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alignment of the slot. The blade used for the saw cut shallprovide a
a clean, stralght, well-deflned saw cut of the width and depth Indicated
In the Plans without damage to adJacent areas. Where the loop changes
directlon, the saw cuts shallbe overiapped to provide full depth at all
points of Intersection.

2.18.3.l. Before Instdling the loop wire, the slots shallbe checked

for the presence of Jagged edges or protrusions. Should these exlist,
they must be removed. The slots must be cleaned and drled to
remove cutting dust, grit, oil, moisture or other contaminants.
Cleaning shallbe achleved by flushing the slot with a high pressure
water Jet stream. The slot shallthen be cleared of water and drled
using oll-free compressed alr.

2.18.3.2. Loop wire shallbe Installed In the slot using a dulledge
wooden paddle or wheelto prevent damage to the loop Jacket.
Conductors of each loop shallbe run contlnuously from the nearest
pullbox with no splices permitted. Allloops shall be wound In the

same directlon with the start and end of each clearly marked with
a permanent labelat the pullbox. The loop conductors running from
the loop to the ad]acent pullbox shallbe twisted a minimum of (0
turns per meter. In addition, each loop conductor shallbe permanently
ldentified by the loop number shown in the Plans. Palred loops shall
be Joined In the pullbox In serles or parallelso that optimum
sensitivity as recommended by the detector manufacturer Is
obtalned at the sensor unlt,

2.18.3.3. After the conductors are Installed In the slots, the loops
shallbe tested for continuity and shorts with a meg-ohm-meter

set at 500 Volts. Any defective wire shallbe replaced. After testing,
the slots shallbe flled with an approved loop sealant to within 3 mm
of the pavement surface. Before setting, surplus sealant shallbe
removed from the adjacent road surfaces without the use of
solvents.

2.18.4. The Contractor may, at his own expense, use approved pre-
-formed loops Instead of saw cut loops.

2.18.5. The loop conductors for each loop shallbe spliced In the pull

box to a detector lead-In cable In accordance with sectlon 2.6.lI

of these specifications. The detector lead-in cable shallrun continuously
from the pullbox to the fleld terminal in the cabineft with no splices
permitted.

2.19. SIGNS.

2.19.l. OVERHEAD STREET NAME SIGNS. Street name signs shallbe

Installed on mast arms after allother loads are applied to the mast
arm. The slgns shallbe located In accordance with the plan detalis.
Stgns shallbe mounted so that the legend Is level The finallocation
shallbe determlned by the Englneer.

2.19.l.I. installation of signs on mast arms shallbe accomplished with
sultable stalnless steelbanding, clamps, and brackets capable of
withstanding 160 Km/h winds. Street name sligns over 450 mm In
helght shallbe Installed uslng approved slign mounting brackets as
shown In the Plans. Allbolts Inserted through sign faces shallhave
flat fiber washers Installed between the reflective sheeting and
bolt heads. Bolt holes In signs shallbe drilled In the fleld

219.2. REGULATORY SIGNS. The RIO-Serles signs shallbe mounted on

the mast arm to the right of the left turn signalhead using an
approved sign mounting bracket as shown In the traffic slignalinstallation
detalls.

2.19.3. PEDESTRIAN PUSH-BUTTON SIGNS. Pedestrian push-button signs
shallbe mounted to the trafflc signaipole above the appropriate
pedestrian push-button. Mounting shallbe accomplished using suitable
stalnless steel banding, clamps and brackets capable of withstanding

60 Km/h winds. As an alternative, the pedestrian sign mounting bracket
may be constructed Integralto the pedestrian push-button assembly.

2.20. PEDESTRIAN PUSH-BUTTONS. Pedestrian push-buttons shallbe

Instadlled on the poles or pedestals Indicated In the Plans. They shallbe
Installed at a helght of Im above the adJacent sidewalk (or ground If

no sldewalk Is present). The push-button shallbe located on the slde of
pole nearest the pedestrian walkway, and perpendicular to the Intended
crossing direction.

