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3.
4.

UL 916
UL 924

1.5 ACCEPTABLE MANUFACTURERS
A. Provide one of the following manufacturers:

1.

2.

3.

4.

LIGHTING CONTACTORS AND RELAYS
General Electric Company/ABB
b. Square D Company
c. Automatic Switch Company
d. Eaton
e. Siemens
PHOTOCELLS AND TIME SWITCHES
a. Tork, Inc.
b. Intermatic time controls
RELAY PANELS
a. Wattstopper
1) LMCP
b. Cooper/Eaton
1) ControlKeeper
ELEVATOR POWER MODULE SWITCHES
a. Eaton-Bussmann

o

PART 2 - PRODUCTS

21 MATERIAL

A. GENERAL: This Section shall outline the basic installation of electric devices, conduit,
boxes, fittings, and wiring required for complete interconnection of several systems,
this may not reflect every required appurtenance. It does not cover integral parts of
mechanical equipment.

B. CONTACTORS AND RELAYS: Provide control wiring, contactors, and relays with the
ampere-rating and number of poles as shown, specified, and required for a complete
and functioning system:

1.
2.

3.

Rated at 600 volts, 60 hertz.

Continuously rated contacts for all types of ballast and tungsten lighting, resistance

and motor loads. Contacts shall be sized as scheduled or noted.

Shall have totally enclosed, double-break silver-cadmium-oxide power contacts.

Auxiliary arcing contacts are not acceptable. Contactinspection and replacement

shall be possible without disturbing line or load wiring.

The contactor shall have straight-through wiring with all terminals clearly marked.

The contactor shall be approved per UL 508 and/or CSA, and be designed in

accordance with NEMA ICS 2-21 1B.

They shall be industrial-duty rated for applications to 600 volts maximum.

The contactor shall have provisions for factory or field addition of:

a. Four (4) N.O. or N.C. auxiliary contacts rated 6 amperes continuous at 600
volts.

b. Single or double circuit, N.O. or N.C., 30 or 60 ampere 600 volt power-pole
adder.

The contactor shall have a NEMA type 1 enclosure unless otherwise noted.
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9. Control power to the contactor 120V control circuit shall be provided from the
nearest panelboard 120V circuit. If the 120V control power circuit is not shown,
provide a control power transformer for 120 volt control power and a 120 volt coll
when required for control. Provide primary and secondary fuses on the control
power transformer.

10. Electrically Held Lighting - Contactor coils shall be continuously rated and
encapsulated. Electrically held contactors are not to be used unless specifically
shown on the plans.

11. Mechanically Held Lighting Contactors - Coil-clearing contacts shall be supplied so
that the contactor coils shall be energized only during the instance of operation.
Both latch and unlatch coils shall be encapsulated. All contactors shall be
mechanically held unless noted otherwise on the plans.

12. Provide 2-wire or 3-wire control modules as required to operate lighting contactors.

13. Provide hand-off-automatic controls (H-O-A) for each lighting contactor.

14. Provide relays and contactors to shut down air handling units.

C. Photocells for Stand-alone controls (not part of relay panel controls): Provide a
specification grade self-contained, weatherproof, photoelectric control that shall be
mounted on an FS type weatherproof junction box. The photocell shall:

1. Switch "ON" at dusk and "OFF" at dawn.

2. Adjustable from 2 to 50 foot-candles.

3. Rated at 2,000 watts.

4. Use 1" diameter cadmium sulphide cell.

5. Have a 2-minute delay to prevent false switching.

D. TIME SWITCHES: Provide a 7-day digital time clock with battery back-up feature
installed in a NEMA 3R enclosure.

E. Control wiring shall be not less than #14 AWG type THWN/THHN and shall be color
coded and labeled with Brady markers throughout. Bundle multiple conductors with
Ty-Raps.

F. Relay Panels
1. Rated 277V, 60Hz.

2. Panel operating voltage of 120-277V

3. Uses any of the following relays:

a. Mechanically Latching Relays
b. Multi-pole Relays

4. 15A, 20A, and 30A rated relays available

5. Basic Capabilities:

7-Day Clock

b. Capable of being set for 7 different day types per week

c. Includes automatic holiday shutoff feature

d

e

o

Has program backup to restore operations after power failure
Can be expanded to include override switches
f.  On-board programming and processing
6. Each individual relay can be individually or group programmable to operate based
on user-provided parameters, manual switch operation, photocells and sensors, or
automatic program routines.
7. Rated for minimum of 10 million operations.
8. Contains occupant warning features to flash relays prior to time-out to notify
occupants of change of state.
9. Capable of interfacing with other systems via RS-232, RS-485, or Ethernet.
10. Capabile of interfacing with occupancy sensors for zone control.
11. Capable of Switch-Masking or Lockout features for user-operated switches.
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12. Provide Locking Hinged Enclosures as suitable for relay panel environment. At a
minimum, all relay panels shall be NEMA 1, and may be included with the relay
panel assembly from the manufacturer. Provide enclosures to house relay panels
where NEMA 1 is insufficient, as follows:

a. Outdoors and unconditioned spaces: NEMA 3R
b. Central Plants, or any plant with process water systems: NEMA 4/12
c. Outdoors, Within 50-miles of saltwater coastlines: NEMA 4X

13. Dimming Modules shall be furnished with each relay panel, where dimming is
required, per plan.

14. Pushbutton switches manufactured as compatible with the relay panel to either be
used as override switches, or general control switches.

15. Provide photocells for use by relay panels for exterior ambient light monitoring:

a. 1 per relay panel, when relay panels are stand alone
b. 1 per building, when relay panels are networked

Elevator Power Module Switches

1. NEMA 3R enclosure

2. Key to Test Switch

3. "ON" Pilot Light (Green, Red, or White)

4. lIsolated Full Capacity Neutral Lug

5. 1P NC Mechanical Interlocked Auxiliary Contact (required for hydraulic elevators
with automatic recall)

6. Fire Alarm Voltage Monitoring Relay (required to comply with NFPA 72)

7. Control Power Transformer with primary and secondary fuses

8. lIsolation Fuses

9. Isolation Relays

10. 120 Volt Coil

11. Shunt trip Solenoid connected to the fire alarm panel

12. Class J Fuses

13. UL 98

PART 3 - EXECUTION

3.1 INSTALLATION

A.
B.
C.

Install miscellaneous electrical controls and wiring to provide a functioning system.
Install contactor and relays in electrical/mechanical rooms unless otherwise noted.
Install photocells on the roof unless otherwise directed by the architect. Coordinate
any roof penetrations with all other trades and shield from other light sources. Install
photocells high on North facing walls, or in accordance with manufacturer's installation
instructions.

. Provide miscellaneous connections including disconnect switches for signs and other

furnished equipment as shown on the Drawings.

Provide NEMA 3R/4/4X/12 enclosures where located outside.

Provide low-voltage cabling between relay panels and all control devices. Cabling shall
be furnished by contractor as required by panel manufacturer, including Cat5, Cat6,
Belden, dimming pairs, or other as required by the manufacturer. Pre-terminated
cabling by manufacturer is acceptable.

All Low-Voltage cabling, for all systems, shall be neatly routed using J-Hooks. Cabling
is installed above a hard ceiling, conduit shall be used to traverse the hard-ceiling
segments.
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3.2

3.3

H.

Install elevator power module switches in an elevator machine room, control room,
machinery space, or control space in accordance with ASME A17.1. Other installation
locations that are readily accessible to qualified persons such as electrical or
mechanical rooms may be permissible in the event that machine roomless (MRL)
elevators are provided with a control space of inadequate size to accommodate the
power module switches.

DIVISION 22, 23, 27 AND 28 MISCELLANEOUS POWER AND CONTROLS

A

B.

Install electrical devices not an integral part of system equipment providing conduit,
boxes, fittings, wiring, circuit breakers, disconnecting means and other devices.
Contractor is responsible for providing all line voltage power to devices that require
electrical power to operate. This shall include but not be limited to motorized dampers,
smoke dampers, combination fire/smoke dampers, motorized gates, overhead rolling
doors, and building control panels. Contractor shall terminate line voltage power to
termination points. Contractor shall coordinate between all trades to determine sizing
and quantities of line voltage circuits to adequately power and control devices. Provide
circuits from nearest low voltage panel using spare circuits provided, if device requires
power not already available or indicated.

Provide GFCI receptacle with weather proof cover within 25 feet of all heating, air
conditioning and refrigeration equipment per NFPA 70.

OPERATIONS PERSONNEL TRAINING

A

B.

All relay panels require manufacturer technician time to meet with owner, set

programming conditions, time of day operations, and ensure owner-intended

operations are met, based on whichever is most appropriate based on project size:

1. 8-Hours per relay panel

2. The amount of time required to successfully meet the criteria of this section and
result in a fully working system, accepted by the Owner.

A one-time recommissioning site visit, 4 Hours in time, by a manufacturer technician

anytime between 90 and 120 days of building occupancy to adjust and reprogram (as

required) the system based on owner input. This meeting shall be scheduled by the

manufacturer and can only be declined by the owner.

Provide a training session for the owner’s operations personnel. Training session shall

be performed by a qualified person who is knowledgeable in the subject/equipment.

Submit a training agenda two (2) weeks prior to the proposed training session for

review and approval. Training session shall include at the minimum:

Purpose of equipment.

Principle of how the equipment works.

Important parts and assemblies.

How the equipment achieves its purpose and necessary operating conditions.

Most likely failure modes, causes and corrections.

On site demonstration.

oukhwN-~

END OF SECTION
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SECTION 26 32 13.13
DIESEL ENGINE-DRIVEN STANDBY GENERATING SYSTEM

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS
A. The requirements of the General Conditions and Supplementary Conditions apply to
all work herein.
B. SCOPE
1. Provide a standby electric generating system manufactured by Cummins
series electric set rated for continuous standby service at at0.8
power factor, 3-phase, 480Y/277 volts, 60 cycle. The system shall be a package
of new and current equipment consisting of:
a. Adiesel engine driven electric plant in a (weather-protective housing) to provide
emergency electric power.
b. Automatic transfer switch(es) to provide automatic starting and stopping of the
plant and switching of the emergency load.
Mounted accessories as specified.
Control wiring.
Provide oversized alternator as specified.
Load bank.
g. Manual transfer switch and docking station.

"o Qo

1.2 PERMITS, TEST INSPECTIONS

A. This system shall be completely built, tested and shipped by a manufacturer who has
been regularly engaged in the production of such equipment for the past ten years and
who has parts and service facilities locally available so that there is one source of
supply and responsibility. The performance of the electric plant shall be certified by
an independent testing laboratory as to the plant's full power rating and voltage and
frequency regulation. The complete system shall bear a seal showing that it is
prototype test supported.

1.3 REQUIREMENTS

A. Level 1 applications are legally required emergency systems.

B. The electric generating system must meet all requirements of NFPA 110 (latest edition)
including design specifications, prototype tests, one-step full-load pickup, and
installation acceptance. Engine-generator system to provide source of power for Level
1 applications.

1.4  STANDARDS
A. Equipment shall meet the latest versions of the following codes:
1. NFPA 30
2. NFPA 37
3. NFPA70
4. NFPA 99
5. NFPA 101
6. NFPA 110
7. |EEE C62.41.1
8. |EEE 446
9. NEMA MG 00001, ICS
10. ANSI
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11. UL 1008

12. UL 2200

13. MIL-STD 461 C - Part 9, IEC 801.2, IEC 801.3, IEC 801.5, IEC 1000-4-2,3,6 - RFI
and EMI Performance.

1.5 SUBMITTALS

A. Provide a specification compliance document noting any deviations to the specification.
Document shall be a copy of the specification noting Comply, Deviate, or Exception to
each section with detailed explanation for each deviation and exception.

B. Shop drawings shall include but not be limited to:

Catalog cut sheets with all equipment, accessories and devices including all ratings.
Interconnection wiring diagrams.
Complete bill of materials.
Certified performance tests.
Sizing report using manufacturer software confirming the engine and alternator
complies with the size required to supply the connected load. Submit alternate
generator if the proposed unit will not comply. The generator shall not exceed 85%
of the rated load.
C. Operation and Maintenance Data

1. Submit under provisions of Division One.

2. Furnish three copies of the manuals and books listed below in substantial three-

ring binders for each unit:

a. Operating Instructions: Describe and illustrate all switchgear controls and
indicators and engine and general controls. Include instructions for operating
transfer switch equipment under normal and emergency conditions when
engine generator is running.

b. Parts Books: lllustrate and list all assemblies, subassemblies and components,
except standard fastening hardware (nuts, bolts, washers, etc.).

c. Preventative Maintenance Instructions: Describe the daily, weekly, monthly,
biannual and annual maintenance requirements and include a complete
lubrication chart.

d. Routine Test Procedures: Describe procedures for engine, radiator, all
electronic and electrical circuits, and the generator.

e. Troubleshooting Chart: Describe and list all troubles, probable causes, and
suggested remedies.

f. Recommended Spare Parts List: List all consumables anticipated to be
required during routine maintenance and testing. List special tools,
maintenance materials and replacement parts.

g. Wiring Diagrams and Schematics: Show function of all electrical components.

abron=

1.6 DELIVERY, STORAGE AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Division One.
B. Accept units on site on skids. Inspect for damage.
C. Protect equipment from dirt and moisture by securely wrapping in heavy plastic.

1.7 ACCEPTABLE MANUFACTURERS
A. Provide products complying with these specifications and produced by the following:
1. Generator Manufacturer
a. Cummins
b. Rehlko
2. Automatic Transfer Switches
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1.8

a. ASCO
b. Cummins Power Generation

ACCEPTABLE SUPPLIERS

A

All equipment provided shall be supplied by an authorized distributor of the
manufacturer who has been continuously engaged in the distribution of industrial
grade power system products for a minimum of 15 years. The supplier shall provide
initial start-up services, conduct field acceptance testing, and warranty service. The
supplier shall be authorized to perform warranty service on all products provided.

. The supplier shall maintain a minimum of 6 factory trained and qualified field

technicians within 50 mile of the job site, a proper supply of spare parts for the supplied
equipment, a shop with overhaul capabilities; and be able to provide 24 hour, 7 days
per week, 365 days per year field service capability.

PART 2 - PRODUCTS

21

ENGINE

A

The engine shall be radiator cooled, diesel fueled, 4 cycle, cylinder. It shall
have a total piston displacement of not less than cubic inches and develop
not less than brake horsepower at its operating speed. A radiator air
discharge duct flange shall be provided for a connecting duct to allow all heated air
and gases to be discharged out of the building, or enclosure, through one opening.
The radiator cooling system shall be rated at 104 degrees F. ambient against an
external restriction of 0.5 inch water column. Engine cooling air requirements shall not
exceed CFM.

The engine shall be of 1-piece cast alloy iron construction with cast alloy iron heads.
Valves shall be overhead and free to rotate. Valves shall be hard chrome-cobalt alloy
faced with replaceable valve seat inserts of solid chrome-cobalt alloy. The crankshaft
shall be forged steel. Main bearings provided between all cylinders. The connecting
rods shall be forged steel with connecting rod bearings. Provide full-flow, replaceable
oil filter with bypass. Oil pressure gauge shall be included.

The engine shall be equipped with adjustable isochronous electronic governor with
speed regulation 0.25 percent, no load to full load, main output circuit breaker, fuel
injection system with automatic fuel shut-off, and a reusable air element air cleaner.
Provide a 24 volt electrical system and electric starter.

120 VAC thermostatically controlled water jacket heater system ( watts) shall
be provided. Contractor shall install normal power to the heater.

Provide the following safety shutdown fault devices:

1. Low oil pressure

2. Over-speed

3. Over-crank

4. High temperature (with low water level)

Provide the following alarms:

Low engine temperature (indicating jacket heater malfunction)

Marginally high engine temperature

Marginally low oil pressure

Flashing light for control switch in "Stop" position.

e
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2.2

H.

Generator main circuit breaker shall be UL listed, set-mounted, factory connected,
molded case type with electronic trip unit. Submittals shall demonstrate that the circuit
breaker provides proper protection for the alternator by a comparison of the trip
characteristic of the breaker with the thermal damage characteristic of the alternator.
Field circuit breakers shall not be acceptable for generator overcurrent protection.
(Lugs on breaker shall match “ATS” lugs). Provide ground fault alarm for breakers
rated 1000 amps and larger to comply with Article 700.6 (D) of the National Electrical
Code

Provide output breaker for load bank.

ALTERNATOR

A

B.

@m

Rating ___ at 0.8 power factor, 105 degrees Celsius, 480Y/277 volts, 60 Hz at 1800
rpm.
The alternator shall be a single bearing revolving field type, 2/3 pitch, 4-pole and shall
be completely brushless. No commutator or commutator brushes shall be allowed.
The main alternator and exciter shall be vacuum impregnated. The alternator shall
be directly connected to the engine through a rigid coupling to insure permanent
alignment. Voltage regulation shall be within plus or minus 1% of rated voltage, from
no load to full load. Voltage recovery to rated voltage after acceptance of 100% of
rated load in one step shall occur within 10 seconds. Provide a permanent magnet
generator (PMG) excitation system. Motor starting capability shall be a minimum of
kVA. Rating for non-linear loads shall not be less than kW at 0.8
power factor. The generator set shall be capable of sustaining a minimum of 90% of
rated no load voltage with the specified kVA load at near zero power factor applied to
the generator set. The instantaneous voltage dip shall be less than 10% of rated
voltage when full load and rated power factor are applied to the alternator. Stable or
study-state operation is defined as operation with terminal voltage remaining constant
within plus or minus 1% of rated voltage. Temperature rise shall be within rating as
defined by NEMA MG 00001-22.40. Radio interference reduction shall exceed
requirements for general civilian or commercial applications with TIF less than 50 and
wave form deviation less than 0.06 line to line.
Provide a 120 volt anti-condensation heater (minimum of 100 watts) to prevent
condensation during non-operating periods. Heater shall be thermostatically
controlled and rated for continuous use for the frame. Provide normal power to the
heater.
Overload Rating: Capable of withstanding a three phase load of 300% rated current
for 10 seconds, 150% of rated current for 60 seconds and 105% rated current for 60
minutes with field set for normal rated load excitation, and capable of withstanding an
overspeed of 125%.

. Performance Criteria:

Wave form Deviation: Less than 5%.

Crest Factor: 1.41 +/- 0.07.

Form Factor: 1.11 +/- 0.05.

Total Harmonic Distortion: 5%.

Single Harmonic Distortion: 3%.

Telephone Interference Factor: 50% maximum.

Dynamic Balance: Less than 1 mil displacement peak to peak.
Enclosure NEMA MG1, open dripproof.

Neutral Ground: As shown on drawings.

Noakwdbd=
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CONTROLS AND INSTRUMENTS
A. Provide comprehensive monitoring and control system integral to the Generator Set

control to guard the electrical integrity of the alternator and power system. Provide
single and 3-phase fault current regulation, so that downstream protective devices
have the maximum current available to quickly clear fault conditions, without
subjecting the alternator to potentially catastrophic failure conditions. Include
provisions to either prevent over voltage due to single phase faults, or to shut down
the generator set if line to neutral voltage on any phase exceeds 115% for more than
0.5 second. Acceptable methods are a 100% rated, 600 volt circuit breaker mounted
in the generator enclosure. Provide Square D size as indicated on drawings with
handheld programmer or inherent protection provided by microprocessor-based
AmpSentry protection. Submittals shall demonstrate that the protective device
provides proper protection for the alternator by a comparison of the trip characteristic
of the breaker with the thermal damage characteristic of the alternator. Field circuit
breakers shall not be acceptable for generator overcurrent protection.

. A Generator Control Panel mounted on top of the alternator shall contain the following:

1. Run-stop-remote switch

2. Charge rate ammeter

3. Oil Pressure Digital Readout

4. Coolant Temperature Digital Readout

5. Remote start-stop terminals

6. Running time meter

7. Full A.C. Digital Display (A.C. ammeter, A.C. voltage, phase selector switch,
frequency meter, and voltage adjustment.) All parameters shall have a readout of
not less than 2.5% accuracy.

8. Red alarm lights shall be provided for each fault and alarm condition.

9. Two sets of spare terminals shall be provided for customer selected faults.

10. An Emergency Shutdown contact shall be provided through which customer's push

button or other momentary-closing switch contacts shall shutdown the generator
set engine.

11. A fault reset switch contacts shall shutdown the generator set engine.

12. A fault reset switch shall be provided to clear fault indications and allow restarting
of the engine after shutdown faults.

13. The control design shall be such that the fault indication shall remain until reset.
The fault indicator memory shall not be dependent on the presence of either AC or
DC voltage and shall retain the fault status memory even through complete
removal and replacement of the starting batteries.

14. A battery warning that includes load testing the battery on each crank shall be
provided.

15. The fault reset function shall operate only when the RUN-STOP-REMOTE switch
is in the STOP position.

16. All devices for interconnection and compatibility with digital accuracy and response
shall be provided. Digital panels shall comply with electromagnetic interference
requirements of Minimum Standard 461C - Part 9, and IEC Standard 801.2, 801.3
and 801.4. indication of voltage level
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Include a full wave rectified automatic digital voltage regulation system matched
and prototype tested by the engine manufacturer with the governing system
provided. It shall be immune from misoperation due to load-induced voltage
waveform distortion and provide a pulse width modulated output to the alternator
exciter. The voltage regulation system shall be equipped with three-phase RMS
sensing and shall control buildup of AC generator voltage to provide a linear rise
and limit overshoot. The system shall include a torque-matching characteristic,
which shall reduce output voltage in proportion to frequency below an adjustable
frequency threshold. Torque matching characteristic shall be adjustable for roll-off
frequency and rate; and be capable of being curve-matched to the engine torque
curve with adjustments in the field.

The automatic voltage regulator shall be temperature compensated, solid-state
design and include overvoltage and overexcitation protection functions. The
voltage regulator shall be equipped with three phase RMS sensing. The regulator
shall control buildup of AC generator voltage to provide a linear rise and limit
overshoot. Overvoltage protection shall sense the AC generator output voltage
and (in the event of regulator failure or loss of reference), shut down regulator
output on a sustained overvoltage of one (1) second duration. Overexcitation
protection shall sense regulator output and shutdown regulator output if overloads
exceed ten (10) seconds in duration. Both overvoltage and overexcitation
protection shutdowns shall be latched, requiring the AC generator to be stopped
for reset.

The regulator shall include an under frequency rolloff torque-matching
characteristics, which shall reduce output voltage in proportion to frequency below
a threshold of 58-59 Hz. The torque-matching characteristics shall include
differential rate of frequency change compensation to use maximum available
engine torque and provide optimal transient load response. Regulators which use
a fixed volts per hertz characteristic are not acceptable.

An electronic governor system shall provide automatic isochronous frequency
regulation. The governing system dynamic capabilities shall be controlled as a
function of engine coolant temperature to provide fast, stable operation at varying
engine operating temperature conditions.

All analog and digital metering shall be true-RMS indicating, and shall not be
disrupted by non-linear load generated waveform distortion.

Digital metering set shall indicate generator RMS voltage and current, frequency,
output current, output kW, kW-hours, and power factor. Generator output voltage
shall be available in line-to-line neutral voltages and shall display all three phase
voltages (line to neutral or line-to-line) simultaneously.

An under frequency sensing and protection system shall be provided which causes
a shutdown of the generator set if true RMS frequency falls below 90% of rated
frequency for more than 10 seconds.

The control system provided shall withstand the surge voltage produced by a 70A
DC battery charging alternator operating at full load when the battery bank is
disconnected. The test shall be successfully completed without tripping protective
circuit breakers or blowing fuse protective devices.

All switches, lamps and meters shall be oil-tight and dust-tight and the enclosure
door shall be gasketed.

All switches shall be provided with fully illuminated back-lit labels and all metering
shall be individually lighted to allow for easy reading of functions in a completely
dark room.
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27.

28.

29.

30.

The field connections shall be made on permanently labeled terminal blocks, which
are designed and tested by the manufacturer of the generator set to be suitable for
use without wire termination lugs. Provisions shall be made for future addition of
DIN-rail mounted components.

Control panel and interconnection enclosures shall be UL508 listed as a unit
assembly.

Communications:

a. Alarm Relay Mode: Provide Form C alarm contacts that can be individually
linked to alarm or status outputs from the generator set to external devices.
Interface to Site Monitoring System: Provide necessary electronic components
and wiring to interface with and communicate the analog and digital status
information to an owner provided site monitoring system. Include in this contract
all work required for translation of proprietary protocol required to achieve this
interface, and all licensing or other fees associated with this interface. Provide

ethernet connection for integrating into modbus protocol.

24 ELECTRIC PLANT MOUNTING
A. The plant shall be provided with shock or anti-vibration mounts with the plant. Provide
Korfund LKD spring-type isolators or type EU pads. Vibration isolation may be
integrally a part of the generator set to the skid package. The plant’s integral base
shall have forklift sockets. Battery rack shall be integral part of plant base.

25 SUB BASE FUEL OIL STORAGE TANK
A. An integral sub base mounted fuel oil tank that shall include the following features:

1.

Provide a double wall secondary containment type sub base fuel storage tank. The
tank shall be constructed of corrosion resistant steel and shall be UL 2085 listed
and with label.

2. Provide fuel for 12 Hour(s) continuous operation at 100 percent rated power output
or gallons.

3. Tank rail and lifting eyes shall be rated for the full dry weight of the tank, genset,
and enclosure.

4. Electrical stub up(s)

5. Normal & emergency vents

6. Lockable fuel fill

7. Mechanical fuel level gauge

8. High- and low-level switches to indicate fuel level

9. Leak detector switch

10. Sub base tank shall include a welded steel containment basin, sized at a minimum
of 100% of the tank capacity to prevent escape of fuel into the environment in the
even of a tank rupture.

11. Fill port with overfill prevention valve (OFPV)

12. 5 Gallon fill/spill damn or bucket

13. Tank design shall meet the regional requirements for the Project location.

14. Provide remote fill port when required to refill the tank.

2.6 REMOTE FUEL OIL STORAGE TANK
A. Provide UL 2085 listed, gallon above grade freestanding, factory fabricate
day fuel tank assembly, with integral, float-controlled transfer pump and the following
features:

1.

Containment: Integral rupture basin with a capacity of 150 percent of nominal
capacity of day tank.

Diesel Engine-Driven Standby Generating System 263213.13-7



Dallas County Road & Bridge District 4 - New Construction - Phase 2

2.

3.

4.

5.

a. Leak Detector: Locate in rupture basin and connect to provide audible and
visual alarm in the event of day-tank leak.

Provide a pump with a minimum 2 GPM with 20-foot of lift driven by ¥4 HP or larger

motor rated at 120volt.

Provided with On/Off/Emergency run switch, test/reset switch, AC Circuit Breaker,

DB Circuit Breaker and the following indicator lamps:

a. Ready (Green) - AC Supply and DC Control Power Available.

b. High Fuel (Red) - Latching Fault, indicates fuel level near overflow, shuts down
pump, and closes N / O dry contacts.

c. Low Fuel (Red) - Latching fault, indicates pump failure or operating float switch
failure, closes N / O dry contacts.

d. Low Fuel Shutdown (Red) - Latching fault, indicates near empty tank, closes
N / O contacts which may be used to shutdown engine generator to avoid air
in the injection system.

e. Overflow to Basin (Red) - Latching fault, indicates fuel in overflow / rupture
basin, shuts down pump, closes N/ O dry contacts.

f. Spare (Red) - with N/ O and N/ C dry contacts.

g. Pump Running (Green).

Provide factory-installed fuel supply and return lines from tank to engine; local fuel

fill, and vent lines in compliance with local code requirements.

Provide remote fill port to refill the tank.

B. Provide a separate integral sub base mounted fuel oil tank for each engine generator.

2.7 ACCESSORIES
A. All accessories needed for the proper operation of each plant shall be furnished. These
shall include, but not limited to, the following:

1.

arown

® NS

9.

Critical rated side inlet silencers with installation attachments for mounting within
the set housing, flexible exhaust connection.

Belt driven battery charging alternator.

Lead acid starting batteries

Battery cables.

Fully automatic 120 volt, 10 amp battery charger. Cummins model number
A048G602 or approved equal.

Fuel Water Separator.

Flexible fuel lines for return and supply of fuel to the engine from the tank.

. An oil drain valve with hose extension shall be provided for draining oil at the side

of the plant.
Detailed operation and maintenance manuals with parts list.

2.8 REMOTE ALARM ANNUNCIATOR
A. Cummins No0.0300-5929 shall be provided for flush mounting at inside location remote
from the generator set located by the fire alarm control remote annunciator panel in
the front administration office area.

29 AUTOMATIC TRANSFER SWITCH
A. Scope

1.

Provide open transition automatic transfer switches (ATS) with the number of poles,
amperage, voltage and withstand current ratings as shown on the plans. Each
automatic transfer switch shall consist of an inherently double throw power transfer
switch unit and a control module interconnected to provide complete automatic
operation.
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B. Codes and Standards

1. UL 1008 - Standard for Automatic Transfer Switches

2. NFPA 70 - National Electrical Code

3. NFPA 99 - Essential Electrical Systems for Health Care Facilities

4. NFPA 110 - Emergency and Standby Power Systems

C. Mechanically Held Transfer Switch

1. The transfer switch unit shall be electrically operated and mechanically held. The
switch shall be mechanically interlocked to ensure only one of two possible
positions, normal or emergency.

2. All main contacts shall be silver composition. Switches rated 600 amperes and
above shall have segmented, blow-on construction and be protected by separate
arcing contacts.

3. Inspection of all contacts shall be possible from the front of the switch without
disassembly of operating linkages and without disconnection of power conductors.
A manual operating handle shall be provided for maintenance purposes.

4. Designs utilizing components of molded-case circuit breakers, contactors, or parts
thereof are not acceptable.

D. Microprocessor Control Panel

1. The control panel shall direct the operation of the transfer switch. The panel's
sensing and logic shall be controlled by a built-in microprocessor.

2. Operator Panel. Each transfer switch shall be provided with a control panel to allow
the operator to view the status and control operation of the transfer switch. The
operator panel shall be a sealed membrane panel rated NEMA 3R/IP53 or better
(regardless of enclosure rating) that is permanently labeled for switch and control
functions. The operator panel shall communicate with the engine generator,
including display of all engine and alternator data, and other transfer switch data
in the power system. The operator panel shall allow starting and stopping of the
generator set via the transfer switch operator panel in both test and emergency
modes.

E. Enclosure

1. The ATS shall be furnished in a NEMA type 1 enclosure, for indoor use and NEMA4
for exterior use.

F. Voltage and Frequency Sensing

1. The voltage of each phase of the normal source shall be monitored, with pickup
adjustable from 85% to 100% of nominal, and dropout adjustable from 75% to 98%
of pickup setting.

2. Single-phase voltage sensing of the emergency source shall be provided, with
pickup voltage adjustable from 85% to 100% of nominal and independent
frequency sensing with pickup adjustable from 90% to 100% of nominal.

G. Time Delays

1. Atime delay shall be provided to override momentary normal source outages and
delay all transfer and engine starting signals. Adjustable from 0 to 6 seconds.

2. A time delay shall be provided on transfer to emergency, adjustable from 0 to 5
minutes for controlled timing of transfer of loads to emergency.

3. A time delay shall be provided on retransfer to normal, adjustable from 0 to 30
minutes. Time delay shall be automatically bypassed if emergency source fails and
normal source is acceptable.

4. A time delay shall be provided on shutdown of engine generator for cool down,
adjustable from 0 to 60 minutes.

H. Additional Features
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A set of DPDT gold-flashed contacts rated 10 amps, 32 VDC shall be provided for
a low-voltage engine start signal.

2. A momentary-type test switch shall be provided to simulate a normal source failure.

3. One set of auxiliary contacts rated 10 amps, 250 VAC shall be provided.

4. Position indicating lights shall be provided.

5. An in-phase monitor or delayed transition shall be provided for motor load
applications.

6. Provide a field-programmable control which shall periodically start and run the

generator with or without transferring the load for a preset time period, then re-
transfer and shut down the generator after a preset cool-down period.

Withstand and Closing Ratings

1. The ATS shall be UL listed in accordance with UL 1008 and be labeled in
accordance with that standard's 3 cycle, long-time ratings. ATS’s that are tested
and labeled with specific breaker ratings only are acceptable. If current limiting
fuses are utilized, provide current limiting fuses and disconnect switch mounted in
or on Automatic Transfer Switch.

The ATS manufacturer shall maintain a national service organization of company-

employed personnel located throughout the contiguous United States. The service

center's personnel must be factory trained and must be on call 24 hours a day, 365

days a year.

210 LOAD BANK

A

B.

C.

Electrical Connection: Power source to load bank connection is 3-phase, 3-wire plus
ground. Additional control wire connections for remote control as required.
Load Bank Rating:

1. Capacity: kW, 1.0 p.f

2. Load Steps: 20 KW load step resolution

3. Voltage: 480 VAC, 3-ph., 3-W

4. Frequency: 60 Hertz

5. Air intake temperature: 155°F maximum (radiator air outflow)
6. Airflow requirements: Radiator air outflow

7. Duty Cycle: Continuous

8. Air temp. rise: 100°F, nominal

9. Air back pressure: 0.25 - 0.50" water column

Load Bank Design:

1. General: The load bank shall be a completely self-contained unit which includes

all resistive load elements, load control devices, load element branch circuit fuse
protection, main load bus and terminals, control terminals, system protection
devices and enclosure of required type.

2. The load bank shall be the manufacturer's standard product that has been
investigated, tested and listed by Underwriters Laboratories as a system for the
purpose intended.

3. Enclosure: Type 3R, welded sheet steel, UL approved finish painted consisting of
an epoxy primer and a polyurethane top coat, consisting of a power section, for
installation and wiring of the load elements and a control section for installation and
wiring of control components. The control section is to be physically and thermally
isolated from both the hot load elements and the heated airflow. Mounting adapters
suitable for the installation method selected shall be supplied with the load bank.
The exhaust of the load bank shall be screened and, if installed outdoors, louvers
shall be provided.
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4. Load elements: Load elements shall be UL listed, labeled or recognized, Simplex
Power Web Open wire, helically wound, chromium alloy, thermally derated to 60%.
5% tolerance, 2% balance. 0.995 p.f. element wire mechanically supported over
entire length such that if a wire should break, the broken wire segments will not
short to adjacent conductors or to ground. Load elements are individually
serviceable and replaceable in the field without major disassembly of the load
bank.

5. Load element short circuit protection: Branch circuit fuses, per each 50KW load
branch circuit. Fuses shall be 200,000 A.I.C. current limiting type.

6. Load control: One magnetic contactor per each fused branch circuit.

7. Load bank power wiring shall be 150°C insulated.

8. Main terminals: Plated bus bar with a hole pattern to accept customer supplied
cable

9. Control wiring shall be 105°C insulated.

10. Control power shall be derived internally from the main load bus. Control and
protective circuits shall operate at 120V via control power transformer or line-
neutral circuit and shall be fused.

11. System protection: The load bank shall include a comprehensive protection system
to protect against overheating. The system shall function to disconnect the load
elements from the power source and activate an alarm upon sensing a loss of
cooling airflow, or an exhaust air temperature greater than 300°F.

12. The load bank shall be installed adjacent to the generator on a concrete pad.

13. Load bank shall automatically connect to the generator when the running load is
less than 30% and automatically disconnect when the load exceeds 50%.

211 OUTDOOR WEATHER-PROTECTIVE HOUSING

A. Generator set housing shall be provided factory-assembled to generator set base and
radiator cowling. Housing shall provide ample airflow for generator set operation at
rated load in the ambient conditions previously specified. The housing shall have
hinged side-access doors and rear control door. All doors shall be lockable. All sheet
metal shall be primed for corrosion protection and finish painted with the
manufacturer’s standard color using a two-step electro coating paint process, or equal,
meeting the performance requirements specified below. All surfaces of all metal parts
shall be primed and painted. The painting process shall result in a coating that meets
the following requirements:
1. Primer thickness, 0.5-2.0 mils. Top coat thickness, 0.8-1.2 mils.
2. Gloss, per ASTM D523, 80% plus or minus 5%. Gloss retention after one year

shall exceed 50%.

Crosshatch adhesion, per ASTM D3359, 4B-5B.

Impact resistance, per ASTM D2794, 120-160 inch-pounds.

Salt spray, per ASTM B117, 1000+ hours.

Humidity, per ASTM D2247, 1000+ hours.

Water soak, per ASTM D2247, 1000+ hours.

B. Palntlng of hoses, clamps, wiring harnesses, and other non-metallic service parts shall
not be acceptable. Fasteners used shall be corrosion resistant and designed to
minimize marring of the painted surface when removed for normal installation or
service work.

C. A 120 VAC heater with thermostat shall be provided within the generator set control
panel to eliminate condensation. Contractor shall provide 120 volt, 20 amp circuit.

\‘.@.‘-"'PS*’

Diesel Engine-Driven Standby Generating System 26 3213.13 - 11



Dallas County Road & Bridge District 4 - New Construction - Phase 2

212 OUTDOOR SOUND ATTENUATED WEATHER-PROTECTIVE HOUSING
A. The generator set shall be provided with a factory-installed housing to allow the

C.

generator set to operate at full rated load in the ambient conditions previously
specified. The enclosure shall reduce the sound level of the generator set while
operating at full rated load to an maximum of dBA, which shall be an eight-
position average of any location 7 meters from the geometric center point of the
generator set in a free field environment. Housing configuration and materials used
may be of a suitable design which meets application needs, except that acoustical
materials used shall be oil and water resistant. No foam materials shall be used unless
they can be demonstrated to have the same durability and life as fiberglass. The
acoustical housing shall match the standard footprint of the standard housing-ready
generator set base. The enclosure shall include hinged doors for access to both sides
of the engine and alternator, and the control equipment. Key-locking and pad lockable
door latches shall be provided for all doors. Door hinges shall be stainless steel. The
enclosure shall be provided with an exhaust silencer which is mounted inside of the
enclosure and allows the generator set package to meet specified sound level
requirements. Silencer and exhaust shall include a rain cap and rain shield. All sheet
metal shall be primed for corrosion protection and finish painted with the
manufacturer’s standard color using a two-step electro coating paint process, or equal,
meeting the performance requirements specified below. All surfaces of all metal parts
shall be primed and painted. The painting process shall result in a coating which meets
the following requirements:

1. Primer thickness, 0.5-2.0 mils. Top coat thickness, 0.8-1.2 mils.

2. Gloss, per ASTM D523, 80% plus or minus 5%. Gloss retention after one year
shall exceed 50%.

Crosshatch adhesion, per ASTM D3359, 4B-5B.

Impact resistance, per ASTM D2794, 120-160 inch-pounds.

Salt spray, per ASTM B117, 1000+ hours.

Humidity, per ASTM D2247, 1000+ hours.

Water soak, per ASTM D2247, 1000+ hours.

Palntlng of hoses, clamps, wiring harnesses, and other non-metallic service parts shall
not be acceptable. Fasteners used shall be corrosion resistant and designed to
minimize marring of the painted surface when removed for normal installation or
service work.

A 120 VAC heater with thermostat shall be provided within the generator set control
panel to eliminate condensation. Contractor shall provide 120 volt, 20 amp circuit.

\‘.C”.U"P.‘*’

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install generator and housing on a minimum 6 inch high reinforced concrete
housekeeping pad. Provide blockouts as required. Bolt the generator to the pad. The
pad shall be designed by a structural engineer. Provide working clearances and
operational air flow clearances as required by the manufacturer.

. Install the load bank on a minimum 6 inch high reinforced concrete housekeeping pad.

Provide blockouts as required. Bolt the load bank to the pad. The pad shall be
designed by a structural engineer. Provide working clearances as required by the
manufacturer.
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C.

G.
H. For interior generator installation applications, provide insulation for engine exhaust

Provide all power wiring, control wiring, additional contacts and relays required for a
complete installation. All conduit shall be in a two-hour enclosure. Underground
conduits shall be concrete encased. The wall mounted dual rate battery shall be taken
offline during the starting of the generator. The generator belt driven alternator shall
charge the batteries when the generator is running.

Provide conduit and wire routed from the auxiliary contacts in the automatic transfer
switch to the elevator controller. The purpose of this wiring is to signal the elevator
controller when it is connected to emergency power.

Install generator set and transfer switches in accordance with manufacturer’s
instructions.

The generator shall be installed as a separately derived system. Contractor shall
connect the generator neutral to a grounding electrode. Provide a bonding jumper from
the ground bar to neutral.

Provide engraved plastic nameplates under the provisions of Section 26 02 00.

pipe from exhaust manifold to outside terminal as described in Section 23 07 19.

3.2 WARRANTY

A

The complete standby electric power system, including engine-generator set equipped
with set exerciser, and running time meter, shall be warranted for a period of five years
from the date of initial start-up. Multiple warranties for individual components (engine,
alternator, controls, etc.) will not be acceptable. Satisfactory warranty documents
must be provided. This warranty shall be as detailed in available written documents.
In the judgement of the specifying authority, the manufacturer supplying the warranty
for the complete system must have necessary financial strength and technical
expertise with all components supplied to provide adequate warranty support. All
items of the engine, generator, and controls that are warranted in the first year shall
be covered for the full five-year term of the warranty. Warranty coverage shall include
parts, labor, and travel for the full term of the warranty.

Extensions of warranty term up to 10 years from start-up and inclusion of
comprehensive terms shall be available for one year after start-up.

3.3 TESTS

A

C.

Factory production model tests: Before shipment of the equipment, the generator set
shall be tested at an ISO 9001 Certified Facility under rated load and power factor for
performance and proper functioning of control and interfacing circuits. Testing at unity
power factory only (resistance banks only) is not acceptable, since kW output is
affected by the higher generator efficiency at unity power factor, and the kVAR for
motor starting and regulation loads is not correlatable between unity and rated power
factor. Other tests shall include:

Single step load pickup per NFPA 110.

Transient response and steady state governing.

Safety Shutdowns.

Prototype tests in accordance with NFPA 110 level 1 have been done on a complete
and functional set. Component level type tests will not substitute for this
requirement.

PO~

. The engineer shall be notified in advance of these test and shall have the option of

witnessing these tests. Certified copies of test results shall be forwarded to the
engineer for review.
Field Test After Installation:
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The complete installation shall be initially started and checked out for operational
compliance by factory-trained representative(s) of the engine-generator set and
transfer switch manufacturer. The engine lubrication oil and antifreeze, as
recommended by the manufacturer for operation under environmental conditions
specified, shall be provided by the engine-generator set supplier.

Upon completion of initial start-up and system checkout, the supplier of the
generator set shall perform a field test, with the engineer notified in advance, to
demonstrate load carrying capability, stability, voltage, and frequency. The
engineer shall be present during the field test.

The generator shall be run for four hours continuously with all available facilities
emergency load connected to its output; in addition, the generator set supplier
must provide a portable load bank to supplement any existing load to enable full
load testing. Load shall not exceed 50% of generator-set rating for first 1/2 hour
during first initial run for proper engine break-in. Records shall be maintained
throughout this period to record water temperature, oil pressure, ambient air
temperature, voltage, current, frequency, kilowatts, and power factor. The above
data shall be recorded at 15 minute intervals throughout the test. There shall be
a 10 minute unloaded run at the conclusion of the test to allow engine to cool before
shutdown. Three copies of the field test data shall be furnished to the engineer.
The contractor shall make all necessary hook-ups to accomplish field tests and
shall furnish all fuel necessary for field test and start-up.

3.4 OPERATIONS PERSONNEL TRAINING
A. Provide a training session for the owner’s operations personnel. Training session shall
be performed by a qualified person who is knowledgeable in the subject/equipment.
Submit a training agenda two (2) weeks prior to the proposed training session for
review and approval. Training session shall include at the minimum:

ocobhwN~

Purpose of equipment.

Principle of how the equipment works.

Important parts and assemblies.

How the equipment achieves its purpose and necessary operating conditions.
Most likely failure modes, causes and corrections.

On site demonstration.

END OF SECTION
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SECTION 26 36 13
MANUAL TRANSFER SWITCH AND DOCKING STATION

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS
A. The requirements of the General Conditions and Supplementary Conditions apply to
all work herein.

1.2 SCOPE
A. Provide a four-pole manual transfer switch and docking station. Refer to drawings for
voltage and ampacity. Provide 65,000 A.I.C.

1.3 REQUIREMENTS

A. Level 1 applications are legally-required emergency systems. Level 2 applications are
standby systems.

B. The electric generating system must meet all requirements of NFPA 110 including
design specification, prototype tests, one-step full-load pickup, and installation
acceptance. Engine-generator system to provide source of power for Level 1.

C. Comply with requirements of NFPA 99 as applicable.

D. Comply with requirements of IEEE 446 as applicable.

1.4 REFERENCE STANDARDS
A. |IEEE 446 - Recommended Practice for Emergency and Standby Power Systems for
Industrial and Commercial Applications.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NFPA 70 - National Electrical Code.
NFPA 99 - Health Care Facilities Code.
NFPA 110 - Standard for Emergency and Standby Power Systems.
UL 1008 - Transfer Switch Equipment.

nmoow

1.5 SUBMITTALS
A. Shop drawings shall include but not be limited to:
1. Catalog cut sheets with all equipment, accessories and devices including all ratings.
2. Complete bill of materials.
B. Operation and Maintenance Data
1. Submit under provisions of Division One.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of Division One and
in accordance with manufacturer's instructions.

B. Accept unit on site on skids. Inspect for damage.

C. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.

D. Handle carefully in accordance with manufacturer's instructions to avoid damage to
transfer switch components, enclosure, and finish.

1.7  WARRANTY
A. The transfer switch shall be warranted for a period of five years form the date of initial
start-up.
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PART 2 - PRODUCTS

21

2.2

23

ACCEPTABLE MANUFACTURERS

A.

Provide products complying with these specifications and produced by one of the
following:

1. ASCO

2. Trystar

3. Eaton

4. Russelectric

. The transfer switch manufacturer shall maintain a national service organization of

company-employed personnel located throughout the contiguous United States. The
service center’s personnel must be factory trained and must be on call 24 hours a day,
365 days a year.

KIRK KEY INTERLOCKED MANUAL CIRCUIT BREAKER TRANSFER SWITCH

A.

The transfer switch unit shall be manually operated and held by a kirk key interlock.
Two breakers shall be kirk key interlocked to ensure only one of two possible positions,
Source 1 or Source 2. Fused disconnect type switches shall not be acceptable.
Provide line side lugs. Basis of design, Trystar DBDS-1 Series.

Both breakers shall be positively locked and unaffected by momentary outages so that
contact pressure is maintained at a constant value and temperature rise at the contacts
is minimized for maximum reliability and operating life. Manual transfer switch shall
consist of two breakers rated at 65,000 AIC and cam style male connectors. Siemens,
ABB, Schneider and Eaton are appoved breaker manufactures.

All main contacts shall be silver composition. Switches rated 600 amperes and above
shall have segmented blow-on construction for high withstand current capability and
be protected by separate arcing contacts.

Inspection of all contacts shall be possible from the front of the switch without
disassembly of operating linkages and without disconnection of power conductors.
All transfer switches and mechanical operating mechanisms shall be the product of the
same manufacturer.

MECHANICALLY HELD TRANSFER SWITCH

A

The transfer switch unit shall be manually operated and mechanically held. The switch
shall be mechanically interlocked to ensure only one of three possible positions,
Source 1, Source 2, or Center Off. Fused disconnect type switches shall not be
acceptable. Provide line side lugs.

. The switch shall be positively locked and unaffected by momentary outages so that

contact pressure is maintained at a constant value and temperature rise at the contacts
is minimized for maximum reliability and operating life.

All main contacts shall be silver composition. Switches rated 600 amperes and above
shall have segmented blow-on construction for high withstand current capability and
be protected by separate arcing contacts.

Inspection of all contacts shall be possible from the front of the switch without
disassembly of operating linkages and without disconnection of power conductors.
All transfer switches and mechanical operating mechanisms shall be the product of the
same manufacturer.
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2.5

2.6

2.7

DOCKING STATION

A

The docking station shall include phase color camlocks with flip covers and mechanical

lugs for hard wiring conductors. Each camlock shall be rated at 400 amps and 600

volts. Camlocks colors shall match appropriate voltage indicated in specification

Section 26 05 19.

Provide the following camlocks and lugs:

1. 400 amps or less — 1 set of cam locks per phase and neutral. Lugs: 3/0 thru 600
kCMIL

2. 600A — 2 sets of cam locks per phase and neutral. Lugs: 2 sets of 3/0 thru 600
kCMIL

3. 800A — 2 sets of cam locks per phase and neutral. Lugs: 2 sets of 3/0 thru 600
kCMIL

4. 1200A - 3 set per phase and neutral sets of cam locks per phase and neutral. Lugs:
3 sets of 3/0 thru 600 kKCMIL

5. 1600A —4 set per phase and neutral sets of cam locks per phase and neutral. Lugs:
4 sets of 3/0 thru 600 kKCMIL

6. 2000A -5 set per phase and neutral sets of cam locks per phase and neutral. Lugs:
5 sets of 3/0 thru 600 kCMIL

7. 2500A -7 set per phase and neutral sets of cam locks per phase and neutral. Lugs:
7 sets of 3/0 thru 600 kKCMIL

8. 3000A — 8 set per phase and neutral sets of cam locks per phase and neutral. Lugs:
8 sets of 3/0 thru 600 kKCMIL

9. 4000A - 10 set per phase and neutral sets of cam locks per phase and neutral.
Lugs: 10 sets of 3/0 thru 600 kKCMIL

ENCLOSURE

A

B.

C.

Provide NEMA 1 enclosures for interior and NEMA 3R or NEMA 4X for exterior
locations per NEMA EN 10250.

Provide Manual Transfer Switch with integral docking station when indicated. Provide
double doors to allow access to camlocks and lugs.

Provide 120 volt, 125 watt thermostat controlled heat strip with disconnect for outdoor
or non-conditioned locations.

ACCESSORIES

A.
B.

Provide Aux contacts to be connected to the permanent generator annunciator.
Provide labeling indicating required phase rotation and bonding requirements.

WITHSTAND AND CLOSING RATINGS

A

The transfer switch shall be UL listed in accordance with UL 1008 and be labeled in
accordance with the standard’s 3 cycle, long-time ratings. Transfer switches that are
not tested and labeled with 3 cycle (any breaker) ratings and have series, or specific
breaker ratings only, are not acceptable unless the switch performance is guaranteed
and UL listed for molded case circuit breakers or current limiting fuses. If current
limiting fuses are utilized, provide current limiting fuses and disconnect switch
mounted in or on the transfer switch.
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PART 3 - EXECUTION

3.1

3.2

3.3

INSTALLATION

A.

nmoow

©

Provide all power wiring, control wiring, additional contacts and relays required for a
complete installation. All conduit shall be in a two hour enclosure. Underground
conduits shall be concrete encased.

Install in accordance with manufacturer’s instructions.

Install in accordance with NFPA 70.

Arrange equipment to provide minimum clearances and required maintenance access.
Provide engraved plastic nameplates under the provisions of Section 26 02 00.
Manual Transfer Switches and Docking Stations less than 800 amps shall be wall
mounted to a steel rack.

Manual Transfer Switches and Docking Stations 800 amps and larger shall be mounted
on a 6-inch reinforced concrete pad. Bolt this equipment to the pad. Provide blockouts
as required.

Combination manual transfer switch and docking stations larger than 800 amp shall
be mounted on a 6-inch reinforced concrete pad.

TESTS

A

Field Test After Installation:

1. The complete installation shall be initially started and checked out for operational
compliance by factory-trained representatives of the engine-generator set and
transfer switch manufacturer.

OPERATIONS PERSONNEL TRAINING

A

Provide a training session for the owner’s operations personnel. Training session shall
be performed by a qualified person who is knowledgeable in the subject/equipment.
Submit a training agenda two (2) weeks prior to the proposed training session for
review and approval. Training session shall include at the minimum:

Purpose of equipment.

Principle of how the equipment works.

Important parts and assemblies.

How the equipment achieves its purpose and necessary operating conditions.
Most likely failure modes, causes and corrections.

. On site demonstration

raining

Provide training designed for a minimum of four persons, to include:

Training in the system operation in all possible configurations.

Training in the maintenance of the system.

Minimum of four hours of instruction, but sufficient to cover all items specified.
Four sets of instruction materials.

gbRrLON_2Hd00RON

END OF SECTION
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SECTION 26 41 13.13
LIGHTNING PROTECTION SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

GENERAL

A. The General Conditions, Supplementary General Conditions, Division 1 and the
Section entitled "Electrical Work - General Requirements" apply to all work herein.

B. Objective: To provide safety for the building and occupants by preventing damage to
building structure caused by lightning.

REFERENCE STANDARDS

A. Comply with these following specifications and standards of the latest issue form a part
of this specification:

Lightning Protection Institute Installation Standard, LPI-175

Underwriters Laboratories, Inc. Installation Requirements, UL 96A

National Electrical Code (NEC), NFPA 70

. National Fire Protection Association Installation Standard, NFPA 780

5. U.S. Bureau of Standards

PONM~

SCOPE

A. The work covered in this section of the specifications consists of providing all labor,
materials, and items of service required for a complete lightning protection system.
Provide Class | materials for roof levels less than 75 feet and Class Il for roof levels 75
feet or greater.

B. If any departure from the Contract Drawings or submittal drawings covered below are
deemed necessary by the Contractor, details of such departures and reasons
therefore shall be submitted as soon as practical to the engineer for approval.

QUALITY ASSURANCE

A. The lightning protection system shall conform to the requirements and standards for
lightning protection systems of the LPI, UL, NFPA and NEC. Upon completion,
application shall be made to the Underwriters Laboratories, Inc. for inspection and
certification.

B. The system to be furnished under this specification shall be the standard product of
manufacturers regularly engaged in the production of lightning protection equipment
and shall be the manufacturer's latest approved design. The equipment shall be UL
listed and properly UL labeled.

QUALIFIED MANUFACTURERS:
Robbins Lightning, Inc.
Advanced Lightning Technology
Thompson Lightning Protection
Harger Lightning Protection
East Coast Lightning Equipment
nVent ERICO

Tmoow>

SUBMITTALS

A. Complete shop drawings showing the type, size and locations of all grounding, down
conductors, through-wall assemblies, roof conductors and air terminals shall be
submitted to the engineer for approval.
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PART 2 - PRODUCTS

21

2.2

LIGHTNING PROTECTION EQUIPMENT

A.

All materials shall be copper and bronze and of the size, weight and construction to
suit the application and used in accordance with LPI, UL, NEC and NFPA. Class | sized
components are required for roof levels not exceeding 75 feet in height Class Il size
components shall be required for roof levels over 75 feet in height. Bolt-type
connectors and splicers shall be utilized on Class | and Class Il structures. Pressure
squeeze clamps are not acceptable. All mounting hardware on the roof shall be
stainless steel and on the facade shall be brass and/or copper.

Aluminum Components - Aluminum materials may not be used except on roofs that
utilize aluminum roofing components. The entire roof lightning protection system shall
utilize aluminum components to insure compatibility on aluminum metal roofs or
aluminum parapet caps. However, the downleads and grounding shall utilize copper
with bimetal transition occurring at the through roof assembly with and approved
bimetal through roof assembly. Copper is acceptable as a bimetal transition.

MATERIALS

A

B.

All equipment used in this installation shall be UL listed and properly UL labeled. All
equipment shall be new, and of a design and construction to suit the application where
itis used in accordance with accepted industry standards and LPI, UL, NFPA and NEC
code requirements.

Air terminals shall be nickel-tipped copper, having a copper base. Air terminals shall
be spaced not more than twenty feet apart. Provide flathead air terminals on the roof
in areas where accidental implement may occur.

PART 3 - EXECUTION

3.1

INSTALLATION

A

moo

The installation shall be accomplished by an experienced installation company that is
UL listed, a member of the Lightning Protection Institute, United Lightning Protection
Association qualified, and an employer of Certified Master Installers of lightning
protection systems. A Certified Master Installer shall directly supervise the work.

All equipment shall be installed in a neat, workmanlike manner. The system shall
consist of a complete conductor network at the roof and include air terminals,
connectors, splicers, bonds, copper down leads and proper ground terminals.
Copper downlead cables shall be utilized.

Provide a ground test well at all ground rod locations.

Where conductors are run in metal conduit for protection, the conductor shall be bonded
to the entrance and exit point of the conduit or approved methods to maintain electrical
continuity.

Down conductors shall be attached to ground devices in accordance with the specific
provisions of the Underwriters' Laboratories, Inc., Code. All-down conductors shall be
concealed. Any exposed conductors shall be approved by Architect.

All metals of conductance within six feet of the lightning protection system shall be
securely bonded and made a part thereof. Where stack or chimney is present, tinned
covered non-corrosive air terminals and conductors shall be used. Metal water pipes
shall be bonded to the grounding system.
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3.2 COORDINATION
A. The lightning protection installer will work with any other trades present to insure a
correct, neat and unobtrusive installation.
B. It shall be the responsibility of the lightning protection installer to assure a solid bond
to the main water service and to assure interconnection with other ground systems.

3.3 COMPLETION
A. Upon completion of the installation, the lightning protection installer shall secure and
deliver to the owner the Underwriters Laboratories, Inc. Master Label certification or
the Lightning Protection Institute Certified System certification. The system will not be
accepted without the UL Master Label plate or the LPI certification certificate.

END OF SECTION
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SECTION 26 43 13.13
SURGE PROTECTIVE DEVICES (SPD) - STANDARD INTERRUPTING

PART 1 - GENERAL

1.1 SCOPE

A. Specify the electrical and mechanical requirements for a non-modular high-energy
surge protective device system (SPD). The specified system shall provide effective
high energy surge current diversion and be suitable for application in IEEE C62.41.1
Category A, B and C3 environments, as tested by IEEE C62.11, IEEE C62.45.

B. The system shall be constructed using multiple surge current diversion modules
utilizing metal oxide varistors (MOV) computer matched to +/- 1-volt variance and
tested for manufacturer’s defects. The modules shall be designed and constructed in
a manner that ensures surge current sharing. Use of gas tubes, silicon avalanche
diodes or selenium cells are unacceptable. Devices shall utilize a minimum of three (3)
MOV'’s fuse links pair per phase. This will allow greater than 50% redundant protection
in if a MOV fails.

C. Third Party Test Report verifying surge current rating, longevity, testing, and filtering
capabilities shall be provided with submittal.

1.2 STANDARDS
A. The specified system shall be designed, manufactured, tested and installed in
compliance with the following codes and standards:
1. Canadian Standards Association (CSA or CUL)
2. American National Standards Institute and
3. Institute of Electrical and Electronic Engineers (IEEE C62.11, IEEE C62.41.1, IEEE
C62.41.2 and IEEE C62.45)
Institute of Electrical and Electronic Engineers 1100 Emerald Book
Federal Information Processing Standards Publication 94 (FIPS PUB 94)
National Electrical Manufacturer Association (NEMA LS-1 1992)
National Fire Protection Association (NFPA 20, NFPA 70, NFPA 75 and NFPA 780)
National Electric Code
. Underwriters Laboratories (UL 1449 and UL 1283)
0. International Electrotechnical Commission (IEC 801)
1. International Standards Organization (ISO) Company certified 1ISO 9001 for
manufacturing, design and service
12. EMC Directive 89/336/EEC - CE compliant
B. The systems individual units shall be UL/ANSI Listed and labeled under UL 1449
(Fourth Edition) Standard for Surge Protection Devices Type 2 20kA with a nominal
discharge current of 20kA and the surge ratings shall be permanently affixed to the
SPD. The units shall also be listed and labeled to UL 1283 for type 2 locations
Standard for Electromagnetic Interference Filters, and CSA/CUL Listed.

T20oeNoOabh

1.3 ACCEPTABLE MANUFACTURERS
A. Southern Tier Technologies

1.4 SUBMITTALS
A. Shop drawings shall include, but not be limited to:
1. Cutsheets of surge protection devices with ratings, physical dimensions and all
accessories clearly labeled.
2. Device labels shall be clearly indicated in cutsheets.

Surge Protective Devices (SPD) - Standard
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3. All standards and listings, as specified in section 1.2A-B, shall be clearly labeled
in cutsheets provided.

4. Cutsheets shall clearly outline that design requirements of this specification have
been met.

1.5 QUALITY ASSURANCE

A

The manufacturer shall be ISO 9001 certified. The specified system shall be tested at
the component and fully assembled level, under surge conditions with AC power
applied for a minimum of 1 hour. Testing shall include but not be limited to quality
control checks, dielectric voltage withstand test per UL and CSA requirements, UL
ground continuity tests and operational and calibration tests.

. The unit shall be designed and manufactured in the USA by a qualified manufacturer

of surge protection equipment and Active Tracking Filters. The manufacturer shall
have been engaged in the design and manufacture of such products for a minimum of
10 years.

1.6  WARRANTY

A

The manufacturer shall provide a full 10 year warranty from date of shipment against
any part failure when installed in compliance with manufacturer’s written instructions,
UL Listing requirements and any applicable national, state or local electrical codes.
Direct, factory trained, ISO 9001 certified employees must be available for 48 hour
assessment. A 24 hour 800 number must be available to support warranty.

PART 2 - PRODUCTS

21 ENCLOSURE

A

The specified system shall be provided in a heavy duty NEMA 4 or better
dust-tight, drip-tight enclosure with no ventilation openings.

2.2 OVERCURRENT PROTECTION (FUSING)

A

Individual surge components shall be fused to prevent violent failure. The fusing shall
be UL listed and shall be capable of interrupting up to 200kA symmetrical fault current
with 480VAC applied. Replaceable fusing is unacceptable. Overcurrent protection that
limits specified surge currents is not acceptable. Devices that utilize a single fuse to
protect two or more suppression paths are not accepted.

23 DESIGN REQUIREMENTS

A

B.

Surge Protective Devices (SPD) - Standard

Interrupting

Protection Modes:

1. The SPD shall provide protection as follows: All modes, L-N or L-L, L-G and N-G
(where applicable) Note: L = Line, G = Ground, N = Neutral

UL 1449 Ratings:

1. The maximum UL 1449 listed surge ratings for each and/or all of the specified
protection modes shall not exceed the following in any mode of protection:

System Voltage Voltage Protection Rating

120/240 600-volts 700-volts 700-volts 1200-volts
120/208 600-volts 700-volts 700-volts 1200-volts
240 1200-volts 1000-volts
277/480 1200-volts 1200-volts 1200-volts 1800-volts
480 1800-volts 1800-volts
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C. Noise Attenuation:
1. The unit shall be UL 1283 Listed as an electromagnetic interference filter in type 2
locations. The filter shall provide insertion loss with a maximum of 60 dB from 100
KHz to 100 MHz per 50 Ohm Insertion Loss Methodology from MIL 220A. The
system shall provide up to 120 dB insertion loss from 100 KHz to 100 MHz when
used in a coordinated facility system.
D. Life Cycle Testing:
1. The SPD system shall be duty life cycle tested to survive 6,000 20kV, 10kA Surges,
per IEEE C62.41.1 Category C3 surge current with less than 5% degradation of
clamping voltage.

2.4 CONNECTIONS
A. Provide 60” wire leads #10 AWG or UL 1449 tested size.

25 STANDARD FEATURES
A. Unit Status Indicators:

1. Red and green solid state indicators with printed labels shall be provided on the
front cover to redundantly indicate on-line unit status including N-G monitoring. The
absence of the green light and the presence of the red light shall reliably indicate
that surge protection is reduced and service is needed to restore full operation.

B. Dry Contacts for remote monitoring:
1. Electrically isolated Form C dry contacts, one normally open and one normally
closed set standard on all units for remote monitoring.
C. Undervoltage detection:
1. Unit shall be equipped with 70% undervoltage detection capability.
D. Phase Loss Monitoring:
1. Unit shall be equipped with phase loss monitoring.
E. Power Loss Monitoring:
1. Unit shall be equipped with power loss monitoring.

2.6 TESTING
A. Component Testing and Monitoring:
1. Unit shall include an on-line circuit which tests and redundantly monitors individual
components in all protection modes including neutral to ground (where applicable).
Units that require external test sets or equipment are not acceptable.

2.7 ENVIRONMENTAL REQUIREMENTS

A. Storage Temperature: -55to0 +85 C (-67 to +187 F)

B. Operating Temperature: -40 to +60 C (-40 to 140 F)

C. Relative Humidity: 0% to 95%

D. Audible Noise: less than 45 dBa at 5 feet (1.5 m).
E. Operating Altitude: 0 to 18,000 feet above sea level.

Surge Protective Devices (SPD) - Standard
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PART 3 - EXECUTION

3.1 INSTALLATION

A.

B.
C.

Surge Protective Devices (SPD) - Standard

Interrupting

Install the parallel SPD with short and straight conductors as practically possible.
Locate adjacent to the switchboard or panel it is serving. The contractor shall twist the
SPD input conductors together to reduce input conductor inductance. The contractor
shall follow the SPD manufacturer's recommended installation practices as found in
the installation, operation and maintenance manual and comply with all applicable
codes. Provide STT Tierguide cable if the cable length exceeds 5 feet from the circuit
breaker servicing the SPD.

Provide Flush Mount Stainless Steel Cover Kit for kitchen areas.

Provide Flush Mount Cover Kit for residential units and hotel suites.

END OF SECTION
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SECTION 26 43 13
SURGE PROTECTIVE DEVICE (SPD) - SERVICE ENTRANCE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SCOPE

A

Provide electrical and mechanical requirements for a modular high-energy surge
protective device system (SPD). The system shall provide effective high energy surge
current diversion and be suitable for application in IEEE C62.41.1 Category A, B and
C3 environments, as tested by IEEE C62.11, IEEE C62.45.

The system shall be constructed using multiple surge current diversion modules
utilizing metal oxide varistors (MOV) computer matched to +/- 1-volt variance and
tested for manufacturer’s defects. The modules shall be designed and constructed in
a manner that ensures surge current sharing. Use of gas tubes, silicon avalanche
diodes or selenium cells are unacceptable. Device shall utilize a minimum of three (3)
MOV’s fuse link pair per phase. This will allow redundant protection in the event that
MOV’s fail.

C. Third Party Test Report verifying surge current rating, longevity, testing, and filtering
capabilities shall be provided with submittal.

STANDARDS

A. The specified system shall be designed, manufactured, tested and installed in

compliance with the following codes and standards:

1. Canadian Standards Association (CSA or CUL)

2. American National Standards Institute and

3. Institute of Electrical and Electronic Engineers (IEEE C62.11, IEEE C62.41.1, IEEE
C62.41.2, IEEE C62.45)

Institute of Electrical and Electronic Engineers 1100 Emerald Book

Federal Information Processing Standards Publication 94 (FIPS PUB 94)
National Electrical Manufacturer Association (NEMA LS-1 1992)

National Fire Protection Association (NFPA 20, NFPA 75 and NFPA 780)
National Electric Code (NFPA 70)

. Underwriters Laboratories (UL 1449 and UL 1283)

0. International Electrotechnical Commission (IEC 801)

1. International Standards Organization(ISO) Company certified 1ISO 9001 for
manufacturing, design and service

12. EMC Directive 89/336/EEC - CE compliant

The systems individual units shall be UL/ANSI Listed and labeled under UL 1449
(Fourth Edition) Standard for Surge Protection Device type 1 nominal discharge
current of 20kA and the surge ratings shall be permanently affixed to the SPD. The
units shall also be listed and CSA or CUL Listed.

T20oeNoOabh

ACCEPTABLE MANUFACTURERS

A

Southern Tier Technologies

SUBMITTALS

A

Shop drawings shall include, but not be limited to:

1. Cutsheets of surge protection devices with ratings, physical dimensions and all
accessories clearly labeled.

2. Device labels shall be clearly indicated in cutsheets.

Surge Protective Device (SPD) - Service Entrance 264313 -1
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1.5

1.6

3. All standards and listings, as specified in section 1.2A-B, shall be clearly labeled
in cutsheets provided.

4. Cutsheets shall clearly outline that design requirements of this specification have
been met.

QUALITY ASSURANCE

A

The manufacturer shall be ISO 9001 certified. The specified system shall be tested at
the component and fully assembled level, under surge conditions with AC power
applied for a minimum of 1 hour. Testing shall include but not be limited to quality
control checks, dielectric voltage withstand test per UL and CSA requirements, UL
ground continuity tests and operational and calibration tests.

. The unit shall be designed and manufactured in the USA by a qualified manufacturer

of line conditioning equipment and Active Tracking Filters. The manufacturer shall
have been engaged in the design and manufacture of such products for a minimum of
10 years.

WARRANTY

A

The manufacturer shall provide a full 10 year warranty from date of shipment against
any part failure when installed in compliance with manufacturer’s written instructions,
UL Listing requirements and any applicable national, state or local electrical codes.
Direct, factory trained, 1SO 9001 certified employees must be available for 48-hour
assessment. A 24 hour 800 number must be available to support warranty.

PART 2 - PRODUCTS

21

2.2

23

ENCLOSURE

A

The specified system shall be provided in a heavy duty NEMA 4 or better dust-tight,
drip-tight enclosure with no ventilation openings. The cover of the enclosure shall be
hinged on the left side and require a tool for access to internal components. A drawing
pocket shall be provided inside the door for storage of unit drawings and
installation/operation manual. All monitoring indication must be visible without opening
the door. The enclosure maximum dimensions shall be (16) inches/(406) millimeters
high, (16) inches/(406) millimeters wide and (8) inches/(203) millimeters deep.

OVERCURRENT PROTECTION (FUSING)

A

Individual surge components shall be fused to prevent violent failure. The fusing shall
be UL listed and shall be capable of interrupting up to 200kA symmetrical fault current
with 480VAC applied. Replaceable fusing is unacceptable. Overcurrent protection that
limits specified surge currents is not acceptable. Devices that utilize a single fuse to
protect two or more suppression paths are not accepted.

DESIGN REQUIREMENTS

A

B.

Protection Modes:
1. The SPD shall provide protection as follows: All modes, L-N or L-L, L-G and N-G
(where applicable) Note: L = Line, G = Ground, N = Neutral
UL 1449 Ratings:
1. The maximum UL/ANSI 1449 listed surge ratings for each and/or all of the specified
protection modes shall not exceed the following:
System Voltage Voltage Protection Rating

Surge Protective Device (SPD) - Service Entrance 264313-2
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120/240 700-volts 700-volts 700-volts 1200-volts
120/208 700-volts 700-volts 700-volts 1200-volts
240 1200-volts 1000-volts
277/480 1000-volts 1000-volts 1000-volts 1800-volts
480 1800-volts 1800-volts

C. Noise Attenuation:

1. The unit shall be UL 1283 Listed as an electromagnetic interference filter for type
2 locations. The filter shall provide 41dB at 100kHz, 31dB at 1MHz, 35dB at
10MHz, 53dB at 100MHz, per 50 Ohm Insertion Loss Methodology from MIL 220A.
The system shall provide up to 120-dB insertion loss from 100 kHz to 100 MHz
when used in a coordinated facility system.

D. Life Cycle Testing:

1. The SPD system shall be duty life cycle tested to survive, 10kA (8x20us), 20kV
(1.2x50us), IEEE C62.41.1 Category C surge current with less than 5%
degradation of clamping voltage. The minimum numbers of surges the unit shall
be able to protect against are:

Model Surge Rating Number of Life Cycle Surges
Per Mode Per Phase
L-N L-G N-G L-N + L-G
250KA per phase 12000 12000 12000 24000
500kA per phase 24000 24000 24000 48000

24 CONNECTIONS
A. The terminals shall be provided to accommodate wire sizes up to #1/0 AWG.

2.5 INTERNAL CONNECTIONS AND SERVICEABILITY
A. All surge current diversion module intra-unit connections shall be by way of low
impedance copper. Surge current diversion modules shall use bolted connections to
the plates for reliable, low impedance connections. The system shall be designed for
simple change out of any or all SPD component modules by a qualified electrician.
Designs that require factory service are not acceptable. All connections, conductors
and terminals must be appropriately sized for specified surge current capacity.

2.6 STANDARD FEATURES
A. Component Testing and Monitoring:

1. The monitoring circuitry must continually verify the protection status during
operation, and display this information on the front cover status panel. The SPD
must also contain a built-in-test circuit that will verify the integrity of all fuse links
and each associated MOV. The built-in-test circuit must cycle through all phase
banks and the neutral-ground bank sending test signals to all modules including
N-G. The integrity of all fuses in test must be indicted on the status panel. All
testing must be able to be performed without disconnecting power to the SPD.
Units that require external test sets or equipment are unacceptable.

B. Unit Status Indicators:

1. Red and green solid state indicators with printed labels shall be provided on the
hinged front cover to redundantly indicate on-line unit status. The absence of the
green light and the presence of the red light shall reliably indicate that surge
protection is reduced and service is needed to restore full operation.

C. Surge Counter:

Surge Protective Device (SPD) - Service Entrance 264313-3



Dallas County Road & Bridge District 4 - New Construction - Phase 2

2.7

1. Provide up to 7-digit LED/LCD surge counter to total transient voltage surges.

Dry Contacts for remote monitoring:

1. Electrically isolated Form C dry contacts, one normally open and one normally
closed set standard on all units for remote monitoring.

. Undervoltage detection:

1. Unit shall be equipped with 70% undervoltage detection capability.
Phase Loss Monitoring:

1. Unit shall be equipped with phase loss monitoring.

Power Loss Monitoring:

1. Unit shall be equipped with power loss monitoring.

ENVIRONMENTAL REQUIREMENTS

moow»

Storage Temperature: -55to +85 C (-67 to +187 F)
Operating Temperature: -40t0o +60 C (40t0 140 F)
Relative Humidity: 0% to 95%

Audible Noise: less than 45 dBa at 5 feet (1 5 m)
Operating Altitude: 0 to 18,000 feet above sea level

PART 3 - EXECUTION

3.1

INSTALLATION

A

The contractor shall install the parallel SPD with short and straight conductors as
practically possible. Locate adjacent to the switchboard or panel it is serving. The
contractor shall twist the SPD input conductors together to reduce input conductor
inductance. The contractor shall follow the SPD manufacturer's recommended
installation practices as found in the installation, operation and maintenance manual
and comply with all applicable codes. Provide STT Tierguide cable low impedance
cable when long lead lengths are needed.

END OF SECTION
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SECTION 26 51 19
LIGHTING FIXTURES - LIGHT EMITTING DIODE (LED)

PART 1 - GENERAL

1.1 SCOPE
A. Provide general and emergency lighting fixtures as noted on the drawings. Fixtures
shall be completely wired with lamps installed and shall be in perfect operating
condition at the time of substantial completion.
B. The types of lighting fixtures required for this project include:
1. LED

1.2 REFERENCE STANDARDS

A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus.
B. NEMA JSC 10410 - Performance Testing for Lighting Controls and Switching Devices
with Electronic Drivers and Discharge Ballasts.
C. NFPA 70 - National Electrical Code.
D. UL 924 - Emergency Lighting and Power Equipment.
E. UL 1008 - Transfer Switch Equipment.
F. UL 1012 - Safety Power Units Other Than Class 2.
G. UL 1310 - Class 2 Power Units.
H. NFPA 101
I. NEMA-LE
J. TM-21
K. LM-80
L. LM-79
M. L70
N. DLC
1.3 QUALITY ASSURANCE
A.

All fixtures shall conform to all applicable UL standards and shall be UL label including

damp and wet location ratings. “ETL listed” is an acceptable listing.

B. All LED drivers shall be UL recognized Class 2 per UL 1310 or non-Class 2 per UL
1012 as applicable.

C. All LED drivers shall comply with applicable requirements of the Federal
Communications Commission (FCC) rules and regulations, Title 47 CFR 15, for Non-
Consumer Equipment.

D. All LED drivers shall be RoHS compliant.

1.4 ACCEPTABLE MANUFACTURERS
A. Provide lighting fixtures produced by manufacturers as shown and scheduled.
B. LED DRIVER:
1. Provide one of the following manufacturers
a. Eldo
b. Lutron
c. Osram
d. Philips
C. LAMPS:
1. Provide one of the following LED Chip manufacturers
a. Cree
b. Nichia
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c. North American Philips
d. Seoul
e. Lumileds

1.5 SUBMITTALS

A. Shop drawings shall include a brochure with a separate cut sheet for each fixture type
arranged in alphabetical order with fixture and all accessories/options clearly labeled.
Provide performance data for each fixture. Provide an independent test lab report for
each fixture if requested by the Architect/Engineer.

B. Provide driver and LED module data brochures for each fixture type.

C. Provide air handling and heat removal data for light fixtures specified with these
requirements.

1.6 REQUIREMENTS OF REGULATORY AGENCIES
A. WORK IN ACCORDANCE WITH:
1. National Electrical Code.
2. Local, municipal, or state codes that have jurisdiction.
3. UL fire resistance directory.

PART 2 - PRODUCTS

21 MATERIALS AND COMPONENTS
A. General:

1. Provide the size, type and rating of each light fixture shown and scheduled. All
light fixtures shall complete with reflectors, lens, trim rings, flanges, LED modules,
lamp holders, drivers, fuses, wiring, earthquake clips, etc. to provide a complete
functioning light fixture.

B. Lighting Fixture Types:

1. LED Fixtures

a. Fixtures shall be pre-wired with frame-in kit and integral thermal management
system for fixtures. Driver shall be encased in metal-can construction for
optimal thermal performance.

b. Total fixture lumen output is dependent on the chip, thermal management, driver
current and optical system. LED fixtures shall be tested as a complete unit or
system. Only DOE recognized CALIPER testing laboratory results shall be
utilized.

c. Interior LED fixtures shall have integral common mode and differential mode
surge protection of 3kV(1.2/50us, 2 ohm combination wave).

d. Exterior LED fixtures shall have integral common mode and differential

mode surge protection of 10kV/10kA(1.2/50us, 2 ohm combination
wave).

2. Exit signs
a. Exit signs shall meet all federal, state and local codes.

b. Provide fire alarm interface relay when required to flash exit signs.

c. Provide battery packs for emergency operation when not connected to
emergency generator power.

2.2 LED MODULES AND DRIVERS - COORDINATE WITH LIGHT FIXTURE SCHEDULE
A. LED

1. Driver manufacturer shall have a 10-year history producing electronic drivers for
the North American market.
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23

24

25

2. Driver shall carry a five year limited warranty from date of manufacture against
defects in material or workmanship (including replacement) for operation at a
maximum case temperature of 80 degrees Celsius.

3. Drivers shall not contain any Polychlorinated Biphenyl (PCB).

4. Provide driver with integral color-coded leads.

5. Driver shall operate from 50/60 Hz input source of 120 Volt through 277 Volt or 347
Volt through 480 Volt with sustained variations of +/- 10% (voltage) with no damage
to the driver.

6. Driver output shall be regulated to +/- 5% across published load range. And shall

have a power factor greater than .90 for primary application to 50% of full load

rating with an input current Total Harmonic Distortion (THD) of less than 20% to

50% of full load rating.

Provide drivers with a Class A sound rating.

Provide LED drivers for outdoor fixtures with a minimum operating temperature of

-40 degrees Celsius (-40 F). Provide LED drivers for indoor fixtures with a

minimum operating temperature of -20 degrees Celsius (-2F).

9. Drivers shall tolerate sustained open circuit and short circuit output conditions
without fail and auto-resetting without need for external fuses or trip devices.

10. Driver output ripple current shall be less than 15% measured peak-to-average, with
ripple frequency being greater than 100Hz.

11. Driver performance requirements shall be met when operated to 50% of full load
rating.

12. Driver shall have integral thermal foldback to reduce driver power above rated case
temperature to protect the driver if temperatures reach unacceptable levels.

13. Drivers shall comply with NEMA JSC 10410 for in-rush current limits.

14. Dimmable drivers shall be controlled by a Class 2 low voltage 0-10VDC controller
with dimming range controlled between 1 and 8VDC with source current 150uA.

® N

LAMPS - COORDINATE WITH LIGHT FIXTURE SCHEDULE

A

LED Lamps shall be appropriately matched to the driver with junction-down design for
improved thermal management. Maximum DC Forward Current.

EMERGENCY LED BATTERY BACKUP

A. Provide Bodine #BSL310M for emergency light fixtures in 9 or 10-foot ceiling.

B. Provide Bodine #BSL20 for emergency LED driver for emergency light fixtures in ceiling
heights greater than 12 feet.

C. Provide Bodine #BSL17-C2 for emergency LED driver for LED downlights.

D. Provide unswitched hot leg. Hot leg shall originate from the same branch circuit as
required in article 700.12 (F) of NFPA 70.

POLES

A. Provide poles for area lighting fixtures as specified. Poles shall be one piece, anchor
base, with 2-piece steel bolt cover and vibration dampers. Poles shall be round straight
steel as specified on the Lighting Fixture Schedule.

B. Provide all poles with appropriate mounting accessories including arms, tenons, or
bullhorns as required. Anchor bolts shall be hot dipped galvanized, sized as required
by the manufacturer of the pole.

C. All poles shall have a normal 3" x 5” hand hole at 18" above the base flange and

grounding provision.
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D. Poles shall be prime painted interior and exterior. The exterior shall be finished with
polyester powder coating and architectural finish as specified by the Architect. The
interior with 3 mil thermoplastic hydrocarbon resin, or equivalent to meet 1000-hour
salt spray exposure (ASTM B117).

2.6 BRANCH CIRCUIT EMERGENCY TRANSFER SWITCH (BCELTS)

A. Provide 20 amp, 120-277 Volt, UL 1008 listed Branch Circuit Emergency Transfer
Switch to control emergency light fixtures transferring from normal to emergency
branch circuits Provide Bodine GTD 20A or ETC SC 1008 UL 924 Devices are not
acceptable

27 AUTOMATIC LOAD CONTROL RELAY (ALCR)
A. Provide 3 amp, 120-277 volt UL 924 listed. Relay to bypass switching controlling
emergency branch circuit light fixtures Provide Bodine GTD or Wattstopper ELCU.

PART 3 - EXECUTION

3.1 INSTALLATIONS
A. General

1.

2.

3.
4.

Install the type of lighting fixture where shown and indicated in accordance with
manufacturer's written instructions.

Provide earthquake clips on all recessed lay-in lighting fixtures as required by
building code.

Adjust all adjustable lighting fixtures, as directed by the Architect.

Provide safety chains and wire guards for lighting fixtures located in gymnasium,
multi-purpose rooms, play areas, etc.

B. Coordination

1.

The contractor shall verify the type of fixtures with the ceiling types as indicated on
the drawings. Any discrepancies shall immediately be brought to the architect's
attention before the contractor places his order and accepts delivery. Fixtures
shall fit exact in the type of ceiling scheduled. Provide plaster frames, trim rings
and other accessories required for a correct fit.

2. Provide supports attached to structural member to support fixtures when the ceiling
system cannot maintain support. Provide separate supports for all recessed
ceiling mounted HID fixtures.

3. Refer to architectural reflected ceiling plan for the exact location of all lighting
fixtures. Notify the architect for any discrepancies or conflicts with structural,
architectural, mechanical piping or ductwork before installation.

C. Mounting

1.

Provide support channels to support outlet boxes used support surface mounted
lighting fixtures such as exit signs or downlights.
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2.

7.

Pendant or surface mounted fixture shall be provided with required mounting
devices and accessories, including hickeys and stud-extensions, ball-aligners,
canopies and stems. Locations of fixtures in mechanical areas shall be coordinated
with mechanical contractor. Mounting stems of pendant fixtures shall be of the
correct length to uniformly maintain the fixture heights shown on the drawings or
established in the field. The allowable variation tolerance in mounting individual
fixtures shall not exceed 1/4 inch and shall not vary more than 1/2 inch from the
floor mounting height shown on the Drawings. Fixtures hung in continuous runs
shall be installed absolutely level and in line with each other. Hanging devices
shall comply with Code requirements. Fixtures shall employ single - not twin - stem
hangers unless otherwise noted.

All structure mounted fixtures (i.e. bracket mounted, pipe mounted and surface
mounted) shall be provided with cables of suitable size and weight to support the
weight of the fixture. Cables shall be fastened around or fastened to the housing
of the fixture. On pendant fixtures, one safety cable of suitable size and weight to
support the weight of the fixture assembly shall connect the top of the pendant to
the supporting structure by means of welding or bolting, and one safety cable shall
connect the housing of the fixture to the bottom of the pendant. Where more than
one pendant per fixture occurs, only one pendant must be cabled. Track fixtures
for pendant mounted track shall also be supplied with clip-on safety cables of
suitable size and weight to support the weight of the fixture.

