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AS OF NOVEMBER I, 1969 

Index will NOT be re11ieed (or issued l for every revision to Drawings. It may.0 °->!\epl up to date 
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• These drawings shall NOT be shown or called for on Construction Plans. 

DATE 

HOI',/, /!161 

Hor,,./, 1961 

"01'. I, 1!161 

Jfoi,./,/9~1 

Hor,,./,/!161 

Feb. /5, 1!166 

Feb. 15, 19'6 

Feb. 15, 1966 

April 3, 1962 

Hor,,.!J, 1965 

Hor,,. I. /96/ 

Feb 2 .. , 196' 

Aug,8, 1969 

April 11,1969 

Mar 7. 1969 

Nor,,, I, 1961 

Jan 6. /969 
---··--'"- .-.---
Jan.6, 1969 

Sept. f0.1964 

Maz:.28. 1962 

Mac 28, 1962 

Mar. 28. ! 962 

April 14. 1966 

s~nt.28, 1965 

July 12.1966 

Sept,30. 1966 

Mar J /, !968 

Ncv.J,/96! 

Ncv./,/961 

Nov. I, !961 

Oct. 14, 1969 

Feb.5.!968 

F~b.5, 1968 

April 4,1969 

Feb.5, !968 

Feb.5, 1968 

Feb.5, 1968 

Feb. 24, 1969 

July 22,/968 

Mar.21, 1969 

Feb 5, 1968 

Feb.5, 1968 

Jun.27, 1969 

Jun.27, /969 

/\, 

Nor,,. I. 1961 

Nov./, 1961 

Nov./,1961 

Hay 8, 1968 

July 20, 1955 

Feb.5, 1968 

July 18, 1968 

Oct,15,IJ{i:9-

July 22. 1969 

Nov 20,1966 

Feb 5, 1968 

Feb.5. ,;u 
Feb 5, IJ6" 

Jan.6', 1969 

Jan.6, 1969 

Ja11.3/, 1941 

' 

DI SCRIPT ION 

0•4'illn llf•thod1- Ruurfacing; Typical S•41tion• 

Duign Nethods- Ruurfacing, Budding-Up, 1'_1111-0ut, Ouantitiu 

Oui11n Nethod,- Con,truction a Recon,truction C,A.I.C. -A I 8 

D••i11n Method•- Construction a Recon1truction C.A.B.C.-~P 

De,ign Method,- Sub-Base for Par,,ement Wideni1111 

D•sign N~tffod•- Li•hti1111- Urban CloYerleal 

De,ign M•thod,- Lighting- Urban Dla~ond 

D••ign N1thod1- Lighting- Urban Trump•t 

Oe,ign Hethod,- Speed Change Lanes 

Duign Nethod1- Intn,tate Cl./,Cl.2,Cl.3,Cl.-4,8 Cl,5 Roadny 

D11i11n /111thod1- Borrow, E'KcaYation, E111bankment, Etc. 

Cla,sification of Earthwork 

Backfill at Structures 

Reinforced Cem,nt Concrete Par,,e•e11t 

Stand~rd Type, of Reinforce111ent 

Emergency R1inforc,~ent-(Special Per•i•tion Only) 

Bridge Approach Slabs 

Pavement Relief Joint 

Load Transfer Units- Behringer Metal Works Inc. 

Load Transfer Units- Electric Weld Co. 

Load Transfer i'nits- Bethlehem Steel Co. 

Load Transfet Units- Pittsburgh Steel Products 

Load Transfer Units- Bethlehem Steel Co. 

Loaa Transfer Units- Electric Weld Co 

toad Transfer Units-

Load Transfer Units- Jones a McKnight Inc 

Load Transfer Units- U 5. Steel Corp. 

Class 8 Concrete Endwalls, Types A a B Tree Walls 

Gem. Rub. Hasry Endwalls. Tree Walls, F-1 a F-2 (Cone.) Endwalls 

Types A. B, c,a D Manhole, 

Special Mortared Stone Slope Wall, 

Standard Details- Slcpe Walls 

Standard Details- Curbs 8 Gutters 

Standard Details- Slope Protection 

Standard Details- Miscellaneous 

Concrete Mountable Curbs 

Standard Details- Sub-Surface Drains 

End Sections for Pipe Culverts 

Types I, 2, a 3 Right-of-Way Fence 

Highway Lighting- Foundations 

Highway Lighting- Junction Boxes Light Duty 

Highway Li9hting.- Junction Boxes Heavy Duty 

Highway Lighting- Lighting Pole Details 

Highway Lighting- Lighting a Electrical Details 

Typ•s A, B. C, D, E,a F Inlets 

Ho,. I, 2,1 3 Open Nouth City Inlets 

T.YPIII .. Ft. ,6 Ft. ,4 Ft.Special 8 6 Ft.Special Inlets 

Type, H, H Nodi.fied a J Inlets 

Supple•ental Sheet: Alternate Grate, for Type H Inlets 

Type I -8 Guard Rail 

Type 2·A a 2-8 Guard Rail 

-.~ox B••• Nedian Barrier 

Typ,e 2C N,dian Barrier 

Concr1te /iledia11 Barrier 

N,tal Cribbing Coated 

Metal Cribbing Uncoat•d 

Concrete Crib~ing 

Planting Guides 

Road,id• Fence 

Metal Type Covered Gutters 

/ 

---



,. •. j 
.. ·-· f 

2 \ <" ,' ) /-- !,A 

'I\ ----- -··--· . -~-
r.tv, .. :1"';\£ 1 ;,.iV\lf:. ALTl-i ·\,,,,l'Vl-.!l!dt-in.J·: -t: ·'.·.c; -~ !! I 

~) 

ii""\ ["" {!"", ~ f["o ;'\ f 
{

""<'!Fi>' ...-,~;7= !Fi:<· fl Ill '."i-' • ~ f>., [ .. , ~ ,if...\ 
DEPARTf'JlENT 

OF 
HiGH\ilJJ:\.YS 

I 

OF 
PEf\if\JSYLVt'.\NIA 

~ ,, '."" """~ ij \i,. ,.,.., ... ,,,,,,~ fl,..>' ti.... yJ. ii --.,,,J ij \l 
.. -- ~ 

·, ~- l. 
i) !1;. 

..,J i ~~ ii ii tx~ ~; ~ ~ 

CLfli3_§ OF HI_S,HWIW _ _JL __ l_lJTERSTAIE_IL ____ ~LAS§_~_=:]L CLASS 2 ~ _ CLRSS 3 _JI CLASS 4 Jl_ 
C: AVtRfl(iEDRI_LY TRAFFIC Q) ---------- _ 7L -ALLTRRF!'if@-=7[oVEii'i3,000~ ~ooro 13,0!J_[__@JIT.500 TO 5)&C[ BOO TO 15~ I[ eoo TO 8DLJ[' 

-.~ 'fO ffi.P.H.@ "]~ . 70 ffi.P.H._@ ____ --7, GOffi.P.H.(J'j'----w 60ffiY.ll.@ 1r== '5011lel!_----- i! 