2.2|. TRAFFIC SIGNAL TURN-ON.

2 21.l. FLASHING OPERATION. A+ locations without previous traffic signal
control, the new traffic signals shallbe flashed 2 to 3 business days
prior to fullsignalsystem turn-on.

2.21.2. SYSTEM TURN-ON. The signalsystem turn-on shallnot occur on
Fridays, weekends, or holldays and shallbe completed prlor to 3:00 p.m.
on the day of the turn-on.

2.21.3. SUPPLIER REPRESENTATIVE. The suppller of controlequipment
shallhave a representative present at the signalsystem turn-on.

2.21.4. TRAFFIC ENGINEERING NOTIFICATION. The Bureau of Traffic
Englneering shallbe notlifled at least one week In advance of the date
of slgnal turn-on.

2.22. TEST PERIOD. Following completlon of allelectrical apparatus hook-
ups and the system turn-on, the slignals shalloperate satlsfactorily for
30 days under normaloperation prior to acceptance by the State. During
the test perlod, the slgnals shalloperate trouble-free with no major

fallures of the controller or Its components. Should any defect develop
under normatand proper operating conditlons during the testing perlod
and prlor to acceptance by the State, this malfunction shallbe corrected
by and at the expense of the Contractor, Including altlabor, materlals and
assoclated costs. Minor failures such as lamp fallures or loop detector
re-tuning willnot be the basls for starting a new test perlod, provided
the failures are repalred Immedlately and the same fallures do not recur
during the remainder of the test perlod. A major malfunctlon or failure
of the controller and Its components willresult In a new 30 day test
perlod belng Implemented after the repalrs have been made.

2.23. GUARANTEE. Allequipment furnished on a projJect by the Contractor
shallbe guaranteed agalnst any Imperfections In workmanshlp and materlals.
The customary manufacturers’ warrantles shallbe assigned to the
Malntalining Agency.

2.24. MANUALS.A minimum of 2 manuals shallbe provided for each
controller and shalllnclude complete nomenclature, wiring diagrams,
schematics showing test voltages, functlionaldescription of clrcults, parts
st and cross reference to standard part numbers, appropriate testing
procedures, and other pertinent data.

. MATERIALS.

3.l. DESCRIPTION. These speciflcations cover the generalmaterials and
miscellaneous hardware for the Installation of a traffic signalto be
constructed In accordance with and at locations Indicated In the contract,
shown In the Plans or deslgnated by the Engineer.

3.2. MATERIAL REQUIREMENTS.

3.2.l. GCENERAL. Allmaterlals used In the fabrication or assembly of the
items llsted below shallbe new, shallbe of the best quality and
workmanshlp, shallbe the best standard product of a manufacturer
regularly engaged In the productlon of this type of equipment and
shallbe of the manufacturer’s latest approved deslign.Major items of
electronic equipment installed under this contract shallbe of the same
type and conslist of products supplled by the same suppller In order

to secure uniformity, single responsibllity, and most satisfactory service.

3.2.1.. The traffic signal shallbe complete, and the Contractor shall
furnish and Install allequipment necessary for the satisfactory
operation of the signalsystem whether specifically mentioned or not.

3.2.2. NE.M.A. TRAFFIC CONTROLLER ASSEMBLY.

3.2.2.l. GENERAL.The N.E.M.A. Traffic Controller Assembly shallmeet

the requirements of the N.E.M.A. Standards Publication No. TS 2-1992.
The N.E.M.A. trafflc controller assembly shallbe elther pole mounted
or pad mounted. The speciflc requirements of each type are llsted
below.

3.2.2.2. CONTROLLER UNIT. The controller unit shallmeet the
requirements of a Type IA per Sectlon 3 of the N.E.M.A. Standards

3.2.2.3. MALFUNCTION MANAGEMENT UNIT. The malfunction
management unit shallmeet the requirements of Section 4 of the

N.E.M.A. Standards.

