5 INSTALLATION QF CAB 5.1.6 The cables shall be neatly trained to their All materials used shall be high quadlity and specifically resistance between electrodo_es and gro_und (10 ohms). Al
5.1 General destinations in manholes, cabinets, pole bases, pullboxes, mtgndgd for thgse purposes. The cables shall be trgmed to ground rc?ds shall be a minimum .of six feet long. Wnhen
and all other terminations. The cable manufacturer’s their final position and cut to proper lengths. The jacket the location precludes driving a single ground rod to a
. . . | o : . : and insulation shall be removed as required. In doing this depth of six feet or when a muitiple ground rod matrix
5.1.1 The cables shall be installed in the conduit. The recommended values for the minimum bending radii to which h A req ’ ) . . !
. ) g . . . use proper care to insure against nicking the conductors. is used to obtain the required resistance to ground, ground
conduit must be continuous, reasonably dry, completely free cables may be bent for permanent training during installation ' ) i
: ; b i : The connector shall be installed tightly and all burrs rods shall be spaced at least six feet apart and bonded
of debris, and without sharp projections, edges or short shall be adhered to. These limits do not apply to conduit - ATy . . .
: : : ; rough edges, etc. shall be removed. If required in the by a minimum No. 6 AWG copper wire. Connections to
bends. If so required by the Traffic Engineer, the bends, sheaves or other curved surfaces around which these , : - ! . ] . ) : .
Contractor shall demonstrate that the conduit is dry and cables may be pulled under tension while being installed. plans or by the Traffic Engineer, the connection also shall underground metallic conduit shall be considered sufficient
free of debris by pulling a swab and/or mandrel through Larger radius bends are required for such conditions. be soldered. Heat shall be applied by use of hot solder. for grounding requirements. Connection of grounding
the conduit The conductors shall be installed in such g Hegtlng the connection with a direct flame will not be circuits to grounding electrodes shall be by devices which
; : . i Care shall r he insulation when will ensure a positive, fail-safe grip between the conductor
manner and b permitted. are shall be used to protect the insulatio
y such methods so as to insure against harmful 5.2 __Wire and Cable - ] |
. : : soldering. The entire surface shall be cleaned taking and the electrode (such as lugs or pressure connectors).
stretching of the conductor or damage to the insulation and - : . - h , : . No splice joint will be permitted in the grounding conductor
shall conform to the recommendations of the cable 5.2.1 All wire and cable shall conform to the requirements fg:olc(ljxc?ﬁs;,n nggff J—,: f?rl;tt&lii/ejroikfeic?e C?;de;r;;)pgzm?:: J ° -
manufacturer. The Contractor shall furnish, at the request shown on the plans, except wire and cable specifically v . , : ,
of the Traffic Engineer, at least two copies of the covered by other items of this contract. The minimum :’;:'re t?\f:" SIhce]Irlwtb: gog:_‘:‘; Wt":*; Ogni'ectt"'c g:\%cijlebru?::rtgteergent. 2.0 LOOP VEHICLE DETECTOR INSTALLATION
> ; PURE . ; indi er this solv a ied, connection s e insu
monufoctgrers recommendo.tlons, w!uch includes: methods size of conductors shall be as indicated on the plans. with electrical grade rubber splicing compound tape to proper 7.1 This section specifies the Contractor’s responsibility
of attaching pull cable, pulling tension per conductor . . h ) . g ¢ he | lead—in i llation f hicle |
size and . ; 5.3 Controller Cabinet Wiring thickness. This tape requires a pressure and temperature in or the loop and lead—in installation for vehicle loop
per radius of conduit bend, and the type of A i 4 , .
lubricant to be used . : . service to complete its wulcanizing process and thus be detectors. It is required that all work related to the
) 5‘3'.1 Vfrmg‘ folr t'}?) coptroliter s'hoﬂlcoregi)st of cc:nnectmg stretched to 2/3 width when applied. The completed splice shall installation of a particular loop, with the exception of the
: : - O Its terminals; wirés to signais, wires (o b d with half—| I fovi lastic electrical layout task, shall be completed in the same work day.