CLASS 5 j 
·oio20o __ l 

WIDTH OF 
Pf\VEffll::NT 

FOR. 
movrnG
rnr.rnc 

© 

DESIGH SPEEO 40ffi.P.H. 

Gf.TWHtl P.AIS~D CURP.tS 

~rnum1.SH0uwrnsoR 1! 4oRmoREl~FT. j .1~0Rmrn;·£iCFf.UltltSt>r1mED I 2-12FT.LJtrtES !I,,.,_. 22-FT. !I J/JFT. ~ -fft'FT.(§) --= 1~-- ' . . ' I ,, I DR ,. E •2 rT r ·lHt"A 4 oR mo KE 12 FT. LH)lE~ mvrom 2 FT. m•scr I ,4-
!1 D ~rn~n"''3\·-' ~i:F~1 .. T •• .:> I] mom Bf\RRrm cmm Rir.m , n. Offsr:.i· mom ii 2-14 rr UlHES I 2-re fT. LR HES I e-~ FT. lJIHES 'I ,·'RD''..,," ~n"o1',·n c·,'n';,;.,. ·1 BfiRR:ER CURB ll':FT lllRW\TICHTO rnRECTIOH II . ·11 ' ' 
i. 1u i.l "'~ 1 

,v,, L o~!-~RFFIC i , 
-·~-

I JO FT. EXCAVflTJOH SECT. 11 lO ff. EXCP.Vflr:Orl si:cr. ® Ii JO FT '"C"''ATIOM r~.-.- 11· - FT "''"A ~ .. ,rc:r 
uJiHilll.:

111 ,f1
1.11H ~r, .:.~ivui.~;i:,t.i ii 12n.£m!3BHiunnusEcr II 1zrr.Emnnm:m,:1ns1:cr. ® · :=·,..,,,.- ~';;'· I " ··· ~ \""~''... ~-

w1rno ... r R.AtS.:t cuim,, 1 (lo FT.PAvrn) ® I (PflVED OR sti1n1u1.m) 1 12 FT.rnnmHi<rnrn, uEcr. 
1 

a Ft £fll13mt<m_H, &er. 

m,mmum wmra omc,wms \Jll!H ~Seo SPECIAL D"SIGN I 3FT. cxcnvm10e ,:,er. 11 3 rr. £X01v,,noH sa:r. j 3 FT. mnvnT:011 SECT. 

G FT. EXCRVAT!O~ S'ECT. 
8 FT. EffiCfi.JHlmrnr Sl::CT. 

:i G fl. [);"r:fWr.~1{11/ St.CT. 1 arr. E.'TIBl'J-fr;mrn: :m:r. (§_i 

t.Uil.5S(!llUlW?.ID rROmBl:CKOFCllP.13) 9 .. 1 
[ 4 rr. Eim-~rmxmrnr SECT. I 4 H.ElJlDfll-l[(ffiEtlT SECT. t -4 rr.EmBAH!\ffiEHT seer. 

(iorr mHUH£llSl8lE) 1l -<x.:>- i m1H1mum a rr. ! m1H1mum 6 FT. I muumum s FT. 

3 Fl i:XCRViil JON SECT. 
4 FT. f.mf.!Rmmmrr SECT. 

'i 3 FT. EXCIIVATIO~ SECT. 
[ 4 n, m,r.1u.mmrnr SEcT. 

m1N1mum B FT. mrn1mum 7 n. 

J.1J![ITH or lf!ED!AH RlJRRL·mnum®im ~FT.&' r.imtr UPARHIS- mm1mum !OFT. DIVISOR ii ·-Ck:1- -0.,.)- - c::-;:,-1 - CX)--1
,-1 , 3G ~ RURH1.-m1rnmum44Fr.@ !i =-J I 

___ lj URf>flH-20H n ,... !i 1GH.OROO~~.rn.r.rnmrnrm~oES!RED If--- ~,--------<>---------al 
)'o'm"L Rosr•p-N.J "JOE -,op·<> I, U/IOcR, 4Ff. -,,..1 I· l!t!OF.Pv 4 FT. -6·1 1·1 di I 

" ··~" ·'"'~·
1
':· •• .~. to,> 'I ,4rr.roIon-4. ,, I 4n.m10Ft.-4:r 2:J 2=1 I!-a:1 ! 11'.!·I 

r-_r_._""'--~~ns mo1cmm oR .uirrEP .... ) 1I OVER. io_~~.-=-~
1 

ovER.. IOfr. -2:1 ~,r----~ I _1 

nrnx,rn:,m r,SROE 1 3% ®@ l'I 3%@@ · 4-r.@ 4%@ S'Z@ I ?~C;il~---1 
m,·w,1mum HORIZOHTAL curvE ! 3"30' . 3,)30' _ ! s·oo' Ii 5"00' " 7"30' 1 re"'~£:_ __ _ 

m11,mi1um I P:1,s;;mG II -0-
1 ® 1i 2100 nu 21oon:ET 1100 F£ITI 11 

1300rEET ta'l 
(RURfrOHTRt t>V£RJ1Cft1Jl STOPPIHCr II GOO fEIT GOO f'EEJ /! 475 FEET [ 47!:S FEIT ,i 3.50 fE.ET £75 FEH@ 

0
1GH1 rnorR.r I I I ~ 

RrnlF0Rc1:oco1-ic.Pnv'r !1 srEc1nL ntsiGtt i 10·1uN1roem I 9·0R1o·umFoPJJ1 ®..Ji 9"U111Fonm __ ll 9·ummnm , -~- !I -,·:,.,- l 

Brrnmu:ouSSURFAC£ ·;I- 6PECJilL IJESJGH - · 11 m1H1mum .2½·@ ffi!HlffillfTJeY,t@ ii ~Yz" -e;-,,- fi 
i--- -e,nef ·-

PLAIH f.'Ol~CRt Tt: BM!: II SPl:GlHl. Dtsl~N 11 '?OT\:IO"Ti't-1:'i\•@ .!..~t~?Y __ __j! 9"l1/P£'J\~ .-,:-,;-,-- I -c<?- 11 --0- __ d 
su~-r..n.sF I srrcinL OF.SiGH · mm1mum G" mn1imum G" !I mm1mum G" muumum G" --=- - ""~ -

Pt..RltMmx S'.PJRCE I srEcmL D!StGH m1mmum 2:2· m1mmu·m 2½" ii ma.nmum 2-1.z• m1mmum .21/211 mamnum 2½;i" mnnmum :::lt;:~ @ 