Provide secondary support wires from all four (4) corners of the lay-in fixtures to
the structure above. Do not support fixtures from ceiling grid wire supports, piping,
conduit, side walls, or mechanical equipment. Ceiling specifications do not
supersede this requirement.

Where pole mounted luminaries are provided, provide appropriate anchor base
pole as specified with manufacturer's recommended anchor bolts. Verify exact
location on site for poles with Architect, Civil, and Landscape documents. Poles
shall be installed on proper footing. Refer to details on the drawings. Provide
grounding connection to a separately driven ground rod, outside of the footing.
Where indicated provide pole with identification plate indicating pole number.
Ground mounted flood type fixtures and flagpole lights, or similar fixtures, shall
include stanchion and knuckle mount. Stanchion shall be supported by concrete
base.

Flagpole mounted fixtures called out to be mounted on the flagpole shall be
provided with tenon mount adapter and yoke.

D. Electrical Connection

1.

All light fixtures shall be connected from a branch circuit junction box using 1/2"
flexible metal conduit or MC cable fixture pigtails not exceeding 8'- 0". Provide #12
AWG conductors. All fixtures must be grounded by using a grounding conductor.
Fixture to fixture wiring of fixtures installed in accessible ceiling is not permitted.
Fixture whips shall not lay-on ceiling tile or grid. Provide caddy clips to provide
additional support.

E. Fire Rated Ceiling

1.

Provide fire rated canopy or enclosure for all fixtures recessed in a fire rated ceiling.
The fire rated canopy or enclosure shall be as required by the UL design number
listed in the UL fire resistance directory. Refer to architectural drawing for the UL
design number. Coordinate with ceiling installer and manufacturer. Provide proper
rated drivers for lighting fixtures installed within these rated enclosures.

F. Air Handling Fixtures
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1. Install all air handling light fixtures with return air slot in the open position, if it is to
be as an air handling fixture. Coordinate with mechanical contractor.

3.2 FINAL INSPECTION
A. Remove all plastic and protective coating from all fixtures. Fixtures shall be thoroughly
cleaned. Replace any damaged fixture or fixture parts including reflectors, louvers,
lens and metal parts that show signs of corrosion.
B. Replace all other defective fixtures showing signs of excessive usage.
C. Demonstrate proper operation of all fixtures and controls. Refer to other sections and
details on the drawings for lighting controls.

END OF SECTION
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SECTION 27 02 00

BASIC MATERIALS AND METHODS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A

B.

The requirements of the General Conditions and Supplementary Conditions apply to
all Work herein.

The Contract Drawings indicate the extent and general arrangement of the systems. If
any departure from the Contract Drawings is deemed necessary by the Contractor,
details of such departures and the reasons therefore, shall be submitted to the
Architect and Engineer for approval as soon as practicable. No such departures shall
be made without the prior written approval of the Architect and Engineer.

1.2 SCOPE OF WORK

A

The Work included under this Contract consists of the furnishing and installation of all
labor, material, tools, equipment and services necessary and required to form the
complete and functioning systems in all its various phases, all as shown on the
accompanying Drawings and/or described in these Specifications. The contractor
shall review all pertinent drawings, including those of other contracts prior to
commencement of Work.

. This Division requires the furnishing and installing of all items Specified herein,

indicated on the Drawings or reasonably inferred as necessary for safe and proper
operation; including every article, device or accessory (whether specifically called for
by item) reasonably necessary to facilitate each system's functioning as indicated by
the design and the equipment specified. Elements of the work include, but are not
limited to, materials, labor, supervision, transportation, storage, equipment, utilities, all
required permits, licenses and inspections. All work performed under this Section
shall be in accordance with the Project Manual, Drawings and Specifications and is
subject to the terms and conditions of the Contract.

The approximate locations of Communications items are indicated on the Drawings.
These Drawings are not intended to give complete and accurate details about location
of outlets, apparatus, etc. Exact locations are to be determined by actual
measurements at the building and will in all cases be subject to the Review of the
Owner or Engineer, who reserves the right to make any reasonable changes in the
locations indicated without additional cost to the Owner.

Items specifically mentioned in the Specifications but not shown on the Drawings and/or
items shown on Drawings but not specifically mentioned in the Specifications shall be
installed by the Contractor under the appropriate section of work as if they were both
specified and shown.

. Any discrepancies within the Contract Documents or between the Contract Documents

and actual job-site conditions shall be reported to the Owner or Engineer so that they
will be resolved prior to bidding. Where this cannot be done at least 7 working days
prior to bid, the greater or more costly of the discrepancy shall be bid. All labor and
materials required to perform the work described shall be included as part of this
Contract.

It is the intention of this Section of the Specifications to outline minimum requirements
to furnish the Owner with a turnkey and fully operating system in cooperation with other
trades.
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G. ltisthe intent of the above "Scope" to give the Contractor a general outline of the extent
of the Work involved; however, it is not intended to include each item required for the
Work. Anything omitted from the "Scope" but shown on the Drawings, or specified
later, or necessary for a complete and functioning Communications system shall be
considered a part of the overall "Scope”.

H. Coordinate with other contractors on items required for the proper functioning of
communications system and indicated as provided by others, such as power,
backboxes, conduits, sleeves, air conditioning, structural support, etc.

I.  Contractor shall participate in the commissioning process; including but not limited to
meeting attendance, completion of checklists and participation in functional testing.

1.3 RELATED SECTIONS
A. Div 1 and conditions of the contract
B. Div 26 Electrical
C. Div 28 Electronic Safety and Security

1.4 COOPERATION WITH TRADES:
A. Cooperation with trades of adjacent, related, or affected materials or operations shall
be considered a part of this work to affect timely and accurate placing of work and bring
together in proper and correct sequence, the work of such trades.

1.5 REFERENCES

National Electrical Code (NEC)

American Society for Testing and Materials (ASTM)
Underwriter's Laboratories, Inc. (UL)

Insulated Cable Engineer's Association (ICEA).

National Electrical Manufacturer's Association (NEMA).
Institute of Electrical and Electronics Engineers (IEEE).
American National Standards Institute (ANSI).

National Fire Protection Association (NFPA).

International Energy Conservation Code (IECC).

BICSI (Building Industry Consulting Services International)
Owner’s Design Guidelines and Construction Standards
Local, county, state and federal regulations and codes in effect as of date of installation.

FAC-IEMMOO®>»

1.6 COMPLETE FUNCTIONING OF WORK

A. Allwork implied as essential to the complete functioning of the electrical systems shown
on the Drawings and Specifications shall be completed as part of the work of this
Division unless specifically stated otherwise. It is the intention of the Drawings and
Specifications to establish the types of the systems but not set forth each item
essential to the functioning of the system. In case of doubt as to the work intended, or
in the event of amplification or clarification thereof, the Contractor shall call upon the
Architect for supplementary instructions, Drawings, etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions
shown there on. Discrepancies between Plans, Specifications, and actual field
conditions shall be brought to the prompt attention of the Architect.

1. Approximate location of communications outlets, devices, equipment cabinets,
cable trays, conduits and sleeves, etc., are indicated on the Drawings. However,
the Drawings do not give complete and accurate detailed locations of such items
and exact locations must be determined by actual field measurement. Such
locations will, at all times, be subject to the approval of the Architect.
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C.

2. Communicate with the Architect and secure his approval of any location about
which there may be the least question. Outlets obviously placed in a location not
suitable to the finished room or without specific approval, shall be removed and
relocated when so directed by the Architect. Location of ceiling devices shall be
coordinated with reflected ceiling plans.

Additional coordination with mechanical, electrical, plumbing contractor may be

required to allow adequate clearances for all building components. Contractor to notify

Architect and Engineer of unresolved clearances, conflicts or equipment locations.

1.7 SCHEMATIC NATURE OF CONTRACT DOCUMENTS

A.

The contract documents are schematic in nature in that they are only to establish scope
and a minimum level of quality. They are not to be used as actual working construction
drawings. The actual working construction drawings shall be the approved shop
drawings.

1.8 QUALITY ASSURANCE

A

B.

E.

F.

Contractor shall have a complete working knowledge of the communications system

being installed.

Contractor shall have installed similar-sized systems in at least ten (10) other projects

in the last five (5) years prior to this bid and be regularly engaged in the business of

installation of the types of systems specified in this document.

Contractor and individual installation crew members shall be experienced and qualified

to perform the work specified herein at time of bid submission. All onsite supervision

personnel that will be assigned to this project shall be listed in the Pre-Installation

Submittal.

1. 80% shall have a minimum of three (3) years of experience in the installation of the
types of systems, equipment, and cables specified in this document prior to this
bid.

2. All installation team members must demonstrate knowledge and compliance with
all applicable methods, standards, and codes.

3. All members of the Structured Cabling System installation team shall be certified
by the Structured Cabling System Assurance Warranty provider as having
completed the necessary training to complete their part of the installation and
capable of an installation that falls under manufacturer’s guidelines necessary to
obtain the Manufacturer's System Assurance Warranty.

4. Any personnel substitutions shall be noted in writing to the Owner.

A BICSI RCDD shall supervise and approve all on-site structured cabling work as a

recognized member of the Contractor’s installation team.

Contractor shall obtain Communications system product manufacturer’s certification if

applicable.

Refer to General Conditions for other requirements.

1.9 CONTRACTOR REQUIREMENTS

A

B.

To accomplish the conditions of this agreement, the Contractor shall perform the
specific duties listed herein.

Contractor shall provide and pay for all labor, supervision, tools, equipment, test
equipment, tests and services to provide and install a complete communications
cabling infrastructure system. Pay all required sales, gross receipts, and other taxes.
Insurance
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1. The Contractor shall procure, submit for review, and maintain for the duration of
this agreement, insurance against claims for injuries to persons or damages to
property which may arise from, or in connection with, the performance of work
hereunder by the Contractor, his agents, representatives, employees or
subcontractor. The Contractor shall pay the cost of such insurance.

2. The Owner, its directors, officers, representatives, agents and employees,
respectively, shall have no responsibility to the Contractor with respect to any
insurance in accordance with the provisions set forth herein.

D. Regulatory Requirements
1. Communications Contractor shall supply all city, county, and state

telecommunication cabling permits required by Authority Having Jurisdiction
(AHJ).

2. Communications Contractor shall be licensed and/or bonded as required for
telecommunications/low voltage cabling systems.

E. Privacy and Confidentiality
1. The Contractor will respect and protect the privacy and confidentiality of Owner, its

employees, processes, products, and intellectual property to extent necessary,
consistent with the legal responsibilities of the Owner policies.

2. Contractors shall sign a non-disclosure agreement and abide by the requirements
to keep confidential all information concerning bidding documents and this project.

F. Use of Subcontractors
1. Successful bidder shall inform the Owner’s contact and General Contractor in

writing about the intention to use Subcontractors and the scope of work for which
they are being hired.

2. The Owner or Owner’s designated contact must approve the use of Subcontractors
in writing prior to the Subcontractor’s hiring and start of any work.

G. The Contractor’s designated Project Manager will be recognized as the single point of
contact. The Project manager shall oversee all work performed to ensure compliance
with specifications as outlined in bid documents (which include all specifications,
references, and drawings) to ensure a quality installation and attend project meetings
with the telecommunication consultant, the Owner and others.

H. Coordination
1. Coordinate installation work with other trades (examples include ceiling grid

contractors, HVAC and sheet metal contractors, etc.) to resolve procedures and
installation placements for cable trays and cable bundle pathways.

2. The goal of this coordination will be to establish priority pathways for critical
data/voice network cable infrastructure, materials, associated hardware, as well as
mitigate delays to the project and to allow service access for communications
components.

3. Exchange information and agree on details of equipment arrangements and
installation interfaces.

4. Coordinate with electrical contractors and plan for the pathway routes using
communications cabling to minimize cable lengths. Report any potential over-
distance cable runs for approval before pulling the cables.

5. Record agreements with other trades and distribute records to other participants,
Owner and telecommunication consultant.

1.10 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch
list items have been completed, or final payment has been received. Refer to Division
One for additional requirements.
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B. The date of final acceptance shall be documented in writing and signed by the architect,
owner and contractor.

1.11 DEFINITIONS AND SYMBOLS

A. General Explanation: A substantial amount of construction and Specification language
constitutes definitions for terms found in other Contract Documents, including
Drawings which must be recognized as diagrammatic and schematic in nature and not
completely descriptive of requirements indicated thereon. Certain terms used in
Contract Documents are defined generally in this article, unless defined otherwise in
Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or
exclusive but are general for work to the extent not stated more explicitly in another
provision of the Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on
the Drawings, to other paragraphs or schedules in the Specifications and to similar
means of recording requirements in Contract Documents. Where such terms as
"Shown", "Noted", "Scheduled", "Specified" and "Detailed" are used in lieu of

"Indicated", it is for the purpose of helping the reader locate cross-reference material,
and no limitation of location is intended except as specifically shown.

D. Directed: Where not otherwise explained, terms such as "Directed", "Requested",
"Accepted”, and "Permitted" mean by the Architect or Engineer. However, no such
implied meaning will be interpreted to extend the Architect's or Engineer's
responsibility into the Contractor's area of construction supervision.

E. Reviewed: Where used in conjunction with the Engineer's response to submittals,
requests for information, applications, inquiries, reports and claims by the Contractor
the meaning of the term "Reviewed" will be held to limitations of Architect's and
Engineer's responsibilities and duties as specified in the General and Supplemental
Conditions. In no case will "Reviewed" by Engineer be interpreted as a release of the
Contractor from responsibility to fulfill the terms and requirements of the Contract
Documents.

F. Furnish: Except as otherwise defined in greater detail, the term "Furnish" is used to
mean supply and deliver to the project site, ready for unloading, unpacking, assembly,
installation, etc., as applicable in each instance.

G. Install: Except as otherwise defined in greater detail, the term "Install" is used to
describe operations at the project site including unloading, unpacking, assembly,
erection, placing, anchoring, applying, working to dimension, finishing, curing,
protection, cleaning and similar operations, as applicable in each instance.

H. Provide: Except as otherwise defined in greater detail, the term "Provide" is used to
mean "Furnish and Install", complete and ready for intended use, as applicable in each
instance.

I. Installer: Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protection, cleaning and similar operations, as applicable
in each instance. Itis a general requirement that such entities (Installers) be expert in
the operations they are engaged to perform.
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J.

Imperative Language: Used generally in Specifications. Except as otherwise
indicated, requirements expressed imperatively are to be performed by the Contractor.
For clarity of reading at certain locations, contrasting subjective language is used to
describe responsibilities that must be fulfilled indirectly by the Contractor, or when
noted by other identified installers or entities.

Minimum Quality/Quantity: In every instance, the quality level or quantity shown or
specified is intended as minimum quality level or quantity of work to be performed or
provided. Except as otherwise specifically indicated, the actual work may either
comply exactly with that minimum (within specified tolerances) or may exceed that
minimum within reasonable tolerance limits. In complying with requirements, indicated
or scheduled numeric values are either minimums or maximums as noted or as
appropriate for the context of the requirements. Refer instances of uncertainty to
Owner or Engineer via a request for information (RFI) for decision before proceeding.
Abbreviations and Symbols: The language of Specifications and other Contract
Documents including Drawings is of an abbreviated type in certain instances and
implies words and meanings which will be appropriately interpreted. Actual word
abbreviations of self-explanatory nature have been included in text of Specifications
and Drawings. Specific abbreviations and symbols have been established, principally
for lengthy technical terminology and primarily in conjunction with coordination of
Specification requirements with notations on Drawings and in Schedules. These are
frequently defined in Section at first instance of use or on a Legend and Symbol
Drawing. Trade and industry association names and titles of generally recognized
industry standards are frequently abbreviated. Singular words will be interpreted as
plural and plural words will be interpreted as singular where applicable and where full
context of Contract Documents so indicate. Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those
recognized in construction industry for indicated purposes. Where not otherwise noted
symbols and abbreviations are defined by ASHRAE Fundamentals Handbook, chapter
38 "Abbreviations and Symbols", ASME and ASPE published standards.

1.12 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to the project properly identified with names, model numbers, types,

B.

grades, compliance labels, and other information needed for identification.

Deliver products to the project at such time as the project is ready to receive the
equipment, pipe or duct properly protected from incidental damage and weather
damage.

Damaged equipment shall be promptly removed from the site and new, undamaged
equipment shall be installed in its place promptly with no additional charge to the
Owner.
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113 SUBMITTALS
A. Coordinate with Division 01 for submittal timetable requirements, unless noted

otherwise within thirty (30) days after the Contract is awarded. The Contractor shall
submit an electronic copy of a complete set of shop drawings and complete product
data covering each item of equipment or material. The submittal of each item requiring
a submittal must be received by the Architect or Engineer within the above thirty-day
period. The Architect or Engineer shall not be responsible for any delays or costs
incurred due to excessive shop drawing review time for submittals received after the
thirty-day (30) time limit. The Architect and Engineer will retain a copy of all shop
drawings for their files. All literature pertaining to items subject to Shop Drawing
submittal shall be submitted at one time. Submittals shall be placed in one electronic
file in PDF format and bookmarked for individual specification sections. Individual
electronic files of submittals for individual products shall not be permitted. Each
submittal shall include the following items:

1. A cover sheet with the names and addresses of the Project, Architect, Engineer,
General Contractor and the Subcontractor making the submittal. The cover sheet
shall also contain the section number covering the item or items submitted and the
item nomenclature or description.

2. An index page with a listing of all data or drawings included in the Submittal.

3. Product Data and Shop Drawings shall be submitted in separate submittals, to
avoid rejection of one due to errors in the other.

Shop Drawings

1. Communications Contractor shall submit, for approval, floor plans that identify all
device locations, device ID, cable routes and quantities, cable types, riser
locations, and references to installation details and diagrams.

a. Communication Contractor shall notify A&E team of any cable routes that will
exceed the permanent link distance limit and get approval before work to start.
Without advance notice and approval from A&E team, the contractor shall be
fully responsible for making corrections as needed to bring all installed cables
within the distance limit.

2. Communications Contractor shall submit, for approval, diagrams that show
communications room layouts, rack layouts (including wall and rack elevations),
cabling riser and interconnection diagrams, etc.

3. Communications Contractor shall submit, for approval, labelling scheme for all
communications devices and cabling components (faceplates, horizontal cables,
riser cables, inter-building cables, racks, patch panels, etc.) installed.

4. The Contractor shall make any corrections as required by the Engineer and submit
revised shop drawings to the team for approval.

5. Approval by the Engineer of such drawings or schedules shall not relieve the
Contractor from responsibility for deviations from the drawings or specifications,
nor shall it relieve the Contractor from responsibility for errors of any sort in shop
drawings or schedules. Requests to deviate shall be submitted in writing to the
Architect.

6. Drawings shall show the proposed firestop systems and locations,
(stamped/embossed by the PE) to restore/maintain the designed fire rating of the
building structure (walls, ceilings, floors, etc.).

7. Shop Drawings shall be newly prepared and not reproduced from the Contract
Documents. Drawings shall be prepared by a draftsman skilled in this type of
work. Submitting copy of the engineering drawings or engineering drawings with
contractor's markup as shop drawings is NOT ACCEPTABLE.
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8.

Shop drawings shall be developed in coordination with other trades (MEP,
Architecture, Structural, etc.) to avoid any collision or conflict and to meet all
industry standards best practices, codes and regulation requirements. By
submitting shop drawings on the project, this Contractor indicates that all
necessary coordination has been completed and that the systems, products and
equipment submitted can be installed in the building and will operate as specified
Additional coordination with other trade contractors may be required to allow
adequate clearances and meet code requirements. All transitions, offsets and
relocations as required by actual field conditions shall be performed by the
contractor at no additional cost to the owner

C. Product Data Submittals

1.

10.

Communications Contractor shall submit catalogue cutsheets that include
manufacturer, trade name, and complete model number for each product
specified. Model numbers shall be handwritten and/or highlighted to indicate exact
selection.

Communications Contractor shall identify applicable specification section reference
for each product performance for each component specified for approval prior to
purchase and installation.

Product information sheets for the proposed system test equipment to include
certification of test equipment calibration. Installer is to use test equipment with a
calibration date within one year of test date. Installer is to recalibrate and resubmit
if necessary.

All data sheets shall be organized by specification sections and provided with table
of contents. All products required in the spec section shall be included in one
submittal.

Provide specification variations pages with a listing all variations, including
unfurnished or additional required accessories, items or other features, between
the submitted equipment and the specified equipment. If there are no variations,
then this specification page shall state "NO VARIATIONS". Where variations affect
the work of other Contractors, then the Contractor shall certify on this page that
these variations have been fully coordinated with the affected Contractors and that
all expenses associated with the variations will be paid by the submitting
Contractor, and this page shall be signed by the submitting Contractor.
Equipment information including manufacturer's name and designation, size,
performance and capacity data as applicable. All applicable Listings, Labels,
Approvals and Standards shall be clearly indicated.

Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance
clearances clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as
required to demonstrate that the alternate or substituted product will fit in the space
available.

Identification of each item of material or equipment matching that indicated on the
Drawings.

Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications. Any options or special
requirements or accessories shall be so indicated. All applicable information shall
be clearly indicated with arrows or another approved method.

All product substitutions shall be submitted in advance for review and approval
before being included in product submittal package.

Basic Materials and Methods for Communications

Systems

270200-8



Dallas County Road & Bridge District 4 - New Construction - Phase 2

11. Certification by the General Contractor and Subcontractor that the material
submitted is in accordance with the Drawings and Specifications, signed and dated
in longhand.

Structured Cabling System Warranty

1. The Communications Contractor shall submit appropriate documentation from the
certifying manufacturer showing the project is registered and qualified for the
System Assurance Warranty.

2. All subsequent work shall be in accordance with approved submittals. The
Communications Contractor shall not perform any portion of the work requiring
approval of the System Assurance Warranty manufacturer’s warranty registration
qualification procedures that would disqualify any part or all of the wiring system
from that warranty qualification.

Qualifications

1. Communications Contractor shall submit a list of the Contractor’s previous projects
that demonstrate qualification for this project. This list shall include, but not be
limited to:

a. Atleast ten (10) other projects in the last five (5) years
b. Name and location of project

c. Project contacts, email addresses, and phone numbers
d. Total square footage

e. Total number of cables/drops

f. Types of media

2. Communications Contractor shall submit an up-to-date and valid statement of
qualifications for those assigned to perform the work specified herein at time of bid
submission.

a. Communications Contractor Employees
b. Subcontractors

3. Manufacturer certifications for Contractor and installers.

Cable Testing Plan

1. The Contractor shall provide a complete and detailed test plan for approval of the
cabling system specified herein, including a complete list of test equipment for
copper and fiber components and accessories prior to beginning cable testing.

2. The following minimal items shall be submitted for review:

A testing plan that clearly describes procedures and methods.

Product data for test equipment.

Certifications and qualifications of all persons conducting the testing.

Calibration certificates indicating that equipment calibration meets National

Institute of Standards and Technology (NIST) standards and has been

calibrated at least once in the previous year of the testing date.

e. Examples of test reports, including all graphs, tables, and charts necessary for
display of testing results.

Samples

1. For workstation outlet connectors, jack assemblies, housings and faceplates for
color selection and evaluation of technical specifications and requirements.
Confirm with Architect, interior designer, and Owner representative for color before
purchasing materials.

apow

. Refer to Division 1 for additional information on shop drawings and submittals.

Where shop drawings and submittals are marked "REVIEWED", the review of the
submittal does not indicate that submittals have been checked in detail nor does it in
any way relieve the Contractor from his responsibility to furnish material and perform
work as required by the Contract Documents.
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J. Submittals shall be reviewed and returned to the Contractor with one of the following
categories indicated:

1.

REVIEWED: Contractor does not need to take further submittal action, shall include
this submittal in the O&M manual, and verify with Architects and other parties
(Owner, etc) reviewing the submittals that no other correction is required before
placing orders and starting installations.

REVIEWED AS NOTED: Contractor shall submit a letter verifying that required
exceptions to the submittal have been received and complied with including
additional accessories or coordination action as noted and shall include this
submittal and compliance letter in the O&M manual. The contractor may order the
equipment submitted on at the time of the returned submittal providing the
Contractor complies with the exceptions noted, and verified with Architects and
other parties (Owner, etc.) reviewing the submittals that no other correction is
required before placing orders and starting installations.

NOT APPROVED: Contractor shall resubmit new submittal on material, equipment
or method of installation when the alternate or substitute is not approved, the
Contractor will automatically be required to furnish the product, material or method
named in the Specifications and/or drawings. Contractor shall not order equipment
that is not approved. Repetitive requests for substitutions will not be considered.
REVISE AND RESUBMIT: Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked
revise and resubmit, the Contractor will automatically be required to furnish the
product, material or method named in the Specifications and/or provide as noted
on previous shop drawings. Contractor shall not order equipment marked revise
and resubmit. Repetitive requests for substitutions will not be considered.
CONTRACTOR’S CERTIFICATION REQUIRED: Contractor shall resubmit
submittal on material, equipment or method of installation. The Contractor’s stamp
is required stating the submittal meets all conditions of the contract documents.
The stamp shall be signed by the General Contractor. The submittal will not be
reviewed if the stamp is not placed and signed on all shop drawings.
MANUFACTURER NOT AS SPECIFIED: Contractor shall resubmit new submittal
on material, equipment or method of installation when the alternate or substitute is
marked manufacturer not as specified, the Contractor will automatically be
required to furnish the product, material or method named in the specifications.
Contractor shall not order equipment where submittal is marked manufacturer not
as specified. Repetitive requests for substitutions will not be considered.

Materials and equipment which are purchased or installed without shop drawing review
shall be at the risk of the Contractor and the cost for removal and replacement of such
materials and equipment and related work which is judged unsatisfactory by the Owner
or Engineer for any reason shall be at the expense of the Contractor. The responsible
Contractor shall remove the material and equipment noted above and replace with
specified equipment or material at his own expense when directed in writing by the
Architect or Engineer.

L. Refer to each specification section for additional requirements.
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1.14 COORDINATION DRAWINGS
A. Before submitting shop drawings, Contractor shall prepare coordination drawings to a
scale of 1/4"=1'-0" or larger, detailing major elements, components, and systems of
mechanical equipment and materials in relationship with other systems, installations,

and building components. Indicate locations where space is limited for installation and

access and where sequencing and coordination of installations are of importance to

the efficient flow of the Work, including (but not necessarily limited to) the following:

1. Indicate the proposed locations of communications conduits/sleeves, cable trays,
equipment, cabinet and other materials. Include the following:

a. Wall and type locations.

b. Clearances from other building structures and MEP equipment.

c. Clearances for servicing and maintaining equipment and cabling, and space

for equipment disassembly required for periodic maintenance.

Equipment connections and support details.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Structural floor, wall and roof opening sizes and details.

2. Indlcate scheduling, sequencing, movement, and positioning of large equipment
into the building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls,
and ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air
distribution devices, light fixtures, communication systems components, and other
ceiling-mounted items.

B. This Contractor shall be responsible for coordination of all items that will affect the
installation of the work of this Division. This coordination shall include but not be
limited to cable routing, equipment location, clearance, space requirements, sequence
of construction, building requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all
necessary coordination has been completed and that the systems, products and
equipment submitted can be installed in the building and will operate as specified and
intended, in full coordination with all other Contractors and Subcontractors.

Ferea

1.15 OPERATION AND MAINTENANCE MANUALS
A. Prepare maintenance manuals in accordance with Division 1 and in addition to the
requirements specified in Division 1, include the following information for equipment
items:

1. Description of function, normal operating characteristics and limitations,
performance curves, engineering data and tests, complete nomenclature and
commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping, shutdown,
and emergency instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
Servicing instructions and lubrication charts and schedules.

Prepare maintenance manuals in accordance with Special Project Conditions, in
addition to the requirements specified in Division 27, include the following
information for equipment items:

ok~

Basic Materials and Methods for Communications

Systems 27 0200 - 11



Dallas County Road & Bridge District 4 - New Construction - Phase 2

10.

11.

12.

Identifying names, name tags, designations and locations for all equipment.

Fault Current calculations and Coordination Study.

Reviewed shop drawing submittals with exceptions noted compliance letter.

Fabrication drawings.

Equipment and device bulletins and data sheets clearly highlighted to show

equipment installed on the project and including performance curves and data

as applicable, i.e., description of function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete
nomenclature and model numbers of replacement parts.

f.  Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping,
shutdown, and emergency instructions; and summer and winter operating
instructions.

g. Maintenance procedures for routine preventative maintenance and
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting
instructions, servicing instructions and lubrication charts and schedules.

h. Equipment name plate data.

i. Wiring diagrams.

j-  Exploded parts views and parts lists for all equipment and devices.

k

I

®PoO0TO

Color coding charts for all painted equipment and conduit.
Location and listing of all spare parts and special keys and tools furnished to
the Owner.
m. Furnish recommended lubrication schedule for all required lubrication points
with listing of type and approximate amount of lubricant required.
The Communications Contractor shall deliver the Installer's Extended Product
Warranty and Manufacturer's signed System Assurance Warranty of installed
cabling system to include all components that comprise the complete cabling

system.
a. Delivery shall be completed within two (2) weeks of the time of final punch list
review.

Product Certificates shall be signed by manufacturers of cables, connectors, and

terminal equipment certifying that products furnished comply with requirements.

Cable Testing Report Requirements

a. Submit certified test reports of Contractor-performed tests. Contractor shall
submit the required Test Reports in the format and media specified, upon
completion of testing the installed system.

The tests shall clearly demonstrate that the media and its components fully comply

with the requirements specified herein.

Three (3) sets of electronic and hardcopy versions of test reports shall be submitted

together and clearly identified with cable designations.

Cable inventory data shall be submitted for all fiber, copper, and coaxial cabling

and termination components. Include products furnished:

Manufacturer's name

Manufacturer's part numbers

Cable designations

Location and riser assignments

e. Product Data

The Contractor’s BICSI Registered Communications Distribution Designer (RCDD)

supervisor shall review, approve and stamp all documents prior to submitting. The

Contractor's RCDD shall warrant in writing that 100% of the installation meets the

requirements specified herein upon completion of all work.

Qo ow
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13. Supply Owner with training manuals with instructions on methods of adding or
removing cabling to/from firestopped sleeves and chases.

1.16 AS-BUILT DRAWINGS

A

B.

Prepare AS Documents in accordance with the requirements of Division 00 and Division
01, in addition to the requirements specified in Division 27.

The Contractor shall maintain a separate set of clearly and legibly marked AS-BUILT
Drawings on the job site to record all changes and modifications, including, but not
limited to the following: work details, alterations to meet site conditions, and changes
made by "Change Order" notices. These shall be available for review by the Owner,
Architect or Engineer during the entire construction stage.

The AS-BUILT Drawings shall be updated concurrently as construction progresses,
and in no case less frequently than a daily basis. They shall indicate accurate
dimensions for all buried or concealed work, precise locations of all concealed pipe or
duct, locations of all concealed valves, controls and devices and any deviations from
the work shown on the Construction Documents. All dimensions shall include at least
two dimensions to permanent structure points.

Engage the services of a Land Surveyor or Professional Engineer registered in the
state in which the project is located as specified herein to record the locations and
invert elevations of underground installations.

. Ifthe Contractor does not keep an accurate set of AS-BUILT Drawings, the pay request

may be altered or delayed at the request of the Architect. Delivery of AS-BUILT
Documents is a condition of final acceptance. Record Drawings shall be furnished in
addition to Shop Drawings.
The Contractor shall submit an electronic copy of the record documents in PDF format
and one (1) full size set of AS-BUILT Drawing prints to the Architect or Engineer for
review prior to scheduling the final inspection at the completion of the work. The
drawings shall have the name(s) and seal(s) of the Engineer(s) removed or blanked
out and shall be clearly marked and signed on each sheet as follows:
CERTIFIED RECORD DRAWINGS
DATE:
(NAME OF GENERAL CONTRACTOR)
BY:
(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:
(SIGNATURE)

1.17 CERTIFICATIONS AND TEST REPORTS

A

Submit a detailed schedule for completion and testing of each system indicating
scheduled dates for completion of system installation and outlining tests to be
performed and schedule date for each test. This detailed completion and test
schedule shall be submittal at least 90 days before the projected Project completion
date.

. Test result reporting forms shall be submitted for review no later than the date of the

detailed schedule submitted.

Submit 4 copies of all certifications and test reports to the Architect or Engineer for
review adequately in advance of completion of the Work to allow for remedial action
as required to correct deficiencies discovered in equipment and systems.
Certifications and test reports to be submitted shall include but not be limited to those
items outlined in Section of Division 27.
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1.18 OPERATOR TRAINING

A

C.

The Contractor shall furnish the services of factory trained specialists to instruct the
Owner's operating personnel. The Owner's operator training shall include 12 hours of
onsite training in three 4-hour shifts.

. Before proceeding with the instructions of Owner Personnel, prepare a typed outline

in triplicate, listing the subjects that will be covered in this instruction, and submit the
outline for review by the Owner. At the conclusion of the instruction period obtain the
signature of each person being instructed on each copy of the reviewed outline to
signify that he has a proper understanding of the operation and maintenance of the
systems and resubmit the signed outlines.

Refer to other Division 27 Sections for additional Operator Training requirements.

1.19 SITE VISITATION

A

B.

Visit the site of the proposed construction in order to fully understand the facilities,
difficulties and restrictions attending the execution of the work.

Before submitting a bid, it will be necessary for each Contractor whose work is involved
to visit the site and ascertain for himself the conditions to be met therein in installing
his work and make due provision for same in his bid. It will be assumed that this
Contractor in submitting his bid has visited the premises and that his bid covers all
work necessary to properly install the equipment shown. Failure on the part of the
Contractor to comply with this requirement shall not be considered justification for the
omission or faulty installation of any work covered by these Specifications and
Drawings.

Understand the existing utilities from which services will be supplied; verify locations
of utility services and determine requirements for connections.

Determine in advance that equipment and materials proposed for installation fit into
the confines indicated.

1.20 WARRANTY

A

The undertaking of the work described in this Division shall be considered equivalent

to the issuance, as part of this work, of a specific guarantee extending one year beyond

the date of completion of work and acceptance by Owner, against defects in materials

and workmanship. Materials, appliances and labor necessary to effect repairs and

replacement to maintain said work in good functioning order shall be provided as

required. Replacements necessitated by normal wear in use or by Owner's abuse are

not included under this guarantee.

All normal and extended warranties shall include parts, labor, miscellaneous materials,

travel time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts,

filters and any expenses related to service call required to diagnose warranty

problems.

Structured System Warranty

1. The Contractor shall be a certified Manufacturer's Value-Added Reseller (VAR)
and/or Authorized Installer and provide an end-to-end product warranty, adhere to
the industry standard engineering, installation and testing procedures and utilize
the authorized manufacturer components and distribution channels in provisioning
this project.

2. Contractor shall coordinate with manufacturers for warranty paperwork and
procedures prior to the start of the project.
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3. Contractor shall provide a minimum one (1) year warranty on installation and
workmanship PLUS an Extended Product Warranty and System Assurance
Warranty for this wiring system and shall commit to making available local support
for the product and system during the Warranty period.

a. The Extended Product Warranty shall apply to all passive structured cabling
system components and shall cover the replacement or repair of defective
products and labor for the replacement or repair of such defective products for
a minimum of one (1) year.

b. The System Assurance Warranty provides a complete system and product
warranty that will be extended to the end-user, ensuring the structured cabling
system will be free of defects in materials and workmanship, will meet or
exceed applicable performance requirements defined in the contract
documents, and support all current and future network applications for a
minimum of twenty (20) years.

4. System Certification: Upon successful completion of the installation and
subsequent inspection, the customer shall be provided with a numbered certificate,
from the manufacturer, registering the installation.

1.21 TRANSFER OF ELECTRONIC FILES

A

Project documents are not intended or represented to be suitable for reuse by
Architect/Owner or others on extensions of this project or on any other project. Any
such reuse or modification without written verification or adaptation by Engineer, as
appropriate for the specific purpose intended, will be at Architect/Owner’s risk and
without liability or legal exposure to Engineer or its consultants from all claims,
damages, losses and expense, including attorney’s fees arising out of or resulting
thereof.

Because data stored in electric media format can deteriorate or be modified
inadvertently, or otherwise without authorization of the data’s creator, the party
receiving the electronic files agrees that it will perform acceptance tests or procedures
within sixty (60) days of receipt, after which time the receiving party shall be deemed
to have accepted the data thus transferred to be acceptable. Any errors detected
within the sixty (60) day acceptance period will be corrected by the party delivering the
electronic files. Engineer is not responsible for maintaining documents stored in
electronic media format after acceptance by the Architect/Owner.

When transferring documents in electronic media format, Engineer makes no
representations as to the long term compatibility, usability or readability of documents
resulting from the use of software application packages, operating systems, or
computer hardware differing from those used by Engineer at the beginning of the
Project.

. Any reuse or modifications will be Contractor’s sole risk and without liability or legal

exposure to Architect, Engineer or any consultant.

. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of

Texas law for persons other than the Architect of record to revise the Architectural

drawings without the Architect’s written consent.

1. It is agreed that “MEP” hard copy or computer-generated documents will not be
issued to any other party except directly to the Architect/Owner. The contract
documents are contractually copyrighted and cannot be used for any other project
or purpose except as specifically indicated in AIA B-141 Standard Form of
Agreement Between Architect and Owner.
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1.22

1.23

1.24

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared and submitted by
Engineer via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the
drawings. Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the
preparation of the submittals and prepare one copy of AutoCAD/ Revit files on
electronic media or submit through file transfer protocols. The electronic media will
be prepared with all indicia of documents ownership removed. The electronic
media will be prepared in a “.rvt” or “.dwg” format to permit the end user to revise
the drawings.

PRE-INSTALLATION MEETINGS

A

Communications Contractor shall attend and/or arrange a scheduled pre-installation
conference prior to beginning any work of this section. This venue is to ask and clarify
questions in writing with consultant and/or project manager/Owner representative.

. Agenda
1. Safety
2. Work to be performed
3. Scheduling
4. Coordination
5. Other topics as necessary
Attendance
1. Communications project manager/supervisor shall attend meetings arranged by

General Contractor, Owner’s representatives, and other parties affected by work
of this document.

2. All individuals who will serve in an on-site supervisory capacity, including project
managers, site supervisors, and lead installers, shall be required to attend the pre-
installation conference. Individuals who do not attend the conference will not be
permitted to supervise the installation and testing of communications cables on the
project.

CONTRACT ADMINISTRATION

A

The Engineer may perform site visits and provide job field reports upon inspection of

Contractor's installation, materials, supporting hardware, coordination with other

trades and progress to schedule to the client.

Job Field Report outline:

1. General: The general installation progress in relation to scheduled work made by
the Contractor up to that date.

2. Deficiencies and/or Items of Note: Documents observations of the cable installation
that may require corrective action by the Contractor.

POST INSTALLATION MEETINGS

A

At the time of substantial completion, the contractor shall call and arrange for a post
installation meeting to present and review all submittal documents to include but not
be limited to As-Built Drawings, Test reports, Warranty paperwork, etc.

. Attendees shall include

1. Communications Contractor

2. Project Manager/Owner Representative
3. General Contractor

4. Communications Engineer.
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C.

D.

5. Other trades that the GC deems appropriate.

At this meeting the Communications Contractor shall present and explain all
documentation.

Any discrepancies or deviations noted by and agreed to by participants shall be
remedied by the Communications Contractor and resubmitted within one (1) week of
the meeting.

PART 2 - PRODUCTS

21

2.2

SUBSTITUTIONS

A

The names and manufacturers and model numbers have been used in the Contract
documents to establish types of equipment and standards of quality. Where more than
one manufacturer is named for a specific item of equipment, only one of the specified
manufacturers will be considered for approval. Where only one manufacturer is
mentioned with the phrase "or approved equal”, Contractor may submit an alternate
manufacturer for consideration, provided the following conditions are met:

1. Submit alternate equipment with complete descriptive data in shop drawing form.
Provide sample equipment upon request for review by Architect. Samples will be
returned if requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction
and performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior
to bid date for approval.

. Where only one manufacturer is mentioned without the phrase "or approved equal".

No substitution is allowed. If the product specified is discontinued, Contractor shall
submit an alternate product of equal or better performance at no additional cost for
review and approval.

The Architect and Engineer shall be the sole judge of quality and equivalence of
equipment, materials and methods.

GENERAL REQUIREMENTS

A

B.

All materials and products used on this project shall be listed by Underwriters'

Laboratories.

Equipment and materials shall be standard products of a manufacturer regularly

engaged in the manufacture of telecommunications cabling products and shall be the

manufacturer’s latest standard design in satisfactory use for at least one year prior to

bid opening.

All material and equipment, as provided, should be the standard Commercial-Off-The-

Shelf (COTS) products of a manufacturer engaged in the manufacturing of such

products.

1. All shall be typical commercial designs that comply with the requirements specified.

2. All material and equipment shall be readily available through manufacturers and/or
distributors.

Installer is to comply in every way with the requirements of local laws, ordinances, and

rules, the National Board of Fire Underwriters, and the National Electrical Code.

In the event of any conflicts between documents referenced herein and the contents

of this specification, the Installer is to notify in writing to the Architect/Engineer of any

such occurrences before the purchasing of any equipment, materials and/or

installation by the Installer. The Architect/Engineer will notify the Installer of any actions

required to resolve these conflicts.
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F. No change in the plans or in the specifications is to be made without written instruction
to do so from the Owner or Architect/Engineer.

G. Materials are to be installed in accordance with manufacturers' recommendations and
best industry practices.

H. The Installer is to promptly correct all discrepancies and/or defects for which the

Installer is responsible.

1. The Installer is to maintain a set of working specifications and drawings on site at
all times and to make this set available for inspection during site visits.

All materials are to be new and of the highest quality.

J. All products installed in the above ceiling space are to meet or exceed the Underwriters
Laboratories (UL) fire rated cable insulation requirements and are to be Plenum rated.

K. The Installer is to seal ALL penetrations, conduits, sleeves, cable trays, etc., where
cabling has been installed through rated walls/floors with Wiremold Flamestopper
intumescent fire-stop system (or approved equivalent) where they pass through rated
walls. The Installer is responsible for returning any and all penetrations through rated
walls or floors made for communications cable to their pre-penetration rating.

L. All material used to dress cable bundles shall be applied loosely to allow the dressing
material to slide around the bundle. Tension of dressing materials shall not deform the
cable sheath. Dressing materials should be limited to the telecommunications rooms
only. Cabling shall be placed unbundled in cable tray and/or j hooks in the above
ceiling spaces. No bundling materials are to be used above ceiling. All hooks installed
shall include the corresponding clip provided by the hook manufacturer. Plastic cable
ties will not be permitted.

M. Any discrepancy in the contract documents is to be remedied by the Installer providing
and installing the newer, greater quality or quantity of the item or items in question.

N. Horizontal cabling is to have minimum ten (10) feet of service loop coiled and stored
above the ladder rack in the telecommunication room.

O. Horizontal cabling is to have no less than twelve (12) and no more than eighteen (18)

inches of maintenance loop coiled and stored as close to the entrance to the

workstation outlet as possible.

Horizontal cabling is to have no less than six (6) and no more than twelve (12) inches

of maintenance loop coiled and stored inside the back box at the workstation outlet.

Horizontal cable lengths for individual links shall not exceed 90 m (295 ft) from the point

of termination at the connector to the point of termination at the patch panel.

A pull cord (nylon; 1/8" minimum) shall be co-installed with all cables installed in any

conduit.

Provide nylon bushings for all conduit openings.

All horizontal cables not in a cable tray or conduit shall be supported at a maximum of

48-t0-60-inch intervals. Cable support system is to be independent of support for other

trades. At no point shall cable(s) make contact with acoustic ceiling supports, grids,
panels, electrical conduits, water pipes or HVAC ductwork or supports.

U. Any cable damaged or exceeding recommended installation parameters during

installation shall be replaced by the installer prior to final acceptance at no cost to the

Owner.

Pair untwist at the termination shall not exceed 3.18mm.

Bend radius of the cable in the termination area shall not be less than 4 times the

outside diameter of the cable.

X. The cable jacket shall be maintained to within 25mm (one inch) of the termination point.

U

H» X O
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23

24

25

2.6

2.7

2.8

ACCESS DOORS

A. Wherever access is required in walls or ceilings to concealed junction boxes, pull
boxes, equipment, etc., installed under this Division, furnish a hinged access door and
frame with flush latch handle to another Division for installation. Doors shall be as
follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces: Milcor Style DW.
4. Install panels only in locations approved by the Architect.

FIRE STOPPING
A. Contractor shall restore the fire rating of penetrations to rated walls, ceiling, flooring
after cable pulling. Fire stopping products shall be as follows:

1. Hilti
2. SpecSeal
3. 3M

4. Owner approved alternate

IDENTIFICATION (LABELING) SYSTEM
A. Contractor shall label al communications system components installed. Labeling
products shall be as follows:
1. Brady (LAT-19-361-4)
2. Dymo
3. Hellerman-Tyton
4. Owner approved alternate

ESCUTCHEONS

A. Provide heavy chrome or nickel-plated plates, of approved pattern, on conduit passing
through walls, floors and ceilings in finished areas. Where conduit passes through a
sleeve, no point of the conduit shall touch the building construction. Caulk around such
conduit with sufficient layers of two hour rated firesafing by Thermafiber 4.0 P.C.F.
density, U.S.G. fire test 4/11/78 and seal off openings between conduit and sleeves
with non-hardening mastic prior to application of escutcheon plate. Escutcheons shall
be Gravler Sure-Lock or approved equal.

SPACE LIMITATIONS

A. Equipment shall be chosen, which shall properly fit into the physical space provided
and shown on the drawings, allowing ample room for access, servicing, removal and
replacement of parts, etc. Adequate space shall be allowed for clearances in
accordance with Code requirements. Physical dimensions and arrangement of
equipment shall be subject to the approval of the Architect.

PAINTING

A. All factory assembled equipment shall be delivered with a hard surface factory applied
finish such as baked-on machinery enamel which will not require additional field
painting. The finish shall consist of not less than 2 coats of medium gray color paint
USA No. 61 Munsell Notation 8-3G, 6. 10/0.54 enamel. This Contractor shall protect
this finish from damage due to construction operations until acceptance of the building.
He shall be responsible for satisfactorily restoring any such finishes or replacing
equipment that becomes stained or damaged.
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PART 3 - EXECUTION

3.1

3.2

PREPARATION
A. Field Measurements
1. Verify dimensions in areas of installation by field measurements before fabrication
and indicate measurements on shop drawings. Coordinate fabrication schedule
with construction progress to avoid delaying the work.
B. Established Dimensions
1. Where field measurements cannot be made without delaying the work, coordinate
with the General Contractor to establish dimensions.
2. When approved in writing, proceed with fabricating units without field
measurements.
3. Coordinate supports, adjacent construction, and fixture locations to ensure actual
dimensions correspond to established dimensions.
C. Pre-installation inspection
1. The Contractor shall visually inspect all cables, cable reels, and shipping cartons
to detect possible cable damage incurred during shipping and transport.
2. Visibly damaged goods are not acceptable and shall be replaced by the contractor
at no additional cost to the Owner.

DEMOLITION AND REMODELING

A. Where only portions of the existing Communications system are to be modified as part
of the renovation and addition project, devices related to or part of this system outside
of the renovation area shall be kept in operations.

B. The Drawings do not show all demolition work required. The Contractor shall make
himself familiar with the required scope of work to accomplish the work required by
these documents. All demolition work implied or required shall be included in the
scope of this contract.

C. Utility service outages required by the new installation will be permitted but only at a
time approved by the Owner. The Contractor shall allow the Owner two (2) weeks to
schedule required outages. The time allowed for outages will not be during normal
working hours unless otherwise approved by the Owner. All costs of outages, including
overtime charges, shall be included in the contract amount.

D. The contractor shall perform a preconstruction walkthrough of the site to observe and
test the existing systems for operation. The owner assumes that the system is 100%
operational and functioning prior to the commencement of construction. If any portion
of the system observed or tested to be non-functional or inoperable at the
commencement of the project will be noted by the contractor. A written report will be
generated by the contractor noting their findings and submitted to the project team for
review and handling. The owner will determine if the items found to be non-functional
are to be repaired by contractor or repaired by the owner. If this repair of the equipment
found to be non-functional is to be added to the contractor’s scope of work the contract
amount for the Work shall be adjusted accordingly.

E. Work Sequence and Timing. The Owner will cooperate with the Contractor; however,
the following provisions must be observed:

1. During the construction of this project, normal facility activities will continue in
existing buildings until new buildings or renovated areas are completed. Plumbing,
fire protection, lighting, electrical, communications, heating, air conditioning, and
ventilation systems shall be maintained in service within the occupied spaces of
the existing building.
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2. A meeting will be held at the project site, prior to any construction, between the
Owner's Representative, the General Contractor, the Subcontractors and Sub-
subcontractors, and the Engineer to discuss Contractor's employee parking space,
access, storage of equipment or materials, and use of the Owner's facilities or
utilities. The Owner's decisions regarding such matters shall be final.

F. In the preparation of these documents every effort has been made to show the
approximate locations of, and connections to the existing Local Area Network (LAN)
and Wide Area Network (WAN) infrastructure and workstation outlets. However, this
Contractor shall be responsible for verifying all of the above information. This
Contractor shall visit the existing site to inspect the facilities and related areas. This
Contractor shall inspect and verify all details and requirements of all the Contract
Documents, prior to the submission of a proposal. All discrepancies between the
Contract Documents and actual job-site conditions shall be resolved by the contractor,
who shall produce drawings which shall be submitted to the Architect/Engineer for
review. All labor and materials required to perform the work described shall be a part
of this Contract.

G. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected
and tested on site to certify its working condition. A written report on the condition of
all equipment to remain, including a copy of the test results and recommended
remedial actions and costs, shall be made by this Contractor to the Architect/Engineer
for review.

H. All equipment and/or systems noted on the Drawings "To Be Removed" should be
removed including, associated pipe and duct, pipe and duct hangers and/or line
supports. Where duct or pipe is to be capped for future or end of line use, it shall be
properly tagged with its function or service appropriately identified. Where existing
equipment is to be removed or relocated and has an electric motor or connection, the
Electrical Contractor shall disconnect motor or connection, remove wiring to a safe
point and this Contractor shall remove or relocate motor or connection along with the
equipment.

I.  During construction and remodeling, portions of the Project shall remain in service.
Construction equipment, material, tools, extension cords, etc., shall be arranged to
present minimum hazard or interruption to the occupants of the building. None of the
construction work shall interfere with the proper operation of the existing facility or be
so conducted as to cause harm or danger to persons on the premises. All fire exits,
stairs or corridors required for proper access, circulation or exit shall remain clear of
equipment, materials or debris. The General Contractor shall maintain barricades,
other separations in corridors and other spaces where work is conducted.

J. Certain work during the demolition and construction phases may require overtime or
nighttime shifts or temporary evacuation of the occupants. Coordinate and schedule
all proposed down time with the Owner at least seventy-two (72) hours in advance in
writing.

K. Any salvageable equipment as determined by the Owner, shall be delivered to the
Owner, and placed in storage at the location of his choice. All other debris shall be
removed from the site immediately.

L. Equipment, piping or other potential hazards to the occupants of the building shall not
be left overnight outside of the designated working or construction area.

M. Make every effort to minimize damage to the existing building and the Owner's property.

Repair, patch or replace as required any damage which occurs as a result of work at
the site. Care shall be taken to minimize interference with the Owner's activities during
construction and to keep construction disrupted areas to a minimum. Coordinate with
the Owner and other trades in scheduling and performance of the work.
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N. When applicable, include in the contract price all rerouting of existing backbone cabling,
etc., and the reconnecting of the existing equipment as necessitated by field conditions
to allow the installation of the new systems regardless of whether such rerouting,
reconnecting or relocating is shown on the drawings. Furnish all temporary pipe, duct,
controls, etc., as required to maintain heating, cooling, and ventilation services for the
existing telecommunications rooms in areas scheduled to remain operational with a
minimum of interruption.

O. All existing cabling, equipment, controls and appurtenances not included in the remodel
or alteration areas are to remain in place.

P. Cabling and equipment s serving technology and communications, etc., which is to
remain but which is served by pipe, duct, equipment and controls that are disturbed by
the remodeling work, shall be reconnected in such a manner as to leave this
equipment in proper operating condition.

Q. ltis the intention of this Section of the Specifications to outline minimum requirements
to furnish the Owner with a turnkey and operating system in cooperation with other
trades with a minimum of disruption or downtime.

Refer to Architectural Demolition and/or Alteration plans for actual location of walls,
ceilings, etc., being removed and/or remodeled.

Field verify measurements, and cabling arrangements are as shown on Drawings.
Verify that scheduled cabling and equipment serving only those abandoned devices
to be demolished and removed in its entirety.

Demolition Drawings are based on casual field observation and existing Record
Documents. Report discrepancies to Architect and Engineer before disturbing existing
installation.

Beginning of demolition means that the contractor accepts existing conditions.

. Demolish and extend existing communications work under provisions of Division 02
and this Section.

Remove, relocate, and extend existing systems to accommodate new construction.
Remove abandoned cabling to source of origination point. Remove racks and other
equipment as scheduled on the drawings.

Remove exposed / abandoned cabling systems, including abandoned systems above
accessible ceiling finishes. Cut systems flush with walls and floors, and patch surfaces.

AA.Repair adjacent construction and finishes damaged during demolition and extension
work.

BB.Maintain access to existing systems which remain active. Modify installation or provide
access doors as appropriate.

CC. Extend existing systems using materials and methods compatible with existing
systems, or as specified.

DD. Clean and repair existing materials and equipment which remain or are to be reused.
The Contractor shall modify, remove, and/or relocate all materials and items so
indicated on the Drawings or required by the installation of new facilities. All removals
and/or dismantling shall be conducted in a manner as to produce maximum salvage.
Salvage materials shall remain the property of the Owner and shall be delivered to
such destination as directed by the Owner. Materials and/or items scheduled for
relocation and which are damaged during dismantling or reassembly operations shall
be repaired and restored to good operating condition. The Contractor may, at his
discretion and upon the approval of the Owner, substitute new materials and/or items
of like design and quality in lieu of materials and/or items to be relocated.
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3.3

EE.AIll items which are to be relocated shall be carefully removed in reverse to original

assembly or placement and protected until relocated. The contractor shall clean and
repair and provide all new materials, fittings, and appurtenances required to complete
the relocations and to restore to good operative order. All relocations shall be
performed by workmen skilled in the work and in accordance with standard practice of
the trades involved.

FF.When items scheduled for relocation are found to be in damaged condition before work

GG.

HH.

JJ.

has been started on dismantling, the Contractor shall call the attention of the Owner
to such items and receive further instructions before removal. ltems damaged in
repositioning operations are the Contractor's responsibility and shall be repaired or
replaced by the Contractor as approved by the Owner, at no additional cost to the
Owner.

Service lines and wiring to items to be removed, salvaged, or relocated shall be
removed to points indicated on the Drawings, specified, or acceptable to the Owner.
Service lines and wiring not scheduled for reuse shall be removed to the points at
which reuse is to be continued, or service is to remain. Such services shall be sealed,
capped, or otherwise tied off or disconnected in a safe manner acceptable to the
Owner. All disconnections or connections into the existing facilities shall be made in
such a manner as to result in minimum interruption of services to adjacent occupied
areas. Services to existing areas or facilities which must remain in operation during the
construction period shall not be interrupted without prior specific approval of the Owner
as hereinbefore specified.

The Contractor shall be responsible for loss or damage to the existing facilities
caused by him and his workmen and shall be responsible for repairing such loss or
damage. The Contractor shall send proper notices, make necessary arrangements,
and perform other services required for the care, protection and in-service
maintenance of all electrical services for the new and existing facilities. The Contractor
shall erect temporary barricades, with necessary safety devices, as required to protect
personnel from injury, removing all such temporary protection upon completion of the
work.

Where existing construction is removed to provide working and extension access to
existing utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring,
light fixtures, air conditioning ductwork and equipment, etc., to provide this access and
shall reinstall same upon completion of work in the areas affected.

Where partitions, walls, floors, or ceilings of existing construction are being removed,
all contractors shall remove and reinstall in locations approved by the Architect all
devices required for the operation of the various systems installed in the existing
construction.

INSTALLATION

A

B.

C.

General

1. Contractor shall install work in accordance with specifications, drawings,
manufacturer’s instructions and approved submittal data.

Allowable cable bend radius and pull tension:

1. In general, communications cable cannot tolerate sharp bends or excessive pull
tension during installation.

2. Refer to cable manufacturer's bend radius recommendations for the maximum
allowable limits.

3. After installation, exposed cable and other surfaces must be cleaned free of
lubricant residue. Use only lubricants specifically designed for cable installation.

Pull Strings

Basic Materials and Methods for Communications
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1. Provide pull strings in all new conduits, including all conduits with cable installed
(trailer strings) as part of this contract.

Data and video cables can be pulled in tandem with pull strings.

The pull strings must move freely to prevent cable jacket/cable damage during
pulls.

wn

3.4 EXCAVATING AND BACKFILLING

A. Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of
maximum standard density). Where trenching or excavation is required in improved
areas, the backfill shall be compacted to a condition equal to that of adjacent
undisturbed earth and the surface of the area restored to the condition existing prior
to trenching or excavating operations. Provide a minimum of 3” of sand underneath
all conduits. The plans indicate information pertaining to surface and sub-surface
obstructions; however, this information is not guaranteed. Should obstructions be
encountered whether or not shown, the Contractor shall alter routing of new work,
reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing
surfaces and structures in a satisfactory and serviceable condition. All work shall
comply with OSHA Standards.

3.5 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.
Installation shall be consistent in completeness whether concealed or exposed. Each
item of Communications work shall be concealed in walls, chases, under floors and
above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.6 SLEEVES, CUTTING AND PATCHING

A. This section shall be responsible for placing sleeves for all conduit passing through
walls, partitions, sound walls, beams, floors, roof, etc. Sleeves through below-grade
walls shall use water-tight fitting manufactured by O-Z/Gedney.

B. All cutting and patching will be done under another Division, but this Section will be
responsible for timely performance of this work and layout of holes and setting sleeves.

C. Allunused sleeves shall be sealed with 2-hour UL approved fire sealant manufactured
by “3M” or approved equal.

3.7 LABELING

A. All communications system field devices, faceplates, cables, termination devices,
equipment enclosures (racks, cabinets, wall mounted boxes, etc.) shall be clearly
labelled with printed labels showing the device/cable ID, type, and the origination and
destination location for cables.

B. Alllabelling shall conform to Owner's labelling standard and industry standards. Submit
labelling scheme as part of the shop drawing for review and approval before work
starts.

C. Cable labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine
printed with alphanumeric cable designations.

D. Flat-surface labels: Self-adhesive vinyl or vinyl-cloth labels, machine printed with
alphanumeric cable designations.

E. Provide transparent plastic label holders, and 4-pair marked colored labels.
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F. In accordance with ANSI/TIA-606-B "Administration Standard for Commercial
Telecommunications Infrastructure":
1. Install colored labels according to the type of field as per color code designations.
2. Use “designation strip color-code guidelines for voice, data, cross-connect, riser,
and backbone fields”.
G. Pathway Labels and Labeling System
1. Labeling system shall consist of a hand-held portable printer
2. Conduits: General-purpose label designed for powdered coated surfaces with an
ultra-aggressive adhesive. Label size shall be appropriate for the conduit size. Font
size shall be legible from the finished floor.
3. Inner duct: Polyethylene general-purpose tagging material attached using tie wraps.
4. Junction boxes: General-purpose label designed for powdered coated surfaces
with an ultra-aggressive adhesive, trade name. Font size shall be easily visible
from the finished floor.
5. All labels shall be permanent, i.e. will not fade, peel, or deteriorate due to
environment or time.
6. Identification

a. All conduits, junction boxes, gutters, and pull boxes shall have machine-
generated labels easily visible from the finished floor.

b. Conduits shall be labeled with the word “communications” and the conduit’s
origination room number and destination room number.

c. The Contractor shall label conduit at each wall and floor penetration and at each
conduit termination, such as outlet boxes, pull boxes, and junction boxes, or as
otherwise specified in other sections.

d. Junction boxes, gutters and pull boxes shall be labeled with identification name
or number as determined by contractor and submitted for approval.

e. The Contractor shall label conduit sleeves at each wall and floor penetration.

3.8 FIRESTOPPING

A. Provide approved fire-resistant materials to restore originally designed fire-ratings to
all wall, floor, and ceiling penetrations used in the distribution and installation for
communications cabling system.

B. Install and seal penetrations (conduit, sleeves, slots, chases) in fire-rated barriers
created for communications infrastructure to prevent the passage of smoke, fire, toxic
gas, or water through the penetrations.

C. The firestopping material shall maintain/establish the fire-rated integrity of the
wall/barrier that has been penetrated.

D. All through penetrations in a fire rated surface require a sleeve, regardless of
penetration diameter or penetrating cable count.

E. Using a “ring and string” method of installing cabling for membrane penetrations in a

wall cavity is acceptable, provided the solution was accepted by the Owner in writing.

Code-compliant firestopping rules still apply.

Coordinate firestopping procedures and materials with General Contractor.

Sharing the pathway of other trades/utilities through compliant and non-compliant

penetrations does not remove the requirement to maintain code-compliant

firestopping.

H. Provide and install removable, intumescent mechanical systems in floor chases for all
openings greater than 0’-4”.

I.  Provide and install removable, intumescent, firestop bricks for all openings greater than
0’-4” where there are penetrations through walls.

@m
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3.9

rx

Bricks shall be listed for insertion in fire-rated openings and require restraining materials

or apparatus as needed per manufacturers’ specifications.

Provide manufacturer recommended material for rated protection for any given barrier.

Laminate and permanently affix adjacent to pathways/chases the following information:

1. Manufacturer of firestop system.

2. Date of installation/repair.

3. Part and model numbers of system and all components.

4. Name and phone numbers of local distributor and manufacturer’s corporate
headquarters.

. Solutions and shop drawings/submittals for firestop materials and systems shall be

presented to the General Contractor for written approval of materials/systems prior to
purchase and installation.

. Materials shall be installed per manufacturer instructions, be UL-listed for intended use,

and meet NEC and local codes for fire stopping measures.

The material chosen shall be distinctively colored to be clearly distinguishable from
other materials, adhere to itself, and maintain the characteristics for which it is
designed to allow for the removal and/or addition of communication cables without the
necessity of drilling holes in the material.

Develop training manuals with instructions on methods of adding or removing cabling
to/from firestopped sleeves and chases.

Within the normal environment, the installed systems shall not generate nor be
susceptible to any harmful electromagnetic emission, radiation, or induction that
degrades, or obstructs any equipment.

Expansion Capability: Unless otherwise indicated, provide spare conductor pairs in
cables, positions in patch panels, cross connects, and terminal strips, and space in
cable pathways and backboard layouts to accommodate 20% future increase in
structure cable system capacity.

In the event of a breach of the representations and warranties contained herein, the
Contractor, at their own expense, shall take all measures necessary to make the
cabling system work and comply with the applicable manufacturer written technical
recommendations and standards.

TESTING CABLING SYSTEM

A

B.

Upon completion of the installation of the communications infrastructure systems,

including all pathways and grounding, the Contractor shall test the system.

1. Cables and termination modules shall be affixed, mounted or installed to the
designed/specified permanent location prior to testing.

2. Any removal and reinstallation of any component in a circuit, including faceplates,
shall require retesting of that circuit and any other disturbed or affected circuits.

3. Approved instruments, apparatus, services, and qualified personnel shall be
utilized.

4. The Contractor must verify that the requirements of the specifications are fully met
through testing with an approved tester (rated for testing parameters listed
elsewhere), and documentation as specified below.

5. This includes confirmation of requirements by demonstration, testing and
inspection. Demonstration shall be provided at final walk-through in soft copy and
printed test data.

Non-Compliant Cabling

1. Testing that shows some or all pairs of a cable do not comply with specifications,
without written approval by the Owner, shall be replaced at Contractor's expense
(including respective connectors).

Basic Materials and Methods for Communications
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2. With the Owner’s written approval, the over-length cable(s) shall be excluded from
requirements to pass standardized tests and shall be explicitly identified.
a. Testing is still required for non-compliant cabling.
b. The tests shall be for wire-mapping, opens, cable-pair shorts, and shorts-to-
ground.
c. The test results must be within acceptable tolerances and shall be submitted
with the Owner’s acceptance document.
C. Failed Tests

1. If tests fail, Contractor shall correct as required to produce a legitimate passing
test.

2. Manipulation of tester parameters on a failing test in order to achieve a passing
test is unacceptable.

3. If the Contractor is found to have manipulated or falsified any failing test result to
show a “PASS” for any reason (without written notice and prior approval of the
Owner), the Contractor shall be required to employ a Third-Party Testing Agent
selected by the Owner to retest the complete cable plant and shall be required to
pay all costs associated with this retesting.

D. Owner reserves the right to be present during any or all testing.

3.10 WALL MOUNTED EQUIPMENT

A. Install all wall mounted equipment in accordance with the National Electrical Code,
industry standards and as shown on the drawings.

B. Unless noted otherwise, all wall mounted equipment that need to be accessed for
operation or maintenance shall be mounted at a working height not requiring a ladder
when wall space is available. Installation of these devices at greater elevations shall
be approved by the Engineer. Contractor shall provide a coordination sketch of each
mechanical/electrical room noting locations and mounting heights of all electrical
devices (note bottom and top elevations) shown to be installed. Sketches shall be
provided to the Engineer for review and the general contractor for coordination with
other trades working in these rooms.

3.11 CLEANING
A. The Contractor will clean all surfaces of equipment and devices prior to final acceptance
by Owner.

3.12 CORROSIVE AREAS
A. In areas of a corrosive nature, which include but are not limited to the following: pool
equipment rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4X
stainless steel or fiberglass reinforced enclosures for contactors, panel boards,
controllers, starters, disconnects and materials used as supporting means (i.e.
plastibond, unistrut, pipe, fittings). The use of spray on coating may be acceptable in

some applications.

3.13 TESTS AND INSPECTIONS
A. Tests and inspection requirements shall be coordinated with Division |I.
B. Date for final acceptance test shall be sufficiently in advance of completion date of
contract to permit alterations or adjustments necessary to achieve proper functioning
of equipment prior to contract completion date.
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C. Conduct re-tests as directed by Architect on portions of work or equipment altered or
adjusted as determined to be necessary by final acceptance test. No resultant delay
or consumption of time as a result of such necessary re-test beyond contract
completion date shall relieve Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and
separately, as may be required to determine satisfactory operation. Demonstrate
equipment to operate in accordance with requirements of these specifications.
Perform tests in the presence of Architect. Furnish instruments and personnel
required for tests.

E. Final Inspection:

1. Atthe time designated by the Architect, the entire system shall be inspected by the
Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. All devices, equipment, equipment cabinets and enclosures shall be cleaned and
in operating condition.

3. Certificates and documents required hereinbefore shall be in order and presented
to the Architect prior to inspection.

4. Panel covers, junction box covers, etc., shall be removed for visual inspection of
the wire, bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or
corrected to comply with these specifications and the drawings shall be
accomplished without delay.

3.14 ACCEPTANCE

A. Once all work has been completed, test documentation has been submitted, and Owner
is satisfied that all work is in accordance with contract documents, the Owner shall
notify Contractor in writing of formal acceptance of the system.

B. Contractor must warrant in writing that 100% of the installation meets the requirements
specified herein (Standards Compliance & Test Requirements).

C. Acceptance shall be subject to completion of all work, successful post-installation
testing which yields 100% PASS rating, and receipt of full documentation soft and hard
copies as described herein.

END OF SECTION
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SECTION 27 05 26
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A

This section includes grounding and bonding products, design requirements and
installation for communications systems.

1.2 GENERAL

A

B.

Grounding and Bonding for Communications

Systems

The publications referenced in Section 27 02 00 form a part of this specification. The
publications are referred to in the text by basic designation only.

Specific reference in specifications to codes, rules, regulations, standards,
manufacturer’s instructions, or requirements of regulatory agencies shall mean the
latest printed edition of each in effect at the date of contract unless the document is
shown dated.

Conflicts

1. Refer to Section 27 02 00.

Codes and Standards

1. Refer to Section 27 02 00.

SYSTEM REQUIREMENTS

1. General
a. Grounding shall be installed in accordance with the latest published edition of
TIA-607.

b. Install one (1) Primary Bonding Busbar (PBB) in the MDF and one (1)
Secondary Bonding Busbar (SBB) in each IDF.

c. Install a Telecommunications Bonding Backbone (TBB) no smaller than #3/0
AWG stranded green insulated copper conductor in a star topology between
the PBB and each SBB in each building. When IDFs are stacked, a single TBB
can be daisy chained between SBBs back to the PBB.

d. Install an Equipment Bonding Conductor (EBC), #6 AWG green insulated
conductor from the PBB or SBB as applicable to each cable runway system,
equipment rack, cabinet, lightning protector or multi pair cable with a metallic
element.

1) Install no smaller than #4/0 AWG stranded green insulated copper
conductor from the PBB to the main building electrical service ground in
each building.

2) In a metal frame (structural steel) building, where the steel framework is
readily accessible within or external to the room; each SBB and PBB shall
be bonded to the vertical steel metal frame using a minimum #6 AWG
conductor. The connection to building steel does not eliminate the
requirement for the TBB or TBC to the service ground.

e. Install a Backbone Bonding Conductor (BBC), a stranded copper green-
insulated conductor sized as equal to the gauge of the TBB, to interconnect
multiple TBBs on the top floor and every 3rd floor when required by the latest
published edition of TIA-607.

f.  When exceeding 13 feet in length, the conductors shall be sized at 2kcmil per
linear foot of conductor length no smaller than #2 AWG.

g. All conductor wire, busbars and conduit shall be UL listed.
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h. The communications ground system shall be independent from all power
grounding except for the connection to the building’s electrical service main
grounding electrode system.

i. Power grounding and/or bonding shall not be allowed to interfere or provide
any back feed or be a conductor to the separate communications ground
system source or to any communications bonded materials or equipment.

2. Primary Bonding Busbar (PBB) and Telecommunication Bonding Conductor (TBC)

a. The main ground source feed for the Primary Bonding Busbar (PBB) in the MC
(MDF) shall be an independent feed from the building’s electrical service main
grounding electrode system, known as the Telecommunication Bonding
Conductor (TBC).

b. The TBC shall be a stranded copper ground wire from the building ground
system to the PBB in the MC (MDF) sized at #4/0 AWG unless otherwise sized
by the Electrical Engineer of Record.

c. The TBC connections shall be low emission exothermic welds at the connecting
ends.

3. Telecommunication Bonding Backbone (TBB) and Secondary Bonding Busbar

(SBB)

a. The Telecommunication Bonding Backbone (TBB) originates at the PBB and
shall be extended from the PBB within the MC (MDF) throughout the building
along the same route as the telecommunications backbone pathways, to the
SBBs in each TR (IDF).

b. Size the TBB according to the following table:

TBB Length in Linear meters (feet) TBB Size AWG

Less than 4 (13) 6
4-6 (14-20) 4
6-8 (21-26) 3
8-10 (27-33) 2
10-13 (34-41) 1

13-16 (42-52) 1/0

16-20 (53-66) 2/0

Greater than 20 (66) 3/0

4. Backbone Bonding Conductor (BBC)

a. Whenever two or more TBBs are used in a multistory building, the TBBs shall
be bonded together with a BBC (by low-emission exothermic welds) at the top
floor and at a minimum of every third floor in between with a copper conductor
equal to the wire gauge of the TBB.

b. The BBC must be at least the same size as the largest TBB it is connected to.

5. TEBC and RBC

a. All cabinets and racks shall be connected by the Telecommunications
Equipment Bonding Conductor (TEBC). The TEBC is a stranded copper #4
AWG conductor from the PBB/SBB extending along each row of racks within
the room. Bond each rack with a Rack Bonding Conductor (RBC). The RBC is
a stranded copper #6 AWG conductor connected to the vertical rack bonding
terminal. All connections shall be irreversible crimp connections. Route
conductor so as to minimize the quantity of sweeping bends.

6. Rack Bonding Busbar (RBB)
a. A bonding busbar within a cabinet, frame, or equipment rack.
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F. SUBMITTALS

Refer to Section 27 02 00.

2. Shop Drawings

a. Provide scaled drawings (floor plans not less than 1/16” = 1’-0”) indicating the

1.

C.

location and size, dimensions, type of connection (e.g., compression,
exothermic weld) of each bonding busbar (e.g., PBB, SBB), conductor (e.g.,
TBC, TBB, TBB), connections (e.g., lugs), and splice points.

Provide scaled plan and elevation drawings of telecommunications rooms (not
less than 1/4” = 1°-0”) indicating locations of busbars (e.g., PBB, SBB, UBC,
RBB).

Bonding and Grounding shall have its own separate drawing(s).

3. Record Drawings

a.

Provide scaled drawings (floor plans not less than 1/16” = 1’-0”) indicating actual
location and size/length of PBB, SBBs, TBC, BBC and TBB conductors and all
splice points.

Provide scaled plan and elevation drawings of telecommunications rooms (not
less than 1/4” = 1°-0”) indicating actual locations of PBB and SBBs.

1) Bonding and Grounding shall have its own separate drawing(s).

Provide a letter from the contractor Project RCDD stating that the grounding
system has been installed in accordance with the project documents and the
referenced codes, standards, and guidelines. This letter is to also specifically
acknowledge that the telecommunications grounding system has been fully
tested according to these specifications. The required contents of this letter
may be incorporated into the letter required from the Project RCDD in Section
27 02 00.

G. QUALITY ASSURANCE

Refer to Section 27 02 00.

H. DELIVERY, STORAGE, AND HANDLING

Refer to Section 27 02 00.

2. The Contractor shall ship on manufacturer's standard reel sizes of one continuous
length. Where cut lengths are specified, mark reel quantity accordingly.

1.

1.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS
A. Subject to compliance with requirements, manufacturers that may be incorporated in
the work, include:
Cable Manufacturers
Houston Wire and Cable Company

B.

C.

Grounding and Bonding for Communications

Systems

1.

2
3
4.
5.
6
E
1

Okonite Company
General Cable

Pirelli Cable Corporation

Triangle Wire and Cable

Owner Approved Alternate

lectrical Service Entrance Bonding Conductor and Connector Manufacturers
Copperweld

2. Thomas & Betts

3. Blackburn

4. Owner Approved Alternate

D. Exothermic Connector Manufacturers
1.

Erico Products (Cadweld)
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2. Continental Industries (thermOweld)
3. Harger
4. Owner Approved Alternate
E. Crimp Connector Manufacturers
1. Chatsworth
2. Panduit
3. Owner Approved Alternate
F. Telecommunication Grounding Busbars
1. Chatsworth
2. Panduit
3. Owner Approved Alternate
G. Bonding Straps
1. Chatsworth

2. Panduit
3. Harger
4. Brundy

5. Owner Approved Alternate
H. C-Type Compression Taps

1. Brundy
2. Harger
3. Panduit

4. Owner Approved Alternate
I.  Antioxidant Joint Compound
1. Chatsworth

2. Panduit

3. Owner Approved Alternate
J. Labeling

1. Panduit

2. Chatsworth
K. Firestopping
1. Refer to Section 27 02 00.

2.2 MATERIALS
A. Communications Grounding Conductors: Copper American Wire Gauge (AWG) wire
of the following sizes:
1. Telecommunications Bonding Conductor (TBC): #4/0 AWG (unless otherwise sized
by the Electrical Engineer of Record)
2. Telecommunication Bonding Backbone (TBB): #3/0 AWG (unless otherwise sized
by the Electrical Engineer of Record)
3. Backbone Bonding Conductor (BBC): equal AWG as the TBB (unless otherwise
sized by the Electrical Engineer of Record)
4. Telecommunications Equipment Bonding Conductor (TEBC): #4 AWG
5. Rack Bonding Conductor (RBC): #6 AWG
B. Grounding Connectors
1. Connectors shall be a copper alloy material and two-hole, double-crimp
compression lug type at the connecting ends.
2. Chatsworth Compression Lug — Part# 40162-901 or approved equal.
C. Primary Bonding Busbar (PBB)
1. Use pre-drilled copper busbar with standard NEMA bolt hole sizing and spacing for
the type of connectors.
2. Sized for the immediate requirements and allow for 25% growth.

Grounding and Bonding for Communications
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Grounding and Bonding for Communications

Systems

3.

4.

5.

6.

The minimum dimensions shall be "-inch thick X four (4) inches wide X twenty (20)
inches long.

Contain two (2) tiers of pre-drilled holes for use with standard sizes of two-hole
copper compression lugs.

ASTM B187-C11000 Copper bar suitable for use with two-hole compression-type
copper lugs.

Chatsworth # 40153-020 or approved equal.

Secondary Bonding Busbar (SBB)

1.

2.
3.

4.

5.

6.

2.
3

8.

9.

Use pre-drilled copper busbar with standard NEMA bolt hole sizing and spacing for
the type of connectors.

Sized for the immediate requirements and allow for 25% growth.

The minimum dimensions shall be 1/4-inch thick X four (4) inches wide X ten (10)
inches long.

Contain two (2) tiers of pre-drilled holes for use with standard sizes of two-hole
copper compression lugs.

ASTM B187-C11000 Copper bar suitable for use with two-hole compression type
copper lugs.

Chatsworth # 13622-010 or approved equal.

. Grounding Busbar for EquipmentRacks and Cabinets
1.

Within each equipment cabinet and rack, provide a tinned copper busbar to serve
as an extension of the PBB or SBB for the equipment in the cabinet.

Shall be manufactured from copper alloy.

Horizontal Busbars shall be at least 0.75 inches (19 mm) wide, 19 inches (483 mm)
long, and 0.1875 inches (5 mm) thick.

Have at least 14, factory—provided #12—24 threaded holes.

Have pre—punched EIA 310 D mountings, which match that of the vertical rail, for
attachment to the mounting rail.

Vertical Busbars shall be at least 0.67 inches (17 mm) wide, 78.65 inches (2 m)
long, and 0.05 inches (1.27 mm) thick and come in threaded rail and cage nut
versions.

Include a hardware kit with rack installation hardware and with screws for bonding
equipment to the busbar.

Vertical bonding busbar for use with threaded rails: Panduit # RGS134-1Y, or
approved equal.

Vertical bonding busbar for use with cage nut rail fasteners: Panduit # RGS134B-1,
or approved equal.

10. Horizontal bonding busbar: Panduit RGRB19U or approved equal.

Labelling

1. Comply with TIA-606 and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.

2. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.
Overlay shall provide a weatherproof and UV-resistant seal for label.

3. Panduit # S100X075YAJ/S100X075VAC/S100X075VAT — 18—-14 AWG conductor
labels, or approved equal.

4. Panduit# S100X125YAJ/ S100X125VAC/S100X125VAT — 12—-10 AWG conductor
labels., or approved equal.

5. Panduit # S100X225YAJ/ S100X225VAC/S100X225VAT — 8-4 AWG conductor
labels., or approved equal.

6. Panduit # S100X400YAJ/ S100X400VAC/S100X400VAT — 2—1 AWG conductor

labels., or approved equal.
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7. Panduit # S100X650YAJ/ S100X650VAC/S100X650VAT - 1/0-250 MCM
conductor labels, or approved equal.

8. Panduit # C400X200YJJ/C200X100YPC/C400X200YPT — PBB and SBB labels,
or approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.

Refer to Section 27 02 00.

Examine the AC grounding electrode system and equipment grounding for compliance
with requirements for maximum ground—resistance level and other conditions affecting
performance of grounding and bonding of the electrical system.

Inspect the test results of the ac grounding system measured at the point of BCT
connection.

Prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

. Proceed with connection of the BCT only after unsatisfactory conditions have been

corrected.

3.2 PREPARATION

A.
B.

Refer to Section 27 02 00.
Copper and copper alloy connections should be cleaned prior to connection.

3.3 INSTALLATION

A.
B.

C.
D. Installation plans and Requests For Information (RFls) shall be reviewed by the

m

Grounding and Bonding for Communications

Systems

Refer to Section 27 02 00.

The Contractor shall install the work in accordance with the specifications, drawings,
manufacturer’s instructions and approved submittal data.

All work shall be supervised and reviewed by the Contractor’s on-site RCDD.

Contractor's RCDD.

Maintain a minimum of 2" separation between bonding conductors and all other types
of cables — power or communications.

This Specification document describes a generic enterprise communications bonding
and grounding system for the construction of a complete and functioning grounding
system without prior knowledge of the particular facilities where it will be used. It is the
responsibility of the installing contractor to adapt these general guidelines and
principles to the requirements of the actual environments where the systems are to be
implemented.

Contractors shall provide equipment ground connections (bonds) from the premises
entrance facility and outside—plant earthing system to each telecommunication room
telecommunication ground busbar, through the racking systems to bond the network
equipment.

. Entire grounding link from equipment to earth should be visually verifiable except where

hidden by walls, conduit or pathways.

Installing contractor shall label all elements of the communications bonding network
according to guidelines defined in TIA-607 and TIA-606

It is the responsibility of the installer to be knowledgeable of all previously cited
Standards and Codes and to bring to the attention of Owner and A&E team any
conflicts or discrepancies to achieve a fully functioning, standards—compliant earthing
system.
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K. Contractors working around or adding to existing legacy systems shall bring to the
attention of Owner and A&E team previously installed network elements that may not
comply with modern grounding requirements for possible remediation.

General

1.

o o

10.

11.

12.

13.

Bonding and grounding procedures and components shall comply with the latest
published edition of TIA-607. "Commercial Building Grounding (Earthing) and
Bonding Requirements for Telecommunications".

Bonding should be accomplished such that the bonding system is integrated and
compliant with NEC specifications.

Bonding conductors shall be routed with minimum bends or changes in direction
and should be made directly to the points being bonded.

Bonding connections should be made by using compression copper lugs.
However, for parts of the ground electrode system that are subject to corrosion,
must carry high currents reliably, or for locations that require minimum
maintenance, connections are made with low emission exothermic welding (see
NEC Article 250).

Make connections to dry surfaces only.

Remove paint, rust, oxides, scales, grease and dirt from surfaces before making
connection.

Burnish clean a one (1) inch x one (10 inch area, drill, tap, apply an adequate
amount of antioxidant joint compound mixed for the metal surface types affected,
and bolt conductor and connector to burnished and compounded area. Ensure
proper conductivity.

Route bonding conductor(s) the shortest distance between bonding contact points.

The ground-wire connecting ends shall have a minimum amount of insulation
removed at the ground lug.

Do not connect ground wire in power cable assemblies to the telecommunications
ground system.

All grounding and bonding conductors shall be copper and may be insulated. If
bare-bonding conductors are used, isolate bonding conductors and prevent
contact.

Antioxidant material shall be installed to separate dissimilar metals and prevent
corrosion.

If multiple systems are involved (lightning protection systems, communications,
radio and TV, CATV, etc.), those systems shall be bonded together to minimize
potential differences between the systems, per NEC 250.94.

M. Telecommunication Bonding Conductors

Grounding and Bonding for Communications

Systems

1.

Each telecommunications grounding and bonding conductor shall be labeled at
each end detailing the function and room number of its opposite end. Labels shall
be located on conductors as close as practicable to their point of termination in a
readable position. Labels shall be nonmetallic and include the following text,
‘“TELECOMMUNICATIONS GROUND - DO NOT REMOVE. IF THIS
CONNECTOR OR CABLE IS LOOSE OR MUST BE REMOVED, PLEASE CALL
THE BUILDING TELECOMMUNICATIONS MANAGER”.

Furnish and install all required bonding material, hardware, and utilize tools
manufactured for this purpose.

The connections of the TBC, TBB, BBC, TEBC, and RBC shall be made using low
emission exothermic welding or hydraulically crimped with a double crimp
connector. Two-hole grounding lugs are preferred for connection to the grounding
bus bars.
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4.