3.2.2.4. TERMINALS AND FACRITIES.The controller assemblles’
terminals and facllitles shall, as a minimum, meet the requirements
of Sectlon 5 of the N.E.M.A. Standards.

3.2.2.4.0. POLE MOUNTED CONTROLLER ASSEMBLIES. The pole

mounted controller assemblies shall, as a minimum, be equipped

with wired sockets and bus Interface units of the quantities
ilsted for Conflguration 2 of Table 5.3.-lof the N.E.M.A. Standards.

3.2.2.4.2. PAD MOUNTED CONTROLLER ASSEMBLIES. The pad

mounted controller assemblles shallbe classifled as either Type
lor Type ll. Type Ipad mounted contfroller assemblles shall

be equlpped the same as pole mounted controller assemblles.

Type lipad mounted controller assemblles shall, as a minfmum,

be equlpped with wired sockets and bus Interface units of the
quantities listed for Conflguratlion 4 of Table 5.3.-1of the N.E.M.A.
Standards. |f the Plans require more than 6 channels of
detectlon, then additlonaldetector racks of Type 2 conflguration
shallbe added to provide the necessary detector slots.

3.2.2.4.3. AC SERVICE TRANSIENT PROTECTION. The AC service

translent protection shallbe accomplished by a solld state hybrid
flitering surge protector meeting the surge requirements of
Section 5.4.2.4 of the N.E.M.A. Standards, except that It shallhave
a clamp voitage of 250 Volts and be designed to absorb power
Ilne nolses In the range of 10 kilohertz to 20 megahertz.

3.2.2.4.4. LIGHTING FIXTURE. The light fixture shallbe flourescent,
and provided with an appropriate flourescent lamp.

3.2.2.4.5. LIGHTING FIXTURE SWITCH. The light switch shallbe
door actuated.

3,2.2.4.6. POLICE COMPARTMENT SWITCHES. The panelbehind the
police door shallcontain 2 switches fo accomplish the following
functlons: () change from normal operation fto flashing, and vice
versa and (2)Interrupt power to the slgnalheads.

3.2.2.5. AUXILIARY DEVICES. The auxillary plug-In devices shall, as a
minimum, meet the requirements of Sectlon 6 of the N.E.M.A.
Standards.

3.2.2.5.1, THREE-CIRCUIT SOLID STATE LOAD SWITCHES. The load
switches shallmeet the requirements of Sectlon 6.2 of the N.EM.A.

3.2.2.5.2. SOLID STATE FLASHERS. The flashers shallmest the
requirements of Sectlon 6.3 of the N.E.M.A. Standards.
Standards.

3.2.2.5.3. FLASH TRANSFER RELAYS. The flash transfer relays
shallmeet the requirements of Sectlon 6.4 of the N.E.M.A.
Standards.

3.2.2.5.4. INDUCTIVE LOOP DETECTORS. The Inductive loop
detectors shall, as a minimum, meet the requirements of Sectlon
6.5 of the N.E.M.A.Standards.

3.2.2.6. CABINETS. The cabinets shallmeet the requirements of
Section 7 of the N.E.M.A.Standards, as modifled below.

3.2.2.6.1. HOUSING. The cabinets shallbe of unpalnted sheet
aluminum alloy construction.

3.2.2.6.2. POLE MOUNTED CONTROLLER ASSEMBLIES. The pole

mounted controller cablnet shallbe size 4 per Table 7.3-I

of the N.E.M.A.Standards. The cablnet shallhave a continuously
welded bottom of the same materlalas the rest of the cablneft.

3.2.2.6.3. PAD MOUNTED CONTROLLER ASSEMBLIES. Type | pad
mounted controller assembly cabinets shalibe size 5 per
Table 7.3-lof the N.E.M.A.Standards. Type Il pad mounted
controller assembly cabinets shallbe size 6 per Table 7.3
of the N.E.M.A.Standards.