RlGIC 
-c: .. - -<".-l."C> 

rm: 
mm 

TIHC!WESS 
or

PA\lf:mrnr 
snmcruRE ~ or - I =1 ntxtraLE rF.1mAAnotisum1cr 11 srtcmL c-r.s1Gll I -~':?- -~..::-:,- ii ...... :·'r 1 2·103~ 2" e"@ 

ansE !I srECIAt ms1~R mm1mum 12· 1rnHuoum 10" 11 ro"o-n ,e.. 1 JO"oe 12" s·oo.10" G" 1 I 
SliF..1-BRSE n SPEC\Rl CESIQN: ffiiMlffiliffi 3" rmmmliITT G" !j ffilHlffiUffi G'1 j! ffiUUffiUffi ()" @ ! @ 
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ESTimm-m AJTURE TRIIFflC VOlUn'IES BHOULO BE PREDICHD Otl, CURRmr TRnrnc PWS Rll TRAFFIC 
!HCRHISES(NoRmm TRRFFICGR01lJTH,GEttEMTEO mnmc ANO DEVEtOl'mEHTTRRFFIC) THAT WOUlD OCCUR @ WIIEH OHLV TWO lRHES ARE TD HE OOHSTRUCTEO JH!TIALLV, PROVIDE FOR PRS81HG- SiGHl 
OUR!t,IG TllE PERIOD ['iETIIJF.EN TilE r.ummrr RHO TTIE FlffURE 1/HlR CUOSEN FOR DESJGH. DISrAKT. 

HIEHE mnY 13[ omm COtJDITIOttS wmrn HEO:SS/fP.TE RECLRSSIFICITTIOH, flH[) JT IS TUE DJSTRICT 
EMGl}U'.ERS RESPONS1!31L11V TO FURH!SH COffiPl!TE DETAILED IHFORffiATIOH WITH HIS RECOffiffiENDRTION. @) USE 10 INCH UHIFORm WHEU 1RIJCK Trul:FOC. EXCEEDS IOOO. 

@ FOR VRWES OF ADT ~REATER TIIRH 20,000 AND FOR CRITICAL VOWriifS Rf lITTERSECTIOHS AHO @) USE JO INCH TVPE "A" WHEH TROCK TRAFFIC IS ADllORffiRLlY HIGH. 
IITTERCilflHGES REFER TO BIGUWRV CAPOCrrY ffiRNURL. 

SEE TABLE 1I -12, PA~E 91 AASHO-RURRL RHO mBlE C-2, PAViE 12SAASH0-URBllH. @ USE SPECIAL Blt-JOER. lllHERE 4 IHCH a1rummous 6URFRCE IS FOUHD FEASIBLE DY ECO>IOffilC 
@ RHALYSIS, 

TOPO<iR/IPHY AHO/OR URallH cmmmONS ffiRY WflRRRHf DESIGN SPEEDS OF 60 ORSO ffi.J?H.ltt fi8' 
SPECIFJC LOCJlTIONS. \!31 USE SELECTED ffiflTEPJAL 3URFACIHG UIHERE SP£C[fJE0, 

© GP.ADE CROSSlRG PRV!RG S}!All EXTEHO 2 FEET 13EVOND THE OUTSIDE RRILS fOOTIIE FULL GRADED W!Dllt @ f'ROVDf FOR SUB-13RSE UJHEH SOIL RHALVSIS WflRAAHTS. 
Of THE HIGHUJRV. ~ 

@ ~ WHERE PRVEO AHO CURBED PARKUl/1 LAHES Ex:sr OR HnVE ~E'EN .APPROVED FOR COHSJRUCTIOH 
A 14 roor SURFRCEO WlD'TH FOR TOIDHSHJP rum SERVICE: ROADS mAV BE PROVIDED WHICH SERVES OHLV OJI APPROACHES, THE Cl£/lR ROi\DlllAY or TIIE PROPOSEO 8RIDGE IN EACH CASE WILL BE DETEPJlliHEO 13'1' 

ONE PROPERTY. l}IE CEHTR.RL OFFlCE UPON RECEIPT Of DISTRICT EHGl~EER'S RfCOffiffiEHDRTIOH. 

@ ffiill!RH SHOULDfR: smr WIDE (4 FEET smarm:m) @ Pfl.Cfv'IDE FOR i FOOT 6 lllCH (m:mmuml"SRFETV CURB~FDR ROADlliA'/S WHEN UJIDJHS LESS 
OUTS I DI: SIIOULOER.: USE 12 FOOT SHOUU)ERS IN EXCAV/,TIQN, WHEH HO SlllfUE TS USED. 1llflH SOO!.llDERS AAE l'RRR!ED Acr.o.si.'tD STRIJCTifRE. WHERE NECESSARY PROVIDE FOR 5 FOOT SIOE1UAU($. 

r-'\ WHrnE Flltl SHOUlDER IS CARRIED OVfR STRUCTURE USE il 9 INCH BRUSH CURB. 
\f.i PAVED SHOULDERS IO FEET WIDE ill HF.RE APPROVED fW t'RJEF ENGINEER... t';f,,\ 

@ \t;I fill (NfRffil',6£6, wrrH mrnums 3G FEET rum OVER, SHRtl r.ir DUAL BRIPGES. 
1H ffiOUNTiRHOUS TERR!TORV, WHERE TIU'J'FIC IS LESS TI\AH 100 PER DP.Y, SHOUl.DERS ffiflV BE REDUCED 

ro 4 FEET. WHERE TRAFFIC IS LESS TllRH 100 Pm DR~·, ltRROES ffiAV EXCEED 9 PERCEHT mm SIGHT D]SffiHCE @ PIElaS IMV 13E PROVIDED IN mmlRHS OF 20 FEIT OR 1ESS, UJHU/ APPROVED nv IBE CENTRAL OE.51GII 
ffifl'/ BE ADJUSTfOA5 REQUIRID. Off!CE. 

® INCREASE SPAH WHERE HECE5SIUN TO PROVIDE Fon. REQUIRED OORIZOHTAL STOPPJHQ SIGHT F:iiSTAHCE. 
FIDOITIOHAL UJIO!II S!!IUl Bi: P00\1101:1) WHERE PEO~TE!flll TRilffiC REQUIP.ES. A WJIDH Of 2 FEET BflCR PROVIDE fOR CLERRRHCE fOR GIJRRD FENCE IN FROITT CJF SUl3STRUC11JRES IF PRO'IECTIOH IS REQIIIR£0. 

OF CURB SllRU 13[ PROVIDEO Wllrii.E CURB OOCKJl-lQ ONLY IS DESIRED Iii SHRLLOill EXCAVATIOll OR Em13ANl<ffiEHT 
Sf.CTIOHS (nor PRVAf3l! RS SHOULDERS) @ IH URl3flH OR euu.r UP RRE.RS THE RfQUIRfD WIDTJI a- ,RIGHT OF lilAY nuw DE RfDUCED 1U 100 FEET 

tin\ PI.U6 ffillJIRN WHERE FOUHO E<.'OHOffiiCALlY fEASl&E. 
v._~ PROVHJE FOR OESl!lf:D 64 FOOT ffiEDIRH 011 IHTERST.1.TE UHOER NORmRL COllDlT!OHS IH FLAT OR 12\ 

ROUIHG TrnRr.JH ~HO 60 FOOf ffiEOIAH fOR ROUGH TERRRIH. RHY ffiEDlltH QYER 300' Will REQUIRE ~ THE ffilNlffiUffi R[QUIREO RIGHT Of WRY FOR SERVICE AKO TOil!HSHIP ROODS SHALL 13E 40 nu. 
APPR0¥At Of mE CEHTRRL OFFICE. 

