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SEGTtON 6. 14 

CONTACT RAtl fNSTALLATION 

OESCRtPTI.ON 

The work to be performed under tnis sectton shall 
include th.e compl.ete rnstallation of an operable contact 
rai 1 system cons.tsting of 150 NMC stee I contact rai 1, 
compos(te contact rarl and all appurtenances tncluding 
protection equfpment and electrical connections as 
specified. 

Unless otherwise specifted, the term contact rail and 
all works described applies to both. 150 NMC steel 
contact rail and compos:i.te contact rail. 

I.NSULATOR ASSEMBLIES 

Insulator assemblies shal I be installed as shown and 
sped f ied . 

The insulator base shall be centered and secured in 
place and shimmed for the contact rail insulator assembly. 

Insulator assemblies shall be installed on the direct 
fixation invert or on the contact rail ties as shown. 
The distance between insulator assemblies shall not 
exceed ten feet. 

AlI injurious substances falling on the insulators 
shall be immediately. removed to prevent damage. Upon 
completion of the work, all insulators shall be inspected 
and thoroughly cleaned. All insulators chipped, broken 
or otherwise defective after installation shall be 
replaced before final acceptance at no additional cost 
to the Authortty. 

The top surface of each rail cl[p within a distance of 
100 feet of an end af)proacft or expans;i:on joi.nt shall be 
thorough.ly coated wttn. a non-conductive lubrtcant, Dow
Corning 44 (heavy)_ greas:e, or equal. to reduce strain 
on the i.nsu 1 a tor· assemb.l i es caused by the movement of· 
the contact rai,l. 
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Ballasted TraeR tnstallatton 

Th.e insulator assemblies shall be locate.d to permtt 
posittontng the contact rail wttft respect to tfte gauge 
ltne of the near running rall w-itiUn tlie s:pectfted 
tolerances. 

Tlie insu 1 a tor as.semlil i·es sh.a 11 be secured to the contact 
ra i 1 t tes by two 1/2- inch by 6 1/2- inch drive spikes 
per insulator base. tnsulator assemblies with 9/16-
incft diameter mounting holes shall not be used for BTC. 

Contact rail ties shal 1 be bored in the field to receive 
the drive spikes. The holes shall be 3/8-inch in 
diameter and six inches deep and treated with pentachloro
phenol oil or creosote i'mmediately after boring. The 
drive spikes shall be started vertically and driven 
straight. Drive spikes bent during installation shall 
be withdrawn and new drive spikes driven. Drive spikes 
shall be driven firmly to the top of the insulator 
mounting base. 

Direct Fixation Track Installation 

The location of the insulator assemblies shall be as 
specified for ballasted track. Anchor bolts shal 1 be 
]/2-inch diameter galvanized threaded studs. Anchor 
bolt holes for the insulator assemblies shall be located 
as shown and dri I led as specified for DFTC. The diameter 
of the holes shall be as recommended by the manufacturer 
of the anchoring device, to a maximum of 1-3/4 inches. 

Anchor bolts shall be installed in accordance with the 
approved procedure as specified for DFTC, except that 
the minimum upward vertical load shall be 9000 pounds. 
Anchor bolts shall be torqued to 1500 pounds tension. 

CONTACT RAIL 

The centerline of the contact rail shall be located as 
shown. 

The contact rat! shal I be installed to rest evenly and 
uniformly on all tnsulator assemblies. 

No length of contact ratl less than 25 feet in length 
sha 11 be used, ·except at locations shown unless otherwise 
approved. Cuts shall be made only as required to 
ensure that the end of a run of contact rail falls 
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withln the specified tolerances. Cuts shal I be made 
straight and perpendicular to the longitudlnal axis of 
the contact rail. Contact rail for curve radii of Jess 
than 400 feet shall be bent to the appropriate curve 
prior to rnstallatron. Contact ra[l for curve radii 
greater than 400, feet may also be 5ent prtor to installa
don to facilitate fiandltng. The metFtod of bendtng and 
tolerances to be allowed shall be submitted for approval. 

Ballasted TracK Installation 

The required relative height of contact rail with 
respect to the top of running ·ra i I for timber ties 
shall be obtained 6y uslng additional high density 
polyethylene base pads as required. High density 
polyethylene fiase. pads required for height adjustment 
shall be supplied 5y the contractor at no additional 
cost to the Authorfty. 

