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B. CONSTRUCTION METHODS
I. GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK
A A . . : : . . . 1. Conduit in structures shall have exponsion fittings at structure expansion Joints. All straight runs of RMC conduit ex n
The location of all conductors, conduits, junction boxes, ground boxes, and electrical services is diagramnatic only and may be shifted structures such as bridges shall have expansion jginfs instal led afﬂximunjinfervols of ISngee‘r. Expansion join;s shz??egeoin-
by the Engineer to occommodate local conditions. stalled so they allow for movement of the conduit. Installotion of the joint in such a manner that will not allow for movement
N . B : . .. . . shall be repaired at no expense to the . ini i i i joi
Materials shall be new and unused. Materials ond installation shall comply with the applicable provisions of the National Electrical Code provided fopfrlle Engineereuggnsﬁquew sties Theiisiaedion Sstammining the (INGIRESHHg (St OF HHEiGagehsion JotniEEnaiitioe
(NEC), National Electrical Manufacturers Association (NEMA) standards, and shall be Underwriters Laboratories (UL) Listed unless other- 2. Conduit supports shall be spaced at mo ' . . . :
wise shown on the plans or specifications or approved by the Engineer in writing., Foulty fabrication or poor workmonship in any material, surfaces ogpgoncrefe sfrucfzres (See czr;mflmzz?;; g;f?m::?h Conduit spacers shall be used with metal conduit ploced on
equipment, or installation shall be justification for rejection. When reference is made to UL, it can be considered to mean g Nationally 3. Conduit supports shal!l not ++ach . . AP0 N
Recognized Independent Testing Lab (NRTL). Comparable stondards of Canadion Standord Associction, Electrical Testing Laboratories or approved bgpghe Engineer be“aftached dinectily folprestressed concriete, beams exceps (asxshown, specificalllyin the plons. ond
Factory Mutual con be equal to the referenced UL stondard. Where reference is made to NEMA |isted devices, IEC Iisted devices shall not 4. Unless otherwise shown on the . S " .
. C A . o . plans, conduit placed beneath existing roadways, driveways, or sidewalk: fter
be considered to be an acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA aond IEC Iisting. surfacing operation has begun, shal'l be accovrzlished by jacking or gorinq. ¥h:e Cor;fragzo:' shal: bogk :'iltl)rogd z;wgce*bgrs‘: g:re
. i i N : R . pits to the bottom of the conduit prior to installing connecting conduit or duct cable to prevent bending of the con ion.
With the exception of high strength bo!ts, miscellaneous nuts, bolts ond hardware may be stainiess steel when plans specify galvanized, 5. Conduit trenched in the subgrade of new roadways sha?l be buckf?l led w;,m excavated muferigl unless g'lrhgrSise soiednzg*flge
provided that bolts are 172 inch or less in diameter. The Contractor shall provide the following electrical test instruments as required plons, Conduit trenched in the sub-base of new roadways shall be backfilled with cemenf-s*fab'ilized base
by the Engineer to confirm complionce with the contract and the NEC. Those test instruments are voltmeter, amp probe, megger (1000 volt 6. Open ends of all conduit and raceways shall be fitted with temporary caps or plugs to prevent entry of dirt, debris and rodents
DC) ond torque wrenches. All meters shall have been properly calibrated within one year. Calibration certification shall be provided to during construction. The temporary cap may be constructed of duct tape, but in ail cases shall be tightly f'ixed to the conduit
the Engineer upon request. Calibration certification tog shall also be applied to the meter. The Contractor shall operate meters during and shall be durable. The contractor shall cledn out the conduit ond p'rove it clear in occordonce with Standard Specifications
inspection os requested by the Engineer. Grounding shall be as shown on the plans ond in accordance with the NEC. Metallic conduit, Item 618.3 prior fo installing any conductors