5.

a. All low emission exothermic welding shall be by Division 26.

b. Coordinate with the building services personnel in occupied spaces to prevent
the smoke from the exothermic weld process from potentially setting off
smoke/fire alarms.

Grounding and bonding conductors should not be placed in ferrous metallic conduit.

If it is necessary to place grounding and bonding conductors in a ferrous metallic

conduit that exceeds 1m (3ft) in length, the conductors shall be bonded to each

end of the conduit using a grounding bushing or a #6 AWG conductor, minimum.

The bonding conductors should be installed without splices.

a. Where splices are necessary, the number of splices should be minimized, be
accessible, and be located within the telecommunications spaces.

b. Joined segments of a bonding conductor shall be connected using exothermic
welding, irreversible compression-type connectors, or equivalent. All joints
shall be adequately supported and protected from damage.

c. Bonding conductors at the primary bonding busbar (PBB) and the secondary
bus bar (SBB) shall maintain a minimum bend radius of eight (8) inches. For
the other bonding conductors, the inside bend radius should be as large as
practical and should maintain a minimum of 10X of the bonding conductor
diameter. In all cases, a minimum angle of 90 degrees is required.

d. Backbone bonding conductors (BBC) must be at least the same size as the
largest telecommunications bonding backbone (TBB) it is connected to.

N. Equipment Cabinets and Racks

1.

2.

3.

The busbar shall be installed at the base and back of each cabinet/rack for floor

fed cabinets/racks.

The busbar shall be installed at the top and back of each cabinet/rack for top fed

cabinets/racks.

Each cabinet and rack shall be provided with a minimum #6 AWG ground wire.

Do not loop from cabinet/rack to cabinet/rack.

Each cabinet or rack bay against the wall shall be bottom/side ground fed from the

wall.

a. Wall ground feeds/raceways to racks shall not be exposed on the walls.

b. Exception: Some cabinet or rack bays will require the ground to be fed from the
ceiling raceway.

All ground raceways within each cabinet/rack or cabinet base and adjacent-ganged

cabinet base shall be an insulated metallic flex type raceway and shall not interfere

with equipment mounting frames or equipment mounting brackets.

O. Cable Runway, Cable Raceway and Support System Grounding

Grounding and Bonding for Communications

Systems

1.

2.

The Contractor shall provide communications cable tray and cable runway systems

with a communications dedicated ground from the SBB.

All cable tray needs to be electrically continuous per NEC 250.96.

a. Metal raceways, wire-mesh cable trays, cable armor, cable sheath, enclosures,
frames, fittings, and other metal non-current-carrying parts that are to serve as
an alternate grounding path, with or without the use of supplementary
equipment grounding conductors, shall be effectively bonded where necessary
to ensure electrical continuity and the capacity to conduct safely any fault
current plausibly to be imposed on them.

b. Any nonconductive paint, enamel, or similar coating shall be removed at the
threads, contact points, and contact surfaces.

c. Grounding or bonding conductors shall be connected by fittings designed for
that purpose to ensure adequate bonding.
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3. The Contractor shall provide and install a #6 AWG ground wire to bond one end of
each cable tray/runway system to the SBB.

4. For electrically non-continuous conduits that contain only grounding conductor, the
Contractor shall bond the conduit and conductor together at both ends to ground
to the nearest SBB with grounding bushings or ground clamps.

3.4 FIELD QUALITY CONTROL
A. Testing

1. Upon completion of the electrical system, including all grounding, the Electrical
Contractor shall test the system for stray currents, ground shorts, etc. Provide test
results in printed form

2. Approved instruments, apparatus, services, and qualified personnel shall be
utilized.

3. |If stray currents, shorts, etc., are detected, eliminate or correct as required.

END OF SECTION

Grounding and Bonding for Communications
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SECTION 27 05 28
PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes
1. Hangers and Supports, including open-top supports (cable hooks) for
communications systems.
2. Conduits and Pull Boxes for communications systems.
3. Cable Tray and Cable Runway with associated accessories and fittings for
communications systems.
B. Related Sections
Section 27 02 00 - Basic Materials and Methods for Communications Systems
Section 27 05 26 - Grounding and Bonding for Communications Systems
Section 27 11 00 - Communications Room Fittings
Section 27 15 00 - Communications Horizontal Cabling
Section 27 13 00 - Communications Backbone Cabling
Section 27 05 43 - Underground Ducts and Raceways for Communications
Systems

SahwWN -~

1.2 REFERENCES

A. The publications referenced in Section 27 02 00 form a part of this specification. The
publications are referred to in the text by basic designation only.

B. Specific reference in specifications to codes, rules, regulations, standards,
manufacturer’s instructions, or requirements of regulatory agencies shall mean the
latest printed edition of each in effect at the date of contract unless the document is
shown dated.

C. Conflicts
1. Refer to Section 27 02 00.

D. Codes and Standards
1. Refer to Section 27 02 00.

1.3 SUBMITTALS
A. Refer to Section 27 02 00.

14 QUALITY ASSURANCE
A. Refer to Section 27 02 00.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Refer to Section 27 02 00.
B. Conduit Storage
1. Package conduits in bundles maximum 10’-0” long, with conduit and coupling
thread protectors for indoor/outdoor storage.
2. Package fittings in manufacturer’s standard quantities and packaging suitable for
indoor storage.
3. Protect coating on plastic-coated rigid conduit, fittings, and bodies from damage
during shipment and storage.
4. Store conduit above ground on horizontal racks to prevent corrosion and entrance
of debris.
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5. Equipment and components shall be protected from the weather, humidity,
temperature variations, dirt, dust, or other contaminants. Protect plastic conduit
and inner duct from sunlight. Equipment damaged prior to system acceptance shall
be replaced at no cost to the Owner.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A

B.

Subject to compliance with requirements, manufacturers that may be incorporated in
the work, include:

Cable Hooks

1. Cooper B-Line, Inc.
2. Erico

3. Caddy

4. Owner approved alternate

Basket Type Cable Tray (for use in work areas)
1. Cooper B-Line, Inc.

2. Chatsworth (CPI)

3. Owner approved alternate

Wire Basket Cable Tray Cutting Tool

1. Cooper B-Line, Inc.

2. Chatsworth (CPI)

3. Owner approved alternate

. Polyethylene Cable Support System

1. Erico
2. Owner approved alternate
Innerduct

1. Carlon Riser Guard Flexible Raceway (corrugated innerduct)

2. Owner approved alternate

Measured pull tape (pull tape printed with sequential footage markings)
1. Fibertek

2. Condux International

3. Owner approved alternate

. Labeling

1. Refer to Section 27 02 00.
Firestopping
1. Refer to Section 27 02 00.

2.2 CABLE HOOKS

A

B.

Cable hooks shall be factory assembled for direct attachment to walls, hanger rods,

beam flanges, purlins, strut, floor posts, etc. to meet job conditions.

Features

1. Cable hooks shall have a flat bottom and provide a minimum of 0’-1.625” cable-
bearing surface.

2. Cable hooks shall have 90° radius edges to prevent damage while installing cables.

3. Cable hooks shall be designed so that the mounting hardware is recessed to
prevent cable damage.

4. Cable hooks for non-corrosive areas shall be pre-galvanized steel. Where
additional strength is required, cable hooks shall be spring steel with a zinc-plated
finish.

5. Cable hooks for corrosive areas shall be stainless steel.
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D.

E.

6. Cable hooks shall have a stainless steel cable latch retainer to provide containment
of cables within the hook.

7. The retainer shall be removable and reusable.

Factory assembled multi-tiered cable hooks shall be used where required to provide

separate cabling compartments, or where additional capacity is needed.

Load cable hooks in accordance with manufacturer requirements and

recommendations.

Provide capacity for 25% growth, add additional hooks as needed.

23 PULL BOXES, JUNCTION BOXES, AND GUTTERS

A.

B.

C.

D.

All junction boxes, gutters and pull boxes shall be UL listed and comply with NEC
requirements.

All junction boxes, gutters and pull boxes shall meet the following minimum material
requirements:

16-gauge steel or heavier

Seams shall be continuously welded and grounded smooth

External screws and clamps

External mounting feet (where applicable)

Oil-resistant gasket and adhesive

ANSI 61 gray polyester powder coating inside and out over phosphatized surface
AII junction boxes, gutters and pull boxes shall be provided with bushings for conduits
and/or cabling.

All junction boxes, gutters and pull boxes shall be securely installed.

@.U’PS*’!\’.—‘

2.4 CONDUITS

A.
B.

All conduits shall be UL listed and comply with NEC requirements.

Conduit Fittings

1. All fittings shall be compression or threaded.

2. Fittings shall provide a secure connection for pulling communications cables.

3. Setscrew fittings are not permitted.

4. Conduit “condulets” are not permitted.

Non-metallic conduits are not permitted in above ground installations. Conversion
fittings are required for non-metallic (below ground) to metallic (above ground)
transitions.

Innerduct:

1. All fiber shall be installed in innerduct unless fiber cabling is armored.

2. Shall be constructed of non-metallic material.

. Only manufacturer’s fittings, transition adapters, terminators and fixed bends shall be

used.

Measured Pull Tape

1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn with
footage markers printed on the tape.

2. Minimum average tensile strength shall be 1130 Ibs. for 0’-1.5” and smaller conduits
and innerduct.

3. Minimum average tensile strength shall be 1800 Ibs. for conduits larger than 0’-1.5".

Fill and Bend Radius

1. Conduit fill shall comply with NEC requirements.

2. The minimum bend radius is 6 X the conduit inside diameter (ID) for 0’-2” conduit
or less.

3. The minimum bend radius is 10 X the conduit ID for a conduit greater than 0’-2".

4. There shall be no more than two 90° bends (180° total) between conduit pull boxes.
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5. Changes in direction shall be accomplished with sweeping bends observing
minimum bend radius requirements above.
6. Do not use pull boxes for direction changes unless specifically designated
otherwise in the drawings.
7. Unless otherwise noted in the drawings, conduits entering pull boxes shall be
aligned with exiting conduits.
H. Routing
1. Conduits shall be routed in the most direct route possible, with the fewest number
of bends possible.
2. There shall be no continuous conduit sections longer than 100’-0” for premises
conduits. For runs that total more than 100’-0”, insert junction or pull boxes so that
no continuous run between pull boxes is greater than 100’-0”.
I. Penetrations
1. All conduit penetrations shall comply with all applicable fire codes.
2. All conduit penetrations in fire-rated walls or floors shall be sealed and fire-proofed

to meet or exceed the designed rating of the penetration area.

25 CABLE TRAY

A. Cable tray systems are defined to include, but are not limited to, straight sections of
cable trays, bends, tees, elbows, reducers, crosses, wyes, vertical bends, up/down
tees, cable support fittings, drop-outs, supports and accessories.

B. Install all tray types utilizing manufacturer recommended installation instructions and
applicable standards.

C. Load cable tray and cable runway in accordance with manufacturer requirements and
applicable standards.

D. Cable Tray Materials

1.

2
3
4.
5.
6
7.
C

Aluminum
Pre-galvanized Steel
Hot-dip Galvanized Steel
Stainless Steel

Yellow Zinc Dichromate
Pre-Galvanized Zinc
Electro-Galvanized Zinc

able Tray Systems
1

Wire basket (mesh) of types and sizes indicated on the drawings; with connector
assemblies, clamp assemblies, connector plates, splice plates, cable drop outs,
bonding accessories, and splice bars. Construct units with rounded edges and
smooth surfaces.

Continuous mesh polyethylene cable-support system: with connector assemblies
and appropriate support components. All parts shall be UL-listed. Plastic (non-
metallic) parts shall have a zero detectable halogen content as substantiated by
an independent test laboratory.

Ladder type trays shall consist of two longitudinal members (side rails) with
transverse members (rungs) welded to the side rails. Rungs shall be spaced 0°-9"
on center. Spacing in radius fittings shall be 0’-9” as measured at the center of the
tray’s width. Rungs shall have a minimum cable-bearing surface of 0’-.875” with
radius edges. No portion of the rungs shall protrude below the bottom plane of the
side rails.

Ventilated trough type trays shall consist of two longitudinal members (side rails)
with a corrugated bottom welded to the side rails.
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5.

Solid bottom trough type trays shall consist of two longitudinal members welded to
the side rails.

F. Cable trays shall have sufficient depth and width so as not to exceed a maximum 50%
fill ratio, including 25% capacity for anticipated growth.

G. All straight sections shall be supplied in minimum 8’-0” lengths, except where shorter
lengths are permitted to facilitate tray assembly lengths.

2.6 HANGERS AND SUPPORT
A. Steel support brackets shall be galvanized steel and capable of supporting a minimum
of 200 Ibs with a safety factor of 3.
B. Steel support brackets shall have a removable galvanized steel retaining strap.
C. Steel support brackets shall accept 0’-3/8” (10mm) threaded rod for attachment to
building structure or sub structure.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Refer to Section 27 02 00.

3.2 PREPARATION

oowp>

Refer to Section 27 02 00.

Verify system is properly sized for cables before installation.

Verify that the manufacturer recommended loads are not exceeded.

Verify general routing and coordinate locations with other trades before installation.

Layout cable runs in advance to determine quantities of cable to be installed along
pathways, and to ensure non-interference from other trade installations.

3.3 INSTALLATION
A. Refer to Section 27 02 00.
B. Cable Hooks

1.

2.

3.

Provide cable hook (j-hook) cable support system for horizontal and/or riser cabling
in accessible ceiling space. Assemblies shall be complete with mounting hardware.
Provide threaded rod for supporting hangers when hanging from floor deck and
deck members.

Follow manufacturers fill capacities.

Locate cable hooks on 4’ to 5’ centers to adequately support and distribute the
cable’s weight.

Suspended cables shall be installed with at least 0°-3” of clear vertical space above
the ceiling tiles and support channels.

For larger quantities of cables, provide special supports that are specifically
designed to support the required cable weight and volume.

Do not support pathways or cables with the ceiling suspension system or use
electrical, plumbing, or other pipes for support.

Cable supports shall be permanently anchored to building structure or substrates.
Provide attachment hardware and anchors designed for the structure to which
attached, and that are suitably sized to carry the weight of the cables to be
supported.

Secure and support exposed horizontal cable at intervals not exceeding 5’-0” and
not less than 1°-4” (16”) from cabinets, pack pole, boxes, fittings, outlets, racks,
frames, and terminals.
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10. Cable sag between vertical supports for horizontal pathway shall not exceed 0’-6”.

Provide at least 0’-3” cable sag between supports.

11. Painted J-hooks shall meet or exceed NEC requirements for the environment in

which the product is installed.

C. Conduit and Pull Boxes

1.

2.

ook

The Contractor shall route the conduit in approximate locations unless drawing is

dimensioned for precise placement.

Conduit cuts shall be square. Ream ends of burrs, and remove metal shavings

and cutting lubricants before conduit is connected to the conduit system.

For conduit embedded in concrete, coat threaded connections in conduits with

colloidal rust and corrosion inhibitor and sealant. Conduit must be clean and dry

and must pass standard sizing test after concrete is poured.

Cap unused conduits with watertight caps

Make conduit connections with appropriate fittings and tighten securely.

Use appropriate tools to install PVC coated conduit; avoid damage to exterior

coating.

Install liquid-tight flexible metal conduit where exposed to weather, water, or other

liquids.

Use IMC, PVC conduit, or rigid galvanized steel conduit in underground

installations.

The Contractor shall provide fabric innerduct in all underground conduits, as

indicated on the drawings.

a. The Contractor shall use pre-lubricated, woven polyester, low friction, and high
abrasion resistant fabric.

b. The Contractor shall be trained for proper installation technique by the innerduct
manufacturer. The Contractor shall coordinate with the owner to demonstrate
that pull ropes in each inner duct cell move freely from end to end.

D. Cable Tray and Cable Runway

1.

3.

Cut wire basket tray members square with approved cable tray cutting tool as to
not leave sharp edges at cut point. Remove burrs and smooth the ends before the
cut is connected to wire-mesh tray system.

Ensure that standard splices are designed to have less than 1 milliohm (0.0001 Q)
of resistance between connections and provide bonding between sections.
Painted wire mesh tray requires the outer mask of the non-conductive surface be
removed at each end of the tray prior to installing the splice to provide continuity
between painted tray sections.

Threaded rod (minimum 0’-%%” diameter) or equivalent and slotted channel shall be
used for hanging cable tray between floor deck and deck members

E. Fiber Support:

1.

2.

3.

Support vertical fiber optic cable with basket weave wire/cable grips. Support fiber
riser with single weave support grip with a single offset eye.

Mount/attach pulling eye to a wall or ceiling deck secured hook to support/provide
strain relief to riser cable. Provide a minimum 3’-0” loop of fiber prior to entering
fire stopped floor sleeve.

Where required coil up slack fiber cable into pull box and secure with single weave

support grip.

F. Clearances

1.

A minimum of 1°-0” access headroom shall be provided above a cable tray. Ensure
that other building components do not restrict access to the cable trays from the
sides.

Power outlets shall not be installed in or mounted to cable tray or cable runway.
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3. Provide 3'-0” of unencumbered space for every 10’-0” segment of tray.
4. Cable tray clearances

a. Motors or transformers: 4’-0”

b. Power cables and conduit: 1’-0”

c. Fluorescent lighting: 0’-5”

d. Halide lights: 1’-0”

e. Above the ceiling tiles: 0’-3”

f. Access above and on one side of the cable tray: 1°-0”

3.4 FIELD QUALITY CONTROL
A. Test system to ensure electrical continuity of bonding and grounding connections.
B. Ensure compliance with specified maximum ground resistance.
C. Refer to NFPA 70B Chapter 18 for testing and test methods.

3.5 CLEANING
A. Remove all unnecessary tools and equipment, unused materials, packing materials,
and debris from each area where Work has been completed unless designated for

storage.
B. Wipe clean all cable trays and apply appropriate manufacturer’s paint to areas that

have been scratched.

END OF SECTION
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SECTION 27 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. This section includes underground communications duct banks, hand-holes and
maintenance holes
B. Related Sections

oahwN-~

Section 26 02 00 - Electrical (including related sub-sections)

Section 27 02 00 - Basic Materials and Methods for Communications Systems
Section 27 05 26 - Grounding and Bonding for Communications Systems
Section 27 05 28 - Pathways for Communications Systems

Section 27 11 00 - Communications Room Fittings

Section 27 13 00 - Communications Backbone Cabling

1.2 REFERENCES
A. Refer to section 27 02 00.
B. Conflicts

1.

Refer to section 27 02 00.

C. Codes and Standards (Most recent editions or as required in contract)

1.
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National Electrical Manufacturers Association (NEMA)

a. RN1 Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel
Conduit and Electrical metallic Tubing

b. TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)

c. TC3 PVC Fittings for Use with Rigid PVC conduit and tubing

Underwriters Laboratories (UL)

a. UL 651 - Schedule 40 and 80 Rigid PVC conduit

b. UL 651A - Type EB and A Rigid PVC Conduit and HDPE Conduit

ANSI/TIA-569-A Commercial Building Standard for Telecommunications Pathways

and Spaces

ANSI/TIA-758-A Customer-owned Outside Plant Telecommunications Standard.

BICSI Telecommunications Distribution Methods Manual (TDMM)

Standard for Riser Application for Optical Fiber Raceway

BICSI Customer Owned Outside Plant (CO-OSP) Design Manual

Local, county, state and federal regulations and codes in effect as of date of

installation

Equipment of foreign manufacture must meet U.S. codes and standards.

a. It shall be indicated in the proposal the components that may be of foreign
manufacture, if any, and the country of origin.

10. IEEE C2, National Electrical Safety Code (NESC).
D. Related Documents

1.

Refer to section 27 02 00.

1.3 SUBMITTALS
A. Refer to section 27 02 00.

1.4 QUALITY ASSURANCE
A. Refer to section 27 02 00, and IEEE C2.
B. Follow Annex B of National Electrical Code (NEC)

Underground Ducts and Raceways for
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C. ltems of the same classification shall be identical. This requirement includes equipment,
assemblies, parts, and components.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Deliver ducts to Project site with ends capped.
1. Store nonmetallic ducts with supports to prevent bending, warping, and deforming
B. The contractor shall endeavor to make the site ready for installation of manholes when
delivered so that they can be placed off of the truck into final position.

1. When this is not possible, store precast concrete and other factory-fabricate
underground utility structures as Project site as recommended by manufacturer to
prevent physical damage. Arrange so identification markings are visible.

C. Lift and support precast concrete units only at designated lifting or supporting points.
D. Clearly mark containers "For Communications Duct Banks Only".
E. Refer also to section 27 02 00.

1.6 WARRANTY
A. Refer to IEEE C2.
B. Refer also to section 27 02 00.

1.7 MAINTENANCE
A. Refer to IEEE C2.
B. Refer also to section 27 02 00.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A. Ducts

1. Use owner approved solution

B. Hand Holes
Christy Concrete Products
Cretex Concrete Products West, Inc.; Riverton Division
Oldcastle Precast Group
Oldcastle Precast Inc/; Utility Vault Division
Utility Concrete Products, LLC
. Owner Approved equivalent
aintenance (Man) Holes
Christy Concrete Products
Cretex Concrete Products West, Inc.; Riverton Division
Oldcastle Precast Group
Oldcastle Precast Inc/; Utility Vault Division
Utility Concrete Products, LLC
Owner Approved equivalent
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2.2 MATERIALS
A. Continuous Tape for Underground Conduit
1. The Contractor shall use orange warning ribbon, PVC tape (detectable, i.e.,
containing metallic tracings), three inches wide, permanently imprinted with
"CAUTION--BURIED COMMUNICATIONS LINE BELOW" in black Iletters,
minimum 0’-1” high.
B. Labeling
1. Refer to section 27 02 00.

Underground Ducts and Raceways for
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C.

Firestopping
1. Refer to section 27 02 00.

PART 3 - EXECUTION

3.1

3.2

Underground Ducts and Raceways for

EXAMINATION

A

Where necessary, Contractor shall provide all excavation, boring, trenching, backfill
and restoration of grounds for all OSP pathways.
1. In addition, Contractor shall include all labor, materials, and equipment.

. The owner of the property has the option to obtain a testing laboratory to ensure proper

soil compaction.

All work shall comply with all city, county and State Codes, NEC, EIA/TIA, OSHA, and

BICSI TDMM requirements, codes and standards.

The above referenced codes and standards are to be considered as a minimum

requirement.

1. If the plans or specifications call for material and/or methods of construction higher
than the standard, the plans or specification shall govern.

All holes, trenches and/or any other excavation shall be covered, fenced, and/or taped

off to make the area safe at all times.

1. Conform to general Contractor requirements.

The Contractor will visit the job site prior to submitting a proposal to determine existing

conditions.

1. Contractor shall evaluate the site for materials, and any other information that may
affect the work to be performed.

The Contractor shall locate and protect all existing conduits.

1. Should damage occur notify the appropriate utility.

2. Damage costs are the responsibility of the Contractor.

. The Contractor shall CALL BEFORE YOU DIG, One Call Directory Telephone Numbers

(Texas: 1-800-245-4545, 1-800-344-8377) to locate any existing conduits (Power,
Gas, Telephone, and other utilities) prior to start of work.

Any proposed re-routing of all trenches/pole lines shall be reviewed and approved by
the owner/consultant.

PREPARATION

A.
B.

C.

Refer to Section 27 02 00.

The Contractor shall verify materials are on-site in proper condition and of sufficient

quantity.

The Contractor shall verify proper excavation depth (minimum 4’-0” below finished

grade), width, route and support of work.

1. Verify proper location of hand-holes and maintenance holes (minimum every 350’-
0”).

2. Communications facilities must be placed in separate hand-holes and maintenance
holes from electrical facilities.

Trenches greater than or equal to 5’-0” deep shall:

1. Be shored to prevent cave-in.

2. Have 2'-0” clearance from the dirt pile.

. Directional boring is a suitable option when trenching is impractical or impossible.

1. Locating existing underground utilities is crucial when directional boring is planned
because of the potential for the drilling unit to encounter high voltages.
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2.

Although directional boring machines are manufactured with electrical strike

sensing capabilities, which can warn the operator of any contact with a high voltage

source, accidents may still occur.

Operators of directional boring machines require special protection due to the

potential for exposure to high voltage.

a. Therefore, operators must always have a ground mat grid underfoot as
insulation protection.

b. In addition, operators must wear insulating boots and gloves, along with hard
hats and safety glasses.

F. Minimum separation between electrical and communications underground cable
(measured from conduit sidewall:

1.
2.
3.

Concrete: 0’-3”
Masonry: 0’-4”
Well-tamped earth: 1’-0”

G. Before encasement, the Contractor shall:

1.

2.

3.

Prove and verify all ducts are free of debris and properly installed in support and
spacer system.

Verify the system is properly fitted together and hold-down hardware is properly
installed.

Verify ducts are capped at both ends

3.3 INSTALLATION
A. Refer to section 27 02 00.
B. Hand Holes

1.

2.

3.

4.

Unless otherwise shown, Hand-holes shall be at least 4’-0” X 4’-0” and shall be

constructed of 0’-2” thick cement covered with 0’-3/8” steel plate.

The hand-hole or maintenance hole shall rest on a 0’-4” blanket of sand, and 0’-4”

around the sidewalls shall be filled with sand.

Each hand-hole or maintenance hole which contains a pedestal shall have four

bollards installed 1°-6” (18”) diagonally from each corner, with a cross member

welded at 2’-6” (30”) connecting the four corners.

a. These barriers will be constructed of 0’-4” ridged conduit filled with concrete,
driven 4’-0” in the ground and extending 3’-0” above the protective cover.

All Hand-holes shall have a hasp and locking plate installed so they can be locked

with padlock.

C. Maintenance (Man) Holes

1.
2.

3.

Underground Ducts and Raceways for

Precast concrete maintenance hole components shall be in accordance with ASTM

C478/C478M.

Maintenance hole components shall be designed for H-20 highway wheel loading

and specific site conditions.

Maintenance hole bases may be either precast or cast-in-place, as appropriate for

the application, with a formed recess shaped to match the first precast shaft

section.

a. The maintenance hole base shall extend 0’-10” below the bottom of the lowest
pipe and 0’-6” above the top of the largest pipe.

Maintenance hole shafts shall be fabricated only from precast shaft sections,

eccentric cone sections and grade rings.

Precast maintenance holes shall utilize either an integrally cast embedded pipe

connector, or a boot-type connector installed in a circular block out opening in

accordance with ASTM C923/C923M.
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A
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Q.
R.

Underground Ducts and Raceways for

a. Connections to existing maintenance holes shall utilize a boot-type connector
per ASTM C923/C923M installed in a cored opening.

b. Cast-in-place bases shall incorporate a ring-type seal on the pipe to be
imbedded in the concrete.

. Concrete and Reinforcing Steel for Encasement

1. Furnish products following Division 03, except strengths as follows:
a. Compressive Strength: 2,500 psi at 28 days, class A
b. Flexural Strength: 500 psi at 28 days
c. Dye concrete encasement “orange” to identify communications conduit

The Contractor shall install conduit in excavations following drawings.

1. If directional boring is utilized, cable or flexible conduits can be attached to the unit
and pulled back to the origination point (after the drilling unit reaches its
destination).

The Contractor shall install watertight penetrations through foundation, hand-hole and

maintenance-hole walls.

1. Wherever a hand-hole is used to simply pass through, the conduit entrances and
exits will be situated at opposite ends of the hand-hole instead of 90° angles.

The Contractor shall assemble duct banks with non-magnetic saddles, spacers and

separators.

1. Position separators for 0’-2” minimum concrete separation between outer surfaces
of adjacent ducts, and:

a. Make uniform required bends with a minimum 2’-0” radius for conduits less than
0’-3” diameter, and a minimum 4’-0” radius for conduits 0’-3” and larger.

b. Maintain vertical or horizontal separations of 1’-0” of well-packed topsoil from
any electrical service conduit run parallel to communications conduits.

. Install concrete encasement fully surrounding reinforcing steel and ducts

Unless otherwise noted on the drawings, reinforce with longitudinal #5 steel bars placed

at each corner and along each face at maximum parallel spacing of 1°-0” on center,

and #5 tie-bars transversely placed at 1°-0” on center maximum longitudinal.

1. Maintain maximum clearance of 0’-2” from bars to edge of forms and ducts.

For duct banks that are being installed for future use, extend rebar well past end of

concrete for future tie-in to future concrete pour to ensure that both sections are firmly

tied together to prevent slippage between the two pours.

Add orange colorants at mixing site at the rate of 10 Ibs per cubic yard for voice and

data cable.

Place concrete with minimum 0’-2” cover surrounding ducts and reinforcement.

Maintain ducts in proper place during concrete placement.

For duct banks that are being installed for future use, all conduits shall be extended

minimum of 1’-0” past the end of the concrete and capped.

Transition from nonmetallic to metallic conduit where duct banks enter structures or

turn upward for continuation above grade

1. Where ducts enter structures such as hand-holes, maintenance holes, pull boxes,
or buildings, terminate ducts in proper end bells, insulated L-bushings, Meyers
hubs or couplings on steel conduits.

2. Ducts shall be sealed to prevent water and debris from entering the building.

Extend below grade conduits to 0’-4” above the finished floor inside a building.

1. Cover or temporarily seal open conduit ends to prevent water and other foreign
matter from entering conduit.

Tag conduits entering pull boxes with stamped stainless steel tags following cable and

conduit schedule.

Backfill after concrete cures 24 hours.
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S. The Contractor shall pull a 1’-0” long mandrel (0’-%4” smaller than duct diameter)
through ducts.
1. Pull a rag swab or sponge through to remove debris, until it shows clean.

T. Where fiber optic cables will be used and/or where indicated in the drawings, innerduct
shall be provided.

U. The Contractor shall provide a metered pull tape in all underground conduits and
innerduct:
1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn.
2. Minimum average tensile strength shall be 1,130 Ibs for 0’-1.5” and smaller conduits

and innerduct.

3. Minimum average tensile strength shall be 1,800 Ibs for conduits larger than 0’-1.5".

3.4 CLEANING
A. Refer to section 27 02 00.

END OF SECTION

Underground Ducts and Raceways for
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SECTION 27 11 00
COMMUNICATIONS ROOM FITTINGS

PART 1 - GENERAL

1.1 SUMMARY
A. This section includes basic communications and equipment room design requirements
and fittings including:
1. Equipment cabinets, racks, frames and enclosures
2. Cable management and ladder racks
3. Telecommunications service entrance pathways
4. Rack mounted power protection and power strips
B. Related Sections
Section 27 02 00 - Basic Materials and Methods for Communications Systems
Section 27 05 26 - Grounding and Bonding for Communications Systems
Section 27 05 28 - Pathways for Communications Systems
Section 27 15 00 - Communications Horizontal Cabling
Section 27 13 00 - Communications Backbone Cabling
Section 27 05 43 - Underground Ducts and Raceways for Communications
Systems
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1.2 REFERENCES

A. The publications listed below form a part of this specification. The publications are
referred to in the text by basic designation only.

B. Specific reference in specifications to codes, rules, regulations, standards,
manufacturer’s instructions, or requirements of regulatory agencies shall mean the
latest printed edition of each in effect at the date of contract unless the document is
shown dated.

C. Conflicts
1. Refer to section 27 02 00.

D. Codes and Standards (Most recent editions or as required in contract)

1. Refer to section 27 02 00.

1.3 COMMUNICATIONS ROOMS

A. Communications rooms must be dedicated to designated equipment and services:

1. Space shall not be used for storage of equipment not related to designated
equipment and services.

2. Hazardous or corrosive materials shall not be stored in the space.

3. Piping, ductwork and distribution of power, not related to designated equipment
and services shall not pass through or be located within the space.

a. Foreign piping such as water pipes, steam pipes, soil pipes, sanitary drains,
storm drains, A/C ducts, and other unrelated systems utilized for or containing
liquids, or gases shall not be installed or pass through communication rooms.

b. With the exception of fire sprinklers, all water pipes shall be routed around
communications room.

B. Each communication room shall be equipped with fire detection, fire-extinguishing
system and prevention devices. Connect detection devices to base building fire alarm
system. A minimum of one (1) smoke detector shall be installed in each
communications room.

Communications Room Fittings 271100-1
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C.

Walls shall be covered with 0’-3/4” X 4’-0” X 8'-0” AC-grade plywood backboard 1’-0”
AFF (smooth side to interior of room mounted vertically), capable of supporting
mounted hardware and equipment.

1. Plywood shall be affixed to the studs in the walls with screws that penetrate the
studs a minimum of 0’-1”, are spaced not greater than 1’-6” (18”) apart in each stud,
and with screws 0’-0” from the top and bottom of plywood.

2. Plywood shall be sealed against the wall and painted on all exposed sides with two
coats of flat white non-reflective paint.

3. If applicable fire-treatment verification stamps on plywood shall be left unpainted
to be readable.

Communications room walls shall extend from floor slab to ceiling deck, with no drop

ceilings installed.

Cabile tray or ladder rack should be used to distribute cables between rooms through

finished wall penetrations.

Cable ladder rack should be used to distribute cables within rooms, complete with cable

bend limiters (drop outs).

To reduce static, floors should not have carpet, but be sealed concrete to prevent

concrete dust from forming.

. Communications rooms shall have only one lockable entrance door, a minimum of 3'-

0” wide and 7’-0” high, that opens towards the outside of the room, and does not open

into another room.

1. Doors shall be provided with a lockset for the appropriate technology key with
pinned hinges and anti-pry guards.

2. Doors should have no windows or door seals.

3. Communications rooms should have no exterior identifying markings.

Mechanical

1. Install monitoring sensors with dedicated environmental controls operating 24 hours
a day, 365 days a year in the communications rooms.

2. Provide ventilation in the communications rooms to dissipate heat generated by
active devices.

3. Temperature and Humidity requirements:

a. Maintain communication rooms at an average of 60°F to 70°F, with a relative
non-condensing humidity of 30% to 50%.
b. The temperature range should be maintained within + 9°

Plumbing

1. If “wet” fire suppression is used, install wire cages on sprinkler heads to prevent
accidental operation.

2. Do not place sprinkler heads over equipment or cabling. In the event of a leak this
will protect the equipment and cabling.

3. Drainage troughs are also recommended for leakage protection.

Electrical

1. One manufacturer’'s product is recommended for each type of installation. The
mixing of different manufacturer products for one item is not acceptable.

2. No electrical feeders/branch circuits shall be placed in or run through any
communications room except as required to service those rooms.

3. The Contractor shall install a slot (a UL-approved fire-rated assembly) to
accommodate cable runway entry from corridor and a fire-retardant system (bricks,
boards, mechanical, etc). The formed slot shall have no burrs or sharp edges. This
opening in the wall will be used to pass data and voice cabling from the corridor
cable tray into the communications room.
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1.4

1.5

1.6

1.7

1.8

4. The Contractor shall provide uniform illumination of at least 50 foot-candles (fc) 3'-
0” AFF for communications rooms located a minimum of 8-6” AFF.
a. Light fixtures in communications rooms are to be positioned for maximum
lighting. Do not install over cable tray, ladder rack, or 1°-7” (19”) standing racks.
b. Provide enough power receptacles to support equipment and service.
Coordinate power requirements of active equipment with electrical designer.
L. Relay Racks
1. 1-77(19”) X 7’-0” relay racks are to be used for mounting and termination of inter-
building and intra-building fiber optic/ copper cables and components.
a. The racks shall have adequate horizontal and vertical cable management for
the 8P8C patch panels and switches.
b. Racks with active electronics shall have rack mounted power strips.

SUBMITTALS
A. Refer to section 27 02 00.

QUALITY ASSURANCE
A. Refer to section 27 02 00.
B. Product Standards
1. Equipment and materials shall be standard products of a manufacturer regularly
engaged in the manufacture of telecommunications cabling products and shall be
the manufacturer’s latest standard design in satisfactory use for at least one year
prior to bid opening.
2. ltems of the same classification shall be identical. This requirement includes
equipment, modules, assemblies, parts, and components.

DELIVERY, STORAGE, AND HANDLING

A. Refer to section 27 02 00.

B. Coordinate layout and installation of equipment with owner's communications and LAN
equipment and service suppliers. Coordinate service entrance arrangement with local
exchange carrier.

PROJECT/SITE CONDITIONS
A. Refer to section 27 02 00.

WARRANTY

A. Refer to section 27 02 00.

B. At the start of the project, contractor shall register the project with the manufacturer to
help insure and facilitate manufacturer’s warranty process.

PART 2 - PRODUCTS

21

ACCEPTABLE MANUFACTURERS
A. 1’-7" (19”) x 7” Floor-Mounted 2-post Equipment Racks
1. Chatsworth (CPI #55053-703)
2. Owner approved alternate
B. 1’-7” (19”) x 7” Floor-Mounted 4-post Equipment Racks
1. Chatsworth (CPI #50120-703)
2. Owner approved alternate
C. Wall-mounted Equipment Cabinet
1. Chatsworth CUBE-T 26U black with tempered glass door (CPI #11900-748)
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2.2

D.

2. Owner approved alternate

Horizontal Runway and Support Components (ladder tray in MDF/IDF)
1. Chatsworth 12” Universal Cable Runway (CPI #10250-712)
2. Chatsworth 18” Universal Cable Runway (CPI #10250-718)
3. Owner approved alternate

Horizontal Runway Radius Drop

1. Chatsworth 12” Radius Drop (CPI #12100-712)

2. Chatsworth 18” Radius Drop (CPI #12100-712)

3. Owner approved alternate

Cable Runway Elevation Kit

1. Black Rack Elevation Kit (CPI #10506-706)

2. Black Cabinet Elevation Kit (CPI #10506-716)

3. Owner approved alternate

Horizontal Rack-Mount Cable Management

1. Chatsworth (CPI, 1RU #30139-719, 2RU #30130-719)

2. Owner approved alternate

. Vertical Rack-Mount Cable Management

1. Chatsworth (CPI CCS, #30162-703; 7’-0"H x 6"W, #30163-703; 7’-0"H x 10”"W)
2. Owner approved alternate

Labeling

1. Refer to section 27 02 00.

Firestopping

1. Refer to section 27 02 00.

ACCESSORIES

A

B.

Rack-mounted Uninterruptible Power Supply (UPS)
1. Owner furnished owner installed.
Rack-mounted Power Strips

1. Owner furnished owner installed.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A

Refer to Section 27 02 00.

PREPARATION

A.
B.

Refer to section 27 02 00.

Meet jointly with telecommunications and LAN equipment suppliers, local exchange
carrier representatives, and Owner to exchange information and agree on details of
equipment arrangements and installation interfaces.

Adjust arrangements and locations of equipment with distribution frames, cross-
connects, and patch panels of cabling systems of other communications, electronic
safety and security, and related systems that share space in the equipment room.
Coordinate location of power raceways and receptacles with locations of
communications equipment requiring electrical power to operate.

INSTALLATION

A

Refer to section 27 02 00.

FIELD QUALITY CONTROL

A

Refer to section 27 02 00.
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3.5 CLEANING
A. Refer to section 27 02 00.

3.6 ACCEPTANCE
A. Refer to section 27 02 00.

END OF SECTION
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SECTION 27 13 00
COMMUNICATIONS BACKBONE CABLING

PART 1 - GENERAL

1.1 SUMMARY
A. This section includes the backbone cabling portion of a structured cabling system
including:
1. Copper backbone cabling
2. Fiber backbone cabling
3. Splicing
4. Termination and patch cables
B. Provide all backbone cabling, terminating hardware, adapters, and cross-connecting
hardware necessary to interconnect all system equipment including equipment located
in Telecommunications rooms.
C. Related Sections
Section 26 02 00 - Electrical (including related sub-sections)
Section 27 02 00 - Basic Materials and Methods for Communications Systems
Section 27 05 26 - Grounding and Bonding for Communications Systems
Section 27 05 28 - Pathways for Communications Systems
Section 27 05 43 - Underground Ducts and Raceways for Communications
Systems
Section 27 11 00 - Communications Room Fittings
Section 27 15 00 - Communications Horizontal Cabling

abrwnN=

No

1.2 REFERENCES

A. The publications listed below form a part of this specification. The publications are
referred to in the text by basic designation only.

B. Specific reference in specifications to codes, rules, regulations, standards,
manufacturer’s instructions, or requirements of regulatory agencies shall mean the
latest printed edition of each in effect at the date of contract unless the document is
shown dated.

C. Conflicts
1. Refer to section 27 02 00.

D. Codes and Standards (Most recent editions or as required in contract)

1. ANSI/TIA-568-C: Commercial Building Telecommunications Wiring Standard
2. ANSI/TIA-569-B: Commercial Building Standard for Telecommunications Pathways
and Spaces
3. ANSI/TIA-606-A: Administration Standard for Commercial Telecommunications
Infrastructure
4. ANSI/NECA/BICSI-607-A: Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications
5. TIA/EIA-758-A: Customer-Owned Outside Plant Telecommunications Infrastructure
Standard
National Electrical Code (NEC), based upon year approval by local codes or AHJ
BICSI Telecommunications Distribution Methods Manual (TDMM)
Local, county, state and federal regulations and codes in effect as of date of
purchase
9. Equipment of foreign manufacture must meet U.S. codes and standards. It shall
be indicated in the proposal the components that may be of foreign manufacture,
if any, and the country of origin.

® NS
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1.3

1.4

1.5

1.6

1.7

1.8

SUBMITTALS

A.
B.

Refer to section 27 02 00.
Cable Pulling Plan
1. The contractor shall submit a cable pulling plan prior to installation.
2. Submittal requirements:
a. Indicate the installed backbone conduit layout in schematic format, including
junction boxes and distances between junction boxes.
b. Indicate contents of each conduit.
c. Indicate the cable pulling calculations, conduit fill ratios and actual cable runs
and tensions.
d. Include detail and schedule showing the construction sequence of
communications rooms.
e. Installation of cabling shall not commence prior to approval of the pulling plan
and calculations by the engineer.
Splice Plan
1. The contractor shall submit shop drawings indicating the intended cable splice
points, mounting method and equipment list prior to installation
Cable Testing Plan
1. Refer to Section 27 02 00.
Cable Testing Reports
1. Refer to Section 27 02 00.

QUALITY ASSURANCE

A.
B.

Refer to section 27 02 00.
Cable splicing personnel shall have a minimum of five years splicing experience and
shall have completed a minimum of five major splicing projects.

DELIVERY, STORAGE, AND HANDLING

A.
B.
C.

Refer to section 27 02 00.

Storage temperature range: -40°F to 149°F (-40°C to 65°C)

Fiber cables shall be shipped on reels in lengths as specified with a minimum overage

of 10%:

1. The cable shall be wound on the reel so that unwinding can be done without kinking
the cable.

2. Two meters of cable at both ends of the cable shall be accessible for testing.
a. Allfiber shall be tested on the reel for continuity and distance compliance before

installation.

3. Eachreel shall have a permanent label attached showing length, cable identification
number, cable size, cable type, attenuation, bandwidth, and date of manufacture.
a. Labels shall be water resistant and the writing on the labels shall be indelible.

PROJECT/SITE CONDITIONS

A

Refer to section 27 02 00.

WARRANTY

A

Refer to section 27 02 00.

MAINTENANCE AND SUPPORT

A.

Refer to section 27 02 00.
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PART 2 - PRODUCTS

21 ACCEPTABLE COPPER CABLE MANUFACTURERS
A. Backbone (Riser) cableCat3
1. Berk-tek
2. General Cable
3. Superior Essex
4. CommScope
5. Owner approved alternate

2.2 ACCEPTABLE FIBER CABLE MANUFACTURERS
A. OSP (Outside Plant) armored cable (indoor/outdoor OM4 Multimode and OS2
Singlemode, armored)
1. Corning
2. Berk-tek
3. CommScope
4. Owner approved alternate
B. Plenum rated cable(OM4 Multimode and OS2 Singlemode)
Corning
Berk-tek
CommScope
Owner approved alternate

e

2.3 ACCEPTABLE COMPONENT MANUFACTURERS
A. Fiber Connectors (LC)
1. Corning
2. Berk-tek
3. CommScope
4. Owner approved alternate
B. Fiber Duplex Patch Cables (Type SM and MM)
1. Corning
2. Berk-tek
3. CommScope
4. Owner approved alternate
C. Fiber adapter panels (6-port)
1. Corning
2. Berk-tek
3. CommScope
4. Owner approved alternate
D. Fiber Termination Shelf (Rack-Mounted)
1. Corning (CCS)
2. Berk-tek
3. CommScope
4. Owner approved alternate
E. Fiber Distribution Cabinet (Wall Mounted)
1. Corning
2. Berk-tek
3. CommScope
4. Owner approved alternate
F. Building Entrance Terminals - 110in/110out - complete with 5 pin fast acting solid state
protection modules for all terminated cable pairs.
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1. Circa

2. Portasystems

3. Emerson

4. Owner approved alternate
G. Wall and/or Rack-mounted 110 Terminations Blocks .

1. Panduit

2. Leviton

3. Ortronics

4. Owner approved alternate
H. Labeling

1. Refer to section 27 02 00.
I. Firestopping

1.

Refer to section 27 02 00.

24 FIBER BACKBONE CABLING
A. Fiber General Requirements

1.

2.

Fiber shall be certified to meet all parts of TIA-455 and comply with TIA-492,

ANSI/ICEA S-83-596 and ANSI/ICEA S-83-640 and the NEC.

Fibers shall have D-LUX coating or approved equivalent to ensure color retention,

minimize micro bending losses and improve handling. The coating shall be

mechanically strippable.

Cable installed in plenums or air-handling spaces shall meet UL 910 and shall be

marked OFNP (optical fiber non-conductive plenum) in accordance with the NEC.

a. Plenum Fiber rated cable consisting of multiple fibers shall have a Plenum PVC
outer jacket.

1) Each group of fibers shall have a color-coded Low Smoke PVC buffer.

2) The buffered fibers are organized in subunits of fibers, reinforced with
aramid yarn for extra strength and surrounded with a color-coded low
smoke tube.

b. Within the premises, all fiber shall be placed in plenum rated innerduct the entire
length of the cable for protection. Use manufacturer plenum rated couplings for
all connections.

Riser cable shall meet UL 1666 and be marked OFNR (optical fiber nonconductive

riser) in accordance with the NEC.

a. Non-plenum, riser rated cable consisting of multiple fibers, shall have an
orange, Polyvinyl Chloride (PVC) outer jacket.

OSP (Outside Plant) Fiber

a. Stranded loose tube dielectric fiber cable shall be utilized for underground
conduit, direct buried, or aerial applications.

b. Underground cable, including cable installed in conduits or duct banks, shall
contain an additional moisture barrier in the form of a flooding compound.

c. All OSP fiber strength members shall be dielectric without any metallic
elements.

Fiber conductors shall follow standard color code schemes. Fiber numbers and

binders shall correspond to the following color codes:

a. Fiber/Binder No. 1 - blue

b. Fiber/Binder No. 2 - orange

c. Fiber/Binder No. 3 - green

d. Fiber/Binder No. 4 - brown

e. Fiber/Binder No. 5 - slate

f. Fiber/Binder No. 6 - white
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7.

8.

Fiber/Binder No. 7 - red

Fiber/Binder No. 8 - black

Fiber/Binder No. 9 - yellow

Fiber/Binder No. 10 - violet

Fiber/Binder No. 11 - rose

I.  Fiber/Binder No. 12 - aqua

Cable Minimum Bending Radius:

a. During Installation: 20X cable diameter

b. After Installation: 10X cable diameter

Operating temperature range: -76°F to 185°F (-60°C to 85°C)

T oI

B. Multi-mode Fiber Requirements

1.

SOONOORWN

Fibers shall have dual wavelength capability; transmitting at 850 and 1300 nm
ranges.

50/125 pm £ 2.5 ym core (OM 4)

Core non-circularity: =5%

125 pm = 1 pm cladding diameter

Cladding non-circularity: =1%

Colored fiber diameter: 254 ym £ 7 ym

Buffering diameter: 890 mm £ 50 mm

Minimum tensile strength: 100,000 psi

Maximum Attenuation: 3.5 dB/km at 850 nm and 1.5 dB/km at 1300 nm

. Minimum Bandwidth: 2000 MHz per km with laser launch at 850 nm ensured by

differential mode delay at 850 nm” in TIA-492AAAC and 500 MHz at 1300 nm.

. Additional component and transmission requirements for a 50/125 um fiber cable

capable of supporting 10 Gb/s serial transmission up to 984’-0” (300m) using 850
nm nominal wavelength lasers. These cables are suitable for use in accordance
with ANSI/TIA-568-B.1.

C. Single Mode Fiber Requirements

1.

Nookwd

©

Fibers shall have dual wavelength capability, transmitting at 1310 and 1550 nm
ranges.

8.3 um core

125 ym = 1 pym cladding diameter

Cladding non-circularity: =1%

Core/cladding concentricity error: = .5 ym

Colored fiber diameter: 254 ym £ 7 ym

Maximum Attenuation: 1.0 dB/km at 1310 and 1550 nm (inside premises) and 0.5
dB/km at 1310 and 1550 nm (OSP)

Minimum Bandwidth: 20 GHz

The mechanical and environmental specifications for OSP fiber cable shall be in
accordance with ANSI/ICEA S-87-640. OSP fiber cables shall be of a water-block
construction and meet the requirements for compound flow and water penetration
as established by ANSI/ICEA S-87-640. Outdoor cable shall have minimum pull
strength of 2670 N (600 Ibf).

25 COPPER BACKBONE CABLING
A. Copper Cable Requirements

1.
2.

100 Q balanced twisted-pair

Plenum-rated cabling: Cable installed in plenums or air-handling spaces shall meet
UL 910 and shall be marked CMP (communications multipurpose plenum) in
accordance with the NEC.
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a. Plenum cable shall consist of #24-AWG solid copper conductors insulated with
color-coded FEP
3. Non-plenum riser-rated cabling shall meet UL 1666 and be marked CMR
(communications multipurpose riser) in accordance with the NEC, and shall consist
of 24 AWG copper conductors insulated with color-coded PVC copper cables.
4. ASP-filled multi-pair copper cables shall be utilized for underground conduit or
direct buried applications.
a. All OSP copper cable shall be transitioned to inside cable within 50’-0” of
building entry.
b. The metallic portion of the cables, if present, must be bonded to the building
ground upon entry.
5. The bending radius and pulling strength requirements of all backbone cables shall
be observed during handling and installation.
B. Coaxial Cable Requirements
1. All cable must be plenum-rated 0.500 hard line or RG-11
2. All cable shall be shielded, with a copper clad aluminum center conductor;
expandable polyethylene dielectric; continuous aluminum outer conductor, and a
flame retardant jacket.
3. All cable shall be tested and marked to comply with the NEC requirements for
(CATVR) riser rating.

2.6 COPPER PATCH CABLES
A. Refer to Section 27 15 00.

2.7 FIBER PATCH CABLES
A. Verify exact quantities and lengths with Owner prior to purchase
B. Provide the appropriately-rated (matched to the installed cable plant) Modular Patch

Cords for the appropriate location and equipment.

Multi-mode patch cables shall be a buffered, graded-index fiber with a 50 um core and

a 125 micron cladding

Single Mode patch cables shall be a stepped-index 8.3 um core with a 125 pym cladding.

Duplex SC connectors shall meet the following specifications:

1. Made and warranted by the manufacturer of the cabling system installed in this
project and shall meet or exceed patch cord specifications as outlined in TIA
standards.

2. Patch cords shall be in original packaging when presented to the Owner.

Aramid yarn and a jacket of flame-retardant PVC shall cover the fiber cladding.

Multi-mode patch cables additional requirements:

1. Mated Connector Loss: p=0.3dB, 0 =0.2dB

2. Connection Repeatability: 0.20 dB maximum changes per 100 reconnects

H. Single Mode patch cable additional requirements:

1. Return Loss: -50 dB maximum
2. Mated Connector Loss: y=0.35dB, 0 =0.2dB
3. Connection Repeatability: 0.20 dB maximum changes per 200 re-connects.

I.  The Multi-mode connector (visible portion) and adapter/outlet shall be identified by the
color beige.

J. The Single Mode connector (visible portion) and adapter/outlet shall be identified by
the color blue.

mo O

@m

2.8 LABELING
A. Refer to Section 27 15 00.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

EXAMINATION
A. Refer to Section 27 02 00.
B. Verify the following before proceeding:

1.

Conduits, cable trays and pull boxes are properly installed following section 270528

2. Backboards in communications rooms are properly installed following section
271100
3. Grounding system is properly installed and tested following section 270526
4. Liquid-carrying pipes are not installed in or above voice and data system
communications rooms.
a. Do not proceed with installation in affected areas until removed.
PREPARATION

A. Refer to section 27 02 00.

COPPER INSTALLATION
A. Backbone Cable

1.

The Contractor shall install riser cables according to manufacturer’s instructions
for compliance to warranty requirements.

B. OSP Cable

1.

The Contractor shall verify pulling material (pull rope, mule tape, etc.) average
breaking strength based on cable type and size, pulling distance and pathway, and
other pertinent factors.

C. Copper Cable and Connectors

1.

The Contractor shall install connectors according to manufacturer’s instructions for
compliance to warranty requirements.

TERMINATION FOR COPPER BACKBONE
A. Copper

1.

110-type Wiring Blocks using C5 clips, Insulation Displacement Connector
Systems, with proper patch cord

a. Compatible with all voice and data circuits

b. Underwriter's Laboratories (UL) listed

Protector Panels shall be provided for all outside plant installed copper circuits. The
protectors shall provide pair-for-pair protection and be mounted on a 0’-3/4” fire-
rated wallboard.

FIBER INSTALLATION
A. Fiber Cable Installation

1.

Fiber cable shall be installed in innerduct from near end termination point to far end

termination point.

a. Only UL-approved plenum-rated innerduct shall be installed in all plenum areas.

b. Metallic conduit may be used in lieu of innerduct in plenum-rated ceilings if it is
bonded and grounded correctly.

Only technicians certified by the product manufacturer shall perform terminations.

a. Terminations shall be made in a controlled environment.
b. Cables may be assembled off-site, although testing must be completed with
the cable in its final installed condition.

Communications Backbone Cabling 271300-7



Dallas County Road & Bridge District 4 - New Construction - Phase 2

C.

Test optical fiber on the reel for distance and continuity verification before
installation.

3. Ateach location where fiber cable is exposed to human intrusion, it shall be marked
with warning tags.

a.

b.

C.

d.

These tags shall be yellow or orange in color, and shall contain the warning
"CAUTION FIBER OPTIC CABLE".

The text shall be permanent, black, block characters, and at least 0’-.1875”
high.

A warning tag shall be permanently affixed to each exposed cable or bundle of
cables, at intervals of not less than 5’-0”.

Any section of exposed cable that is less than 5’-0” in length shall have at least
one warning tag affixed to it.

B. Fiber Distribution Center
1. Contractor shall provide sufficient spare adapter plates to fill the appropriate-sized
FDC.

3.6 FIBER TERMINATION AND SPLICING

A. Interconnect Units and Distribution Shelves

1. Modular in design and used in fiber interconnection, cross-connection, and splicing
applications

2. 1’-7” (19”) rack-mountable
3. Accept 12-strand, 24-strand, 48-strand or 72-strand terminations
4. Owner approved industry standard connector

B. Splicing and closures
1. Fiber splice modules shall be utilized for all OSP terminations.
2. The link shall consist of:

a.

b
c.
d.
e
f.

Fiber cable

Splice

Splice tray holder/closure

Fiber panel/coupler

Pre-manufactured fiber pigtail with pre-polished fiber connector

Fiber jumper to connect the pigtail-coupled link to the appropriate electronic
switch

C. Fiber Fusion Splice
1. Fusion splices shall be mounted in protective trays within the closure.
2. Fusion splices shall not exceed a maximum optical attenuation of 0.3 dB when
measured in accordance with ANSI/TIA-455-34, Method a (factory testing) or
ANSI/TIA-455-59 (field testing).

a.
b.

Fiber splices shall have a minimum return loss of 20 dB for Multi-mode

Fiber splices shall have a minimum return loss of 26 dB for Single Mode

1) Minimum Single Mode return loss for broadband analog video (CATV)
applications is 55 dB.

3.7 INSTALLATION REQUIREMENTS
A. All installation shall be done in conformance with ANSI/TIA-568-B standards, BICSI
methods, and industry standard installation guidelines.
1. The Contractor shall ensure that the maximum pulling tensions of the specified
distribution cables are not exceeded and cable bends maintain the proper radius
during the placement of the facilities.
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3.8

3.9

3.10

2. Failure to follow the appropriate guidelines shall require the Contractor to provide
in a timely fashion the additional material and labor necessary to properly rectify
the situation.

3. This shall also apply to any and all damages sustained to the cables by the
Contractor during the implementation.

B. The Contractor shall provide service loops for cables terminating in the communications
rooms.

1. A 10°-0” service loop shall be provided and secured in a neat and standards-
compliant manner above the equipment racks or cable trays unless specified
otherwise.

2. This allows for future changes or expansion without installing new cables.

C. Documentation

1. All cable inventory data documentation shall be submitted in format coordinated
with and approved by owner so that data can be incorporated into existing
databases.

2. Documentation shall include cable identification number, source and destination,
type of cable, length of cable and number of pairs or fibers.

3. Complete cross connect documentation is required. It shall include detailed
documentation of each pair of all copper backbone cable and strand of fiber.

FIELD QUALITY CONTROL
A. Refer to section 27 02 00.

COPPER POST-INSTALLATION TESTING
A. Contractor shall test each pair or strand of every cable prior to acceptance.
B. Refer to Sections 27 02 00 and 27 15 00.
C. Copper Test Documentation
1. Refer to Section 27 15 00.
D. Copper testing requirements
1. Refer to Section 27 15 00.
2. Copper backbone shall exceed ANSI/TIA-568-B.2 Backbone Cabling requirements
and meet the manufacturer’s specifications for the installed product.
3. OSP cabling test equipment shall be capable of making frequency sweeps at an
impedance of 135 Q at the following frequencies (kHz): 20, 30, 50, 69, 90, 110,
138, 276, 400, 600, 800, 1000, and 1100.
a. A far-end device shall be used for all frequency measurements.
b. The loss at 138 kHz shall not exceed 46 dB.
c. The test set shall have the ability to store 100 tests and be able to upload to a
PC.
d. The test set shall be able to measure resistance between the following
conductors: tip to ring, tip to ground, and ring to ground.
e. All measurements shall be greater than 999 Q.
E. Copper Test Equipment
1. Refer to Section 27 02 00.

FIBER POST-INSTALLATION TESTING

A. Provide all labor, materials, tools, field-test instruments and equipment required for the
complete and proper test measurements of the installed fiber cabling.

B. Contractor shall have successfully attended a fiber testing training program, which
includes testing with an OLTS and an OTDR and have obtained a certificate as proof
thereof.
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C.

All outlets, cables, patch panels and associated components shall be fully assembled

and labeled prior to field-testing.

1. Any testing performed on incomplete systems shall be redone on completion of the
work.

. Dust caps shall be placed on fiber endfaces or adapters for each optical fiber link after

all testing is complete on the fiber link.

. Pre-test Submittals

1. Manufacturers catalog sheets and specifications for the fiber cable field-test
instruments including
a. OLTS (Optical Loss Test Set)
b. OTDR (Optical Time Domain Reflectometer)
c. End-face inspection capture device
. A schedule (list) of all fiber cables to be tested
. Fiber testing training program certificate
. Sample test reports
iber testing standards
. The Contractor shall meet or exceed the following standards and guidelines:
a. ANSI/TIA-568-C.0 Optical Fiber Transmission/Test Requirements, and Annex
E: Optical Fiber Field Test Guidelines (Tier 2)
1) Tier 2 testing is a higher level of testing that provides qualitative measures
of the installed condition and performance of the cabling system
b. ANSI/TIA-568-B.3 Optical Fiber Cabling Components Standard
c. TIA/TSB-140 Additional Guidelines for Field-Testing Length, Loss and Polarity
of Optical Fiber Cabling Systems
2. Multi-mode requirements
a. ANSI/TIA-526-14-A, Method B
b. ANSI/TIA-455-50B
3. Single Mode requirements
a. ANSI/TIA-526-7, Method A.1: Optical Power Loss Measurements of Installed
Single Mode Fiber Cable Plant-OFSTP-7
4. The cable installers shall have a copy of these references in their possession and
be familiar with the contents
In order to conform to the overall project event schedule, the contractor shall survey
and coordinate the optical fiber testing with other applicable trades.

2
3
4
F
1

. In addition to the test regiment detailed in this document, the contractor shall notify the

Owner of any additional tests that are deemed necessary to guarantee a fully

functional system.

1. The contractor shall carry out and record any additional measurement results at
no additional charge.

The contractor shall provide all test measurement results two (2) weeks prior to

substantial completion in spreadsheet format and native file format from the test

instrument.

1. Software shall also be provided to view the native results.

All tests performed on optical fiber cabling that use a laser or LED in a test set shall be

carried out with safety precautions in accordance with ANSI Z136.2.

1. A visible fault locator (VFL) normally uses a Class 2 or 3 light source and should
not be directly viewed.

2. Safe usage of the tool requires indirect viewing of the light source by pointing the
end of the fiber at an adjacent surface (or introducing another surface in front of a
fixed mounted connector) until the presence of light is determined.

Link attenuation measurement and allowance calculation
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1. The measured link attenuation shall be less than the link attenuation allowance.
The link attenuation allowance is calculated as:
a. Link Attenuation Allowance (dB) = Cable Attenuation Allowance (dB) +
Connector Insertion Loss Allowance (dB) + Splice Insertion Loss Allowance
(dB)
1) Connector Insertion Loss Allowance (dB) = Number of Connector Pairs X
0.4dB
2) Splice Insertion Loss Allowance (dB) = Number of Splices X 0.15dB
3) Cable Attenuation Allowance (dB) = Maximum Cable Attenuation Coefficient
(dB/km) X Length (km)
L. Fiber Testing Requirements
1. All installed fiber links shall be field-tested and pass the following tests:
a. OLTS (Optical Loss Test Set) length and dual wavelength attenuation
b. OTDR (Optical Time Domain Reflectometer) traces and event tables
c. Image captures of connector end-faces
2. OLTS (Optical Loss Test Set)
a. The length and attenuation of each installed fiber link shall be measured and
documented.
b. System loss measurements requirements:
1) 850 and 1300 nanometers for Multi-mode
2) 1310 and 1550 nanometers for Single Mode
Reflective events (connections) shall not exceed 0.75 dB.
Non-reflective events (splices) shall not exceed 0.3 dB.
e. The acceptable link attenuation for Multi-mode horizontal fiber is based on the
maximum distance of 295’-0”.
f. A horizontal link in a network with a consolidation point may be tested using a
fixed upper limit for attenuation of 2.75 dB.
g. Optical sources shall be turned on for a minimum of 5 minutes prior to
referencing.
h. Fiber links shall be measured and reported for attenuation in each direction and
attenuation bi-directionally (averaged in both directions)
i. Polarity shall be verified for duplex connector systems
j. Mandrels
1) Mandrels shall be used when testing attenuation of Multi-mode fiber cabling
2) Where mandrels are used, secure the mandrel to the light source by some
means such as a cable tie or tape.
3) Care should be taken to ensure that the fiber jacket is not deformed or
damaged when using a cable tie or tape.
4) The light source shall be referenced to the meter a minimum of twice daily
(i.e., in the morning and noon).
3. OTDR (Optical Time Domain Reflectometer)
a. An OTDR trace shall be taken of each fiber link in one direction to ensure
uniformity of cable attenuation and connector insertion loss
b. Testing shall consist of a bi-directional end to end OTDR trace performed per
TIA 455-61
c. Individual connector, splice and fiber insertion loss shall be evaluated using the
OTDR trace.
d. Fibers shall be inspected at 250X for Multi-mode and 400X for Single Mode
4. End-face Image Capture
a. An image of each fiber optic connector end-face shall be taken, recorded and
provided as part of the records.

oo
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5. Maximum Attenuation

a. Single Mode ISP (inside) 1.0 dB/km at 1310 nm and 1550 nm

b. Single Mode OSP (outside) 0.5 dB/km at 1310 nm and 1550 nm

c. Multi-mode 3.5 dB/km at 850 nm and 1.5 dB/km at 1300 nm

6. Test Cords (Jumpers)

a. Testing of the cabling shall be performed using high-quality test cords of the
same fiber type and core size as the cabling under test. Use a single patch cord
reference for fiber testing.

1) OLTS test cords shall be between 3’-3” (1m) and 16’-4” (5m).

2) OTDR testing shall be approximately 328’-0” (100m) for the launch cable
and at least 82°-0” (25m) for the receive cable. . OTDR testing shall be
Bidirectional with Pigtails installed.

b. The testjumper, the adapters, and fiber under test shall be cleaned immediately
prior to each fiber being tested.

1) After cleaning, cleaning solutions shall be given sufficient time to evaporate
(approximately 30 seconds) prior to the mating of fiber test jumper to the
fiber under test.

7. Test Failure

a. Any fiber link that fails these requirements shall be diagnosed and corrected.

b. Any corrective action that must take place shall be documented and followed
with a new test to prove that the corrected link meets performance
requirements

8. Acceptable Testers
a. Fluke DTX CableAnalyzer
b. Owner Approved equivalent

M. The Owner or the Owner’s representative shall be invited to witness, review or both

witness and review field-testing.

1. The Owner or the Owner’s representative shall be notified of the testing start date,
five (5) business days before testing commences.

2. The Owner or the Owner’s representative will select a random sample of 5% of the
installed links and test that sample.

a. The measured results obtained from the random sample shall be compared to
the data provided by the contractor.

b. If more than 2% of the sample results differ in terms of the pass/fail
determination, the contractor under supervision of the Owner or Owner’s
representative shall repeat 100% of the testing at no cost to the Owner.

N. Test Results
1. The detailed test results documentation data is to be provided in an electronic
database for each tested fiber strand and shall contain the following information:

a. lIdentification of the customer site as specified by the end-user

b. Name of the test limit selected to execute the stored test results

c. Name of the personnel performing the test

d. Date and time the test results were saved

e. The manufacturer, model and serial number of the test instrument.

f. The version of the test software and the version of the test limit database held

within the test instrument.

Fiber identification number

Length for each optical fiber

i. Index of refraction used for length calculation when using a length capable
OLTS.

Fa
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j- Testresults toinclude OLTS attenuation link and channel measurements at the
appropriate wavelength(s) and the margin (difference between the measured
attenuation and the test limit value).

k. Test results to include OTDR link and channel traces and event tables at the
appropriate wavelength(s).

I. Length for each optical fiber as calculated by the OTDR

m. Overall Pass/Fail evaluation of the link-under-test for OLTS and OTDR
measurements

n. Circuit IDs reported by the test instrument should match the specified label ID

3.11 CLEANING
A. Refer to section 27 02 00.

3.12 ACCEPTANCE
A. Refer to Section 27 15 00.

END OF SECTION
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SECTION 27 15 00
COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

SUMMARY

A. This section of the horizontal cabling portion of a structured cabling system includes:
1. UTP Copper cabling
2. Termination and patch cables

B. Provide all horizontal cabling, terminating hardware, adapters, and cross-connecting
hardware necessary to interconnect all system equipment including equipment located
in communications rooms.

C. Related Sections
1. Section 27 02 00 - Basic Materials and Methods for Communications Systems
2. Section 27 05 26 - Grounding and Bonding for Communications Systems
3. Section 27 05 28 - Pathways for Communications Systems
4. Section 27 11 00 - Communications Room Fittings

REFERENCES

A. The publications listed below form a part of this specification. The publications are
referred to in the text by basic designation only.

B. Specific reference in specifications to codes, rules, regulations, standards,
manufacturer’s instructions, or requirements of regulatory agencies shall mean the
latest printed edition of each in effect at the date of contract unless the document is
shown dated.

C. Conflicts
1. Refer to section 27 02 00.

D. Codes and Standards
1. Refer to section 27 02 00.

SUBMITTALS
A. Refer to sections 27 02 00 and 27 13 00.

QUALITY ASSURANCE
A. Refer to section 27 02 00.

DELIVERY, STORAGE, AND HANDLING
A. Refer to sections 27 02 00 and 27 13 00.
B. Storage temperature range: -40°F to 149°F (-40°C to 65°C)

PROJECT/SITE CONDITIONS
A. Refer to section 27 02 00.

WARRANTY
A. Refer to section 27 02 00.

MAINTENANCE AND SUPPORT
A. Refer to section 27 13 00
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PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A.

B.

Labeling

1. Refer to section 27 02 00.
Firestopping

1. Refer to section 27 02 00.

2.2 ACCEPTABLE COPPER MANUFACTURERS

A

UTP Plenum Rated Cable Cat6 (blue)
1. Berk-tek

2. General Cable

3. Owner approved alternate
Data/Voice Outlet Components Cat6
1. Leviton

2. Panduit

3. Owner approved alternate

Patch Panels (24 or 48 port)

1. Leviton

2. Panduit

3. Owner approved alternate
Copper Patch Cords Cat6 Pre-assembled
1. Panduit

2. Leviton

3. Owner approved alternate

. Wall and/or Rack Mount 110 Termination Blocks

1. Panduit

2. Leviton

3. Owner approved alternate
Faceplate for wall-mount telephones
1. Leviton 4108W-1SP

2. Panduit KWP6

3. Owner approved alternate

2.3 ACCESSORIES

A

Mount one laminated full-size hard copy in color of an as-built floor plan designating
workstation locations, pathways, and communications room locations. Confirm hard
copy size with Owner.

Provide clear plastic lamination serving each communication room.

Install the laminated drawings within a protective Plexiglas encasement on the wall of
the servicing communications rooms. To ease accessibility the Plexiglas encasement
shall be in either flip-down format or file folder format.

2.4 HORIZONTAL COPPER CABLING

A

Recognized cabling for providing the signal medium from the work area to the

communications room shall include the following:

1. Category 6 UTP cable

Category 6 UTP Cable Requirements

1. 23/24 AWG solid bare copper.

2. Cable jacket shall comply with NEC Article 800 for use as a plenum cable and shall
be UL and ¢ (UL) Listed Type CMP (communications multipurpose plenum).
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25

2.6

Cable shall terminate on an eight-pin modular jack at each outlet. All horizontal

cabling shall meet or exceed the ANSI/TIA-568-C.2 Commercial Building

Telecommunications Cabling Standard, Part 2: Balanced Twisted Pair Cabling

Components.

Cables shall be marked as UL verified with a minimum of Category 6 rating.

The cable shall support Voice, Analog Base band Video/Audio, Fax, Modem,

Switched-56, T-1, ISDN, RS-232, RS-422, RS-485, 10BASE-T Ethernet, Token

Ring, 100Mbps TP-PMD, 100BASE-T Ethernet, 155 Mbps ATM, AES/EBU Digital

Audio, 270 Mbps Digital Video, 622 Mbps 64-CAP ATM and emerging high-

bandwidth applications, including 1 Gbps Ethernet, gigabit ATM, as well as all 77

channels (550 Mhz) of analog broadband video.

The maximum horizontal cable tested length for Category 6 copper cable from the

termination of the cable in the communications room to the outlet is 295’-0”. It's

contractor’s responsibility to reroute as necessary to bring all cable runs within

distance limit without additional cost to the project. Plan ahead and get approval

or exception from Owner before pulling the cables that would ne over the distance

limit.

Cable shall meet or exceed the following electrical characteristics:

a. Cable shall be specified to 250 MHz. Cable shall meet the manufacturer’s
guaranteed electrical performance and physical specifications.

TERMINATION HARDWARE
A. Patch panels

Patch panels shall be rated to match installed cable plant

2. The wiring block shall accommodate #23 AWG cable conductors.
3. All modular cross connect panels shall be UL-listed.

B. Work Area Outlet Cat6

Universal eight-position jack pin/pair assignments

2. Jack Color:

a. Data: Blue (or approved alternate).

C. Work Area Outlet Faceplates:

White or ivory to match electrical outlets.

PATCH CABLES

A.
B.

Verify exact quantities and lengths with Owner prior to purchase
Patch Cable requirements:

Category 6, stranded UTP cable

2. Standard modular non-keyed, 8-position 8-conductor plug

3. 94V-0 rated

4. UL listed

5. Meets FCC Part 68

Provide 3’-0”, 5’-0”, 7’-0”, and 10’-0” Patch Cords at the communications room for each
installed port.

Coordinate with Owner on the active equipment layout prior to purchase to ensure
correct sizing of patch cords from patch panels to switching equipment.

2. When connecting voice ports to a copper riser, provide a one-pair stranded 8P8C

connector on one end and 110GS on the other end and shall be of appropriate
length for application.

Provide a 10’-0” Station Cord for each work area outlet port.
Place each size/length patch cord in a separate container, and mark the containers
that hold the patch cords with the length of patch cords contained within.
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2.7

F.

G.

H.

All cords shall conform to the requirements of ANSI/TIA-568-C.2 Commercial Building
Telecommunications Cabling Standard, Horizontal Cabling Section, and be part of the
UL LAN Certification and Follow-up Program.

Cords shall be equipped with an eight-pin modular connector on each end, wired
straight through and shall be of appropriate length for application.

All rated patch cords shall be round, and consist of #23 AWG copper, stranded
conductors, tightly twisted into individual pairs.

Patch cords shall be made and warranted by the manufacturer of the cabling system
installed in this project and shall meet or exceed patch cord specifications as outlined
in TIA standards.

IDENTIFICATION (LABELING) SYSTEM

A

Refer to sections 27 02 00 and 27 13 00.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

PREPARATION

A.
B.

Refer to section 27 02 00.

The Contractor shall check pathways, raceways, and other elements for compliance
with space allocations, installation tolerances, debris, hazards to cable installation, and
other conditions affecting installation prior to installation.

INSTALLATION REQUIREMENTS

A.
B.

Refer to section 27 02 00.

All installation shall be done in conformance with ANSI/TIA-568-C standards, BICSI

methods, industry standards and manufacturer’s installation guidelines.

1. The Contractor shall ensure that the maximum pulling tensions of the specified
distribution cables are not exceeded and cable bends maintain the proper radius
during the placement of the facilities.

2. Failure to follow the appropriate guidelines shall require the Contractor to provide
in a timely fashion the additional material and labor necessary to properly rectify
the situation.

3. This shall also apply to any and all damages sustained to the cables by the
Contractor during the implementation.

Install cable using techniques, practices, and methods that are consistent with specified

data cabling and the installed components and that ensure specified performance

levels of completed and linked signal paths, end to end.

1. Pull cables in smooth and regular motions using methods that prevent cable
kinking.

2. Pull cables simultaneously if more than one is being installed in the same
raceway/pathway.

3. If necessary, use approved cable pulling lubricant

4. Use fish tape, cable, rope, basket weave wire/cable grips, and other tools that will
ensure no damage to the media or raceway.

5. Install open cabling parallel and perpendicular to surfaces or structural members
following surface contours where possible.

6. Do not bend cable greater than a bend radius of 0’-1”.
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Provide a 10’-0” service loop in the telecommunication room, supported by cable tray
and/or j-hooks and dressed to the termination point. Provide a 3’-0” service loop at the
work area outlet, supported by a j-hook above the access ceiling or conduit stub out
unless otherwise specified. Only approved cable support components are
acceptable.

1. Increase the service loop length to 20’-0” at the wireless access device, supported
by j-hooks or cable tray above the access ceiling or conduit unless specified
otherwise.

2. All service loops shall be a minimum of 1’-6” (18”) in diameter and be accessible
for maintenance.

3. Cable attachment to or support by any device or component other than approved
cable supports is not acceptable.

Coordinate loop placement and orientation with the technology consultant.

1. This allows for future changes or expansion without installing new cables.

Install cables in continuous “home run” lengths from work station outlet to specified

patch panel.

1. No intermediate punch down blocks or splices may be installed or utilized between
the communications rooms and the workstation outlet without written Owner
permission.

All cable must be handled with care during installation so as not to change performance

specifications.

1. Factory twists of each individual pair must be maintained up to the connection points
at both ends of the cable.

2. There shall never be more than 0’-1/2” of unsheathed cable at either the wiring
closet or the workstation termination locations.

. All cabling and associated hardware shall be placed so as to make efficient use of

available space.
1. All cabling and associated hardware shall be placed so as not to impair equipment’s
efficient use of their full capacity.

3.4 CABLING METHODS

A

The Contractor shall provide cabling in accessible spaces, cable tray, (surface and/or

enclosed raceway), conduits, and/or J-Hook cable support system.

1. Within consoles, racks, cabinets, desks, and counters, in accessible ceilings spaces
and in gypsum board partitions where open cable method may be used.

2. Use UL or ETL listed plenum rated cable in all spaces.

3. Provide all necessary installation materials, hardware, tools and equipment to
perform insulation displacement type terminations at all data outlets, patch panels,
and voice termination materials.

Conceal raceway and cabling except in unfinished spaces as is practical.

Exposed Cable

1. All station cabling shall be installed inside walls or ceiling spaces whenever
possible.

2. Exposed station cable will only be run where indicated on the drawings and will
only be allowed when no other options exist.

a. Owner must approve all exceptions.

The Contractor shall utilize conduits/cable tray as indicated on the drawings.

All cabling placed above drop ceilings must be supported by cable tray, J-hooks, caddy

bags or conduit.
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3.5

F.

1. The Contractor shall permanently affix cable supports to the building structure or
substrates and provide attachment hardware and anchors designed for the
structure to which attached and are suitably sized to sustain the weight of the
cables to be supported.
a. Attaching cable to pipes or other mechanical items is not permitted.
b. Cabling shall not be attached to ceiling grid wires.

2. Multiple cables are to be dressed every 5’-0” to 7°-0".
a. Maximum cable sag between cable hooks is 3"-6".

The Contractor shall route data and voice cables separately in a neat and orderly

fashion.

1. No cable ties or wraps shall be used to secure the cables in the runway outside of
the communications rooms. Cable ties shall be rated for the environment.

Keep all items protected before and after installation with dust and moisture proof

barrier materials/envelopes.

. If wiring is terminated on patch panels, data, voice jacks prior to painting, carpet

installation, and general finish clean up, these jacks shall be placed in a protective

envelope to ensure dust, debris, moisture, and other foreign material do not settle onto

jacks’ contacts.

1. Envelope will be removed on final trim out after other trades have completed their
finish work.

2. It shall be the Contractor’s responsibility to ensure the integrity of these protective
measures throughout the life/installation of the project.

a. Cable bundles brought into the communications rooms shall be routed and
dressed in such a manner that prior to termination the cables are not subject
to damage and misuse such as installers walking on the bundles that are on
the floor.

b. Cable pulling force shall not exceed 25 Ibs of pulling tension or cable
manufacturer’'s recommended pulling tensions.

c. Do notleave cables on the floor unprotected or cable bundles hanging from the
ceilings. Coil them up in a temporary manner and protect them from damage.

Communications room cables shall be combed and dressed in a manner as to prevent

twists, “braiding” and crossed cables in the cable bundle from the communication room

entrance to the termination point at the rear of the patch panel.

1. Behind the patch panel, the cable bundle shall be attached to the rear cable support
bar, and shall drop out each cable in a neat, cascading manner to prevent crossed
and/or interwoven cables to each patch panel port termination point.

a. Use Velcro wraps instead of cables ties for all bundling in the communications
rooms.

b. Plastic/nylon tie-wraps are not allowed to permanently secure cables inside the
communications room.

CABLING SEPARATION

A

Comply with TIA rules for separating unshielded copper communication and data-
processing equipment cables from potential EMI sources, including electrical power
lines and equipment.

Maintain a minimum spacing of 1’-6” (18”) from electrical feeders and/or branch circuit
wiring including, but not limited to, light fixtures, sources of heat and EMI sources.
Maintain a minimum spacing of 1’-0” from auxiliary systems cabling.

Maintain a 1’-0” separation where cables must pass perpendicularly to electrical,
plumbing, or other wiring, conduit, or piping systems.
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E.

1. Use non-conduit bushings, if necessary to maintain separation, which allow for the
addition of a reasonable number of cables in the future.

Maintain communications pathways away from electrical apparatus such as motor

driven equipment and transformers, minimum separation distance of 10’-0” is

recommended.

3.6 CABLING TERMINATION

A.
B.

C.
D

@m

Terminate cables in consistent consecutive order.
Terminate cables onto 8P8C modular patch panels without damaging twisted pairs or
jacket.

Arrange cables on patch panels and voice termination hardware in ascending order of
room numbers and outlet numbers within rooms.
. Provide a 10’-0” service loop for horizontal cables at each rack in communications
rooms.
1. Locate loop at ceiling deck or on bottom of cable runway in minimum 1°-6” (18”)
diameter.

Provide a 3’ service loop for horizontal cables at work area outlets. Locate service loop

above or below data/voice outlet were vertical cable run transitions to horizontal run.

Maintain twists in cable pairs to within 0’-1/2” of termination.

Building Systems Cabling (BAS, FA, elevator line, etc)

1. Coordinate exact placement and connectivity requirements with applicable trade
prior to installation.

2. Group all building systems cables in one group.

3. Clearly label cable number and function, in the last positions on the horizontal
cabling blocks in each communications room.

. Limit cable-bending radius to 20X the cable diameter during installation, and 15X the

cable diameter after installation.

Start numbering at the left of the main door to the room and continue in a clockwise

direction around the room.

1. The cables within the room will be terminated starting with the cables located to
the left of the main door to the room and continue around the room in a clockwise
direction.

3.7 TERMINATION HARDWARE

A

Station Hardware

1. Flush mount jacks shall be mounted in a faceplate with back box.

2. Outlets shall not be mounted on temporary, movable, or removable surfaces, doors,
or access hatches without prior Owner approval.

3. 8P8C Jack Pin Assignments for work area outlets shall match the T-568B wiring
scheme.

Patch panels

1. Copper cables shall be terminated in eight position/eight conductor (8P8C) modular
patch panels.

2. All Modular jack panels shall match the T-568B wiring scheme.

. Work Area Outlet

1. 8P8C non-keyed modular outlets for applications up to one Gbps and ANSI/TIA-
568-C compliant for the specified transmission requirements

Work Area Outlet Faceplates:

1. Furnish and install blank plates in all unused ports.
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3.8 SPECIAL CIRCUITS

A

The Contractor shall coordinate with the Owner on the cable termination plan for special
circuits, including cables to wireless access point locations, security, elevators, fire
alarms, etc.

. Wireless Access Points

1. Install two (2) cable(s) from dedicated wireless patch panel(s) in communications
room to outlets having 8P8C connectors within a BISCUIT box.

2. Enclosures shall be NEMA rated for the environment to which they are exposed.

3. 30’-0” of cable slack shall be coiled and hung on a “J”-hook at the enclosure
location.

3.9 IDENTIFICATION AND LABELING

A

o O

m

Labeling system shall consist of a hand-held portable printer and labels appropriate to

the application. Handwritten labels are not acceptable.

Labelling scheme shall meet Owner’s IT cabling standard and industry standards and

best practices. Submit labelling scheme for approval before work to start.

Fiber termination hardware (designation strip) shall have a 0’-3/4” x 0’-1/4” thermal

transfer printable label with a permanent acrylic adhesive

All labels shall be permanent and shall not fade, peel, or deteriorate due to environment

or time.

The Contractor shall provide a copy of the finalized plan in writing to the Owner

representative and DBR for review and authorization to proceed.

1. Coordinate with Owner for specifications on labeling of all hardware, cabling, and
related equipment prior to any testing.

Labeling requirements:

Label cable terminations on designation strips

Label all cable at each terminating point.

Label each port of the work area outlet.

Cabile identification numbers shall not be duplicated.

Label patch panels in the communications rooms to match those on the

corresponding voice and data outlets.

a. The font shall be at least 0’-1/8” in height.

6. Where a wireless access point is installed above an acoustical ceiling, label the
ceiling grid frame below the access point, displaying the data port number and, if
applicable, the access point identification number. Coordinate labeling of grid with
Owner and Architect prior to application of labels.

7. Label each distribution rack, block and other terminating equipment unit and field
within that unit within 0’-4” from the block or patch panel termination. Keep labels
in a neat and orderly lineup.