·-

• GEHERAL HOTES • 51.,lj ~ c.l ;,._, 5atcly <."r, Ii:.,,.,,: ' ,~ JA·U 

-

TIHS OmRT UJJur...i: lJ$IDfiSA GUICE JU me OES!GM OF HEW PRQ.JECTS AHO IH THE lffiPROVEffiENT 
OF TI!£ ~7.ISTiltG" svsmn. 1.i/HERE DESIRFl6t£ CRITERIA RRE Hor APPUCA&.E, RPPROVAL OF THE 
CEHTRAl DES!GH OFFICE WILL ill fi.cQUIREO. 

A DfS!GH DWGHATiON lMDKimHG TIIE mnJOR COHTROI.S OR SF.R\IICES fCR l[l!UCfl THE 
Hi(;HUJAY IS OESIG~ED,StiOULO Bf SHOWN OM lllE ffiLE 3HEH OF TH£ COHSTRriCTIOll PLAHS. 

TlfE 13AStS OF ll:SlG}\ l!l/11 ~!: TrlE CVRP .. EltT POliC!Ef, OF THE Affi£RJCAH ASSOCIATION OF STATE 
H!GHU.:I\V OfFiC!RlS R.''10 rnE (t HiGHUJAV CAPACITV mm-;unL. PUl3USHED av rnE HIGUUJAV 
R£RSfRRCH BOARD. 

THE m1Hrmum lf!HGfHT Olf>T/'\HT BETUJF.EN REVERSE CURVES SHRtL BE or Bumcrrnr LEH<nH ro 
UTICT mmtsmoH OF 6U?EREL£VtmOH RIIOOFF (sa: CESIGH snmormo C-97) mAX1mum SUPER.-
ElEVR"nOH RATE e "'o.oo mar PER f-OOT. . 

APVOIO PLRCIHG nu; BEGIHHIN~ OR EHOJl-l'.'i OJ" OORlz:OIITAL CURVES NERR summ:r OfQRAOE •• 

IT IS PESIRSIBI.E 7t) EUffil}lJlTE PlRClHG SPIRRlS Rl.:0/0R SUPERELE\l!\TICK TRAASITIOHSOK 
SffillCTURES. 

muumum VERTICAL CLERRAHCE FOR ::,rnucTURES CNffi: ,
P£FEHSE ROUTED Hl4HWAVS-l6 FEIT b INCHES 
OTHER HIGHUJflVS -14 FEliT 6 lH<..ilES 
rucm,nrn RRllROROS- 23 FEET G INCHES 
OTlifR RAiLROADS- 22 FEET 

nl'J'ROVEP ____ 8EPTEffiOER.. 213~. _.12_64 

__ _B~n~fj~~-·-······ 
AN'ROYm .. ___ SEPTEffiCER... 28~ .. _,1%4,. 

~~ 
OPtJ1P ~//(Ff~ •••••• 

:g~..,. 

, ___ -- ----··------·----------------------------'-----------------
j 

i~'.;5{; . 
,.._:__y:._• 

2':.. 



~ 
~~ IW/ I C/PW/1 or' .£%/JT/)'/9' hY,M74'/ll' I ~/ltv .l'c.!:7T 

l.fPZ1¥7f J4'e ; (f) ..81Tvnvnovs ~v,,.-JZ'a=-CCJVr.Je S'/7'Vipllf .5/;:pe I 
I I 

=-1?.s=:J<7,,...,.=6 ~0 ffxifl'l,?fi' , PdYd/J?t!nT .-~--'·h<l:'4t>~-v'-----.r.'\I ,ot'<ait:f~:f10"f!i~-o ---------------1------- ------- ··17·1;>:~t,ift~- '-.!..I 
---~ W'v.Ji74"d ...-9..¢'f/.'dt?.Fet7.re. - /2:'.1° _Pe/ ~.,oe /7,,&',PJ"'?JU?/ ...... ".P/@/7 Cem U7/?c./.3QJd' C/"J~ ~ 

--WIDENING ON LEFT and/or RIGHT--

ON TANGENT ALIGNMENT 

It 

----j!} bi'/.$d~Jwl"'/p,&/.,. d'<1,?l"/2' ,t11T..fv~t"Cov,r...,-e ------r fl) .5'.i.' J"vl.&ceCPV/Je 
I ;;:;,,.,-/1,-,<1,a ,ff,,'e ,:,," Jv~h,,/mn'hn ===:1:""'"'.?,:,/.t".d,o/&#+fi;,.,-/1.-#n..h,A"/dev. l 

-----lp~v:cz="'=~W>.,,,.T·="'"" - -
When &i/d·tlp1S I!: 1.Y _ __ 5!!~!..h£_4",!:d~&f!?~/l!_____ ~,%!!:~Jt·~K.3f:t"&:<;!; ·.-i J'~ 
G" or 9=oler ~ it':----- C)",/,,.,' &i!JvdO-Jd&me,:! "LYwh'-tp" - - - -- - .c.!'c".'~.c~~'.3/'"C'(~~~)"_'!._<cJ -@ 

J'.:,z, #t?X. C,,z.,J,1l:<t;;1' h'99"r. .e.a,-e C~,.::,-e-~l'e /4 ''.6''1i/,i-U,o ,, ,,,?J ,PH 7?'p&.4,,opvYt7I 

--MINIMUM SUPERELEVATION - WIDENING ON INSIDE --

,t 
~ 1 

.,P,rq_oo.YN"Rt7k o/ J't/,t7e/t!'kYHhn 
qJ .81/...,-v/lZ'Ce Cat,,rJe 

I 
I lwr.d~l'hellf..fvrfC.r.fe T $ ..d'i."..2tr/C".:Wrse 

* 11£&<>'7<7'" i;, = s:, J' G.'Ot><70~<1/\Q,C:i?'~~~,&?D9.a,.Gfa:::,c, 1>=--. ,...,,., .,...,. 
Soil 1 I-, ex;j~ p-· remc>/J~· 5<·,;,:-. .,. ...... _. ,.,,... . 