light poles, luminaires on bridge structures, and all metal enclosures shall be bonded to the system-grounding conductor. The ground rod 7. Conduit entry into the top of enclosures - 5 . -
in each ground box or junction box at the bridge ends, ond in each ground box instolied for underpass lighting will also be bonded to the junction box:s shall be mzcle weafherprzofs:g?ngsc:ggﬁa ::‘ll'Irci:::saurnge;rcggiéozgzvl;g:s::cIosures, auxilliiany enclosures ond
§ysfem gr?unding condu?for. The grounding condgcfor shal l.bg bare or, if iljsulo'rgd, .shull be green. Ground rods, connectors, and bonding 8. A bonding jumper shall be installed from eoch grounding bushing to foe nedrest aroundino.rod, grounding lug, and/or equipment
jumpers will not be paid for separately, but will be subsidiary to the various bid items, grounding conductor. All jumpers shall be the same size as equipment grounding conductor. Conduit used as casing under
. SUBMITTALS: roadways for duct cable need not be grounded if duct extends full length through the casing. At electrical services, grounding
LS: electrode conductor shali be a solid Copper #6 AWG,
. . . i . 9. Metal junction boxes shall be bonded to the grounding conductor in accordance with the NEC.
The contractor sho!l submH.for gpprovgl six (6) copies of catalog cut sheets for each of the following three (3} categories. 10. Conduits entering ground boxes shall be p|ocgd so +hgf the conduit ends shall be not less than 3 inches nor more than 6 inches
Category 1. Electrical services including photocell. i . i . from bottom of box (See ground box detail on sheet EDI(3).
tl:g;g?g;ycgﬁogfi;kg:gzi?; 2:2?$c1s, heat shrink tubing, heat shrink filler tape, GelCops and ground boxes which will include 11. Conduit ends shall be sealed with heat shrink boots with waterproof sealant, urethane foam, or by other methods approved by the
i i ion. X A . . R Engineer, Sealing shali be d fter leti i . i
Category 3. Highmast assembly Kits, when applicable. See Item 614 “"Highmast Iilumination Assemblies”. Submittals shall be legible and segmm, silicc';ng caulking sgg?lunoi bgor::gegf(u’:nuo:eg?gn:equlred pull tests. Duct Tape shall not be used as o permanent condutt
shal| be marked to indicate which product on a cut sheet is fo be supplied. Where manufacturers provide warranties ond guarantees as a 12, All strut mounting material and hardware shall be hot-dip galvanized or shall be stainless steel. The cut ends of strut and
customary trade practice, the Contractor shall furnish to the State such warranties and guarantees. . R non-galvanized rigid metal conduit threads shall be coated with a zinc rich paint (90% or more zinc content). Zinc rich paint
Any deviation from plons or specifications, including deviations due to plan error should be prominentiy displaoyed on the submittal. moy only be used fo touch up galvanized materiai as allowed under item 445.6 galvonizing. The painting of non-galvanized
Any chonges not prominently noted in submittal ond incorporated into the work without proper authorization will constitute grounds for material with a zinc rich paint shall not be considered as on approved alf;rnoﬂve for qalvonized moteriols
rejection of that portion of the work. 13. All PYC conduit terminations shall be fitted with bushings or bell ends. All metal conduit terminations shall be fitted with a
rounding + bushing.
11 CONDUIT : il : -
A. MATERIALS ) Conduit Spacer 1 in. min. ml
1. Conduit and fittings shall be UL Listed for the intended use shown on plan sheets. Condui+t ; (mounting shoe) Conduit
2. Conduit shall be the type shown by descriptive code or shown elsewhere on the plans. Substitution of the various types of conduits Concrete [T
will not be permitted. All flexible conduit in rigid metallic conduit (RMC) systems shall be Liquidtight Flexible Metal (LFMC) A Concrete glg?;lwpe o ] Structure o
conduit. All flexible conduit in PVC systems shall be Liquidtight Flexible Non-metallic conduit (LFNC). =—" Structure or t;ofezf s ze (=]
3. All exposed conduits shal! be RMC, unless otherwise specifically shown on the plaons. All metal conduit shall be properly grounded. N i gqlvanizegpe N|