Sﬂ-tzhe glcljrr?:blierf\emo:dg{;een c%?ur:jiuc'tto::ns:gl?'lbseos::rziled detectors, (3) the power wires, (4) the ground wires, tj cove;sis v:rc cin Gshc;pb:yser;:otrrmbftpt:se ‘tceeecst:;];j not loop installation work shall be performed during off—peak
: - (5) the pedestrian push—button wires, and (6) the pe- pPIng P traffic hours. Loop installation shall not be made durin
to form one loop in such a manner that the pulling h ' : be stretched more than necessar affic hours oop installation shall not be e g
erI\'snon.Hls IS ”.;"te tho a ef ca Wes. ong, Fcr from the field shall be stripped back and insulated solderless . _ L 0 inel th landscape irrigation systems.
zrt:oft Y’Lngeii?lcgb?es ;:yseb: gggpgg ;Z::tly bo; the lugs crimped to wire. These “lugs” shall be inserted under Sh?eij S%gﬁiZsmbeCtC:vzg\UZgglgogiir?z:ﬁeosll SS: mlgg:dv?ith °
conductors by forming them into a loop to which the pull the binder head screw ond tlghtengd securely. .cher‘mrmg scotd'wiock solderless connectors designed for this specific 7.2 The installation of loop detectors shall occur as shown in the
wire or rope can be attached. The insulation on each ;‘;rd t;itffgf;;ﬂfrfusr:?ghx o uired By the poring diagrams application. The completed splice shall be insulated with Plans. The lead—in saw cuts from the street to the pullbox
conductor shall be removed before the Ioop is formed. manufacturer Y a re—enterable plostic sp]ice case. Splices at points shall maintain @ minimum seporotion from other lOOpS of 12
The method used will depend on the anticipated maximum ’ other than those shown on the plans may be made only with inches and a minimum separation of 6 inches from other
pulling tension in each case. 5.3.2 Al field wiring in cabinets shall be neately done. the written permission of the Traffic Engineer. Lelg:;inShs;wlﬂbiutcsénSi]'shtznio?n;l:;i:;pm; c;itfseggii:;:l iir?mthe
. . . . . I i | hall trained to their destination and § . ’ ; ’ - . .
5.1.3 In many instances, existing conduits which contain nnecc?trlmr](gncggbtis esthc;r beAIIers:re v:)ires |shclle ble tr'immed 5.6.4 The Traffic Engineer shall select at random at least the curb. The maximum number of wires placed in a single
signal cable are to be used for the installation of new and r):ectl coilgd witH the ends taped. Detector Ieod—i;u S splices to be thoroughly inspected. The Contractor shall, saw slot shall be four (4) wires. All wires in saw slots
cables. In such locations, where new cables are to cables shZH have their insulation jockéts removed from in the presence of the Traffic Engineer sectionalize the shail be a minimum of one inch (17) below the street level
replace all existing cables, the existing cables may be the terminal strip connection unsheathed to the bottom of splice to expose the various layers of materials and the grade. The maximum number of wires placed in any lead—in
sow cut from the street to curb side shall e two (2)
‘ » H i . H ] 3 I i Vi .
existing cables shall first be pulled out, then replaced, 2Zéf:2ws;>;llthbee ccc:l;(:;!e; id;ci?;ir:duné;o:f: :fnijn:fc;(‘e%tror ead=in then be remade by the Contractor. This work shall not 7.3 The Contractor shall furnish the sealing compound for
adding the new cables to the existing cables to form one - F le: S Detector Eastbound Right require extra payment, but is considered subsidiary to other the loop detectors at his expense. Samples of the sealant
cable pull. Installation shall be done in such Elois:c tags.  For example: ystem Detector Eostbound Rig items in the Contract. All of the splices selected for and methods for sealant installation shall be submitted to
a way as to prevent damage to the existing and/or new ’ this inspection shall conform to the requirements of these the Engineer for his approval before any detector installation
cables. In the event of damage, the Contractor shall 5.3.3 Pedestrian pushbuttons shall have a common ground wire special provisions. If any splices fail to meet these may begin. If g hot sealant is used, the temperature of the
bear the responsibility. of material and labor for tr;o.t is completely isolated and independent from all other requirements, ten (10) more splices shall be selected at sealant shall be in a range that will not cause damage to
replacement of defective cables. ground wires. This wire shall be connected to the designated random by the Traffic Engineer for inspection. ;r;e c(i:ettec:';ort \;;::Isl nol_to%p; sr:glrc;n’ihzr;olihcr::;np;izeelz ?g")th'i width
) : H il H t w CuUut, u 1 I
5.1.4 All conduit runs shall be measured accurately and terminal in the controller cabine 7 ncl Wirin on the street surface. The Contractor shall be required, at
precisely for determining cable lengths to be installed. 5.4  Sianal Head Wiring his expense, to remove all excess sealant, otherwise the
A measuring device shall be inserted into the conduit, and ] : ~ loop will not be considered as a completed item.
