GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

B. CONSTRUCTION METHODS

Conduit In structures shall have expansion flttings at structure expansion

[ t. Joints. Al stralght runs of RMC condult exposed on
2 The locatlon of all conductors, condults, junction boxes, ground boxes, and electrical services Is dlagramatic only and may be shifted structures such as bridges shali have expansion Jolnts Installed ot maximum intervals of 150 feet. Expansion Jolints shal! be In-
» E by the Englineer o accommodate local condltlions. stalled so they alldw for movement of the condult. Instatiation of the Ioln‘[ In such a manner that wili not allow for movement
co . shall be repaired at no expense to the state. The method of determining the finat setting length of the exponsion joint shall be
N E - Materlais shalt be new ond unused. Matertals ond installatlion shatl comply with the applicable provisions of the Natlonal Electrical Code provided to the Englneer upon request.
$83 (NEC), Natlonal Electrical Monufocturers Assoclation (NEMA) standards, and shall be Underwriters Laboratorles (UL} Listed unless other- 2. Condult supports shall be spoced ot maximum Intervals of 5 feet. Condult spacers shall be used with metal condult placed on
> @ 2 wise shown on the plans or speclfications or opproved by the Englneer In writing. Foulty fobrication or poor workmanship In any moterial, surfaces of concrete structures (See condult mounting options).
-+Lo equipment, or Installation shall be Justification for rejection. When reference is made to UL, It can be considered to meon a Natlonally 3. Condult supports shall not be attoched directly to presiressed concrete beams except as shown specifically In the plans and
5" b Recognized Independent Testing Lab (NRTL}. Comparable standards of Canadlan Standard Assoclation, Electrical Testing Laboratories or approved by the Englneer. .
ts Factory Mutual can be equal fo the referenced UL standard, Where reference Is made to NEMA I1sted devices, IEC 1lsted devices shall not 4. Unless otherwise shown on the plans, condult placed beneath existing roadways, driveways, or sidewalks, or ofter the base or
gs— § be conslidered to be an acceptable equat to a NEMA iisted device. Acceptable devices may have both a NEMA and IEC |isting. sl‘,;;qgéng hgpeb;ﬁ;:n 020: hgegﬁau 720;: ’gi ggcm: :;T??gg bz og::g?gq o:ozgzly:g;th,emcogE?gfzg srh:\'/ ;n 20‘)0:“;: :.; ggd*hecwmoﬂ mfonbor&
P - .
2 +_>-’: With the exception of high strength bolts, miscellaneous nuts, bolts and hardware may be stainless steel when plans specify gatvanized, 5. Condult trenched In the subgrade of new roadways shall be backfl)led with excavated matertal, unless otherwise noted on the.
-£ provided that bolts are 1/2 Inch or less In diameter. The Contractor shall provide the following electrical test Instruments as required plans. Condult trenched In the sub-base of new roadways shall be backfi!lied with cement-stabllized bgse.
“o¥ by the Engineer to confirm compilance with the contract and the NEC. Those test Instruments are volimeter, amp probe, megger (1000 voit 6. Open ends of ail condult and racevays shall be fltted with temporary caps or plugs to prevent entry of dirt, debris ond rodents
t @3 DC) and torque wrenches. All meters shall have been properiy calibrated within one year. Callbration certlfication shall be provided to during construction. The temporary cap may be constructed of duct tape, but In oll cases shall be tightly fixed to the condult
<68 the Engineer upon request. Calibration certificatlon tag shall also be applied to the meter. The Contractor shall operate meters during ond shalt be durble. The contractor shail clean out the condult and prove It olear In cocordance with Standard Spec!ficatlons _
2aL Inspection as requested by the Englneer. Grounding shal! be as shown on the plans and In accordance with the NEC. Metalllc condult, ttem 618.3 prior to Installing ony conductors. .