4, Couplings, connectors, conduit bodies, grounding bushings, ond offset nipples for RMC shall be electro-zinc plated steel or hot Corrcllun-rls-rrop, Steel expansion Conduit Strap Steel expansion N
dipped galvonized malleable iron, threaded or threadiess compression type, rain-tight and shall be UL listed for the intended use. ng-zc',b ea | anchor (3/8 in. dia. typ. ¢ anchor (3/8 in. =
5. Exponsion joints for metal conduit shall be provided with an internal or externa! bonding jumper and shall be UL |isted. 'pped galv. 1 in. min., 1/2in. max. ) . dia. typ. 1 in. L
6. Unless otherwise shown on the plans, junction box minimum sizes shall be in accordonce with the following toble which applies to depth) Conduit Mounting min., 1 1/2 in. w
the greatest number of conductors entering the box through one conduit with no more than four conduits per box. #hen a mixture of ﬁt:lonne} (B-1 n:e, max. depth) e =
conductor sizes are present, the conductors shall be counted os if all are of the larger size. Situations not applicable to the CONDUIT MOUNTING OPTIONS o;"gw 'I)UTF"s*r:T v
table shall be sized in accordance with NEC 370-28. golvgg?zed) © 'p
{Attachment to concrete surfaces)
AWG 3 CONDUCTORS 5_CONDUCTORS T_CONDUCTORS (See para. 11.B.2)
#1 0" x 10" x 4" 12" x 12" x 4" * % 16" x 4" Yoin. min.
82 "% B x 4" " x 10" x 4 "x 12" x 4"
0 . - T Cvay T ¥ g 0
:g = : T i:. XXE! m :.. lg' ; g. i : Secure at a min. of 2 places (3/8 "
B " B x A" "X 8 x4 B X B % 4 x 1 1/2 " anchors typ.} to structure
or as directed by the Engineer. NOTES
7. RMC system junction boxes equal to or smaller, in any dimension, thon 12 x 12 x 6 (HxWxD), surface mounted and containing | Wing Walil [
conductors #8 or larger, shall be hot dipped galvanized cast iron with minimum wall thickness of 3/16 inch, shall have external ) ; | )} Ground rod clamp to be UL listed
mounting tugs, and shall be UL |isted Crouse-Hinds Type WAB, 0Z/Gedney Type YS or approved equal. Unless otherwise shown elsewhere C'FCU[* for direct burial.
on the plans, RMC system junction boxes larger than the oforementioned boxes but equal to or smaller, in any dimension, than 18 x Conduit 3’ max. 2.) For conduit placed in structure,
18 x 6 (HxWxD) shall be 14-ga. stainless steel; RMC system junction boxes larger than 18 x 18 x 6 (HxWxD) shall be 12-ga. stainless RMC RMC use flush-mounted box.
steel. All metal junction boxes shall be equipped with a threaded hole or lug for grounding. Stainless steel boxes 12 x 12 x 6 and Z 3.) Bond junction box and metal
targer need not be UL Listed but shall meet the other requirements of the NEC ond shall have ribs, stiffeners, or thicker metal and RMC to PVC I ﬁ i conduits to equipment grounding
shal | have external mounting feet. Junction boxes with an internal volume of more than 100 cu. in. may be supported by connection or HDPE coupling Grade L conductor and grounding electrode
of two or more rigid metal conduits, where specifically shown on the plons or where approved by the Engineer. below grade line i —a— 2" PVC conductor using |isted connector.
8. Junction boxes containing only #10 or #12 AWG conductors shall be Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FO, or when PVC or 2 to 4" ‘S} to 4.) Seai all conduits entering the
simi lar approved cast iron box. Boxes shall be sized according to NEC Toble 370-16(a). HDPE is 3 6" junction box from underground.
9. IMC and EMT conduit shali not be used unless specifically required by the plan layout sheets. Junction boxes in EMT conduit systems shown on layout. Ground Rod Clomp — % \ 5.) Install bell end or bushing on
shal | be made from galvenized sheeting and shali be UL listed and opproved for outdoor use, unless otherwise noted on the plans, %" X 8° Ground Rod #8 Ground Wire Mini 1/2 " PVC conduit both ends.
Sheet metal junction boxes shall be sized in accordance with the NEC. Junction boxes for IMC conduit systems shall meet the N 6.) Ground rod to be driven within
requirements of boxes used with RMC systems. 8 inches of 1/2 inch PVC conduit
10. Junction boxes in PVC conduit systems shall be PVC, intended for outdoor use, unless otherwise noted on the plans. - TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL end.