----- - ------ ~--,,~..::,, .s"'',tYQQ•;ey.-.:::i;.•.' .... ----~ 
l- JH/b~-~A'gp.r. CJ.'fbSll,(J/l.1uef C/w ___ - ¢~::'?:;~~~,i~~t~[ij ~ 

.d4rf'eCr.,e·'f',Ml'9, 1'A!tiila'-t/,a," {;(7;/lar,J'kJtlilct-Lfo" /1.r.,t'&"r,o/,.P&.IT/J,l?JVYt?/J ----~ 

-- MAXIMUM SUPERELEVATION-WIDENING ON INSIDE --

It I=== ~;t,,,/7. -M.-7/inum Ab?'et:J/' .fU,Pt!Yelerol'70n 1 =-¥dJY"7a-"6'/.f.ij..&r~ 
_ qJ .(f!/i! .fur/" CPvrJe vb/'/bP/e <7&'_,P/-/7/.J/,t .fV/:,,f. Ct:wrJe _ (/)/.M! .5ur/ c,se I 

~S)~Z~~j;~"J'~t%0~~-=· -6'~;-,7,7~-tffi~meor ________ r------@) 
., a,,,..,-1,,,9,!?!?r.&re-C=- z:- ,:?lf,J~i:'JvdC,=(<'h,'.,.,-J ':ffv,h'qo" _J 

lyoerl, n:-p.t?.1'2#.:c""...crp/~,..tlf'n'~I .J'~M~ t/'u.1,l,l/9g,#r.4.:7JeC.rJe-q',Mt9,. ''et1//Q'-Vp" 

-- MINIMUM SUPERELEVATION-WIDENING ON OUTSIDE--

~ 

I 

).trqparedR..?Md/.f~e/eyon'Q'? ' 
(/) &Yv.,?vi7o-us,XlrW'a-Co-vrJe -------J+-l&r.d'tfP.#741'%.J'udW"Je 

t11.C'G<7,;:7,. 0 ~J?b#.:1x.C..wJl?~.9'.r..aw,,6bif .. A. ~v/h ·tl,,P" ~;;t7'Jb.3'1.'J//...1t//'fe7Je 
~ l70,ci~~~°d5g~@~l~@ao~~~0 9~00.1£b%"0c1:7..=,, ,::.. I _,,,i--£~~&--)~l.b'-tjc'~ LJ s 

*CmJ/2,,?~~C,..;,-e- sail .E.wJl/i,y' t· .lbremenl- i,xf-----® 
7?';7e,'9,rd'p,#e..u...--F~,m,wl L------------- ------------J -..,v 

--MAXIMUM SUPERELEVATION-WIDENING ON OUTSIDE--

ON NON-SUPERELEYATED CURVES 

It 
,J,b-""'",,r ,c;.-;,,-}j,;,i,, ,q,,,,.me;?/ I 

QJ &Wm1.i7PVJ Jur/4-ce CoV/"Je 

,it~)\'0<70~"~1 ~ ' ,. ' 
i!P.<1~09£:Z~~ ----- ______ ..:E-!!?"!2_if~~~.c__ ___ _ __ ~1:ft-~1~'%':~\ 

L_C"'/ZIJl7e-d,9'99r..d?..re6/"'Je -Atr_..Pe/'~_,PeA'~Yd/ ..- ,P/1',,V/?Cem.C"'a-?c..8.a.s'C' a,1,1,.,-~ e =-. 

--SAME RATE OF SUPERELEVATION-WIDENING ON LEFT and/or RIGHT--

~ 
] ,Pro,P"'-"M' Rok,::;,/' Jt.,pereHyql/On 

I) ,o'/rvm,,,,,:,vsJvnf!,ce CcvrJe 1.1&,. v.H,,Pl'h&iiv/.~T~lJvrl'Z 
q,9c,, v>o= = [ ~t71b.3'11!i!.fll/fCr.re 
4 v:7cy..::l~~~cS!lW?0<7t]a'v<f?~t>LH7.Q .c::, • ~/J";6v1/d-U,,o" 

'kio <1o<l.c<J~4~~~"'c::J?d 17,dc:,-,.a.e,-.c:,0 _ 

--® 

t?-arht9pg/.' I Soll EKifl7/1g . A r -0 " ,•,•, .. =;,·=··=· ,· •' '• . 
I.Jt1.reCr.r4-~1'1',L------ --------7-~~~".Z. __ ,_3_ g~q~,:·v.~ivo;>.: ~ 

~p.:trd'/4".r.f .:t/~_NA',P,Pm>1,::r/ ;:1~MPX. C/W',h. ~r.OafeO-.rc!'-A',. ---- - -.:::::::·5'::...~.£,$~'-9::.~ ~~ \.!.) 
':t!vi/o'-lio" ,4; ,,..,-,f,,.,-~/,,-"Yd/-' - --

--INCREASED RATE OF SUPERELEVATION-WIDENING ON LEFT and/or RIGHT--

ON SUPERELEVATED CURVES WITH CROWN REMOVED 

i 

®--
r--Ri:1/e oT Jqoere/en;:f/ol'l I Cn:JJV/7 o/" Cxhl1)7g ./17//emenf ---t-Awl'e ",... Jv,.oere/eY.:1/70n 
f-- H?rtdNe ,:te,PI/J 811.SW/. Cot1rJe--,,~---- fl) BIi: Ju/'Axe CovrJt1 
\iici::z·. ... - . , , I !!r,oerlf178,?j,17m,,17 , 

L_ --- --- - - f!:!_Jf'!q _+(!1~~::_r ---- w~~A~cfis;~~~:i"-~c:ct>cs;, .. _,;,,~--· 0."'°'"~.------
·t'IVM.?x. Bit Jt/r/."cwr.se(&Wer) 'i.,'v11d-L?'" - - - - ---~,.- .. ~%'-:~.-,· :P.- • t¢7~P?J7.,J:>: ~ 

--SAME RATE OF SUPERELEVATION-WIDENING ON INSIDE --

ft 

i--- t°f'qo@ed &le or J(?'ffe/ev.itim C,,J1!7ef b14'"8YJ'-j-h~4" -f'oteo/Jv,.....,,.v. jl 
-----j$.&t..e,l'/'WJe t-Af::"nd'Ple d'o/#7 L!/t.51,1rWceCNrJe -+----fJ) 4'/t.J'u/WceC'a--rJe 

®- ~1~ =~- , , , l/4,A<"J?'f"",1°}'n7Yd/ 
When Bul'Jd·Up 16 1 -' __ 6'1.tbng · ~vemenr 

<," or 9reofer ~ .JTOffq,: CJw,t/9/?!?~C''?o,J''LJIIJJ:;,er.,., __ t¥/,,'!'~@,.~Ji',e,1.@.,. '!Ji,~$ 
&,,,,-,c-,,-e-i§,,e,i~,w,d'-t{P {'cl/MerJ'Lwib'·t{P' - ---- · ,,, , ,,,, ,, ·cc' tl~,!!J 