23w 11ght poles, luminalres on bridge structures, and-all metal enclosures shall be bonded 4o the system-grounding conductor. The ground rod 7. Condult entry Into the top of enclosures such as safety switches, meter cans, service enclosures, auxlilary enclosures and
t-8 In each ground box or Junctlon box ot the bridge ends, and In each ground box Installed for underpass lighting will aiso be bonded to the Junctlon boxes shali be made weatherproof Using condult seal Ing hubs, or threaded bosses.
vog system grounding conductor. The grounding conductor shall be bore or, If Insulated, shall be green. Ground rods, connectors, and bonding 8. A bonding Jumper shall be Instolled from each grounding bushing to the nearest grounding rod, grounding lug, and/or equipment
a5 Jumpers will not be pald for separately, but wiit be subsidlary to the various bld 1tems. grounding conductor. All Jumpers shall be the same size as equipment groundlng conductor. Condul+ used as casing under
- . roadways for duct cable need not be grounded If duct extends full length through the casing. At electrical services, grounding
CEL i electrode conductor shal| be a sofid Copper *6 AWG. .
T § ° SUBMITTALS! : 9. Metal junction boxes shall be bonded to the grounding conductor In accordence wlth the NEC.
282 The contractor shall submit for approval six (6) coples of catalog cut sheets for each of the following three (3) categorles, 10. Condults entering ground boxes shall be placed so that the condult ends shall be not less than 3 Inches nor more than 6 Inches
£.3 Category 1. Electrical services Including photoce!l, fron bottom of box (See ground box detali on sheet ED(3),
232 Catagory 2. Breakaway discomnects, heat shrink tubing, heat shrink filler tape, GelCaps and ground boxes which will Include Fl. Condult ends shai | be sealed with heat shrink boots with waterproof sealant, urethane foam, or by other meihods approved by the
55%¢ loading capacity certifioation. Englneer. Sealing shall be done after completlon of any required pull tests. Duct tape shall not be used as o permanent condult
@ = + Category 3. Highmast assembly kits, when applicable. See item 614 *Highmast |iluminotlion Assembiles®. Submlttals shall be legible and sealant. Siilcone cauiking shall not be used as a sealant.
g:9 shol! be marked to Indlcate which product on g cut sheet Is to be supplled. Where manufacturers provide warranties and guarantees as 12, All strut mounting materlal and hardware shat) be hot-dip galvanized or shall be stalnless steel. The cut ends of strut end
Ry customary trade practice, the Contractor shall furnish to the State such warrantles and guarantees., non-galvanized rigid metal condult threads shall be coated with a zinc rich paint (90X or more zlnc content), Zinc rich palnt
v 5 3 Any deviation from plans or speclfications, including deviations due to plan error shauld be prominently displayed on the submittal. may only be used to touch up galvanized material as allowed under [tem 445.6 galvanizing. The palnting of non-galvanized
g2 Any changes not prominently noted In submittal and Incorporated Into the work without proper authorization will constitute grounds for material with a zinc rich paint shall not be consldered as an approved alternative for galvanized materials.
f-‘:g" rejJection of that portion of the work. 13, All PYC condult terminatlons shall be fltted with bushings or bell ends. All metal condult terminations shall be fit+ted with a
. grounding type bushing.
S’g Q CONDUIT
3 § 5 A MATERIALS Condul+ Spacer Condul+ ]
£t I. Condut+ and Fittings shall be UL Listed for the intended use shown on plan sheets. : Conautt {mounting shoe) ondu concrete
3% 2. Condult shatl be the type shown by descriptive code or shown elsewhere on the plans. Substitution of the varfous types of condults " strut Type Structure
e _E witl not be permitted. All flexible condult In rigld metailic condult (RMC) systems shall be Liquidtight Flexible Metal (LFMC) 4 Concrete Stalnless steel
° c>:”6 conduit, All flexible condult In PVC systems shall be Liquidtight Flexlble Non-metalllc condult (LFNC}. -4—-" Structure or hot dipped
2 0% 3. All exposed condults shall be RMC, uniess otherwise speciflically shown on the plans. All metal condult shall be properly grounded. Condult Strap too! | calvanizen \* . N
5% 4. Couplings, connectors, condult bodles, grounding bushings, and offset nipples for RMC shall be electro-zinc plated steel or hot mal teable, angdrefgclrals'gn dia +y Condult Strop S+g§l e)(cgggs:on
peg dlpped galvanized malfecble Iron, threaded or threadless compresslon type, raln-tight and shol! be UL |isted for the Intended use. Hot-dpped galv. oo e ® e, typ. oo /8 In.