8. Label each connector and each discrete unit of cable-terminating and connecting
hardware within connector fields, in wiring closets and equipment rooms.

a. Where similar jacks and plugs are used for both communication and data-
processing equipment, use a different color for jacks and plugs of each service.

9. Postthe cable schedule in a prominent location in each wiring closet and equipment
room. List incoming and outgoing cables and their designations, origins, and
destinations.

Location and termination field description

1. Room location

2. Rack-mount or Wall mount

3. Termination field type
a. Specific patch panel ports versus a separate dedicated patch panel

abrownN=
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3.10

3.11

H.

Unique identifiers

1. Segregation and position on equipment rack

2. Port color-coding

3. Unique labeling

Documentation

1. Provide electronic copy of final comprehensive schedules for project in software
and format selected by Owner.

a. All labels shall correspond to as-built drawings and to final test reports.

2. All cable inventory data documentation shall be submitted in format coordinated
with and approved by Owner so that data can be incorporated into existing
databases.

3. Documentation shall include cable identification number, source and destination,
type of cable, length of cable and number of pairs or fibers.

4. Complete cross connect documentation is required.

FIELD QUALITY CONTROL

A

Refer to section 27 02 00.

POST-INSTALLATION TESTING

A

B.

Contractor shall test each pair or strand of every cable prior to acceptance. (100%

PASS)

Contractor shall submit acceptance documentation as defined below. No cabling

installation is considered complete until test results have been completed, submitted

and approved.

Standards Compliance and Test Requirements:

1. Cabling shall meet ANSI/TIA-568-C.2 Category 6 Horizontal cabling requirements.

Attenuation, NEXT, PSNEXT, Return Loss, ELFEXT, and PSELFEXT data that indicate

the worst case result, the frequency at which it occurs, the limit at that point, and the

margin.

1. These tests shall be performed in a swept frequency manner from 1 MHz to highest
relevant frequency, using a swept frequency interval that is consistent with TIA and
ISO requirements.

2. Information shall be provided for all pairs or pair combinations and in both directions
when required by the appropriate standards.

3. Length, propagation delay, and delay skew relative to the relevant limit.

a. Length, propagation delay, and delay skew shall be tested relative to the
relevant limit.

b. Test shall also include mutual capacitance and characteristic impedance.

1) Any individual test that fails the relevant performance specification shall be
marked as a ‘FAIL”.

Cable Test Documentation:

1. Cable test documentation shall be submitted in hard copy and electronic formats.
a. If proprietary software is used, disk or CD shall contain any necessary software

application required to view test results.

b. Electronic reports shall be accompanied by a Certificate signed by an
authorized representative of the Contractor warranting the truth and accuracy
of the electronic report.

c. Certificate shall reference traceable circuit numbers that match the electronic
record.

2. Each test record shall contain the cable ID as follows:
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a. “MEDIA TYPE — SOURCE ROOM — DESTINATION ROOM — STRAND/PAIR
#’, e.g. MM-MC-HC23-001.

3. Test results saved within the field-test instrument shall be transferred into an
accessible database utility that allows for the maintenance, inspection and
archiving of the test records.

a. These test records shall be uploaded to the PC unaltered, i.e., “as saved in the
field-test instrument”.

b. The file format, CSV (comma separated value), does not provide adequate
protection of these records and shall not be used.

4. Test reports shall include the following information for each cabling element:

a. Wire map results that indicate that 100% of the cabling has been tested for
shorts, opens, miss-wires, splits, polarity reversals, transpositions, presence of
AC voltage and end-to-end connectivity.

b. Length, propagation delay, and delay skew relative to the relevant limit. Any
individual test that fails the relevant performance specification shall be marked
as a FAIL.

Cable manufacturer, cable model number/type, and NVP

Tester make & model, serial number, hardware version, and software version.

Cable ID and project name

Auto-test specification used

Overall pass/fail indication

h. Date of test

F. Cable Test Equipment
1. Contractor shall supply all of the required test equipment used to conduct

acceptance tests.

2. Test equipment used under this contract shall be from manufacturers that have a
minimum of 5 years experience in producing field test equipment. Manufacturers
shall be ISO 9001 certified.

3. Testing equipment shall be UL-verified to meet Level Il accuracy.

a. The cable installers shall have a copy of this reference in their possession and
be familiar with the contents.

4. Testing equipment shall be within the calibration period recommended by the
manufacturer.

5. Testing equipment shall have the latest software and firmware installed.

6. Testing equipment of a given type shall be from the same manufacturer, and have
compatible electronic results output.

7. Test adapter cables shall be approved by the manufacturer of the test equipment.
a. Adapter cables from other sources are not acceptable.

b. Adapter cables must be replaced after 1000 tests to ensure accuracy.

8. Test equipment must have a dynamic range of at least 100 dB to minimize
measurement uncertainty.

9. Test equipment must be capable of storing full frequency sweep data for all tests
and printing color graphical reports for all swept measurements.

10. Test equipment must include S-Band time domain diagnostics for NEXT and return
loss (TDNXT and TDRL) for accurate and efficient troubleshooting.

11. Test equipment must be capable of running individual NEXT, return loss, etc
measurements in addition to auto tests. Individual tests increase productivity when
diagnosing faults.

12. Test equipment must include a library of cable types, sorted by major manufacturer.

13. Test equipment must be able to internally group auto tests and cables in project
folders for good records management.

@™o oo
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a. Test equipment must store at least 1000 auto tests in internal memory.

14. Test equipment must include DSP technology for support of advanced
measurements.

15. Test equipment must make swept frequency measurements in compliance with
TIA standards.

16. The measurement reference plane of the test equipment shall start immediately at
the output of the test equipment interface connector.

17. There shall not be a time domain dead zone of any distance that excludes any part
of the link from the measurement.

18. Acceptable testers:
a. Fluke DTX CableAnalyzer
b. Owner approved equivalent

3.12 CLEANING
A. Refer to section 27 02 00.

3.13 ACCEPTANCE

A. Once all work has been completed, test documentation has been submitted and
approved, and the Owner is satisfied that all work has been completed in accordance
with contract documents, the Owner will notify Contractor in writing of formal
acceptance of the system.

B. Contractor's RCDD shall warrant in writing that 100% of the installation meets the
requirements specified herein.

C. Acceptance shall be subject to completion of all work, successful post-installation
testing which vyields 100% PASS rating, and submittal and approval of full
documentation as described above. Tests with the “* PASS” (asterisk) will not be
acceptable.

1. These circuits must be repaired to meet “PASS”.

END OF SECTION
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SECTION 27 53 19
DISTRIBUTED ANTENNA SYSTEM (DAS)

PART 1 - GENERAL

1.1 SECTION INCLUDES

A

This specification describes technical and performance criteria for deploying a 50 Q
Neutral-Host Distributed Antenna System (DAS) capable of supporting Wireless
Service Providers (WSP) and Public Safety Networks (PSN). The DAS components
specified in this document include: Donor Antennas, Coverage Antennas, Coax Cable,
Coax Connectors, Splitters, Combiners, Couplers, Bi-Directional Amplifiers (BDA),
Fiber-Optic Master Unit and Fiber-Optic Remote Units.

1.2 SYSTEM DESCRIPTION

A

C.

D.

E.

Services: Upon commissioning, the DAS shall provide coverage for the WSPs and
PSNs listed below on all frequencies currently being used by the designated WSPs
and PSN in the given market.

1. AT&T Wireless

2. Sprint/Nextel

3. T-Mobile

4. Verizon

5. (Example) 800 MHz PSN coverage, city of Plano, TX Ordinance No.

Expansion: Without replacing or adding to the Passive DAS Infrastructure, the DAS
shall have expansion capabilities to support the following WSP and PSN frequencies
deployed in a SISO antenna environment. Any additional Components required for
system expansion shall comply with all specifications of this Section.

Service Uplink, MHz Downlink, MHz
Cellular 824 - 849 869 - 894
PCS 1850 - 1915 1930 - 1995
AWS 1710 - 1755 2110 - 2155
Commercial 700 Band 698 - 716,776-787 728 - 746
Narrow Band Public 799 - 805 769 - 775
Safety 700 Band

800 Band 806 - 824 851 - 869
900 Band 896 - 902 935 - 941
BRS/EBS 2496-2690

WSP Approval: The Contractor shall propose and deploy a DAS system capable of

receiving WSP Approval for interconnection to the WSPs’ macro networks. As such,

per the local WSP’s design requirements, the DAS system should achieve dominant

RF coverage over the WSPs macro network.

PSN Approval: The Contractor shall propose and deploy a DAS system capable of

receiving approval of the PSN Authority Having Jurisdiction (AHJ).

Network Management:

1. NMS: The DAS shall have a Network Management System (NMS) capable of alarm,
monitor, configuration and control of all Active Components.
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1.3

1.4

1.5

2. SNMP Integration: The DAS NMS shall be capable of integration with 3rd party
SNMP based NMS products for alarm purposes and provide alarming information.

ALTERNATIVES

A

No alternative component(s) shall be accepted as equal to the components and

manufacturers specified in this document unless the Contractor proves that the

alternative component(s) are of equal or superior specifications and quality, and that
they have been used in similar projects of size and complexity for no less than 3-years.

The following information shall be required for each alternative component with

submittal of the bid response:

1. Passive Components:

a. Product samples

b. Detailed product specifications

c. Independent test results verifying the product specifications

d. Written documentation from the manufacturer guaranteeing that the alternative
component(s) shall remain available for new purchase for a period of 7-years
from the date of system acceptance.

2. Active Components:

Hardware and software manuals

Detailed product specifications

Mean Time Between Failure (MTBF) data for each Active Component

Independent test results verifying the product specifications

Written documentation from the manufacturer guaranteeing that the alternative

component(s) shall be supported for a period of 7-years from the date of

system acceptance.

f. For Active Components serving the WSPs, written documentation from the
WSPs that the alternative component(s) are approved for use within the WSP’s
network and that interconnection of the DAS to the WSP’s network will not be
withheld due to the alternative component being used in the DAS.

g. For Active Components serving the PSN, written documentation from the AHJ
that the alternative component(s) are approved for use within the PSN and that
system acceptance of the DAS to the PSN will not be withheld due to the
alternative component being used in the DAS.

P00 D

CODES, STANDARDS AND CERTIFICATIONS

A.

All work, including but not limited to: cabling, pathways, support structures, wiring,
equipment, installation, workmanship, maintenance and testing shall comply with the
latest editions of the National Electrical Code, National Electrical Safety Code, all
applicable local rules and regulations, equipment manufacturer's instructions, and the
National Electrical Contractor's Association (NECA) Standard of Installation. In case
of discrepancy or disagreement between the documents noted above, the contractor
shall satisfy the most stringent requirements.

Requirements set forth by first-responder code, ordinance, or the PSN AHJ shall
supersede the requirements described herein and shall be met in their entirety. It is
the Contractor’'s responsibility to ensure that the DAS complies with local code,
ordinances or requirements established by the PSN AHJ.

ABBREVIATIONS AND ACRONYMS

A.
B.

ACG: Automatic Gain Control
AHJ: Authority Having Jurisdiction

C. ATP: Acceptance Test Plan
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AWS: Advanced Wireless Service
BDA: Bi-Direction Amplifier
BOM: Bill-of-Material
BRS: Broadband Radio Service
BTS: Base Transceiver Station
CDMA: Code Division Multiple Access
C/N: Carrier-to-Noise Ratio
CWDM: Coarse Wave Division Multiplexing
DAQ: Delivered Audio Quality
DAS: Distributed Antenna System
DWDM: Dense Wave Division Multiplexing
EBS: Educational Broadband Service
ESMR: Enhanced Specialized Mobile Radio
FCC: Federal Communications Commission
GUI: Graphical User Interface
iDEN: Integrated Enhanced Digital Network
LMR: Land Mobile Radio
LTE: Long Term Evolution
MIMO: Multiple Input, Multiple Output
. MTBF: Mean Time Between Failure
NFPA: National Fire Protection Association
NMS: Network Management System
NOC: Network Operations Center
AA PCS: Personal Communications System
BB.PSN: Public Safety Network
CC. RoF: Radio-over-Fiber
DD. RoHS: Restriction of Hazardous Substances
EE.RSL: Received Signal Level
FF.SISO: Single-Input, Single-Output
GG. SMR: Specialized Mobile Radio
HH. SMS: Short Message Service
[I. SNIR: Signal-to-Noise Interference Ratio
JJ. SNMP: Simple Network Management Protocol
KK.SOW: Statement of Work
LL. VSWR: Voltage Standing Wave Ratio
MM. WSP: Wireless Service Provider

NXXS<CHOTIPUVOZEr A~ IOMMO

1.6 DEFINITIONS

Acceptance: Expressed approval by the customer

Active: DAS components that require AC/DC power for operation

Carrier Approval: Expressed approval to interconnect to the WSP macro network
Cellular Access Unit: The Active device that allows the mobile devices to connect to
the DAS network.

Channel: A path for an RF transmission between two points

Component: A main system element of the DAS

Contractor: The prime contractor bidding the project

Delivered Audio Quality (DAQ): A measure of audio quality over a transmission
medium used to quantify the quality of audio heard over a radio system. DAQ levels
are defined by the following scale:

1. DAQ 1: Unusable. Speech present but not understandable.

cowp
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2.

3.

4.

5.

6

DAQ 2: Speech understandable with considerable effort. Requires frequent
repetition due to noise or distortion.

DAQ 3: Speech understandable with slight effort. Requires occasional repetition
due to noise or distortion.

DAQ 3.4: Speech understandable without repetition. Some noise or distortion
present.

DAQ 4: Speech easily understandable. Little noise or distortion.

DAQ 5: Perfect. No distortion or noise discernible.

I. DAS Sub-contractor: A qualified and experienced DAS integrator performing the DAS
deployment for the Contractor.

J. Head-End Equipment: The equipment that accepts the RF Source, and then typically
attenuates, combines, filters and converts the various RF Source signals before
transmitting the RF signals to the Remote Units.

rx

Passive: DAS components that do not require AC/DC power for operation
Remote Unit: The equipment that receives the RF signals from the Head-End

Equipment, and then typically filters, converts and often amplifies the RF signal before
transmitting it to the coverage antenna or Cellular Access Unit.

1.7 PERFORMANCE REQUIREMENTS
A. WSP DAS:

1.

On a per channel basis, the downlink RSL for each frequency band shall meet or
exceed the criteria in Table 1. To meet the WSP’s dominate design requirements,
the RSL criteria below may need to be increased per the results of the RF site
survey.

Table 1 - System Parameters

Lower 700 MHz, . Ce'lular, PCS, Public Safety

Parameters Unit AWS, Commercial 380 - 512,
BRS/EBS 800/90 MHz 700, 800 MHz
Minimum downlink
receive signal dBm =77 -85 -95
level (RSL)

2. Contractor shall state the assumed channel loading and frequency bands for the
proposed WSP in-building coverage. Prior to installation, contractors shall confirm
the channel loading and frequency use in the serving area, and shall guarantee
coverage for these channels per the criteria in Table 1.

3. The DAS shall deliver coverage per the criteria in Table 1 throughout 95% of the
building. The coverage areas shall include the stairwells, elevators, basement, and
garage.

4. The contractor shall explain the method used to avoid downlink and uplink
interference.

B. PSN DAS:
1. The PSN DAS shall be capable of complying with the latest edition of NFPA-72.
2. Where the in-building coverage requirements include 700 - 800 MHz public safety

system and commercial wireless in-building coverage, the two systems shall
operate over a unified Passive Cable and Coverage Antenna Infrastructure unless
restricted by local code or ordinance.
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3. Usingindustry best-practices, and within the limits of the manufacturers’ equipment,
the building, the spectral environment and the PSNs radio system, the Contractor
will be responsible for mitigating interference associated with the DAS. Contractor
shall make use of advanced filtering technologies in BDAs and best-practices to
minimize adjacent channel interference and time domain interference.

4. If not identified in Section 1.02 A, Contractors shall state the assumed channel
count for the PSN Frequency Bands identified above in Section 1.02 A. with
submittal of bid response. Prior to installation, contractors shall confirm the
channel count and frequencies with the AHJ, and shall guarantee coverage for
these channels per the criteria stated above.

5. The DAS shall be capable of upgrade, without additional hardware or software, to
allow for changes to system frequencies within the deployed frequency band in
order to maintain radio system coverage as originally designed.

1.8  ADDITIONAL REQUIREMENETS
A. WSP Approval: The Contractor shall be responsible for providing the WSP with
information each WSP requires to approve interconnection of the DAS to the WSP’s
macro network.
B. PSN Approval: When public safety coverage is included in the DAS, the Contractor
shall be responsible for facilitating AHJ approval(s).

1.9 SUBMITTALS
A. Submittal Requirements with Bid Response:

1. Product Data: Submit manufacturer datasheets for the following components:
Donor and Coverage Antenna
Coaxial Cable and Connectors
Splitters, Combiners and Couplers
Bi-Directional Amplifiers (BDA)
Head-End Equipment
Remote Units
. Cellular Access Units
2. Shop Drawings: Submit the following items:
a. REF link budget
b. Overlay of system Components on floor plans
c. Drawings for Donor Antenna and grounding
d. Bill-of-Material (BOM)
Statement of Work (SOW): Submit sample SOW
Acceptance Test Plan (ATP): Submit sample ATP
Recommended Spares
Maintenance Service Pricing
Warranty Documents:
a. Submit for all manufactured Components specified in this Section.
b. Submit Contractor's System Warranty.
Submittal Requirements Prior to Start of Construction
1. Final RF link budget
2. WSP design approvals
3. Overlay of system Components on floor plans
4. Drawings for Donor Antenna and grounding
5
6
7

@mpoooToD
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RF propagation modeling
Signal to Noise Interference Ratio (SNIR) Map
Bill-of-Material (BOM)
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8.
9.

Maintenance Service Contract
Statement of Work (SOW): The contractor shall submit a SOW that has been
accepted by the customer or customer’s designated representative.

10. WSP Acceptance Test Plan (ATP): The contractor shall submit an ATP that has

been accepted by the customer or customer’s designated representative.

C. Submittal Requirements at Close Out

1.

ook

Submit as-built drawings indicating:

a. Donor antenna, grounding and lighting protection details

b. Cable routing, splitters, couplers and coverage antenna locations

c. Active component locations, layout and configuration

Test Reports:

a. WSP DAS: Submit accepted ATP reports confirming the requirements of
Section 1.07 A have been met.

b. PSN: Submit Accepted ATP reports confirming the requirements of Section
1.07 B have been met.

Configurations:

a. Copies of Component configurations in electronic and hard copy formats,
including log-in and password information

b. Copies of all required Component registration information

Field Reports: Submit sweep-testing results for all cable runs.

Field Reports: Submit OTDR test results for all fiber runs.

Operation and Maintenance Data: Submit hardware and software manuals for all

Active Components.

Warranty Documents:

a. Submit for all manufactured components specified in this Section.

b. Submit Contractor’'s System Warranty.

c. Submit Manufacturer’s Extended Warranty

110 QUALITY ASSURANCE
A. Qualifications and Requirements:

1.

2.

3.

o o

Contractor or DAS Sub-contractor shall have a minimum of 4-years full-time
experience executing DAS work of similar scope and complexity.

Contractor or DAS Sub-contractor shall have deployed a minimum of 1,000 DAS
systems.

Contractor or DAS Sub-contractor shall have an existing NOC in operation with at
least ten DAS systems being monitored.

Contractor or DAS Sub-contractor Engineers designing and commissioning the
DAS must be degreed engineers or hold an FCC General Radiotelephone
Operator license (GP).

Contractor or DAS Sub-contractor Project Managers must be PMI Certified.
Contractor or DAS Sub-contractor shall provide an onsite construction foreman to
oversee the installation.

Contractor or DAS Sub-contractor shall provide a project manager to oversee the
DAS deployment.

B. Certifications:

1.

The DAS manufacture(s) of the active components shall maintain a formal
authorized and certified value-added reseller program, which consists of routine
quality audits of the participating value-added resellers. The list of authorized
value-added resellers shall be published and the Contractor or DAS Sub-
contractor shall be listed in the Manufacturer’s publication of value-added resellers.
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2.

Contractor or DAS Sub-contractor(s) shall provide manufacturer certification that
their personnel have been trained on the passive and active components being
installed.
Contractor or DAS Sub-contractor shall be an authorized and certified value-added
reseller for the proposed DAS manufacturer of passive and active DAS
components.
Contractor(s) meeting the above certifications, requirements and qualifications
include:
a. Connectivity Wireless Solutions

Corporate Headquarters

2707 Main Street, Suite 1

Duluth, GA 30096

Phone: (678) 584-5799

Fax: (678) 584-5622

1.11  WARRANTY
A. Manufacturer Warranty:

1.

2.

3.
4.

Splitters, Couplers and Coverage Antennas: 5-year limited warranty from date of
system acceptance.

Coaxial Cable and Connectors: 10-year limited warranty from date of system
acceptance.

Fiber-Optic Cable: 10-year limited warranty from date of system acceptance.
Active Components: The earliest of 1-year limited warranty from date of system
installation or 15 months from date of shipment.

B. Contractor Warranty: Contractor shall warrant the system performance as specified in
Section 1.07 for 1-year.

1.12 MAINTENANCE & SUPPORT
A. The Contractor shall provide an optional annual maintenance service contract to
include:

oubkhwn~

24x7x365 Remote Monitoring

Remote Diagnostics & Repair

24x7x365 Technician Dispatch (On-site within 24 hours)
Annual Preventive Maintenance

Service Provider Coordination

Equipment Warranty Management

PART 2 - PRODUCTS

21 MANUFACTURERS
A. Specified Manufacturers for 50 Ohm passive DAS components: CommScope/Andrew
B. Specified Manufacturers for 50 Ohm Active components: CommScope/Andrew,
Corning/MobileAccess and SOLID Technologies
C. Acceptable Manufacturers: As permitted in Section 1.03.

2.2 COMPONENTS
A. Omni-Directional Coverage: Omni-Directional Coverage antennas shall feature a multi-
band design, accommodating multiple frequency bands in a single small antenna. If
UHF services are required as specified in section 1.02 A, the specifications for the
Omni-Directional Coverage antenna shall be MARS MA-CQ26-1X or functional
equivalent.
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1. Electrical Band 1:

Frequency Band: 698 - 800 MHz

VSWR: = 1.8:1

Gain: = 1.5 dBi

Maximum input power:

Impedance: 50 Q

Beamwidth, Horizontal: 360° omnidirectional

Beamwidth, Vertical: 80° nominal

. Return Loss: 10.9 dB

lectrical Band 2:

Frequency Band: 1710 - 2700 MHz and 800 - 960 MHz

VSWR: = 1.5:1

Gain: = 1.5 dBi @ 800-960 MHz and = 5.0 dBi @ 1710 - 2700 MHz

Maximum input power:

Impedance: 50 Q

Beamwidth, Horizontal: 360° omnidirectional

Beamwidth, Vertical: 65° nominal

. Return Loss: = 13.9 dB
3. Mechanical:

a. Connector: 50 Q N Type Female
b. Mounting: Thru-hole ceiling mount
c. Radome material: ABS, UV resistant
d. Pigtail cable: KSR195, plenum rated
4. Environmental:
a. Application: Indoor
b. Operating Temperature: 40 °C to +60 °C (40 °F to +140 °F)
c. Relative Humidity: Up to 100%
5. Regulatory Compliance/Certifications: RoHS 2002/95/EC
6. Approved Manufacturer: Andrew CELLMAX-O-CPUSE or equivalent, in
accordance with Section 1.03.

B. Directional Coverage Antennas: Directional coverage antennas shall feature a multi-
band design, accommodating multiple frequency bands in a single small antenna. If
UHF services are required as specified in section 1.02 A, the specifications for the
Omni-Directional Coverage antenna shall be MARS MA-WA46-1X or functional
equivalent.

1. Electrical Band 1:

Frequency Band: 698 - 800 MHz

VSWR: = 1.8:1

Gain: = 5.0 dBi @ 698 - 800 MHz

Maximum input power: 50W

Impedance: 50 Q

Beamwidth, Horizontal: 110° nominal

Polarization: Vertical

. Return Loss: = 10.9 dB

lectrical Band 2:

Frequency Band: 1710 - 2700 MHz and 800 - 960 MHz

VSWR: = 1.5:1

Gain: =5.0dBi @ 800 - 960 MHz and =6.0 dBi @ 2170 - 2700 MHz and = 8.0

dBi@ 1710 - 2170 MHz

Maximum input power:

e. Impedance: 50 Q

N
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f. Beamwidth, Horizontal: 90° nominal
g. Return Loss: =13.9dB
3. Mechanical:
a. Connector: 50 Q N Type Female
b. Mounting: 4-hole wall mounting plate
c. Radome material: ABS, UV resistant
d. Pigtail cable: RG58, plenum rated
4. Environmental:
a. Application: Indoor
b. Operating Temperature: 40 °C to +60 °C (40 °F to +140 °F)
c. Relative Humidity: Up to 100%
5. Regulatory Compliance/Certifications: RoHS 2002/95/EC
6. Approved Manufacturer: Andrew CELLMAX-D-CPUSE or equivalent, in
accordance with Section 1.03
C. Air Dielectric, Plenum Rated Cable:
1. Material Characteristics:
a. Jacket: Halogenated, Fire-Retardant
b. Outer Conductor Material: Corrugated Aluminum or Corrugated Copper
c. Inner Conductor Material: Copper-Clad Aluminum Wire
2. Electrical Characteristics:
a. Impedance: 50 £2.0 Q
b. Frequency Band: 1 - 8800 MHz
c. Peak Power Rating: = 40.0 kW
3. Mechanical Characteristics:
a. Diameter Over Jacket: = 0.627 in
b. Minimum Bending Radius: = 5 in
c. One Time Minimum Bending Radius: = 3 in
4. Attenuation Characteristics:

Frequency (MHz) Attenuation (dB/100ft)
150 =0.848
450 =1.53
800 =2.105
2000 = 3.564

Standard Conditions: VSWR 1.0, ambient temperature 20 °C (68 °F)

5. Approved Manufacturer: Andrew HL4RP-50A, AL4RPV-50A or equivalent, in
accordance with Section 1.03.

D. Foam Dielectric Cable:

1. Material Characteristics:
a. Jacket: Non-halogenated, Fire-Retardant Ployolefin
b. Outer Conductor Material: Corrugated Copper
c. Inner Conductor Material: Copper-Clad Aluminum Wire or Copper Tube

2. Electrical Characteristics:
a. Impedance: 50 £1.0 Q
b. Frequency Band: 1/2” Nominal: 1 - 8800 MHz, 7/8” Nominal: 1 - 5000 MHz
c. Peak Power Rating: = 40.0 kW

3. Mechanical Characteristics:
a. Diameter Over Jacket: 1/2” Nominal: = .630 in, 7/8” Nominal: = 1.1 in
b. Minimum Bending Radius: 1/2” Nominal: = 5 in, 7/8” Nominal: = 10 in

Distributed Antenna System (DAS) 275319-9



Dallas County Road & Bridge District 4 - New Construction - Phase 2

c. One Time Minimum Bending Radius: 1/2” Nominal: = 2 in, 7/8” Nominal: = 5 in
4. Attenuation Characteristics: 1/2” Nominal

Frequency (MHz) Attenuation (dB/100ft)
150 <0.815
450 < 1.447
800 <1.968
2000 < 3.251

Standard Conditions: VSWR 1.0, ambient temperature 20 °C (68 °F)
5. Attenuation Characteristics: 7/8” Nominal:

Frequency (MHz) Attenuation (dB/100ft)
150 <0.417
450 <0.744
800 <1.014
2000 <1.683

Standard Conditions: VSWR 1.0, ambient temperature 20 °C (68 °F)
6. Approved Manufacturer: Andrew LDF4-50A, FXL-540-NHR, FXL-780-NHR or
equivalent, in accordance with Section 1.03.

E. Splitters, Combiners, Couplers, Coax Jumpers and Connectors:

1. Approved Manufacturer: Andrew or equivalent, in accordance with Section 1.03.

F. BDA: When the DAS dictates a BDA as the RF source, the BDA shall use digital filtering
to mitigate interference and accommodate multiple services for PSNs and WSPs.

1. Characteristics:
a. Operating Temperature Range: -33 °C to +50 °C
b. Filtering: Digital for Public Safety Bands
c. Separate Control: Each RF amplifier shall be capable of adjusting and
controlling power levels for each WSP when multiple WSPs share a single
amplifier.
d. FCC Part90.219 Type Classification: Class A narrowband for LMR/SMR/ESMR
frequency bands
e. Alarming: Shall support both SNMP and SMS using wireless modem
2. Compliance:
a. NFPA: For Public Safety bands, the BDA shall comply with NFPA 72 In-Building
Public Safety Radio Enhancement Systems.
b. FCC: Shall be FCC type certified.
3. Approved Manufacturers:
a. CommScope/Andrew
b. Axell Wireless
c. Bird Technologies
d. Equivalent in accordance with Section 1.03.

G. Fiber-Optic Master Unit: When building size dictates an Active fiber DAS, the Fiber-
Optic Master Unit shall convert radio over coax to Radio-Over-Fiber (RoF) for
distribution to Fiber-Optic Remote Units.

1. Approved Manufacturers:
a. CommScope/Andrew
b. Corning/MobileAccess
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H.

c. SOLID Technologies

d. Equivalent in accordance with Section 1.03.
Fiber-Optic Remote Units: The Fiber-Optic Remote Unit converts the RoF signal back
to radio over coax, as well as provides filtering so that multiple frequency bands can
reside over the same passive cable and antenna infrastructure.
1. Approved Manufacturers:

a. CommScope/Andrew

b. MobileAccess

c. SOLID Technologies

d. Equivalent in accordance with Section 1.03.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

A.
B.

C.
D

m

The contractor and/or DAS Sub-contractor shall design, install, commission and test
the DAS in accordance with the manufacturer’s instructions and recommendations.
The contractor and/or DAS Sub-contractor shall install the DAS in accordance with the
accepted SOW.

The contractor and/or DAS Sub-contractor shall adhere to all work and safety
requirements while working at the job site.

. The contractor and/or DAS Sub-contractor shall have DAS project foreman on site

overseeing the installation.

The contractor and/or DAS Sub-contractor shall have at a minimum one PMP certified

Project Manager on staff overseeing the project. The Project Manager will be

responsible for the following:

1. Developing and maintaining a project plan consistent with the overall milestones
of the project.

2. Overseeing and coordinating the activities of the DAS project, including: initiating
and holding weekly project conference calls, as well as maintaining and distributing
meeting minutes.

3. Act as the point-of-contact interface for all DAS project activities.

4. Provide weekly status updates regarding work performed, worked scheduled, open
items, problems/issues and resolutions.

The contractor and DAS Sub-contractor shall be prepared to deploy the DAS in a

phased approached as dictated by the building construction and/or work of other

trades.

The contractor and DAS Sub-contractor shall facility PSN and WSP Approval and

connection to their respective macro networks.

. The contractor and DAS Sub-contractor shall be prepared to connect to the PSN and

WSP’s network(s) in a phased approached as dictated by the PSN and WSP’s
schedules.

ACCEPTANCE TESTING

A

B.

C.

Acceptance testing will be performed confirming the requirements of Section 1.07 have
been met.
The contractor shall complete the WSP acceptance testing per the WSP’s requirements
and as prescribed in the approved WSP Acceptance Test Plan (ATP) submittal.
PSN Acceptance Testing
1. PSN Acceptance Testing shall comply with the following:

a. The Acceptance Test shall ensure that two-way coverage on each floor of the

building meets the minimum coverage requirements detailed in Section 1.07.
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1) Tests shall be made using the frequencies listed in Section 1.02.A.
2) Testing shall be coordinated with the Customer and AHJ to ensure no undue
interference to any public safety operations.
3) All testing shall be done on frequencies authorized by the FCC.
b. Test Procedures
1) The test plan shall ensure testing throughout the building. Testing shall be
performed on a grid system. A spot located approximately in the center of

a grid area will be selected for the test. Once the spot has been selected,

prospecting for a better spot within the grid area will not be permitted. A grid

is overlaid onto a floor area to provide 20 grid cells. Grid cells are provided
with definite minimum and maximum dimensions. For most buildings, using

a minimum grid dimension of 20 ft and a maximum grid dimension of 80 ft

will suffice to encompass the entire floor area. A maximum of one area will

be allowed to fail the test (95% coverage). Where a floor exceeds 128,000

sq ft, which is the floor area that can be covered by the maximum grid

dimension of 80 ft, the floor be subdivided into 40 equal sectors, with each
sector being tested individually. A maximum of two non-adjacent areas will
be allowed to fail the test (95% coverage). In addition to the above
requirement, all critical areas, which include; the emergency command
center(s), the fire pump room(s), exit stairs, exit passageways, elevator
lobbies, standpipe cabinets, sprinkler sectional valve locations, and other
areas deemed critical by the AHJ, shall be provided with 99 percent floor
area radio coverage. Signal strength measurements shall be performed
using standardized parameters as specified below.
c. Measurement Parameters

1) Signal levels shall be measured to ensure the system meets the criteria
specified in the Technical Proposal. Downlink measurements shall be
made with the following standardized parameters:

(a) Measurements shall be recorded using a calibrated spectrum analyzer
or a calibrated automatic signal-level measurement recording system
measuring RSSI in each band with a dipole antenna positioned
approximately 4’ above the surface.

(b) If P25 Phase Il TDMA signals are being measured, the system BER will
be measured on a known P25 Phase || TDMA signal. The signal
source for measuring the system BER will be provided by the AHJ. The
downlink signal level will be measured and the BER will be determined.
The DAS coverage will be considered acceptable if the measured BER
is five percent (5%) or less.

(c) Inaddition, the AHJ may conduct portable radio test to show true system
performance for P25 Phase | and Phase || TDMA and FDMA services
being used on the DAS. These tests shall be conducted using the DAQ
scale. A successful test shall include any score measuring DAQ 3.4 or
greater.

(d) Measurements will be recorded for the test pattern as described above.

(e) The System uplink noise floor will be measured by connecting a
spectrum analyzer to the uplink output of the donor BDA to verify that
it agrees with levels predicted by the design link budgets detailed in the
Contractor’s TF link budget submittals.
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(f) System acceptance is achieved when 95% of the averaged data points
meet or exceed the requirements specified here and in Section 1.07.

END OF SECTION
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SECTION 28 02 00
BASIC MATERIALS AND METHODS FOR SAFETY AND SECURITY SYSTEMS

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to
all Work herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems. If
any departure from the Contract Drawings are deemed necessary by the Contractor,
details of such departures and the reasons therefore, shall be submitted to the
Architect and Engineer for approval as soon as practicable. No such departures shall
be made without the prior written approval of the Architect and Engineer.

1.2 SCOPE OF WORK

A. The Work included under this Contract consists of the furnishing and installation of all
labor, material, tools, equipment and services necessary and required to form the
complete and functioning electronic safety and security systems in all of its various
phases, all as shown on the accompanying Drawings and/or described in these
Specifications. The contractor shall review all pertinent drawings, including those of
other contracts prior to commencement of Work.

B. This Division requires the furnishing and installing of all items Specified herein,
indicated on the Drawings or reasonably inferred as necessary for safe and proper
operation; including every article, device or accessory (whether or not specifically
called for by item) reasonably necessary to facilitate each system's functioning as
indicated by the design and the equipment specified. Elements of the work include,
but are not limited to, materials, labor, supervision, transportation, storage, equipment,
utilities, all required permits, licenses and inspections. All work performed under this
Section shall be in accordance with the Project Manual, Drawings and Specifications
and is subject to the terms and conditions of the Contract.

C. The approximate locations of Security items are indicated on the Drawings. These
Drawings are not intended to give complete and accurate details in regard to location
of outlets, apparatus, etc. Exact locations are to be determined by actual
measurements at the building, and will in all cases be subject to the Review of the
Owner or Engineer, who reserves the right to make any reasonable changes in the
locations indicated without additional cost to the Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or
items shown on Drawings but not specifically mentioned in the Specifications shall be
installed by the Contractor under the appropriate section of work as if they were both
specified and shown.

E. Anydiscrepancies within the Contract Documents or between the Contract Documents
and actual job-site conditions shall be reported to the Owner or Engineer so that they
will be resolved prior to bidding. Where this cannot be done at least 7 working days
prior to bid, the greater or more costly of the discrepancy shall be bid. All labor and
materials required to perform the work described shall be included as part of this
Contract.

F. Itis the intention of this Section of the Specifications to outline minimum requirements

to furnish the Owner with a turn-key and fully operating system in cooperation with
other trades.

Basic Materials and Methods for Safety and
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G. ltisthe intent of the above "Scope" to give the Contractor a general outline of the extent
of the Work involved; however, it is not intended to include each and every item
required for the Work. Anything omitted from the "Scope" but shown on the Drawings,
or specified later, or necessary for a complete and functioning Safety and Security
system shall be considered a part of the overall "Scope".

H. Coordinate with other contractors on items required for the proper functioning of Safety
Security system and indicated as provided by others, such as power, backboxes,
conduits, sleeves, air conditioning, structural support, etc..

I.  Contractor shall participate in the commissioning process; including but not limited to
meeting attendance, completion of checklists and participation in functional testing.

1.3 RELATED SECTIONS
A. Div 1 and conditions of the contract
B. Section 08 71 00 - Door Hardware
C. Dlv 26 Electrical
D. Div 27 Communications

1.4 REFERENCES

Americans with Disabilities Act (ADA)

Building Codes (UBC) (IBC), latest editions

National Electrical Code (NEC)

American Society for Testing and Materials (ASTM)
Underwriter's Laboratories, Inc. (UL)

Insulated Cable Engineer's Association (ICEA).

National Electrical Manufacturer's Association (NEMA).
Institute of Electrical and Electronics Engineers (IEEE).
American National Standards Institute (ANSI).

National Fire Protection Association (NFPA).

International Energy Conservation Code (IECC).

BICSI (Building Industry Consulting Services International)
. Owner’s Design Guidelines and Construction Standards
Local, county, state and federal regulations and codes in effect as of date of installation.

ZZrXRCTIEMMUOD»

1.5 COMPLETE FUNCTIONING OF WORK

A. All work fairly implied as essential to the complete functioning of the electrical systems
shown on the Drawings and Specifications shall be completed as part of the work of
this Division unless specifically stated otherwise. It is the intention of the Drawings and
Specifications to establish the types of the systems, but not set forth each item
essential to the functioning of the system. In case of doubt as to the work intended, or
in the event of amplification or clarification thereof, the Contractor shall call upon the
Architect for supplementary instructions, Drawings, etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions
shown there on. Discrepancies between Plans, Specifications, and actual field
conditions shall be brought to the prompt attention of the Architect.

1. Approximate location of Security devices, equipment cabinets, conduits and
sleeves, etc. are indicated on the Drawings. However, the Drawings, do not give
complete and accurate detailed locations of such items and exact locations must
be determined by actual field measurement. Such locations will, at all times, be
subject to the approval of the Architect.

Basic Materials and Methods for Safety and

Security Systems 280200-2



Dallas County Road & Bridge District 4 - New Construction - Phase 2

2. Communicate with the Architect and secure his approval of any location about
which there may be the least question. Outlets obviously placed in a location not
suitable to the finished room or without specific approval, shall be removed and
relocated when so directed by the Architect. Location of ceiling devices shall be
coordinated with reflected ceiling plans.

C. Additional coordination with mechanical, electrical, plumbing contractor may be
required to allow adequate clearances for all building components. Contractor to notify

Architect and Engineer of unresolved clearances, conflicts or equipment locations.

1.6 DESCRIPTION OF SYSTEM WORK
A. Furnish and install all materials, tools, equipment, and services for all electronic
security/surveillance devices to provide functioning systems in accordance with
performance requirements specified and any modifications resulting from reviewed
shop and field coordinated drawings.
1. Access Control System

a.

b.

C.

This system replaces the typical mechanical key-controlled door lock with a
door locking system that uses an access card as the access credential.

The system includes an electric door-locking mechanisms, card reader located
adjacent the door, door status sensor, door prop alarm and a request to exit
device.

Typical system configuration is card or schedule-controlled entry with free
exiting.

2. Intrusion Detection System

a.
b.

C.

This system monitors areas for unauthorized entrance or intruder.

This system can consist of motion sensors, door status sensors, glass break
sensors and one or more control keypads.

The keypad is used to arm/disarm system by entering a numeric code on the
keypad.

3. Video Surveillance System

a.

b.

This system is used to provide video surveillance through the use of cameras
of security sensitive areas and target items.
The system shall allow for the viewing and recording of images.

B. RACKS AND ENCLOSURES
1. Wall mounted enclosures, data gathering panels, and power supply panels shall
be installed as per manufacturer’s requirements.

a.

b.

Coordinate pathways and power with Electrical and Telecommunications
Contractors

Furnish all labor, materials, tools, equipment, and services for all control
consoles, equipment racks, cabinets, and enclosures not provided by others in
accordance with contract documents.

Completely coordinate with work of other trades to avoid duplication in
purchasing.

Although such work is not specifically indicated, furnish and install all
supplementary or miscellaneous items, and devices incidental to or necessary
for a sound, secure and complete installation.

2. Coordinate with rack/cabinet provider if it's indicated to be provided by others.
Include them in scope of work if no other contractor is available or no indication
that it is to be provided by others.

a.

Coordinate with G.C.

3. The designated security space will provide an area reserved for rack and wall
mounted security equipment.

Basic Materials and Methods for Safety and
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a. The rack area allows for vertical relay rack(s).

b. Backboard wall area of 8-0" X 8-0” shall be reserved for wall-mounted
components.

4. Provide all supplementary or miscellaneous items and devices incidental to or
necessary for a sound and complete installation.

5. Drawings are representative and show general arrangement of systems and
equipment, except when dimensioned or detailed.

a. For exact locations refer to dimensioned architectural drawings.

1) Field measurements take precedence over dimensioned drawings.
2) Field verify locations and arrangement of all systems and equipment.
3) Coordinate all work with other trades and Contractor.

6. Circuit Supervision

a. Supervise all signal and data transmission lines, links with other systems, and
Sensors.

1) Indicate circuit and detection device faults with both protected zone and
trouble signals.
2) Initiate an alarm in response to opening, closing, or shorting of a signal or
data transmission line.
7. Electronic Safety and Security work as specified in this Section and sub sections
shall include but not limited to:

a. A project kick-off/pre-submittal meeting with the Architect, Designer, and
Contractor to review security design package.

1) Additional participants shall include:
(a) Division 8 subcontractors
(b) Division 26 subcontractors

b. Preparation of pre-installation submittals, including point-to-point wiring
information for security equipment to interface to work by others prior to start
of any installation work. Include lock permit requests in submittals for review.

c. Furnishing and installation of all devices, components and accessories.

d. The furnishing and coordination on installation of special back boxes for
equipment and field devices as required.

e. Furnishing, installation and termination of all wiring and cabling including any
special purpose wire and cable for electronic safety and security systems.

1) Coordinate all phone, network and fiber optic cable interface provided by
telecommunications subcontractor or carriers.

f. Coordinate raceway and power distribution systems provided by Division 26.

g. Provide and install 12/24 VAC/DC input power to all field devices as required.

h. Coordination with other trades and Owner required to facilitate the installation
of the safety and security equipment including:

1) Division 08 (doors)
2) Division 26 (power, raceways, and fire alarms)
3) Division 27 (telecommunications network interface).

i. Wiring and termination of electrified door hardware by security subcontractor
shall be concurrent with the installation of these electrified components by the
door hardware subcontractor.

j-  Programming of all security control equipment and prior coordination with the
Owner’s security and telecommunications personnel, unless noted otherwise.

k. Preparation of “As-Built” documentation.

I.  Warranty service for completed work.
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1.7 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The contract documents are schematic in nature in that they are only to establish scope
and a minimum level of quality. They are not to be used as actual working construction
drawings. The actual working construction drawings shall be the approved shop
drawings.

1.8 QUALITY ASSURANCE

A. Contractor shall have a complete working knowledge of the Security system being
installed.

B. Maintain a valid Type B license from the Texas Private Security Bureau.

C. Contractor shall have installed similar-sized systems in at least ten (10) other projects
in the last five (5) years prior to this bid and be regularly engaged in the business of
installation of the types of systems specified in this document and maintain
manufacturer certification for the system to be installed.

D. The security integrator must maintain an operating facility in the local area (50 mile
radius) of the Project location to provide service to the Owner for the warranty period.
1. At the Owners request for service, the security integrator shall dispatch a service

technician to the location to affect the required repairs or adjustments.

E. The contractor shall maintain a spare parts inventory necessary to resolve component
failures of the system.

1. Refer to individual specification section for a list of specifically required parts
provided to the owner and stored on site. These parts will become the property of
the owner.

2. At the end of the warranty period the Safety and Security integrator shall test the
owner’s spare parts and repair or replace as needed to bring the parts up to proper
operation.

F. Contractor shall obtain Safety and Security system product manufacturer’s certification
if applicable.

G. Refer to General Conditions for other requirements.

1.9 CONTRACTOR REQUIREMENTS

A. In order to accomplish the conditions of this agreement, the Contractor shall perform
the specific duties listed herein.

B. Contractor shall provide and pay for all labor, supervision, tools, equipment, test
equipment, tests and services to provide and install a complete Safety and system.
Pay all required sales, gross receipts, and other taxes.

C. Insurance
1. The Contractor shall procure, submit for review, and maintain for the duration of

this agreement, insurance against claims for injuries to persons or damages to
property which may arise from, or in connection with, the performance of work
hereunder by the Contractor, his agents, representatives, employees or
subcontractor. The Contractor shall pay the cost of such insurance.

2. The Owner, its directors, officers, representatives, agents and employees,
respectively, shall have no responsibility to the Contractor with respect to any
insurance in accordance with the provisions set forth herein.

D. Regulatory Requirements
1. Safety and Security Contractor shall supply all city, county, and state

telecommunication cabling permits required by Authority Having Jurisdiction
(AHJ).

2. Safety and Security Contractor shall be licensed and/or bonded as required for

Safety and Security systems.

Basic Materials and Methods for Safety and
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E.

F.

Privacy and Confidentiality

1. The Contractor will respect and protect the privacy and confidentiality of Owner, its
employees, processes, products, and intellectual property to extent necessary,
consistent with the legal responsibilities of the Owner policies.

2. Contractors shall sign a non-disclosure agreement and abide by the requirements
to keep confidential all information concerning bid documents and this project.

Use of Subcontractors

1. Successful bidder shall inform the Owner’s contact and General Contractor in
writing about the intention to use Subcontractors and the scope of work for which
they are being hired.

2. The Owner or Owner’s designated contact must approve the use of Subcontractors
in writing prior to the Subcontractor’s hiring and start of any work.

G. The Contractor’s designated Project Manager will be recognized as the single point of

contact. The Project manager shall oversee all work performed to ensure compliance
with specifications as outlined in bid documents (which includes all specifications,
references, and drawings) to ensure a quality installation and attend project meetings
with the telecommunication consultant, the Owner and others.

. Coordination

1. Coordinate installation work with other trades (examples include ceiling grid
contractors, HVAC and sheet metal contractors, etc.) to resolve procedures and
installation placement for cable trays and cable bundle pathways.

2. The goal of this coordination will be to establish priority pathways for critical
data/voice network cable infrastructure, materials, associated hardware, as well as
mitigate delays to the project and to allow service access for Safety and Security
components.

3. Exchange information and agree on details of equipment arrangements and
installation interfaces.

4. Coordinate with electrical contractors and plan for the pathway routes used Safety
and Security cabling to minimize cable lengths.

5. Record agreements with other trades and distribute record to other participants,
Owner and telecommunication consultant.

1.10 GENERAL REQUIREMENTS

A.
B.

C.

Basic Materials and Methods for Safety and

Upon completion of commissioning testing and Owner acceptance, DBR bears no

liability or responsibility for the continued proper operation of the installed systems.

The Items described herein shall not be modified or substituted without consent of DBR

and/or the Owner.

Electronic Safety and Security systems integrator (Safety and Security subcontractor)

manager/supervisor shall attend meetings arranged by the Contractor, Architect,

Owner or other parties affected by the work of this Section.

If the manufacturer of Safety and Security devices or connecting hardware has supplied

post manufacture performance data, copies of such are to be kept for inclusion in the

documentation and made available to the Owner upon request.

All materials are to be new unused and of the latest series of model number, unless

otherwise indicated by the Owner or Safety and Security system designer.

All Safety and Security integrator personnel must be manufacturer certified and capable

of an installation that falls under the manufacturer's guidelines necessary to obtain a

manufacturer warranty.

1. The integrator shall provide all components/materials essential for a complete and
functional Safety and Security access and surveillance system.

280200-6
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O.
P. Furnish a detailed material list complete with suppliers (distributors) list of components

Q.

Safety and Security integrator shall issue a 2-year warranty on installation and
workmanship.

. These Specifications and Drawings are intended for bidding purposes only; no part

shall be copied or used for any purpose other than bidding on this project.

1. This package shall be contractual upon bid award.

Drawings and Specifications are to be used in conjunction with one another and to

supplement one another.

1. In general Specifications determine the nature and quality of the materials and
tests, and drawings establish the quantities, details and give characteristics of
performance that should be adhered to in the installation of the Safety and Security
system components.

2. If there is an apparent conflict between the drawings and specifications, or within
the specifications themselves, the items with greater quantity or quality shall be
estimated and installed.

3. Clarification with the Owner/Designer about these items shall be made prior to
purchase and installation.

4. Questions regarding the Specification or system requirements should be directed
in writing to DBR or the Owner.

Safety and Security integrator shall adhere to Division 1 general requirements and

written Safety and Security Specifications and Drawings within this construction

package and shall be responsible for complying with all local, state and federal laws
or regulations applicable to the work being performed, even though said law, rule or
regulation is not identified herein.

Safety and Security integrator shall arrange and pay for any inspections required by

the public agencies having jurisdiction in the area.

The Safety and Security contractor shall procure and maintain for the duration of this

agreement, insurance against claims for injuries to persons or damages to property

which may arise from, or conjunction with, the performance of the work hereunder by
the Safety and Security integrator, his agents, representatives, or employees.

1. The Safety and Security integrator shall pay the cost of such insurance.

. The Safety and Security integrator will respect and protect the privacy and

confidentiality of the Owner, his employees, processes, products, and intellectual
property to the extent necessary, consistent with the legal responsibilities of the State
of Texas and the Owner.

. If required the Safety and Security integrator shall sign a non-disclosure agreement

and abide by its requirements to keep confidential all information concerning bid
documents and this Project.
Furnish submittals and manuals in accordance with Division 1.

and distributors name, address, and phone number.
Refer to Specifications issued by Architect, Division 1, for Project and cost payments.

1.11 DATE OF FINAL ACCEPTANCE

A

B.

Basic Materials and Methods for Safety and

The date of final acceptance shall be the date of owner occupancy, or the date all punch
list items have been completed or final payment has been received. Refer to Division
One for additional requirements.

The date of final acceptance shall be documented in writing and signed by the architect,
owner and contractor.
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1.12 DEFINITIONS AND SYMBOLS

A. General Explanation: A substantial amount of construction and Specification language
constitutes definitions for terms found in other Contract Documents, including
Drawings which must be recognized as diagrammatic and schematic in nature and not
completely descriptive of requirements indicated thereon. Certain terms used in
Contract Documents are defined generally in this article, unless defined otherwise in
Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or
exclusive, but are general for work to the extent not stated more explicitly in another
provision of the Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on
the Drawings, to other paragraphs or schedules in the Specifications and to similar
means of recording requirements in Contract Documents. Where such terms as
"Shown", "Noted", "Scheduled", "Specified" and "Detailed" are used in lieu of

"Indicated", it is for the purpose of helping the reader locate cross-reference material,
and no limitation of location is intended except as specifically shown.

D. Directed: Where not otherwise explained, terms such as "Directed", "Requested",
"Accepted”, and "Permitted" mean by the Architect or Engineer. However, no such
implied meaning will be interpreted to extend the Architect's or Engineer's
responsibility into the Contractor's area of construction supervision.

E. Reviewed: Where used in conjunction with the Engineer's response to submittals,
requests for information, applications, inquiries, reports and claims by the Contractor
the meaning of the term "Reviewed" will be held to limitations of Architect's and
Engineer's responsibilities and duties as specified in the General and Supplemental
Conditions. In no case will "Reviewed" by Engineer be interpreted as a release of the
Contractor from responsibility to fulfill the terms and requirements of the Contract
Documents.

F. Furnish: Except as otherwise defined in greater detail, the term "Furnish" is used to
mean supply and deliver to the project site, ready for unloading, unpacking, assembly,
installation, etc., as applicable in each instance.

G. Install: Except as otherwise defined in greater detail, the term "Install" is used to
describe operations at the project site including unloading, unpacking, assembly,
erection, placing, anchoring, applying, working to dimension, finishing, curing,
protection, cleaning and similar operations, as applicable in each instance.

H. Provide: Except as otherwise defined in greater detail, the term "Provide" is used to
mean "Furnish and Install", complete and ready for intended use, as applicable in each
instance.

I. Installer: Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protection, cleaning and similar operations, as applicable
in each instance. Itis a general requirement that such entities (Installers) be expert in
the operations they are engaged to perform.

J. Imperative Language: Used generally in Specifications. Except as otherwise
indicated, requirements expressed imperatively are to be performed by the Contractor.
For clarity of reading at certain locations, contrasting subjective language is used to
describe responsibilities that must be fulfilled indirectly by the Contractor, or when so
noted by other identified installers or entities.

Basic Materials and Methods for Safety and
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1.13

1.14

Basic Materials and Methods for Safety and

K.

Minimum Quality/Quantity: In every instance, the quality level or quantity shown or
specified is intended as minimum quality level or quantity of work to be performed or
provided. Except as otherwise specifically indicated, the actual work may either
comply exactly with that minimum (within specified tolerances), or may exceed that
minimum within reasonable tolerance limits. In complying with requirements, indicated
or scheduled numeric values are either minimums or maximums as noted or as
appropriate for the context of the requirements. Refer instances of uncertainty to
Owner or Engineer via a request for information (RFI) for decision before proceeding.
Abbreviations and Symbols: The language of Specifications and other Contract
Documents including Drawings is of an abbreviated type in certain instances, and
implies words and meanings which will be appropriately interpreted. Actual word
abbreviations of a self-explanatory nature have been included in text of Specifications
and Drawings. Specific abbreviations and symbols have been established, principally
for lengthy technical terminology and primarily in conjunction with coordination of
Specification requirements with notations on Drawings and in Schedules. These are
frequently defined in Section at first instance of use or on a Legend and Symbol
Drawing. Trade and industry association names and titles of generally recognized
industry standards are frequently abbreviated. Singular words will be interpreted as
plural and plural words will be interpreted as singular where applicable and where full
context of Contract Documents so indicate. Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those
recognized in construction industry for indicated purposes. Where not otherwise noted
symbols and abbreviations are defined by 1993 ASHRAE Fundamentals Handbook,
chapter 34 "Abbreviations and Symbols", ASME and ASPE published standards.

DELIVERY, STORAGE, AND HANDLING

A

B.

Deliver products to the project properly identified with names, model numbers, types,
grades, compliance labels, and other information needed for identification.

Deliver products to the project at such time as the project is ready to receive the
equipment, pipe or duct properly protected from incidental damage and weather
damage.

Damaged equipment shall be promptly removed from the site and new, undamaged
equipment shall be installed in its place promptly with no additional charge to the
Owner.

SUBMITTALS

A

Coordinate with Division 01 for submittal timetable requirements, unless noted
otherwise within thirty (30) days after the Contract is awarded. The Contractor shall
submit an electronic copy of a complete set of shop drawings and complete data
covering each item of equipment or material. The submittal of each item requiring a
submittal must be received by the Architect or Engineer within the above thirty day
period. The Architect or Engineer shall not be responsible for any delays or costs
incurred due to excessive shop drawing review time for submittals received after the
thirty (30) day time limit. The Architect and Engineer will retain a copy of all shop
drawings for their files. All literature pertaining to items subject to Shop Drawing
submittal shall be submitted at one time. Submittals shall be placed in one electronic
file in PDF format and bookmarked for individual specification sections. Individual
electronic files of submittals for individual specifications shall not be permitted. Each
submittal shall include the following items:

280200-9
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1. A cover sheet with the names and addresses of the Project, Architect, MEP
Engineer, General Contractor and the Subcontractor making the submittal. The
cover sheet shall also contain the section number covering the item or items
submitted and the item nomenclature or description.

2. An index page with a listing of all data included in the Submittal.

3. Product Data and Shop Drawings shall be submitted in separate submittals, to
avoid rejection of one due to errors in the other.

B. Shop Drawings
1. Safety and Security Contractor shall submit, for approval, floor plans that identify

all device locations, device ID, cable routes and quantities, cable types, riser

locations, and references to installation details and diagrams.

A functional description of each system.

All cable and wiring types for each device type used.

Certification that lock wiring and access control systems requirements have been

coordinated with electrified door hardware, fire alarm systems, automatic door

controls, and overhead door controls specified in other sections and other
packages.

5. Riser diagram showing routes between floors or other areas that are not easily
identified on the floor plans.

6. Safety and Security One-line diagrams showing all input and output points of the
system.

a. The Contractor shall make any corrections required by the consultant team, file
with him two corrected copies and furnish such other copies as may be needed.

7. Power supply points listing with devices and maximum loads to prevent
overloading.

8. Equipment schedules listing all system components, manufacturer, model number
and quantities of each.

9. Safety and Security Contractor shall submit, for approval, diagrams that show
Safety and Security equipment layouts, rack layouts (including wall and rack
elevations), cabling riser and interconnection diagrams, etc.

10. Safety and Security Contractor shall submit, for approval, labelling scheme for all
Safety and Security devices and cabling components (faceplates, horizontal
cables, riser cables, inter-building cables, racks, patch panels, etc.) installed.

11. The Contractor shall make any corrections as required by the Engineer and submit
revised shop drawings to the team for approval.

12. Approval by the Engineer of such drawings or schedules shall not relieve the
Contractor from responsibility for deviations from the drawings or specifications,
nor shall it relieve the Contractor from responsibility for errors of any sort in shop
drawings or schedules. Requests to deviate shall be submitted in writing to the
Architect.

13. Drawings shall show the proposed firestop systems and locations,
(stamped/embossed by the PE) to restore/maintain the designed fire rating of the
building structure (walls, ceilings, floors, etc.).

14. Shop Drawings shall be newly prepared and not reproduced from the Contract
Documents. Drawings shall be prepared by a draftsman skilled in this type of work.
Submitting copy of the engineering drawings or engineering drawings with
contractor's markup as shop drawings is NOT ACCEPTABLE.

N
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15.

16.

Shop drawings shall be developed in coordination with other trades (MEP,
Architecture, Structural, etc.) to avoid any collision or conflict and to meet all
industry standards best practices, codes and regulation requirements. By
submitting shop drawings on the project, this Contractor is indicating that all
necessary coordination has been completed and that the systems, products and
equipment submitted can be installed in the building and will operate as specified
Additional coordination with other trade contractors may be required to allow
adequate clearances and meet code requirements. All transitions, offsets and
relocations as required by actual field conditions shall be performed by the
contractor at no additional cost to the owner

C. Product Data Submittals

1.

10.

11.

Basic Materials and Methods for Safety and

Safety and Security Contractor shall submit catalogue cut-sheets that include
manufacturer, trade name, and complete model number for each product
specified. Model number shall be handwritten and/or highlighted to indicate exact
selection.

Safety and Security Contractor shall identify applicable specification section
reference for each product performance for each component specified for approval
prior to purchase and installation.

Inlcude battery backup calculations to show load and back-up times for UPS and
power supplies with batteries.

Include licenses and permit required, and qualifications and proof of work history
(with references).

All data sheets shall be organized by specification sections and provided with table
of contents. All products required shall be included in one submittal.

All product substitutions shall be submitted in advance for review and approval
before being included in product submittal package.

Specification variations pages with a listing of all variations, including unfurnished
or additional required accessories, items or other features, between the submitted
equipment and the specified equipment. If there are no variations, then the
specification page shall state "NO VARIATIONS". Where variations affect the
work of other Contractors, then the Contractor shall certify on this page that these
variations have been fully coordinated with the affected Contractors and that all
expenses associated with the variations will be paid by the submitting Contractor.
This page will be signed by the submitting Contractor.

Equipment information including manufacturer's name and designation, size,
performance and capacity data as applicable. All applicable Listings, Labels,
Approvals and Standards shall be clearly indicated.

Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance
clearances clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as
required to demonstrate that the alternate or substituted product will fit in the space
available.

Identification of each item of material or equipment matching that indicated on the
Drawings.

Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications. Any options or special
requirements or accessories shall be so indicated. All applicable information shall
be clearly indicated with arrows or another approved method.
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12. Certification by the General Contractor and Subcontractor that the material
submitted is in accordance with the Drawings and Specifications, signed and dated
in long hand. Submittals that do not comply with the above requirements shall be
returned to the Contractor and shall be marked "REVISE AND RESUBMIT”.

D. Warranty
1. The Safety and Security Contractor shall submit appropriate documentation from

the certifying manufacturer showing the project is registered and qualified for the
System Assurance Warranty.

2. All subsequent work shall be in accordance with approved submittals. The Safety
and Security Contractor shall not perform any portion of the work requiring
approval of the System Assurance Warranty manufacturer’s warranty registration
qualification procedures that would disqualify any part or all of the system from that
warranty qualification.

E. Qualifications
1. Safety and Security Contractor shall submit a list of the Contractor’s previous

projects that demonstrate qualification for this project. This list shall include, but
not be limited to:

a. Atleast ten (10) other projects in the last five (5) years

b. Name and location of project

c. Project contacts, email addresses, and phone numbers

d. Total square footage

e. Total number of devices

f.  Types of system platform

2. Safety and Security Contractor shall submit an up-to-date and valid statement of
qualifications for those assigned to perform the work specified herein at time of bid
submission.

a. Safety and Security Contractor Employees
b. Subcontractors

3. Manufacturer certifications for Contractor and installers.

F. Samples

1. Provide sample of all visible devices such as camera mount, motion detectors, card
reader, door contact, etc. for color selection and evaluation of technical
specifications and requirements. Confirm with Architect, interior designer, and
Owner representative for color selection before purchasing materials.

Refer to Division 1 for additional information on shop drawings and submittals.

Equipment and materials submittals and shop drawings will be reviewed for compliance

with design concept only. It will be assumed that the submitting Contractor has verified

that all items submitted can be installed in the space allotted. Review of shop drawings
and submittals shall not be considered as a verification or guarantee of measurements
or building conditions.

I.  Where shop drawings and submittals are marked "REVIEWED", the review of the
submittal does not indicate that submittals have been checked in detail nor does it in
any way relieve the Contractor from his responsibility to furnish material and perform
work as required by the Contract Documents.

J. Submittals shall be reviewed and returned to the Contractor with one of the following
categories indicated:

1. REVIEWED: Contractor does not need to take further submittal action, shall include
this submittal in the O&M manual, and verify with Architects and other parties
(Owner, etc) reviewing the submittals that no other correction is required before
placing orders and starting installations.

To
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2. REVIEWED AS NOTED: Contractor shall submit a letter verifying that required
exceptions to the submittal have been received and complied with including
additional accessories or coordination action as noted, and shall include this
submittal and compliance letter in the O&M manual. The contractor may order the
equipment submitted on at the time of the returned submittal providing the
Contractor complies with the exceptions noted, and verifed with Architects and
other parties (Owner, etc) reviewing the submittals that no other correction is
required before placing orders and starting installations.

3. NOT APPROVED: Contractor shall resubmit new submittal on material, equipment
or method of installation when the alternate or substitute is not approved, the
Contractor will automatically be required to furnish the product, material or method
named in the Specifications and/or drawings. Contractor shall not order equipment
that is not approved. Repetitive requests for substitutions will not be
considered.and/or drawings. Contractor shall not order equipment that is not
approved. Repetitive requests for substitutions will not be considered.

4. REVISE AND RESUBMIT: Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked
revise and resubmit, the Contractor will automatically be required to furnish the
product, material or method named in the Specifications and/or provide as noted
on previous shop drawings. Contractor shall not order equipment marked revise
and resubmit. Repetitive requests for substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED: Contractor shall resubmit
submittal on material, equipment or method of installation. The Contractor’s stamp
is required stating the submittal meets all conditions of the contract documents.
The stamp shall be signed by the General Contractor. The submittal will not be
reviewed if the stamp is not placed and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED: Contractor shall resubmit new submittal
on material, equipment or method of installation when the alternate or substitute is
marked manufacturer not as specified, the Contractor will automatically be
required to furnish the product, material or method named in the specifications.
Contractor shall not order equipment where submittal is marked manufacturer not
as specified. Repetitive requests for substitutions will not be considered.

K. Materials and equipment which are purchased or installed without shop drawing review
shall be at the risk of the Contractor and the cost for removal and replacement of such
materials and equipment and related work which is judged unsatisfactory by the Owner
or Engineer for any reason shall be at the expense of the Contractor. The responsible
Contractor shall remove the material and equipment noted above and replace with
specified equipment or material at his own expense when directed in writing by the
Architect or Engineer.

L. Shop Drawing Submittals shall be complete and checked prior to submission to the
Engineer for review.

M. Furnish detailed shop drawings, descriptive literature, physical data and a specification
critique for each section indicating "compliance" and/or "variations" for the following
items:

1. Fire Alarm System

2. Access Control System

3. Video Surveillance System

4. Intrusion Detection System

N. Refer to each specification section for additional requirements.
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115 COORDINATION DRAWINGS
A. Before submit shop drawings, Contractor shall prepare coordination drawings to a scale

of 1/4"=1'-0" or larger; detailing major elements, components, and systems of
mechanical equipment and materials in relationship with other systems, installations,

and building components. Indicate locations where space is limited for installation and

access and where sequencing and coordination of installations are of importance to

the efficient flow of the Work, including (but not necessarily limited to) the following:

1. Indicate the proposed locations of Safety and Security conduits/sleeves, pullboxes,
equipment, cabinet and other materials. Include the following:

a. Wall and type locations.

b. Clearances from other building structure and MEP equipment.

c. Clearances for servicing and maintaining equipment and cabling, and space

for equipment disassembly required for periodic maintenance.

Equipment connections and support details.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Structural floor, wall and roof opening sizes and details.

2. Indlcate scheduling, sequencing, movement, and positioning of large equipment
into the building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls,
and ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air
distribution devices, light fixtures, communication systems components, and other
ceiling-mounted items.

B. This Contractor shall be responsible for coordination of all items that will affect the
installation of the work of this Division. This coordination shall include, but not be
limited to: cable routing, equipment location, clearance, space requirements,
sequence of construction, building requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all
necessary coordination has been completed and that the systems, products and
equipment submitted can be installed in the building and will operate as specified and
intended, in full coordination with all other Contractors and Subcontractors.

Ferea

1.16 OPERATION AND MAINTENANCE MANUALS
A. Prepare maintenance manuals in accordance with Division 1 and in addition to the
requirements specified in Division 1, include the following information for equipment
items:

1. Description of function, normal operating characteristics and limitations,
performance curves, engineering data and tests, and complete nomenclature and
commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping, shutdown,
and emergency instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
Servicing instructions and lubrication charts and schedules.

Prepare maintenance manuals in accordance with Special Project Conditions, in
addition to the requirements specified in Division 28, include the following
information for equipment items:

ok~
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k.
I

m.

Identifying names, name tags designations and locations for all equipment.
Fault Current calculations and Coordination Study.

Reviewed shop drawing submittals with exceptions noted compliance letter.
Fabrication drawings.

Equipment and device bulletins and data sheets clearly highlighted to show
equipment installed on the project and including performance curves and data
as applicable, i.e., description of function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete
nomenclature and model numbers of replacement parts.

Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping,
shutdown, and emergency instructions; and summer and winter operating
instructions.

Maintenance procedures for routine preventative maintenance and
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting
instructions, servicing instructions and lubrication charts and schedules.
Equipment name plate data.

Wiring diagrams.

Exploded parts views and parts lists for all equipment and devices.

Color coding charts for all painted equipment and conduit.

Location and listing of all spare parts and special keys and tools furnished to
the Owner.

Furnish recommended lubrication schedule for all required lubrication points
with listing of type and approximate amount of lubricant required.

6. The Safety and Security Contractor shall deliver the Installer's Warranty and
Manufacturer's signed System Warranty.

a.

b.

Delivery shall be completed within two (2) weeks of the time of final punch list
review.

Product Certificates shall be signed by manufacturers certifying that products
furnished comply with requirements.

7. Testing Report Requirements

a.

b.

C.

Submit certified test reports of Contractor-performed tests. Contractor shall
submit the required Test Reports in the format and media specified, upon
completion of testing the installed system.

The tests shall clearly demonstrate that the media and its components fully
comply with the requirements specified herein.

Three (3) sets of electronic and hardcopy versions of test reports shall be
submitted together and clearly identified with cable designations.

8. Supply Owner with training manuals with instructions on methods of adding or
removing cabling to/from firestopped sleeves and chases.

1.17 RECORD DRAWINGS

A. Maintain a continuous record during the course of construction of all changes and
deviations in the work from the contract drawings. Upon completion of the work,
purchase a set of "Auto Positive Tracings" on vellum and make corrections as required
to reflect the electrical systems as installed. Location and size of all conduit shall be
accurately shown to dimension. Submit three prints of the tracings for approval. Make
corrections to tracings as directed and deliver "Auto Positive Tracings" to the Architect.
Record drawings shall be furnished in addition to shop drawings. Symbols on the
Record drawings shall correspond to the identification symbols on the contract
drawings and equipment identification plates and tags.

Basic Materials and Methods for Safety and
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The Contractor shall maintain a set of clearly marked black line record "AS-BUILT"
prints on the job site on which he shall mark all work details, alterations to meet site
conditions and changes made by "Change Order" notices. These shall be kept
available for inspection by the Owner, Architect or Engineer at all times.

. Refer to Division 1 for additional requirements concerning record drawings. If the

Contractor does not keep an accurate set of as-built drawings, the pay request may
be altered or delayed at the request of the Architect. Mark the drawings with a colored
pencil. Delivery of as-built prints and reproducibles is a condition of final acceptance.
The record prints shall be updated on a daily basis and shall indicate accurate
dimensions for all buried or concealed work, precise locations of all concealed device
and cabling, and any deviations from the work shown on the Construction Documents
which are required for coordination. All dimensions shall include at least two
dimensions to permanent structure points.

. Submit three prints of the tracings for approval. Make corrections to tracings as

directed and delivered "Auto Positive Tracings" to the architect. "As-Built" drawings
shall be furnished in addition to shop drawings.
When the option described in paragraph E., above is not exercised then upon
completion of the work, the Contractor shall transfer all marks from the submit a set of
clear concise set of reproducible record "AS-BUILT" drawings and shall submit the
reproducible drawings with corrections made by a competent draftsman and three (3)
sets of black line prints to the Architect or Engineer for review prior to scheduling the
final inspection at the completion of the work. The reproducible record "AS-BUILT"
drawings shall have the Engineers Name and Seal removed or blanked out and shall
be clearly marked and signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS

DATE:

(NAME OF GENERAL CONTRACTOR)

BY:

(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:

(SIGNATURE)

1.18 CERTIFICATIONS AND TEST REPORTS

A.

B.

C.

Submit a detailed schedule for completion and testing of each system indicating
scheduled dates for completion of system installation and outlining tests to be
performed and schedule date for each test. This detailed completion and test
schedule shall be submittal at least 90 days before the projected Project completion
date.

Test result reporting forms shall be submitted for review no later than the date of the
detailed schedule submitted.

Submit 4 copies of all certifications and test reports to the Architect or Engineer for
review adequately in advance of completion of the Work to allow for remedial action
as required to correct deficiencies discovered in equipment and systems.
Certifications and test reports to be submitted shall include, but not be limited to those
items outlined in Section of Division 28.

1.19 OPERATOR TRAINING

A.

Basic Materials and Methods for Safety and

The Contractor shall furnish the services of factory trained specialists to instruct the
Owner's operating personnel. The Owner's operator training shall include 12 hours of
onsite training in three 4 hour shifts.

280200 - 16
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B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in
triplicate, listing the subjects that will be covered in this instruction, and submit the
outline for review by the Owner. At the conclusion of the instruction period obtain the
signature of each person being instructed on each copy of the reviewed outline to
signify that he has a proper understanding of the operation and maintenance of the
systems and resubmit the signed outlines.

C. Refer to other Division 28 Sections for additional Operator Training requirements.

1.20 SITE VISITATION

A. Visit the site of the proposed construction in order to fully understand the facilities,
difficulties and restriction attending the execution of the work.

B. Before submitting a bid, it will be necessary for each Contractor whose work is involved
to visit the site and ascertain for himself the conditions to be met therein in installing
his work and make due provision for same in his bid. It will be assumed that this
Contractor in submitting his bid has visited the premises and that his bid covers all
work necessary to properly install the equipment shown. Failure on the part of the
Contractor to comply with this requirement shall not be considered justification for the
omission or faulty installation of any work covered by these Specifications and
Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations
of utility services, and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into
the confines indicated.

1.21 WARRANTY

A. The undertaking of the work described in this Division shall be considered equivalent
to the issuance, as part of this work, of a specific guarantee extending one year beyond
the date of completion of work and acceptance by Owner, against defects in materials
and workmanship. Materials, appliances and labor necessary to effect repairs and
replacement so as to maintain said work in good functioning order shall be provided
as required. Replacements necessitated by normal wear in use or by Owner's abuse
are not included under this guarantee.

B. See requirements in Division 1 Specifications.

C. The Security Integrator shall warrant all completed work, including all materials and
labor, to be free from defects in design, workmanship, and/or materials for a period of
two (2) years from final acceptance date.

1. System acceptance is defined as the completion of all functional performance
testing and the resolution of all punch list items.

D. Warranty Service
1. In the event that defects in the materials and/or workmanship are identified during

the warranty period, the contractor shall provide all labor and materials to correct

the deficiency.

All service work shall be performed by factory certified technicians.

All warranty service shall include the replacement of all parts and or components

as required to restore normal system operation.

a. If parts or components need to be repaired, a loaner will be supplied and
installed until the part or component can be repaired and reinstalled.

4. Immediately following a warranty service request, the Contractor shall provide
written documentation to Owner which details the service work completed, cause
of trouble, and any outstanding work required to restore a complete and normal
system.

w N
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Warranty service requests shall be responded to within 4 hours of notification with a
qualified service technician on site.
All repairs shall be completed within 48 hours upon site arrival.

1. If the failure exceeds 48 hours, the Owner reserves the right to require the
contractor provide on-site manufacturer support at no additional cost to Owner.
Extended warranties on equipment components offered by the manufacturer shall be

passed through to the Owner.
1. Warranty provisions shall be fully transferable only at the direction of the Owner,
in the event that ownership of the installed security systems is transferred.

1.22 TRANSFER OF ELECTRONIC FILES

A

Basic Materials and Methods for Safety and

Project documents are not intended or represented to be suitable for reuse by
Architect/Owner or others on extensions of this project or on any other project. Any
such reuse or modification without written verification or adaptation by Engineer, as
appropriate for the specific purpose intended, will be at Architect/Owner’s risk and
without liability or legal exposure to Engineer or its consultants from all claims,
damages, losses and expense, including attorney’s fees arising out of or resulting
thereof.

. Because data stored in electric media format can deteriorate or be modified

inadvertently, or otherwise without authorization of the data’s creator, the party
receiving the electronic files agrees that it will perform acceptance tests or procedures
within sixty (60) days of receipt, after which time the receiving party shall be deemed
to have accepted the data thus transferred to be acceptable. Any errors detected
within the sixty (60) day acceptance period will be corrected by the party delivering the
electronic files. Engineer is not responsible for maintaining documents stored in
electronic media format after acceptance by the Architect/Owner.

When transferring documents in electronic media format, Engineer makes no

representations as to the long term compatibility, usability or readability of documents

resulting from the use of software application packages, operating systems, or
computer hardware differing from those used by Engineer at the beginning of the

Project.

Any reuse or modifications will be Contractor’s sole risk and without liability or legal

exposure to Architect, Engineer or any consultant.

The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of

Texas law for persons other than the Architect of record to revise the Architectural

drawings without the Architect’s written consent.

1. It is agreed that “MEP” hard copy or computer-generated documents will not be
issued to any other party except directly to the Architect/Owner. The contract
documents are contractually copyrighted and cannot be used for any other project
or purpose except as specifically indicated in AIA B-141 Standard Form of
Agreement Between Architect and Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on
electronic media such as removable memory devices, flash drives or CD’s. These
documents can also be submitted via file transfer protocols. AutoCAD/ Revit files
will be submitted with all title block references intact to permit the end user to only
view and plot the drawings. Revisions will not be permitted in this configuration.
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3. At the Architect/Owner’s request, Engineer will assist the Contractor in the
preparation of the submittals and prepare one copy of AutoCAD/ Revit files on
electronic media or submit through file transfer protocols. The electronic media will
be prepared with all indicia of documents ownership removed. The electronic
media will be prepared in a “.rvt” or “.dwg” format to permit the end user to revise
the drawings.

1.23 PRE-INSTALLATION MEETINGS
A. Safety and Security Contractor shall attend and/or arrange a scheduled pre-installation
conference prior to beginning any work of this section. This venue is to ask and clarify
questions in writing with consultant and/or project manager/Owner representative.
1. Agenda

a. Safety

b. Work to be performed

c. Scheduling

d. Coordination

e. Other topics as necessary

2. Attendance

a. Safety and Security project manager/supervisor shall attend meetings arranged
by General Contractor, Owner’s representatives, and other parties affected by
work of this document.

b. Allindividuals who will serve in an on-site supervisory capacity, including project
managers, site supervisors, and lead installers, shall be required to attend the
pre-installation conference.

c. Individuals who do not attend the conference will not be permitted to supervise
the installation and testing of Safety and Security cables on the project.

1.24 CONTRACT ADMINISTRATION
A. The Engineer may perform site visits and provide job field reports upon inspection of
Contractor's installation, materials, supporting hardware, coordination with other
trades and progress to schedule to the client.
B. Job Field Report outline:
1. General: The general installation progress in relation to scheduled work made by
the Contractor up to that date.
2. Deficiencies and/or ltems of Note: Documents observations of the cable installation
that may require corrective action by the Contractor.

1.25 POST INSTALLATION MEETINGS
A. At the time of substantial completion the contractor shall call and arrange for a post
installation meeting to present and review all submittal documents to include but not
be limited to As-Built Drawings, Test reports, Warranty paperwork, etc.
B. Attendees shall include
a. Safety and Security Contractor
b. Project Manager/Owner Representative
c. General Contractor
d. Safety and Security Engineer.
e. Other trades that the GC deems appropriate.
C. At this meeting the Safety and Security Contractor shall present and explain all
documentation.

Basic Materials and Methods for Safety and
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D.

Any discrepancies or deviations noted by and agreed to by participants shall be
remedied by the Safety and Security Contractor and resubmitted within one (1) week
of the meeting.

PART 2 - PRODUCTS

21 SUBSTITUTIONS

A

The names and manufacturers and model numbers have been used in the Contract
documents to establish types of equipment and standards of quality. Where more than
one manufacturer is named for a specific item of equipment, only one of the specified
manufacturers will be considered for approval. Where only one manufacturer is
mentioned with the phrase "or approved equal”, Contractor may submit an alternate
manufacturer for consideration, provided the following conditions are met:

1. Submit alternate equipment with complete descriptive data in shop drawing form.
Provide sample of equipment upon request for review by Architect. Samples will
be returned if requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction
and performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior
to bid date for approval.

The Architect and Engineer shall be the sole judge of quality and equivalence of

equipment, materials and methods.

2.2 GENERAL REQUIREMENTS

A

B.

Basic Materials and Methods for Safety and

All materials and products used on this project shall be listed by Underwriters'

Laboratories.

Equipment and materials shall be standard products of a manufacturer regularly

engaged in the manufacture of Safety and Security cabling products and shall be the

manufacturer’s latest standard design in satisfactory use for at least one year prior to

bid opening.

All material and equipment, as provided, should be the standard Commercial-Off-The-

Shelf (COTS) products of a manufacturer engaged in the manufacturing of such

products.

1. All shall be typical commercial designs that comply with the requirements specified.

2. All material and equipment shall be readily available through manufacturers and/or
distributors.

Installer is to comply in every way with the requirements of local laws, ordinances, and

rules, the National Board of Fire Underwriters, and the National Electrical Code.

In the event of any conflicts between documents referenced herein and the contents

of this specification, the Installer is to notify in writing to the Architect/Engineer of any

such occurrences before the purchasing of any equipment, materials and/or

installation by the Installer. The Architect/Engineer will notify the Installer of any actions

required to resolve these conflicts.

No change in the plans or in the specifications is to be made without written instruction

to do so from the Owner or Architect/Engineer.

Materials are to be installed in accordance with manufacturer’'s recommendations and

best industry practices.

. The Installer is to promptly correct all discrepancies and/or defects for which the

Installer is responsible.
The Installer is to maintain a set of working specifications and drawings on site at all
times and to make this set available for inspection during site visits.
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23

24

25

Basic Materials and Methods for Safety and

J. All materials are to be new and of the highest quality.

K. All products installed in the above ceiling space are to meet or exceed the Underwriters
Laboratories (UL) fire rated cable insulation requirements and are to be Plenum rated.

L. The Installer is to seal ALL penetrations, conduits, sleeves, cable trays, etc., where

cabling has been installed through rated walls/floors with Wiremold Flamestopper

intumescent fire- stop system ( or approved equivalent) where they pass through rated
walls. The Installer is responsible for returning any and all penetrations through rated
walls or floors made for Safety and Security cable to their pre-penetration rating.

1. All material used to dress cable bundles shall be applied loosely to allow the
dressing material to slide around the bundle. Tension of dressing materials shall
not deform the cable sheath. Dressing materials should be limited to the Safety
and Security rooms only. Cabling shall be placed unbundled in cable tray and/or |
hooks in the above ceiling spaces. No bundling materials are to be used above
ceiling. All j hooks installed shall include the corresponding clip provided by the
hook manufacturer. Plastic cable ties will not be permitted.

Any discrepancy in the contract documents is to be remedied by the Installer providing

and installing the newer, greater quality or quantity of the item or items in question.

A pull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any

conduit.

Provide nylon bushings for all conduit openings.

All horizontal cables not in a cable tray or conduit shall be supported at a maximum of

48 to 60 inch intervals. Cable support system is to be independent of supports for other

trades. At no point shall cable(s) make contact with acoustic ceiling supports, grids,

panels, electrical conduits, water pipes or HVAC ductwork or supports.

Q. Any cable damaged or exceeding recommended installation parameters during
installation shall be replaced by the installer prior to final acceptance at no cost to the
Owner.

o zZz =

ACCESS DOORS

A. Wherever access is required in walls or ceilings to concealed junction boxes, pull
boxes, equipment, etc., installed under this Division, furnish a hinged access door and
frame with flush latch handle to another Division for installation. Doors shall be as
follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces: Milcor Style DW.
4. Install panels only in locations approved by the Architect.

FIRE STOPPING
A. Contractor shall restore the fire rating of penetrations to rated walls, ceiling, flooring
after cable pulling. Fire stopping products shall be as follows:

1. Hilti
2. SpecSeal
3. 3M

4. Owner approved alternate

IDENTIFICATION (LABELING) SYSTEM

A. Contractor shall label al communications system components installed. Labeling
products shall be as follows:
1. Brady (LAT-19-361-4)
2. Dymo
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2.6

2.7

2.8

3. Hellerman-Tyton
4. Owner approved alternate

ESCUTCHEONS

A

Provide heavy chrome or nickel-plated plates, of approved pattern, on conduit passing
through walls, floors and ceilings in finished areas. Where conduit passes through a
sleeve, no point of the conduit shall touch the building construction. Caulk around such
conduit with sufficient layers of two hour rated firesafing by Thermafiber 4.0 P.C.F.
density, U.S.G. fire test 4/11/78 and seal off openings between conduit and sleeves
with non-hardening mastic prior to application of escutcheon plate. Escutcheons shall
be Gravler Sure-Lock, or approved equal.