--INCREASED RATE OF SUPERELEVATION-WIDENING ON INSIDE--

'E 
I== ,f'ql.-of" ..f'?""re/erot'h"7 ¥"'"' "f Ex1flti1g A'Y6'menll 

@- [¾'#;~;~;;;;~~;r Wnb& ~~rl?,.,r.JvdCcvr..re IJ B1r....rvrmceebvr..re 

:Z . . .. .... C,YJJ/105? . rl:?vemenf' 
A'J,.Pel"lv,Pen',P/7/'tJVdl O'/bM'd'K..6i.tJt11"/.'W°Je t ------- JI 

(LJ/i?derJ''/.wi/d-t{P" ---

--SAME RATE OF SUPERELEVATION-WIDENING ON OUTSIDE--

'E 
~ /,rqoo.,.eo'RdkOT.Yu_,&'e~/e.n71%:,n I wnP/'C-IV'@.l"i'.v.l' 
t--QJ ..a-i.'JVl'"fU'urJe---+---H?r1PP/e~.l-?./.f/T.Jur/'Cbt1rJe ---+0.bi-1..Jb'rft?:re 

@- .. ,,..'2t,<7c,?c, -£f'tb3~r..,>J,d'CJ=(',t¥/7d,,-J"child'-tj,:,· 
l>Pv.!z-efaC>LIA~gc>cg~'°g~c(tJt.!tlnot.=.e:e- ,.,.·.~-cv,·,..,.,,._,.,.,.,.._,.,.,.,.._ 

====""<l,>:o~~=!l"'~· s"' L"K1:rr1n. ·.P<?.11 
*C,,z.,.r,a,,.g 1/."~CJ:se- '---.,------------~-+-~~~~---- , 

~e,9,/'!i'dm'/...-J~~~-""Y"'/ 3;t,~x.c=nA'wr.4'w';.>-...,,.;yf"",9, '&,l/4"-q,• - - -----J 
--INCREASED RATE OF SUPERELEVATION-WIDENING ON OUTSIDE--

ON SUPERELEVATED CURVES WITH CROWN 

JT.:1P CRt/J/f./lG6R.M.f£ t',f.f'E'-A 

~c,iifiifili!!Jf!lf/£"<•• -~;;;;~t _j 

~fi~ro~~R.AG~BASECRsf'w,DENING~N ours1DE I OF CURVE-WHEN TYPE APPROVAL IS PLCCONC BASE CRSE I 
,!./M/T C'r WORK7 

@- -1-1) &i.'.-Vdw.:re+- Jt1//C'' ,At,nMM/i• • 
'b_ ____ Q'/.s-1'1i?g/bYe"..mv?t ___ __:j.. 

@--

(@-

--AT LIMITS OF WORK--

-+-IJ&i.'Jvrt"'21vr.,e-----j-?ir37/[r::.~-::;, 
=;:====c==,c.=,c;====e:=,,.,: /i~a --~ 

-'c.... --~.!:!(:..17_2~.!._t!'~e/Jr II 1 · -Ex1Jb/'lp 
6'/Jlt/'lp C11rblng"- ... { __ j.Ji.i/mtq/A' tr.li7Pllld'tr 

-- AT CURBING --

",,. l-i8i+ I) -6it ...rvrt" c,-,,,.. -+-
A Un~~~nl____ 1-~~~;;="::':5==:= ~,, _ _s;:;;;---- , ai.llJ t°:!!;"f!!~L.3 
', -7,'iifif!P~'t.!----1.---~--

--AT GUTTERS--

IS ~~~~~r-Jbr!CJ'-j-$ &l..r.w-t"Cr.re+ 
@- ~1fni7g _:!, [_ Ex1fo/7,5lfi,r6'menl -5 

:.i:__,i:-t:C~.f_!!1g _J 
-- AT UNDISTURBED RAILROAD CROSSINGS --

MISCELLANEOUS ADJUSTMENTS 

-/YtJTES-
~ifhi7R r"dYe-m&?l/i7da:1,W &in#li.r .rk,i,.I r~enlJ #;e o/7G71MI 

J)PY&mt'lll JW'7lll ,,<Jlv.f 4~ Ju.are,-~171 w;i;t'en//lf? . 
fYllen rile .JV~/2."'levtm.On c,/' ex1fl'li?,# ,,&'4Yemenr 1J 1dCM::?nd b;t 

i 1/1d1 ,,M(" /'t:1<7r a,/v _.1"1.'f'. "B,wl.:7-~"J,?own M .r.Cel'cltes .? 9, II ond 12 
w/1/ t't:Y7.rlrl enbi-e/v o/ ,a;tJt1rt" Ca--r..re(.$-h:?'~d d,?u' 7'/le w1d'm1i19 ..rkwn 
a? JL'e/2:::,?eJ 7, // &?nt7' /2 J'n.?// ~ 1/l,qccdrddnce nil// #1.P':,Y,H~/." 

/?Wl1M&0/ mohnd/.; /a--c~cb,,Y J11r/Wce h"/'2'Vtt.b/'l/,t"'s /n r-?e 
eKtJlhJ' ~Yem .... nl .r,?,1// Pe ,1,'(.?P1dN .?.r /'2,//,::,w.r:-

:?'!6 dr/,;,,, ~l/'7'.,p:;,wnli~","C,-v,-,;,,4~r.,8#n' C-·7/,,f'(I A
.ff% Pl'"l'Ae 9'11.:1/7l'l~ p/ (/) $// Jp,r/,' Ca,rJe -Qt?.rdt:7 m ?17.:'.! 

.rvrhce t1/W ,::;,/#le e%/J'lli7;, ,P.?//4'mt!'nr. 
.rbr ,Pl},?/edJ 1,?v,q/vh?p re.r11r/Uo.i79" M&, dh,rq4/"d d// 1r1.i,'.pn/17t? 

.r//t:'wn m Mir .,-,,;er. 
fl) Jnd!CtJ~J t/171/t:Jrm /.74JPIII t?.r ,ft'e'c1J?#d 1i7 Ille ~~_pr,.vol Lelfi!'r. * indicates tO"depfh;except t2''when 'Type Approval Letter specifies Concrete 

or 12" depth Crushed Aggregate widening. 

CJmif h.!'e cov~ "H,.bs"t:7i(ii:tc61?f lb r'AJ/£1' .5/t'OtlLP&RS. 
Revised to indicate maximum depth of Crushed Aggregate" Build-Up" and for NOTES. 

7 ', / ,, 
APPROVED__A'H41/i'__«'C _/fP_.4?6.._ ~~-
Revised to designate Crushed Aggregate BOtie Course as TYl:'E ~where~ired by Specifications. 