3.2.2.7. BUS INTERFACE UNIT. The bus Interface units shdlmeet
the requirements of Sectlon 8 of the N.E.M.A. Standards.

3.2.3. TYPE ITOE TRAFFIC SIGNAL CONTROL SYSTEM

3.2.3.l. GENERAL.The Type ITOE trafflic signalcontrolsystem shall,

as a minlmum, meet the State of California Trafflic SignalControl
Equipment Speclfications (TSCES), dated January 1989, as modifled

by TSCES Addendum 8, dated November 1993, and Addendum 4

dated July 199Iwith the additlons or modifications as shown In the
following specifications.

3.2.3.2. RESPONSBLE PARTIES. Any reference to the State, State

of California, or Agency shallmean the localagency responsible

for maintalning the traffic signal. Any reference to the Contractor
shallmean equipment manufacturer or suppllier.

3.2.3.3. TESTING MANUALS. Two manuals contalning the flow chart,
lIsting, and Instructions of the test program shallbe furnished to
the agency responsible for maintaining the traffic signalwhen the
controller unit s delivered.

3.2.3.4. CABINETS. The pole mounted cabinets shallbe Model 3364,

and the pad mounted cablnets shallbe Model332B meeting the
requirements of Chapter 6 of the TSCES with the following additions
or modifications.

3.2.3.4.l. FINISH. The cabinet finish shallbe natural aluminum,

that they can be turned down after Installation of the cablnet.

3.2.3.4.3. LIGHT FIXTURES. Cablnets shallbe furnished with
fluorescent light fixtures, Including lamps, over the front and back
doors that are controlled by door-activated switches.

3.2.3.4.4. PLAN DRAWER/WORK SURFACE. A drawer shallibe

mounted In the EIA rack between the Controller and the top
Input file. It shallbe mounted on sliding tracks having lockout

and quick-disconnect features. The drawer shallbe able to extend
out 350 mm, and shalibe capable of supporting a 18 kg load

when fully extended. The drawer shallbe provided with a hinged
aluminum top covered with a chemlical-proof Formica-type plastic
sheet that can be lifted to galn access to the Interior of the
drawer. The Interlor of the drawer shallhave nominaldimenslons
of 25 mm high, 330 mm deep, and 400 mm wlde.

3.2.3.4.5. ADDITIONAL MODEL 336A REQUIREMENTS. The Model

336A cablnets shallbe furnished with a continuously welded
bottom of the same materlalas the rest of the cabinet, and all
of the hardware necessary to permit mounting to a 300 mm
outside dlameter pole.

3.2.3.4.6. ADDITIONAL MODEL 332B REQUIREMENTS. The Model

332B cablnets shallbe furnished with the power distribution
assembly #2 In lleu of the power supply and power distribution
# gssemblies. The cabinets shalibe supplied with the circult
breaker optlon per Section 6.4.3.9 of the TSCES. The cabinet
shallbe furnished with anchor bolts, nuts and washers.

3.2.3.4.7. ADDITIONAL OUTPUT FILE *IREQUIREMENTS. The output

file * supplled with the cablnet shallbe modifled to provide
compatibility with the red monitoring features of the conflict
monitor.

3.2.3.5. CONTROLLER. The controller unit shallbe a ModellTOE per
Section 2 of the TSCES Addendum 8, dated November 19, 1993.
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3.2.3.6. PROCRAM MODULE. The program module shallbe a standard
Model 412C as specifled In Sectlion 3 of the TSCES Addendum 8,

dated November 19,1993, The program module shallbe provided

with the latest version of the Waplti Micro Systems WAIKS software.

3.2.3.7. CONFLICT MONITOR, The conflict monitor shallmeet the
requirements of a Model2l0 per Chapter 4,Sectlon 5 of the TSCES
with the following additionalmonitoring functions: red monitoring;
absence of slgnalon a channel simultaneous muitiple Indlcations on
a channel; program card ajar; power Interrupt after fallure; short
or absence of yellow; AC line monitoring; fullsystems compatibility
with Waplt! Microsystems Trafflc Systems software.