SPACE LIMITATIONS

A

Equipment shall be chosen which shall properly fit into the physical space provided
and shown on the drawings, allowing ample room for access, servicing, removal and
replacement of parts, etc. Adequate space shall be allowed for clearances in
accordance with Code requirements. Physical dimensions and arrangement of
equipment shall be subject to the approval of the Architect.

PAINTING

A

All factory assembled equipment shall be delivered with a hard surface factory applied
finish such as baked-on machinery enamel which will not require additional field
painting. The finish shall consist of not less than 2 coats of medium gray color paint
USA No. 61 Munsell Notation 8-3G, 6. 10/0.54 enamel. This Contractor shall protect
this finish from damage due to construction operations until acceptance of the building.
He shall be responsible for satisfactorily restoring any such finishes or replacing
equipment that becomes stained or damaged.

PART 3 - EXECUTION

3.1

Basic Materials and Methods for Safety and

PREPARATION

A.

B.

C.

Field Measurements

1. Verify dimensions in areas of installation by field measurements before fabrication
and indicate measurements on shop drawings. Coordinate fabrication schedule
with construction progress to avoid delaying the work.

Established Dimensions

1. Where field measurements cannot be made without delaying the work, coordinate
with the General Contractor to establish dimensions.

2. When approved in writing, proceed with fabricating units without field
measurements.

3. Coordinate supports, adjacent construction, and fixture locations to ensure actual
dimensions correspond to established dimensions.

Pre-installation inspection

1. The Contractor shall visually inspect all cables, cable reels, and shipping cartons
to detect possible cable damage incurred during shipping and transport.

2. Visibly damaged goods are not acceptable and shall be replaced by the contractor
at no additional cost to the Owner.
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3.2

Basic Materials and Methods for Safety and

DEMOLITION AND REMODELING
A. Where only portions of the existing Safety and Security system are to be modified as

part of the renovation and addition project, devices related to or part of this system
outside of the renovation area shall be kept in operations.

. The Drawings do not show all demolition work required. The Contractor shall make

himself familiar with the required scope of work to accomplish the work required by
these documents. All demolition work implied or required shall be included in the
scope of this contract.

. Utility service outages required by the new installation will be permitted but only at a

time approved by the Owner. The Contractor shall allow the Owner two (2) weeks in
order to schedule required outages. The time allowed for outages will not be during
normal working hours unless otherwise approved by the Owner. All costs of outages,
including overtime charges, shall be included in the contract amount.

. The contractor shall perform a preconstruction walk thru of the site to observe and test

the existing systems for operation. The owner assumes that the system is 100%
operational and functioning prior to the commencement of construction. If any portion
of the system observed or tested to be non-functional or inoperable at the
commencement of the project will be noted by the contractor. A written report will be
generated by the contractor noting their findings and submitted to the project team for
review and handling. The owner will determine if the items found to be non-functional
are to be repaired by contractor or repaired by the owner. If this repair of the
equipment found to be non-functional is to be added to the contractor’'s scope of work
the contract amount for the Work shall be adjusted accordingly.

. Work Sequence and Timing. The Owner will cooperate with the Contractor; however,

the following provisions must be observed:

1. During the construction of this project, normal facility activities will continue in
existing buildings until new buildings or renovated areas are completed. Plumbing,
fire protection, lighting, electrical, Safety and Security, heating, air conditioning,
and ventilation systems shall be maintained in service within the occupied spaces
of the existing building.

2. A meeting will be held at the project site, prior to any construction, between the
Owner's Representative, the General Contractor, the Subcontractors and Sub-
subcontractors, and the Engineer to discuss Contractor's employee parking space,
access, storage of equipment or materials, and use of the Owner's facilities or
utilities. The Owner's decisions regarding such matters shall be final.

In the preparation of these documents every effort has been made to show the
approximate locations of, and connections to the existing safety and security devices
and headend equipment. However, this Contractor shall be responsible for verifying
all of the above information. This Contractor shall visit the existing site to inspect the
facilities and related areas. This Contractor shall inspect and verify all details and
requirements of all the Contract Documents, prior to the submission of a proposal. All
discrepancies between the Contract Documents and actual job-site conditions shall be
resolved by the contractor, who shall produce drawings which shall be submitted to
the Architect/Engineer for review. All labor and materials required to perform the work
described shall be a part of this Contract.

. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected

and tested on site to certify its working condition. A written report on the condition of
all equipment to remain, including a copy of the test results and recommended
remedial actions and costs shall be made by this Contractor to the Architect/Engineer
for review.
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H. All equipment and/or systems noted on the Drawings "To Be Removed" should be
removed including, associated pipe and duct, pipe and duct hangers and/or line
supports. Where duct or pipe is to be capped for future or end of line use, it shall be
properly tagged with its function or service appropriately identified. Where existing
equipment is to be removed or relocated and has an electric motor or connection, the
Electrical Contractor shall disconnect motor or connection, remove wiring to a safe
point and this Contractor shall remove or relocate motor or connection along with the
equipment.

I.  During construction and remodeling, portions of the Project shall remain in service.
Construction equipment, material, tools, extension cords, etc., shall be arranged so
as to present minimum hazard or interruption to the occupants of the building. None
of the construction work shall interfere with the proper operation of the existing facility;
or be so conducted as to cause harm or danger to persons on the premises. All fire
exits, stairs or corridors required for proper access, circulation or exit shall remain clear
of equipment, materials or debris. The General Contractor shall maintain barricades,
other separations in corridors and other spaces where work is conducted.

J. Certain work during the demolition and construction phases may require overtime or
night time shifts or temporary evacuation of the occupants. Coordinate and schedule
all proposed down time with the Owner at least seventy-two (72) hours in advance in
writing.

K. Any salvageable equipment as determined by the Owner, shall be delivered to the
Owner, and placed in storage at the location of his choice. All other debris shall be
removed from the site immediately.

L. Equipment, piping or other potential hazards to the occupants of the building shall not
be left overnight outside of the designated working or construction area.

M. Make every effort to minimize damage to the existing building and the Owner's property.
Repair, patch or replace as required any damage which occurs as a result of work at
the site. Care shall be taken to minimize interference with the Owner's activities during
construction and to keep construction disrupted areas to a minimum. Coordinate with
the Owner and other trades in scheduling and performance of the work.

N. When applicable, Include in the contract price all rerouting of existing backbone cabling,
, etc., and the reconnecting of the existing equipment as necessitated by field
conditions to allow the installation of the new systems regardless of whether or not
such rerouting, reconnecting or relocating is shown on the drawings. Furnish all
temporary pipe, duct, controls, etc., as required to maintain heating, cooling, and
ventilation services for the existing Safety and Security rooms in areas scheduled to
remain operational with a minimum of interruption.

O. All existing cabling, equipment, controls and appurtenances not included in the remodel
or alteration areas are to remain in place.

P. Cabling and equipment serving Safety and Security system which is to remain but
which is served by pipe, duct, equipment and controls that are disturbed by the
remodeling work, shall be reconnected in such a manner as to leave this equipment in
proper operating condition.

Q. ltis the intention of this Section of the Specifications to outline minimum requirements
to furnish the Owner with a turn-key and operating system in cooperation with other
trades with a minimum of disruption or downtime.

R. Refer to Architectural Demolition and/or Alteration plans for actual location of walls,
ceilings, etc., being removed and/or remodeled.

S. Field verify measurements, and cabling arrangements are as shown on Drawings.

T. Verify that scheduled cabling and equipment serving only those abandoned devices
to be demolished and removed in its entirety.
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U. Demolition Drawings are based on casual field observation and existing Record
Documents. Report discrepancies to Architect and Engineer before disturbing existing
installation.

Beginning of demolition means that the contractor accepts existing conditions.

. Demolish and extend existing Safety and Security work under provisions of Division
02 and this Section.

Remove, relocate, and extend existing systems to accommodate new construction.
Remove abandoned cabling to source of origination point. Remove racks and other
equipment as scheduled on the drawings.

Remove exposed / abandoned cabling systems, including abandoned systems above
accessible ceiling finishes. Cut systems flush with walls and floors, and patch
surfaces.

AA.Repair adjacent construction and finishes damaged during demolition and extension

work.

BB.Maintain access to existing systems which remain active. Modify installation or provide
access doors as appropriate.

CC. Extend existing systems using materials and methods compatible with existing
systems, or as specified.

DD. Clean and repair existing materials and equipment which remain or are to be reused.
The Contractor shall modify, remove, and/or relocate all materials and items so
indicated on the Drawings or required by the installation of new facilities. All removals
and/or dismantling shall be conducted in a manner as to produce maximum salvage.
Salvage materials shall remain the property of the Owner, and shall be delivered to
such destination as directed by the Owner. Materials and/or items scheduled for
relocation and which are damaged during dismantling or reassembly operations shall
be repaired and restored to good operating condition. The Contractor may, at his
discretion and upon the approval of the Owner, substitute new materials and/or items
of like design and quality in lieu of materials and/or items to be relocated.

EE.All items which are to be relocated shall be carefully removed in reverse to original
assembly or placement and protected until relocated. The contractor shall clean and
repair and provide all new materials, fittings, and appurtenances required to complete
the relocations and to restore to good operative order. All relocations shall be
performed by workmen skilled in the work and in accordance with standard practice of
the trades involved.

FF.When items scheduled for relocation are found to be in damaged condition before work
has been started on dismantling, the Contractor shall call the attention of the Owner
to such items and receive further instructions before removal. ltems damaged in
repositioning operations are the Contractor's responsibility and shall be repaired or
replaced by the Contractor as approved by the Owner, at no additional cost to the
Owner.

GG. Service lines and wiring to items to be removed, salvaged, or relocated shall be
removed to points indicated on the Drawings, specified, or acceptable to the Owner.
Service lines and wiring not scheduled for reuse shall be removed to the points at
which reuse is to be continued or service is to remain. Such services shall be sealed,
capped, or otherwise tied-off or disconnected in a safe manner acceptable to the
Owner. All disconnections or connections into the existing facilities shall be done in
such a manner as to result in minimum interruption of services to adjacent occupied
areas. Services to existing areas or facilities which must remain in operation during
the construction period shall not be interrupted without prior specific approval of the
Owner as hereinbefore specified.

N <X =<
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3.3

3.4

Basic Materials and Methods for Safety and

HH. The Contractor shall be responsible for loss or damage to the existing facilities
caused by him and his workmen, and shall be responsible for repairing such loss or
damage. The Contractor shall send proper notices, make necessary arrangements,
and perform other services required for the care, protection and in-service
maintenance of all electrical services for the new and existing facilities. The Contractor
shall erect temporary barricades, with necessary safety devices, as required to protect
personnel from injury, removing all such temporary protection upon completion of the
work.

Il. Where existing construction is removed to provide working and extension access to
existing utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring,
light fixtures, air conditioning ductwork and equipment, etc., to provide this access and
shall reinstall same upon completion of work in the areas affected.

JJ. Where partitions, walls, floors, or ceilings of existing construction are being removed,
all contractors shall remove and reinstall in locations approved by the Architect all
devices required for the operation of the various systems installed in the existing
construction.

INSTALLATION
A. General
1. Contractor shall install work in accordance with specifications, drawings,
manufacturer’s instructions and approved submittal data.
B. Allowable cable bend radius and pull tension:
1. Refer to cable manufacturer's bend radius recommendations for the maximum
allowable limits.
2. After installation, exposed cable and other surfaces must be cleaned free of
lubricant residue. Use only lubricants specifically designed for cable installation.
C. Pull Strings
1. Provide pull strings in all new conduits, including all conduits with cable installed
(trailer strings) as part of this contract.
2. Data and video cables can be pulled in tandem with pull strings.
3. The pull strings must move freely to prevent cable jacket/cable damage during
pulls.

EXCAVATING AND BACKFILLING

A. Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of
maximum standard density). Where trenching or excavation is required in improved
areas, the backfill shall be compacted to a condition equal to that of adjacent
undisturbed earth and the surface of the area restored to the condition existing prior
to trenching or excavating operations. Provide a minimum of 3” of sand underneath
all conduits. The plans indicate information pertaining to surface and sub-surface
obstructions; however, this information is not guaranteed. Should obstructions be
encountered whether or not shown, the Contractor shall alter routing of new work,
reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing
surfaces and structures in a satisfactory and serviceable condition. All work shall
comply with OSHA Standards.
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3.5 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.
Installation shall be consistent in completeness whether concealed or exposed. Each
item of Electronic Safety and Security work shall be concealed in walls, chases, under
floors and above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.6 SLEEVES, CUTTING AND PATCHING

A. This section shall be responsible for placing sleeves for all conduit passing through
walls, partitions, sound walls, beams, floors, roof, etc. Sleeves through below-grade
walls shall use water-tight fitting manufactured by O-Z/Gedney.

B. All cutting and patching will be done under another Division, but this Section will be
responsible for timely performance of this work and layout of holes and setting sleeves.

C. Allun-used sleeves shall be sealed with 2-hour UL approved fire sealant manufactured
by “3M” or approved equal.

3.7 LABELING
A. Cable labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine
printed with alphanumeric cable designations.
B. Flat-surface labels: Self-adhesive vinyl or vinyl-cloth labels, machine printed with
alphanumeric cable designations.
C. Provide transparent plastic label holders, and 4-pair marked colored labels.
D. In accordance with ANSI/TIA-606-B "Administration Standard for Commercial
Telecommunications Infrastructure":
1. Install colored labels according to the type of field as per color code designations.
2. Use “designation strip color-code guidelines for voice, data, cross-connect, riser,
and backbone fields”.
E. Pathway Labels and Labeling System
1. Labeling system shall consist of a hand-held portable printer
2. Conduits: General-purpose label designed for powdered coated surfaces with an
ultra-aggressive adhesive. Label size shall be appropriate for the conduit size. Font
size shall be legible from the finished floor.
Inner duct: Polyethylene general-purpose tagging material attached using tie wraps.
Junction boxes: General-purpose label designed for powdered coated surfaces
with an ultra-aggressive adhesive, trade name. Font size shall be easily visible
from the finished floor.
5. All labels shall be permanent, i.e. will not fade, peel, or deteriorate due to
environment or time.
6. Identification

a. All conduits, junction boxes, gutters, and pull boxes shall have machine-
generated labels easily visible from the finished floor.

b. Conduits shall be labeled with the word “Security” and the conduit’s origination
room number and destination room number.

c. The Contractor shall label conduit at each wall and floor penetration and at each
conduit termination, such as outlet boxes, pull boxes, and junction boxes, or as
otherwise specified in other sections.

d. Junction boxes, gutters and pull boxes shall be labeled with identification name
or number as determined by contractor and submitted for approval.

e. The Contractor shall label conduit sleeves at each wall and floor penetration.

o
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3.8

Basic Materials and Methods for Safety and

FIRESTOPPING

A

@m

Provide approved fire-resistant materials to restore originally-designed fire-ratings to
all wall, floor, and ceiling penetrations used in the distribution and installation for Safety
and Security cabling system.

. Install and seal penetrations (conduit, sleeves, slots, chases) in fire-rated barriers

created for Safety and Security infrastructure to prevent the passage of smoke, fire,
toxic gas, or water through the penetrations.

The firestopping material shall maintain/establish the fire-rated integrity of the
wall/barrier that has been penetrated.

All through penetrations in a fire rated surface require a sleeve, regardless of
penetration diameter or penetrating cable count.

. Using a “ring and string” method of installing cabling for membrane penetrations in a

wall cavity is acceptable, provided the solution was accepted by the Owner in writing.
Code-compliant firestopping rules still apply.

Coordinate firestopping procedures and materials with General Contractor.

Sharing the pathway of other trades/utilities through compliant and non-compliant
penetrations does not remove the requirement to maintain code-compliant
firestopping.

. Provide and install removable, intumescent mechanical systems in floor chases for all

openings greater than 0’-4”.

Provide and install removable, intumescent, firestop bricks for all openings greater than

0’-4” where there are penetrations through walls.

Bricks shall be listed for insertion in fire-rated openings and require restraining materials

or apparatus as needed per manufacturers’ specifications.

Provide manufacturer recommended material for rated protection for any given barrier.

Laminate and permanently affix adjacent to chases the following information:

1. Manufacturer of firestop system.

2. Date of installation/repair.

3. Part and model numbers of system and all components.

4. Name and phone numbers of local distributor and manufacturer's corporate
headquarters.

Solutions and shop drawings/submittals for firestop materials and systems shall be

presented to the General Contractor for written approval of materials/systems prior to

purchase and installation.

. Materials shall be installed per manufacturer instructions, be UL-listed for intended use,

and meet NEC and locals codes for fire stopping measures.

The material chosen shall be distinctively colored to be clearly distinguishable from
other materials, adhere to itself, and maintain the characteristics for which it is
designed to allow for the removal and/or addition of communication cables without the
necessity of drilling holes in the material.

Develop training manuals with instructions on methods of adding or removing cabling
to/from firestopped sleeves and chases.

Within the normal environment, the installed systems shall not generate nor be
susceptible to any harmful electromagnetic emission, radiation, or induction that
degrades, or obstructs any equipment.

Expansion Capability: Unless otherwise indicated, provide spare conductor pairs in
cables, positions in patch panels, cross connects, and terminal strips, and space in
cable pathways and backboard layouts to accommodate 20% future increase in
structure cable system capacity.
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S. In the event of a breach of the representations and warranties contained herein, the
Contractor, at their own expense, shall take all measures necessary to make the
cabling system work and comply with the applicable manufacturer written technical
recommendations and standards.

3.9 WALL MOUNTED EQUIPMENT

A. Install all wall mounted equipment in accordance with the National Electrical Code,
industry standards and as shown on the drawings.

B. Unless noted otherwise, all wall mounted equipment that need to be accessed for
operation or maintenance shall be mounted at a working height not requiring a ladder
when wall space is available. Installation of these devices at greater elevations shall
be approved by the Engineer. Contractor shall provide a coordination sketch of each
mechanical/electrical room noting locations and mounting heights of all electrical
devices(note bottom and top elevations) shown to be installed. Sketches shall be
provided to the Engineer for review and the general contractor for coordination with
other trades working in these rooms.

3.10 CLEANING
A. The Contractor will clean all surfaces of equipment and devices prior to final acceptance
by Owner.

3.11 CORROSIVE AREAS
A. In areas of a corrosive nature, which include but are not limited to the following: pool
equipment rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4
X stainless steel or fiberglass reinforced enclosures for contactors, panel boards,
controllers, starters, disconnects and materials used as supporting means (i.e.
plastibond unistrut, pipe, fittings). The use of spray on coating may be acceptable in

some applications.

3.12 TESTS AND INSPECTIONS

A. Tests and inspection requirements shall be coordinated with Division |I.

B. Date for final acceptance test shall be sufficiently in advance of completion date of
contract to permit alterations or adjustments necessary to achieve proper functioning
of equipment prior to contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or
adjusted as determined to be necessary by final acceptance test. No resultant delay
or consumption of time as a result of such necessary re-test beyond contract
completion date shall relieve Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and
separately, as may be required to determine satisfactory operation. Demonstrate
equipment to operate in accordance with requirements of these specifications.
Perform tests in the presence of Architect. Furnish instruments and personnel
required for tests.

E. Final Inspection:

1. Atthe time designated by the Architect, the entire system shall be inspected by the
Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. All devices, equipment, and equipment cabinets/enclosure shall be cleaned and in
operating condition.

3. Certificates and documents required hereinbefore shall be in order and presented
to the Architect prior to inspection.
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4. Panel covers, junction box covers, etc., shall be removed for visual inspection of
the wire, bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or
corrected in order to comply with these specifications and the drawings shall be
accomplished without delay.

3.13 ACCEPTANCE

A. Once all work has been completed, test documentation has been submitted, and Owner
is satisfied that all work is in accordance with contract documents, the Owner shall
notify Contractor in writing of formal acceptance of the system.

B. Contractor must warrant in writing that 100% of the installation meets the requirements
specified herein (Standards Compliance & Test Requirements).

C. Acceptance shall be subject to completion of all work, successful post-installation
testing which yields 100% PASS rating, and receipt of full documentation soft and hard
copies as described herein.

END OF SECTION
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SECTION 28 03 00
LIFE SAFETY AND SECURITY DEMOLITION FOR REMODELING

PART 1 - GENERAL

1.1

GENERAL REQUIREMENTS

A

The drawings do not show all demolition work required. The contractor shall make
himself familiar with the required scope of work to accomplish the work required by
these documents. All demolition work implied or required shall be included in the scope
of this contract.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1

DEMOLITION WORK

A

The contractor shall be responsible for loss or damage to the existing facilities caused
by him and his workmen, and shall be responsible for repairing such loss or damage.
The contractor shall send proper notices, make necessary arrangements, and perform
other services required for the care, protection and in-service maintenance of all
electrical services for the new and existing facilities. The contractor shall erect
temporary barricades, with necessary safety devices, as required to protect personnel
from injury, removing all such temporary protection upon completion of the work.

The contractor shall provide temporary or new services to all existing facilities as
required to maintain their proper operation when normal services are disrupted as a
result of the work being accomplished under this project.

Where existing construction is removed to provide working and extension access to
existing utilities, contractor shall remove doors, piping, conduit, outlet boxes, wiring,
light fixtures, air conditioning ductwork and equipment, etc., to provide this access and
shall reinstall same upon completion of work in the areas affected.

Where partitions, walls, floors, or ceilings of existing construction are being removed,
all contractors shall remove and reinstall in locations approved by the Architect all
devices required for the operation of the various systems installed in the existing
construction.

Outages of services as required by the new installation will be permitted but only at a
time approved by the Owner. The contractor shall allow the Owner 2 weeks in order
to schedule required outages. The time allowed for outages will not be during normal
working hours unless otherwise approved by the Owner. All costs of outages, including
overtime charges, shall be included in the contract amount.

The contractor shall modify, remove, and/or relocate all materials and items so
indicated on the drawings or required by the installation of new facilities. All removals
and/or dismantling shall be conducted in a manner as to produce maximum salvage.
Salvage materials shall remain the property of the Owner, and shall be delivered to
such destination as directed by the Owner. Materials and/or items scheduled for
relocation and which are damaged during dismantling or reassembly operations shall
be repaired and restored to good operative condition. The contractor may, at his
discretion and upon the approval of the Owner, substitute new materials and/or items
of like design and quality in lieu of materials and/or items to be relocated.
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G. All items which are to be relocated shall be carefully removed in reverse to original
assembly or placement and protected until relocated. The contractor shall clean and
repair and provide all new materials, fittings, and appurtenances required to complete
the relocations and to restore to good operative order. All relocations shall be
performed by workmen skilled in the work and in accordance with standard practice of
the trades involved.

H. When items scheduled for relocation are found to be in damaged condition before work
has been started on dismantling, the contractor shall call the attention of the Owner to
such items and receive further instructions before removal. ltems damaged in
repositioning operations are the contractor's responsibility and shall be repaired or
replaced by the contractor as approved by the Owner, at no additional cost to the
Owner.

I. Service lines and wiring to items to be removed, salvaged, or relocated shall be
removed to points indicated on the drawings, specified, or acceptable to the Owner.
Service lines and wiring not scheduled for reuse shall be removed to the points at
which reuse is to be continued or service is to remain. Such services shall be sealed,
capped, or otherwise tied-off or disconnected in a safe manner acceptable to the
Owner. All disconnections or connections into the existing facilities shall be done in
such a manner as to result in minimum interruption of services to adjacent occupied
areas. Services to existing areas or facilities which must remain in operation during the
construction period shall not be interrupted without prior specific approval of the Owner
as hereinbefore specified.

J. During the construction and remodeling, portions of the project shall remain in service.
Construction equipment, materials, tools, extension cords, etc., shall be arranged so
as to present minimum hazard or interruption to the occupants of the building.

K. Certain work during the demolition phase of construction may require overtime or
nighttime shifts or temporary evacuation of the occupants. Coordinate and schedule
all proposed down time with the Owner's Representative at least 72 hours in advance.

L. Make every effort to minimize damage to the existing building and the Owner's property.
Repair, patch, or replace as required any damage which might occur as a result of
work at the site. Care shall be taken to minimize interference with the Owner's activities
during construction. Cooperate with the Owner and other trades in scheduling and
performance of the work.

M. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes,
fixtures, etc., and the reconnecting of existing fixtures as necessitated by field
conditions to allow the installation of the new systems. Furnish all temporary conduit,
wiring, boxes, etc., as required to maintain lighting and power service for the existing
areas with a minimum of interruption. Remove wire and conduit back to nearest
accessible active junction box and extend to existing homeruns as required.

N. All existing lighting fixtures, switches, outlets, speakers, materials, equipment and
appurtenances not included in the remodel or alteration areas are to remain in place
and shall remain in service.

O. Electrical equipment, outlets, speakers, circuits to mechanical and building systems
equipment, etc., which are to remain but which are served by conduit and/or circuiting
that is disturbed by the remodeling work, shall be reconnected in such as manner as
to leave it in proper operating condition.

P. Existing branch circuit wiring which is to be removed, shall be pulled from the raceways
and the empty conduit shall be removed to a point of permanent concealment.

Q. Existing lighting fixtures shown to be removed and indicated to be reused, shall be
cleaned, repaired, relamped and provided with such new accessories as may be
needed for the proper installation in their new locations.
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R. New circuiting indicated to be connected to existing panels shall be connected to
"spares" and/or "released" breakers as applicable, or new breakers provided where
space is available. Contractor shall verify the existing panel load and feeder capacity
prior to adding any additional loads.

S. Within the remodeled or alteration areas where existing ceilings are being removed
and new ceiling are installed, all existing lighting fixtures, other ceiling mounted
devices and their appurtenances shall be removed and reinstalled into the new ceiling,
unless otherwise shown or specified.

T. Within the remodeled or alteration areas where existing walls are being removed, all
existing lighting fixtures, switches, receptacles, other materials and equipment and
their appurtenances shall be removed, where required by the remodel work either
shown or specified.

U. Refer to Architectural "Demolition" and "Alteration" plans for actual location of walls,
ceilings, etc. being removed and/or remodeled.

END OF SECTION
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SECTION 28 05 00
BASIC MATERIALS AND METHODS FOR FIRE ALARM

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A

B.

The requirements of the General Conditions and Supplementary Conditions apply to
all Work herein.

The Contract Drawings indicate the extent and general arrangement of the systems. If
any departure from the Contract Drawings are deemed necessary by the Contractor,
details of such departures and the reasons, therefore, shall be submitted to the
Architect for approval as soon as practicable. No such departures shall be made
without the prior written approval of the Architect.

1.2 SCOPE OF WORK

A

The Work included under this Contract consists of the furnishing and installation of all
equipment and material necessary and required to form the complete and functioning
systems in all of its various phases, all as shown on the accompanying Drawings
and/or described in these Specifications. The contractor shall review all pertinent
drawings, including those of other contracts prior to commencement of Work.

This Division requires the furnishing and installing of all items Specified herein,
indicated on the Drawings or reasonably inferred as necessary for safe and proper
operation; including every article, device or accessory (whether or not specifically
called for by item) reasonably necessary to facilitate each system's functioning as
indicated by the design and the equipment specified. Elements of the work include, but
are not limited to, materials, labor, supervision, transportation, storage, equipment,
utilities, all required permits, licenses and inspections. All work performed under this
Section shall be in accordance with the Project Manual, Drawings and Specifications
and is subject to the terms and conditions of the Contract.

The approximate locations of Electrical items are indicated on the Drawings. These
Drawings are not intended to give complete and accurate details in regard to location
of outlets, apparatus, etc. Exact locations are to be determined by actual
measurements at the building, and will in all cases be subject to the Review of the
Owner or Engineer, who reserves the right to make any reasonable changes in the
locations indicated without additional cost to the Owner.

. Items specifically mentioned in the Specifications but not shown on the Drawings and/or

items shown on Drawings but not specifically mentioned in the Specifications shall be
installed by the Contractor under the appropriate section of work as if they were both
specified and shown.

All discrepancies within the Contract Documents discrepancies between the Contract
Documents and actual job-site conditions shall be reported to the Owner or Engineer
so that they will be resolved prior to the bidding, where this cannot be done at least 7
working days prior to bid; the greater or more costly of the discrepancy shall be bid. All
labor and materials required to perform the work described shall be included as part
of this Contract.

It is the intention of this Section of the Specifications to outline minimum requirements
to furnish the Owner with a turn-key and fully operating system in cooperation with
other trades.
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1.3

1.4

1.5

1.6

G.

J.

Itis the intent of the above "Scope” to give the Contractor a general outline of the extent
of the Work involved; however, it is not intended to include each, and every item
required for the Work. Anything omitted from the "Scope" but shown on the Drawings,
or specified later, or necessary for a complete and functioning heating, ventilating and
air conditioning system shall be considered a part of the overall "Scope".

. The Contractor shall rough-in fixtures and equipment furnished by others from rough-

in and placement drawings furnished by others. The Contractor shall make final
connection to fixtures and equipment furnished by others.

Contractor shall participate in the commissioning process; including but not limited to
meeting attendance, completion of checklists and participation in functional testing.
Refer to 26 03 13 for demolitions requirements.

RELATED SECTIONS

A.
B.
C.

General Conditions
Supplementary Conditions
Division One

COOPERATION WITH TRADES

A

Cooperation with trades of adjacent, related, or affected materials or operations shall
be considered a part of this work in order to affect timely and accurate placing of work
and bring together in proper and correct sequence, the work of such trades.

REFERENCES

TIOMmMOOw>

National Electrical Code (NEC)

American Society for Testing and Materials (ASTM)
Underwriter's Laboratories, Inc. (UL)

Insulated Cable Engineer's Association (ICEA)
National Electrical Manufacturer's Association (NEMA)
Institute of Electrical and Electronics’ Engineers (IEEE)
American National Standards Institute (ANSI)

National Fire Protection Association (NFPA)
International Energy Conservation Code (IECC)

COMPLETE FUNCTIONING OF WORK

A

All work fairly implied as essential to the complete functioning of the electrical systems
shown on the Drawings and Specifications shall be completed as part of the work of
this Division unless specifically stated otherwise. It is the intention of the Drawings and
Specifications to establish the types of the systems, but not set forth each item
essential to the functioning of the system. In case of doubt as to the work intended, or
in the event of amplification or clarification thereof, the Contractor shall call upon the
Architect for supplementary instructions, Drawings, etc.
Contractor shall review all pertinent Drawings and adjust his work to all conditions
shown there on. Discrepancies between Plans, Specifications, and actual field
conditions shall be brought to the prompt attention of the Architect.
1. Approximate location of transformers, feeders, branch circuits, outlets, lighting and
power panels, outlets for special systems, etc., are indicated on the Drawings.
However, the Drawings, do not give complete and accurate detailed locations of
such outlets, conduit runs, etc., and exact locations must be determined by actual
field measurement. Such locations will, at all times, be subject to the approval of
the Architect.

Basic Materials and Methods for Fire Alarm 280500-2



Dallas County Road & Bridge District 4 - New Construction - Phase 2

2. Communicate with the Architect and secure his approval of any outlet (light fixture,
receptacle, switch, etc.) location about which there may be the least question.
Outlets obviously placed in a location not suitable to the finished room or without
specific approval, shall be removed and relocated when so directed by the
Architect. Location of light fixtures shall be coordinated with reflected ceiling plans.
C. Additional coordination with mechanical contractor may be required to allow adequate
clearances of mechanical equipment, fixtures and associated appurtenances.
Contractor to notify Architect and Engineer of unresolved clearances, conflicts or
equipment locations.

1.7 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The contract documents are schematic in nature in that they are only to establish scope
and a minimum level of quality. They are not to be used as actual working construction
drawings. The actual working construction drawings shall be the approved shop
drawings.

1.8 CONTRACTOR’S QUALIFICATIONS
A. An approved contractor for the work under this division shall be:

a. A specialistin this field and have the personnel, experience, training, and skKill,
and the organization to provide a practical working system.

b. Able to furnish evidence of having contracted for and installed not less than 3
systems of comparable size and type that have served their Owners
satisfactorily for not less than 3 years.

c. Perform work by persons qualified to produce workmanship of specified quality.
Persons performing electrical work shall be required to be licensed. Onsite
supervision, journeyman shall have minimum of journeyman license. Helpers,
apprentices shall have minimum of apprentice license.

1.9 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch
list items have been completed or final payment has been received. Refer to Division
One for additional requirements.
B. The date of final acceptance shall be documented in writing and signed by the architect,
owner and contractor.

1.10 DEFINITIONS AND SYMBOLS

A. General Explanation: A substantial amount of construction and Specification language
constitutes definitions for terms found in other Contract Documents, including
Drawings which must be recognized as diagrammatic and schematic in nature and not
completely descriptive of requirements indicated thereon. Certain terms used in
Contract Documents are defined generally in this article, unless defined otherwise in
Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or
exclusive but are general for work to the extent not stated more explicitly in another
provision of the Contract Documents.
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C.

Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on
the Drawings, to other paragraphs or schedules in the Specifications and to similar
means of recording requirements in Contract Documents. Where such terms as
"Shown", "Noted", "Scheduled", "Specified" and "Detailed" are used in lieu of

"Indicated", it is for the purpose of helping the reader locate cross-reference material,
and no limitation of location is intended except as specifically shown.

. Directed: Where not otherwise explained, terms such as "Directed", "Requested",

"Accepted”, and "Permitted" mean by the Architect or Engineer. However, no such
implied meaning will be interpreted to extend the Architect's or Engineer's
responsibility into the Contractor's area of construction supervision.

. Reviewed: Where used in conjunction with the Engineer's response to submittals,

requests for information, applications, inquiries, reports and claims by the Contractor
the meaning of the term "Reviewed" will be held to limitations of Architect's and
Engineer's responsibilities and duties as specified in the General and Supplemental
Conditions. In no case will "Reviewed" by Engineer be interpreted as a release of the
Contractor from responsibility to fulfill the terms and requirements of the Contract
Documents.

Furnish: Except as otherwise defined in greater detail, the term "Furnish" is used to
mean supply and deliver to the project site, ready for unloading, unpacking, assembly,
installation, etc., as applicable in each instance.

Install: Except as otherwise defined in greater detail, the term "Install" is used to
describe operations at the project site including unloading, unpacking, assembly,
erection, placing, anchoring, applying, working to dimension, finishing, curing,
protection, cleaning and similar operations, as applicable in each instance.

. Provide: Except as otherwise defined in greater detail, the term "Provide" is used to

mean "Furnish and Install", complete and ready for intended use, as applicable in each
instance.

Installer: Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to
dimension, finishing, curing, protection, cleaning and similar operations, as applicable
in each instance. It is a general requirement that such entities (Installers) be expert in
the operations they are engaged to perform.

Imperative Language: Used generally in Specifications. Except as otherwise
indicated, requirements expressed imperatively are to be performed by the Contractor.
For clarity of reading at certain locations, contrasting subjective language is used to
describe responsibilities that must be fulfilled indirectly by the Contractor, or when so
noted by other identified installers or entities.

Minimum Quality/Quantity: In every instance, the quality level or quantity shown or
specified is intended as minimum quality level or quantity of work to be performed or
provided. Except as otherwise specifically indicated, the actual work may either
comply exactly with that minimum (within specified tolerances) or may exceed that
minimum within reasonable tolerance limits. In complying with requirements, indicated
or scheduled numeric values are either minimums or maximums as noted or as
appropriate for the context of the requirements. Refer instances of uncertainty to
Owner or Engineer via a request for information (RFI) for decision before proceeding.
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L. Abbreviations and Symbols: The language of Specifications and other Contract
Documents including Drawings is of an abbreviated type in certain instances and
implies words and meanings which will be appropriately interpreted. Actual word
abbreviations of a self-explanatory nature have been included in text of Specifications
and Drawings. Specific abbreviations and symbols have been established, principally
for lengthy technical terminology and primarily in conjunction with coordination of
Specification requirements with notations on Drawings and in Schedules. These are
frequently defined in Section at first instance of use or on a Legend and Symbol
Drawing. Trade and industry association names and titles of generally recognized
industry standards are frequently abbreviated. Singular words will be interpreted as
plural and plural words will be interpreted as singular where applicable and where full
context of Contract Documents so indicate. Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those
recognized in construction industry for indicated purposes. Where not otherwise noted
symbols and abbreviations are defined by ASHRAE Fundamentals Handbook, chapter
39 "Abbreviations and Symbols", ASME and ASPE published standards.

1.11 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to the project properly identified with names, model numbers, types,
grades, compliance labels, and other information needed for identification.

B. Deliver products to the project at such time as the project is ready to receive the
equipment, pipe or duct properly protected from incidental damage and weather
damage.

C. Damaged equipment shall be promptly removed from the site and new, undamaged
equipment shall be installed in its place promptly with no additional charge to the
Owner.

1.12 SUBMITTALS
A. Coordinate with Division 01 for submittal timetable requirements, unless noted

otherwise within thirty (30) days after the Contract is awarded. The Contractor shall
submit an electronic copy of a complete set of shop drawings and complete data
covering each item of equipment or material. The submittal of each item requiring a
submittal must be received by the Architect or Engineer within the above thirty day
period. The Architect or Engineer shall not be responsible for any delays or costs
incurred due to excessive shop drawing review time for submittals received after the
thirty (30) day time limit. The Architect and Engineer will retain a copy of all shop
drawings for their files. All literature pertaining to items subject to Shop Drawing
submittal shall be submitted at one time. Submittals shall be placed in one electronic
file in PDF 8.0 format and bookmarked for individual specification sections. Individual
electronic files of submittals for individual specifications shall not be permitted. Each
submittal shall include the following items:

1. A cover sheet with the names and addresses of the Project, Architect, MEP
Engineer, General Contractor and the Subcontractor making the submittal. The
cover sheet shall also contain the section number covering the item or items
submitted and the item nomenclature or description.

2. Anindex page with a listing of all data included in the Submittal.
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3. A list of variations page with a listing all variations, including unfurnished or
additional required accessories, items or other features, between the submitted
equipment and the specified equipment. If there are no variations, then this page
shall state "NO VARIATIONS". Where variations affect the work of other
Contractors, then the Contractor shall certify on this page that these variations
have been fully coordinated with the affected Contractors and that all expenses
associated with the variations will be paid by the submitting Contractor. This page
will be signed by the submitting Contractor.

4. Equipment information including manufacturer's name and designation, size,
performance and capacity data as applicable. All applicable Listings, Labels,
Approvals and Standards shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance
clearances clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as
required to demonstrate that the alternate or substituted product will fit in the space
available.

6. Identification of each item of material or equipment matching that indicated on the
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its

conformance with the Drawings and Specifications. Any options or special

requirements or accessories shall be so indicated. All applicable information shall
be clearly indicated with arrows or another approved method.

Additional information as required in other Sections of this Division.

Certification by the General Contractor and Subcontractor that the material

submitted is in accordance with the Drawings and Specifications, signed and dated

in long hand. Submittals that do not comply with the above requirements shall be
returned to the Contractor and shall be marked "REVISE AND RESUBMIT".

B. Refer to Division 1 for additional information on shop drawings and submittals.

C. Equipment and materials submittals and shop drawings will be reviewed for compliance
with design concept only. It will be assumed that the submitting Contractor has verified
that all items submitted can be installed in the space allotted. Review of shop drawings
and submittals shall not be considered as a verification or guarantee of measurements
or building conditions.

D. Where shop drawings and submittals are marked "REVIEWED", the review of the
submittal does not indicate that submittals have been checked in detail nor does it in
any way relieve the Contractor from his responsibility to furnish material and perform
work as required by the Contract Documents.

E. Shop drawings shall be reviewed and returned to the Contractor with one of the
following categories indicated:

1. REVIEWED: Contractor need take no further submittal action, shall include this
submittal in the O&M manual and may order the equipment submitted on.

2. REVIEWED AS NOTED: Contractor shall submit a letter verifying that required
exceptions to the submittal have been received and complied with including
additional accessories or coordination action as noted, and shall include this
submittal and compliance letter in the O&M manual. The contractor may order the
equipment submitted on at the time of the returned submittal providing the
Contractor complies with the exceptions noted.

3. and/or drawings. Contractor shall not order equipment that is not approved.
Repetitive requests for substitutions will not be considered.

©
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4. REVISE AND RESUBMIT: Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked
revise and resubmit, the Contractor will automatically be required to furnish the
product, material or method named in the Specifications and/or provide as noted
on previous shop drawings. Contractor shall not order equipment marked revise
and resubmit. Repetitive requests for substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED: Contractor shall resubmit
submittal on material, equipment or method of installation. The Contractor’s stamp
is required stating the submittal meets all conditions of the contract documents.
The stamp shall be signed by the General Contractor. The submittal will not be
reviewed if the stamp is not placed and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED: Contractor shall resubmit new submittal
on material, equipment or method of installation when the alternate or substitute is
marked manufacturer not as specified, the Contractor will automatically be
required to furnish the product, material or method named in the specifications.
Contractor shall not order equipment where submittal is marked manufacturer not
as specified. Repetitive requests for substitutions will not be considered.

F. Materials and equipment which are purchased or installed without shop drawing review

shall be at the risk of the Contractor and the cost for removal and replacement of such
materials and equipment and related work which is judged unsatisfactory by the Owner
or Engineer for any reason shall be at the expense of the Contractor. The responsible
Contractor shall remove the material and equipment noted above and replace with
specified equipment or material at his own expense when directed in writing by the
Architect or Engineer.

Shop Drawing Submittals shall be complete and checked prior to submission to the
Engineer for review.

. Furnish detailed shop drawings, descriptive literature, physical data and a specification

critique for each section indicating "compliance" and/or "variations" for the following
items:

1. Fire Alarm System

2. Intrusion System

Refer to each specification section for additional requirements.

1.13 OPERATION AND MAINTENANCE MANUALS
A. Prepare maintenance manuals in accordance with Division 1 and in addition to the

requirements specified in Division 1, include the following information for equipment

items:

1. Description of function, normal operating characteristics and limitations,
performance curves, engineering data and tests, and complete nomenclature and
commercial numbers of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping, shutdown,
and emergency instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
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1.14 COORDINATION DRAWINGS

A.

Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major
elements, components, and systems of mechanical equipment and materials in

relationship with other systems, installations, and building components. Indicate

locations where space is limited for installation and access and where sequencing and

coordination of installations are of importance to the efficient flow of the Work,

including (but not necessarily limited to) the following:

1. Indicate the proposed locations of pipe, duct, equipment, and other materials.
Include the following:

Wall and type locations.

Clearances for installing and maintaining insulation.

Locations of light fixtures and sprinkler heads.

Clearances for servicing and maintaining equipment, including tube removal,

filter removal, and space for equipment disassembly required for periodic

maintenance.

Equipment connections and support details.

Exterior wall and foundation penetrations.

Routing of storm and sanitary sewer piping.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Valve stem movement.

Structural floor, wall and roof opening sizes and details.

2. Indlcate scheduling, sequencing, movement, and positioning of large equipment
into the building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls,
and ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air
distribution devices, light fixtures, communication systems components, and other
ceiling-mounted items.

apow

T Tmene

. This Contractor shall be responsible for coordination of all items that will affect the

installation of the work of this Division. This coordination shall include, but not be
limited to: voltage, ampacity, capacity, electrical and piping connections, space
requirements, sequence of construction, building requirements and special conditions.
By submitting shop drawings on the project, this Contractor is indicating that all
necessary coordination has been completed and that the systems, products and
equipment submitted can be installed in the building and will operate as specified and
intended, in full coordination with all other Contractors and Subcontractors.

115 RECORD DRAWINGS
A. Prepare Record Documents in accordance with the requirements of Division 00 and

B.

Division 01, in addition to the requirements specified in Division 26 and Division 28.
The Contractor shall maintain a separate set of clearly and legibly marked Record
Drawings on the job site to record all changes and modifications, including, but not
limited to the following: work details, alterations to meet site conditions, and changes
made by "Change Order" notices. Mark the drawings with colored pencil(s). These
shall be available for review by the Owner, Architect or Engineer during the entire
construction stage.
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C. The Record Drawings shall be updated concurrently as construction progresses, and
in no case less frequently than a daily basis. They shall indicate accurate dimensions
for all buried or concealed work, precise locations of all concealed pipe or duct,
locations of all concealed valves, controls and devices and any deviations from the
work shown on the Construction Documents. All dimensions shall include at least two
dimensions to permanent structure points.

D. Engage the services of a Land Surveyor or Professional Engineer registered in the
state in which the project is located as specified herein to record the locations and
invert elevations of underground installations.

E. If the Contractor does not keep an accurate set of Record Drawings, the pay request
may be altered or delayed at the request of the Architect. Delivery of Record
Documents is a condition of final acceptance. Record Drawings shall be furnished in
addition to Shop Drawings.

F. The Contractor shall submit an electronic copy of the record documents in PDF format
and one (1) full size set of Record Drawing prints to the Architect or Engineer for review
prior to scheduling the final inspection at the completion of the work. The drawings
shall have the name(s) and seal(s) of the Engineer(s) removed or blanked out and
shall be clearly marked and signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS
DATE:
(NAME OF GENERAL CONTRACTOR)
BY:

(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:

(SIGNATURE)

1.16 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating
scheduled dates for completion of system installation and outlining tests to be
performed and schedule date for each test. This detailed completion and test
schedule shall be submittal at least 90 days before the projected Project completion
date.

B. Test result reporting forms shall be submitted for review no later than the date of the
detailed schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for
review adequately in advance of completion of the Work to allow for remedial action
as required to correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those
items outlined in Section of Division 26.

Basic Materials and Methods for Fire Alarm 280500-9



Dallas County Road & Bridge District 4 - New Construction - Phase 2

1.17 MAINTENANCE MANUALS

A. Coordinate with Division 1 for maintenance manual requirements, unless noted
otherwise bind together in “D ring type” binders by National model no. 79-883 or equal,
binders shall be large enough to allow 2" of spare capacity. Three (3) sets of all
approved shop drawing submittals, fabrication drawings, bulletins, maintenance
instructions, operating instructions and parts exploded views and lists for each and
every piece of equipment furnished under this Specification. All sections shall be
typed and indexed into sections and labeled for easy reference and shall utilize the
individual specification section numbers shown in the Electrical Specifications as an
organization guideline. Bulletins containing information about equipment that is not
installed on the project shall be properly marked up or stripped and reassembled. All
pertinent information required by the Owner for proper operation and maintenance of
equipment supplied by Division 26 shall be clearly and legibly set forth in memoranda
that shall, likewise, be bound with bulletins.

B. Prepare maintenance manuals in accordance with Special Project Conditions, in
addition to the requirements specified in Division 26 and Division 2, include the
following information for equipment items:

Identifying names, name tags designations and locations for all equipment.

Reviewed shop drawing submittals with exceptions noted compliance letter.

Fabrication drawings.

Equipment and device bulletins and data sheets clearly highlighted to show

equipment installed on the project and including performance curves and data as

applicable, i.e., description of function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete
nomenclature and model numbers of replacement parts.

5. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping, shutdown,
and emergency instructions; and summer and winter operating instructions.

6. Maintenance procedures for routine preventative maintenance and troubleshooting;

disassembly, repair, and reassembly; aligning and adjusting instructions, servicing

instructions and lubrication charts and schedules.

Equipment name plate data.

Wiring diagrams.

Exploded parts views and parts lists for all equipment and devices.

0. Color coding charts for all painted equipment and conduit.

1. Location and listing of all spare parts and special keys and tools furnished to the

Owner.
12. Furnish recommended lubrication schedule for all required lubrication points with
listing of type and approximate amount of lubricant required.

C. Refer to Division 1 for additional information on Operating and Maintenance Manuals.

D. Operating and Maintenance Manuals shall be turned over to the Owner or Engineer a
minimum of 14 working days prior to the beginning of the operator training period.

PO~

T20eN

1.18 OPERATOR TRAINING
A. The Contractor shall furnish the services of factory trained specialists to instruct the
Owner's operating personnel. The Owner's operator training shall include 12 hours of
onsite training in three 4 hour shifts.

Basic Materials and Methods for Fire Alarm 280500-10



Dallas County Road & Bridge District 4 - New Construction - Phase 2

1.19

1.20

1.21

B.

C.

Before proceeding with the instruction of Owner Personnel, prepare a typed outline in
triplicate, listing the subjects that will be covered in this instruction, and submit the
outline for review by the Owner. At the conclusion of the instruction period obtain the
signature of each person being instructed on each copy of the reviewed outline to
signify that he has a proper understanding of the operation and maintenance of the
systems and resubmit the signed outlines.

Refer to other Division 26 Sections for additional Operator Training requirements.

SITE VISITATION

A

B.

Visit the site of the proposed construction in order to fully understand the facilities,
difficulties and restriction attending the execution of the work.

Before submitting a bid, it will be necessary for each Contractor whose work is involved
to visit the site and ascertain for himself the conditions to be met therein in installing
his work and make due provision for same in his bid. It will be assumed that this
Contractor in submitting his bid has visited the premises and that his bid covers all
work necessary to properly install the equipment shown. Failure on the part of the
Contractor to comply with this requirement shall not be considered justification for the
omission or faulty installation of any work covered by these Specifications and
Drawings.

Understand the existing utilities from which services will be supplied; verify locations
of utility services and determine requirements for connections.

Determine in advance that equipment and materials proposed for installation fit into
the confines indicated.

WARRANTY

A

The undertaking of the work described in this Division shall be considered equivalent
to the issuance, as part of this work, of a specific guarantee extending one year beyond
the date of completion of work and acceptance by Owner, against defects in materials
and workmanship. Materials, appliances and labor necessary to effect repairs and
replacement so as to maintain said work in good functioning order shall be provided
as required. Replacements necessitated by normal wear in use or by Owner's abuse
are not included under this guarantee.

. All normal and extended warranties shall include parts, labor, miscellaneous materials,

travel time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts,
filters and any expenses related to service call required to diagnose warranty
problems.

TRANSFER OF ELECTRONIC FILES

A

Project documents are not intended or represented to be suitable for reuse by
Architect/Owner or others on extensions of this project or on any other project. Any
such reuse or modification without written verification or adaptation by Engineer, as
appropriate for the specific purpose intended, will be at Architect/Owner’s risk and
without liability or legal exposure to Engineer or its consultants from all claims,
damages, losses and expense, including attorney’s fees arising out of or resulting
thereof.
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B. Because data stored in electric media format can deteriorate or be modified
inadvertently, or otherwise without authorization of the data’s creator, the party
receiving the electronic files agrees that it will perform acceptance tests or procedures
within sixty (60) days of receipt, after which time the receiving party shall be deemed
to have accepted the data thus transferred to be acceptable. Any errors detected
within the sixty (60) day acceptance period will be corrected by the party delivering the
electronic files. Engineer is not responsible for maintaining documents stored in
electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no
representations as to the long term compatibility, usability or readability of documents
resulting from the use of software application packages, operating systems, or
computer hardware differing from those used by Engineer at the beginning of the
Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal
exposure to Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of
Texas law for persons other than the Architect of record to revise the Architectural
drawings without the Architect’s written consent.

1. Itis agreed that “MEP” hard copy or computer-generated documents will not be
issued to any other party except directly to the Architect/Owner. The contract
documents are contractually copyrighted and cannot be used for any other project
or purpose except as specifically indicated in AIA B-141 Standard Form of
Agreement Between Architect and Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on
electronic media such as removable memory devices, flash drives or CD’s. These
documents can also be submitted via file transfer protocols. AutoCAD/ Revit files
will be submitted with all title block references intact to permit the end user to only
view and plot the drawings. Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the
preparation of the submittals and prepare one copy of AutoCAD/ Revit files on
electronic media or submit through file transfer protocols. The electronic media will
be prepared with all indicia of documents ownership removed. The electronic
media will be prepared in a “.rvt” or “.dwg” format to permit the end user to revise
the drawings.

PART 2 - PRODUCTS

21 SUBSTITUTIONS
A. The names and manufacturers and model numbers have been used in the Contract

documents to establish types of equipment and standards of quality. Where more than

one manufacturer is named for a specific item of equipment, only one of the specified

manufacturers will be considered for approval. Where only one manufacturer is

mentioned with the phrase "or approved equal”, Contractor may submit an alternate

manufacturer for consideration, provided the following conditions are met:

1. Submit alternate equipment with complete descriptive data in shop drawing form.
Provide sample of equipment upon request for review by Architect. Samples will
be returned if requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction
and performance.
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2.2

23

24

2.5

2.6

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior
to bid date for approval.
B. The Architect and Engineer shall be the sole judge of quality and equivalence of
equipment, materials and methods.

UL LISTING
A. All materials and products used on this project shall be listed by Underwriters'
Laboratories.

ACCESS DOORS

A. Wherever access is required in walls or ceilings to concealed junction boxes, pull
boxes, equipment, etc., installed under this Division, furnish a hinged access door and
frame with flush latch handle to another Division for installation. Doors shall be as
follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces: Milcor Style DW.
4. Install panels only in locations approved by the Architect.

ESCUTCHEONS

A. Provide heavy chrome or nickel plated plates, of approved pattern, on conduit passing
through walls, floors and ceilings in finished areas. Where conduit passes through a
sleeve, no point of the conduit shall touch the building construction. Caulk around
such conduit with sufficient layers of two hour rated firesafing by Thermafiber 4.0
P.C.F. density, U.S.G. fire test 4/11/78 and seal off openings between conduit and
sleeves with non-hardening mastic prior to application of escutcheon plate.
Escutcheons shall be Gravler Sure-Lock, or approved equal.

SPACE LIMITATIONS

A. Equipment shall be chosen which shall properly fit into the physical space provided
and shown on the drawings, allowing ample room for access, servicing, removal and
replacement of parts, etc. Adequate space shall be allowed for clearances in
accordance with Code requirements. Physical dimensions and arrangement of
equipment shall be subject to the approval of the Architect.

PAINTING

A. All factory assembled equipment for electrical work, except light fixtures, that normally
is delivered with a factory applied finish shall be delivered with a hard surface factory
applied finish such as baked-on machinery enamel which will not require additional
field painting. The finish shall consist of not less than 2 coats of medium gray color
paint USA No. 61 Munsell Notation 8-3G, 6. 10/0.54 enamel. This Contractor shall
protect this finish from damage due to construction operations until acceptance of the
building. He shall be responsible for satisfactorily restoring any such finishes or
replacing equipment that becomes stained or damaged.
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2.7

RACEWAY IDENTIFICATION

A

C.

Conduit Systems: Provide adequate marking of major conduit which is exposed or
concealed in accessible spaces to distinguish each run as either a power or
signal/communication conduit. Use red banding with black lettering except as
otherwise indicated. Provide self-adhesive or snap-on type plastic markers. Locate
markers at ends of conduit runs, on pull boxes, on junction boxes and other control
devices, near items of equipment served by the conductors, at points where conduit
passes through walls or floors or enters non-accessible construction and at spacings
of not more than 50 feet along each run of conduit.

Underground Cable Identification: Bury a continuous, preprinted, bright colored plastic

ribbon cable marker with each underground cable (or group of cables), regardless of

whether conductors are in conduit, duct bank, or direct buried. Locate each directly
over cables, 6 to 8 inches below finished grade.

Identification of Equipment:

1. All major equipment shall have a manufacturer’s label identifying the manufacturer’s
address, equipment model and serial numbers, equipment size, and other
pertinent data. Care shall be taken not to obliterate this nameplate in any way.

2. Prohibited Markings: Markings which are intended to identify the manufacturer,
vendor, or other source from which the material has been obtained are prohibited
for installation within public, tenant, or common areas within the project. Also,
prohibited are materials or devices which bear evidence that markings or insignias
have been removed. Certification, testing (example, Underwriters’ Laboratories,
Inc.), and approval labels are exceptions to this requirement.

3. Warning Signs: Provide warning signs where there is hazardous exposure
associated with access to or operation of facilities. Provide text of sufficient clarity
and lettering of sufficient size to convey adequate information at each location;
mount permanently in an appropriate and effective location. Comply with
recognized industry standards for color and design.

4. Operational Tags: Where needed for proper and adequate information on
operation and maintenance of electrical system, provide tags of plasticized card
stock, either preprinted or hand printed.

PART 3 - EXECUTION

3.1

EXCAVATING AND BACKFILLING

A.

Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of
maximum standard density). Where trenching or excavation is required in improved
areas, the backfill shall be compacted to a condition equal to that of adjacent
undisturbed earth and the surface of the area restored to the condition existing prior
to trenching or excavating operations. Provide a minimum of 3” of sand underneath
all conduits. The plans indicate information pertaining to surface and sub-surface
obstructions; however, this information is not guaranteed. Should obstructions be
encountered whether or not shown, the Contractor shall alter routing of new work,
reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing
surfaces and structures in a satisfactory and serviceable condition. All work shall
comply with OSHA Standards.
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3.2

3.3

3.4

3.5

3.6

3.7

WORKMANSHIP AND CONCEALMENT

A

The work of this Section shall be performed by workman skilled in their trade.
Installation shall be consistent in completeness whether concealed or exposed. Each
item of electrical work shall be concealed in walls, chases, under floors and above
ceilings except:

1. Where shown to be exposed.

2. Where exposure is necessary to the proper function.

SLEEVES, CUTTING AND PATCHING

A

B.

C.

D.

This section shall be responsible for placing sleeves for all conduit passing through
walls, partitions, sound walls, beams, floors, roof, etc. Sleeves through below-grade
walls shall use water-tight fitting manufactured by O-Z/Gedney.

All cutting and patching will be done under another Division, but this Section will be
responsible for timely performance of this work and layout of holes and setting sleeves.
All un-used sleeves shall be sealed with 2 hour UL approved fire sealant manufactured
by “3M” or approved equal.

Refer to 26 05 33 for additional requirements.

CONTROL PANELS

A

B.

Install all Panels in accordance with the National Electrical Code, industry standards
and as shown on the drawings.

Panels mounted in telecom, MDF, IDF, mechanical/electrical rooms shall be mounted
at a working height not requiring a ladder when wall space is available. Installation of
these devices at greater elevations shall be approved by the Engineer. Contractor
shall provide a coordination sketch of each mechanical/electrical room noting locations
and mounting heights of all electrical devices (note bottom and top elevations) shown
to be installed. Sketches shall be provided to the Engineer for review and the general
contractor for coordination with other trades working in these rooms.

CLEANING

A

Touch-up and refinish scratches and marred surfaces on panels.

CORROSIVE AREAS

A.

In areas of a corrosive nature, which include but are not limited to the following: pool
equipment rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4X
stainless steel or fiberglass reinforced enclosures for contactors, panel boards,
controllers, starters, disconnects and materials used as supporting means (i.e.
plastibond unistrut, pipe, fittings). The use of spray on coating may be acceptable in
some applications.

TESTS AND INSPECTIONS

A.
B.

C.

Tests and inspection requirements shall be coordinated with Division 01.

Date for final acceptance test shall be sufficiently in advance of completion date of
contract to permit alterations or adjustments necessary to achieve proper functioning
of equipment prior to contract completion date.

Conduct re-tests as directed by Architect on portions of work or equipment altered or
adjusted as determined to be necessary by final acceptance test. No resultant delay
or consumption of time as a result of such necessary re-test beyond contract
completion date shall relieve Contractor of his responsibility under contract.
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D. Put equipment into service under normal conditions, collectively and separately, as
may be required to determine satisfactory operation. Demonstrate equipment to
operate in accordance with requirements of these specifications. Perform tests in the
presence of Architect. Furnish instruments and personnel required for tests.

E. Final Inspection

1.

At the time designated by the Architect, the entire system shall be inspected by the
Architect and Engineer. The contractor or his representative shall be present at this
inspection.

Panels shall be cleaned and in operating condition.

Certificates and documents required hereinbefore shall be in order and presented
to the Architect prior to inspection.

Panel covers, junction box covers, etc., shall be removed for visual inspection of
the wire, bus bars, etc.

After the inspection, any items which are noted as needing to be changed or
corrected in order to comply with these specifications and the drawings shall be
accomplished without delay.

END OF SECTION
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SECTION 28 10 00
ACCESS CONTROL SYSTEM

PART 1 - GENERAL

1.1 SUMMARY/OVERVIEW
A. This section provides specifications for the installation of Electronic Access Control
(AC), and related components.
B. Related Sections
1. Section 08 71 00 - Door Hardware
2. Section 26 00 00 - Electrical (including related sub-sections)
3. Section 27 02 00 - Basic Materials and Methods for Communications
Systems (including related sub-sections)
Section 28 02 00 - Basic Materials and Methods for Safety and Security Systems
Section 28 20 00 - Video Surveillance System
Section 28 31 00 - Intrusion Detection System
Section 28 46 00 - Fire Alarm and Smoke Detection

Noohk

1.2 REFERENCES
A. See Section 28 02 00.

1.3 SYSTEM COORDINATION
A. The Security Integrator shall completely coordinate all relevant work of other
trades/systems including, but not limited to:

1. Door Hardware

2. Fire Alarm System

3. Electrical Systems(s)

4. Telecommunications System(s)

B. Electric Locking Mechanisms

1. The security integrator and door hardware contractor shall coordinate all door
hardware, door and door frame design.

2. The security contractor shall verify all specified door hardware is appropriate for
the security application and verify the sequence of operations for each access
controlled opening.

C. Fire Alarm and Life Safety

1. The security integrator shall coordinate the access control system design with the
life safety consultant to insure compliance with applicable codes and requirements.

2. This includes, but is not limited to:

a. Fire alarm interface
b. Fail safe/fail secure locking mechanisms
c. Delayed egress

1.4 GENERAL SYSTEM DESCRIPTION
A. General Requirements

1. Furnish all labor, materials, tools, equipment, and services for a complete security
system as indicated and in accordance with provisions of the contract documents.

2. Although such work is not specifically indicated, furnish and install all
supplementary or miscellaneous items, and devices incidental to or necessary for
a sound, secure and complete installation.

3. Comply with the provisions of Division 1 for General Requirements.
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1.5

a. Inthe event of a conflict between the provisions of this Section and Division 1,
the more stringent provisions shall apply.
4. All system devices and components included shall be compatible.

. The project shall be equipped with new system that is maintained by the police

department.
1. All work required within the project for new AC system head end shall be furnished
and installed by the project security contractor.

. The AC system will support the needs of the project in accordance with these

specifications.
1. The AC system shall have the capability for future expansion to support the security
needs of the completed complex.

. The AC system shall be interfaced with the Fire Alarm system (by others) as required

to comply with all building code requirements.

. Emergency/UPS power will be utilized to power the AC system’s computer workstation

(client) at the Security head end equipment location.
Emergency/APS power will be utilized to power the AC system’s Data Gathering Panels
and control components as required throughout the facility.

ACCESS CONTROL SYSTEM
A. The AC system will consist of card readers, door position switches, and request-to-exit

sensors operating in conjunction with associated electric door hardware.
1. Card readers and adjunct devices shall be provided as shown on the drawings.

a. Provide card readers, Data Gathering Panels (DGP), and alarm input and output
devices connected to the security management system via Local Area Network
(LAN).

b. The security integrator shall coordinate network and IP address requirements
with Owner to identify the Media Access Control (MAC) address (Layer 2) of
each provided device, the location to be installed, and the port configuration
needed for communication.

c. Furnish all labor, materials, tools, equipment, and services for a complete
system as indicated and in accordance with provisions of the contract
documents.

d. Although such work is not specifically indicated, furnish and install all
supplementary or miscellaneous items, and devices incidental to or necessary
for a sound, secure and complete installation.

B. Card readers will work such that upon presentation of a valid AC card, the unique card

data shall be transmitted to an associated control panel where the data is compared

to an authorized user database and access is approved or rejected accordingly.

1. A valid authorization will activate operation of the electric lock and shunt the door
position switch. The alarm shunt will not affect supervision of the detection circuit.

2. Coordinate with owner on card format and other pertinent details.

. Card readers shall support Magnetic Stripe, 125 KHz proximity, and 13.56 MHz smart

card technologies

. Door position switches at card reader controlled location serve to indicate the

open/closed status of the associated door and shall establish the basis for reporting a

door-propped or unauthorized entry condition.

1. Security contractor is responsible for coordinating the contact configuration (SPDT)
(DPDT) and rating for door position switches, and for connection of switches with
the AC.

2. The Division 08 contractor shall be responsible for providing all flush mounted door
position switches as indicated on drawings.
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E. Electrified door hardware for card reader controlled doors will include electrified
locksets, electric exit devices, and electric power transfer as shown on the drawings.

1. All electrified door hardware shall be provided under the work of Division 08 unless
otherwise noted.

2. Security subcontractor shall provide all security cables and, low voltage power
supplies for operation of electrified door hardware associated with card reader
controlled doors.

F. Request-to-exit (REX) devices at designated card reader controlled doors shall cause
the associated door position switches to be shunted.

The alarm shunt shall not affect the supervision of the alarm detection circuit.

Electrified Lockset shall have an integral REX switch.

Electrified Exit devices shall have an integral REX switch.

Magnetic Locks shall have a Passive InfraRed (PIR) motion sensor REX device.

a. Wire the PIR to the Door REX Input. The configuration on this motion shall be
non-resettable and activate for only 2 seconds.

b. A second set of output contacts for the REX motion sensor shall be wired in
series with the power to the lock, disconnecting power to the lock when motion
is sensed.

c. The PIR REX shall be mounted and the sensor positioned to avoid detection
more than three feet from the door and at the door bottom sweep.

1) Deter under door spoofing attacks by pointing the sensor away from the
door threshold. Position the sensor to detect motion at the door handle or
door push plate.

d. Connect to REX switch in exit device (by Division 8).

1) Coordinate with Division 8 to ensure proper REX switch configuration

2) Wire the REX switch as described for the above motion sensor to disconnect
power to the lock and activate the REX input on the DGP.

e. Doors with out exit devices, a UL listed double pole pushbutton exit switch shall
be provided as a redundant REX device.

1) It shall be wired as described for the above motion sensor to disconnect
power to the lock and activate the REX input on the DGP.

2) Locate within 6’-0” of the door push-plate/handle.

POM~

1.6 SUBMITTALS
A. Follow provisions of Section 28 02 00 for additional requirements.
B. Field Test Reports
1. Upon completion and testing of the installed system, test reports shall be submitted
in booklet form and electronic media showing all field tests performed on, and
adjustments made to each/any component and all field tests performed to prove
compliance with the specified performance criteria.
2. Indicate and interpret test results in written form and verbally to owner/DBR for
compliance with performance requirements at a pre-scheduled meeting.
C. Battery calculations to show the expected loads and backup duration for power supplies
and UPS devices for all active AC equipment.
D. Security Contractor is responsible to prepare and submit as required to the Authority
Having Jurisdiction (AHJ) any and all information to obtain an Electronic Locking
Mechanisms permit.

1.7 QUALITY ASSURANCE
A. Follow provisions of Section 28 02 00.
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B. Spare Parts:
1. Provide two (2) spare components for every model and configuration of electronic
components and devices used on the project as spare parts inventory.
a. The security integrator will turn over the new and unused components and
devices to the owner at project closeout.

1.8 DELIVERY, STORAGE AND HANDLING
A. Follow provisions of Section 28 02 00

1.9 PROJECT/SITE CONDITIONS
A. Follow provisions of Section 28 02 00

110 WARRANTY
A. Follow provisions of Section 28 02 00
B. All devices and components shall comply with applicable U.L. standards.

PART 2 - PRODUCTS

21 ACCEPTABLE SYSTEM MANUFACTURERS
A. AC System Platform Software
1. Lenel OnGuard
2. S2 Security
3. Open Options DNA Fusion
B. System Platform Server (By Owner)

1. Dell
2. Hewlett Packard
3. IBM

4. Owner Approved Equivalent
C. Workstation (refer to 28 23 00)

2.2 ACCEPTABLE ACCESS CONTROL MANUFACTURERS

A. Access Control Data Gathering Panels (DGP)
1. AC System compatible
2. Owner Approved Equivalent

B. Proximity Card Readers (CR)
1. HID
2. Owner Approved Equivalent

C. ID credential printer (with card stock and consumables to produce 250 credentials)

1. Fargo
2. Nisca
3. Datacard
4. Magicard

5. Owner Approved Equivalent
D. Door Position Switches (DP) (By Division 08)
1. Concealed Magnetic Door Position Switch
a. Sentrol 1076D
b. Magnasphere MSS-19C/L / MSS-25C/L
c. Detection Systems, Inc
d. Owner Approved Equivalent
E. Electric Locking Mechanism Power Supply
1. Altronix
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2. Alarm-Saf
3. LifeSafety Power
4. Owner Approved Equivalent
F. Electric Locking Mechanisms (By Division 08)

1. Sargent
2. Schlage
3. Von Duprin

4. Locknetics
5. Owner Approved Equivalent
G. Electric Power Transfer (By Division 08)
1. Security Door Controls (SDC)
2. Schlage
3. Von Duprin
4. Owner Approved Equivalent
H. Uninterruptible Power Supply (UPS)
1. Eaton UPS
a. 58S series for workstations
b. 9170 for rack mounted equipment
2. APC Smart-UPS Series
a. SMT series for workstations
b. Smart-UPS on-Line series for rack mounted equipment
3. MinuteMan
a. Pro series for workstations
b. Enterprise Plus series for rack mounted equipment
4. Owner Approved Equivalent

I. Wire & Cable
1. Belden
2. Windy City

3. General Cable
4. Owner Approved Equivalent

PART 3 - EXECUTION

31 GENERAL REQUIREMENTS
A. Power Supplies
1. Power supply requirements
a. A switch and on/off indicator within the power supply cabinet.
b. Four hours of sealed gel battery backup to provide continuous operation during
power failure.
1) Provide batteries as required to provide specified battery backup time for a
fully loaded power supply, regardless of the connected load.
A battery charger to maintain the battery.
Low battery and power fail contacts to monitor the status of the input power and
the battery.
1) Connect each power supply low battery and power fail alarm as a separate
alarm input into DGP.
e. Key lockable wall mount metal enclosure with tamper switch.
2. Additional DGP Power Supply Requirements
a. The DGP power supply provides power only to DGP’s and shall not provide
power for locks or any other low voltage device.
3. Additional Electric Locking Mechanism Power Supply Requirements

oo
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3.2

a.

b.

C.

Fail secure electric locking mechanisms shall remain locked during power
failure and fire alarm conditions.

Connect fail safe locking devices in accordance with applicable life safety codes
to unlock automatically under the following conditions:

1) Loss of power to the power supply

2) Failure of the power supply

3) Fire alarm activation

Provide power distribution boards with independently fused output relays and
fire alarm control panel interface.

4. Additional Device Power Supply Requirements

a.

b.

Provide device power supplies for other security system devices requiring
power (e.g. card readers, local alarms, motion sensors, etc.)
Provide power distribution boards with independently fused outputs.

B. Video Surveillance System Integration
1. Automatic Video Call-up

a.

All alarms shall call up all cameras in the area of alarm to the screen of the
ACID alarm operator workstation to allow for operator assessment of the alarm.

2. Pre and Post Alarm Video

a.

b.

C.

The operator shall be able to view up to 10 seconds of video before the alarm
and 30 seconds after the alarm for all cameras associated with the alarm.
This feature is to be integrated with the operator alarm notification to assist in
alarm assessment.

This feature shall be displayed as an option on the alarm notification screen
and will not require operator to make a manual video search.

3. Recording

a.

All cameras whose field of view that include images of the area affected by the
alarm, shall be recorded when an alarm is detected for use in forensic analysis,
including the pre and post alarm video.

4. Duress and Emergency Intercommunications Integration

a.

Calls from emergency intercoms/phones with cameras shall provide the above
video call-up and the pre and post alarm video capabilities.

C. Tamper Resistant Screws
1. Provide appropriate screw heads for each application (e.g. countersunk heads for
recessed cover plate screws, flat head screws for standard junction box covers,
etc.).
2. The security integrator shall provide Torx® tamper resistant screws for:

a.

b.
c.
d.

Junction boxes located above doors

Junction boxes located below ceiling height and/or within reach of hatch ladders
Security device cover plates

Surface mounted door position switches and armored cable

ENCLOSURE INSTALLATION
A. Enclosures shall be lockable with a tamper switch and installed in a manner to be
accessible with clearance to fully open enclosure door.
B. All security panels shall be wired through a dedicated power supply with battery backup.
1. Power to the data gathering panels is to be hardwired utilizing EMT or rigid conduit
in accordance with the Electrical specifications.
2. Acircuit from the Fire Alarm panel must be installed to each lock power distribution
panel.
C. Enclosures shall be installed on designated wall fields in a neat and compact manner
to allow for future growth.
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Enclosures shall be sized to allow for 20% growth in each panel.
All panels and boards shall be installed in enclosure(s) suitable to their environment
and have sufficient size and orientation to include all system components.
Each panel shall be labeled accordance with Owner standards.
1. The label for each panel shall be posted on the exterior of the panel door.
a. Each panel shall have a list of devices connected to it located on the inside
cover.
b. A detailed device layout drawing will be located on the inside of the panel door
in an appropriate sleeve and keeper.

3.3 FURTHER REQUIREMENTS

A.
B.

C.

o

Refer to provisions of Section 28 02 00

Furnish and coordinate installation of all special device back boxes and AC field devices

as shown on the security drawings and as specified in this section.

The exact installation locations of all equipment shall be coordinated and verified with

the Contractor prior to installation.

1. Subcontractor shall notify the Contractor if any location appears to be unsuitable.

Provide low voltage power supplies for electric locking devices and AC devices and

components as shown on the security drawings and specified in this Section.

Coordinate with the Telecommunications Subcontractor for data network connections,

IP address requirements, and telephone circuits as required.

Prepare all systems for user operation.

1. The security system must be complete and ready to operate prior to Owner final
acceptance of the system.

Coordinate with the Owner for all system programming requirements.

Perform database programming as required to support the card reader, alarm point,

surveillance system integration, and control panel configuration as required.

END OF SECTION
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SECTION 28 20 00
VIDEO SURVEILLANCE SYSTEM

PART 1 - GENERAL

1.1 SUMMARY/OVERVIEW

A

This section provides specifications for the installation of an IP based Video
Surveillance System (VS) and related components.

1.2 RELATED SECTIONS

A

B.

Section 26 02 00 - Basic Materials and Methods for Electrical (including related sub-
sections)

Section 27 02 00 - Basic Materials and Methods for Communications Systems
(including related sub-sections)

C. Section 28 02 00 - Basic Materials and Methods for Safety and Security Systems
D.
E. Section 28 31 00 - Intrusion Detection System

Section 28 10 00 - Access Control System

1.3 REFERENCES

A.

See Section 28 02 00

1.4  SYSTEM DESCRIPTION

A

@m

The project will be equipped with a new Video Management System (VMS) as a Stand
Alone System.
1. Provide Network Video Recorder (NVR) and Network Attached Storage (NAS)
located in relay rack in the MDF of the project site.
a. The new system shall provide for recording, local monitoring, and remote
monitoring of IP cameras.
The security integrator shall furnish and install the surveillance system, consisting of
camera assemblies, NVR, wiring & cabling, and low voltage camera power supplies.
1. All active surveillance equipment and communication devices shall be on
emergency/UPS power.
Camera assemblies include camera, lens, housing, and mount. Provide and install
wiring and low voltage power from the security wall field/rack to the camera locations.

1. Scope of work shall be complete from point of origin (camera) to point of termination
(security rack).

Provide rack mount 1U monitor/keyboard/track ball drawer with 20” LCD monitor for

display and programming, keyboard, track ball, and integrated four-port KVM switch.

1. Provide additional KVM ports as required plus two spare ports if Work includes
more than two NVRs.

Coordinate all work that must be performed in security head end spaces with the

General Contractor, the Electrical Contractor, and the Telecommunications contractor.

(if applicable)

Camera images shall support H.264 compression formats.

The NVR shall not be loaded to exceed 50% of the camera and/or storage capacity to

allow room for expansion.

. Camera lenses for fixed cameras shall be varifocal and sized to provide the owner

approved field of view. The lens shall be IR corrected and have megapixel resolution.
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1.5

1.6

1.7

1.8

1.9

I. Surveillance camera audio functions shall not be installed and/or disabled unless
specifically requested by Owner.

SUBMITTALS
A. Follow provisions of Section 28 02 00 for additional requirements.
B. Project Data
1. Provide a description of system operation indicating the purpose and capability of
each device/component of the system with a functional diagram indicating all
interfaces to other systems.
C. IP: Video Quality test reports shall be provided for all cameras to confirm an optimum
high definition video signal.
D. Shop drawings shall reflect all requirements associated with Owner provided or existing
equipment and materials that will be used as part of this system.
E. Video Storage calculations to show the system capacity can accommodate the
specified video retention.
F. Battery calculations to show the expected loads and backup duration for camera power
supplies and UPS devices for all active surveillance equipment.
G. System programming, camera titles, descriptions, camera images and database
. Camera titles and descriptions prior to system programming
2. Programming/database prior to performance testing
3. Provide a cross reference between specified camera numbers and programmed
camera numbers
4. Final programming, camera images and system documentation on electronic media
to Owner
H. Product Data
1. Manufacturer’s technical data sheets and specifications

QUALITY ASSURANCE
A. Follow provisions of Section 28 02 00
B. Spare Parts:
1. Provide two (2) spare components for every model and configuration of electronic
components and devices used on the project as spare parts inventory.
a. The security integrator will turn over the new and unused components and
devices to the owner at project closeout.

DELIVERY, STORAGE AND HANDLING
A. See Section 28 02 00

PROJECT/SITE CONDITIONS
A. See Section 28 02 00

WARRANTY
A. See Section 28 02 00

PART 2 - PRODUCTS

2.1

CAMERA SPECIFICATIONS

A. All cameras shall be a Dome Camera unless otherwise specified
1. Compatible with the VMS
2. Vandal resistant with polycarbonate dome
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Wide Dynamic Range Feature: All exterior cameras and interior cameras that have
exterior lighting or headlights in their field of view shall have a Wide Dynamic
Range feature to improve picture quality in situations with strong backlighting.
Multi-stream so that recording and viewing can be at different frame rate and
compression.

Day-night Color/B&W camera with cut filter

Exterior cameras:

a. Shall be outdoor rated

b. Include a heater to permit fog-free viewing in low temperatures

c. Fan to prevent overheating in high temperatures (as required)

2.2 NETWORK VIDEO RECORDER
A. The Network Video Recorder shall be compatible with the existing video management
system along with the following minimal requirements:

1.
2.
3.

Provide hot swappable storage drives in a RAID 5 array

Support dual stream cameras

Include a dual Network Interface Card (NIC) that supports:

Full duplex

Fault tolerance

Link aggregation

Load Balancing

Traffic prioritization

Hot swap

Native support of H.264 compression that does not require the use of additional

software or equipment

Provide a 20 inch 1080P service monitor and keyboard at each NVR equipment

rack

Provide video storage capacity for 30 days using the following minimum criteria

All cameras using H.264 compression

Interior cameras: Use native camera resolution

Exterior cameras: Use native camera resolution

Wide angle lens cameras: Use native camera resolution

Motion triggered recording

1) Assume that motion will be detected 50% of the day

2) Motion detection will be configurable by camera and schedule to mitigate
nuisance triggers

3) Record video at 12 FPS when motion is detected

4) Record video at 1 FPS when no motion is detected

~Po0TD

©Po0TO

B. Coordinate with owner on the number of user licenses required
C. Provide UPS for backup power to the NVR and peripheral equipment

1.
2.

Follow provisions of Section 28 02 00 for UPS power requirements
Coordinate with Division 26 to provide a dedicated Emergency Power circuit

23 POE NETWORK SWITCH
A. Provide a fully configured rack mounted PoE Managed 10/100/1000Mbps Layer 3
Switch.

1.

Coordinate switch make and model with Owner / Owner network representative
prior to purchase to ensure compatibility with existing and non-surveillance related
network appliances.
Coordinate with Owner / Owner network representative on video surveillance
subnet assignment.
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3. Switch port count shall allow for 10% growth.

24 ACCEPTABLE MANUFACTURERS
A. Video Management System (VMS) Platform Software
1. Milestone Systems
2. Salient Systems
3. Video Insight
4. Genetech
5. Owner Approved Equivalent
B. NVR Server: Compatible with VMS Requirements
1. NVR specification compliant hardware
C. Workstation Hardware:
1. Dell
2. HP
3. Owner Approved Equivalent
D. Video Monitor:
1. Viewsonic
2. Samsung
3. Optiquest
4. LG
5. Owner Approved Equivalent
E. Type A Camera: Exterior multi-directional 4-lens IP camera with IR and video analytics
and minimum 15MP
1. Axis - P3737-PLE Panoramic Camera
2. Owner Approved Equivalent
F. Type B Camera: Exterior PTZ (minimum 30x optical zoom) IP camera with IR and video
analytics and minimum 2MP
1. Axis - Q60 PTZ Series
2. Owner Approved Equivalent
G. Type C Camera: Interior single-lens varifocal IP camera with video analytics and
minimum 4MP
1. Axis - M5000 PTZ Camera
2. Owner Approved Equivalent
H. Type D Camera: Interior multi-directional 4-lens IP camera with IR and video analytics
and minimum 15MP
1. Vivotek - MA9322-EHTV
2. Owner Approved Equivalent
I. Camera Power Supply
1. Altronix
2. Alarm-Saf
3. LifeSafety Power
4. Owner Approved Equivalent
J. Equipment Racks and Racks Components: (By Division 27)
1. Chatsworth Products (CPI)
2. Ortronics
3. Newton Instruments
4. Owner Approved Equivalent
K. Lockable Equipment Cabinet and Components: (By Division 27)
1. Chatsworth Products (CPI)
2. Ortronics
3. Newton Instruments

Video Surveillance System 282000-4



Dallas County Road & Bridge District 4 - New Construction - Phase 2

4. Owner Approved Equivalent
L. Media Converter - Copper-to-Fiber Outdoor rated (Hardened for extreme temperatures)
1. Axis Communications
2. Pelco
3. IFS/UTC Security
4. Owner Approved Equivalent
M. PoE Network Switch

1. Brocade
2. Cisco
3. Juniper
4. Arista

5. Owner Approved Equivalent
N. Video Wire & Cable
Windy City
General Cable
Belden
CommScope
. Owner Approved Equivalent
ninterruptible Power Supply (UPS)
Eaton UPS
a. 5S series for workstations
b. 9170 for rack mounted equipment
2. APC Smart-UPS Series
a. SMT series for workstations
b. Smart-UPS on-Line series for rack mounted equipment
3. MinuteMan
a. Pro series for workstations
b. Enterprise Plus series for rack mounted equipment
4. Owner Approved Equivalent

0.

~CcOoRrwdN~

PART 3 - EXECUTION

31 CONFIGURATION
A. Video Cameras
1. Provide day/night cameras in exterior locations
2. Lenses shall be field tested with Owner present to verify clear, crisp images and
desired field of view
a. Substitute camera lenses as necessary to obtain required field of view at no
additional cost
b. Provide spot filters for exterior lenses as required to reduce picture washout
caused by sunlight
B. IP PoE Cameras
1. The security integrator shall coordinate network and IP address requirements with
Owner to identify the Media Access Control (MAC) address (Layer 2) of each
provided camera, the location to be installed, and the port configuration needed for
communication.
2. Make all necessary adjustments to camera lenses to obtain clear, crisp images and
desired field of view to the Owners satisfaction.
a. Substitute camera lenses as necessary to obtain required field of view at no
additional cost.
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1) Adjust all cameras to produce high-definition images with no blooming,
streaking or noticeable lag.

2) Provide and install in-line PoE injectors as required when non PoE network
switches are used or when manufacturer specified power is not available
to the camera.

3) All camera power shall comply with the specified power requirements.