11. Elbows in PVC conduit systems one inch and lorger shall be rigid metal, with the exception of traffic signal systems which may have
PVC elbows instead of rigid. If any part of the rigid metal elbow is buried less than 18 inches underground the elbow and rigid
metal extension shall be grounded. Grounding shall be accomp!ished by means of a grounding bushing installed on the extension. Un-

less specifically shown on the plans, rigid metal elbows containing, or entering ground boxes containing only communications con- i’g"" Dia. CONDU I T HANGER DETA I L ‘

ductors, loop detectors, or other low voltage power |imited circuits need not be grounded unless a ground wire is present in the e lggghor Texas Deparfmem‘ of Transporfaﬁon
conduit or ground box. The rigid metal elbows located in concrete foundations may be extended with PVC conduit and need not be KwikE)oIf Existing (Attachment +o hori = ; ) I Traffic Operations Diviston
grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundation is at least 2 inches below Parabo |+, ' «—— Bridge H °°r_ n d° frt;zolTL °| .srr a;:es
the concrete. RMC elbows will not be eliminated. RMC elbows will not be paid for directly, but will be subsidiary to various Pl equoI: Slab angers neeelecrloriccfl e isted for
bid items. . S
12. High-Density Polyethylene (HDPE) conduit shall meet the requirements of Item 622, Duct Cable, except that the HDPE conduit, when ie: plumber pipe hangers
bid under Item 618, Conduit, shall not contain factory installed conductors. Fittings for HDPE conduit shall be UL Iisted as an Threaded—"" [ are acceptable ELECTR I CAI_ DETA I LS N
electrical conduit connector or shall be thermally fused using on electrically heated wound wire resistance welding method. HOPE coupl ing

conduit may be substituted for bored schedule 40 or schedule 80 PVC conduit. When such substitution is made, bored HDPE shall be
schedule 40 of the size PVC being replaced. The HDPE conduit shall tronsition to PVC (or RMC elbow when required) at the bore pit.
Size ond schedule shall be as shown on the plans, Substituted conduit may not be extended to ground boxes or foundations; RMC
elbows shall be installed ot ground boxes ond foundations. RMC elbows will not be eliminated.

13. Alt conduit support hardware including strops, nuts, bolts, screws, retaining anchors and washers shall be hot dipped galvanized or Lock
stainless steel. Strut type conduit straps shall be stainless steel or hot dipped galvanized. Strut type straps need not be made of nut
malleable type material. Stamped-codmium plated straps will not be allowed. Straps having only one mounting hole shall not be

378 " Dia. linked CONDUIT

eyerods welded,
Eicen Fig. 690,
| |=— Grinnel Fig. 278X,

or equal ED(] ) "03

Adjustable

allowed for use on conduits 2 inches and larger with the exception of electrical service poles where stainless steel standoff honoer.Blow 5/03 Revision © TxDOT January 1992 DNe TXDOT icx- TXDOT {om TXDOT |cm TXDOT
strops will be allowed. Two piece conduit straps designed to be used with a mounting shoe sha!l be R.M. - Knox Fig. 9 4-98 REVISIONS CoNT |scT 408 HIGHWAY
installed only with the correctly sized shoe. Conduit Elcen Fig. 13, Revised

p or equal 12-00
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