ApprovedlM"J'.'1,,_1947 ~~--
CHIEF ENGINEER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

6(, 

-DESIGN METHODS
·RESURFACING· 

(WITH AND WITHOUT WIDENING) 

TYPICAL SECTIONS 

APPROVED_(\ __ f,.,-l, , __ S ,------ 1945 

Hie:I'·-~cr~ IDM-2 



I 

EXISTING 16-FOOT 
WITH l"CROWN "'_ 

FOR TWO (2) RUN-OUTS ~ l:iz:-~ _g; h'. FOR TWO (2) RUN-OUTS 
I ..c: V _c,. 1:1 

0"to3"depth 3•t0Mox. -;;,""! ~ ~!! ~ 'oi"-! 0"to3~deplh 3"toMox. 
Bituminous Surf. Crse Crush'd~r. ~ ~ g;- T;l::.. i, ~ ~ Bituminous Surf, Crse Crush'dAggr. 

~Eorl0-2 BoseCrse<A .~ g ~s v~ ~=> .~ ~ ~Eorl0-2 BaseCrse-A 
(Binder Course) Loose Meas.~ v 9~ &._,ffl ""a~; (Bmder Course> Loose Meas. 

Total Tons """"i'otol :c,! §~ lJ ~J ::c 11 Total Tons ---=rofcir 
StoneA011r.ls1oaAggr. Cu.Yds.--' .8 !;._ w If• .o StoneAoor.ls1ogAggr. Cu.Yds. 

PAVEMENT 
WITH 2"CflQWN 

Eiisti Pavement with Crown Retained and NO Superelevation 
9.78 8.80 0.95 4 100 If. 100 4 i/2 7.25 6.52 1.313 
I .4 I l.19 6.15 6 100 ~/8 100 6 8.81 7.93 4.71 
16.53 14.88 16.62 8 125 I 2 125 8 12.2.8 I l.05 12.31 
16.48 14.83 26.59 10 125 IS/a 125 10 13.03 11.13 20.44 
t9.19 11.21 44.44 12 1so V4 75012 15_99 14.40 ~3e;· 
21.47 19.32 66.73 14 175 7/p 175 14 18.63 16.77 54.65 
20.ro 18.45 81.73 16 115 I 115 16 18.31 16.48 68.51 
22.34 20.10 11"158 18 200 200 18 20.42 ·18.38 94.50 
23.97 2 1.57 143.71 20 225 4 225 20 22..28 20.05 124.77 

'Exlstlnn Pavement with Crown Retained ond 112 inch per foot Superelevotion 
25.58 23.02. 14.29 I 9 11251112 1125 10 15.73 I 14.15 1 15.98 
20.56 1 18.50 I 2421 I011.-12511S1e1t25I1I1/ej. 13.03 I 11.73 24.02 
1~----r=r.35 44.37 12 150 ,14 150 12v.. 16.49 -r 14.84 36.96, 
20.95 18.86 67.13 14 175 71e 175 I411a 19.04 I 17.13 54.90" 
20.00 18.01 82.12 16 175 I 175 16 18.50 16.65 68.37 
21.95 19.715 110.88 18 200 II/~ 200 18 20.36 18.33 94..54 
23.67 21.30 143.94 20 225 II/. 225 20 22..14 I 19.93 124.86 

Exlstina Pavement with Crown Removed ond 1/2 inch oer foot Superelevotion 
2845 l 25.61 10.13 8 p2s 111~~s 22.46 7.43 
r9.I8 17.26 27.2-4 Rf 125 !/r 125 10 14.69 13.23 16.42 
16.28 14.66 48.42 12 150 a;14 I501Jg_ 13.80 12.44 34.31 
20.03 18.03 7059 14 175 7/8 175 14 18.08 16.27 52.34 
19.65 17.68 85.14 16 175 I 175 16 18.28 16.45 66.79 
21.76 19.58 136. 18 200 I1/e 200 18 20.58 18.52 91.64 
23.56 21.21 1-46.76 20 225 11/4 225 20 22..49 20.24 121.87 

Exist,no Pavement with Crown Removed and 3/4 ,nch per foot Superelevohon 
~0.38 I 21.35 I 39.75 I 12_l1sop1, 1150112_ I 28.13 I 25.33 I 24.14 
22.78 20.50 69.70 f4 175 1 a 175 14 20.88 18.78 51.09 
16.58 14.92 88.22 16 175 I 175 16 15.24 13.70 69.06 
20.30 18.26 115.68 10 200 I 200 18 19.06 17.15 93.72. 
22.07 20.58 148.24 20 225 ll/4 225 20 21.64 19.47 123.44 

Existin Pavement with Crown Removed and 1 Inch per foot Superelevotion 
3Uil 28.36 77.27 16 175 175 16 29.75 26.77 58.53 
26.42 _g_2__&1 Ul.86 18 200 l!/i 200 18 21.69 19.52 _ 92..38 
Ii.UL.I 17.27 I 151.11 16.23 l 12s.92 

r SUPERELEVATION AND WIDENING, I 

"BUILD-UP" QUANTITIES-FOR SPECIFIED LENGTHS OF "RUN-OUT'' I 

EXISTING 18-FOOT PAVEMENT EXISTING :>O-FOOT PAVEMENT EXISTING 22-FOOT PAVEMENT 
WITH l"CROWN i" WITH 2"CROWN WITH l"CROWN ,,,;e WITH 2"CROWN WITH l"CROWN -? WITH 2"CROWN 

FOR TWO (2) RUN-OUTS t-= ,£-:; ~t J:!-:. 1--: FOR TWO (2) RUN•OUTS FOR TWO (2) RUN-OUTS !:;": ~:;::- .,t ,2;. ~ FOR TWO (2) RUN-OUTS FOR TWO (2) RUN-OUTS I-' Ji- 0 t .£- I-' FOR TWO (2) RUN-OUTS 
iC.: _,o=,CI,. <II 10:: ,.._ CI-SO..c,GI 1 ,0,;--C10,. .i 10,; 

o·to 3· depth 3 .. to Mox. "ii oer £,2 ~.,; £ u W di O"to 3" depth 3·10 Mox. _O"to 3" depth 3"to Mox. ui .a £ u Q::~ ... ,2 -.;;<t O"to 3" depth 3"to Mox. O"to 3" depth 3"to Max. ;;o111 ;: : & .,; 1L• ii.., O"to 3" depth 3"to Mox 
Bituminous Surf. crse Crush'dAggc .l O 2'-- n.§ r= 1. 0 Bituminous Surf. Crse Crush'dAggr. Bituminous Surf. Crse Crush'd Ag91 ~ o fr.= -o;:;; [..::: .l O Bituminous Surf. Crse Crush'dAggr: Bituminous Surf. Crse Crush'dAogr. to ~ _,:§. 1·::::; .l u Bituminous Surf. Crse Crush'dAggr: 

HE or ID-2 BaseCrseoA .5~ ~~vii~~ .5~ ~E or ID-2 BoseCrse-A HE or ID-2 BoseCrseoA .5~ ~~ ~ ...J~ ~a: ~E or 10-2 BaseCrse·A H_E or ID-2 BaseCrse-A -~~ j£! ~ii ...J§ .5~ H_E or 10·2 BaseCrsrA 
(Binder course) L M -- • ;i , ~ '5 , -- :t: (Bmder Course) Loose M.,, (Binder Course) Loose Meas -- u ;, , o.• 'S , i0 (Bmder Course) Loose Meas (Binder Course) Loos, Meo" ..... 11 -s-? &."ii 'S , -- u (Bmder Course) , ___ .... 