3.2 POWER REQUIREMENTS
A. Provide uninterruptible power supplies for all active surveillance equipment
1. Rack mounted components, including all active network communication hardware,
shall be on an Uninterruptible Power Supply (UPS) system.
2. Refer to Section 28 02 00 for UPS and power requirements
3. Camera power supplies shall be on an Auxiliary Power Supply (APS), system as
required, with a battery backup.
a. The Auxiliary power supply shall be furnished with a power distribution panel
with each camera individually fused or protected with an over-current protector.
B. Power supplies shall provide:
1. 120 VAC input and output voltage as required
2. UL Listed
3. Power fail contacts to monitor the status of the input power
a. Connect each power supply power fail alarm as a separate alarm input into
AC/ID system
4. Key lockable wall mount metal enclosure with tamper switch
5. Independently fused outputs

3.3 INSTALLATION
A. Refer to provisions of Section 28 02 00
B. All surveillance system devices and components shall be compatible.
C. Camera Housings and Mounts
1. Cameras shall include housings and mounts as indicated in the Drawings.
a. Provide the smallest available housing for each camera application.
1) Integrated miniature dome cameras are preferred
2. Wiring to cameras shall pass from the back-box through the mount and into the
housing. Exposed wiring or conduit shall not be acceptable.
3. Provide sun shields for camera housings in outdoor locations exposed directly to
sunlight.
4. Provide surge protection for power and copper video cables for exterior cameras
at the camera and at the point of termination (security rack).
5. Field verify the exact camera location, position, and mounting prior to installation.
6. Roof mounted cameras shall use roof deck brackets.
D. Video Management Control System
1. System platform software shall be ‘open architecture’ allowing for compatibility and
integration with other building automated systems.
2. The system shall allow for secure remote viewing of live and recorded video as
required.
E. Provide labeling suitable to Owner for all major equipment components. Coordinate
with Owner on numbering scheme to match existing. Major equipment components:
1. IP Video monitors, IP camera Patch Panels, PoOE Switches (or mid-span units),
Network Video Recorders (NVR), and fiber mux units (if required).
F. Coordinate with Telecommunication subcontractor for network and patch panel
provisions for security connections in the IT room. (If applicable)
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G. Coordinate with Owner for all system programming and database requirements.
1. Provide all programming, setup, camera and device titling and data entry
2. Camera and device title and descriptions shall be consistent for all components

H. Install all Point-to-Point wiring with appropriate terminal connections for every wire and
component termination so that all connections are mechanically and electrically
secure.

I. Install field wiring in continuous lengths, without splices.

J. Verify upon job completion that all wiring and terminations are clearly labeled to identify
the wire and terminal.

K. Testing of the surveillance system includes checkout of installed cameras back to the
Security head end equipment to confirm proper operation of camera assemblies.
Security integrator shall provide all necessary test equipment to fully demonstrate
proper performance of field devices. Copies of test results shall be included in the
project completion submittals given to the Owner.

END OF SECTION
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SECTION 28 31 00
INTRUSION DETECTION SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY/OVERVIEW
A. This section provides specifications for the installation of Electronic Intrusion Detection
(ID), and related components.

RELATED SECTIONS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
B. Related Spec Sections
1. Section 08 71 00 - Door Hardware
2. Section 26 00 00 - Electrical (including related sub-sections)
3. Section 27 02 00 - Basic Materials and Methods for Communications
Systems (including related sub-sections)

4. Section 28 02 00 - Basic Materials and Methods for Safety and Security Systems
5. Section 28 10 00 - Access Control System
6. Section 28 20 00 - Video Surveillance System
7. Section 28 46 00 - Fire Alarm and Smoke Detection
REFERENCES

A. See Section 28 02 00

SYSTEM COORDINATION
A. The Security Integrator shall completely coordinate all relevant work of other
trades/systems including, but not limited to:
1. Door Hardware
2. Fire Alarm System
3. Electrical Systems(s)
4. Telecommunications System(s)

GENERAL SYSTEM DESCRIPTION
A. General Requirements
1. Furnish all labor, materials, tools, equipment, and services for a complete security
system as indicated and in accordance with provisions of the contract documents.
2. Although such work is not specifically indicated, furnish and install all
supplementary or miscellaneous items, and devices incidental to or necessary for
a sound, secure and complete installation.
3. Comply with the provisions of Division 1 for General Requirements.
a. Inthe event of a conflict between the provisions of this Section and Division 1,
the more stringent provisions shall apply.
4. All system devices and components included shall be compatible.
B. The project shall be equipped with new system that is maintained by the police
department.
1. All work required within the project for new ID system head end shall be furnished
and installed by the project security contractor.
C. The ID system will support the needs of the project in accordance with these
specifications.
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1.6

1.7

1.8

1. The ID system shall have the capability for future expansion to support the security
needs of the completed complex.

The ID system shall be interfaced with the Fire Alarm system (by others) as required

to comply with all building code requirements.

. Emergency/UPS power will be utilized to power the ID system’s computer workstation

(client) at the Security head end equipment location.
Emergency/APS power will be utilized to power the ID system’s Data Gathering Panels
and control components as required throughout the facility.

INTRUSION DETECTION SYSTEM
A. A series of field installed alarm initiating devices shall be connected to the ID system

so that status changes of the devices are transmitted to the security management

system.

1. Provide Data Gathering Panels (DGP), alarm devices, and keypads to be
connected to the security management system via Local Area Network (LAN).

2. The security integrator shall coordinate network and IP address requirements with
Owner to identify the Media Access Control (MAC) address (Layer 2) of each
provided device, the location to be installed, and the port configuration needed for
communication.

Glass Break Detector

1. Contractor will need to provide compatible glass break tester for device being
installed.

2. One glass break detector per zone, do not wire in series.

. Tamper Switches

1. Typically closed tamper switches to monitor the secure status of all DGP’s, power
supplies, terminal cabinets, power distribution units, and other Security System
cabinets and enclosures.

2. Fasten tamper switches within the cabinet to provide no access to the switch and
fasteners when the cabinet is closed.

3. Provide independent monitoring of tamper conditions for each cabinet.

a. Include the number of tamper switches in the total alarm input figures.

Provide ID keypads conveniently located near areas being protected so as to allow

devices to arm and disarm.

SUBMITTALS
A. Follow provisions of Section 28 02 00 additional requirements.

B.

Field Test Reports

1. Upon completion and testing of the installed system, test reports shall be submitted
in booklet form and electronic media showing all field tests performed on, and
adjustments made to each/any component and all field tests performed to prove
compliance with the specified performance criteria.

2. Indicate and interpret test results in written form and verbally to owner/DBR for
compliance with performance requirements at a pre-scheduled meeting.

Battery calculations to show the expected loads and backup duration for power supplies

and UPS devices for all active ID equipment.

Security Contractor is responsible to prepare and submit as required to the Authority

Having Jurisdiction (AHJ) any and all information to obtain an Electronic Locking

Mechanisms permit.

QUALITY ASSURANCE
A. Follow provisions of Section 28 02 00
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B. Spare Parts:
1. Provide two (2) spare components for every model and configuration of electronic
components and devices used on the project as spare parts inventory.
a. The security integrator will turn over the new and unused components and
devices to the owner at project closeout.

1.9 DELIVERY, STORAGE AND HANDLING
A. Follow provisions of Section 28 02 00.

1.10 PROJECT/SITE CONDITIONS
A. Follow provisions of Section 28 02 00.

1.11  WARRANTY
A. Follow provisions of Section 28 02 00.
B. All devices and components shall comply with applicable U.L. standards.

PART 2 - PRODUCTS

21 ACCEPTABLE INTRUSION DETECTION MANUFACTURERS
A. ID System Platform Software
1. Bosch
2. Honeywell
3. Owner Approved Equivalent
B. Intrusion Detection Data Gathering Panels (DGP)
1. ID System compatible
2. Owner Approved Equivalent
C. Keypads
1. ID System compatible
2. Owner Approved Equivalent
D. Tamper Switches
1. Sentrol 3010
2. Owner Approved Equivalent
E. Dual Technology Motion Detectors
1. Detection Systems
2. GE/Sentrol
3. ID System compatible
4. Owner Approved Equivalent
F. Glass Break Detectors
1. Sentrol
2. C&K Systems IntelliSense
3. ID System compatible
4. Owner Approved Equivalent

PART 3 - EXECUTION

31 GENERAL REQUIREMENTS
A. Power Supplies
1. Power supply requirements
a. A switch and on/off indicator within the power supply cabinet.
b. Four hours of sealed gel battery backup to provide continuous operation during
power failure.
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2.

3.

1) Provide batteries as required to provide specified battery backup time for a
fully loaded power supply, regardless of the connected load.

A battery charger to maintain the battery.

Low battery and power fail contacts to monitor the status of the input power and

the battery.

1) Connect each power supply low battery and power fail alarm as a separate
alarm input into DGP.

e. Key lockable wall mount metal enclosure with tamper switch.

Additional DGP Power Supply Requirements

a. The DGP power supply provides power only to DGP’s and shall not provide
power for locks or any other low voltage device.

Additional Device Power Supply Requirements

a. Provide device power supplies for other security system devices requiring
power (e.g. card readers, local alarms, motion sensors, etc.)

b. Provide power distribution boards with independently fused outputs.

oo

B. Video Surveillance System Integration

1.

Automatic Video Call-up

a. All alarms shall call up all cameras in the area of alarm to the screen of the
ACID alarm operator workstation to allow for operator assessment of the alarm.

Pre and Post Alarm Video

a. The operator shall be able to view up to 10 seconds of video before the alarm
and 30 seconds after the alarm for all cameras associated with the alarm.

b. This feature is to be integrated with the operator alarm notification to assist in
alarm assessment.

c. This feature shall be displayed as an option on the alarm notification screen
and will not require operator to make a manual video search.

Recording

a. All cameras whose field of view that include images of the area affected by the
alarm, shall be recorded when an alarm is detected for use in forensic analysis,
including the pre and post alarm video.

Duress and Emergency Intercommunications Integration

a. Calls from emergency intercoms/phones with cameras shall provide the above
video call-up and the pre and post alarm video capabilities.

C. Tamper Resistant Screws

1.

2.

Provide appropriate screw heads for each application (e.g. countersunk heads for
recessed cover plate screws, flat head screws for standard junction box covers,
etc.).

The security integrator shall provide Torx® tamper resistant screws for:

a. Junction boxes located above doors

b. Junction boxes located below ceiling height and/or within reach of hatch ladders
c. Security device cover plates

d. Surface mounted door position switches and armored cable

3.2 ENCLOSURE INSTALLATION

Enclosures shall be lockable with a tamper switch and installed in a manner to be
accessible with clearance to fully open enclosure door.

All security panels shall be wired through a dedicated power supply with battery backup.

A

B.

1.

2.

Power to the data gathering panels is to be hardwired utilizing EMT or rigid conduit
in accordance with the Electrical specifications.

A circuit from the Fire Alarm panel must be installed to each lock power distribution
panel.
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Enclosures shall be installed on designated wall fields in a neat and compact manner
to allow for future growth.
Enclosures shall be sized to allow for 20% growth in each panel.
All panels and boards shall be installed in enclosure(s) suitable to their environment
and have sufficient size and orientation to include all system components.
Each panel shall be labeled accordance with Owner standards.
1. The label for each panel shall be posted on the exterior of the panel door.
a. Each panel shall have a list of devices connected to it located on the inside
cover.
b. A detailed device layout drawing will be located on the inside of the panel door
in an appropriate sleeve and keeper.

3.3 FURTHER REQUIREMENTS

A.
B.

C.

o

Refer to provisions of Section 28 02 00

Furnish and coordinate installation of all special device back boxes and ACID field

devices as shown on the security drawings and as specified in this section.

The exact installation locations of all equipment shall be coordinated and verified with

the Contractor prior to installation.

1. Subcontractor shall notify the Contractor if any location appears to be unsuitable.

Provide low voltage power supplies for electric locking devices and ACID devices and

components as shown on the security drawings and specified in this Section.

Coordinate with the Telecommunications Subcontractor for data network connections,

IP address requirements, and telephone circuits as required.

Prepare all systems for user operation.

1. The security system must be complete and ready to operate prior to Owner final
acceptance of the system.

Coordinate with the Owner for all system programming requirements.

Perform database programming as required to support the card reader, alarm point,

surveillance system integration, and control panel configuration as required.

END OF SECTION
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SECTION 28 46 00

FIRE ALARM SYSTEM WITH ELECTRONIC AUDIO AND VISUAL DEVICES

PART 1 - GENERAL

1.1

1.2

Fire Alarm System with Electronic Audio and Visual

Devices

SCOPE

A

D.

E.

The contractor shall provide a complete microprocessor based 24VDC, electrically
supervised, analog intelligent fire alarm system as specified. The system shall
include, but not be limited to, all control equipment, power supplies, signal initiating
and signaling devices, conduit, wire, fittings, and all other accessories required to
provide a complete and operable system.

The contractor shall reuse the existing distributed microprocessor based 24VDC,
electrically supervised, MULTIPLEX, integrated fire alarm system as specified and
required by applicable codes. The system shall include, but not be limited to, all control
equipment, remote transponders, power supplies, signal initiating and signaling
devices, conduit wire, fittings, and all other accessories required to provide a complete
and operable system. Provide new devices, hardware and software to add new
devices.

. All equipment, materials, accessories, devices, etc. covered by the specifications shall

be new and shall be U.L. listed for their intended use.

The system shall operate as a non-coded, continuous sounding system which will
sound alarm devices until manually silenced, as herein specified.

The system shall be wired as a Class B supervised system for all circuits.

REFERENCE STANDARDS

TOMMOO®D>»

TO0Z EZrXxeT

wxO

ADA Standards - 2010 ADA Standards for Accessible Design.

ICC (IBC) - International Building Code.

NFPA 13 - Standard for the Installation of Sprinkler Systems.

NFPA 70 - National Electrical Code.

NFPA 72 - National Fire Alarm and Signaling Code.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
NFPA 101 - Life Safety Code.

NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables
for Use in Air-Handling Spaces.

UL 38 - Standard for Manual Signaling Boxes for Fire Alarm Systems.

UL 228 - Safety Door Closers-Holders, with or without Integral Smoke Detectors.

UL 268 - Standard for Smoke Detectors for Fire Alarm Systems.

UL 268A - Standard for Smoke Detectors for Duct Application.

UL 464 - Standard for Audible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 521 - Standard for Heat Detectors for Fire Protective Signaling Systems.

UL 864 - Control Units and Accessories for Fire Alarm Systems.

UL 1638 - Standard for Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 1971 - Standard for Signaling Devices for the Hearing Impaired.

UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms.

UL 2075 - Standard for Gas and Vapor Detectors and Sensors.

2846 00 - 1



Dallas County Road & Bridge District 4 - New Construction - Phase 2

1.3

1.4

1.5

1.6

Fire Alarm System with Electronic Audio and Visual

Devices

INSTALLING CONTRACTOR’S RESPONSIBILITY

A. The installing fire alarm contractor is responsible for the design of a code compliant
system, which meets the intent of all State and Local Authority Having Jurisdiction
Codes and their adopted amendments along all permitting of such plans and
associated permit fees. Reference and coordinate with all contract specifications and
plans.

ACCEPTABLE MANUFACTURERS
A. Provide one of the following manufacturers:

1.
2.
3.

Notifier Fire Systems Inspire Series
Siemens / Cerberus Pro Modular
Edwards System Technology (EST 4)

B. Alternate Manufacturers

1.

Equipment from other manufacturer's or supplier's may be considered as an equal
to that specified provided that completely marked and identified catalog sheets of
all proposed equipment is provided to the architect/engineer for review ten (10)
days prior to the date of bid for evaluation. In addition, a list of the contractor's
qualifications and any exceptions to the specifications must be provided for review.
Approval for any such substitution of equipment must be obtained in writing from
the architect/engineer for five (5) days prior to bid.

QUALITY ASSURANCE
A. Contractor Qualifications:

1.

The equipment supplier shall be an authorized and designated representative of
the Fire Alarm Manufacturer to sell, install, and service the proposed
manufacturer’s equipment.

The equipment supplier and installing contractor shall be licensed by the State Fire
Marshal or other applicable authority having jurisdiction to sell, install, and service
fire alarm systems as required by State Insurance Code.

The installing contractor and/or equipment supplier shall have on his staff a
minimum of three (3) installation superintendents who are licensed by the State
Fire Marshal’s office for such purpose and under whose supervision installation,
final connections, and check out will take place as required by the State insurance
code.

The installing contractor or equipment supplier shall have on staff a minimum of
one (1) certified NICET Level lll state licensed fire alarm planner under whose
supervision system design shall take place.

The installing contractor shall provide 24 hour, 365 days per year emergency
service with qualified and state licensed service technicians.

The installing contractor shall have been actively engaged in the business of selling,
installing, and servicing fire alarm systems for at least ten (10) years.

SUBMITTALS
A. The installing contractor and/or equipment manufacturer shall provide complete and
detailed shop drawings and include:

1.
2.

3.

Control panel configuration including wiring and interconnection schematics.
Complete point to point wiring diagram showing terminal connections to all system
devices.

Riser wiring diagram and associated zoning/addressing configurations with
associated conduit sizes.
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1.7

C.

4. Complete floor plan drawings in a PDF format shall locate all devices associated
with the fire alarm system. Floor plan drawings shall include conduit and wiring
routing complete with conduit sizing and number of conductors by type.

5. Factory data sheets on each piece of equipment to be used and so marked as to
model, dimensions, size, voltage, and configuration.

6. Detailed system description in this specification format describing system functions
and operation. All specification variations and deviations shall be clearly noted and
marked.

7. Complete Bill of Material for reference.

8. Programming matrix defining all input/output functions and zoning.

9. Power supply and battery calculations.

10. A written certification from the manufacturer stating that the fire alarm system
contractor is authorized to sell, service and install the submitted equipment.

. Submittal shall include documentation confirming all qualifications have been met.

Submittals without qualification documentation shall be returned "Revise and
Resubmit".

All submittal data shall include the contractor's name, supplier's name, project name,
and state fire alarm license number adequately identified.

COORDINATION

A

It shall be the responsibility of the installing contractor to coordinate all requirements
surrounding installation of the fire alarm system with all trades including, but, not
exclusive of: elevator, electrical contractor, sprinkler contractor, and HVAC/controls
contractor and intercom system. Adequate coordination shall be provided to insure
proper installation and interface to all peripheral items required to interact with the fire
alarm and communication system to provide a complete and functional life safety
system.

PART 2 - PRODUCTS

21

Fire Alarm System with Electronic Audio and Visual

Devices

SYSTEM FUNCTIONAL OPERATION

A

Alarm Detection
1. When a fire alarm condition is detected by any of the system alarm initiating
devices, the following functions shall occur:

a. The system common alarm LED on the CPU Module shall flash. The internal
audible trouble device shall sound. Acknowledgment or silencing the alarm
condition shall silence the alarm signals and cause flashing alarm LED’s to
illuminate steady.

b. A multi-character back-lit LCD display shall indicate all applicable
information associated with the alarm condition including: zone, device type,
device location, and time of alarm. Location and zoning messages shall be
custom field programmed to respective premises.

c. Anyremote or local annunciator LED’s associated with the alarm zone shall be
illuminated as herein specified.

d. All automatic events programmed to the alarm point shall be executed and the

associated indicating devices and/or outputs activated.

Activate all audible and visual alarm notification devices throughout the facility.
De-activate HVAC systems over 2,000 CFM.

Display system status changes on the remote annunciators.

Release all smoke doors, fire doors, fire coiling doors, fire smoke dampers and
fire shutters.

S@ ™o

2846 00-3



Dallas County Road & Bridge District 4 - New Construction - Phase 2

i. Activate the smoke control system for the atrium.

j- Recall elevators to ground floor as specified herein, or to the alternate floor if
the alarm condition originates on the ground floor

k. Unlock all electrically operated doors

B. System Trouble Detection

1. When atrouble condition is detected by the CPU, one of the system initiating, alarm
or SLC circuits, the following functions shall immediately occur:

a. The system trouble LED on the CPU module shall flash and the internal audible
trouble device shall sound. Acknowledgment of the trouble condition shall
silence the audible trouble device and cause all trouble LED's to illuminate
steady.

b. The multi-character alphanumeric LCD annunciator shall display all applicable
information via the alphanumeric display associated with the respective trouble
condition and its location.

c. The system common trouble indicator on associated remote annunciators shall
be illuminated as specified herein.

C. Auxiliary Control

1. All designated "non-silenceable" auxiliary control functions shall remain in
operation (even upon silencing of audible alarms) until such time as the control
panel is cleared and reset manually (i.e. fan control outputs, central station
interface, elevator recall interface, etc.).

2. Activation of duct smoke detectors associated fans shall shutdown their respective
units immediately in addition to identifying the condition as herein specified. Duct
detectors shall be programmed as a supervisory condition per NFPA 72.

D. System Supervisory Detection

1. When a supervisory condition is detected by the fire alarm control panel, the
following functions shall occur:

a. The fire alarm control panel supervisory indicator shall flash and the internal
audible device shall sound  Acknowledgment of the supervisory condition
shall silence the audible device and cause the supervisory indicator to
illuminate steady

b. The multi-character liquid crystal display shall display all applicable information
associated with the respective supervisory condition.

c. Display the system status change on the remote annunciators

E. Remote Off-site Monitoring

1. The remote off-site monitoring system shall transmit point specific alarm, trouble
and supervisory signals to an Approved Central Supervising Station (Central
Station connection, phone lines or cellular connectivity service provided by
Owner).

F. Fire Drill Control

1. Provide a fire drill switch located on the Fire Alarm Control Panel. When activated,
this switch will activate all horns and visual devices (strobes) for a fire drill. It shall
not release fire shutter, shut down air handling equipment or recall elevators. If a
fire alarm condition is detected, the system shall operate as defined in part A -
"Alarm Detection" of this section.

Fire Alarm System with Electronic Audio and Visual
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2.2

2.3

Fire Alarm System with Electronic Audio and Visual

Devices

ZONING

A

The system shall have the inherent capability to employ "Intelligent" smoke detectors
and addressable interface devices capable of being recognized and annunciated at
the main control panel on an individual basis. All zoning/device location information
shall be totally field programmable to exact job requirements as approved by the
Architect/Engineer.

FIRE ALARM CONTROL PANEL

A

The fire alarm control panel shall be provided with adequate number of SLC points to
serve the building plus 50% spare. The control panel shall utilize DISTRIBUTED solid
state MICROPROCESSORS. The microprocessor based CPU shall be completely
FIELD PROGRAMMABLE. CPU module shall provide for programmable non-volatile
EEPROM memory. All circuitry shall be U.L. listed for power-limited application.
System shall be sized to accommodate the capacity of the system specified and shown
on the drawings. System shall be capable of being networked for future expansion.
Portable Buildings

1. Provide a minimum of (50) fifty initiating points for future portable buildings. Provide
(2) dedicated NAC circuits pulled to the exit point above the ceiling. Refer to floor
plan for location.

Central Processing Unit Module (CPU)

1. The CPU shall contain and execute all custom time control functions or control- by-
event programs for specified events including 'Holiday' exceptions. Time control
event/programs shall be automatically overridden by priority fire alarm events. All
programs shall be held in non-volatile programmable memory, and shall not be lost
if both system primary and secondary power failure occurs.

2. System CPU shall also provide for non-alarm points for non-fire, low priority building
functions. The CPU shall provide capability of multi-stage signaling, tornado
warning, emergency radio communication enhancement system, positive alarm
sequencing as well as remote control system operation.

Display Interface Assembly (DIA)

1. The DIA shall provide a multi-character backlit, supertwist Liquid Crystal Display
(LCD). It shall provide Light-Emitting Diodes (LED's) for AC POWER; SYSTEM
ALARM; SYSTEM TROUBLE; SUPERVISORY; CPU FAIL; and ALARM
SILENCED.

2. The display shall provide power to a 25-key membrane keypad with control
capability to command all system functions, status readouts, manual control action,
and entry of any alphanumeric or numeric information. The keypad shall include
means to enter multiple five digit passwords to prevent unauthorized manual
control programming.

. Control Switches

1. Acknowledge/step Switch
2. Signal Silence Switch
3. System Reset Switch
4. System Test Switch
5. Lamp Test
System Outputs
1. The system shall provide the following outputs:
a. One port for lap top and/or modem
b. One port for supervised remote LCD annunciators (RS-485)
Loop Interface (SLC)
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Fire Alarm System with Electronic Audio and Visual

Devices

1. The CPU shall communicate and provide power to all devices on its loop over a
single pair of wires. The CPU shall receive digita/ANALOG information from all
"intelligent" detectors and shall process this information to determine normal,
alarm, trouble, and sensitivity conditions. The analog information may be used for
automatic test and determination of maintenance requirements, and be U.L. listed
for such use. The CPU module shall individually monitor all "intelligent" detectors
for sensitivity variation initiating a trouble condition should detector sensitivity "drift"
become excessive. The system control unit shall have the capability to remotely
read each detector's sensitivity in % obscuration, and if need be, electronically
adjust the detector sensitivity as required for existing conditions within U.L.
recommended limits. In addition, the system shall incorporate a "day/night"
sensitivity feature. The system shall provide capability to program each individual
detector for multiple 'pre-alarm' conditions. Each 'pre-alarm' level shall be field
programmable as a function of the programmed alarm level. The system shall
allow designated control-by-event actions to occur as may be required prior to any
sensor reaching the designated alarm point.

H. Non-Lock Walk Test

1. The system shall include a special non-lock "walk test" mode. The walk test mode
shall incorporate a time-out feature to return system to normal. Test results shall
be capable of being generated and displayed on the LCD annunciator.

I.  Automatic Detector Test

1. The system shall include a special automatic detector test feature, which permits
reading and adjustment of the sensitivity of all intelligent detectors from the main
control panel. In addition, the automatic test feature shall also permit the functional
testing of any "intelligent" detector or addressable interface device individually from
the main control panel. An automatic detector test shall occur automatically a
minimum of every two hour period or be initiated manually from the FACP as
desired. Automatic detector test sequencing shall be terminated upon receipt of a
true alarm condition.

J. Special System Reports

1. The system shall have the ability to generate and print, upon command, system
and point status reports. Selection of 'system' read status provides the operator
with global system programming information as well as providing the operator with
all individual point programming data. The system shall also provide the capability
to print out a detailed 'history' report from system history file upon command.

K. Field Programming

1. The system shall be 100% field programmable without the need for external
computers or, PROM programmers, and shall NOT require replacement of
memory IC's. All programs shall be stored in non-volatie EEPROM memory.
Programming shall be accomplished only after entering an appropriate and pre-
selected five digit password security code. System programming mode shall NOT
require the system to be taken off-line nor prohibit the system from performing its
normal operations and routines. The system shall be capable of revising/changing
programmed functions or system expansion at any time subsequent to initialization
as described herein without factory modifications or factory programming. Field
programming via the use of external computers may be considered provided
programming can be accomplished on-site and the owner is permanently furnished
with the required programming apparatus and software as part of this contract.

L. Event History
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24

Fire Alarm System with Electronic Audio and Visual

Devices

The main fire alarm panel shall have the resident ability to store a minimum of 600
system events in chronological order of occurrence. Event history shall include all
system alarms, troubles, operator actions, unverified alarms, -circuit/point
alterations, and component failures. Events shall be time and date stamped.
Events shall be stored in non-volatile buffer memory. Access to history buffer shall
be secured via five digit password security code.

M. Power Supply

1.

The power supply shall provide all control panel and peripheral power needs with
filtered power as well as rectified 24VDC power for external audio-visual devices.
All power supplies shall be designated to meet UL and NFPA requirements for
POWER-LIMITED operation on all external signaling lines, including initiating
circuits and indicating circuits.

Input power shall be 120VAC 60Hz. The power supply shall provide internal
supervised batteries and automatic charger. The power supply shall provide both
positive and negative ground fault supervision, battery/charger fail condition, A.C.
power fail indicators. The power supply shall also provide supervision of modular
expansion power supplies as may be required.

Batteries shall have 24 hours of standby capacity and 5 minutes of alarm capacity.
Battery charger shall recharge batteries from full discharge to full charge over a
24-hour period. Switching from normal power to battery power and back shall occur
automatically.

FIELD DEVICES
A. Multi Criteria Smoke Detector (Smoke and Heat)

1.

4.

Provide intelligent multi detector. The intelligent multi criteria detector shall be an
addressable device that is designed to monitor a minimum of photoelectric and
thermal technologies in a single sensing device. The design shall include the ability
to adapt to its environment by utilizing a built-in micro processor to determine its
environment and choose the appropriate sensing settings. The detector design
shall allow a wide sensitivity window, no less than 1 to 4% per foot obscuration.
This detector shall utilize advanced electronics that react to slow smoldering fires
and thermal properties all within a single sensing device.

The microprocessor design shall be capable of selecting the appropriate sensitivity
levels based on the environment type it is in (office, manufacturing, kitchen, etc.)
and then have the ability to automatically change the setting as the environment
changes (as walls are moved or as the occupancy changes)

The intelligent multi criteria detection devices shall included the ability to combine
the signal of the thermal sensor with the signal of the photoelectric signal in an
effort to react hastily in the event of a fire situation. It shall also include the inherent
ability to distinguish between a fire condition and a false alarm condition by
examining the characteristics of the thermal and smoke sensing chamber and
comparing them to a database of actual fire and deceptive phenomena.

The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base.

B. Air Sampling Smoke Detector

1.

Provide VESDA air sampling addressable smoke detection system to provide
proper coverage based on in areas with ceiling higher than 18 feet. Fire alarm
contractor shall include pipe layout as well as pipe calculations in the fire alarm
system shop drawings.
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2.

3.

The air sampling smoke detection system shall integrate into the fire alarm system
as an addressable device residing on the signaling line circuit. Each VESDA
detector shall be interfaced to the fire alarm system via four separate points (one
trouble and three distinct alarm points). Each VESDA detector shall be provided
with its own battery backup system as required by NFPA 72. VESDA smoke
detector shall be located in a non-public area such as a mechanical, telephone,
IDF, or storage room in the vicinity of the atrium. All VESDA air sampling shall be
supported every five feet.

. Linear Beam Detector
1.

Linear Beam Detector shall be a single unit containing the transmitter and receiver
in the same enclosure. This detector can operate over a range from 17ft to 280ft
(5m to 85m). The detector shall have three sensitivity settings, shall have high
immunity to extraneous light, and have automatic and comprehensive test. Unit
shall be monitored and interconnected to the main fire alarm control panel.

. Intelligent Duct Detector
1.

Provide duct mounted “intelligent” photoelectric smoke detectors per applicable
codes. Detectors shall operate on the same principles and exhibit the same basic
characteristics as area type “intelligent” smoke sensors. The unit shall be capable
of interchanging/accepting either photo-electronic or ionization type sensors. The
detector shall operate in air velocities of 300 FPM to 4,000 FPM. Each detector
shall interface directly to the system SLC loop without the use of zone modules.
The unit shall consist of a clear molded plastic enclosure with integral conduit
knockouts. The unit shall be provided with clear faceplate cover to provide visual
viewing of detector/sensor for monitoring sensor operation and chamber condition.
The duct housing shall be provided with gasket seals to insure proper seating of
the housing to the associated ductwork. Each unit's sampling tubes shall extend
the width of the duct and be provided with porosity filters to reduce sensor/chamber
contamination. Detectors shall be installed per NFPA 90A, and be listed with the
fire alarm control panel. A remote LED shall be located on the corridor ceiling
adjacent to the respective detector where detectors are not plainly visible or
concealed from view.

. Intelligent Thermal Detectors
1.

Provide analog, fixed temperature thermal detectors. The detectors shall use dual
electronic thermostats to measure temperature levels in the chamber and shall, on
command from the control panel, send data to the panel representing the analog
temperature level.

The detectors shall provide dual alarm and power/status LED's. Status LED's shall
flash under normal conditions, indicating that the detector is operational and in
regular communication with the control panel. Both LED's may be placed into
steady illumination by the control panel, indicating that an alarm condition has been
detected. An output connection shall also provided in the base to connect an
external remote alarm LED.

The detectors shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base.

. Conventional Weatherproof Thermal Detector
1.

Provide heat detection devices when located in harsh and/or moist environments,
such as showers and similar areas, which are subject to high humidity, the
following device shall be provided. Weatherproof Heat Detector 135°F Rate
Compensated shall be provided. The detector shall mount in a weatherproof 4"
electrical box with 1/2" NPT threaded hub. This detector shall be connected to an
addressable monitor module.
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G.

Addressable Manual Pull Stations
1. Provide Manual stations..

a. The manual stations shall contain the intelligence for reporting address, identity,
alarm and trouble to the fire alarm control panel.

b. All manual pull stations shall be considered of durable molded polycarbonate
material and shall be RED in color with raised white lettering. Stations be the
dual action type.

c. All manual pull stations shall be provided with an STI-1100 series clear plastic
cover with integral horn.

. Monitor Module

1. Provide addressable monitor modules where required to interface to contact alarm
devices. The monitor module shall be used to connect a supervised zone of
conventional initiating devices to an intelligent SLC loop.

Control Module

1. Provide control and relay modules where required to provide audible alarm interface
and/or relay control interface. The control module shall be used to connect a
supervised zone of conventional indicating devices to an intelligent loop. The zone
may be wired class A or class B - field selected. The control module may be
optionally wired as dry contact (form C) relay.

2. The control module shall be addressable. A status LED shall be provided which
shall flash under normal conditions, indicating that the control module is
operational and in regular communication with the control panel. The LED shall
illuminate steady when the device is actuated via the fire alarm control panel.

Electronic Audio Visual Devices

1. Audible/Visual alarm devices shall be electronic horn/strobe units. Devices shall
be wall or ceiling mounted. Devices shall be provided with the ability to provide
multiple candela settings. Units shall operate at 24VvDC and be polarized
supervised. Each unit shall provide a choice of three difference audible tones
capable of being field selected. Preferred alarm signal shall be a temporal tone
producing a sound pressure level of 84 dBA. The visual device shall use Xenon
strobe type producing a minimum of 15 candela on a 24 VDC limited energy
supervised circuit and meet the requirements of ADA and local codes. Strobe unit
shall automatically flash upon operation of the horn. Horn/strobe unit shall be
provided in textured white finish and be flush mounted. All visual devices shall be
synchronized.

Electronic Alarm Horn

1. Electronic solid state alarm devices shall operate at 24 VDC, shall be polarity
sensitive, and be supervised. Devices shall be ceiling mounted. Each unit shall
provide a choice of three different audible tones capable of being field selected.
Alarm signal shall be a temporal tone producing a sound pressure level of 84 dBA.

2. Units shall be flush mounted and molded of high-impact white plastic.

Exterior Audio Visual Devices

1. All audio visual devices located outside or labeled weatherproof shall be
weatherproof.

2. All devices shall be provided with a weather proof type back box.

High Intensity Visual Signals
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1. Provide visual signal device as may be required by the Americans with Disabilities
Act (Public Law 101-336) and local codes. High intensity visual alarms shall be
Xenon strobe type producing a minimum of 15 candela on a 24 VDC limited energy
supervised circuit. Alarm devices shall be ceiling mounted. Signals shall operate
in unison with audible alarm appliances. All visual devices shall be synchronized.
Units shall be flush mounted and shall be provided in textured white.

N. Sprinkler Waterflow Switch

1. Sprinkler water flow switches shall be installed where indicated on the drawings.
Each unit shall contain one set of SPDT alarm contacts. Water flow switches shall
be provided and installed by the fire protection contractor and connected by the fire
alarm contractor.

O. Sprinkler Valve Supervisory Switch

1. Sprinkler valve supervisory switches shall be installed on each valve as indicated
on the drawings. Each unit shall contain on set of SPDT contacts. Sprinkler valve
supervisory switches shall be provided, installed, and adjusted by the fire
protection contractor, and connected by the fire alarm contractor.

P. Auxiliary Air Handling Unit (AHU) Relays

1. Relays shall be provided for HVYAC and AHU control and interface. Relays shall be
heavy duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be
provided with NEMA | dust cover assembly and be provided with SPDT contacts
as well as (fail safe) so that if the cable is broken, disconnected etc., the AHU will
automatically shutdown.

Q. HVLS Fan Relays

1. Provide relays for high-volume low-speed (HVLS) fans to shut down immediately
upon receiving a sprinkler waterflow signal per NFPA 72. Relays shall be heavy
duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided with
NEMA | dust cover assembly and be provided with SPDT contacts as well as
activated LED indicator. All interface relays shall be connected to a supervised
notification appliance circuit.

R. Field Charging Power Supplies

1. Provide power supplies with battery backup as required. Provide 120 volts

dedicated circuit to each power supply.
S. Remote LCD Alpha-Numeric Annunciators

1. Provide remote LCD alpha-numeric annunciator to annunciate all system events
and duplicate the displayed status at the main FACP. The annunciator shall be a
backlit eighty-character LCD display and operate via the system RS485 and
RS232 serial output terminal from main FACP. The LCD display shall automatically
illuminate upon receipt of an alarm or trouble condition. The luminary source shall
extinguish during normal/standby model to conserve power. The unit shall operate
from FACP 24VDC power and function during system power failure while the
system resides on standby batteries. The remote LCD annunciator shall include:

Integral time-date clock
Time-date select clock
Time-date/contrast adjust
Display/step switch
System reset

System silence

System acknowledge
Integral trouble buzzer
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2.

Annunciator shall upon command display the first system alarm, last alarm, and
system alarm count. The unit shall be equipped with an integral lamp test feature.
The unit shall be semi flush mounted where shown.

T. Protective Covers

1.

Provide protective covers on all wall mounted fire alarm devices located in student
restrooms, corridors and in the cafeteria. These protective covers shall be
manufactured by Safety Technology International, Inc. (STI). These covers shall
be provided on all devices including but not limited to smoke detectors, heat
detectors, audible and visual devices, pull stations, etc. The mounting of a device
shall be reinforced to enable the protective covers to protect the fire alarm devices.

U. Multi Criteria Fire/Carbon Monoxide (CO) Detector (FCO-951) for sleeping rooms

1.

5.

6.

Multi criteria acclimating detector shall be provided where shown on the drawings.
The intelligent multi criteria detector shall be an addressable device that is
designed to monitor a minimum of photoelectric, flame, thermal and CO
technologies in a single sensing device. The design shall include the ability to
adapt to its environment by utilizing a built-in microprocessor to determine its
environment and choose the appropriate sensing settings.

The detector design shall allow for a wide sensitivity window, no less than 1 to 4%
per foot obscuration. This detector shall utilize advanced electronics that react to
slow smoldering fires and thermal properties all within a single sensing device.
The microprocessor design shall be capable of selecting the appropriate sensitivity
levels based on the environment type it is in (office, manufacturing, kitchen etc.)
and then have the ability to automatically change the setting as the environment
changes (as walls are moved or as the occupancy changes).

The intelligent multi criteria detection device shall include the ability to combine the
signal of the thermal sensor with the signal of the photoelectric signal in an effort
to react hastily in the event of a fire situation. It shall also include the inherent ability
to distinguish between a fire condition and a false alarm condition by examining
the characteristics of the flame, thermal and smoke sensing chambers and
comparing them to a database of actual fire and deceptive phenomena.

The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base with integral sounder.

Provide integral low frequency sounder base for smoke detection and 4-code
temporal sound for CO detection.

V. Smoke Alarms for Dwelling Units

1.

The combination photoelectric smoke and carbon monoxide alarm shall be a
Gentex Model GN-503/GN-503F/GN-503FF or approved equal which shall provide
at least the following features and functions:

a. The smoke alarm portion of device shall utilize an infrared LED sensing circuit
which pulses in 4 to 5 second intervals when subjected to smoke. After 2
consecutive pulses in smoke, the alarm shall activate.

b. The CO alarm shall utilize an electrochemical sensing element with a minimum
5-year life.

c. The carbon monoxide alarm portion of device is adjusted not to detect CO levels
below 30 PPM and will not alarm when exposed to constant levels of 30 PPM
for 30 days. Per UL 2034 requirements, the device will alarm at the following
levels: 70 PPM CO between 1 to 4 hours, but not less than 1 hour. 150 PPM
CO between 10 to 50 minutes. 400 PPM between 4 to 15 minutes.

d. The GN-503 Series device shall have a 9VDC alkaline battery as a back-up in
the event building power is lost.
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e. The alarm shall provide an indicator when the battery is low in power, high
impedance or is missing.

f. The CO alarm will provide an audible indicator of 3 quick chirps every 30
seconds at end of life of CO sensor.

g. The alarm shall include a solid state red color LED that will indicate presence
of CO at the unit.

h. The audible alarm shall include a solid state piezo alarm rated at 85dBA at 10ft.

i. Avisual LED monitor (condition indicator) shall slow pulse in normal operation
and rapid pulse in alarm (red color)

j-  An easily accessible test button shall be provided. Push down on button for 5
seconds causing smoke/CO alarm to activate.

k. The device shall have tandem interconnect capability of up to 12 smoke/CO
alarms.

I.  The GN-503FF alarm shall have the capability to tandem interconnect with all
Gentex tandem capable smoke alarms, CO alarms or combination smoke/CO
alarms.

m. The manufacturer shall provide models with the optional feature of auxiliary
Form A/Form C relay contacts for initiating remote functions and annunciation
and a relay option that is capable of activation by tandem interconnect wire.

n. The combination smoke/CO alarm shall be non-latching (self-restoring).

2. Power and Interconnection Requirements

a. Provide 120 VAC primary power from building wiring served from a commercial
source.

b. Provide interconnecting tandem wiring between smoke/CO alarms so that the
activation of one alarm will activate all of the alarms in the individual unit.

PART 3 - EXECUTION

3.1

Fire Alarm System with Electronic Audio and Visual

Devices

DESIGN CRITERIA

A

m

The contractor shall provide drawings for Owner, Engineer and Fire Marshal’s approval.

B. Drawings shall be prepared by a state licensed alarm planning superintendent.
C.
D

Drawings shall comply with all local, state and federal code. These include but are not
limited to NEC, UL, NFPA, etc.

. Locate the fire alarm control panel in main telecommunications / MDF room unless

otherwise directed by the owner.

Locate a remote annunciator in the main lobby area unless otherwise directed by the

owner.

Provide additional items required above minimum codes include the following:

1. Manual pull stations shall be located not more than 5 feet from the entrance to each
exit. Additional manual stations shall be located so that the travel distance to the
nearest manual station does not exceed 200 feet. Provide Stopper Il covers on all
manual pull stations

2. Manual pull station heights shall be a minimum of 42" and a maximum of 48"
measured vertically, from the finished floor level to the activating handle or lever.
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13.
14.

Smoke Detectors — Paths of egress, electrical rooms, mechanical rooms, MDF,
IDF, elevator lobby, storage rooms, top of stairs, elevator machine room, top of
elevator shaft, above each fire alarm panel and remote power supplies terminal
cabinets. Smoke detectors shall also be provided in each room/area that can be
occupied by kindergarten and pre-kindergarten children, which shall include
cafeteria, gymnasiums, daycares, libraries, classrooms and similar areas. Provide
a VESDA smoke detection system in paths of egress where ceiling heights exceed
18 feet.

Duct type smoke detectors — all air handling units over 2,000 CFM in duct work or
return air paths.

Heat Detectors — Shops, kitchens, coffee bars, central plants, boiler room, garages,
truck bays and other non conditioned areas when detection is required..

Flow switches — Sprinkler riser.

Horns - throughout the building.

Strobes — throughout the building.

Remote Power supplies: Locate in mechanical rooms, electrical rooms, MDF or
other areas approved by Owner.

. Smoke Detectors with low frequency sounder bases inside and outside all sleeping

rooms. Do not locate over bed.

. Monitor Fire Pump.
. System Carbon Monoxide Detectors - Provide one in each sleeping room, kitchen,

and the first room of each mechanical system where gas furnaces are serving
spaces. Combination CO and smoke detector may be utilized in sleeping rooms.
Provide CO detection in locations where gas water heaters are provided. Locate
near the door; do not locate over the bed.

Tamper Switches - Sprinkler riser and vaults located on the site.

Electric supervision of the listed fire spinkler piping heat-tracing system shall
provide positive confirmation that the circuit is energized per NFPA 13.

3.2 INSTALLATION
A. Wiring

1.

Fire Alarm System with Electronic Audio and Visual
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All wiring shall be in accordance with NFPA 72 and NFPA 70. All wiring sizes shall
conform to recommendations of the equipment manufacturer, and as indicated on
the engineered shop drawings.

All wire shall be plenum rated, U.L. Listed, limited energy (300 volt) FPLP or MPP
wire and shall be run open in return air ceiling plenums. The wire shall comply with
NFPA 262 for such applications, shall be of the low smoke producing fluorocarbon
type and shall comply with NEC Article 760 if so approved by the local authority
having jurisdiction. Provide conduit in all inaccessible locations, inside concealed
wall, all mechanical/electrical rooms, or other areas where wiring might be exposed
and subject to damage.

Support wire clear of knock out panels, access panels, and maintenance spaces
for equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
centers. Wire routing shall be parallel and perpendicular to building lines. The wire
and cable shall be secured with tie wraps or carrier wire. Sagging in excess of three
inches will not be allowed nor will bending of the supporting ring structure.

All wiring for SLC signaling circuits shall be of the twisted low capacitance type to
guard against outside RF and EMF interference and induced noise.
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5. All wiring shall be run in a supervised fashion (i.e. no branch wiring or dog-legged
wiring) per NFPA requirements such that any wiring disarrangement will initiate the
appropriate trouble signals via the main control panel per NFPA.

6. Wiring splices shall be kept to a minimum with required splices to be made in
designated terminal boxes or at field device junction boxes. Transposing or color
code changes of wiring will not be permitted. End-of-line supervisory devices shall
be installed with the last device on the respective circuit. Devices shall be
appropriately marked designating it as the terminating device on the respective
circuit.

7. No A.C. wiring or any other wiring shall be run in the same conduit as fire alarm
wiring.

8. Allinsulation on conductors shall be RED with traces to identify circuits.

B. Open Wiring

1. Systems utilizing open wiring techniques with low smoke plenum cable.

2. Support wire clear of knock out panels access panels and maintenance spaces for
equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
on centers. Wire routing shall be parallel and perpendicular to building lines. The
wire and cable shall be secured with tie wraps or carrier wire. Sagging in excess
of three inches will not be allowed nor will bending of the supporting ring structure.

3. Provide Caddy J-hooks supported independently from other system to support
cable at 4-foot on center or closer if required by manufacturer.

4. Provide a junction box to make up all joints and splices.

5. Provide cable supports in all vertical raceways in accordance with Article 300-19
of NFPA 70.

C. Conduit/Raceway

1. All wire shall be installed in an approved conduit/raceway system (except where
permitted by NEC and the local authority having jurisdiction). Maximum conduit
"fill" shall not exceed 40% per NEC.

2. Conduit and raceway system shall be installed as specified in division 26
specifications and per National Electrical Code.

3. Minimum conduit size shall be 3/4" EMT. Install conduit per engineered shop
drawings.

4. Allwiring in mechanical rooms, electrical rooms, drywall ceiling, inaccessible areas,
underground, plaster ceiling, inside concealed walls areas exposed to occupant
view, and other areas subject to physical damage shall be run in conduit.

5. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor
slabs and beams for the passage of wiring. Sleeves should be set in place a
sufficient time ahead of the concrete work so as not to delay the work. Sleeves
shall be rigid galvanized steel.

D. Minimum Wire Sizes Shall Be As Follows:

1. Signaling Line Circuit: 18 AWG

2. Notification Appliance Circuit: 14 AWG

3. Relay Control Circuits: 18 AWG

E. 120 VAC Power wiring

1. Contractor shall provide all required dedicated 20 amp, 120 VAC power circuits
for the fire alarm system including but not limited to the main fire alarm panel,
remote amplifier panels, and remote strobe light power supplies. Connect to
emergency power when available in the building.

F. Sprinkler Valves

Fire Alarm System with Electronic Audio and Visual
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3.3

3.4

3.5

3.6

3.7

Fire Alarm System with Electronic Audio and Visual
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1. Contractor shall connect all tamper switches and post indicator valves to the
supervisory circuit. Connect all water flow switches to the alarm circuit. Coordinate
exact locations of water vaults valves and flow switches with sprinkler contractor.

NOTIFICATION APPLIANCE CIRCUITS SYNCHRONIZATION
A. All visual and audible devices shall be synchronized per the current state adopted
version of NFPA 72. Provide all components required.

SMOKE AND COMBINATION FIRE SMOKE DAMPERS

A. Provide duct type smoke detectors in ductwork downstream of each smoke damper
and fire smoke damper. Locate within 5 feet on the damper. Provide a remote smoke
detector reset device. Provide access panel when not located above an accessible
ceiling. Interlock with HVAC unit serving the ductwork to shut down.

MISCELLANEOUS SYSTEMS
A. Monitor all fire suppression systems, carbon monoxide system panels and refrigerant
system control panels.

TEST AND REPORTS

A. A state licensed factory trained technical representative of the manufacturer shall
perform the final control panel connections and supervise testing of the system and it
shall be subject to the approval of the responsible engineer and owner. Upon
completion of the acceptance tests, the owner and/or his representatives shall be
instructed in the proper operation of the system.

B. The installing contractor shall functionally test each and every device in the entire
system for proper operation and response. In addition, each circuit in the system shall
be fully tested for wiring supervision to insure proper wiring installation. Any items
found not properly installed or non-functioning shall be replaced or repaired and re-
tested. All testing shall be supervised by a licensed fire alarm superintendent.

C. The installing contractor shall provide a complete written report on the functional test
of the entire system. The test and report shall verify the function of each device in the
system, operation of all auxiliary control functions, and the proper operation of the main
fire alarm control panel. A copy of the test report shall be provided with maintenance
manuals. The test report shall be signed and dated by the licensed fire alarm
superintendent responsible for supervising the final system test and checkout.

D. The installing contractor's fire alarm superintendent shall test the entire system in the
presence of the local authorities having jurisdiction.

SPARE PARTS AND ATTIC STOCK

A. Provide 5% spare field devices including labor to install them. Devices not used shall
be given to the Owner at completion of the job.

B. The fire alarm contractor shall include in his bid the cost to provide and install the
additional spare parts and attic stock and associated cabling as indicated on the
schedule on the contract drawings. All devices on this schedule not used during
construction shall be turned over to the owner at the time of job completion.
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3.8 WARRANTY
A. The fire alarm system shall be free from defects in workmanship and materials, under

normal use and service, for a period of one year from the date of acceptance or
beneficial occupancy, whichever shall occur first. Any equipment shown to be
defective shall be repaired, replaced or adjusted during normal working hours at no
cost to the owner.

3.9 GRAPHIC FLOOR PLANS
A. Provide 1/16” = 1’-0” floor plan showing all devices and zoning. Zoning shall correspond

Fire Alarm System with Electronic Audio and Visual

Devices

to the zone on the fire alarm control panel. The floor plans shall be framed with a glass
cover and located by the fire alarm control panel. This graphic floor plan shall use the
actual room numbers based on the architectural graphics package. Verify specific
requirements with Owner. Provide a sample for approval.

END OF SECTION
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SECTION 28 46 05
FIRE ALARM SYSTEM WITH VOICE EVACUATION - HIGH RISE

PART 1 - GENERAL

1.1

1.2

Fire Alarm System with Voice Evacuation - High

Rise

SCOPE

A

D.

E.

The contractor shall provide a complete distributed microprocessor based 24VDC,
electrically supervised, MULTIPLEX, integrated fire alarm with voice evacuation
system as specified herein, indicated on the drawings and required by applicable
codes. The system shall include, but not be limited to, all control equipment, remote
transponders, printer, power supplies, signal initiating and signaling devices, conduit,
wire, fittings, and all other accessories required to provide a complete and operable
system.

The contractor shall reuse the existing distributed microprocessor based 24VDC,
electrically supervised, MULTIPLEX, integrated fire alarm system as specified herein,
and required by applicable codes. The system shall include, but not be limited to, all
control equipment, remote transponders, power supplies, signal initiating and signaling
devices, conduit wire, fittings, and all other accessories required to provide a complete
and operable system. Provide new devices, hardware and software to add new
devices.

. All equipment, materials, accessories, devices, etc. covered by the specifications

and/or noted on shall be new and shall be U.L. listed for their intended use.

The system shall operate as a non-coded, continuous-sounding system which will
sound alarm devices until manually silenced, as herein specified.

The system shall be wired as a Class B supervised system for all circuits.

REFERENCE STANDARDS

GmMmMoOw>
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ADA Standards - 2010 ADA Standards for Accessible Design.

ICC (IBC) - International Building Code.

NFPA 13 - Standard for the Installation of Sprinkler Systems.

NFPA 70 - National Electrical Code.

NFPA 72 - National Fire Alarm and Signaling Code.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables
for Use in Air-Handling Spaces.

UL 38 - Standard for Manual Signaling Boxes for Fire Alarm Systems.

UL 228 - Safety Door Closers-Holders, with or without Integral Smoke Detectors.

UL 268 - Standard for Smoke Detectors for Fire Alarm Systems.

UL 268A - Standard for Smoke Detectors for Duct Application.

UL 464 - Standard for Audible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 521 - Standard for Heat Detectors for Fire Protective Signaling Systems.

UL 864 - Control Units and Accessories for Fire Alarm Systems.

UL 1480 - Standard for Speakers for Fire Alarm and Signaling Systems, Including
Accessories.

UL 1638 - Standard for Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 1971 - Standard for Signaling Devices for the Hearing Impaired.

UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms.

UL 2075 - Standard for Gas and Vapor Detectors and Sensors.
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1.3

1.4

1.5

1.6

Fire Alarm System with Voice Evacuation - High

Rise

INSTALLING CONTRACTOR’S RESPONSIBILITY

A. The installing fire alarm contractor is responsible for the design of a code compliant
system, which meets the intent of all State and Local Authority Having Jurisdiction
Codes and their adopted amendments along all permitting of such plans and
associated permit fees. Reference and coordinate with all contract specifications and
plans.

ACCEPTABLE MANUFACTURERS
A. Provide one of the following manufacturers:

1.
2.
3.

Notifier Fire Systems Inspire Series
Siemens / Cerberus Pro Modular
Edwards System Technology (EST 4)

B. Alternate Manufacturers

1.

Equipment from other manufacturer's or supplier's may be considered as an equal
to that specified provided that completely marked and identified catalog sheets of
all proposed equipment is provided to the architect/engineer for review ten (10)
days prior to the date of bid for evaluation. In addition, a list of the contractor's
qualifications and any exceptions to the specifications must be provided for review.
Approval for any such substitution of equipment must be obtained in writing from
the architect/engineer for five (5) days prior to bid.

QUALITY ASSURANCE
A. Contractor Qualifications:

1.

The equipment supplier shall be an authorized and designated representative of
the Fire Alarm Manufacturer to sell, install, and service the proposed
manufacturer's equipment.

The equipment supplier and installing contractor shall be licensed by the State Fire
Marshal or other applicable authority having jurisdiction to sell, install, and service
fire alarm systems.

The installing contractor and/or equipment supplier shall have on his staff a
minimum of three (3) installation superintendents who are licensed by the State
Fire Marshall's office for such purpose and under whose supervision installation,
final connections, and check out will take place as required by the State Insurance
Code.

The installing contractor or equipment supplier shall have on staff a minimum of
one (1) certified NICET Level lll state licensed fire alarm planner under whose
supervision system design shall take place.

The installing contractor shall provide 24 hour, 365 days per year emergency
service with qualified and state licensed service technicians.

The installing contractor shall have been actively engaged in the business of selling,
installing, and servicing fire alarm systems for at least ten (10) years.

SUBMITTALS
A. The installing contractor and/or equipment manufacturer shall provide complete and
detailed shop drawings and include:

1.
2.

3.

Control panel configuration including wiring and interconnection schematics.
Complete point to point wiring diagram showing terminal connections to all system
devices.

Riser wiring diagram and associated zoning/addressing configurations with
associated conduit sizes.
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1.7

1.8
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4. Complete floor plan drawings locating all devices associated with the fire alarm
system. Floor plan drawings shall include conduit and wiring routing complete with
conduit sizing and number of conductors by type. Floor plans shall be in PDF
format.

5. Factory data sheets on each piece of equipment to be used and so marked as to
model, dimensions, size, voltage, and configuration.

6. Detailed system description in this specification format describing system functions

and operation. All specification variations and deviations shall be clearly noted and

marked.

Complete Bill of Material for reference.

Programming matrix defining all input/output functions and zoning.

Power supply and battery calculations.

0. A written certification from the manufacturer stating that the distributor is authorized

to sell, service and install the proposed fire alarm system.

Submittal shall include documentation confirming all qualifications have been met.

Submittals without qualification documentation shall be returned "Revise and

Resubmit".

All submittal data will be in bound form with contractor's name, supplier's name, project

name, and state fire alarm license number adequately identified.

Only basic equipment devices have been shown on the contract drawings. Specific

wiring between equipment/devices has not been shown. It is the contractor’s

responsibility to submit for approval the COMPLETE ENGINEERED system
configuration and layout showing all devices, wiring, conduit, and locations along with
other required information as specified herein.

= ©oN

COORDINATION

A

It shall be the responsibility of the installing contractor to coordinate all requirements
surrounding installation of the fire alarm system with all trades including, but, not
exclusive of: elevator, electrical contractor, sprinkler contractor, and HVAC/controls
contractor and intercom system. Adequate coordination shall be provided to insure
proper installation and interface to all peripheral items required to interact with the fire
alarm and communication system to provide a complete and functional life safety
system.

FIRE COMMAND CENTER

A.

The fire alarm control panel and voice communications panels shall be provided and
located where indicated. The fire alarm and communications panels shall be surfaced
mounted and provide detection, amplification, control, signal transmission and
supervision as herein specified.

. The command center shall include:

One-way, high-level, selective paging system for voice evacuation and alarming.
Fire detection, controls and annunciator panels.

Sprinkler supervision and display panel (integral part of fire detection panel).
Smoke Control Panel.

Public Service telephone (by Owner).

Central station interface (by Owner).

Toggle switch for manual release of stair tower door locks.

Generator Remote Annunciator

. Automatic Transfer Switch Status Panels

10. Printer

11. Elevator Status panel

CoNOORrwWN =
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12. Emergency Responder Radio Remote Annunciator
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SYSTEM FUNCTIONAL OPERATION
A. ALARM DETECTION
1. When a fire alarm condition is detected via the main fire control panel by any of the
system alarm initiating devices, the following functions shall occur:

a.

l.
B. Syste

The system common alarm LED on the CPU Module shall flash The internal
audible trouble device shall sound Acknowledging the alarm condition shall
silence the audible trouble device and revert the flashing common alarm LED's
to a steady state

A multi-character back-lit LCD Display shall indicate all applicable information
associated with the alarm condition including: zone, device type, device
location, and time of alarm Location and zoning messages shall be custom field
programmed to respective premises

Any remote annunciator LCD display associated with the alarm zone shall be
activated as herein specified

The remote off-site monitoring shall transmit alarm signals to an Approved
Central Supervising Station (Central station connection, phone lines and
service provided by Owner)

All automatic events programmed to the alarm point shall be executed
and the associated indicating devices and/or outputs activated

Alarm tones shall sound throughout the facility. Upon expiration of the alert
tone, a digitized predetermined voice evacuation message shall be
automatically transmitted throughout the facility The system shall have the
capability to generate multiple distinct digital messages as determined by event
initiated programs

Activate all visual alarm notification devices throughout the facility

Recall elevators to ground floor as specified herein, or to the alternate floor if
the alarm condition originates on the ground floor

Unlock all electrically locked doors

De-activate HVAC systems over 2,000 cfm

Release all smoke doors, fire doors, fire coiling doors, fire smoke dampers and
fire shutters.

Activate the smoke control system for the atrium

m Trouble Detection

1. When atrouble condition is detected by the CPU, one of the system initiating, alarm
or SLC circuits, the following functions shall immediately occur:

a.

C.

d.

The system trouble LED on the CPU module shall flash and the internal audible
trouble device shall sound. Acknowledgement of the trouble condition shall
silence the audible trouble device and cause all trouble LED's to illuminate
steady.

The multi-character alphanumeric LCD annunciator shall display all applicable
information via the alphanumeric display associated with the respective trouble
condition and its location.

The system common trouble indicator on associated remote annunciators shall
be illuminated as specified herein.

The remote off-site monitoring shall transmit supervisory signals to an Approved
Central Supervising Station.

C. Auxiliary Control
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1. All designated "non-silenceable" auxiliary control functions shall remain in operation
(even upon silencing of audible alarms) until such time as the control panel is
cleared and reset manually (i.e. fan control outputs, central station interface,
elevator recall interface, etc.).

2. Activation of duct smoke detectors associated fans shall shutdown their respective
units immediately in addition to identifying the condition as herein specified. Duct
detectors shall be programmed as a supervisory condition per NFPA 72.

D. System Supervisory Detection

1. When a supervisory condition is detected by the fire alarm control panel, the
following functions shall occur:

a. The fire alarm control panel supervisory indicator shall flash and the internal
audible device shall sound  Acknowledgment of the supervisory condition
shall silence the audible device and cause the supervisory indicator to
illuminate steady

b. The multi-character liquid crystal display shall display all applicable information
associated with the respective supervisory condition.

c. Activate a supervisory contact closure to interface with the owner provided
central station monitoring service.

d. Display the system status change on the remote annunciators.

E. Rem(.)te off-site Monitoring

1. The remote off-site monitoring system shall transmit point specific alarm, trouble
and supervisory signals to an Approved Central Supervising Station (Central
Station connection, phone lines or cellular connectivity service provided by Owner)

F. Fire Drill Control

1. Provide a fire drill switch located on the Fire Alarm Control Panel. When activated,
this switch will activate all horns and visual devices (strobes) for a fire drill. It shall
not release fire shutter, shut down air handling equipment or recall elevators. If a
fire alarm condition is detected, the system shall operate as defined in part A -
"Alarm Detection" of this section.

ZONING
A. The system shall have the inherent capability to employ "Intelligent" smoke detectors

and addressable interface devices capable of being recognized and annunciated at
the main control panel on an individual basis. All zoning/device location information
shall be totally field programmable to exact job requirements as approved by the
architect/engineer.

. The system shall utilize remote amplifier cabinets for distributed voice communications

(if needed), natification appliance circuits, and auxiliary control output circuits. Remote
transponder panels shall communicate with the main CPU via the SLC data loop and
be capable of being intermixed on the same loop as intelligent smoke detection and
control modules.

FIRE ALARM CONTROL PANEL
A. The fire alarm control panel shall be provided with adequate number of SLC points to

the building plus 50% spare. The control panel shall be modular in design utilizing
DISTRIBUTED solid state MICROPROCESSORS and be capable of future
expansion. The microprocessor based CPU shall be completely FIELD
PROGRAMMABLE. CPU module shall provide for programmable non-volatile RAM
memory utilizing integral lithium based memory IC chips. All circuitry shall be U.L.
listed for power-limited application. System shall be capable of being networked for
future expansion.
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B. Central Processing Unit Module (CPU)

1. The CPU shall contain and execute all custom time control functions or control-by-
event programs for specified events including 'Holiday' exceptions. Time control
events/programs shall be automatically overridden by priority fire alarm events. All
programs shall be held in non-volatile programmable memory and shall not be lost
even if both system primary and secondary power failure occurs.

2. System CPU shall also provide for non-alarm points for non-fire, low priority building
functions. The CPU shall provide capability of multi-stage signalling, tornado
warning, emergency radio communication enhancement system, positive alarm
sequencing as well as remote control system operation.

C. Display Interface Board (DIA)

1. The DIA shall provide a multi-character back-lit, super-twist Liquid Crystal Display
(LCD). It shall provide Light-Emitting Diodes (LED's) for AC POWER; SYSTEM
ALARM; SYSTEM TROUBLE; DISPLAY TROUBLE; and DISABLE.

2. The DIA shall provide a 25-key membrane keypad with control capability to
command all system functions, status readouts, manual control action, and entry
of any alphabetic or numeric information. The keypad shall include means to enter
multiple five digit passwords to prevent unauthorized manual control or
programming.

D. Control Switches
1. Acknowledge/step Switch
. Signal Silence Switch
. System Reset Switch
. System Test Switch
. Lamp Test
ystem Outputs
. The system shall provide the following outputs:
a. One port for lap top and/or modem
b. One port for supervised remote LCD annunciators (RS-485)
F. Loop Interface (SLC)

1. The CPU shall communicate and provide power to all devices on its loop over a
single pair of wires. The CPU shall receive digita/ ANALOG information from all
"intelligent" detectors and shall process this information to determine normal,
alarm, trouble, and sensitivity conditions. The analog information may be used for
automatic test and determination of maintenance requirements, and be U.L. listed
for such use. The CPU module shall individually monitor all "intelligent" detectors
for sensitivity variation initiating a trouble condition should detector sensitivity "drift"
become excessive. The system control unit shall have the capability to remotely
read each detector's sensitivity in % obscuration, and if need be, electronically
adjust the detector sensitivity as required for existing conditions within U.L.
recommended limits. In addition, the system shall incorporate a "day/night"
sensitivity feature. The system shall provide capability to program each individual
detector for multiple 'pre-alarm' conditions. Each 'pre-alarm' level shall be field
programmable as a function of the programmed alarm level. The system shall
allow designated control-by-event actions to occur as may be required prior to any
sensor reaching the designated alarm point.

G. Non-Lock Walk Test

1. The system shall include a special non-lock "walk test" mode. The walk test mode
shall incorporate a time-out feature to return system to normal. Test results shall
be capable of being generated and displayed on the LCD annunciator.

H. Automatic Detector Test

2
3
4
5
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The system shall include a special automatic detector test feature which permits
reading and adjustment of the sensitivity of all intelligent detectors from the main
control panel. In addition, the automatic test feature shall also permit the functional
testing of any "intelligent" detector or addressable interface device individually from
the main control panel. An automatic detector test shall occur automatically
fourteen times each twenty-four hour period or be initiated manually from the FACP
as desired. Automatic detector test sequencing shall be terminated upon receipt of
a true alarm condition.

Special System Reports

1.

The system shall have the ability to generate and print, upon command, system
and point status reports. Selection of 'system' read status provides the operator
with global system programming information. Selection of 'point' read status
provides the operator with selected individual point programming data. The system
shall also provide the capability to print out a detailed 'history' report from system
history file upon command.

Field Programming

1.

The system shall be 100% field programmable without the need for external
computers or PROM programmers, and shall NOT require replacement of memory
IC's. Systems requiring factory  programming/re-programming OR
REPLACEMENT OF MEMORY I.C. CHIPS shall not be acceptable. All programs
shall be stored in non-volatile RAM memory. Programming shall be accomplished
only after entering an appropriate and pre-selected five digit password security
code. System programming mode shall not require the system to be taken off-line
nor prohibit the system from performing its normal operations and routines. The
system shall be capable of revising/changing programmed functions or system
expansion at anytime subsequent to initialization as described herein without
factory modifications or factory programming. Field programming via the use of
external computers may be considered provided programming can be
accomplished on-site and the owner permanently furnished with required
programming apparatus and software as part of this contract.

. Event History
1.

The main fire alarm panel shall have the resident ability to store a minimum of 600
system events in chronological order of occurrence. Event history shall include all
system alarms, troubles, operator actions, unverified alarms, -circuit/point
alterations, and component failures. Events shall be time and date stamped.
Events shall be stored in non-volatile buffer memory. Access to history buffer shall
be secured via five digit password security code.

Power Supply

1.

The power supply shall provide all control panel and peripheral power needs with
filtered power as well as regulated 24VDC power for external audio-visual devices.
The audio-visual power may be increased as needed by adding additional
modular expansion power supplies. All power supplies shall be designed to meet
U.L. and NFPA requirements for POWER-LIMITED operation on all external
signaling lines, including initiating circuits and indicating circuits.

Input power shall be 120VAC 60Hz. The power supply shall provide internal
supervised batteries and automatic charger. The power supply shall provide both
positive and negative ground fault supervision, battery/charger fail condition, A.C.
power fail indicators. The power supply shall also provide supervision of modular
expansion power supplies as may be required.
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3. Batteries shall have 24 hours of standby capacity and 15 minutes of alarm capacity.
Battery charger shall recharge batteries from full discharge to full charge over a
24-hour period. Switching from normal power to battery power and back shall
occur automatically.

24 VOICE COMMUNICATIONS
A. The voice communications panel shall be modular in design utilizing solid state
MICROPROCESSOR circuitry. The voice evacuation system shall integrate with the
main fire alarm control panel. Side car voice evacuation systems are not acceptable.
B. Communications Controls: The communications control panel shall incorporate the
following controls and indicators:
All call
General alarm
Audio trouble LED
AUDIO LEVEL LED
Manual tone/MESSAGE select switches with LED indicators
a. Communications zone select switches and select indicators
b. Communications monitor speaker with volume control
6. Dynamic paging microphone
C. Paging

1. The microprocessor based one way paging system shall be provided with a
means to selectively activate voice, tones or digitized messages to any or all
zones in the system via electronic membrane touch-pad controls. In addition,
visual indication by zone will be provided.

2. Each audio/speaker circuit will be totally supervised for opens, shorts or grounds
with direct shorts prohibiting selection of the respective zone. All audio circuits
shall be POWER LIMITED. Each speaker zone shall be provided with an amber
trouble LED for circuit trouble conditions and an active/on LED indicator.

3. Alarm/Paging zones shall be provided as required.

D. Alarm Electronics

1. The voice communications center shall be a microprocessor based, supervised,

multi-function, audio generator. The communications generator shall contain:
Independent Voice communications CPU b Non-volatile RAM memory
b. One custom digitized message circuits

c. Up to four selectable tone generator/oscillators

d. Each sub-circuit of the communications center shall be fully supervised and
failure of any tone oscillator or digital message generator shall revert the
system to the default standby generator

2. The system shall be provided with a custom field programmable digitized message.

3. The system shall provide adequate audio amplification. The system shall be

capable of amplifier capacity and expansion as required. Each amplifier shall be
continuously monitored electronically for proper output level. Each unit shall be
equipped with diagnostic indicators. Each amplifier shall provide a minimum of 50
watts of 25 VRMS of power. Each unit shall be equipped with its own individual
power/pilot LED, audio input trouble LED, battery input trouble LED, and amplifier
trouble/fail LED. Provide amplification for 1/2 watt per speaker plus 25% spare
capacity. Electrical Contractor shall provide and install a 120 VAC dedicated circuit
to each remote amplifier cabinet (if needed).

o=
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FIREMAN'S HVAC CONTROL PANEL

A. The fire alarm contractor shall provide a custom graphical Fireman's HVAC Control
panel to control the stairwell pressurization fans along with the active smoke control
system.

B. The graphical Fireman's HVAC panel shall be Kirkland or approved equal. Notifier
LDM-32 lamp driver modules shall be provided as required to control and provide
status of all stairwell pressurization fans, smoke control fans and smoke control
dampers.

C. Dry contacts to provide status of all fans and dampers associated with the stairwell
pressurization systems and smoke control systems shall be provided by the
mechanical contractor and connected to by the fire alarm system contractor.

FIELD DEVICES
A. Multi Criteria Smoke Heat and Infrared Detector:

1.

4.

Provide intelligent multi criteria detector. The intelligent multi criteria detector shall
be an addressable device that is designed to monitor a minimum of photoelectric
and thermal technologies in a single sensing device. The design shall include the
ability to adapt to its environment by utilizing a built-in microprocessor to determine
its environment and choose the appropriate sensing settings. The detector design
shall allow a wide sensitivity window, no less than 1 to 4% per foot obscuration.
This detector shall utilize advanced electronics that react to slow smoldering fires
and thermal properties all within a single sensing device.

The microprocessor design shall be capable of selecting the appropriate sensitivity
levels based on the environment type it is in (office, manufacturing, kitchen etc.)
and then have the ability to automatically change the setting as the environment
changes (as walls are moved or as the occupancy changes).

The intelligent multi criteria detection device shall include the ability to combine the
signal of the thermal sensor with the signal of the photoelectric signal in an effort
to react hastily in the event of a fire situation. It shall also include the inherent ability
to distinguish between a fire condition and a false alarm condition by examining
the characteristics of the thermal and smoke sensing chambers and comparing
them to a database of actual fire and deceptive phenomena.

The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base.

B. Air Sampling Smoke Detector (For Atrium or Other High Volume Areas)

1.

Provide VESDA air sampling addressable smoke detector as indicated on the
contract drawings and as required to provide proper coverage based on the pipe
calculations. Fire alarm contractor shall include pipe layout as well as pipe
calculations in the fire alarm system shop drawings.

The air sampling smoke detection system shall integrate into the fire alarm system
as an addressable device residing on the signaling line circuit. Each VESDA
detector shall be interfaced to the fire alarm system via four separate points (one
trouble and three distinct alarm points). Each VESDA detector shall be provided
with its own battery backup system as required by NFPA 72. VESDA smoke
detector shall be located in a non-public area such as a mechanical, telephone,
IDF, or storage room in the vicinity of the atrium. All VESDA air sampling shall be
supported every five feet.

C. Linear Beam Detector
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1.

Provide a Linear Beam Detector using a single unit containing the transmitter and
receiver in the same enclosure. This detector can operate over a range from 171t
to 280ft (5m to 85m). The detector shall have three sensitivity settings, shall have
high immunity to extraneous light, and have automatic and comprehensive test.
Unit shall be monitored and interconnected to the main fire alarm control panel.

D. Intelligent Duct Detector

1.

Provide duct mounted "intelligent" photoelectric smoke detectors. Detectors shall
operate on the same principles and exhibit the same basic characteristics as area
type "intelligent” photoelectric smoke sensors. The unit shall be capable of
interchanging/accepting either photo-electronic or ionization type sensors. The
detector shall operate in air velocities of 300 FPM to 4,000 FPM. Each detector
shall interface directly to the system SLC loop without the requirement of interface
zone modules.

The unit shall consist of a clear molded plastic enclosure with integral conduit
knockouts. The unit shall be provided with clear faceplate cover to provide visual
viewing of detector/sensor for monitoring sensor operation and chamber condition.
The duct housing shall be provided with gasket seals to insure proper seating of
the housing to the associated ductwork. Each unit's sampling tubes shall extend
the width of the duct and be provided with porosity filters to reduce sensor/chamber
contamination. Detectors shall be installed per NFPA 90A and be listed with the
fire alarm control panel. A remote LED shall be located on the corridor ceiling
adjacent to the respective detector where detectors are not plainly visible or
concealed from view.

E. Intelligent Thermal Detectors

1.

3.

Provide analog, fixed temperature, thermal detectors. The detectors shall use dual
electronic thermostats to measure temperature levels in the chamber and shall, on
command from the control panel, send data to the panel representing the analog
temperature level.

The detectors shall provide dual alarm and power/status LED's. Status LED's shall
flash under normal conditions, indicating that the detector is operational and in
regular communication with the control panel. Both LED's may be placed into
steady illumination by the control panel, indicating that an alarm condition has been
detected. An output connection shall also be provided in the base to connect an
external remote alarm LED.

The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base.

F. Conventional Weatherproof Thermal Detector

1.

Provide when heat detection devices are located in harsh and/or moist
environments, such as showers and similar areas, which are subject to high
humidity, the following device shall be provided. Weatherproof Heat Detector
135°F Rate Compensated shall be provided. The detector shall mount in a
weatherproof 4" electrical box with 1/2" NPT threaded hub. This detector shall be
connected to an addressable monitor module.

G. Addressable Manual Stations

1.
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Provide Manual stations.

a. The manual stations shall contain the intelligence for reporting address, identity,
alarm and trouble to the fire alarm control panel

b. The manual pull station shall be constructed of durable molded polycarbonate
material and shall be RED in color with raised white lettering. Stations shall be
of the dual action type
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c. All manual pull stations shall be provided with an STI-1100 series clear plastic
cover with integral horn.

H. Monitor Module

1.

Provide addressable monitor modules shall be provided where required to interface
to contact alarm devices. The monitor module shall be used to connect a
supervised zone of conventional initiating devices to an intelligent SLC loop.

I.  Control Module

1.

Provide control/relay modules where required to provide audible alarm interface
and/or relay control interface. The control module shall be used to connect a
supervised zone of conventional indicating devices to an intelligent loop. The zone
may be wired class A or class B - field selected. The control module may be
optionally wired as dry contact (form C) relay.

The control module shall provide address-setting means using rotary decimal
switches. No binary coding shall be required. A status LED shall be provided which
shall flash under normal conditions, indicating that the control module is
operational and in regular communication with the control panel. The LED shall
illuminate steady when the device is actuated via the fire alarm control panel.

J. Remote LCD Alpha-Numeric Annunciators with Remote Microphone and Switches

1.

4.

Provide a multi-character remote LCD alpha-numeric annunciator or approved
equal to annunciate all system events and duplicate the displayed status at the
main FACP. The annunciator shall be a backlit eighty-character LCD display and
operate via the system RS485 or RS232 serial output terminal from the main
FACP. The LCD display shall automatically illuminate upon receipt of an alarm or
trouble condition. The illumination source shall extinguish during normal/standby
mode to conserve power. The unit shall operate from FACP 24VDC power and
function during system power failure while the system resides on standby batteries.

The remote LCD annunciator shall include:

a. Integral time-date clock

b. Time-date select switch

c. Time-date/contrast adjust

1) Display/step switch

System reset

System silence

System acknowledge

Integral trouble buzzer

Point enable/disable capability

Full QWERTY keypad for system programming

AnnunC|ator shall upon command display the first system alarm, last alarm, and
system alarm count. The unit shall be equipped with an integral lamp test feature.
The unit shall be semi flush mounted where shown.

Provide enclosure with a remote microphone with selector switches.

mTa@ oo

K. Remote LCD Alpha-Numeric Annunciators

1.
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Provide remote LCD alpha-numeric annunciator to annunciate all system events
and duplicate the displayed status at the main FACP. The annunciator shall be a
backlit eighty-character LCD display and operate via the system RS485 and
RS232 serial output terminal from main FACP. The LCD display shall automatically
illuminate upon receipt of an alarm or trouble condition. The luminary source shall
extinguish during normal/standby model to conserve power. The unit shall operate
from FACP 24VDC power and function during system power failure while the
system resides on standby batteries.
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2. The remote LCD annunciator shall include:
Integral time-date clock
Time-date select clock
Time-date/contrast adjust
Display/step switch
System reset
System silence
System acknowledge
h. Integral trouble buzzer
3. Annunciator shall upon command display the first system alarm, last alarm, and
system alarm count. The unit shall be equipped with an integral lamp test feature.
The unit shall be semi flush mounted where shown.
L. Speakers
1. Speakers shall be UL 1480 listed, meet all specifications of the Life Safety Code
and be capable of reproducing both tone alerts and voice communication
instructions. Speakers shall have built in matching transformer, field selectable
multiple power taps and circuitry for speaker/line supervision. Speakers shall be
provided with screw terminal connection points.
2. Speakers shall be 4" square or round with textured white decorative grill. Speakers
shall be tapped to produce a minimum sound-pressure level of 87 dBA at 10 feet.
Speakers shall be ceiling mounted as located on the drawings.
M. Speakers with Integral Visual Signal
1. Speakers shall be UL 1480 listed, meet all specifications of the Life Safety Code
and be capable of reproducing both tone alerts and voice communication
instructions. Speakers/strobe units shall be System Sensor L Series of equal by
Wheelock. Speakers shall have built in matching transformer, field selectable
multiple power taps and circuitry for speaker/line supervision. Speakers shall be
provided with screw terminal connection points. Speaker/Strobes shall be white.
Each speaker/strobe shall be equipped with an integral high intensity visual alarms
shall be Xenon strobe type producing a minimum of 15 candela on a 24 VDC
limited energy supervised circuit. Each strobe light shall be capable of providing
multi candela output. Alarm devices shall be designated to be ceiling mounted.
Signals shall operate in unison with audible alarm appliances. High intensity visual
signals shall be of solid state low current design and listed to UL 1971. All strobe
lights shall be synchronized.
N. High Intensity Visual Signals
1. Provide visual strobe lights as required by the Americans with Disabilities Act (ADA
Standards Public Law 101-336), local codes and NFPA 72, Chapter 6. Strobe
lights shall be white.
2. High intensity visual alarms shall be Xenon strobe type producing a minimum of
15 candela on a 24 VDC limited energy supervised circuit. Each strobe light shall
be capable of providing multi candela output. Alarm devices shall be ceiling
mounted. Signals shall operate in unison with audible alarm appliances. High
intensity visual signals shall be of solid state low current design and listed to UL
1971. All strobe lights shall be synchronized.
O. Exterior Audio Visual Devices
1. All audio visual devices located outside or labeled weatherproof shall be
weatherproof.
2. All devices shall be provided with a weather proof type back box.
P. Sprinkler Waterflow Switch

@*ooooTw
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1. Sprinkler waterflow switches shall be installed where indicated on the drawings.
Each unit shall contain one set of SPDT alarm contacts. Waterflow switches shall
be provided and installed by the fire protection contractor and connected by the fire
alarm contractor.
Q. Sprinkler Valve Supervisory Switch

1. Sprinkler valve supervisory switches shall be installed on each valve. Each unit
shall contain on set of SPDT contacts. Sprinkler valve supervisory switches shall
be provided, installed, and adjusted by the fire protection contractor, and
connected by the fire alarm contractor.

R. Auxiliary AHU Relays

1. Provide relays for HYAC and AHU control and interface. Relays shall be heavy
duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided with
NEMA | dust cover assembly and be provided with SPDT contacts as well as
activated LED indicator. All interface relays shall be connected to a supervised
notification appliance circuit.

S. HVLS Fan Relays

1. Provide relays for high-volume low-speed (HVLS) fans to shut down immediately
upon receiving a sprinkler waterflow signal per NFPA 72. Relays shall be heavy
duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided with
NEMA | dust cover assembly and be provided with SPDT contacts as well as
activated LED indicator. All interface relays shall be connected to a supervised
notification appliance circuit.

T. Field Charging Power Supplies

1. Provide power supplies with battery backup as required. Electrical Contractor shall

provide and install a 120 VAC dedicated circuit to each power supply.
U. Digital Alarm Transmitter Communicator

1. Provide a four-channel digital communicator to transmit alarm, trouble, supervisory
and an undefined alarm signals to an approved Central Station. (Telephone lines,
Service and Connection by owner). Location to be coordinate with Owner.

V. Protective Covers

1. Provide protective covers on all wall mounted fire alarm devices located in student
restrooms, corridors and in the cafeteria. These protective covers shall be
manufactured by Safety Technology International, Inc. (STI). These covers shall
be provided on all devices including but not limited to smoke detectors, heat
detectors, audible and visual devices, pull stations, etc. The mounting of a device
shall be reinforced to enable the protective covers to protect the fire alarm devices.

W. Amplifiers

1. Provide amplification for a minimum of 2 watt per speaker plus 25% spare
amplification capacity for future additions.

X. Multi Criteria Fire/Carbon Monoxide (CO) Detector (FCO-951) for sleeping rooms.

1. Provide multi criteria acclimating detector shall be provided where shown on the
drawings. The intelligent multi criteria detector shall be an addressable device that
is designed to monitor a minimum of photoelectric, flame, thermal and CO
technologies in a single sensing device. The design shall include the ability to
adapt to its environment by utilizing a built-in microprocessor to determine its
environment and choose the appropriate sensing settings.

2. The detector design shall allow a wide sensitivity window, no less than 1 to 4% per
foot obscuration. This detector shall utilize advanced electronics that react to slow
smoldering fires and thermal properties all within a single sensing device.
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3. The microprocessor design shall be capable of selecting the appropriate sensitivity
levels based on the environment type it is in (office, manufacturing, kitchen etc.)
and then have the ability to automatically change the setting as the environment
changes (as walls are moved or as the occupancy changes).

4. The intelligent multi criteria detection device shall include the ability to combine the
signal of the thermal sensor with the signal of the photoelectric signal in an effort
to react hastily in the event of a fire situation. It shall also include the inherent ability
to distinguish between a fire condition and a false alarm condition by examining
the characteristics of the flame, thermal and smoke sensing chambers and
comparing them to a database of actual fire and deceptive phenomena.

5. The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base with integral sounder.

6. Provide integral low frequency sounder base for smoke detection and 4-code
temporal sound for CO detection.

Y. Stand Alone Carbon monoxide (CO) Detector (for fossil fuel burning locations)

1. Provide carbon monoxide detector with FMM-101 addressable monitor modules
shall be provided where required to interface to contact alarm devices. The monitor
module shall be used to connect a supervised zone of conventional initiating
devices to an intelligent SLC loop.