Direct Fixation Track Installation 

Tne required relative height of contact rail with 
respect to the top of running rail shall be obtained by 
varying the thickness of grout pads which will support 
the insulator assemblies as shown. The grout pads 
shall be as specified for DFTC, except that the dimen
sions shall apply to the insulator assembly instead of 
the running rail fasteners and shall be as shown for 
the contact rail assembly. If further height adjustment 
is required, additional high density polyethylene base 
pads, as required, up to 1/4-inch, shal I be used in the 
insulator assembly. High density polyethylene base 
pads shall be supplied by the contractor at no addi
tional cost to the Authority. 

End Approaches 

The ends of contact rail sections shall be terminated 
with end approaches, installed as shown. They shall be 
assembled to the. contact rail to ensure a smooth running 
surface. The allowable longitudinal location tolerance 
shall be. plus or mtnus six inches except at special 
trackwork locations where tlie distance measured from 
th.e nearest potnt of switch shall be as calculated from 
dimensions shown wtth a tolerance of mtnus zero and 
plus one foot. An II- foot I ong end approach sha 11 be 
used for all main track unless otherwise shown. 
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Splice Bar Joints for 150 NMC Steel Contact Ratl 

Splice bars with bolts:, nuts and spring washers sh,all 
oe installed between end approacnes and adjacent stee 1 
contact rail sections as shown. The rai_l s.i,de of 
splice bars shall be coated wfth an approved rust 
preventative. All s~ltce oar joints s~at\ ce tnstalled 
to hold the end of the s:teel contact rai:l and end 
approach. tn al tgnment so that tfie top surfaces: of the 
jotned steel c.ontact ratl and end approach are continuous 
and true withtn 1/64-inch. EacH 5olt shall oe tensioned 
to 1500 pounds. 

Splice Joints. for Composite Contact Rail 

Composite contact rail splice jolnts shall be rnstalled 
as specifted oy the manufacturer of the composite 
contact rail and approved. 

Contact Rail Anchors 

The contact rail anchors shall be installed as shown. 
The longitudinal locat~ons of the anchors shall be 
within 1-1/2 feet of tnat shown. The anchors shall be 
secured to the ·trackfied with 3/4-inch by 7-3/4 inch 
threaded studs in direct fixation track and 11/16-inch 
by six-inch drive spikes in ballasted track. 

Welding for 150 NMC Steel Contact Rail 

Lengths of steel contact rail shall be joined together 
by welding the end of abutting rails by means of a 
copper based exothermic welding system. The welding 
procedure and preparation of the rail shall be in 
accordance with the manufacturer's recommendations. 
The exact alignment of the rails in welding shall be 
such that the offset in the top surface of the abutting 
rail does not exceed 1/64-inch. The vertical or horizontal 
misalignment of the two rails at a welded joint shall 
not exceed 1/32-inch. maximum when measured using a 
three-foot stratght edge. After installation of steel 
contact rail, no weld shall be wi.tftin six i.nches of an 
insulator assemftly. 

Qualification of Welding.(>rocess for 150 NMC Steel Contact 
Rai I 

?rfor to production welding, tne Contractor shall 
submit an exothermic welding procedure for approval. 
ln addition, three welds made according to the submitted 
procedure shall be tested as specified. All tests 
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sn~ll be performed by an approved tnde~endent testtng 
facility at no addittonal cost to the Authority. Tbe 
sample welds shall join two 18-inch sections of rai J. 
The test sect i:on sna 11 oe placed on supports spaced on 
30-inch cente.rs wtth t~ weld centered between the 
supports. A load of 45,000 pounds shall 5e applted in 
the Cef1ter of the span and held for three minutes. No 
cracks or oth.e.r stgns of weld deterioration sfl.all 5e 
vts{ble at any time. 

Following the above test, the welds shall undergo a 
current carrying capacity test. A direct current of 
3,000 amperes shall Be passed through each length.of 
ra i 1 for a sufftc lent time to raise the ra i 1 to a 
s.taole temperature, wh.icft s:nall be defined as being a 
rate of temperature change not exceeding 2C fn 30 
minutes. Temperature readings shall be made with the 
use of commercia I thermometers of the mercury bu I b 
type. The de power supply shall nave sufficient capa
city to maintain a continuous current of 3,000 amperes 
for the duration of the test. To 5e acceptable, the 
temperature rise of the rail shall not exceed 40C above 
an ambient temperature of 30C. 