gr—‘é 5. Expansion Joints for metal condult shall be provided with an Internal or externai bonding jumper and sholl be UL Iisted. depth) 4 Condul+ Mount ing mln:. y '1/2 In:
5 8 o 6. Unless otherwise shown on the plans, junctlon box minimum sfzes shall be In accordance with the following table which appiles to Channe! (B-11ne, max. " depth)
+ X+ the greatest number of conductors entering the box through one condult with no more thon four condults per box. When @ mixture of Kindorf, Unistrut
R conductor sizes ore present, the conductors shall be counted as If all are of the larger size. Sltuations not appllcable to the CONDUIT MOUNTING OPTIONS or equal? (Hot dlip
225 table shall be sized In accordance with NEC 370-28. PP —— galvanized) |
£ O
¥t e 3 CONDUCTORS__5 CONDUCTORS 7 CONDUCTORS _| (See para. {1.8.2) Vyin. min
HbES * 0" % 10° x 4" _12° x 12° x &' 16" x I6° x 4° pin min.
Zg00 &7 ' x 8 x4° 0° x 10* x 4" i2° x |2" x 4*
<0 —— #4 *x8° x4 07 x 10° x 4% 10° x 10° x 47 Secure at a min. of 2 places (3/8 "
3 9f T ' x 8° x4° ' x 8" x 4* 0° x 10° x 4° x | 1/2 = anchors typ.) to structure
net, *¢ *x8 x4° ' x 8 x 4° tx 8 x4 or as directed by the Englneer. NOTES
oo unction bo; I+ ller, In any dimenslion, than 12 x 12 x 6 (HxWxD), surface mounted and contalning  Wing ¥all |
. stem on boxes equal to or smaller, X B
! ﬁgdusyc‘fors 18 or larger, sehglljl be hot dipped galvanized cast iron with minimum wall thickness of 3/16 Inch, shall have external Clroult l A) ggguz?r;gg m'fo be UL |lsted
mounting fugs., and shatl be UL listed Crouse~-Hinds Type WAB, OZ/Gedney Type YS or approved equal. Uniess otherwise shown elsewhere Condutt - 2.3 For conaort place;j In structure
on the plans, RMC. system Junction boxes larger than the oforementloned boxes but equal to or smaller, In ony dimension, thon 18 x RMC 37 max. RMC . use flush-mourted box ’
18 x 6 (HxWxD)} shall be I4-ga. stainless steels RMC system Junction boxes larger than 18 x 18 x 6 (HxWxD) shall be l2-ga. stainiess \ 7 3.) Bond Junctlon box ond.mefol
steel. Atl metal junction boxes shall be equipped with a threaded hole or fug for grounding. Stalnless steel boxes 12 x 12 x 6 and =~ A | /, . condults to equl nt grounding
AN larger need not be UL Listed but shall meet the other requirements of the NEC and shali have ribs, stiffeners, or thicker metal and RMC +o PVC I = 1 § oo o rp':;edl g Y e
85838 shall 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 __p— o o —of \ 1 . grounding efectr
or. —— 2" PVC conductor using |1sted connector.
of two or more rigld metal condults, where specificalily shown on the plans or where approved by the Englneer. below grade 1ine . 4.1 searors pAA o e
8. Junction .boxes containing only #10 or *12 AWG conductors shail be Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FD, or when PVC or 2 t0 4 14 to- . Jegc*? go u s end:r ng de
similar approved cast 1ron box. Boxes shall be sized according to NEC Table 370-16(a). HOPE Is | e - 6" 5.9 It.l o I?nbe?;( ;gm un: rgr,-oun .