Z. Smoke Alarms for Dwelling Units

1. The combination photoelectric smoke and carbon monoxide alarm shall be a
Gentex Model GN-503/GN-503F/GN-503FF or approved equal which shall provide
at least the following features and functions:

a. The smoke alarm portion of device shall utilize an infrared LED sensing circuit
which pulses in 4 to 5 second intervals when subjected to smoke. After 2
consecutive pulses in smoke, the alarm shall activate.

b. The CO alarm shall utilize an electrochemical sensing element with a minimum
5-year life.

c. The carbon monoxide alarm portion of device is adjusted not to detect CO levels
below 30 PPM and will not alarm when exposed to constant levels of 30 PPM
for 30 days. Per UL 2034 requirements, the device will alarm at the following
levels: 70 PPM CO between 1 to 4 hours, but not less than 1 hour. 150 PPM
CO between 10 to 50 minutes. 400 PPM between 4 to 15 minutes.

d. The GN-503 Series device shall have a 9VDC alkaline battery as a back-up in
the event building power is lost.

e. The alarm shall provide an indicator when the battery is low in power, high
impedance or is missing.

f. The CO alarm will provide an audible indicator of 3 quick chirps every 30
seconds at end of life of CO sensor.

g. The alarm shall include a solid state red color LED that will indicate presence
of CO at the unit.

h. The audible alarm shall include a solid state piezo alarm rated at 85dBA at 10ft.

i. Avisual LED monitor (condition indicator) shall slow pulse in normal operation
and rapid pulse in alarm (red color)

j- An easily accessible test button shall be provided. Push down on button for 5
seconds causing smoke/CO alarm to activate.

k. The device shall have tandem interconnect capability of up to 12 smoke/CO
alarms.

I.  The GN-503FF alarm shall have the capability to tandem interconnect with all
Gentex tandem capable smoke alarms, CO alarms or combination smoke/CO
alarms.
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2.

m. The manufacturer shall provide models with the optional feature of auxiliary
Form A/Form C relay contacts for initiating remote functions and annunciation
and a relay option that is capable of activation by tandem interconnect wire.

n. The combination smoke/CO alarm shall be non-latching (self-restoring).

Power and Interconnection Requirements

a. Provide 120 VAC primary power from building wiring served from a commercial
source.

b. Provide interconnecting tandem wiring between smoke/CO alarms so that the
activation of one alarm will activate all of the alarms in the individual unit.

PART 3 - EXECUTION

3.1 DESIGN CRITERIA

>

The contractor shall provide drawings for Owner, Engineer and Fire Marshall's

approval.

mo Oo®

Drawings shall be prepared by a state licensed alarm planning superintendent.
Drawings shall comply with all local, state and federal code. These include but are not
limited to NEC, UL, NFPA, etc.

Locate the fire alarm control panel in the fire command center.

Locate a remote annunciator with remote microphone in the main lobby unless

otherwise directed by Owner.

L

1.

B

® N O

©

10.
11.

12.
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Additional items required above minimum codes include the following:

Manual pull stations (when required) shall be located not more than 5 feet from the
entrance to each exit. Additional manual stations shall be located so that the travel
distance to the nearest manual station does not exceed 200 feet.

Manual pull station heights shall be a minimum of 42" and a maximum of 48"
measured vertically, from the finished floor level to the activating handle or lever.
Provide Stopper Il cover on all manual stations.

Smoke Detectors — Paths of egress, electrical rooms, mechanical rooms, MDF,
IDF, elevator lobby, storage rooms, top of stairs, elevator machine room, top of
elevator shaft, above each fire alarm panel and remote power supplies terminal
cabinets.

Duct type smoke detectors — all air handling units over 2,000 CFM in duct work or
return air paths.

Heat Detectors — Shops, kitchens, coffee bars, central plants, boiler room, garages,
truck bays and other non conditioned areas when detection is required..

Flow switches — Sprinkler riser.

Speakers - throughout the building.

Strobes — throughout the building.

Remote Power supplies: Locate in mechanical rooms, electrical rooms, MDF or
other areas approved by Owner.

Smoke Detectors with low frequency sounder bases inside and outside all sleeping
rooms. Do not locate over bed.

Monitor Fire Pump.

System Carbon Monoxide Detectors - Provide one in each sleeping room, kitchen,
and the first room of each mechanical system where gas furnaces are serving
spaces. Combination CO and smoke detector may be utilized in sleeping rooms.
Provide CO detection in locations where gas water heaters are provided. Locate
near the door; do not locate over the bed.

Electric supervision of the listed fire spinkler piping heat-tracing system shall
provide positive confirmation that the circuit is energized per NFPA 13.

2846 05-15



Dallas County Road & Bridge District 4 - New Construction - Phase 2

3.2 INSTALLATION
A. Wiring

1.

7.

8.

All wiring shall be in accordance with NFPA 72 and NFPA 70. All wiring sizes shall
conform to recommendations of the equipment manufacturer, and as indicated on
the engineered shop drawings.

All wire shall be plenum rated, U.L. Listed, limited energy (300 volt) FPLP or MPP
wire and shall be run open in return air ceiling plenums. The wire shall comply with
NFPA 262 for such applications, shall be of the low smoke producing fluorocarbon
type and shall comply with NEC Article 760 if so approved by the local authority
having jurisdiction. Provide conduit in all inaccessible locations, inside concealed
wall, all mechanical/electrical rooms, or other areas where wiring might be exposed
and subject to damage.

Support wire clear of knock out panels, access panels, and maintenance spaces
for equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
centers. Wire routing shall be parallel and perpendicular to building lines. The wire
and cable shall be secured with tie wraps or carrier wire. Sagging in excess of three
inches will not be allowed nor will bending of the supporting ring structure.

All wiring for SLC signaling circuits shall be of the twisted low capacitance type to
guard against outside RF and EMF interference and induced noise.

All wiring shall be run in a supervised fashion (i.e. no branch wiring or dog-legged
wiring) per NFPA requirements such that any wiring disarrangement will initiate the
appropriate trouble signals via the main control panel per NFPA.

Wiring splices shall be kept to a minimum with required splices to be made in
designated terminal boxes or at field device junction boxes. Transposing or color
code changes of wiring will not be permitted. End-of-line supervisory devices shall
be installed with the last device on the respective circuit. Devices shall be
appropriately marked designating it as the terminating device on the respective
circuit.

No A.C. wiring or any other wiring shall be run in the same conduit as fire alarm
wiring.

All insulation on conductors shall be RED with traces to identify circuits.

B. Open Wiring

1.

2.

3.

4.
5.

Systems utilizing open wiring techniques shall use low smoke plenum cable.
Support wire clear of knock out panels access panels and maintenance spaces for
equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
on centers. Wire routing shall be parallel and perpendicular to building lines. The
wire and cable shall be secured with tie wraps or carrier wire. Sagging in excess
of three inches will not be allowed nor will bending of the supporting ring structure.
Provide Caddy J-hooks supported independently from other system to support
cable at 4-foot on center or closer if required by manufacturer.

Provide a junction box to make up all joints and splices.

Provide cable supports in all vertical raceways in accordance with Article 300-19
of NFPA 70.

C. Conduit/Raceway

1.
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All wire shall be installed in an approved conduit/raceway system (except where
permitted by NEC and the local authority having jurisdiction). Maximum conduit
"fill" shall not exceed 40% per NEC.
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3.3

3.4

3.5

3.6
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2. Conduit and raceway system shall be installed as specified in division 26
specifications and per National Electrical Code.

3. Minimum conduit size shall be 3/4" EMT. Install conduit per engineered shop
drawings.

4. Allwiring in mechanical rooms, electrical rooms, drywall ceiling, inaccessible areas,
underground, plaster ceiling, inside concealed walls areas exposed to occupant
view, and other areas subject to physical damage shall be run in conduit.

5. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor
slabs and beams for the passage of wiring. Sleeves should be set in place a
sufficient time ahead of the concrete work so as not to delay the work. Sleeves
shall be rigid galvanized steel.

D. Minimum Wire Sizes Shall Be As Follows:

1. Signaling Line Circuit: 18 AWG

2. Notification Appliance Circuit: 14 AWG

3. Relay Control Circuits: 18 AWG

E. 120 VAC Power wiring

1. Contractor shall provide all required dedicated 20 amp, 120 VAC power circuits
for the fire alarm system including but not limited to the main fire alarm panel,
remote amplifier panels, and remote strobe light power supplies. Connect to
emergency power when available in the building.

F. Sprinkler Valves

1. Contractor shall connect all tamper switches and post indicator valves to the
supervisory circuit. Connect all water flow switches to the alarm circuit. Coordinate
exact locations of water vaults valves and flow switches with sprinkler contractor.

NOTIFICATION APPLIANCE CIRCUITS SYNCHRONIZATION
A. All visual and audible devices shall be synchronized per the current state adopted
version of NFPA 72. Provide all components required.

SMOKE AND COMBINATION FIRE SMOKE DAMPERS

A. Provide duct type smoke detectors in ductwork downstream of each smoke damper
and fire smoke damper. Locate within 5 feet on the damper. Provide a remote smoke
detector reset device. Provide access panel when not located above an accessible
ceiling. Interlock with HVAC unit serving the ductwork to shut down.

MISCELLANEOUS SYSTEMS
A. Monitor all fire suppression systems, carbon monoxide system panels and refrigerant
system control panels.

TEST AND REPORTS

A. A state licensed and factory trained technical representative of the manufacturer shall
supervise the final control panel connections and testing of the system. Upon
completion of the acceptance tests, the owner and/or his representatives shall be
instructed in the proper operation of the system. Instruction shall be 4 hours minimum.

B. The installing contractor shall functionally test each and every device in the entire
system for proper operation and response. In addition, each circuit in the system shall
be fully tested for wiring supervision. Any items found not properly installed or non-
functioning shall be replaced or repaired and re-tested.
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3.7

3.8

3.9
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C. The installing contractor shall provide a complete written report on the functional test
of the entire system. A copy of the test report shall be provided with maintenance
manuals. The test report shall be signed and dated by the licensed fire alarm
superintendent responsible for supervising the final system test and checkout.

D. The installing contractor's fire alarm superintendent shall test the entire system in the
presence of the local authorities having jurisdiction. The contractor shall be
responsible for making any changes, adjustments, or corrections as may be required
by the local authorities.

E. It is the intent of these specifications and of the architect/engineer that a continued
program of system maintenance be continued by the owner in compliance with NFPA
72, Chapter 7. It is mandatory that the installing contractor shall provide such services
and make available these services to the owner upon completion of the project.

WARRANTY

A. The fire alarm system, including labor and material, shall be free from defects in
workmanship and materials, under normal use and service, for a period of one year
from the date of acceptance or beneficial occupancy, whichever shall occur first. Any
equipment or workmanship shown to be defective shall be repaired, replaced or
adjusted during normal working hours at no cost to the owner.

B. The equipment manufacturer shall be represented by a local service organization and
the name of such shall be furnished to the Owner, Architect, and Engineer.

GRAPHIC FLOOR PLANS

A. Provide (2) 1/16" = 1'-0" floor plan on each floor showing all devices and zoning. Zoning
shall correspond to the zone on the fire alarm control panel and remote annunciator.
The floor plans shall be framed with a glass cover and located by the fire alarm control
panel and by each remote annunciator. Provide a sample for approval.

SPARE PARTS AND ATTIC STOCK

A. Provide 5% spare field devices including labor to install them. Devices not used shall
be given to the Owner at time of job completion.

B. The fire alarm contractor shall include in his bid the cost to provide and install the
additional spare parts and attic stock and associated cabling as indicated on the
schedule on the contract drawings. All devices on this schedule not used during
construction shall be turned over to the owner at the time of job completion

END OF SECTION
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SECTION 28 46 09
FIRE ALARM SYSTEM WITH VOICE EVACUATION

PART 1 - GENERAL

1.1

1.2

SCOPE

A

B.

D.

E.

The contractor shall provide a complete distributed microprocessor based 24VDC,
electrically supervised, MULTIPLEX, integrated fire alarm with voice evacuation
system as specified and required by applicable codes. The system shall include, but
not be limited to, all control equipment, remote transponders, printer, power supplies,
signal initiating and signaling devices, conduit, wire, fittings, and all other accessories
required to provide a complete and operable system.

Note: Select below when reusing an Existing System (e.g. addition/renovation
projects)

The contractor shall reuse the existing distributed microprocessor based 24VDC,
electrically supervised, MULTIPLEX, integrated fire alarm system as specified and
required by applicable codes. The system shall include, but not be limited to, all control
equipment, remote transponders, power supplies, signal initiating and signaling
devices, conduit wire, fittings, and all other accessories required to provide a complete
and operable system. Provide new devices, hardware and software to add new
devices.

. All equipment, materials, accessories, devices, etc. covered by the specifications shall

be new and unused and shall be U.L. listed for their intended use.

The system shall operate as a non-coded, continuous sounding system which will
sound alarm devices until manually silenced, as herein specified.

The system shall be wired as a Class B supervised system for all circuits.

REFERENCE STANDARDS

TOMMOOm>

TOoZ ZrXET

nwxO

ADA Standards - 2010 ADA Standards for Accessible Design.

ICC (IBC) - International Building Code.

NFPA 13 - Standard for the Installation of Sprinkler Systems.

NFPA 70 - National Electrical Code.

NFPA 72 - National Fire Alarm and Signaling Code.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
NFPA 101 - Life Safety Code.

NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables
for Use in Air-Handling Spaces.

UL 38 - Standard for Manual Signaling Boxes for Fire Alarm Systems.

UL 228 - Safety Door Closers-Holders, with or without Integral Smoke Detectors.

UL 268 - Standard for Smoke Detectors for Fire Alarm Systems.

UL 268A - Standard for Smoke Detectors for Duct Application.

UL 464 - Standard for Audible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 521 - Standard for Heat Detectors for Fire Protective Signaling Systems.

UL 864 - Control Units and Accessories for Fire Alarm Systems.

UL 1638 - Standard for Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories.

UL 1971 - Standard for Signaling Devices for the Hearing Impaired.

UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms.

UL 2075 - Standard for Gas and Vapor Detectors and Sensors.
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1.3 INSTALLING CONTRACTOR’S RESPONSIBILITY
A. The installing fire alarm contractor is responsible for the design of a code compliant
system, which meets the intent of all State and Local Authority Having Jurisdiction
Codes and their adopted amendments along all permitting of such plans and
associated permit fees. Reference and coordinate with all contract specifications and
plans.

1.4  ACCEPTABLE MANUFACTURERS
A. Provide one of the following manufacturers:

1.
2.
3.

Notifier Fire Systems Inspire Series
Siemens Cerberus Pro Modular
Edwards System Technology (EST 4)

B. Alternate Manufacturers

1.

Equipment from other manufacturer's or supplier's may be considered as an equal
to that specified provided that completely marked and identified catalog sheets of
all proposed equipment is provided to the architect/engineer for review ten (10)
days prior to the date of bid for evaluation. In addition, a list of the contractor's
qualifications and any exceptions to the specifications must be provided for review.
Approval for any such substitution of equipment must be obtained in writing from
the architect/engineer for five (5) days prior to bid.

1.5 QUALITY ASSURANCE
A. Contractor Qualifications:

1.

The equipment supplier shall be an authorized and designated representative of
the Fire Alarm Manufacturer to sell, install, and service the proposed
manufacturer's equipment.

The equipment supplier and installing contractor shall be licensed by the State Fire
Marshal or other applicable authority having jurisdiction to sell, install, and service
fire alarm systems as required by State Insurance Code.

The installing contractor and/or equipment supplier shall have on his staff a
minimum of three (3) installation superintendents who are licensed by the State
Fire Marshall's office for such purpose and under whose supervision installation,
final connections, and check out will take place as required by the State Insurance
Code.

The installing contractor or equipment supplier shall have on staff a minimum of
one (1) certified NICET Level lll state licensed fire alarm planner under whose
supervision system design shall take place.

The installing contractor shall provide 24 hour, 365 days per year emergency
service with qualified and state licensed service technicians.

The installing contractor shall have been actively engaged in the business of selling,
installing, and servicing fire alarm systems for at least ten (10) years.

1.6 SUBMITTALS
A. The installing contractor and/or equipment manufacturer shall provide complete and
detailed shop drawings and include:

1.
2.

3.

Control panel configuration including wiring and interconnection schematics.
Complete point to point wiring diagram showing terminal connections to all system
devices.

Riser wiring diagram and associated zoning/addressing configurations with
associated conduit sizes.
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4. Complete floor plan drawings locating all devices associated with the fire alarm
system. Floor plan drawings shall include conduit and wiring routing complete with
conduit sizing and number of conductors by type. Floor plans shall be in PDF
format.

5. Factory data sheets on each piece of equipment to be used and so marked as to
model, dimensions, size, voltage, and configuration.

6. Detailed system description in this specification format describing system functions

and operation. All specification variations and deviations shall be clearly noted and

marked.

Complete Bill of Material for reference.

Programming matrix defining all input/output functions and zoning.

Power supply and battery calculations.

0. A written certification from the manufacturer stating that the distributor is authorized

to sell, service and install the proposed fire alarm system.

B. Submittal shall include documentation confirming all qualifications have been met.
Submittals without qualification documentation shall be returned "Revise and
Resubmit".

C. All submittal data will be in bound form with contractor's name, supplier's name, project
name, and state fire alarm license number adequately identified.

= ©oN

1.7 COORDINATION

A. It shall be the responsibility of the installing contractor to coordinate all requirements
surrounding installation of the fire alarm system with all trades including, but, not
exclusive of: elevator, electrical contractor, sprinkler contractor, and HVAC/controls
contractor and intercom system. Adequate coordination shall be provided to insure
proper installation and interface to all peripheral items required to interact with the fire
alarm and communication system to provide a complete and functional life safety
system.

PART 2 - PRODUCTS

21 SYSTEM FUNCTIONAL OPERATION
A. ALARM DETECTION
1. When a fire alarm condition is detected via the main fire control panel by any of the
system alarm initiating devices, the following functions shall occur:

a. The system common alarm LED on the CPU Module shall flash The internal
audible trouble device shall sound Acknowledging the alarm condition shall
silence the audible trouble device and revert the flashing common alarm LED's
to a steady state

b. A multi-character back-lit LCD Display shall indicate all applicable information
associated with the alarm condition including: zone, device type, device
location, and time of alarm Location and zoning messages shall be custom field
programmed to respective premises

c. Any remote annunciator LCD display associated with the alarm zone shall be
activated as herein specified

d. All automatic events programmed to the alarm point shall be executed
and the associated indicating devices and/or outputs activated
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e. Alarm tones shall sound throughout the facility. Upon expiration of the alert
tone, a digitized predetermined voice evacuation message shall be
automatically transmitted throughout the facility The system shall have the
capability to generate multiple distinct digital messages as determined by event
initiated programs

Activate all visual alarm notification devices throughout the facility

Recall elevators to ground floor as specified herein, or to the alternate floor if
the alarm condition originates on the ground floor

h. Unlock all electrically locked doors

i. De-activate HVAC systems over 2,000 cfm

j- Release all smoke doors, fire doors, fire coiling doors, fire smoke dampers and
fire shutters.

k. Activate the smoke control system for the atrium

B. System Trouble Detection

1. When a trouble condition is detected by the CPU, one of the system initiating, alarm
or SLC circuits, the following functions shall immediately occur:

a. The system trouble LED on the CPU module shall flash and the internal audible
trouble device shall sound. Acknowledgment of the trouble condition shall
silence the audible trouble device and cause all trouble LED's to illuminate
steady.

b. The multi-character alphanumeric LCD annunciator shall display all applicable
information via the alphanumeric display associated with the respective trouble
condition and its location.

c. The system common trouble indicator on associated remote annunciators shall
be illuminated as specified herein.

C. Auxiliary Control

1. All designated "non-silenceable" auxiliary control functions shall remain in operation
(even upon silencing of audible alarms) until such time as the control panel is
cleared and reset manually (i.e. fan control outputs, central station interface,
elevator recall interface, etc.).

2. Activation of duct smoke detectors associated fans shall shutdown their respective
units immediately in addition to identifying the condition as herein specified. Duct
detectors shall be programmed as a supervisory condition per NFPA 72.

D. System Supervisory Detection

1. When a supervisory condition is detected by the fire alarm control panel, the
following functions shall occur:

a. The fire alarm control panel supervisory indicator shall flash and the internal
audible device shall sound  Acknowledgment of the supervisory condition
shall silence the audible device and cause the supervisory indicator to
illuminate steady

b. The multi-character liquid crystal display shall display all applicable information
associated with the respective supervisory condition.

c. Display the system status change on the remote annunciators

E. Remote Off-site Monitoring

1. The remote off-site monitoring system shall transmit point specific alarm, trouble
and supervisory signals to an Approved Central Supervising Station (Central
Station connection, phone lines or cellular connectivity service provided by
Owner).

F. Fire Drill Control

«Q ™
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2.2

2.3

1. Provide a fire drill switch located on the Fire Alarm Control Panel. When activated,
this switch will activate all horns and visual devices (strobes) for a fire drill. It shall
not release fire shutter, shut down air handling equipment or recall elevators. If a
fire alarm condition is detected, the system shall operate as defined in part A -
"Alarm Detection" of this section.

ZONING

A

The system shall have the inherent capability to employ "Intelligent" smoke detectors
and addressable interface devices capable of being recognized and annunciated at
the main control panel on an individual basis. All zoning/device location information
shall be totally field programmable to exact job requirements as approved by the
architect/engineer.

The system shall utilize remote amplifier cabinets for distributed voice communications
(if needed), notification appliance circuits, and auxiliary control output circuits. Remote
transponder panels shall communicate with the main CPU via the SLC data loop and
be capable of being intermixed on the same loop as intelligent smoke detection and
control modules.

FIRE ALARM CONTROL PANEL

A

E.

The fire alarm control panel shall be provided with adequate number of SLC points to

the building plus 50% spare. The control panel shall be modular in design utilizing

DISTRIBUTED solid state MICROPROCESSORS and be capable of future

expansion. The microprocessor based CPU shall be completely FIELD

PROGRAMMABLE. CPU module shall provide for programmable non-volatile RAM

memory utilizing integral lithium based memory IC chips. All circuitry shall be U.L.

listed for power-limited application. System shall be capable of being networked for

future expansion.

Portable Buildings

1. Provide a minimum of (50) fifty initiating points for future portable buildings. Provide
(2) dedicated NAC circuits pulled to the exit point above the ceiling. Refer to floor
plan for location.

Central Processing Unit Module (CPU)

1. The CPU shall contain and execute all custom time control functions or control-by-
event programs for specified events including 'Holiday' exceptions. Time control
events/programs shall be automatically overridden by priority fire alarm events. All
programs shall be held in non-volatile programmable memory and shall not be lost
even if both system primary and secondary power failure occurs.

2. System CPU shall also provide for non-alarm points for non-fire, low priority building
functions. The CPU shall provide capability of multi-stage signaling, tornado
warning, emergency radio communication enhancement system, positive alarm
sequencing as well as remote control system operation.

Display Interface Board (DIA)

1. The DIA shall provide a multi-character back-lit, super-twist Liquid Crystal Display
(LCD). It shall provide Light-Emitting Diodes (LED's) for AC POWER; SYSTEM
ALARM; SYSTEM TROUBLE; DISPLAY TROUBLE; and DISABLE.

2. The DIA shall provide a 25-key membrane keypad with control capability to
command all system functions, status readouts, manual control action, and entry
of any alphabetic or numeric information. The keypad shall include means to enter
multiple five digit passwords to prevent unauthorized manual control or
programming.

Control Switches
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Acknowledge/step Switch

Signal Silence Switch

System Reset Switch

System Test Switch

. Lamp Test

ystem Outputs

The system shall provide the following outputs:

a. One port for lap top and/or modem

b. One port for supervised remote LCD annunciators (RS-485)
G. Loop Interface (SLC)

1. The CPU shall communicate and provide power to all devices on its loop over a
single pair of wires. The CPU shall receive digita/ANALOG information from all
"intelligent” detectors and shall process this information to determine normal,
alarm, trouble, and sensitivity conditions. The analog information may be used for
automatic test and determination of maintenance requirements, and be U.L. listed
for such use. The CPU module shall individually monitor all "intelligent" detectors
for sensitivity variation initiating a trouble condition should detector sensitivity "drift"
become excessive. The system control unit shall have the capability to remotely
read each detector's sensitivity in % obscuration, and if need be, electronically
adjust the detector sensitivity as required for existing conditions within U.L.
recommended limits. In addition, the system shall incorporate a "day/night"
sensitivity feature. The system shall provide capability to program each individual
detector for multiple 'pre-alarm' conditions. Each 'pre-alarm' level shall be field
programmable as a function of the programmed alarm level. The system shall
allow designated control-by-event actions to occur as may be required prior to any
sensor reaching the designated alarm point.

H. Non-Lock Walk Test

1. The system shall include a special non-lock "walk test" mode. The walk test mode
shall incorporate a time-out feature to return system to normal. Test results shall
be capable of being generated and displayed on the LCD annunciator.

I.  Automatic Detector Test

1. The system shall include a special automatic detector test feature which permits
reading and adjustment of the sensitivity of all intelligent detectors from the main
control panel. In addition, the automatic test feature shall also permit the functional
testing of any "intelligent" detector or addressable interface device individually from
the main control panel. An automatic detector test shall occur automatically
fourteen times each twenty-four hour period or be initiated manually from the FACP
as desired. Automatic detector test sequencing shall be terminated upon receipt of
a true alarm condition.

J. Special System Reports

1. The system shall have the ability to generate and print, upon command, system
and point status reports. Selection of 'system' read status provides the operator
with global system programming information. Selection of 'point' read status
provides the operator with selected individual point programming data. The system
shall also provide the capability to print out a detailed 'history' report from system
history file upon command.

K. Field Programming

Lok~
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The system shall be 100% field programmable without the need for external
computers or PROM programmers, and shall NOT require replacement of memory
IC's. Systems  requiring factory  programming/re-programming OR
REPLACEMENT OF MEMORY I.C. CHIPS shall not be acceptable. All programs
shall be stored in non-volatile RAM memory. Programming shall be accomplished
only after entering an appropriate and pre-selected five digit password security
code. System programming mode shall not require the system to be taken off-line
nor prohibit the system from performing its normal operations and routines. The
system shall be capable of revising/changing programmed functions or system
expansion at anytime subsequent to initialization as described herein without
factory modifications or factory programming. Field programming via the use of
external computers may be considered provided programming can be
accomplished on-site and the owner permanently furnished with required
programming apparatus and software as part of this contract.

L. Event History

1.

The main fire alarm panel shall have the resident ability to store a minimum of 600
system events in chronological order of occurrence. Event history shall include all
system alarms, troubles, operator actions, unverified alarms, circuit/point
alterations, and component failures. Events shall be time and date stamped.
Events shall be stored in non-volatile buffer memory. Access to history buffer shall
be secured via five digit password security code.

M. Power Supply

1.

The power supply shall provide all control panel and peripheral power needs with
filtered power as well as regulated 24VDC power for external audio-visual devices.
The audio-visual power may be increased as needed by adding additional
modular expansion power supplies. All power supplies shall be designed to meet
U.L. and NFPA requirements for POWER-LIMITED operation on all external
signaling lines, including initiating circuits and indicating circuits.

Input power shall be 120VAC 60Hz. The power supply shall provide internal
supervised batteries and automatic charger. The power supply shall provide both
positive and negative ground fault supervision, battery/charger fail condition, A.C.
power fail indicators. The power supply shall also provide supervision of modular
expansion power supplies as may be required.

Batteries shall have 24 hours of standby capacity and 15 minutes of alarm capacity.
Battery charger shall recharge batteries from full discharge to full charge over a
24-hour period. Switching from normal power to battery power and back shall
occur automatically.

24 VOICE COMMUNICATIONS
A. The voice communications panel shall be modular in design utilizing solid state
MICROPROCESSOR circuitry. The voice evacuation system shall integrate with the
main fire alarm control panel. Side car voice evacuation systems are not acceptable.
B. Communications Controls: The communications control panel shall incorporate the
following controls and indicators:

Nookhowhd=

All call

General alarm

Audio trouble LED

AUDIO LEVEL LED

Manual tone/MESSAGE select switches with LED indicators
Communications zone select switches and select indicators
Communications monitor speaker with volume control
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8. Dynamic paging microphone
C. Paging

1. The microprocessor based one way paging system shall be provided with a
means to selectively activate voice, tones or digitized messages to any or all
zones in the system via electronic membrane touch-pad controls. In addition,
visual indication by zone will be provided.

2. Each audio/speaker circuit will be totally supervised for opens, shorts or grounds
with direct shorts prohibiting selection of the respective zone. All audio circuits
shall be POWER LIMITED. Each speaker zone shall be provided with an amber
trouble LED for circuit trouble conditions and an active/on LED indicator.

3. Alarm/Paging zones shall be provided as required.

D. Alarm Electronics
1. The voice communications center shall be a microprocessor based, supervised,
multi-function, audio generator. The communications generator shall contain:
a. Independent Voice communications CPU b Non-volatile RAM memory
b. One custom digitized message circuits
c. Up to four selectable tone generator/oscillators
d. Each sub-circuit of the communications center shall be fully supervised and
failure of any tone oscillator or digital message generator shall revert the
system to the default standby generator
The system shall be provided with a custom field programmable digitized message.
The system shall provide adequate audio amplification. The system shall be
capable of amplifier capacity and expansion as required. Each amplifier shall be
continuously monitored electronically for proper output level. Each unit shall be
equipped with diagnostic indicators. Each amplifier shall provide a minimum of 50
watts of 25 VRMS of power. Each unit shall be equipped with its own individual
power/pilot LED, audio input trouble LED, battery input trouble LED, and amplifier
trouble/fail LED. Provide amplification for 1/2 watt per speaker plus 25% spare
capacity. Electrical Contractor shall provide and install a 120 VAC dedicated circuit
to each remote amplifier cabinet (if needed).

wn

25 FIELD DEVICES
A. Multi Criteria Smoke Heat and Infrared Detector:

1. Provide intelligent multi criteria detector. The intelligent multi criteria detector shall
be an addressable device that is designed to monitor a minimum of photoelectric
and thermal technologies in a single sensing device. The design shall include the
ability to adapt to its environment by utilizing a built-in microprocessor to determine
its environment and choose the appropriate sensing settings. The detector design
shall allow a wide sensitivity window, no less than 1 to 4% per foot obscuration.
This detector shall utilize advanced electronics that react to slow smoldering fires
and thermal properties all within a single sensing device.

2. The microprocessor design shall be capable of selecting the appropriate sensitivity
levels based on the environment type it is in (office, manufacturing, kitchen etc.)
and then have the ability to automatically change the setting as the environment
changes (as walls are moved or as the occupancy changes).

3. The intelligent multi criteria detection device shall include the ability to combine the
signal of the thermal sensor with the signal of the photoelectric signal in an effort
to react hastily in the event of a fire situation. It shall also include the inherent
ability to distinguish between a fire condition and a false alarm condition by
examining the characteristics of the thermal and smoke sensing chambers and
comparing them to a database of actual fire and deceptive phenomena.
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4. The detector shall be semi-flush ceiling mounted and be provided with modular

detector head with twist-lock base.

B. Air Sampling Smoke Detector (for atriums or other high volume areas)

1.

Provide VESDA air sampling addressable smoke detection system to provide
proper coverage in areas where ceiling heights exceed 18 feet. Fire alarm
contractor shall include pipe layout as well as pipe calculations in the fire alarm
system shop drawings.

The air sampling smoke detection system shall integrate into the fire alarm system
as an addressable device residing on the signaling line circuit. Each VESDA
detector shall be interfaced to the fire alarm system via four separate points (one
trouble and three distinct alarm points). Each VESDA detector shall be provided
with its own battery backup system as required by NFPA 72. VESDA smoke
detector shall be located in a non-public area such as a mechanical, telephone,
IDF, or storage room in the vicinity of the atrium. All VESDA air sampling shall be
supported every five feet.

C. Linear Beam Detector

1.

Provide a Linear Beam Detector using a single unit containing the transmitter and
receiver in the same enclosure. This detector can operate over a range from 171t
to 280ft (5m to 85m). The detector shall have three sensitivity settings, shall have
high immunity to extraneous light, and have automatic and comprehensive test.
Unit shall be monitored and interconnected to the main fire alarm control panel.

D. Intelligent Duct Detector

1.

Provide duct mounted "intelligent" photoelectric smoke detectors. Detectors shall
operate on the same principles and exhibit the same basic characteristics as area
type "intelligent" photoelectric smoke sensors. The unit shall be capable of
interchanging/accepting either photo-electronic or ionization type sensors. The
detector shall operate in air velocities of 300 FPM to 4,000 FPM. Each detector
shall interface directly to the system SLC loop without the requirement of interface
zone modules.

The unit shall consist of a clear molded plastic enclosure with integral conduit
knockouts. The unit shall be provided with clear faceplate cover to provide visual
viewing of detector/sensor for monitoring sensor operation and chamber condition.
The duct housing shall be provided with gasket seals to insure proper seating of
the housing to the associated ductwork. Each unit's sampling tubes shall extend
the width of the duct and be provided with porosity filters to reduce sensor/chamber
contamination. Detectors shall be installed per NFPA 90A and be listed with the
fire alarm control panel. A remote LED shall be located on the corridor ceiling
adjacent to the respective detector where detectors are not plainly visible or
concealed from view.

E. Intelligent Thermal Detectors

1.

Provide analog, fixed temperature, thermal detectors. The detectors shall use dual
electronic thermostats to measure temperature levels in the chamber and shall, on
command from the control panel, send data to the panel representing the analog
temperature level.

The detectors shall provide dual alarm and power/status LED's. Status LED's shall
flash under normal conditions, indicating that the detector is operational and in
regular communication with the control panel. Both LED's may be placed into
steady illumination by the control panel, indicating that an alarm condition has been
detected. An output connection shall also be provided in the base to connect an
external remote alarm LED.
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3. The detector shall be semi-flush ceiling mounted and be provided with modular
detector head with twist-lock base.

F. Conventional Weatherproof Thermal Detector

1. Provide when heat detection devices are located in harsh and/or moist
environments, such as showers and similar areas, which are subject to high
humidity, the following device shall be provided. Weatherproof Heat Detector
135°F Rate Compensated shall be provided. The detector shall mount in a
weatherproof 4" electrical box with 1/2" NPT threaded hub. This detector shall be
connected to an addressable monitor module.

G. Addressable Manual Stations

1. Provide Manual stations.

a. The manual stations shall contain the intelligence for reporting address, identity,
alarm and trouble to the fire alarm control panel

b. The manual pull station shall be constructed of durable molded polycarbonate
material and shall be RED in color with raised white lettering Stations shall be
of the dual action type

c. All manual pull stations shall be provided with an STI-1100 series clear plastic
cover with integral horn.

H. Monitor Module

1. Provide addressable monitor modules shall be provided where required to interface
to contact alarm devices. The monitor module shall be used to connect a
supervised zone of conventional initiating devices to an intelligent SLC loop.

I.  Control Module

1. Provide control/relay modules where required to provide audible alarm interface
and/or relay control interface. The control module shall be used to connect a
supervised zone of conventional indicating devices to an intelligent loop. The zone
may be wired class A or class B - field selected. The control module may be
optionally wired as dry contact (form C) relay.

2. The control module shall provide address-setting means using rotary decimal
switches. No binary coding shall be required. A status LED shall be provided which
shall flash under normal conditions, indicating that the control module is
operational and in regular communication with the control panel. The LED shall
illuminate steady when the device is actuated via the fire alarm control panel.

J. Remote LCD Alpha-Numeric Annunciators with Remote Microphone and Switches

1. Provide a multi-character remote LCD alpha-numeric annunciator or approved
equal to annunciate all system events and duplicate the displayed status at the
main FACP. The annunciator shall be a backlit eighty-character LCD display and
operate via the system RS485 or RS232 serial output terminal from the main
FACP. The LCD display shall automatically illuminate upon receipt of an alarm or
trouble condition. The illumination source shall extinguish during normal/standby
mode to conserve power. The unit shall operate from FACP 24VDC power and
function during system power failure while the system resides on standby batteries.

The remote LCD annunciator shall include:
Integral time-date clock
Time-date select switch
Time-date/contrast adjust
Display/step switch
System reset
System silence
System acknowledge
Integral trouble buzzer

SQ 000 T
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K.

0.

i. Point enable/disable capability
j-  Full QWERTY keypad for system programming

2. Annunciator shall upon command display the first system alarm, last alarm, and
system alarm count. The unit shall be equipped with an integral lamp test feature.
The unit shall be semi flush mounted where shown.

3. Provide enclosure with a remote microphone with selector switches.

Speakers

1. Speakers shall be UL 1480 listed, meet all specifications of the Life Safety Code
and be capable of reproducing both tone alerts and voice communication
instructions. Speakers shall have built in matching transformer, field selectable
multiple power taps and circuitry for speaker/line supervision. Speakers shall be
provided with screw terminal connection points.

2. Speakers shall be 4" square or round with textured white decorative grill. Speakers
shall be tapped to produce a minimum sound-pressure level of 87 dBA at 10 feet.
Speakers shall be ceiling mounted.

Speakers with Integral Visual Signal

1. Speakers shall be UL 1480 listed, meet all specifications of the Life Safety Code
and be capable of reproducing both tone alerts and voice communication
instructions. Speakers/strobe units shall be System Sensor L Series of equal by
Wheelock. Speakers shall have built in matching transformer, field selectable
multiple power taps and circuitry for speaker/line supervision. Speakers shall be
provided with screw terminal connection points. Speaker/Strobes shall be white.
Each speaker/strobe shall be equipped with an integral high intensity visual alarms
shall be Xenon strobe type producing a minimum of 15 candela on a 24 VDC
limited energy supervised circuit. Each strobe light shall be capable of providing
multi candela output. Alarm devices shall be designated to be ceiling mounted.
Signals shall operate in unison with audible alarm appliances. High intensity visual
signals shall be of solid state low current design and listed to UL 1971. All strobe
lights shall be synchronized.

High Intensity Visual Signals

1. Provide high intensity visual strobe lights as required by the Americans with
Disabilities Act (ADA Standards Public Law 101-336), local codes and NFPA 72,
Chapter 6. Strobe lights shall be white.

2. High intensity visual alarms shall be Xenon strobe type producing a minimum of
15 candela on a 24 VDC limited energy supervised circuit. Each strobe light shall
be capable of providing multi candela output. Alarm devices shall be ceiling
mounted. Signals shall operate in unison with audible alarm appliances. High
intensity visual signals shall be of solid state low current design and listed to UL
1971. All strobe lights shall be synchronized.

. Exterior Audio Visual Devices

1. All audio visual devices located outside or labeled weatherproof shall be
weatherproof.

2. All devices shall be provided with a weather proof type back box.

Sprinkler Waterflow Switch

1. Sprinkler waterflow switches shall be installed where indicated on the drawings.
Each unit shall contain one set of SPDT alarm contacts. Waterflow switches shall
be provided and installed by the fire protection contractor and connected by the fire
alarm contractor.

Sprinkler Valve Supervisory Switch
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1. Sprinkler valve supervisory switches shall be installed on each valve. Each unit
shall contain on set of SPDT contacts. Sprinkler valve supervisory switches shall
be provided, installed, and adjusted by the fire protection contractor, and
connected by the fire alarm contractor.

Auxiliary Air Handling Unit (AHU) Relays

1. Provide relays for HYAC and AHU control and interface. Relays shall be heavy
duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided
with NEMA | dust cover assembly and be provided with SPDT contacts as well as
activated LED indicator. All interface relays shall be connected to a supervised
notification appliance circuit.

HVLS Fan Relays

1. Provide relays for high-volume low-speed (HVLS) fans to shut down immediately
upon receiving a sprinkler waterflow signal per NFPA 72. Relays shall be heavy
duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided with
NEMA | dust cover assembly and be provided with SPDT contacts as well as
activated LED indicator. All interface relays shall be connected to a supervised
notification appliance circuit.

Field Charging Power Supplies

1. Provide power supplies with battery backup as required. Electrical Contractor shall
provide and install a 120 VAC dedicated circuit to each power supply.

Digital Alarm Transmitter Communicator

1. Provide a four-channel digital communicator to transmit alarm, trouble, supervisory
and an undefined alarm signals to an approved Central Station. (Telephone lines,
Service and Connection by owner). Location to be coordinate with Owner.

. Protective Covers

1. Provide protective covers on all wall mounted fire alarm devices located in student
restrooms, corridors and in the cafeteria. These protective covers shall be
manufactured by Safety Technology International, Inc. (STI). These covers shall
be provided on all devices including but not limited to smoke detectors, heat
detectors, audible and visual devices, pull stations, etc. The mounting of a device
shall be reinforced to enable the protective covers to protect the fire alarm devices.

PART 3 - EXECUTION

3.1

DESIGN CRITERIA

>

mo oW

n

The contractor shall provide drawings for Owner, Engineer and Fire Marshall's

approval.

Drawings shall be prepared by a state licensed alarm planning superintendent.

Drawings shall comply with all local, state and federal code. These include but are not

limited to NEC, UL, NFPA, etc.

Locate the fire alarm control panel in the MDF unless otherwise directed by Owner.

Locate a remote annunciator with remote microphone in the main office unless

otherwise directed by Owner.

Provide additional items required above minimum codes include the following:

1. Manual pull stations shall be located not more than 5 feet from the entrance to each
exit. Additional manual stations shall be located so that the travel distance to the
nearest manual station does not exceed 200 feet. Provide Stopper Il covers on all
manual pull stations

2. Manual pull station heights shall be a minimum of 42" and a maximum of 48"
measured vertically, from the finished floor level to the activating handle or lever.
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3. Smoke Detectors - Paths of egress, electrical rooms, mechanical rooms, MDF, IDF,
elevator lobby, storage rooms, top of stairs, elevator machine room, top of elevator
shaft, above each fire alarm panel and remote power supplies terminal cabinets.
Smoke detectors shall also be provided in each room/area that can be occupied
by kindergarten and pre-kindergarten children, which shall include cafeteria,
gymnasiums, daycares, libraries, classrooms and similar areas. Provide a VESDA
air sampling smoke detection system in paths of egress where ceiling heights
exceed 18 feet.

4. Duct type smoke detectors — all air handling units over 2,000 CFM in duct work or
return air paths.

5. Heat Detectors - Shops, kitchens, coffee bars, central plants, boiler room, garages,
truck bays and other non conditioned areas when detection is required.

6. Flow switches - Sprinkler riser.

7. Speakers - throughout the building.

8. Strobes - throughout the building.

9. Remote Power supplies: Locate in mechanical rooms, electrical rooms, MDF or
other areas approved by Owner.

10. Smoke Detectors with low frequency sounder bases inside and outside all sleeping
rooms. Do not locate over bed.

11. Monitor Fire Pump.

12. System Carbon Monoxide Detectors - Provide one in each sleeping room, kitchen,
and the first room of each mechanical system where gas furnaces are serving
spaces. Combination CO and smoke detector may be utilized in sleeping rooms.
Provide CO detection in locations where gas water heaters are provided. Locate
near the door; do not locate over the bed.

13. Electric supervision of the listed fire spinkler piping heat-tracing system shall
provide positive confirmation that the circuit is energized per NFPA 13.

3.2 INSTALLATION
A. Wiring:

1. All wiring shall be in accordance with NFPA 72 and NFPA 70. All wiring sizes shall
conform to recommendations of the equipment manufacturer, and as indicated on
the engineered shop drawings.

2. All wire shall be plenum rated, U.L. Listed, limited energy (300 volt) FPLP or MPP
wire and shall be run open in return air ceiling plenums. The wire shall comply with
NFPA 262 for such applications, shall be of the low smoke producing fluorocarbon
type and shall comply with NEC Article 760 if so approved by the local authority
having jurisdiction. Provide conduit in all inaccessible locations, inside concealed
wall, all mechanical/electrical rooms, or other areas where wiring might be exposed
and subject to damage.

3. Support wire clear of knock out panels, access panels, and maintenance spaces
for equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
centers. Wire routing shall be parallel and perpendicular to building lines. The wire
and cable shall be secured with tie wraps or carrier wire. Sagging in excess of three
inches will not be allowed nor will bending of the supporting ring structure.

4. All wiring for SLC signaling circuits shall be of the twisted low capacitance type to
guard against outside RF and EMF interference and induced noise.
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5. All wiring shall be run in a supervised fashion (i.e. no branch wiring or dog-legged
wiring) per NFPA requirements such that any wiring disarrangement will initiate the
appropriate trouble signals via the main control panel per NFPA.

6. Wiring splices shall be kept to a minimum with required splices to be made in
designated terminal boxes or at field device junction boxes. Transposing or color
code changes of wiring will not be permitted. End-of-line supervisory devices shall
be installed with the last device on the respective circuit. Devices shall be
appropriately marked designating it as the terminating device on the respective
circuit.

7. No A.C. wiring or any other wiring shall be run in the same conduit as fire alarm
wiring.

8. Allinsulation on conductors shall be RED with traces to identify circuits.

B. Open Wiring

1. Systems utilizing open wiring techniques shall use low smoke plenum cable.

2. Support wire clear of knock out panels access panels and maintenance spaces for
equipment. Wire and cable shall be run using wire management techniques
supporting cable as close as possible to within one foot of the floor or roof rafters.
Wire supports shall be directly fastened to the structure on a maximum of five foot
on centers. Wire routing shall be parallel and perpendicular to building lines. The
wire and cable shall be secured with tie wraps or carrier wire. Sagging in excess
of three inches will not be allowed nor will bending of the supporting ring structure.

3. Provide Caddy J-hooks supported independently from other system to support
cable at 4-foot on center or closer if required by manufacturer.

4. Provide a junction box to make up all joints and splices.

5. Provide cable supports in all vertical raceways in accordance with Article 300-19
of NFPA 70.

C. Conduit/Raceway

1. All wire shall be installed in an approved conduit/raceway system (except where
permitted by NEC and the local authority having jurisdiction). Maximum conduit
"fill" shall not exceed 40% per NEC.

2. Conduit and raceway system shall be installed as specified in division 26
specifications and per National Electrical Code.

3. Minimum conduit size shall be 3/4" EMT. Install conduit per engineered shop
drawings.

4. Allwiring in mechanical rooms, electrical rooms, drywall ceiling, inaccessible areas,
underground, plaster ceiling, inside concealed walls areas exposed to occupant
view, and other areas subject to physical damage shall be run in conduit.

5. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor
slabs and beams for the passage of wiring. Sleeves should be set in place a
sufficient time ahead of the concrete work so as not to delay the work. Sleeves
shall be rigid galvanized steel.

D. Minimum Wire Sizes Shall Be As Follows:

1. Signaling Line Circuit: 18 AWG

2. Notification Appliance Circuit: 14 AWG

3. Relay Control Circuits: 18 AWG

E. 120 VAC Power wiring

1. Contractor shall provide all required dedicated 20 amp, 120 VAC power circuits
for the fire alarm system including but not limited to the main fire alarm panel,
remote amplifier panels, and remote strobe light power supplies. Connect to
emergency power when available in the building.

F. Minimum Wire Sizes Shall Be As Follows:
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3.3

3.4

3.5

3.6

3.7

1. Signaling Line Circuit: 18 AWG
2. Notification Appliance Circuit: 14 AWG
3. Relay Control Circuits: 18 AWG
G. Sprinkler Valves
1. Contractor shall connect all tamper switches and post indicator valves to the
supervisory circuit. Connect all water flow switches to the alarm circuit. Coordinate
exact locations of water vaults valves and flow switches with sprinkler contractor.

NOTIFICATION APPLIANCE CIRCUITS SYNCHRONIZATION
A. All visual and audible devices shall be synchronized per the current state adopted
version of NFPA 72. Provide all components required.

SMOKE AND COMBINATION FIRE SMOKE DAMPERS

A. Provide duct type smoke detectors in ductwork downstream of each smoke damper
and fire smoke damper. Locate within 5 feet on the damper. Provide a remote smoke
detector reset device. Provide access panel when not located above an accessible
ceiling. Interlock with HVAC unit serving the ductwork to shut down.

MISCELLANEOUS SYSTEMS
A. Monitor all fire suppression systems, carbon monoxide system panels and refrigerant
system control panels.

TEST AND REPORTS

A. A state licensed and factory trained technical representative of the manufacturer shall
supervise the final control panel connections and testing of the system. Upon
completion of the acceptance tests, the owner and/or his representatives shall be
instructed in the proper operation of the system. Instruction shall be 4 hours minimum.

B. The installing contractor shall functionally test each and every device in the entire
system for proper operation and response. In addition, each circuit in the system shall
be fully tested for wiring supervision. Any items found not properly installed or non-
functioning shall be replaced or repaired and re-tested.

C. The installing contractor shall provide a complete written report on the functional test
of the entire system. A copy of the test report shall be provided with maintenance
manuals. The test report shall be signed and dated by the licensed fire alarm
superintendent responsible for supervising the final system test and checkout.

D. The installing contractor's fire alarm superintendent shall test the entire system in the
presence of the local authorities having jurisdiction. The contractor shall be
responsible for making any changes, adjustments, or corrections as may be required
by the local authorities.

E. It is the intent of these specifications and of the architect/engineer that a continued
program of system maintenance be continued by the owner in compliance with NFPA
72, Chapter 7. It is mandatory that the installing contractor shall provide such services
and make available these services to the owner upon completion of the project.

WARRANTY

A. The fire alarm system, including labor and material, shall be free from defects in
workmanship and materials, under normal use and service, for a period of one year
from the date of acceptance or beneficial occupancy, whichever shall occur first. Any
equipment or workmanship shown to be defective shall be repaired, replaced or
adjusted during normal working hours at no cost to the owner.
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B. The equipment manufacturer shall be represented by a local service organization and
the name of such shall be furnished to the Owner, Architect, and Engineer.

3.8 GRAPHIC FLOOR PLANS
A. Provide (2) 1/16" = 1'-0" floor plan on each floor showing all devices and zoning. Zoning
shall correspond to the zone on the fire alarm control panel and remote annunciator.
The floor plans shall be framed with a glass cover and located by the fire alarm control
panel and by each remote annunciator. Provide a sample for approval.

3.9 SPARE PARTS AND ATTIC STOCK
A. Provide 5% spare field devices including labor to install them. Devices not used shall
be given to the Owner at time of job completion.
B. The fire alarm contractor shall include in his bid the cost to provide and install the
additional spare parts and attic stock and associated cabling. All devices not used
during construction shall be turned over to the owner at the time of job completion

END OF SECTION
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SECTION 31 10 00

SITE CLEARING

PART 1 - GENERAL

1.1

1.2

1.3

A

A

A

B.

C.

RELATED CONDITIONS
Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

SUMMARY

This Section includes the following:

1. Protection of existing trees.

2. Removal of trees and other vegetation.
3. Topsoil stripping.

4. Clearing and grubbing.

5. Removing above-grade improvements.
6. Removing below-grade improvements.

PROJECT CONDITIONS.

Traffic: Conduct site clearing operations to ensure minimum interference with roads, streets, walks, and
other adjacent occupied or used facilities. Do not close or obstruct streets, walks or other occupied or
used facilities without permission from authorities having jurisdiction.

Protection of Existing Improvements: Provide protection necessary to prevent damage to existing
improvements indicated to remain in place.

1. Protect improvements on adjoining properties and on Owner’s property.

2. Restore damaged improvements to their original condition, as acceptable to property owners.
Protection of Existing Trees and Vegetation: Protect existing trees and other vegetation indicated to
remain in place, against unnecessary cutting, breaking or skinning of roots, skinning or bruising of bark,
smothering of trees by stockpiling construction materials or excavated materials within drip line, excess
foot or vehicular traffic, or parking of vehicles within drip line. Provide temporary guards to protect trees
and vegetation to be left standing.

1. Water trees and other vegetation to remain within limits of contract work as required to maintain
their health during course of construction operations.
2. Provide protection for roots over 1-1/2" diameter that are cut during construction operations. Coat

cut faces with an emulsified asphalt, or other acceptable coating, formulated for use on damaged
plant tissues. Temporarily cover exposed roots with wet burlap to prevent roots from drying out;
cover with earth as soon as possible.

3. Repair or replace trees and vegetation indicated to remain which are damaged by construction
operations, in a manner acceptable to Architect. Employ a licensed arborist to repair damages to
trees and shrubs.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

B.

SITE CLEARING
General: Remove trees, shrubs, grass and other vegetation, improvements, or obstructions as required to
permit installation of new construction. Remove similar items elsewhere on site or premises as specifically
indicated. “Removal” includes digging out and off-site disposing of stumps and roots.
1. Cut minor roots and branches of trees indicated to remain in a clean and careful manner, where
such roots and branches obstruct installation of new construction.
Topsoil: Topsoil is defined as friable clay surface soil found in a depth of not less than 4”. Satisfactory
topsoil is reasonably free of subsoil, clay lumps, stones, and other objects over 2" in diameter, and without
weeds, roots, and other objectionable material.
1. Strip topsoil to whatever depths encountered in a manner to prevent intermingling with underlying
subsoil or other objectionable material.
a. Remove heavy growths of grass from areas before stripping.
b. Where existing trees are indicated to remain, leave existing topsoil in place within drip lines
to prevent damage to root system.
2. Stockpile topsoil in storage piles in areas indicated or directed. Construct storage piles to provide
free drainage of surface water. Cover storage piles, if required, to prevent wind erosion.
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3. Dispose of unsuitable or excess topsoil same as specified for disposal of waste material.
C. Clearing and Grubbing: Clear site of trees, shrubs and other vegetation, except for those indicated to be
left standing.
1. Completely remove stumps, roots, and other debris protruding through ground surface.
2. Use only hand methods for grubbing inside drip line of trees indicated to remain.
3. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless
further excavation or earthwork is indicated.
4. Place fill material in horizontal layers not exceeding 6” loose depth, and thoroughly compact to a
density equal to adjacent original ground.
D. Removal of Improvements: Remove existing above-grade and below-grade improvements as indicated
and as necessary to facilitate new construction.
1. Abandonment or removal of certain underground pipe or conduits may be indicated.

3.2 DISPOSAL OF WASTE MATERIALS
A. Burning on Owner’s Property: Burning is not permitted on Owner’s property.
B. Removal from Owner’s Property; Remove waste materials and unsuitable or excess topsoil from Owner’s
property.

END OF SECTION
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EARTH MOVING

PART 1 — GENERAL
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RELATED CONDITIONS

Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

Obtain copies of the Geotechnical Report for this project and comply with specific recommendations for
subgrade preparation and site drainage described therein.

GENERAL DESCRIPTION OF WORK INCLUDED

Coordinate work of this Section with work of other sections as required to properly execute work and as
necessary to maintain satisfactory progress of work of other Sections.

Excavate materials to required subgrades or to effect moisture conditioning as noted on plan by civil
engineer.

Removal of existing below grade improvements that occur within excavations.

Filling, backfilling, compaction, and rough grading of site to required subgrades.

Providing off-site suitable fill materials.

Dewatering, until permanent drainage system is operational.

Disposal of excess and unsuitable excavated materials.

Providing adequate dust control measures as necessary to maintain streets in clean condition from
excavation site to disposal location.

Providing adequate protective measures for public, workmen, adjacent streets, buildings and utilities.

Lime stabilization for pavement and as a cap to moisture loss in conditioned soils, as specified in the
Geotechnical Report, if required.

REFERENCES

American Society for Testing and Materials: (Latest Editions)

1. ASTM C 33, Concrete Aggregates.

2. ASTM D698, Moisture-Density Relations of Soils and Soil- Aggregate Mixtures, Using 5.5-Ib. (2.5
kg.) Rammer and 12-in. (304.8-mm) Drop.

ASTM D 1556, Density of Soil in Place by the Sand- Cone Method.

ASTM D2167, Density of Soil in Place by the Rubber-Balloon Method.

ASTM D 2922, Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth.)
ASTM D 3017, Moisture Control of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow
Depth.)
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REGULATORY REQUIREMENTS

Comply with rules, regulations, laws, and ordinances of authorities having jurisdiction.

Notify Department of Public Works - Field Operations, Director of Traffic Control, and Police Department.
Make necessary arrangements and obtain their approval of routes used by hauling equipment. Obtain
required permits for traffic control during hauling operations.

QUALITY ASSURANCE

Testing Laboratory Services:

1. A soil testing and inspecting service is to be engaged for quality control testing during fill and
backfill operations. The Contractor shall provide the Testing Laboratory with a copy of the
Geotechnical Report prepared for this project to be used as a reference.

2. Submit soil materials proposed for backfill to laboratory for testing.

a. Laboratory will determine suitability of materials to be used.

b. Laboratory will submit test results and recommendations.

Advise testing laboratory two days in advance of operations.

Tests will be executed immediately prior to covering of compacted areas.

When tests indicate compaction does not meet requirements, remove fill and backfill completely,

dry out or moisten as necessary and recompact.

a. Retest recompacted areas.

b. Repeat until tests indicate compliance with specified requirements.

C. Provide reworking and retesting at no additional compensation.

6. Permissible Tolerations: Finish excavations, fills, and grade within a tolerance of 0.05 foot above
or 0.10 foot below required grades. Do not leave depressions in graded areas.

or®
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SUBMITTALS

Product Data: Submit manufacturer's descriptive literature and recommended installation instructions for
filter fabric, and drainage matting.

Samples: Submit minimum, 10 Ib., samples of each type of fill material to be used. Forward samples to
testing laboratory, packed tightly in containers to prevent contamination.

Test Reports: If recent test results are available for proposed fill materials, submit to testing laboratory in
lieu of samples. Test results are to clearly indicate types of materials and composition, hardness,
compatibility and suitability for proposed usage.

Laboratory Test Reports for following:

1. Test reports on borrow material.

2. Field density reports.

3. One optimum moisture-maximum density curve for each type soil encountered.
4. Materials certificate stating materials acceptable for fill and backfill.

SUBSURFACE INVESTIGATION

Owner and Architect make no representation regarding character and extent of soil data or other surface
or subsurface data and conditions which may be encountered during work and no guarantee as to
accuracy or validity of interpretation of such data or conditions is made or intended.

PROTECTION

Provide, erect, and maintain all lights, barricades, warning signs, and guards as necessary.

Provide adequate protective measures to protect existing adjacent construction, including buildings,
streets, walks, utility lines, the public and workmen.

Protect all reference points, bench marks, and monuments from dislocation, damage, or being destroyed.
Survey adjacent structures and improvements, establishing exact relocations at fixed points to act as
bench marks. Clearly identify bench marks and record existing elevations. Locate datum level used to
establish bench mark elevations sufficiently distant so as to be not affected by movement resulting from
excavation operations.

During excavation, resurvey bench marks, employing a Registered Professional Land Surveyor. Maintain
accurate log of surveyed elevations for comparison with original elevations.

Exercise care during excavations as excessive withdrawal of ground water and lowering of ground water
table may adversely affect stability and integrity of existing buildings and structures in vicinity or induce
settlement in them through loss of ground (soil or earth), or settlement due to lowering of ground water
under them.

Damage to buildings, structures, utilities, sidewalks, pavements, and other facilities in vicinity resulting
from these operations will be Contractor's responsibility; provide whatever measures as necessary to
prevent damages from occurring.

Keep adjacent streets and hauling routes free from soils and debris deposited thereon as results of this
work. Clean debris as necessary.

Repair or replace work damaged or destroyed while performing work of this Section.

PROTECTION OF EXCAVATIONS

Protect excavations to prevent cave-ins or loose dirt from falling into excavations and to ensure against
damage to existing streets, paving buildings, other structures, and utility lines when excavation and
grading work occurs adjacent to or below same.

Protect bottom of excavations and soil around and beneath foundations from frost and water.

Grade around excavation to prevent surface water runoff into excavated area.

Provide dewatering system as necessary to keep excavations dry at all times until permanent pumping
and discharge systems are fully operational.

PART 2 - PRODUCTS

21 MATERIALS
A. Below Grade Wall Backfill: Free draining sand or sandy gravel, with a maximum particle size of 2 inches
and less than 5 percent passing the no. 200 sieve.
B. Select fill: A sandy clay or clayey sand with a liquid limit less than 35 and a plasticity index between 5 and
15.
C. Onsite Fill: On-site material approved by the soils Engineer.
D. Imported Fill: Soil with a liquid limit less than 50 with no roots, vegetation on other undesirable matter, and
no rocks large than 4 inches in diameter.
DALLAS COUNTY EARTH MOVING
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Filter Fabric: Permeable polypropylene or polyester construction, not less than 4.0 oz/sq.yd., 140N or
700X Drainage Fabric by Mirafi, Inc., Type T-140-N Stabilenka by American Enka Company, Typar Style
3401 by Dupont, or approved equivalent.

Drainage Matting:

1. High-impact polystyrene waffle-like core with filter fabric bonded on one side, and core perforated
in areas of foundation weeps; Miradrain by Mirafi Inc., Charlotte, North Carolina, or Eljen
Prefabricated Drainage Structures by Eljen Development Corporation, Storrs, Connecticut or
approved equivalent

2. Compression-resistent open nylon matting with filter fabric bonded on one side, Type 9120
Enkadrain by American Enka Company, Enka, North Carolina.

Topsoil: Fertile, friable, natural loam surface soil free of subsoil, clay lumps, brush, weeds, roots, stones

and other litter.

PART 3 - EXECUTION

3.1 PREPARATION AND LAYOUT

A. Work shall be laid out by a Registered Professional Land Surveyor. Establish extent of site grading by
area and elevation; designate and identify datum elevation. Set required lines and levels.

B. Verify elevations, dimensions, and actual conditions at site. Refer discrepancies to Architect for
interpretation or necessary modifications.

C. Maintain bench mark, monuments, and other reference points.

3.2 UTILITIES

A. Before starting site grading, establish location and extent of underground utilities occurring in work area.

B. Notify utility companies to remove and relocate lines which are in way of site grading.

C. Remove abandoned utility service lines from areas of site grading; cap, plug or seal such lines and identify
their location and grade.

D. On Project Record Documents accurately locate and record abandoned and active utility lines rerouted or
extended.

3.3 PUMPING AND DRAINAGE

A. Provide adequate provisions for prompt removal of water accumulating in excavations, including temporary
sumps, well points, pumps, drain lines, and other equipment or appurtenances as necessary.

B. Keep excavations free from water at all times and prevent water from interfering with progress or quality of
work.

C. Drain site to temporary sumps and silt settling basins, and remove accumulated water by pumping to
storm sewers. Excavate in sequence that will provide drainage to sumps at all times.

D. When pumping water from excavated areas, take special precautions to avoid undermining of contiguous
property by withdrawal of sand, soil, or any other supporting materials from areas below surfaces of such
property.

3.4 EXCAVATION

A. Excavate subsoil in accordance with lines and levels required for construction of site work. In areas where
soil is to be moisture — conditioned remove existing soil to the top of the limestone or clayey sand layer.

B. Remove existing foundation, foundation mats, footings, catch basins, manholes, underground piping,
abandoned utilities, and other below grade improvements that occur within excavated areas.

3.5 BACKEFILLING

A. Ensure areas are free from debris, snow, ice and water, and that ground surfaces are not in frozen
condition.

B. Backfill areas to grades, contours, levels, and elevations indicated.

C. Backfill systematically and as early as possible to allow maximum time for natural settlement and
compaction.

D. Place fill materials in horizontal layers not exceeding 9" loose depth and uniformly compact. Use a
method so as not to disturb or damage building drainage systems and waterproofing systems.

E. Maintain optimum moisture content of backfill materials to attain specified compaction density. Moisten
materials as necessary.

F. Settlement or washing that occurs in backfilled areas prior to acceptance of work shall be repaired and
grades re-established to required elevations and slopes.

3.6 RECONDITIONING SUBGRADE

A. Prior to beginning paving operations, any vegetation should be removed to a depth of at least 6.
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The exposed surface should then be scarified to a minimum depth of 6” and recompacted to a minimum of
95% of the maximum dry density as determined by ASTM D 698 (Standard Proctor Test) at a moisture
content between the optimum moisture value and 4% above optimum, unless other wise specified in the
Geotechnical Report.

C. In the event that additional fill is necessary to bring parking areas to grade, it should be placed in less than
8” loose lifts and compacted as indicated above.

D. The subgrade should be in a moist condition at the time concrete is deposited thereon.

E. Using coarse sand (sand cushion) as a leveling material is not allowed.

3.7 FULL DEPTH RECONDITIONING

A. Site clay soils shall be reconditioned to their full depth adjacent to the perimeter of the building where there
is no basement or underground parking. This shall extend out from the building foundation a minimum of 5
feet (farther where shown on the drawings).

B. This reconditioning of site clay soils is in addition to that specified elsewhere under the building.

C. Remove the clay to expose limestone or clayey sand (typically 7 to 9 feet below existing grade).

D. The excavated clays shall be moisture conditioned, replaced in loose lifts not exceeding 9 inches and
compacted.

E. Compaction shall be 92 to 96 percent of the materials maximum standard proctor dry density (ASTM D-
698) at a workable moisture content of at least 3 percent above optimum.

3.8 GRADING

A. Establishment of grades: The Contractor shall be responsible for establishment of all grades by means of
grade stakes placed at pavement corners at all abrupt changes of grade and elsewhere as required.

B. Grading: Grade to elevations required by drawings. Remove soft and unstable material which will not
readily compact when rolled or tamped. Fill resulting depressions with stable material and roll until
required compaction is obtained. At intermediate points for which finish grades are not indicated, finish
grades shall be of uniform level or slope between points for which elevations are given. Make certain that
finish grades slope away from buildings in all directions to assure positive drainage as specified in the
Geotechnical Report.

3.9 SURPLUS MATERIALS
A. Remove excavated and excess materials from site. Legally dispose of off construction site.
3.10 FIELD QUALITY CONTROL

A. Testing of compacted fill materials will be performed by testing laboratory. Refer to Division 1. Testing will
be performed to least encumber performance of work.

B. Coordinate provisions for and sequence of testing with Testing Laboratory. Notify testing laboratory and
allow sufficient time to perform density tests.

C. Testing Laboratory will establish moisture density relationships of soils in accordance with ASTM D 698, D
3017, or D 3017.

D. Testing Laboratory will perform in-place density test in accordance with ASTM D 1556, D 2167, D 2922, or
other acceptable density tests.

E. If, during progress of work, tests indicate that compacted materials do not meet specified requirements,
remove defective work, replace and retest.

F. Ensure compacted fills are tested before proceeding with placement of surface materials.

3.1 CLEANING
A. Clean debris caused by excavation and backfill work. Keep premises and adjacent streets clean and neat.
B. Leave stockpile areas completely free of excess fill materials.
END OF SECTION
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GRADING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.
B.

ITeGmMmoow »

< -

» >

RELATED REQUIREMENTS

Comply with Conditions of the Contract, Division 1 - General Requirements, and referenced documents.
Related Conditions: Provisions established within the 00 72 00 General Conditions and 00 73 00
Supplementary Conditions, Division 1 - General Requirements, and the Drawings are collectively
applicable to this Section.

Obtain copies of the Geotechnical Report for this project and comply with specific recommendations for
subgrade preparation and site drainage described therein.

GENERAL DESCRIPTION OF WORK INCLUDED

Coordinate work of this Section with work of other sections as required to properly execute work and as
necessary to maintain satisfactory progress of work of other Sections.

Excavate materials to required subgrades as noted on plan by civil engineer.

Removal of existing below grade improvements that occur within excavations.

Filling, backfilling, compaction, and rough grading of site to required subgrades.

Providing off-site suitable fill materials.

Dewatering, until permanent drainage system is operational.

Disposal of excess and unsuitable excavated materials.

Providing adequate dust control measures as necessary to maintain streets in clean condition from
excavation site to disposal location.

Providing adequate protective measures for public, workmen, adjacent streets, buildings and utilities.

Lime stabilization for pavement, as specified in the Geotechnical Report, if required.

REFERENCES

American Society for Testing and Materials: (Latest Editions)

1. ASTM C 33, Concrete Aggregates.

2. ASTM D698, Moisture-Density Relations of Soils and Soil- Aggregate Mixtures, Using 5.5-Ib. (2.5
kg.) Rammer and 12-in. (304.8-mm) Drop.

ASTM D 1556, Density of Soil in Place by the Sand- Cone Method.

ASTM D2167, Density of Soil in Place by the Rubber-Balloon Method.

ASTM D 2922, Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth.)
ASTM D 3017, Moisture Control of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow
Depth.)
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REGULATORY REQUIREMENTS

Comply with rules, regulations, laws, and ordinances of authorities having jurisdiction.

Notify Department of Public Works - Field Operations, Director of Traffic Control, and Police Department.
Make necessary arrangements and obtain their approval of routes used by hauling equipment. Obtain
required permits for traffic control during hauling operations.

QUALITY ASSURANCE

Testing Laboratory Services:

1. A soil testing and inspecting service is to be engaged for quality control testing during fill and
backfill operations. The Contractor shall provide the Testing Laboratory with a copy of the
Geotechnical Report prepared for this project to be used as a reference.

2. Submit soil materials proposed for backfill to laboratory for testing.

a. Laboratory will determine suitability of materials to be used.

b. Laboratory will submit test results and recommendations.

Advise testing laboratory two days in advance of operations.

Tests will be executed immediately prior to covering of compacted areas.

When tests indicate compaction does not meet requirements, remove fill and backfill completely,

dry out or moisten as necessary and recompact.

a. Retest recompacted areas.

b. Repeat until tests indicate compliance with specified requirements.

C. Provide reworking and retesting at no additional compensation.

6. Permissible Tolerations: Finish excavations, fills, and grade within a tolerance of 0.05 foot above
or 0.10 foot below required grades. Do not leave depressions in graded areas.
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SUBMITTALS

Product Data: Submit manufacturer's descriptive literature and recommended installation instructions for
filter fabric, and drainage matting.

Samples: Submit minimum, 10 Ib., samples of each type of fill material to be used. Forward samples to
testing laboratory, packed tightly in containers to prevent contamination.

Test Reports: If recent test results are available for proposed fill materials, submit to testing laboratory in
lieu of samples. Test results are to clearly indicate types of materials and composition, hardness,
compactibility and suitability for proposed usage.

Laboratory Test Reports for following:

1. Test reports on borrow material.

2. Field density reports.

3. One optimum moisture-maximum density curve for each type soil encountered.
4. Materials certificate stating materials acceptable for fill and backfill.

SUBSURFACE INVESTIGATION

Owner and Architect make no representation regarding character and extent of soil data or other surface
or subsurface data and conditions which may be encountered during work and no guarantee as to
accuracy or validity of interpretation of such data or conditions is made or intended.

PROTECTION

Provide, erect, and maintain all lights, barricades, warning signs, and guards as necessary.

Provide adequate protective measures to protect existing adjacent construction, including buildings,
streets, walks, utility lines, the public and workmen.

Protect all reference points, bench marks, and monuments from dislocation, damage, or being destroyed.
Survey adjacent structures and improvements, establishing exact relocations at fixed points to act as
bench marks. Clearly identify bench marks and record existing elevations. Locate datum level used to
establish bench mark elevations sufficiently distant so as to be not affected by movement resulting from
excavation operations.

During excavation, resurvey bench marks, employing a Registered Professional Land Surveyor. Maintain
accurate log of surveyed elevations for comparison with original elevations.

Exercise care during excavations as excessive withdrawal of ground water and lowering of ground water
table may adversely affect stability and integrity of existing buildings and structures in vicinity or induce
settlement in them through loss of ground (soil or earth), or settlement due to lowering of ground water
under them.

Damage to buildings, structures, utilities, sidewalks, pavements, and other facilities in vicinity resulting
from these operations will be Contractor's responsibility; provide whatever measures as necessary to
prevent damages from occurring.

Keep adjacent streets and hauling routes free from soils and debris deposited thereon as results of this
work. Clean debris as necessary.

Repair or replace work damaged or destroyed while performing work of this Section.

PROTECTION OF EXCAVATIONS

Protect excavations to prevent cave-ins or loose dirt from falling into excavations and to ensure against
damage to existing streets, paving buildings, other structures, and utility lines when excavation and
grading work occurs adjacent to or below same.

Protect bottom of excavations and soil around and beneath foundations from frost and water.

Grade around excavation to prevent surface water runoff into excavated area.

Provide dewatering system as necessary to keep excavations dry at all times until permanent pumping
and discharge systems are fully operational.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Controlled Backfill and Engineered Fill: Free-draining granular material with less than 3% passing a No.
200 sieve and less than 30% passing No. 40 sieve, non plastic. All granular backfill shall be approved by
the testing laboratory.
B. Filter Fabric: Permeable polypropylene or polyester construction, not less than 4.0 oz/sq.yd., 140N or
700X Drainage Fabric by Mirafi, Inc., Type T-140-N Stabilenka by American Enka Company, Typar Style
3401 by Dupont, or approved equivalent.
C. Drainage Matting:
DALLAS COUNTY GRADING
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1. High-impact polystyrene waffle-like core with filter fabric bonded on one side, and core perforated
in areas of foundation weeps; Miradrain by Mirafi Inc., Charlotte, North Carolina, or Eljen
Prefabricated Drainage Structures by Eljen Development Corporation, Storrs, Connecticut or
approved equivalent

2. Compression-resistent open nylon matting with filter fabric bonded on one side, Type 9120
Enkadrain by American Enka Company, Enka, North Carolina.

Topsoil: Fertile, friable, natural loam surface soil free of subsail, clay lumps, brush, weeds, roots, stones

and other litter.

PART 3 - EXECUTION

3.1 PREPARATION AND LAYOUT

A. Work shall be laid out by a Registered Professional Land Surveyor. Establish extent of site grading by
area and elevation; designate and identify datum elevation. Set required lines and levels.

B. Verify elevations, dimensions, and actual conditions at site. Refer discrepancies to Architect for
interpretation or necessary modifications.

C. Maintain bench mark, monuments, and other reference points.

3.2 UTILITIES

A. Before starting site grading, establish location and extent of underground utilities occurring in work area.

B. Notify utility companies to remove and relocate lines which are in way of site grading.

C. Remove abandoned utility service lines from areas of site grading; cap, plug or seal such lines and identify
their location and grade.

D. On Project Record Documents accurately locate and record abandoned and active utility lines rerouted or
extended.

3.3 PUMPING AND DRAINAGE

A. Provide adequate provisions for prompt removal of water accumulating in excavations, including temporary
sumps, well points, pumps, drain lines, and other equipment or appurtenances as necessary.

B. Keep excavations free from water at all times and prevent water from interfering with progress or quality of
work.

C. Drain site to temporary sumps and silt settling basins, and remove accumulated water by pumping to
storm sewers. Excavate in sequence that will provide drainage to sumps at all times.

D. When pumping water from excavated areas, take special precautions to avoid undermining of contiguous
property by withdrawal of sand, soil, or any other supporting materials from areas below surfaces of such
property.

3.4 EXCAVATION

A. Excavate subsoil in accordance with lines and levels required for construction of site work.

B. Remove existing foundation, foundation mats, footings, catch basins, manholes, underground piping,
abandoned utilities, and other below grade improvements that occur within excavated areas.

3.5 BACKFILLING

A. Ensure areas are free from debris, snow, ice and water, and that ground surfaces are not in frozen
condition.

B. Backfill areas to grades, contours, levels, and elevations indicated.

C. Backfill systematically and as early as possible to allow maximum time for natural settlement and
compaction.

D. Place fill materials in horizontal layers not exceeding 9" loose depth and uniformly compact. Use a
method so as not to disturb or damage building drainage systems and waterproofing systems.

E. Maintain optimum moisture content of backfill materials to attain specified compaction density. Moisten
materials as necessary.

F. Settlement or washing that occurs in backfilled areas prior to acceptance of work shall be repaired and
grades re-established to required elevations and slopes.

3.6 RECONDITIONING SUBGRADE

A. Prior to beginning paving operations, any vegetation should be removed to a depth of at least 6.

B. The exposed surface should then be scarified to a minimum depth of 6” and recompacted to a minimum of
95% of the maximum dry density as determined by ASTM D 698 (Standard Proctor Test) at a moisture
content between the optimum moisture value and 4% above optimum, unless other wise specified in the
Geotechnical Report.
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In the event that additional fill is necessary to bring parking areas to grade, it should be placed in less than
8” loose lifts and compacted as indicated above.

D. The subgrade should be in a moist condition at the time concrete is deposited thereon.
E. Using coarse sand (sand cushion) as a leveling material is not allowed.
3.7 GRADING

A. Establishment of grades: The Contractor shall be responsible for establishment of all grades by means of
grade stakes placed at pavement corners at all abrupt changes of grade and elsewhere as required.

B. Grading: Grade to elevations required by drawings. Remove soft and unstable material which will not
readily compact when rolled or tamped. Fill resulting depressions with stable material and roll until
required compaction is obtained. At intermediate points for which finish grades are not indicated, finish
grades shall be of uniform level or slope between points for which elevations are given. Make certain that
finish grades slope away from buildings in all directions to assure positive drainage as specified in the
Geotechnical Report.

3.8 SURPLUS MATERIALS
A. Remove excavated and excess materials from site. Legally dispose of off construction site.
3.9 FIELD QUALITY CONTROL

A. Testing of compacted fill materials will be performed by testing laboratory. Refer to Division 1. Testing will
be performed to least encumber performance of work.

B. Coordinate provisions for and sequence of testing with Testing Laboratory. Notify testing laboratory and
allow sufficient time to perform density tests.

C. Testing Laboratory will establish moisture density relationships of soils in accordance with ASTM D 698, D
3017, or D 3017.

D. Testing Laboratory will perform in-place density test in accordance with ASTM D 1556, D 2167, D 2922, or
other acceptable density tests.

E. If, during progress of work, tests indicate that compacted materials do not meet specified requirements,
remove defective work, replace and retest.

F. Ensure compacted fills are tested before proceeding with placement of surface materials.

3.10 CLEANING
A. Clean debris caused by excavation and backfill work. Keep premises and adjacent streets clean and neat.
B. Leave stockpile areas completely free of excess fill materials.
END OF SECTION
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SECTION 31 23 33
TRENCHING AND BACKFILLING
PART 1 - GENERAL
1.1 RELATED CONDITIONS

A. Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

1.2 QUALITY ASSURANCE
A. Compaction: ASTM D698.
B. Contractor will hire an independent soils laboratory to conduct in place moisture-density tests to insure that
all work complies with this specification.
1. Notify Owner's representative at least 2 weeks prior to anticipated date of testing.
2. Contractor will pay additional cost if work is delayed due to his failure to notify Owner's agent as

specified above.
C. Comply with all aspects of "Safety Rules & Regulations for Excavation" by State law and OSHA Safety and
Health Standards 29 CFR 1926/1910.

1.3 JOB CONDITIONS
A. Verify location and existence of all underground utilities.
1. Omission or inclusion of located utility items on drawings does not constitute non-existence or
definite location.
2. Secure and examine local utility surveyor records for available location data.
B. Protect existing utilities from damage due to any construction activity.
1. Repair all damages to utility items.

C. Avoid overloading. Keep surcharge sufficient distance back from edge of excavation to prevent slides or
caving. Maintain and trim excavated materials in such a manner to be as little inconvenience as possible to
public and adjoining property owners.

D. Provide full access to public and private premises, to fire hydrants, at street crossings, sidewalks and other
points as designated by Engineer to prevent serious interruption of travel.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Backfill material: As approved by the City or Civil Engineer.
1. Free of rocks, tree roots, sod or other organic matter, and frozen material.
2. Moisture content at time of placement: -1 to +3% of optimum moisture content, as specified in
accordance with ASTM D698.

PART 3 - EXECUTION

3.1 GENERAL
A. Remove and dispose of materials determined by the City or Civil Engineer to be unsuitable.
B Trench, backfill and compact for all underground utilities.
3.2 SHORING AND BRACING
A. Contractor shall design (using a Professional Engineer registered in the State of Texas), install and

provide as necessary to prevent cave-ins and slides, or as a protection for workmen in trenches and other
excavation. Shoring and bracing shall remain in place as long as required for safety and shall be removed
only as backfill is placed. Comply with all Municipal, State, and Federal requirements.

3.3 TRENCH EXCAVATION
A. Excavate trenches by open cut method to depth indicated and necessary to accommodate the work.
1. Permission may be granted for tunnel work for crossing under crosswalks, driveways or existing
utility lines.
B. Open no more than 300 LF of trench at one time, or as required by the City or Civil Engineer. Failure to
comply may necessitate shutdown of entire project until backfilling is performed.
C. Carry rock excavations minimum of 12" below indicated grades.
D. Avoid over-excavating below indicated grades unless required to remove unsuitable material.
E. Back-fill over-excavations in firmly compacted 6" lifts.
DALLAS COUNTY TRENCHING AND BACKFILLING
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3.5

3.6

o

cowz>

m

Trench size: Excavate only sufficient width to accommodate free working space.

1. Cut trench walls vertically from bottom of trench to top of pipe, conduit, or utility service.

2. Trench width at top of pipe or conduit may not exceed outside diameter of utility service by more
than following dimension:

Overall Diameter
of Utility Service Excess Dimension

33" and less 29"
more than 33" 60"

Keep trenches free of water.
Brace and sheet trenches as soil conditions dictate. Do not remove until backfilling has progressed to a
stage that no damage to piping, utility service, or conduit will result due to removal.

PREPARATION FOR PIPE LAYING
See drawings and specific pipe material sections for embedment requirements.
When discrepancy exists between those requirements and these specifications, provide type of
embedment which provides greatest load factor.
Types of embedment:
1. Class A: Concrete cradle.
a. Load factors:
(1) 2.2 - Lightly Tamped.
(2) 2.8 - Carefully tamped.
(3) 3.4 - Reinforced Concrete with p=0.4%.
2. Class 4: Concrete arch type bedding.
a. Load factors:
(1) 2.8 - Plain Concrete.
(2) 3.4 - Reinforced Concrete with p=0.4%.
(3) 4.8 - Reinforced Concrete with p=1.0%.
3. Class B: First-class bedding.
a. Shaped bottom with tamped backfill, or:
b. Compacted granular bedding with tamped backfill.
C. Load factor:
(1) 1.9 - Carefully compacted backfill.
4. Class C: Ordinary bedding.
a. Granular bedding with tamped backfill.
b. Load factor:
(1) 1.5 - Lightly compacted backfill.
Form bell holes in trenches such that only barrel of pipe is firmly supported by bedding material.

BACKFILLING

Do not backfill until all tests are performed on system. Test system in sections.

Hand or pneumatic tamp backfill around and over pipe in lifts approximately 4 to 6” loose lifts.

Compact to density specified, so pipe will not be damaged.

Exercise care in backfilling operations to avoid displacing pipe joints either horizontally or vertically and to
avoid breaking pipe.

Do not water flush for consolidation.

COMPACTION

Compact all trench backfill in areas under paved roads, parking areas, sidewalks and other structures as
directed by the City or Civil Engineer to at least 95% of maximum dry density or as indicated.

In locations where trench will not be under paved areas, compact backfill to minimum 90% of maximum
dry density or as indicated.

END OF SECTION
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SECTION 31 25 00

EROSION & SEDIMENTATION CONTROLS

PART 1 - GENERAL

1.1

1.2

A

RELATED CONDITIONS
Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

DESCRIPTION OF WORK
This section will consist of the completion and implementation of a Storm Water Pollution Prevention Plan
(SWPPP).

PART 2 - PRODUCTS

2.1

A

B.

MATERIALS

All materials shall be as specified or meeting the specifications as outlined in the North Central Texas
Council of Governments Manual — “Storm Water Quality Best Management Practices for Construction
Activities and the Standard Specifications for Public Works Construction.”

All procedures and materials used for erosion control shall be approved by the City.

PART 3 - EXECUTION

3.1 GENERAL

A. It shall be the contractor’s responsibility to use whatever means are necessary to control and limit silt and
sediment leaving this site. Specifically, the contractor shall protect all public street, alleys, streams, storm
drain systems and inlets from erosion deposits. The contractor shall comply with storm water pollution
prevention management practices per the City and Texas Commissions on Environmental Quality.

B. Prior to commencing any construction, perimeter silt fence shall be installed at the locations shown on the
plans and a stabilized construction entrance will be constructed per the Erosion Control and Storm Water
Pollution Prevention Plans as applicable.