If any of the sample welds fail either of the tests, 
the process will Be disapproved and a revised procedure 
shall be submftted and tested. 

Qualifications for Performing Welding of \SO NMC Steel 
Contact Ra i. 1 

The Contractor shall prepare, in accordance with approved 
methods and procedures, two sample steel contact rai I 
welds under the direction of each foreman who will head 
a crew performing steel contact rail welds. The welds 
shall undergo the tests specified for qualification of 
the steel contact rai I weld~ng process .• 

The tests shall be performed by an approved independent 
laboratory at no addi.tional cost to the Authority. 
Should any sample joint fat! to pass either test, the 
foreman shall not he permi.tted to supervise the perform
ance of steel contact ratl welds for th}s Contract. 
'When a crew. performing welded joints has a change in 
foreman, the new foreman mustoe qualifi.ed as spectned. 
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~uality Control of ~elds of !50 NMC Steel Contact Rail 

Weld[ng of steel contact rail shall be performed under 
the direct supervision of a foreman quali:fted as speci
fied. 

When cooled to normal temperature, each steel contact 
rail joint shall withstand jaddng or lifting to ftve 
tncttes above its. normal position. When rai I strings 
are res.ttng on ttes, th.is snal l entail llfttng five 
incites from the t i:e postt ton. When tfie ran strings 
are already on insulator assemBlies, thts shall entail 
1 ifting five i'ncnes aoove tlie normal level the rai 1 
would have on the insulator assemblies·. The liftfng 
may be accompltshed 5y a jack placed under the weld or 
by a lifting cable around the weld and a suftaole 
hoisting device. AI I joints- snail show no visible 
cracks in the weld. 

All completed steel contact rail welds· shall be tested 
individually to ensure proper conductfvity of the 
joi.nts. The test sHall measure the resistance of 36 
inches of steel contact rail containfng a joint and 
adjacent 36 sections of steel contact rail on either 
side of the joint, using the voltage drop method. A 
direct current of at least 200 amperes shall be passed 
through the steel contact rail. The resistance measured 
across the weld shall Be a maximum of 110 percent of 
both adjacent sections. AI 1 instruments, labor and 
materials necessary to perform these tests shall be 
provided by the Contractor at no additional cost to 
the Authority. tnstruments for measuring voltage and 
current shall have an accuracy of 0.25 percent of full 
scale reading and shall have a mirrored 5-1/2 inch 
linear scale. All instruments shall have undergone 
certified calillrati:on tests a maximum of six months 
immediately preceding the test. A copy of the calibra
tion certificatron shall be submitted to the Engineer. 

Any defective joint shall be removed by cutting out 
three inches. erther s.i.de of tlie weld and rewelding. 
The above tests snall then oe performed on the new 
weld. 

Contact Rail Surface Preparation 

Upon completion of the contact rat! to the specified 
tolerances, ~ut prior to [ts- final acceptance, the 
contact ra[l shal I be 5rusfi.ed or otherwise cleaned to 
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remove rust and scale from the head of the contact 
rail. Such.brus.hJng or cleani,ng shall nat remove i.n 
excess of 0.002 inch from any surface of the rai,ls, 
except that additional Eirushtng, cleantng or gdnding 
shall be performed as necessary to resrove local surface 
trregulartttes. The method of brushing, cleantng or 
grindi,ng shall be submitted for approval prtor to use. 

Expansion Joints 

Expanston jotnts. shail be installed in the contact 
rails as specified at tlie locattons. shown with an 
allowable tolerance of plus or minus five feet. The 
expansfon joint shall be tnstalled to provide a flat 
s.urface untform w·ttn the ralls, ensuring that the top 
~urfaces of the two secti'ons are in 1 i.ne withi·n 1/32-
i.nch. for a distance tnree feet in either direction. 
Expansion joint gaps shall be establi'sned depending on 
the rail temperature at tfie time of installation as 
sh.own on the Expansi'an Data Table. After Installation 
the top surfaces of tfl.e expans·ion joint bars shall be 
ground so that they are flat and do not project above 
the top surface of tfle contact rail • 

PROTECTION COVER ASSEMBLY 

The protection cover assemply shalt oe installed entirely 
within the clearance envelope shown and in accordance 
with the manufacturer's recommendations as furnished by 
the Engineer. 