the length shall be measured (to the nearest foot) from - . . . 5.71 All cables and signal
entry p?)int to exit point. All (conduit run meosure)ments ?ﬁijter:vqlir:;? t;ooerthi s;gzsl s’:e,?g, ssf;ilii;nontisthzf Cco?;mmecc):r;ung conductor wire above the ground surface shall be encllised 7.4 Detector lead—in cables shall be run continuously
shall take place in the presence of the Engineer or the terminal block in ec;ch signal gfoce to the terminal block in gpproved metal conduit up to but no closer than one without splices from the curbside pullbox to the controller
Inspector. The Contractor shall record all cable - . . . f f the | . P - h here possible. [f splices must be made, they shall be
me%surements and include the distances in the as—built drawings in the signal—head terminal compartment. Al such _connectmg 0?:'% ;oen ow;zts ;;ﬁ\:ﬁrbzonfgcc;grin moevgzrg’ Ctgr?dutir;es xode iFr: a lsi nal boFSDe Splices shall be solde):' connected
In locat - bi \ | ot bl . wires shall be number twelve (12 ga.) stranded American Wire carrie wn p P : (including th 9 g wir ) and th ;i nnection shall
tr;.. ogo |tons twr ere new cctlh s c:;e cc)j repb?ce exis l:r? ca r;s, Guage. All conductors running from any terminal points ot ¢ s Wi b'”C.U ITgt de ggount wire fod ’the SP ltci co tnec Ito 5;
: e or; roc;:? may t:se | e trhe O\fleth cables osdo bleCJSu g located in the pole or transformer base to the signal-head Identification ignal Wir Se"msu otethon v;o g;proo Ifb Wi 203 clcoob ma Zrlo‘s. he
t:viacee initol?ezm:m'gzevef te:ig dsoec; no’(e rr(;?;\c/);/etheco . terminal shall likewise be number twelve (12 ga.) stranded 5.8.1 IMSA color coded signal cable shall be used for all sgnt\C:Sm%nnef Cl‘gree Séeiti%% SogeSSpTic:s CJSTcr)w ?FrchzceE'r:‘gineeer
Contractor of his responsibility to record accurate AW.G. wire. The Contractor shall furnish the No. 12 ga. sfgﬁol and interconnect systems. Colors shall be continuous shall approve any splice in detector cables.
measurements of all cable lengths stranded A-W.G. wire for this task. from the point of origin to the point of terminatioin
5.5 Termingls Splices will be permitted only if same colors are spliéed. 7.5 Each detector loop shall penetrate the curb in a
5.1.5 The manufacturer’'s recommended maximum pulling separate conduit.
Itfensuons S.hcg gott:e $xc§_edeEd under c;gy (EIFCL;FT\St;]I:CG;. I 5.5.1 Except for controllers, the ends of all stranded wires 6.0 GROUNDING
. sot req:nre Y te ra t'hc ncg';negr, ethon robcl or sha which are to be attached to terminal posts shall be provided T I ) l ¢
g\§er N I y:qnlomti er n d .i fu dwnre Of te tchctetsh are with solderless terminal lugs that meet the requirements of 6.1 There thc be a propelriy instolled and connected
eing pu et into the con tuub to emonz r; eTho b? hall be the National Electrical Code. Terminai lugs on solid wires ground rod for each contlrol er cabinet f<Jn;j p?we[‘_hdrop tod
fed frecly off the resl into the comdurt without making o are prohibited. Fod shall be Tocated 50 a5 o mmimise the.angth of e,
r mniimi
reverse curve. At the pulling end, the pull wire 56  Spli grounding—conductor run. All grounding circuits shall be
and cables shall be drawn from the conduit in direct line substantial and permanent and shall be electrically
with the conduit. She_cves or other suitable devices 5.6.1 Splices inside conduit runs and in loop detector continuous with an ohms—to—ground resistance not to exceed
shall be gsed. as reqylred to reduce any hazards to the T.H.W. wire are absolutely prohibited. Except for detector 10 ohms when tested by volt—ohm—meter.
cable during installation. The cables shall be cdequctgly lead—in cables, all splices shall be made above ground. .
lubricated to reduce friction and further minimize possible Splices in pullboxes are prohibited unless specific written 6.2 Grounding Connectors and Electrodes
damage. Such lubricants shall not be the grease or oil permission has been issued by the Traffic Engineer. )
type used on lead sheathed cables, but shall be one of 6.2.1 Th_e grounding conductor shall be a No. 6 AWG standard
several CommerCiG”y available wire pulhng compounds that 562 Sphclng methods shall be in accordance with good copper wire. The conductor shall _be bonded to ground rOdS:
c;e suitable for P.V.C. sheathed cctlbles. They hshcll consist electrical practice and the cable manufacturer’'s recommendations. I(‘;roosutng/rgdmil:citr:og%srr:?::l :ned s:::”cg:p:;::nonigtes tsht:el being at
of soap, talc, mica, or similar materials and shall be cL ) _
designed to have no deleterious effect on the cables ground to a depth sufficient to provide the required
being used.
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