3.2 INSTALLATION

A. Grasses used to vegetate the site must be suitable for use under local climate and soil conditions. In
general, hydro seeding or sodding bermuda grass is acceptable during the summer months (May 1 to
August 30). Winter rye or fescue grass may be planted during times other than the summer months as a
temporary measure until such time as the permanent planting can be made.

B. As inlets are completed, temporary sediment barriers and inlet protection shall be installed in accordance
with the City Specifications.

C. At the completion of the paving and final grading, the disturbed area(s) shall be revegetated in accordance
with the plans and specifications.

D. Silt fence and inlet sediment barriers shall remain in place until revegetation has been completed.

E. Disturbed areas that are seeded or sodded shall be checked periodically to see that grass coverage is
properly maintained. Disturbed areas shall be watered, fertilized, and reseeded and resodded, if
necessary.

F. If the erosion control is removed for construction and/or access purposes, the contractor shall replace it at
the end of each work day.

G. Erosion protection may be added or deleted per the City.

H. If off-site soil borrow or spoil sites are used in conjunction with this project, this information shall be
disclosed and shown on the Erosion Control Plan. Off-site borrow and spoil areas are considered a part of
the project site and therefore shall comply with the City erosion control requirements. These areas shall
be stabilized with permanent ground cover prior to final approval of the project.

l. Erosion control facilities and stabilization measures shall be provided and maintained by a qualified
contractor or contractors experienced in providing said facilities and services.

J. Accumulated sediment shall be periodically removed from silt fences as required in order to maintain the
effectiveness of the installation.

K. Silt fencing, when used, shall be installed in accordance with the manufacturers recommendations and in
accordance with the details on these plans.

DALLAS COUNTY EROSION AND SEDIMENTATION CONTROLS
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L. Upon completion of paving and drainage construction, final lot grading and general cleanup, all on-site
street parkways (the area from the back of curb to the R.O.W. line) and adjacent street parkways disturbed
by the construction shall be stabilized by Sod, Seeding or Hydromulching and shall conform to local City
Standards and Specifications or Texas Department of Transportation Specifications. Stabilized parkways
subsequently disturbed by utility comply contractors shall be repaired by the utility company or its
contractor.

M. Off-site utility construction shall be performed in a manner consistent with the requirements of this plan
relative to preventing storm water pollution. Upon completion of trench backfilling and general cleanup,
and soil areas disturbed by the construction shall be promptly stabilized.

N. Upon completion of all utility and paving construction and prior to finish grading, all soil contaminated by
construction operations and construction waste material shall be removed from the site and disposed of at
an appropriate authorized landfill or waste disposal facility.

0. If any contractor sees any violation of this plan by an operator or another contractor, he shall then notify
the operator or contractor in violation as well as the facility operator.

P. A copy of the Notice of Intent (NOI) and a copy of the Storm Water Pollution Prevention Plan must be kept
and maintained on the construction site.

Q. Stabilization measures are to be inspected at a minimum once every 14 days and within 24 hours after any
rainfall greater than 0.5 inches. Inspection reports shall be maintained by the contractor and made part of
the plan.

R. The contractor shall adopt appropriate construction site management practices to prevent the discharge of
oils, grease, paints, gasoline, and other pollutants to the storm water system.

S. The Storm Water Pollution Prevention Plan (SWPPP) must be signed by the owner and contractor (as co-

permittees) and retained on-site. The permittee shall post a notice near the main entrance of the
construction site with the following information: 1) the NPDES permit number for the project or a copy of
the NOI if a permit number has not been assigned; 2) the name and contact of the location contact person;
3) a brief description of the project; and 4) the location of SWPPP if the site is inactive or does not have an
on-site location to store the plan.

T. The permittee is also responsible for amending or updating the SWPPP as construction activities progress
and site conditions change.

u. Both the owner and contractor are responsible for reviewing the rules and requirements as outlined in the
Texas Pollutant Discharge Elimination System General Permit No. TXR 150000 issued on February 19,
2013.

V. The permittee is also responsible for notifying the Texas Commission on Environmental Quality Director of

the “person or specifically described position as an authorized person for signing reports, storm water
pollution prevention plans, certificates, or other information requested by the Director or required by the
permit” other than the NOI.Referenced tests, Material standards and specifications are the minimum
requirements. The Contractor will meet the requirements and recommendations of the applicable portions
of the standards listed. Where compliance with two (2) or more industry standards or requirements are
specified, and the overlapping of those different or conflicting minimums for levels of quality, the most
stringent requirements is intended and will be enforced. The Contractor shall notify the Owner of any
conflicts that are to be resolved.
1. City Standard Specifications and Details, Current Edition.
2. North Central Texas Council of Governments (COG) Standard Specifications for Public Works
Construction, Current Edition and Amendments.
3. Texas Highway Department Standard Specification for Construction of Highways, Streets and
Bridges, Current Addition and Amendments.
4. American Associations of State Highway and Transportation Officials (AASHTO), Current Editions.
5. American Water Works Associations (AWWA), Current Editions.
6. American Society for Testing and Materials (ASTM), Current Edition.
Any Reference to Methods of Measurement or Payment in Reference Standards or Specifications are not
applicable.

END OF SECTION
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SECTION 31 31 16
TERMITE CONTROL

PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes: Soil treatment with termiticide and accessories indicated, specified, or required
to complete application.

1.2 SUBMITTALS

A. Product Data: Manufacturer’'s technical literature for each product indicated, specified, or
required. Include EPA certification.

B. Application Report: Written report including following:

1. Date and time of application.
2. Moisture content of soil before application.
3. Brand name and manufacturer of termiticide.
4. Quantity of undiluted termiticide used.
5. Dilutions, methods, volumes, and rates of application used.
6. Areas of application.
7. Water source for application.

1.3 QUALITY ASSURANCE

A. Installer Qualifications: Specialist licensed according to regulations of authorities having

jurisdiction to apply termite control products.
1.4 WARRANTY

A. Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and
Contractor, certifying that termite control work, consisting of applied soil termiticide treatment, will
prevent infestation of subterranean termites for 5 years from date of substantial completion. If
subterranean termite activity or damage is discovered during warranty period, re-treat soil and
repair or replace damage caused by termite infestation.

PART 2 - PRODUCTS
21 SOIL TREATMENT
A. Termiticide: Aqueous solution formulated to prevent termite infestation. Provide quantity required
for application at the label volume and rate for the maximum termiticide concentration allowed for

each specific use, according to product's EPA-Registered Label.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Acceptance of Surfaces and Conditions:
1. Examine substrates to which termiticides will be applied for compliance with requirements
and other conditions affecting performance.
2. Proceed only when unsatisfactory conditions have been corrected in a manner complying
DALLAS COUNTY TERMITE CONTROL
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with Contract Documents.

3. Starting Work within a particular area will be construed as acceptance of surface
conditions.
3.2 PREPARATION

A. General:

1.

Remove extraneous sources of wood cellulose and other edible materials such as wood
debris, tree stumps and roots, stakes, formwork, and construction waste wood from areas
to be treated.
Loosen, rake, and level soil to be treated except previously compacted areas under slabs
and footings.

3.3 APPLICATION

A. Application: Formulate and mix soil treatment termiticide solution to a uniform consistency and
apply according to EPA-Registered Label.

1.

Provide quantity required for application at label volume and rate for maximum
concentration of termiticide, according to manufacturer's EPA-Registered Label.

2. Apply to below slabs-on-grade, including locations of penetrations through slab, so that a
continuous treated zone is established around and under building construction.

3. Avoid disturbance of treated soil after application. Keep off treated areas until completely
dry.

4. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until
slabs-on-grade are placed. Use waterproof barrier according to EPA-Registered Label
instructions.

5. Post warning signs in areas of application.

6. Reapply solution to areas disturbed by subsequent excavation, grading, landscaping, or
other construction activities following application.

END OF SECTION
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SECTION 31 32 13.16

CEMENT STABILIZATION

PART 1 — GENERAL

1.1

A

1.2

1.3

DESCRIPTION
This item consists of cement stabilizing existing soil by disturbing, adding Portland cement, mixing, wetting
and compacting to the required lines and grades.

MEASURMENT AND PAYMENT

Payment for measured cement stabilization base will be made at the unit price bid in the Proposal. The
bid price includes full compensation for loosening, preparation of secondary grade, furnishing, distributing
and mixing cement and for all labor, material, tools, equipment and incidentals necessary to complete
work. Payment will not be made for unauthorized work.

SUBMITTALS

Supplier’s certification showing specification compliance of Portland cement.
Asphaltic material for sealing.

Traffic Control Plan

PART 2 — PRODUCTS

2.1

A

2.2

A.
B.

MATERIALS
Portland cement shall be Type | and shall conform to the requirements of ASTM Designation C 150.

TESTING REQUIREMENTS

A compaction curve (ASTM D698) shall be preformed for each type of material which is to be stabilized.
In-place field density shall be determined by Nuclear Methods (ASTM D 2922) immediately upon
completion of compaction. The cement treated material shall be tested for moisture content and density at
locations selected by the Engineer. The frequency of tests is at least one every 100 lineal feet or a
minimum of three (3) tests, whichever is greater.

PART 3 — EXECUTION

3.1

A

3.3

GENERAL:

The completed course shall be uniformly treated, free from loose or segregated areas, and have uniform
density and moisture content its full depth. The surface shall be smooth and suitable for placing
subsequent courses. The Contactor has the responsibility to regulate the sequence and continuity of
work, to use the proper amount of cement, and maintain the work as necessary to meet the requirements
of this specification.

The Contractor shall insure that cement is adequately stored and protected from moisture before usage.
All machinery, tools and equipment necessary for the proper execution of the work shall be on the project
and available for inspection and approval by the Engineer prior to the beginning of construction operations.

PREPARATION AND PULVERIZATION

The roadbed shall be shaped to conform to the lines, grades and typical sections shown on the Plans prior
to beginning any cement treatment.

The material to be treated shall be spread uniformly to the required cross-section, mixed and pulverized so
that at least 80 percent passes the No. 4 sieve. This pulverization requirement may be waived when the
material contains a substantial amount of aggregate and is approved by the Engineer.

The Contractor may elect to use a cutting and pulverizing machine that will process the material to be
stabilized in-place rather than excavate and windrow. This method will be permitted only if a machine is
provided which will insure that the material is cut uniformly to the proper depth and which has cutters that
will plane the secondary grade to a uniform surface over the cut at all times. If this method is used the
Contractor will be required to roll the subgrade prior to pulverization and correct any soft or unstable areas
as directed by the Engineer.

APPLICATION

Portland Cement shall be spread uniformly on the soil at the specified rate. Cement shall be applied only
on an area where the mixing, compacting, and finishing operations can be completed during the same
working day.

DALLAS COUNTY CEMENT STABILIZATION
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3.4

3.5.

3.6

The cement shall be spread by an approved spreader or by bag distribution. Cement distribution shall be
at a uniform rate and in a manner to minimize scattering by the wind.

MIXING

Single or multiple soil stabilizer mixers shall be used. The cement shall be dry-mixed with the soil prior to
the addition of water. Immediately after dry-mixing, water shall be uniformly applied. After mixing, the
cement treated soil shall be in a loose, evenly spread state ready for compaction. The soil and cement
mixture shall not remain undisturbed for more than 30 minutes before compacting.

COMPACTION

The mixture shall be wetted or dried to provide a moisture content within +4- percent of optimum and
compacted until the entire depth is at a uniform density of at least 98 percent of maximum as determined
by ASTM D698.

Compaction shall be completed within 2 hours of the addition of water to the dry-mixed material. If the
material fails to meet the moisture and density requirements within the 2 hour time frame, or for any
reason or cause, lose the required stability, density and finish before the next course is placed. The
treated material shall be removed and replaced unless otherwise approved by the Engineer. Removal and
replacement with acceptable treated material will be at the Contractor’s expense.

FINISHING AND CURING

Immediately after compaction, the surface shall be bladed to a depth of ¥4 inch, removing all loosened
materials. The loosened materials shall be disposed of at the Contractor's expense and at a location
approved by the Engineer. The surface shall then be rolled with a pneumatic tire roller, adding small
increments of moisture as needed during rolling.

The completed section shall be moist cured for three (3) days or prevented from drying by addition of an
asphaltic material at a rate of 0.10 to .030 gallons per square yard. The Contractor will be responsible for
protecting any asphalt membrane from being picked up by traffic.

The completed sections of soil cement may be opened immediately to local traffic and construction
equipment, and to all traffic after the three (3) day curing period, provided the soil cement has hardened to
prevent rutting and surface marring.

END OF SECTION
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SECTION 32 01 13

PAVEMENT SEALING

PART 1 — GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A

cowz>

>

ow»

SECTION INCLUDES
Engineered resin emulsion sealcoat slurry over asphaltic concrete paving.

RELATED SECTIONS

Section 321216 Asphaltic Concrete Paving

Section 321723.13 Pavement Marking

Section 320117 Repairing Asphaltic Concrete Pavements
Section 320117.61 Crack Sealing

REFERENCES

American Society for Testing Materials (ASTM)

1. C 136 Method for Sieve Analysis of Fine and Coarse Aggregates

2. D 244 Standard Test Method for Emulsified Asphalts

3. D 2939 Method for Testing Emulsified Bitumens used as Protective Coatings

4. D 3910 Practices for Design, Testing, and Construction of Slurry Seal

American Association of State Highway and Transportation Officials (AASHTO)

1. T-04481 - Method for Testing the Solubility of Bituminous Materials in Organic Solvents.

SYSTEM DESCRIPTION

Provide primer in all areas.

Provide two (2) applications of the coating (engineered resin emulsion slurry) in all areas.
Provide third coat in high traffic areas as shown in schedule and on drawings.

SUBMITTALS
Product Data
1. Submit manufacturer's printed Product Data Sheet.

PROJECT/SITE CONDITIONS
ENVIRONMENTAL REQUIREMENTS

1. Apply coating when pavement temperature is at least fifty (50) degrees F. and air temperature is
fifty (50) degrees F. and rising.
2. Apply coating during dry weather and when rain is not anticipated within eight (8) hours after

application is completed.

PART 2 - PRODUCTS

2.1 MANUFACTURER
A. Neyra Industries, Inc., Cincinnati, Ohio: PaveShield®
2.2 MATERIALS
A. Sealer: PaveShield®
1. An engineered resin emulsion specifically formulated to extend pavement life.
B. Crack Sealant: Thermo-Seal PLS™
1. Hot applied, elastomeric type crack sealant compatible with pavement coating.
C. Pavement Primer: Polyprime
1. Acrylic based, primer compatible with pavement coating.
D. Oil Spot Primer: Neyra Oil Seal
1. Water based acrylic oil spot primer compatible with pavement coating.
E. Sand: As recommended in printed data sheets by sealer manufacturer.
1. Washed dry silica sand free of dust, trash, clay, organic materials or other
contaminates.
2. Gradation: To have an American Foundry Society grain fineness number that is no less than fifty
(50) and no more than seventy (70), when tested in accordance with ASTM C 136.
F. Mixing Water
1. Potable and free from harmful soluble salts.
2. Temperature of the water: minimum fifty degrees (50) F.
DALLAS COUNTY PAVEMENT SEALING
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23

24

EQUIPMENT
Use equipment that keeps the mixture homogeneous at all times and is capable of applying required
coating weights evenly over entire width of application mechanism to provide a uniformly coated surface.

MIXES

PaveShield®: Add five (5) pounds of sand to the engineered resin emulsion, and mix with power
equipment to a homogeneous coating.

PaveShield®: Add water to the coating mix as required for application, quantity not to exceed thirty five
(35) percent of engineered resin emulsion.

PART 3 - EXECUTION

3.1

A

B.

o

3.2

O ow>

m

3.3

ow»

3.4

3.5

EXAMINATION

Inspect existing paving surfaces for condition and defects that will adversely affect quality of work, and
which cannot be put into an acceptable condition through normal preparatory work as specified.

Do not place coating over unsound oil spots softened by fuel or oil. If this condition exists, notify
Architect/Engineer.

Starting installation constitutes Contractor's acceptance of surface as suitable for installation.

PREPARATION - AGED PAVEMENT

Repairing Asphaltic Concrete Pavement: Repair areas shown in schedule according to  Section 0117.61.

Crack Sealing: Apply crack sealant as detailed in Section 320117.61.

Cleaning

1. Clean pavement surface prior to applying primer coat and coating.

Protection

1. Protect adjacent curbs, walks, fences, and other items from receiving primer and coating.

Oil Spots

1. Clean oil spots and treat with oil spot primer.

Priming

1. Apply a diluted mixture of one (1) part primer and two (2) parts water at the rate of 0.03 to 0.06
gallons per square yard.

APPLICATION

Apply all coats uniformly at a rate of 0.14 - 0.17 gallons per square yard using mixed and diluted material.
Each coat to cure sufficiently to take traffic without scuffing.

Allow final coat to cure a minimum of twenty four (24) hours under good drying conditions before allowing
traffic.

CLEANING AFTER APPLICATION
Remove primer and coating from surfaces other than those requiring primer and coating.

PROTECTION
Barricade coated area until the coating has dried sufficiently for traffic.

END OF SECTION
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SECTION 320117

FLEXIBLE PAVEMENT REPAIR

PART 1 - GENERAL

1.1

A

1.2

moow»

m

1.3

SECTION INCLUDES
Patch pavement areas detailed on drawing to full-depth with hot mix, hot laid asphaltic concrete.

REFERENCES

Appropriate state specification for hot mix, hot laid asphalt for the job site area.

CL-19 The Asphalt Institute Bulletin, "Full-Depth Asphalt Patching"

ASTM D 946 Standard Specification for Penetration Graded Asphalt Cement in Pavement Construction
ASTM D 2397 Standard Specification for Cationic Emulsified Asphalt

ASTM D 3381 Standard Specification for Viscosity-Graded Asphalt Cement for use in Pavement
Construction

ASTM D 3628 Standard Practice for Selection and Use of Emulsified Asphalt

PROJECT/SITE CONDITIONS

ENVIRONMENTAL REQUIREMENTS

1. Apply hot mix, hot laid asphaltic concrete in dry weather when pavement and atmospheric
temperatures are [ forty (40) degrees ] [ ] F. or above and are anticipated to remain above [ forty
(40) degrees ] for four (4) hours after completing application.

PART 2 - PRODUCTS

2.1

A

B.
C.

2.2

A.
B.

MATERIALS

Asphalt Cement: ASTM D 3381 ASTM D 946 In accordance with Texas Department of Transportation
(TxDOT) standards.

Mineral Aggregate: [ In accordance with; TxDOT standards.

Tack Coat: ASTM D 2397 D 3628

MIXES

Use dry material to avoid foaming. Mix uniformly in central plant.

Mixture: [ 5 to 7 ] [ ] percent of asphalt cement by weight in total mixture in accordance with; TxDOT
standards

PART 3 - EXECUTION

3.1 EXAMINATION
A. Inspect areas that have not been detailed for patching on drawing number [ ] and notify Architect/Engineer
if additional patching is needed.
B. If after excavating for patching, the subbase is found to be unsuitable, notify Architect/Engineer.
3.2 PREPARATION
A. Remove surface, base course and subgrade to reach firm support. Extend at least one (1) foot horizontally
into pavement.
B. Make square or rectangular cuts. Make faces straight and vertical, with one pair of faces, where practical,
parallel to the direction of traffic.
C. Trim and compact subgrade. Compact subgrade to at least one hundred (100) percent of standard procter
density or ninety-five (95) percent of modified procter density.
D. Tack coat vertical surfaces with ASTM D 2397 or D 3628 asphalt emulsion types SS-1, SS-1h, CSS-1 or
CSS-1h diluted with equal parts of water.
3.3 REPAIR/RESTORATION
A. Backfill with hot mix, hot laid asphaltic concrete while temperature stays above one hundred eighty five
(185) degrees F. Prevent segregation of mixture.
B. Compact in layers, if hole is more that four (4) inches deep. Compact layers thoroughly to maximum of
three (3) inches in thickness. Compact with equipment most suited for size of job.
DALLAS COUNTY FLEXIBLE PAVING REPAIR
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C. Adequate compaction equipment will yield surface of patch at same elevation as the surrounding
pavement. When hand tamping or other light compaction methods are required, leave surface of
compacted patch slightly higher than adjacent pavement, permitting patch to be further compressed by
traffic.

D. Check riding quality and alignment of patch with a straight edge or string line.

3.4 CLEANING
A. Broom clean areas of work and remove extra materials from job site.
3.5 ATTACHED SCHEDULES
END OF SECTION
DALLAS COUNTY FLEXIBLE PAVING REPAIR
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SECTION 32 01 17.61

CRACK AND JOINT SEALING FOR ASPHALTIC PAVEMENTS

PART 1 - GENERAL

1.1

A

1.2

cowz>

1.3

>

1.4

1.5.

1.6

1.7

1.8

SECTION INCLUDES
Elastomeric hot applied crack and joint sealing in asphalt or portland cement concrete.

RELATED SECTIONS

Section 321216 Asphaltic Concrete Paving

Section 321723.13 Pavement Marking

Section 320113 Pavement Sealing

Section 320117 Repairing Asphaltic Concrete Pavements

REFERENCES

American Society for Testing and Materials (ASTM)

1. D 1190 Specification for Concrete Joint Sealant, Hot Applied Elastic Type

2. D 3405 Specification for Joint Sealants, Hot Applied, for Concrete and Asphalt

3. D 5329 Test Methods for Sealants and Fillers, Hot Applied, for Joints and Cracks in Asphaltic and
Portland Cement Concrete Pavements

SYSTEM DESCRIPTION
Provide installation of sealant.

SUBMITTALS
Product Data
1. Submit manufacturer's printed Product Data Sheet.

QUALITY ASSURANCE

Certification

1. Contractor to submit a letter stating that equipment used to heat the material meets requirements of
this specification.

Test Reports

1. Upon request the contractor will submit manufacturer's test results on products used.

PROJECT/SITE CONDITIONS

ENVIRONMENTAL REQUIREMENTS

1. Apply sealant only to clean, dry, properly prepared cracks and joints.

2. At ambient temperatures below forty (40) degrees F. use a hot compressed air lance to achieve
clean, dry, warm space for sealant installation.

EXISTING CONDITIONS

Cracks and joints under one quarter (1/4) inch width are not covered under this specification unless
stipulated in writing by Architect/Engineer.

Cracks and joints under one quarter (1/4) inch are to be addressed by means of routing and/or the use of a
hot compressed air jet to remove all loose materials and assure the sidewalls of cracks are clean and dry.

PART 2 - PRODUCTS

2.1 MANUFACTURER
A. Neyra Industries, Inc., Cincinnati, Ohio: Thermo-Seal PLS, Thermo-Seal Spec Plus 3405
1. Materials are listed as a standard of quality.
B. No substitutions allowed.
C. No other material will be acceptable unless approved by Architect/Engineer in writing ten (10) days prior to
bid date.
2.2 MATERIALS
A. Sealant: Thermo-Seal PLS or Thermo-Seal Spec Plus 3405
1. A hot applied elastomeric crack/joint sealant for asphaltic and concrete pavements.
DALLAS COUNTY CRACK AND JOINT SEALING
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A

B.

C.

EQUIPMENT

Melt down the sealant in a kettle or melter constructed as a double boiler. The space between the inner
and outer shells filled with a high flash heat transfer oil or other indirect heating means.

The kettle to be used must have constant agitation any time material is over three hundred (300) degrees
F. The kettle must have temperature monitoring capabilities.

Roofing kettles or other direct fired melters are not acceptable for these materials.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Inspect existing pavement for conditions and defects that will adversely affect quality of work and which
cannot be put into acceptable condition through normal preparatory work as specified.
B. Starting installation constitutes contractors acceptance of surface as suitable for installation.
3.2 PREPARATION
A. Cracks
1. Remove vegetation and all incompressibles from cracks and joints by means of hot compressed air
lance.
2. Cracks and joints less than one quarter (1/4) inch in width must be routed to a minimum one half
(1/2) inch by one half (1/2) inch in shape.
B. Sealant
1. Prepare sealant in specified equipment.
2. Heat sealant according to manufacturer's Product Data Sheet.
3.3 APPLICATION
A. Install heated sealant directly into cracks and joints not to exceed a one (1) inch wide band.
B. Control thickness to one eighth (1/8) inch above pavement surface.
C. Finished sealed cracks and joints will be uniformly level and all "sinkers" will be refilled to achieve flush to
one eighth (1/8) inch concave surface appearance.
34 PROTECTION
A. Care must be taken to keep the public from work area while sealant is being installed and traffic should not
be allowed to cross sealant filled cracks and joints for a period of ten (10) minutes.
B. Failure to follow manufacturer's printed recommendations could result in a severe burn
END OF SECTION
DALLAS COUNTY CRACK AND JOINT SEALING
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SECTION 3213 13

CONCRETE PAVING

PART 1 - GENERAL

1.1

A

1.2

1.3

ow>

1.4

1.5

1.6

1.7

RELATED CONDITIONS

Provisions established within the 00 72 00 General Conditions, the 00 73 00 Supplementary Conditions,
the General Requirements (Sections of Division 1) and the Drawings are hereby made a part of this
Section.

SCOPE
This Section includes labor, material, equipment and related services necessary to furnish and install
paving, including sidewalks, and surfacing indicated on the Drawings or specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Subgrade Preparation - Section 31 22 00, Grading.
Drainage Items - Section 33 40 00, Storm Drainage Ultilities.
Concrete - Section 32 13 13, Cast-in-Place Concrete.

REFERENCE STANDARDS

Meet requirements and recommendations of applicable portions of the Standards listed:

1. City Standard Details and Specifications.

2. North Central Texas Council of Governments (COG) Standard Specifications for Public Works
Construction, Current Edition and Amendments.

3. Texas Highway Department Standard Specification for Construction of Highways, Streets and
Bridges, 1995 (THD).

4. American Association of State Highway and Transportation Officials (AASHTO).

5. American Water Works Associations (AWWA), Current Editions.

6. American Society for Testing and Materials (ASTM), Current Edition.

Any reference to methods of measurement or payment in reference specifications are not applicable. In

event of conflict this specification applies.

MINIMUM REQUIREMENTS
Referenced tests, material standards and specification are minimum requirements.

SOURCE LOCATIONS
Identify location of sources of each required material and of batching plant and ready-mix (if applicable).

SUBMITTALS
Submit Test Reports, Product Data, Mix Design etc. to the Engineer.
PRODUCT DATA

1. Submit material source and ready-mix plant location(s) for approval.
2. Submit type and size of equipment to be used for each required operation.
3. Submit test panels for exposed aggregate surfaces.

CONCRETE TEST REPORTS AND MIX DESIGNS
1. As specified in Section 03 30 00.
DELIVERY TICKETS

1. As specified in Section 03 30 00.

PART 2 - PRODUCTS

2.1 PORTLAND CEMENT
A. Portland cement shall be Type 1 of a standard brand of cement and shall conform to the applicable
provisions of Texas Highway Department Standard Specification, Iltem 360, “Concrete Pavement.”
2.2 AGGREGATES FOR CONCRETE
A. Shall be considered as either fine or coarse and shall meet the requirements of the City Standard
Specification.
DALLAS COUNTY CONCRETE PAVING
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24

25

2.6

27

2.8

29

CONCRETE

Shall be composed of Portland cement, coarse aggregate, fine aggregate, water, mineral filler and/or
admixtures if permitted by the Engineer. Concrete shall have a minimum compressive strength, at 28
days, of not less than 3500 psi (or as noted on the plans) 5" concrete thickness and not less than 3500 psi
(or as noted on the plans) for 6" concrete thickness, and a slump from 3 to 5". Measuring materials,
batching, and mixing shall conform to ASTM C94. Air entrainment shall be between 5% and 7%.

REINFORCING STEEL
Shall conform to ASTM A615, Grade 40 or 60.

CONCRETE CURBS/GUTTERS
Conform to requirements of City Standard Specification.

CONCRETE WALKS
Conform to requirements of City Standard Specification.

PAVING EXPANSION JOINTS
Hot poured elastic type sealant, ASTM D1190, over bituminous non-extruding, impregnated cane fiber
board, ASTM D1751. Thickness as indicated for exterior concrete paving and slabs.

SIDEWALK EXPANSION JOINTS

Pourable to component synthetic polymer type sealant, ASTM D1850, over ethafoam joint material
(foamed polyethylene) by Dow Chemical Co., Midland, Michigan. Make minimum of 1/2" deep or as
detailed.

POLYVINYL CHLORIDE PIPE (PVC) PIPE
PVC pipe shall be Schedule 40 and shall conform to commercial standard CS 256-63. PVC compounds
are restricted to PVC 1120 and PVC 1220.

PART 3 - EXECUTION

3.1 INSPECTION
A. Examine the areas and conditions under which paving and surfacing operations are to be performed. Do
not proceed with the Work until unsatisfactory conditions have been corrected.
3.2 COORDINATION
A. Coordinate paving and surfacing operations to protect both existing and new concurrent construction.
3.3 ALIGNMENT AND GRADE STAKES
A. Provide necessary alignment and grade stakes to do work. Set stakes at maximum intervals of 50' for
roads, walks, or parking aisles (gutters and crown) and every 2500 square feet for parking areas, and at
spot elevations shown on drawings.
3.4 SUBGRADE VERIFICATION/PREPARATION FOR CONCRETE PAVING
A. Recompact the upper six inches of the subgrade as specified in Section 31 22 13 and prepare the
subgrade for paving. The subgrade is defined as that portion of the roadbed upon which the paving or
base is to be placed. The subgrade shall be finished to the lines, grades and section shown on the
Drawings. All soft, yielding material, clods or other material shall be removed and replaced with suitable
material or the condition otherwise satisfactory corrected.
3.5 COMPACTION DENSITY
A. Compact subbases under paving as specified in Section 31 20 00 — Earth Moving, and on the grading
plans
3.6 . COMPACTION EQUIPMENT
A. Comply with the following minimum requirements.
1. Tamping Roller - 200 psi per tamper foot.
2. Pneumatic Tire Roller - 150 to 250 Ibs. Per inch of overall width.
3. Steel Wheeled Roller - 8 tons total weight.
4. Vibratory Compactor - as approved.
DALLAS COUNTY CONCRETE PAVING
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3.7

CONCRETE — GENERAL

A. Conform to applicable requirements City Standard Specifications, except as otherwise specified herein.

B. Excavate, shape and compact subgrade for suitable bearing surface. Remove any unacceptable material.
Remove roots occurring within 12" or nearest concrete surface. Fill depressions with acceptable material
and compact.

C. Provide suitable forms of metal, wood or as approved to contain concrete to indicated line, grade and
shape until set. Provide face forms for curb and other section free of defects and conforming to indicating
shapes. Provide side forms to full depth of concrete. Use approved flexible forms or curved forms of
proper radius on curves having a radius of 150' or less.

D. Coat forms with form treating material prior to placing concrete to prevent concrete damage during form
removal.

E. Concrete Mixing
1. ACI 301, Chapter 7, ready-mixed unless Engineer gives permission to site mix.

F. Concrete Placing
1. Place construction and control joints as indicated on Drawings and as specified.

2. Immediately before concrete placement, thoroughly wet moisture absorbing material that will be in
contact with the concrete.

3. Place concrete in forms without segregation. Vibrate to remove voids. Strike off concrete and float
smooth.

4 Do not place concrete as specified.

5. Finish concrete as specified.

6. Place backfill using required material as soon as possible without damaging concrete.

7. Repair or remove and replace damaged concrete as directed. Conform to ACI 301, Chapter 9.

G. Curing
1. ACI 301, Section 5 use waterproof sheet materials or liquid membrane.

3.8 CONCRETE CURB AND GUTTER

A. Conform to City Standard Specification.

B. General
1. Concrete curb and gutter shall be constructed at the locations shown on the Drawings and shall

conform to the cross sections shown on the Drawings.

C. Forms
1. Forms shall be either wood or metal, straight, free of warp, and of a depth equal to the depth and

thickness of the finished work. Hold firmly in place with stakes or pins so that no movement of the
forms will result from the pressure of the concrete or manipulations necessary to finish the
concrete. Forms shall be thoroughly cleaned and oiled before concrete is deposited. Forms shall
be carefully removed so as not to damage the new concrete.

D. Reinforcement
1. Reinforcing steel shall be placed where indicated on the Drawings. Reinforcing steel shall be free

of rust, mill scale, dirt oil or other coatings. Metal chairs or precast blocks shall be used to hold the
reinforcing steel in the proper plane. All reinforcing steel intersections shall be securely tied with
wire.

E. Concrete Mix
1. Concrete for curb and gutter shall conform to the applicable provisions of City and shall have a

minimum compressive strength of 3500 psi at 28 days (or as noted on the plans).

F. Placing Concrete
1. Concrete shall be place as nearly as practicable in its final position to avoid segregation due to

rehandling or flowing. Concrete which is partially hardened or been contaminated by foreign
material shall not be placed in the work, nor shall retempered concrete be used.

2. No concrete shall be place when the air temperature is 40°F and falling, but it may be placed when
the air temperature is 35°F and rising. The air temperature will be taken in the shade away from
artificial heat.

3. Concrete shall be transported in agitating mixers as rapidly as possible. When the air temperature
is above 90°F, no concrete shall be used in which 45 minutes have elapsed from the time the water
is added until the concrete is placed in the forms. When the air temperature is below 90°F, 60
minutes may be substituted above. If cement dispersing agents are used, the above times may be
increased by 30 minutes.

4. Concrete shall be thoroughly compacted during and immediately after placing by vibrating the
concrete internally by means of mechanical vibrating equipment.

DALLAS COUNTY CONCRETE PAVING
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Joints

1. Curb and gutter shall be poured in sections not longer than 90’ unless otherwise shown on the
Drawings. Each section shall be separated by a premolded or board joint conforming to the cross
sections specified. Curb and gutter shall be marked into separate subsections, each not exceeding
10’ in length, by use of approved jointing tool.

H. Finishing
1. Curb and gutter shall be finished in conformance with the City Standard Specifications.
l. Curing Concrete
1. Immediately after the finishing of the concrete surface and after free surface moisture has
disappeared, the concrete shall be sprayed uniformly with an approved curing compound.
3.9 CURB/GUTTER MACHINE PLACEMENT
A. At Contractor’s option, place curbs by use of an approved curb machine, using approved shapes, that will
produce a finished project meeting standards of dimension, quality, and appearance as would be achieved
by cast in place procedures. Hand finish surfaces as needed to provide required finish and texture.
B. Finish concrete to give uniform appearance in surface contour and texture.
C. Maximum Allowable Deviation: 3/16” when checked with a 10 foot straight edge. Remove and replace
any curb exceeding stated deviation.
D. Maintain design flow line of gutters to avoid low spots trapping water. Remove low spots by grinding and
retexturing.
3.10 ON GRADE CONCRETE
A. Conform to the City Standard Specification.
B. The contractor may use a mix design currently being used on any City project which meet these
Specifications.
C. Place expansion joints as indicated on Drawings. In addition, place where concrete surrounds or adjoins
any existing fixed objects such as fire hydrants, columns, building foundations, and other rigid structures.
D. Maximum Allowable Deviation of Formed Edges from Indicated Location: 1/2". Maximum Allowable
Deviation of Surface: 1/4" when checked with a ten foot straight edge. Remove to nearest joint and
replace any walk or slab exceeding stated deviations.
E. Slope walks and slabs away from buildings as indicated but not less than 1/8" per foot. Maintain design
drainage grades to avoid low spots trapping water.
F. After water sheen has disappeared, lightly brush surface to a uniform texture unless otherwise indicated or
directed. Edge joints to provide a smooth border around each panel.
3.1 FINISHES
Exposed aggregate finish.
A. Float surfaces to required lines and grades.
B. Wash aggregate prior to placing. While concrete is still plastic broadcast moistened finish aggregate
uniformly over surface to depth of single stone.
C. Roll surfaces to fully embed aggregate.
D. Wash and brush surfaces to remove overlying cement matrix and expose aggregate. Use chemical
retarder if required to extend working time.
E. Match approved mock up.
3.12 CONCRETE TESTING
A. Slump and compression cylinders as specified under Section 03 30 00.
3.13 CONDUITS
A. PVC piping shall be installed a minimum depth of 24" below the final paving grade at the locations shown
on the Drawings. PVC conduit shall be as detailed on the Drawings. All backfill shall be compacted to
95% Standard Proctor Density.
3.14 CLEANING UP
A. Upon completion of the Work, clean up work areas by removing debris, surplus material and equipment
from the Site. Paved surfaces shall be swept clean and curbs shall be backfilled.
DALLAS COUNTY CONCRETE PAVING
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3.15 GUARANTEE
A. The Contractor shall furnish, at no cost to the Owner, a one year guarantee on paving, which shall cover
defects in materials and workmanship, and shall cover repair and maintenance during the building
construction period. The guarantee shall be one year from the final acceptance of the pavement by the
Owner.

END OF SECTION
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SECTION 32 14 00

PART 1 - GENERAL

1.1

1.2

1.3

A

o

o

A.

B.

UNIT PAVING
SUMMARY
Section Includes:
1. Recycled porcelain aggregate pavers.
2. Edge restraints.
3. Related materials necessary to complete installation.
SUBMITTALS

Product Data: Manufacturer’s technical literature for each type of product indicated, specified, or
required.

Sieve Analyses: For sand setting-bed materials, according to ASTM C136.

Samples for Initial Selection: For each type of unit paver indicated.

Samples for Verification: For full-size units of each type of unit paver indicated.

QUALITY ASSURANCE

Installer Qualifications: A qualified unit paving installer. Installer's field supervisor must have
Concrete Paver Installer Certification from the Interlocking Concrete Pavement Institute (ICPI)
with following designation:

1. Commercial Paver Technician Designation.

Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate
aesthetic effects, and to set quality standards for materials and execution.

1. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

PART 2 - PRODUCTS

2.1

22

A.

A

MANUFACTURER

Basis of Design: Contract Documents are based on products specified below to establish a
standard of quality. Other manufacturers with products having equivalent characteristics may be
considered, provided deviations are minor and design concept expressed in Contract Docu-
ments is not changed, as judged by Architect.

1. Manufacturer: Wausau Tile.
2. Product: Ecopremier H-Series Pavers.
3. Color: As selected by the Architect from manufacturer’s full range.

PAVERS

Recycled Porcelain Aggregate Pavers:

DALLAS COUNTY UNIT PAVERS
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2.3

A

24

A

B.

C.

Thickness: 2 inches.

Freeze/Thaw: Resistant when tested according to ASTM C1262.

Compressive Strength: Average not less than 9,500 psi, with no individual unit less than
8,000 psi, when tested according to ASTM C140.

4. Water Absorption: Not more than 4.5 percent when tested according to ASTM C140.

5. Flexural Strength: Average not less than 1,800 pounds when tested according to ASTM
C140.

Sl

EDGE RESTRAINTS

Steel Edge Restraints: Manufacturer's standard painted steel edging 1/4 inch thick by 5 inches
high with loops pressed from or welded to face to receive stakes at 36 inches o.c. and steel
stakes 15 inches long for each loop.

1. Color: As selected by Architect from manufacturer's full range.

SAND SETTING-BED MATERIALS

Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with
gradation requirements in ASTM C33 for fine sand.

Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing
No. 16 sieve and no more than 10 percent passing No. 200 sieve.

Herbicide: Commercial chemical for weed control, registered with the EPA. Provide in granular,
liquid, or wettable powder form.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Acceptance of Surfaces and Conditions:

1. Examine surfaces and conditions, with |Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the
Work.

2. Proceed only when unsatisfactory conditions have been corrected in a manner complying
with Contract Documents.

3. Starting Work within a particular area will be construed as acceptance of surface
conditions.

3.2 INSTALLATION, GENERAL

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be
visible or cause staining in finished work.

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors
and textures.

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped
edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units
without cutting where possible. Hammer cutting is not acceptable.

D. Joint Pattern: As indicated.

DALLAS COUNTY UNIT PAVERS
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3.3

3.4

Tolerances: Do not exceed 1/16 inch unit-to-unit offset from flush (lippage) nor 1/8 inch in 24
inches and 1/4 inch in 10 feet from level, or indicated slope, for finished surface of paving.

SAND SETTING BED APPLICATIONS
Compact soil subgrade uniformly to at least 95 percent of ASTM D698 laboratory density.

Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding. Excavate soft
spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by
Architect, and replace with compacted backfill or fill as directed.

Place sand base, compact by tamping with plate vibrator, and screed to depth indicated.

Place leveling course and screed to a thickness of 1 to 1-1/2 inches, taking care that moisture
content remains constant and density is loose and uniform until pavers are set and compacted.

Treat leveling course with herbicide to inhibit growth of grass and weeds.

Set pavers with a minimum joint width of 1/16 inch and a maximum of 1/8 inch, being careful not
to disturb leveling base. If pavers have spacer bars, place pavers hand tight against spacer
bars. Use string lines to keep straight lines. Fill gaps between units that exceed 3/8 inch with
pieces cut to fit from full-size unit pavers.

Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to
5000-Ibf compaction force at 80 to 90 Hz. Use vibrator with neoprene mat on face of plate or
other means as needed to prevent cracking and chipping of pavers. Perform at least three
passes across paving with vibrator.

1. Compact pavers when there is sufficient surface to accommodate operation of vibrator,
leaving at least 36 inches of uncompacted pavers adjacent to temporary edges.

2. Before ending each day's work, compact installed pavers except for 36 inch width of
uncompacted pavers adjacent to temporary edges (laying faces).

3. As work progresses to perimeter of installation, compact installed pavers that are
adjacent to permanent edges unless they are within 36 inches of laying face.

4. Before ending each day's work and when rain interrupts work, cover pavers that have not

been compacted and cover leveling course on which pavers have not been placed with
nonstaining plastic sheets to protect them from rain.

Spread dry sand and fill joints immediately after vibrating pavers into leveling course. Vibrate
pavers and add sand until joints are completely filled, then remove excess sand. Leave a slight
surplus of sand on the surface for joint filling.

Do not allow traffic on installed pavers until sand has been vibrated into joints.

Repeat joint-filling process 30 days later.

REPAIRING

Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Provide new units to match adjoining units and

install in same manner as original units, with same joint treatment and with no evidence of
replacement.

END OF SECTION
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SECTION 32 16 13.13

CAST-IN-PLACE CONCRETE CURBS AND GUTTERS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED CONDITIONS
Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

QUALITY ASSURANCE

Construction minimum standards: Standard Specifications of the State of Texas, Department of
Transportation, latest edition.  North Central Texas Council of Governments (COG) Standard
Specifications for Public Works Construction, Current Edition and Amendments.

Should conflicts arise between standard specifications of government agencies mentioned herein and
Contract Documents, the more stringent shall govern.

SUBMITTALS

Product data:

1. Concrete mix design.

2. Manufacturers technical data/for all materials.

PART 2 - PRODUCTS

2.1
A.

ow

@mmo

MATERIALS

Concrete: Shall be composed of Portland cement, coarse aggregate, fine aggregate, water, mineral filler
and/or admixtures if permitted by the Civil Engineer. Concrete shall have a minimum compressive
strength, at 28 days, of not less than 3000 psi (or as noted on the plans) and minimum of 6 + 1.5%
entrained air. Measuring materials, batching, and mixing shall conform to ASTM C94.

Aggregate base: In accordance with the City Specifications unless indicated otherwise.

Expansion joint filler:

1. Vehicular paving: preformed bituminous; 3/4" thick.
2. Walks: ASTM D545, flexible foam, 3/8" thick; Sonneborn "Sonoflex F" or W.R. Meadows
"Ceramar".

Reinforcing steel: ASTM - 615 - 79, Grade 60.

Dowels, load transfer devices, tie bars, etc.. ASTM A615, Grade 60.

Sealant: Refer to details on the drawings.

Bond breaker: Liquid membrane, plastic film, or asphalt saturate felt or paper.

PART 3 - EXECUTION

3.1 INSPECTION
A. Examine the areas and conditions under which paving and surfacing operations are to be performed. Do
not proceed with the Work until unsatisfactory conditions have been corrected.
3.2 COORDINATION
A. Coordinate paving and surfacing operations to protect both existing and new concurrent construction.
3.3 ALIGNMENT AND GRADE STAKES
A. Provide necessary alignment and grade stakes to do work. Set stakes at maximum intervals of 50’ for
roads, walks, or parking aisles (gutters and crown) and every 2500 square feet for parking areas, and at
spot elevations shown on drawings.
3.4 SUBGRADE VERIFICATION/PREPARATION FOR CONCRETE PAVING
A. Recompact the upper 6” of the subgrade as specified in Section 31 20 00 — Earth Moving and prepare the
subgrade for paving. The subgrade is defined as that portion of the roadbed upon which the paving or
base is to be placed. The subgrade shall be finished to the lines, grades and sections shown on the
Drawings. All soft, yielding material, clods or other material shall be removed and replaced with suitable
material or the condition otherwise satisfactorily corrected.
DALLAS COUNTY CAST-IN-PLACE CONCRETE CURBS AND GUTTERS
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3.5

COMPACTION DENSITY

A. Compact subbases under paving as specified in Section 31 20 00 — Earth Moving and on the grading
plans.
3.6 COMPACTION EQUIPMENT
A. Comply with the following minimum requirements

1. Tamping Roller - 200 psi per tamper foot.

2. Pneumatic Tire Roller - 150 to 250 Ibs. per inch of overall width.

3. Steel Wheeled Roller - 8 tons total weight.

4. Vibratory Compactor - as approved.

3.7 CONCRETE CURB AND GUTTER
A. Conform to City Standard Specification.
B. General

1. Concrete curb and gutter shall be constructed at the locations shown on the Drawings and shall

conform to the cross sections shown on the Drawings.
C. Forms

1. Forms shall be either wood or metal, straight, free of warp, and of a depth equal to the depth and
thickness of the finished work. Hold firmly in place with stakes or pins so that no movement of the
forms will result from the pressure of the concrete or manipulations necessary to finish the
concrete. Forms shall be thoroughly cleaned and oiled before concrete is deposited. Forms shall
be carefully removed so as not to damage the new concrete.

D. Reinforcement

1. Reinforcing steel shall be placed where indicated on the Drawings. Reinforcing steel shall be free
of rust, mill scale, dirt, oil or other coatings. Metal chairs or precast blocks shall be used to hold the
reinforcing steel in the proper plane. All reinforcing steel intersections shall be securely tied with
wire.

E. Concrete Mix

1. Concrete for curb and gutter shall conform to the applicable provisions of City and shall have a
minimum compressive strength of 3000 psi at 28 days (or as noted on the plans) and a minimum of
4 + 6% entrained air.

F. Placing Concrete

1. Concrete shall be placed as nearly as practicable in its final position to avoid segregation due to
rehandling or flowing. Concrete which is partially hardened or been contaminated by foreign
materials shall not be placed in the work, nor shall retempered concrete be used.

2. No concrete shall be placed when the air temperature is 40°F and falling, but it may be placed
when the air temperature is 35°F and rising. The air temperature will be taken in the shade away
from artificial heat.

3. Concrete shall be transported in agitating mixers as rapidly as possible. When the air temperature
is above 90°F, no concrete shall be used in which 45 minutes have elapsed from the time water is
added until the concrete is placed in the forms. When the air temperature is below 90°F, 60
minutes may be substituted above. If cement dispersing agents are used, the above times may be
increased by 30 minutes.

4. Concrete shall be thoroughly compacted during and immediately after placing by vibrating the
concrete internally by means of mechanical vibrating equipment.

G. Joints

1. Curb and gutter shall be poured in sections not longer than 90' unless otherwise shown on the
Drawings. Each section shall be separated by a premolded or board joint conforming to the cross
sections specified. Curb and gutter shall be marked into separate subsections, each not exceeding
10" in length, by use of approved jointing tool.

H. Finishing
1. Curb and gutter shall be finished in conformance with City, Standard Specifications.
l. Curing Concrete
1. Immediately after the finishing of the concrete surface and after free surface moisture has
disappeared, the concrete shall be sprayed uniformly with an approved curing compound.
3.8 CURB/GUTTER MACHINE PLACEMENT
A. At Contractor's option, place curbs by use of an approved curb machine, using approved shapes, that will
produce a finished project meeting standards of dimension, quality, and appearance as would be achieved
by cast-in-place procedures. Hand finish surfaces as needed to provide required finish and texture.
B. Finish concrete to give uniform appearance in surface contour and texture.
DALLAS COUNTY CAST-IN-PLACE CONCRETE CURBS AND GUTTERS
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Maximum Allowable Deviation: 3/16" when checked with a 10' straight edge. Remove and replace any
curb exceeding stated deviation.

D. Maintain design flow line of gutters to avoid low spots trapping water. Remove low spots by grinding and
retexturing.
3.9 ON GRADE CONCRETE
A. Conform to the City Standard Specification.
B. The Contractor may use a mix design currently being used on any City project which meet these
Specifications.
C. Place expansion joints as indicated on Drawings. In addition, place where concrete surrounds or adjoins
any existing fixed objects such as fire hydrants, columns, building foundations, and other rigid structures.
D. Maximum Allowable Deviation of Formed Edges from Indicated Location: 1/2". Maximum Allowable
Deviation of Surface: 1/4" when checked with a 10’ straight edge. Remove to nearest joint and replace
any walk or slab exceeding stated deviations.
E. Slope walks and slabs away from buildings as indicated but not less than 1/8" per foot. Maintain design
drainage grades to avoid low spots trapping water.
F. After water sheen has disappeared, lightly brush surface to a uniform texture unless otherwise indicated or
directed. Edge joints to provide a smooth border around each panel.
3.10 CONCRETE TESTING
A. Strength: The strength of the concrete for each portion of the structure shall be as designated on the
project drawings. Strength requirements shall be based on 28 day compressive strength, unless high
early strength is specified in which case required strength shall be obtained at 7 days.
B. Slump: Slump of concrete of normal weight as determined by "Method of Test for Slump of Portland
Cement Concrete" (ASTM C-143), shall be 5" maximum and 2" minimum. (For concrete to be vibrated).
3.1 SEALANT
A. Perform sealant work only when ambient temperature is 40°F or higher.
B. Apply only to joints which are free of material which may inhibit bond.
C. Seal any joints or areas which will permit penetration of moisture. Make all joints water and airtight
3.12 CONDUITS
A. PVC piping shall be installed a minimum depth of 24" below the final paving grade at the locations shown
on the Drawings. PVC conduit shall be as detailed on the Drawings. All backfill shall be compacted to 95
- 100% Standard Proctor Density.
3.13 CLEANING UP
A. Upon completion of the Work, clean up work areas by removing debris, surplus material and equipment
from the Site. Paved surfaces shall be swept clean and curbs shall be backfilled.
3.14 GUARANTEE
A. The Contractor shall furnish, at no cost to the Owner, a one year guarantee on paving, which shall cover
defects in materials and workmanship, and shall cover repair and maintenance during the building
construction period. The guarantee shall be one year from the final acceptance of the pavement by the
Owner.
END OF SECTION
DALLAS COUNTY CAST-IN-PLACE CONCRETE CURBS AND GUTTERS
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SECTION 32 17 23.13

PAINTED PAVEMENT MARKINGS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED CONDITIONS
Provisions established within the 00 72 00 General Conditions and 00 73 00 Supplementary Conditions,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.

SUMMARY

This Section includes the following:

1. Extent of pavement striping in driveways, and parking lot as indicated on drawings.
2. Striping and marking of concrete surfaces.

SUBMITTALS
Submit manufacturer's product specifications and instructions for marking paint.

JOB CONDITIONS
Do not apply marking paint when weather is foggy or rainy, or when ambient or pavement temperature is
below 40° F, nor when such conditions are anticipated during the eight (8) hours after application.

PART 2 - PRODUCTS

2.1

A

2.2

MARKING PAINT
Lane Marking Paint: Alkyd-resin type, ready mixed complying with AASHTO M248, Type I.

1. Parking Striping Color: White Stripe unless otherwise required by local governing regulations.

2. Handicap Parking Striping Color: International blue background with white symbol unless
otherwise required by local governing regulations.

3. Fire Lane Striping Color: Red stripe with white letters unless otherwise required by local governing
regulations.

EQUIPMENT

Pressurized, self-contained paint machine capable of applying a straight line from 2" to 6" wide, with
consistent coverage of a minimum of 100 square feet per gallon.

PART 3 - EXECUTION

3.1 INSPECTION AND PREPARATION
A. Locate markings as required by drawings. Provide qualified technician to supervise equipment and
application of markings. Lay out markings using guide lines, templates and forms.
B. Thoroughly clean surfaces free of dirt, sand, gravel, oil and other foreign materials.
C. Allow concrete to cure before painting as required by manufacturer of traffic paint.
D. Do not apply on wet surface.
3.2 APPLICATION
A. Apply marking paint at rate of one gallon per 105 (+/-5) square feet (equivalent to approximately one
gallon for 300 lineal feet of 4" wide stripe).
B. Apply marking paint straight and uniform.
3.3 CLEAN UP
A. Clean up all debris caused by the work of this section, keeping the premises clean and neat at all times.
END OF SECTION
DALLAS COUNTY PAINTED PAVEMENT MARKINGS
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SECTION 32 84 00

PLANTING IRRIGATION

PART 1 - GENERAL
1.1 WORK INCLUDED:

A. Furnish all labor, materials, supervision, supplies, transportation, and equipment necessary for
the proper installation of the irrigation system in strict accordance with these specifications,
schedules, and drawings (but shall not be limited to):

1. Trenching and backfilling.

2. Automatically controlled irrigation system.
3. Testing and adjusting of all systems.

4. “As-built” drawings.

1.2 REQUIREMENTS OF REGULATORY AGENCIES:

A. Al work under this section shall comply with the provisions of these Specifications, as illustrated on the
accompanying drawings, or as directed by the Owner and shall satisfy all applicable local codes, ordinances,
or regulations of the governing bodies and all authorities having jurisdiction over this Project.

B. Installation of equipment and materials shall be done in accordance with requirements of the National
Electrical Code, City Plumbing Code, and standard plumbing procedures. The drawings and these
Specifications are intended to comply with all the necessary rules and regulations; however, some
discrepancies may occur, the Contractor shall immediately notify the Landscape Architect in writing of the
discrepancies and apply for an interpretation. Should the discovery and notification occur after the execution
of a contract, any additional work required for compliance with the regulations shall be paid for as covered by
these Contract documents.

C. The Contractor shall give all necessary notices, obtain all permits, and pay all costs in connection with his
work; file with all governmental departments having jurisdiction; obtain all required certificates of inspection
for his work and deliver to the Owner.

D. The Contractor shall include in the work any labor, materials, services, apparatus, or drawings in order to
comply with all applicable laws, ordinances, rules, and regulations whether or not shown on the drawings
and/or specified.

E. The installation of the irrigation system shall be made by an individual or firm duly licensed under Article No.
8751 VTCS, Titled "Licensed Irrigators Act", S.B. No. 259 as passed by the 66th Texas Legislature.

1.3 APPROVAL:

A. Wherever the terms approve or approval are used in these specifications, they shall mean the
approval of the Owner/Owner’s Representative and/or Landscape Architect/Irrigation
Consultant (to be noted as Owner/Landscape Architect throughout remainder of these
specifications).

1.4 COORDINATION OF WORK:

A. Irrigation Contractor shall coordinate his work with the other trades and professions on the job
site in accordance to scheduling guidelines as provided by Owner/Landscape Architect. The
Irrigation Contractor shall notify Owner/Landscape Architect if Irrigation Contractor believes

DALLAS COUNTY PLANTING IRRIGATION
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there is danger of his work being damaged or destroyed by the work of other trades or
professions in normal pursuit of their trades. The Irrigation Contractor shall notify the
Landscape Architect of any conditions not shown on the plans which would make any
adjustments or delays necessary.

B. Before any work is started, a meeting shall be held between the Irrigation Contractor,
Owner/Landscape Architect, and Landscape Contractor pertaining to work under these
specifications.

C. Owner/Landscape Architect, Irrigation Contractor, and Landscape Contractor shall attend all
progress meetings as requested by the Owner during installation.

1.5 INSPECTION OF SITE:

A. The Irrigation Contractor shall take necessary precautions to protect all site conditions to
remain (i.e. utilities, concrete paving, structures, plant material, grades, etc.). Should any
damage occur, the Contractor shall repair the damage it its original condition at his own

expense.

B. lIrrigation Contractor shall be responsible for damage to utilities, including all electrical,
telephone, gas, water, sanitary and storm sewer, and other applicable utilities. Irrigation
Contractor shall obtain as much information as possible from sources such as
Owner/Landscape Architect, other contractors, and utility companies to locate utilities prior to
beginning work.

C. If required, hand excavation shall be used to minimize possible damage.

D. Irrigation Contractor shall make necessary minor adjustments in the layout as required (with
approval of Owner/Landscape Architect) to work around existing conditions at no increase of
cost to the Owner.

E. Contractor shall make necessary adjustments in the layout as may be required to connect to existing stub-outs,
should such stub- outs not be located exactly as shown and as may be required to work around existing work, at
no increase in cost to the Owner. All such work will be recorded on record drawings and turned over to the
Owner prior to final acceptance.

1.6 SUBSTITUTIONS:

A. Several items in this section and on the plans are specified by a manufacturer's brand name and catalog
number, followed by the phrase "or approved equal". This is not intended to unduly restrict competitive
procurements or bidding, but is done to assure a minimum standard of quality which is believed to be best for
the item specified and to match existing equipment.

1.7 REJECTIONS:

A. The Owner/Landscape Architect reserves the right to reject material and/or work which does
not conform to the contract. Rejected work shall be removed or corrected at the earliest
possible time.

1.8 WATER SUPPLY:

A. Water supply and water meter shall be furnished by the Owner.

1.9 ELECTRICAL SUPPLY:
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A. Electric power shall be provided within five feet of each controller location by the G.C. The irrigation contractor
shall provide final hardwire connection.

1.10 SPARE PARTS:

A. The Contractor shall supply the Owner with five spray heads, one for each head designated on the plan. The
Contractor shall supply one additional key and hose swivel for the quick coupler.

1.11 SUBMITTALS:

A. RECORD DRAWINGS:
1. Record dimensioned locations and depths for each of the following:

a. Point of connection.

Sprinkler pressure line routing (provide dimensions for each 100 lineal feet (maximum) along each
routing, and for each change in directions).

Gate valves.

Sprinkler control valves (buried only).

Control wire routing.

Other related items as may be directed by the Landscape Architect.

~0o a0

2. Locate all dimensions from two permanent points (buildings, monuments, sidewalks, curbs, or pavements).

3. Record all changes which are made from the Contract drawings, including changes in the pressure and
non-pressure lines.

4. Record all required information on a set of blackline prints of the Contract drawings. Do not use these prints
for any other purpose.

5. Maintain information daily. Keep Contract drawings at the Worksite at all times and available for review by
the Owner’s representative.

6. When record drawings have been approved by the Owner’s Representative, transfer all information to a
set of reproducible mylars using permanent India ink. Changes using ball-point pen are not acceptable.
Make dimensions accurately at the same scale used on original Drawings, or larger. If photo reduction is
required to facilitate controller chart housing, notes or dimension must be a minimum 1/4 inch in size.
7. Reproducible mylars will be furnished by the Owner cost for printing and handling.
B. CONTROLLER CHARTS:

1. Do not prepare charts until record drawings have been approved by the Owner’s representative.

2. Provide one controller chart for each automatic controller installed.

a. Chart may be a reproduction of the record drawing, if the scale permits fitting within the controller
door. If photo reduction prints are required, keep reduction to maximum size possible to retain full
legibility.

b. Chart shall be blackline print of the actual system, showing the area covered by that controller.
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3. Identify the area of coverage of each remote control valve, using a distinctly different pastel color, drawn
over the entire area of coverage.

4. Following approval of charts by the Owner’s representative, they shall be hermetically sealed between two
layers of 20 mil. thick plastic sheet.

5. Charts must be completed and approved prior to final acceptance of the irrigation system.
C. OPERATING AND MAINTENANCE MANUALS:
1. Provide individual bound manuals detailing operating and maintenance requirements for irrigation systems.

2. Manuals shall be delivered to the Owner’s representative for review and approval no later than 10 days
prior to completion of work. Revise manual as required.

3. Provide descriptions of all installed materials and systems in sufficient detail to permit maintenance
personnel to understand, operate, and maintain the equipment.

4. Provide the following in each manual:

a. Index sheet, stating Irrigation Contractor's name, address, telephone number, and name of person
to contact.
b. Duration of guarantee period.
C. Equipment list providing the following for each item:
1. Manufacturer's name.
2. Make and model number.
3. Name and address of local manufacturer's representative.
4. Spare parts list in detail.
5. Detailed operating and maintenance instructions of major equipment.

d. Recommended programs for watering by season.
1.12 INSPECTION AND FINAL ACCEPTANCE:

A. Each phase or total project shall be inspected for final acceptance by the Owner/Landscape
Architect within five days after written notification of anticipated completion of all Irrigation
Contractor’s work.

B. After inspection, the Irrigation Contractor will be notified in writing of acceptance or of further
punch list requirements needed for completion and final acceptance. This procedure will be
repeated as often as necessary until job meets the approval of Owner/Landscape Architect.

C. Final acceptance of the work shall be obtained from the Owner/Landscape Architect upon
satisfactory completion of all punch-list items.

1.13 GUARANTEE:

A. All work shall be guaranteed for one year from the date of final acceptance against all defects
in material, equipment, and workmanship. Guarantee shall also cover repairs of damage to
any part of the premises resulting from leaks or other defects in material, equipment, and
workmanship to the satisfaction of the Owner/Landscape Architect. Repairs, if any, shall be
done promptly at no cost to the Owner.

B. Backfilling of trenches - if any settlement should occur during the one year guarantee, the
Irrigation Contractor shall return and repair all settlements in areas where trenches were dug
for installation.
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C. Backfilling of sprinkler heads - if at any time during the one year guarantee period the sprinkler
heads should become loose in the soil, the Irrigation Contractor shall return and re-tamp loose
heads and provide and install any additional fill required.

PART 2 - MATERIALS
2.1 GENERAL:
A. All materials throughout the system shall be in new and perfect condition.
2.2 SLEEVES:
A. All sleeving shall be existing as installed by General Contractor unless otherwise noted.

2.3 POLYVINYL CHLORIDE PIPE (PVC PIPE):

PVC pipe manufactured in accordance with ASTM Standards noted herein.

A. Marking and ldentification: PVC pipe shall be continuously and permanently marked with following
information: Manufacturer's name, size, type of pipe, and material, SDR number, Product Standard
number, and the NSF (National Sanitation Foundation) Seal.

B. PVC pipe fittings: Shall be of the same material as the PVC pipe specified and compatible with PVC pipe
furnished. Solvent weld type shall be Schedule 40.

C. PVC Pipe: Shall be Class 200 solvent weld, SDR-21, PS 22-70 for all sizes 3/4 inch to 3 inches. All 1/2
inch pipe shall be solvent weld SDR- 13.5, Class 315. Mainline pipe size
4” and larger shall be PVC o-ring gasket type with ductile iron fittings by Harco Industries.

D. Flexible PVC Risers (Nipples): All flexible PVC nipples shall be made from virgin PVC material, and shall
comply with ASTM D2287, shall be tested at 200 P.S.I. static pressure for 2 hours and have a quick burst
rating of a minimum 400 P.S.1. Flexible PVC pipe nipples shall be factory assembled only.

E. Pipe sleeves: Shall be Class 200 solvent weld, SDR-21, PSD 22-70 for all sizes 3/4 inch to 2 inches; all
1/2 inch pipe shall be solvent weld SDR-13.5, Class 315; and located as shown on drawings.

2.4 POP-UP SPRAY, BUBBLERS AND ROTARY HEADS:

A. Sprinkler heads are specified on the drawings. Spray heads shall have a minimum 4 inch pop-up.

B. The sprinkler body and all related parts shall be plastic cycolac or polycarbonate. They shall have a spring
retraction for positive return action of the pop-up nozzle.

C. The spring for retraction and the adjustable nozzle screw shall be made of corrosion resistant materials.
2.5 QUICK COUPLER VALVE:

A. Quick coupling valves shall be composed of a bronze cast body with a purple, ( NP ) cover.

B. The valve shall accept a single lug 3/4 inch bronze valve key for operation.

C. Provide one coupler and one hose swivel ell for every five quick coupling valves shown on the

plans.
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2.6 ELECTRIC REMOTE CONTROL VALVES:

A. Electric remote control valves shall have plastic bodies and covers and shall be globe-type diaphragm valves
of normally closed design. The valves are specified on the drawings.

B. Operation shall be accomplished by means of integrally mounted heavy-duty 24-V DC solenoid complying with
National Electrical Code, Class Il Circuit. Solenoid coil shall be potted in epoxy resin within a plastic coated
stainless steel housing. Solenoids shall be completely waterproof, suitable for direct underground burial.

C. A flow stem adjustment shall be included in each valve.

2.7 MANUAL VALVES:

A. Manual valves 2-1/2 inches and smaller shall be all brass, globe type with composition disc rated at 150 pounds
W.0.G. Manual valve size 4” and larger shall be Kennedy cast iron type.

B. All valves shall have wheel handles unless cross handles are called for on the plan.
2.8 WIRE AND SPLICES:

A. All valve wire shall be single strand solid copper, minimum 14 gauge with type UF insulation which is
Underwriters Laboratory approved for direct underground burial when used in a National Electrical Code Class
Il Circuit (30 volts AC or less) as per Articles 725 and 300. Voltage drop shall be taken into consideration.

B. All connectors shall be UL listed, rated 600 volt, for PVC insulated wire. No wire splices shall be buried.

C. All wire connectors shall have a two-piece PVC housing which, when filled with resin epoxy and pressed
together, forms a permanent, one-piece, moisture-proof wire splice.

2.9 VALVE BOXES:

A. A box shall be provided for all valves.

B. Valve boxes shall be made of high-strength plastic suitable for turf irrigation purposes.

C . Boxes shall be suitable in size and configuration for the operability and adjustment of the valve.
D . Extension sections will be used as appropriate to the depth of piping.

E. All valve box covers shall bolt down or have locking mechanisms and shall be colored green or black as selected
by the Contracting Officer.

2.10 SWING JOINTS:

A. All swing joints shall be O-ring seal type, Lasco or approved equal.
2.11 DRIPPERLINE WITH PRESSURE COMPENSATING EMITTERS:
Dripperline shall be of nominal sized one-half (%”) inch low density, ultra-violet-resistant, linear polyethylene

tubing with internal pressure-compensating, continuous self-cleaning, integral drippers at a specified interval. The
tubing shall be brown in color throughout and shall conform to an outside diameter (O.D.) of 0.66” and an inside
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diameter (1.D.) of 0.56”. The dripperline shall be capable of a discharge rate of 0.4, 0.6, or 0.9 gallons per hour
(GPH) between operating pressures of 7 - 70 psi for each individual dripper.

The individual continuous self-cleaning, pressure compensating drippers shall be welded to the inside of the tubing
wall. The drippers shall be constructed of three individual pieces:

A. A black-colored dripper containing a filtration system on the inlet side,
compensation cell, and recessed chamber with a water outlet,

B. A hard plastic diaphragm retainer with color denoting discharge rate, with chamfered edges and a recessed
groove in the center extending the full length of the diaphragm and,

C. A flexible elastomer diaphragm that allows pressure to build up within the chamber to purge
sediment or other debris that may not have been captured by the disc filter.

Dripper spacings shall be available in the following on-center intervals - 12”, 18”, and 24”.

2.12 BARBED INSERT FITTINGS:

All barbed insert fittings shall be constructed of molded, ultra-violet-resistant, black colored plastic having a nominal
inside dimension (I.D.) of 0.24”

Each fitting shall have a minimum of two ridges or barbs per outlet with a raised barb nearest the fitting outlet. All
fittings shall be of one manufacturer and shall be available in one of the following end configurations:

e barbed insert fittings,
e male pipe threads (MPT) with barbed insert fittings, or
o female pipe threads (FPT) with barbed insert fittings.

2.13 CONTROLLER:

A. Electric irrigation controller shall be capable of operating the number of stations as indicated on the drawings.
The system is designed to operate two section valves at a time, per controller unless otherwise noted. The
controller is specified on the drawings.

B. Power source shall be 110v A.C. Output for operation of companion solenoid actuated valves shall be 24 volts
60 Cycle AC.

C. Operation of the controller shall be full automatic, incorporating one 24 hour clock and 14 day calendar per
controlled number of electric valves shown on the plan to start the sprinkling cycle any hour or hours of the
day or night of any day or days over a repeating 14 day period.

D. The controller shall be capable of repeating watering cycles as required with a maximum delay between the
ending of one cycle and the beginning of the next not to exceed 2 hours. Control shall provide optional
semi-automatic operation whereby the automatic cycle may be started independent of the clock and manual
operation whereby any station may be operated by hand independent of all timing mechanism. The choice of
automatic day or hour programming shall be available to the operator on the face of the control panel without
the use of tools.
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E. The automatic controller shall be equipped with rainproof housing.

2.14 BACKFLOW PREVENTION DEVICE (DOUBLE CHECK VALVE):

A. A double gate valve, double check assembly shall be located and sized as shown on the plans. The double
check valve is specified on the drawings.

B. Construction shall be all brass for sizes 3/4 inch to 2 inches.

C. This assembly shall be installed in a box and shall conform to the City Plumbing Codes.

2.15 TEMPERATURE SENSORS AND RAIN SENSORS:

A. Rain and freeze sensors shall be as manufactured by Hunter Industries, as noted on the plans.

PART 3 — EXECUTION

3.1 WORKMANSHIP:

A. Design Pressure: This irrigation system has been designed to operate with a minimum static inlet water pressure
as indicated on the drawings. The Contractor shall take a pressure reading prior to beginning construction. If
the pressure reading is 5% less than above, the Contractor shall notify the Owner’s Representative.

B. Contractor Responsibility: The Contractor shall not willfully install the irrigation system as shown on the drawings
when it is obvious in the field that obstructions, grade differences or discrepancies in equipment usage, area
dimensions or water pressure exist that might not have been considered in the engineering. Such obstructions
or differences shall be brought to the attention of the Owner’'s Representative in writing. In the event this
notification is not performed, the Contractor shall assume full responsibility for any revision necessary.

C. Staking: Before installation is started, place a stake or flag where each sprinkler is to be located, in accordance
with drawing. Staking shall be approved by the Landscape Architect before proceeding.

D. Piping Layout: Piping layout is diagrammatic. Route piping around existing trees and root zones in such a
manner as to avoid damage to plantings. Do not dig within the ball of newly planted trees or shrubs.

E. In areas where trees are present, trenches will be adjusted on site to provide a minimum clearance of four times
the trunk diameter of the tree (at its base) between any tree and any trench.

F. All material and equipment shall be delivered to the Worksite in unbroken reels, cartons or other packaging to

demonstrate that such material is new and of a quality and grade in keeping with the intent of these
Specifications.

3.2 EXCAVATION AND TRENCHING:

A. The Contractor shall perform all excavation to the depth indicated in these Specifications and Contract
drawings. The banks of trenches shall be kept as nearly vertical as practicable. Trenches shall be wide
enough to allow a minimum of 4" between parallel pipelines or electrical wiring. Where rock excavation
is required, or where stones are encountered in the bottom of the trench that would create a
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concentrated pressure on the pipe, the rock or stones shall be removed to a depth of six (6) inches
minimum below the trench depth indicated. The over depth rock excavation and all excess trench
excavation shall be backfilled with loose, moist earth or sand, thoroughly tamped. Whenever wet or
otherwise unstable soil that is incapable of properly supporting the pipe is encountered in the trench
bottom, such shall be removed to a depth and length required, and the trench backfilled to trench bottom
grade as hereinafter specified, with course sand, fine gravel or other suitable material.

Bottom of trench grade shall be continued past ground surface deviations to avoid air pockets and low
collection points in the line. The minimum cover specifications shall govern regardless of variations in
ground surface profile and the occasional deeper excavation required at banks and other field
conditions. Excavation shall be such that a uniform trench grade variation will occur in all cases where
variations are necessary.

Trench excavation shall comprise the satisfactory removal and disposition of all materials, and shall
include all shoring and sheeting required to protect the excavation and to safeguard employees.

During excavation, material suitable for backfilling shall be stockpiled in an orderly manner a sufficient
distance back from edge of trenches to avoid overloading and prevent slides or cave-ins. Material
unsuitable for backfilling shall be wasted as directed by the Owner’s Representative. When excavated
material is of a rocky nature and the topsoil or any other layer of excavated material is suitable for pipe
bedding and backfill in the vicinity of the pipe, such material shall be separately stockpiled for use in
such bedding and pipe backfill operations, unless satisfactory imported material is used.

All excavations and backfill shall be unclassified and covered in the basic bid. No additional
compensation will be allowed for rock encountered.

Restore all surfaces, existing underground installations, etc., damaged or cut as a result of the
excavations to their original conditions in a manner acceptable to the Owner’s Representative.

3.3 PIPE INSTALLATION:

A.

Sprinkler Mains: Sprinkler mains are that portion of piping from water source to electric valves. This
portion of piping is subject to surges since it is a closed portion of the sprinkler system. Sprinkler mains
shall be installed in a trench with a minimum of 18 inches of cover.

Lateral Piping: Lateral piping is that portion of piping from electrical valve to sprinkler heads. This
portion of piping is not subject to surges since it is an "open end" portion of the sprinkler system. Lateral
piping shall be installed in a trench with a minimum of 12 inches of cover.

3.4 PVC PIPE AND FITTING ASSEMBLY:

A. Solvent: Use only solvent recommended by manufacturer to make solvent-welded joints following
standards noted herein. Thoroughly clean pipe and fittings of dirt, dust, and moisture with an approved
PVC primer before applying solvent.

B. PVC to Metal Connection: Work metal connections first. Use a non-hardening pipe dope such as
Permatex No. 2 or "Teflon" tape on threaded PVC to metal joints. Use only light wrench pressure.

C. Threaded PVC Connections: Where required, use threaded PVC adapters into which pipe may be
welded.
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Remove lumber, rubbish, and rocks from trenches. Provide firm, uniform bearing for entire length of
each pipeline to prevent uneven settlement. Wedging or blocking of pipe will not be permitted. Remove
foreign matter or dirt from inside of pipe before welding, and keep piping clean during and after laying
pipe.

PVC pipe shall not be installed where there is water in the trench, nor shall PVC pipe be laid when
temperature is 40 deg. F or below or when rain is imminent. PVC pipe will expand and contract as the
temperature changes. Therefore, pipe shall be snaked from side to side of trench bottom to allow for
expansion and contraction.

3.5 HYDROSTATIC TESTS:

Pressure Test: After the pipe is laid, the joints completed, and the trench partially backfilled, leaving the joints
exposed for examination, the newly laid piping or any valved section of main pressure line piping shall, unless
otherwise specified, be subjected for four hours to a hydrostatic pressure test of normal city water pressure.
Each valve shall be opened and closed during the test. Enclosed pipe, joints, fittings, and valves shall be
carefully examined during the partially open trench test. Joints showing visible leakage shall be replaced or
remade, as necessary. Cracked or defective pipe, joints, fittings, or valves discovered in consequence of this
pressure test shall be repeated until the test results are satisfactory. All replacement and repair shall be at
contractor's cost.

3.6 CONTROL WIRE INSTALLATION:

A

All control wire less than 500 feet in length shall be continuous without splices or joints from the controller
to the valves. Connections to the electric valves shall be made within 18 inches of the valve using
connectors specified in Paragraph 2.4 of this section, unless otherwise approved by the Owner’s
Representative in writing.

All control wires shall be installed at least 18 inches deep. Contractor shall obtain the Owner’s
Representative's approval for wire routing when installed in a separate ditch. Control wires may be
installed in a common ditch with piping; however, wires must be installed a minimum of 4 inches below
or to one side of piping.

All wire passing under existing or future paving, sidewalk, construction, etc., shall be encased in PVC
Schedule 40 conduit extending at least 2 feet beyond edges of paving, sidewalks, or construction.

3.7 POP-UP SPRAY, BUBBLER HEADS:

A

B.

Provide heads and nozzles as specified and install in locations as shown on the Contract Drawings.

Pop-up spray heads shall be installed on “flex” pvc as detailed on the Contract drawings. Rotary heads
shall be installed on a double swing joint connected to the lateral pipe as detailed on the drawings.

Heads shall be installed with underside of flange flush with the finished grade.

Contractor will be required to adjust heads as necessary after establishment of grass or other plant
material.

3.8 DRIP EQUIPMENT:
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A.. Dripperline can be installed in one of the four following methods:

Over-excavation: Over-excavate the entire area to a depth of 2” to 4” below finish grade. Plant all
specimen trees and shrubs 15 gallon size and larger, then place dripperline at the row spacing
interval indicated on the plans.

Pipe Pulling: Where ground disruption is to be minimized, pneumatic tire, pipe-pulling machinery shall
be used. Potholes shall be used at the ends of each run for making connection to supply and exhaust
headers of rigid PVC pipe or polyethylene pipe.

Trenching: Hand or mechanically trench to the pipe depth indicated on the plans or in these
specifications and backfill flush with finish grade. Avoid mechanically trenching within the dripline of
existing trees. Hand-trench around existing tree roots when roots of 2” and larger are encountered.
Remove all rock 1%2” and larger when excavating and remove from site. Do not backfill trenches with
rock that will come in direct contact with tubing or rigid PVC piping.

B. Placement of Rigid PVC Piping: Install pipe in a serpentine (snaked) manner to allow for
expansion and contraction in trench before backfilling. Install pipes at temperatures over
40° F. Pipe markings shall face upward out of the trench whenever possible.

C. Dripperline: Dripperline can be installed with the water outlets facing up, down, or sideways. In
irregular areas, some water outlets could end up too close to fixed improvements and may have to
be capped off with a dripper plug ring.

D. Cover: Install underground piping horizontally and as evenly as possible to a maximum depth of 47,
unless otherwise specified. (Typical pipe depth is 2” shrub beds, 4” in turf unless periodic aeration is
anticipated, and then pipe depth should be lowered to 6”.)

E. Barbed Insert Fittings: Connect dripperline to barbed insert fittings by pushing the tubing on
and over both barbs of the fitting until the tubing has seated against another piece of tubing or
has butted against another portion of the barbed fitting. For water pressures in excess of the
30 psi, or the maximum stated system pressure for the dripperline, whichever is less, use
stainless steel clamps.

F. Clamping: When design-operating pressure exceeds 30 psi, or maximum stated system
pressure for the dripperline, whichever is less, stainless steel pipe clamps shall be used. Slip
clamps over tubing before slipping tubing over barbed insert fitting. Place clamp between the first and
second ridge of the barbed fittings and crimp the “ear” of the clamp tightly. Crimp the “ear” twice to
ensure proper seating.
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3.9 QUICK COUPLING VALVES:

A

B.

C.

Quick coupling valves shall be installed with the underside of flange flush with the finished grade.
Quick coupling valves shall be installed on a swing joint assembly as detailed on the drawings.

Under the warranty, the Contractor shall return after grass is established and adjust valves and valve
boxes to proper grade.

3.10 MANUAL VALVES:

Manual valves shall be sized and located where shown on the Contract drawings.

Valve boxes shall be adjusted to be flush with finished grade. The Contractor will be required to adjust
after establishment of grass.

Valve boxes shall be properly supported and of sufficient construction that tractors and mowers crossing
over the boxes will not push boxes down and crush the pipe, valve, or box.

3.11 VALVE AND VALVE BOX PLACEMENT:

A

All manual, electric, and quick coupling valves shall be in boxes as specified in Paragraph 2.7 of this
section, and shall be set with a minimum of six (6) inches of space between their top surface and the
bottom of the valve box. The base of the box shall be filled with pea gravel as

Valves shall be fully opened and fully closed to ensure that all parts are in operating condition.

Valve boxes shall be set plumb, vertical, and concentric with the valve stem.

Any valve box which has moved from this required position so as to prevent the use of the operating wheel
of the valve shall be reset by the Contractor at his own expense.

3.12 ELECTRIC CONTROLLER:

A

Electric controller shall be located as shown on the plans and shall be capable of operating the number
of stations indicated.

The system is designed to operate two sections at a time, per controller, unless otherwise noted on the
plans in strict accordance with the manufacturer's published installation instructions.

3.13 ELECTRIC REMOTE CONTROL VALVES:

A. Remote control valves shall be located and sized as shown on the plans. All electrical connections shall
be made when the weather is dry with connection kits as specified in Paragraph 2.4 of this section in
strict accordance with manufacturer's recommended procedures. All remote control valves shall be
installed in a horizontal position, in accordance to the manufacturer's published installation instructions.

B. It shall be the responsibility of the Contractor to furnish and install the proper size wire on each of the
low voltage circuits from the master control center to the various electric remote control valves.
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C. Consideration shall be given to each circuit for allowance of voltage drop and economy consistent with
accepted practices of electrical installation. Under no circumstances shall the voltage of any branch
circuit be reduced more than proper due to length of run exceeding the maximum allowable for the wire
size used.

3.14 BACKFILLING AND COMPACTING:

A. After irrigation system is operating and required test and inspections have been made, backfill
excavations and trenches with clean soil, free of all rubbish, rocks, clods, and roots.

B. Backfill all trenches, regardless of the type of pipe covered. All trenches to be compacted to
minimum of 90% density.

C. Compact trenches in areas to be planted by tamping thoroughly or flooding the backfill. Jetting
process may be used in these areas.

D. Specially tamp backfill under heads for a one foot radius by a suitable means after trench
backfill has dried from flooding to prevent heads from loosening in the ground and moving
when run over by mowers possibly damaging the heads. Refer to guarantee for repair and
replacement requirements.

E. Dress off all areas to finish grade. Hand rake all trenches and adjoining areas to leave grade in
as good or better condition than before installation. Remove all debris from site.

3.15 GENERAL FINAL ADJUSTMENTS:

A. After the irrigation system has been installed, completely flush the system to remove any and
all debris from the pipe.

3.16 SPRAY HEADS ADJUSTMENTS:
A. Remove the nozzle from all the heads on ends of pipe and turn on the system. Replace the
nozzles and check operation of the system, section by section, to determine that there is no

debris left in the heads to obstruct proper operation.

B. If any heads do not operate properly, repeat operation by removing nozzles of heads not
operating properly and reflushing.

3.17 POP-UP ROTARY HEADS ADJUSTMENTS:

A. Pipe lines of sections of rotary heads must be flushed with heads in same section. Install a
temporary nipple on the riser of sufficient length that the open end is above grade.

B. Turn on section and flush lines well.
C. Replace heads, being careful not to get dirty water or debris in the riser.
3.18 ALL HEADS ADJUSTMENTS:

A. Check all sprinkler heads for proper operation and alignment for direction and distance of
throw.

A. (Spray heads only): check all nozzling for proper arc of spray. Correct arc of spray of all
nozzles by determining area to be covered and prevailing wind conditions of the area.

B. If arc of spray is not correct, change nozzle to provide correct coverage at no expense to the

Owner.
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1. Types of nozzles desired are: 90 degrees, 180 degrees, 240 degrees, 360 degrees, or as
required by Owner/Landscape Architect.

2. No head shall overspray beyond the face of curb into pavement area under zero wind
conditions.

3.19 METHOD TO ADJUST HEAD PRESSURE:

A. After system is thoroughly flushed and ready for operation, adjust each section of sprinklers
top control pressure at the heads. Use the following method, one section at a time:

1. Remove last head on section and install temporary riser above grade.

2. Install tee with pressure gauge attached on top of riser and reinstall head with nipple to tee.

3. Check for correct pressure at the last head of each station in accordance with the following
chart:

Spray heads - 30 to 35 psi
4. Drip zone valve pressure regulating devices shall be set at not to exceed 40 psi.

B. After adjusting pressure as required, replace each head at grade and tamp thoroughly around
head.

3.20 CLEAN-UP:
A. During the course of the work, keep the job site neat and orderly at all times.

B. Remove debris and surplus material which is not to be used from the premises daily, as the
work progresses.

C. Keep storage areas neat with all materials organized so that they are neat and orderly.
B. At completion of work, remove all materials, debris, and rubbish from all areas and restore any

damaged areas to new condition.

END OF SECTION

DALLAS COUNTY PLANTING IRRIGATION
ROAD & BRIDGE DISTRICT 4 3284 00-14 GSR Andrade Project No.
3015