3.2.3.8. FLASHER. The flasher shallmeet the requirements of a
Model 204 flasher per Chapter 3 of the TSCES.

3.2.3.9. LOAD SWITCH. The load switch shallhave modular switches

that can be easily replaced with the use of a screwdriver, and meet
the requirements of a Model200 switch pack per Chapter 3 of the
TSCES.

3.2.3.10. FLASH TRANSFER RELAYS.The flash transfer relays
shallbe heavy duty relays meeting the requirements of the Model
430 per Section 6.4.6 of the TSCES.

3.2.3.l. SURGE PROTECTOR.The surge protector shdlbe a fiitering
surge protector that absorbs power llne nolse and switching
translents, and provldes lightning protectlon. It shallconsist of three
baslc sub clrcults: primary clamp, secondary clamp, and the filter.
i+ shallbe rated for a peak current of 20,000 amps from an 8 by
20 mlcrosecond wave shape. The clamp voltage shallnever exceed
280 volts durlng a peak surge. It shallprovide a maximum of 10
amps contlnuous service current at 120 volts AC and 60 Herttz. it
shallhave an operating temperature range of -40 to +85 degrees
Celsius. The fiiter shallbe designed to absorb power line noises In
the range of [0 kilohertz to 20 Megahertz.

3.2.3.2. DC iISOLATOR. The DC Isolator shallmeet the requirements
of a Model 242 two-channelDC Isolator per Chapter 5 of the TSCES.

3.2.3.13. AC ISOLATOR.When called for in the Plans, the AC Isolator
shallmeet the requirements of a Model252 two-channel AC Isolator
per Chapter 5 of the TSCES.

3.2.3.14. DETECTORThe detector sensor unlts provided shall, as a
minimum, meet the specificatlions glven In Chapter 5 of the TSCES.
In addition, the followIng features shallbe Included: thumb-wheel/
push-wheel switch or push button switch to allow selectlon of a
minimum of 8 pulse sensitivitles, T presence levels and an off"
mode per channel; open loop test switch that displays previous
faults on channellndicators while continuing to process and output
valld detections; multiple channel sequentlal scanning; an Inductance
range of 20-2000 mlcrohenriles.

3.2.4. SICNAL HEADS. All signalheads on a project shallbe the product

of one manufacturer with the exceptlon of programmed visibility signal
heads and one plece pedestrian slgnallndications. The slgnalheads shall
be In generalconformance with the latest editlon of the Equipment and
Materlals Standards of the Institute of Transportation Engineers -
Vehicle Trafflc ControlSignalHeads, and as specifled below.

3.2.4.. STANDARD VEHICLE TRAFFIC SIGNAL HEADS. The housing for

each vehicle trafflc signalsectlon shallbe made of a durable
polycarbonate. The housing shallbe yellow with black doors. The
visors for each signalsection shallbe of the tunneltype, and be made
of a durable black polycarbonate of not less than 2.5 mm In
thickness. The reflectors shallbe of either specular aluminum or
metalized plastic. Alllenses shallbe 300 mm dlameter glass.

3.2.4.1.1. ARROW LENSES. The arrow may be formed of elther
enamelbaked or flred onto the glass lens, or an arrow shleld
placed behind the lens. The arrow shleld shallonly allow fight
through the arrow display, with no extraneous light around the
edges.

3.2.4.2. PEDESTRIAN TRAFFIC SIONAL HEADS The pedestrlan trafflc
signalheads shallbe of elther fwo plece polycarbonate or one piece
cast aluminum construction. The housing shallbe yellow with black
doors. The visors for each signalsectlon of the two plece heads
shallbe of the tunneltype, and made of a durable black polycarbonate
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