At end approaches the protection cover shall be maintained 
at the uniform height above the top of the contact rail 
and sha II drop with the end approach. 

On curve radii under 500 feet, the protection cover may 
be cut into lengths a minfmum of five feet long to 
conform as closely as possible to the arc of the curve. 
The protect ton cover sti.all I ie within the clearance 
envelope at all t~mes. 

Additional protectton cover brackets shall be installed 
where necessary. The.maxi.mummtddle ordi.nate of a 
length sh.al l be 1/2-tncft. At contact rail expansion 
joints, an expan~ion jotnt protectton cover assembly 
shall be installed as. sliown: 
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ElECTRlC CABL(NG AND CONNECTlONS 

The electric caoling and connection work to be performed 
tn this sectton s:hall 5e as shown and speci:fi.ed. 
Feeder cables from substations and tte Qreaker stations 
will be furntshed and tnstalled oy others up to, .but 
not including, the cable connector assemb.li'es. at the 
condutt termtnattons: at the contact rat!. All other 
contact ral.l cab.ltng s.h.all be tns·talled By the Contractor. 
All cabltng shall be conti'nuous without splices between 
term i nat i.ons. 

Cables sn.all not be Bent, either permanently or during 
installation, to radU less: than 10 times the outer 
diameters, except where shorter radii are approved for 
conditions maRJng ttie specified radius impractical. 
The Contractor shall provfde suftable fnstallation 
equipment to prevent cutting and a5rasion of conduit 
and cable during instal latfon. Wire pulling lubricants, 
if used, shall conform to appl!caoJe UL requtrements. 
The lubricant shall be certffted by the manufacturer to 
be non-i'njurious: to such insulation. Pull-lines shall 
be made of nylon, polyester, polyethylene or other 
suitable nonmetallic mate.rial. Pull-lines shall be 
attached to cables oy means of either woven basket 
grips or pulling eyes attached directly to the conductors. 
Only one cable shall be installed per conduit. Pulling 
tensions on both the conductors and their insulations 
and jackets shall not exceed the maximum tensions 
recommended by the cable manufacturer. 

Expansion Joint Jumpers 

Expansion joint jumper cable shall be extra flexible, 
427-strand, power cable. fts length and points of 
connection to the contact rail shall be as shown. 
Jumper cables shall be supported as shown. 

Cable lnstalled tn Conduit 

All jumper cable installed in conduit at crossovers~ 
transi.ttons and oth.er spectal trackwor!<. s.hall be standard 
duty, 127-strand, power caQ]e. After tnstallatton, all 
cables shall 5.e tes.ted for i:nsulati.on res:~stance to 
ground and between cables. (nsulatton resi.stance shall 
be tested wtth. a 1000-yolt megohmeter and shall not be 
less than one megohm. All conduit ends shall be sealed 
using h.eatshrtnkallle tu5.ing as manufactured by Thomas & 
Retts Co., No. HS8400-225-1, or equal, installed according 
to the manufacturer's recommendatfons. 
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Contact Rail Connection Cable 

Contact rail connectton cable shall be extra flexible, 
427-strand, power cable. tts length and points of 
connection to the contact rai 1 shall be as. shown, i.n 
accordance with. expansion and contractf.on requirements 
of the contact rail. 

Caole·connectors 

Testin9 of Compression Connectors 

Prior to installatton, the Contractor shall have prepared, 
under the directton of each foreman who will supervise 
a crew performing compressi.on connections, assemblies 
totaling one percent of the number of the assemblies to 
oe instal led. All test compression assemblies shal J be 
made using the methods and equipment the Contractor 
proposes to use for the installation. The electrical 
resistance of the completed connection, when measured 
5etween the caule and the connector tongue, shall not 
oe greater than the resistance of an equivalent length 
of uncut caole. 

The test connections shall then be subjected to a 
sustained tension of 5,000 psi for three hours. At the 
end of three hours, there shal I be no slipping of the 
cable in the connector, deforming or loosening of the 
connection or increase tn the electrical resistance 
beyond that specified. 

The test connections shalT then be heated to 240C by 
passing an electric current throught the connection. 
After the temperature equalizes at 240C, the connection 
shal I be cooled to 24C. A heating phase and a cooling 
phase shal I constitute one cycle. The test connections 
shall undergo 100 cycles without increasing the resistance 
beyond that specifed. Should any sample fail to meet 
the specified test requirements, the qualification of 
the foreman and the equipment shall be disapproved. 
When a crew performing connections has a change in 
foreman, the new foreman and the equipment shall be 
qualified as specified. 