9. IMC and EMT condult shall not be used unless specifically required by the plon fayout sheets. Junction boxes In EMT condult systems shown on layout. Ground Rod Clamp \ . '9; a L end or bushing on
shali be made from galvanized sheeting and shall be UL !1sted and approved for outdoor use, unless otherwlse noted on the plans. %* X 8’ Ground Rod +8 Ground Wire Minimum 6.1 o q Vi dc$ndg!+db?+h en?:'.ﬂ
Sheet metal junction boxes shall be sized In accordance with the NEC. Junction boxes for IMC condult systems shall meet the i . Br?::l}nche;oof c’:/zemghvgccwcmd:”
ement es with RMC systems. . .
10, et ron boxes. I PYC condul? systoms ghall be PYC, Ibended for autdoor-use, unless ofherwise noted on the plans. TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL end.
1. Elbows In PYC condult 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 ﬂgll): metal ?:mdlg buried I:ss thon :: ln&:;lm;g*r:mdf: :rlrebo’;x?eﬁsug'dm
metat extenslon shall be grounded. Grounding sha accomp Y means of a grounding . Un- . ; ) .
less specifically shown on the plans, rigid metal elbows contalning, or entering ground boxes contalning only communicatlions con- i/g. |3r'18 CONDU l T HANGER DETA “_ STAIDARD PLMS
ductors, loop detectors, or other low voltage power I|imited circults need not be grounded unless g ground wire Is present In. the conc. anchor Lst1 e ———————— Tms MM OF mxﬂm
&5 condutt or ground box. The rigid metal elbows located in concrete foundations may be extended with PVC condult and need not be Kwikbolt, Esr?; 29 (Attachment +o horlzontal surfaces) Trafflc Operations Division
S grounded provided that the end of the eibow nearest the end of the conduit run exlting the foundation 1s ot least 2 Inches below Parabol+, T Slog Hangers need not be UL {isted for
5‘:’ o the concrete. RMC elbows will not be elimlnated. RMC etbows witl not be pald for directly, but will be subsidlary to various or equal. eleotrical use
S bld tems. . . . ler plumber plpe hangers
EEE ” 12, High-Denslty Polyethyiene (HDPE) condult shall meet the requirements of Item 622, Duct Cable, except that the HDPE condult, when = are acceptable ELECTR ICAL DETA ' Ls_
[FIRIZIS] bid under |tem 618, Condult, shall not contaln factory Installed conductors. Fittings for HOPE condult shall be UL Ilsted os an Threaded—""
BEIEE eiectrical condult connector or shafl be thermally fused using an electrically heated wound wire reslstance welding method. HDPE coupl Ing CONDU ' T
R N EAEES conduit may be substituted for bored schedule 40 or schedule 80 PVC condult. When such substitution !s made, bored HDPE shall be 3/8 * Dla. |lnked
EE]EHFH schedule 40 of the slze PVC being replaced. The HOPE condult shall transition to PVC (or RMC elbow when required) at the bore pii. eyerods welded,
SR Size and schedule shall be as shown on the plans. Substituted condult may not be extended to ground boxes or foundationsy RMC L Elcen Fig. 690,
BF&]EH etbows shall be Instalted at ground boxes and foundotions. RMC elbows wiii not be eliminated. I Grinnel Fig. 278X,
o died 13. All condult support hardware Including straps, nuts, bolts, screws, retaining anchors and washers shall be hot dipped galvanized or Lock or equal ED ( ' ) -03
SR stainless steel. Strut type condutt strops shail be stalnless steel or hot dipped galvanized. Strut type straps need not be made of ot
ClolNIole] mal leoble type material. Stamped-cadmlium plated straps wili not be allowed. Straps having onty one mounting hole shall not be adIUSfdg:e 5/03 Revlsion O©TX00T Jawary 1992 [o«-KB ooy [w- DN Jou-ge Jues .
joj ol ol lowed for use on condults 2 Inches and lorger with the exception of electrical service poles where stolnless steel stondoff M Kgggegi 0‘; CE P — pon
SIER straps will be ol lowed. Two plece condult straps designed o be used with a mounting shoe shall be . M. o Jies
" Condut+ Elcen Fig. 13, Revised DAL | 6 CM XXXX (XXX} 24
[P0 0] Instailed only with the correctly sized shoe. or equal notes, 12-co CONTY R | secTiox o8 HiGHIAY
EEIRFY 3-03
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