Installation of Compress.ion Connectors 

Compression connectors. shall be attached to the cable 
with the manufacturer's recommended tooling. When 
Bolting tongues together, a lockwasher shall be installed 
unde~ the ~ead of each bolt and under each. nut. All 
5olted connections shall be ttghtened with torque 
wrenches to a uniform torque of 450 inch-pounds. 
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l,nstat\ati.on of Exotner!'l'lic Connections of \50 HMC Steel 
Contact Rail 

Cable connections to the steel contact rail shall be 
made by a copper-based exothermic weldtng ,system. The 
connection procedure arid exact composttton of welding 
powder shall be in accordance with the manufacturer•s 
recommendations for the materials to be joined. All 
extraneous weld metal shall be removed. 

Testing of Exothermi.c Connecti.ons of 150 NMC Steel Contact 
Rai 1 

All exothermic connections shall be tested for mechanical 
strength ustng a two-pound hammer. A minimum of three 
sharp blows fifteen inch.es In stroke shall 5e. directed 
to the weld nugget. The weld snail sustain the blows 
without cracktng weld metal or at tfie interface with 
the steel contact rail. Oefectfve welds shall be 
removed and the rail and cafile tnoroughly cleaned 
before rewelding. Tne Contractor shall suomit an 
exothermic welding procedure for approval prior to 
production welding. 

Terminal Lugs 

Testing of Term(nal Lugs for Composite Contact Rail 

Terminal lugs for composite contact rail shall be 
tested as specified for compression connectors. 

Installation of Terminal Lugs for Composite Contact Rail 

Cable connecttons to the composite contact rail shall 
be one-hole, tfn-p\ated, copper compression connectors. 
Prior to assembly of the terminal lugs to the composite 
contact rail, mating surfaces shal I receive a liberal 
coating of ox[de-inhfbftfng paste, NO-OX-10, Oearborn 
Chemical, or equal. The oxide-inhibiting paste shall 
a\so be applt,ed to all tnterfaces- of the compression 
fasteners. The methods and equipment used to fas·ten 
the terminal lugs to the composite contact rail shall 
he as recommended by the manufacturer of the ratl. 
Compression fasteners oent or improperly tnstalled 
sh~ll be replaced. 

6.14-10 



• 
6.14.5.7 

6.14.5.8 

• 

• 

Otsconnect Switch. Assembly 

Contact rail dts:connect switch assemblies shall De 
completely tns:talled, includrng cable connecttons and 
foundation, as shown. 

Concrete for dtsconnect sw'itcli. assemBly foundations 
shalt conform to ASTM C9_4, Class: 1500, Alternati.ve 3. 
Coarse aggregate. snail be Size Number 57. When placed, 
the concrete snail have a slump of three ~nches maximum 
and an entrained air content of four percent. A mix 
design for the concrete sh:a ll oe. suomi tted for approva 1. 

Concrete. sha 11 be mea~ured, mi·xed, transported, p 1 aced 
and compacted in accordance w~tft ACI· 304 and gtven a 
wood float fln(sh. Freshly placed concrete shall be 
protected rn accordance w[th ACI 305R and ACI )06R. 
Concrete. shall 5e cured in accordance with ACI' 308. 

Galvanizing 

Bolts and miscellaneous hardware required to be galvanized, 
shall be coated in accordance with ASTM A153. 

All other parts to be galvanized shall be galvanized 
after fabricatton in accordance with the requirements 
of ASTM Al23, unless otherwise specified. 

Before galvanizing, the finished parts shall be pickled 
or sandblasted and the scale and adhering impurities 
t~roughly removed. The pickling shall be done in 
properly diluted sulfuric acid, after which the parts 
shall be thoroughly cleaned .in cold, running water. 
Sandblasting shall meet or exceed Steel Structures 
Painting Council SSPC-SP 6 except that the maximum·grit 
size shall be SAE No. G-18. The parts shall then be 
(mmersed in a solutron of zi.nc chloride or hydrochloric 
add. (mmedtately following thorough drying, the parts 
shall be dtpped tnto the zinc bath before corros(on has 
s.tarted agafn • 
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