oase eos. :r u o:!i! o• on :::c · · :r u o3! e;-- 0:2 :r .., 1 · ... :r., on p• o-o :::c • ........,.,e~s. 
Total Tons ~ .!. , ·-&~ 1:= ¾ Total Tons ----=rotar Total Tons Total .!. 1:- a..~§@ ¾ ,ota Tons Total Total Tans ---=roiar :J cio:8. §'3 !. TotolTons Total 

StaneAggr.[SlaaAaor. Cu.Yds. .! ~~ ~ ~VJ .c StaneA~~Annr. Cu.Yds. StoneAg~gAggr. Cu.Yds. .8 ~(J o:::• .a StoneAggr.fsi"agAggr. Cu.Yds. StaneAggr.[SiagAQQr: CU.Yds. ] If• ~ o:::S° 1: StoneAggr.l'siogAQgr. ClLYds. 

Eidstin Pavement with Crown Retained and NO Su erelevation 
11.54 10.74 2.21 4 100 1/4 100 4 8,65 7.79 2.31 
14.39 12.95 9.78 6 100 3 LOO 5lf. I0.37 9.34 7.25 

Ex1stln Pavement with Crown Retained and NO Superelevotion 
14.83 T 13.35 4.05 I 5 IOOl1j,o l100l 51/4·1 10.62 -T 9.56 I 3.55 

20.94 I 18.85 17.88 7v-, 125 13/~ 1125 71/:- 15.40 I 13.86 13.(7 
18.57 16.71 24.23 9 125 1/2 125 9 14.27 12.84 18.13 
21.79 19.61 44.67 II V. 150 e 1150 IIV4 17.86 16.07 34.77 

20.92 I 18.83 33.28 10 12511 21125 10 16.65 I l4.98 25.62 
24.09 1 21.68 !59.54 I12V2 15ol~elI501I2V2 l 20.29 r 1_e;._gQ: ::J 47.76 

24.34 --21.90 70.88 131-,; 175 3/4 175 I3V2 20.SS 18.87 57.32 
23.13 20.81 89.84 15;,,. 175 7/e 115 15""'- 20.63 18.57 74.83 
25.06 22.56 124.40 18 2 I 200 18 22..92 20.63 106.03 
26.73 24.06 164.52 20v, 225 11/e 225 201/4 24.92 22.43 142.68 

2s.58 23:93- --92.-:--11-- 15 115 :v4 "r15 15 23.41 21.01 ·16:s-1 
28.56 25.70 132.68 171/i:o 200 7/e 200 17~ 25.99 23.39 I13.00 
30.22 27.20 179.3 I 20 2215 I 225 ?o 28. l 6 25.34 155.89 
31.68 28.51 232.71 22 250 l"e 250 22u2 29.98 26.98 205.53 

28.23 25.40 209.72 22 I£ 250 I 1/4 250 22 26.67 24.00 184.73 
Existinn Pavement with Crown Retained ond li2 inch per foot Superelevotion 

30.01 27.00 266.05 25 250 1'4 250 25 28.68 25.81 23a01 
Existing Pavement with Crown Retained and ½ inch per foot Superelevotion 

28.67 25.80 1 22.03 T 10 1125 I Ito I 1251 11 I 18.05 16.2,:;, 1 22.46 29.86 26.87 30.04 I 11 125 1 1/2, 1125 12 20.87 18.78 I 30.19 
Z5.56 23.oo .l 42.75 II1 1_"- 1150 1!5/r 1t5o 1 14 18.48 16.63 1 39.37 
24.05 21.64 71.11 13~ 175 ,,,. 175 "i37Ts 21.65 19.48 159.0& 

26.62 ...1 -~3.96 _J 58.16 112 150,,/1" 1150 13Y2 21 18.97 152.03_ 
25.89- - 23.30 93,3 r 15 175 3/,i. 175 ·ts'¼ - 2-4.08 21.67 78.17 

22.42 20. I 8 90.39 15 175 7/e 1'75 15 21.07 l 8.96 7-4.76 
24.47 22.03 124.as 18 200 r 200 10 22..92. 20.63 1os.34 

27.6r 24.90 133.56 171 200 7/e 200 1712 26.21 23.59 112.91 
29.61 26.65 I 80.15 20 225 1 225 20 27.86 25.68 156.14 

26.30 23.67 164.87 20 22.5 I 225 2011
A 2-4.71 22.24 142.85 

27.94 25.14 209.94 22½ 2 II/~ 250 22v2 26.45 23.80 184.90 
31.30 2a1a 3.38 221/2 250 Pie z~ 221/:- 29.01 26.11 2os.43" 
29.79 26.81 ?66.""6 25 250 II/. 250 25 28.37 25.53 238.26 

Existino Pavement with Crown Removed and t12 inch oer foot Superelevotion Eldstino Pavement with Crown Removed ond 1/2 inch per foot Superelevotion 
~4 j 28.75 I 16.97 9 125llf2ll251 9 I 27.07 I 24.36 I 14.20 35.68 I 32.10 I 25.30 I 10 112511/21125] 10 j 31.06 I 27.96 I 21.47 
23.32 20.99 . -44.74 ~150 ¼ 150 IIY4 17.37 15.64 41.11 
21.44 19.29 76 I3v2 175 3/<' 175 13v~ 17.43 15.69 66.02 

22.88 20.59 83.89 12Ih 150 ~e 150 121/:i -17.36 15.63 56.87. 
23.56 21.21 98.46 15 175 l/4 175 15 19.31 17.37 M6.42 

21.72 19.54 94.02 15~ 175 7/e 175 15¥4 18.80 16.92 82.21 27.t5 24.44 137.39 111 200 7/e 200 I1v2 22..s9 20.43 121.32 
22.42 20.18 129.153 18 200 I 200 18 21.82 19.65 112.85 
26.52 23.86 187.63 201/. 225 I 225 20Y4 2-4.17 21.76 149.23 
21.82 25.04 21s.12 22v2 250 111 .. 250 22 2e.1s 23_51 191.11 

29.43 2fi.48 183.71 20 225 I 225 20 25.24 22.71 163.73 
31.20 28.08 236.88 221 250 I 250 22V2 27.04 24.33 213.01 
29.69 26.72 270.06 25 250 I V4 250 25 25.97 23.38 245.19 

Existing Pavement with Crown Removed and 3/4 inch oer foot Superelevotion 
36.77 j 33.09 l 65.84 131/:- 117513/411_75 13no 32.83 I 29.55 I 55.60 

Existing Pavement with Crown Removed ond 514 inch per foot Superelevotion 
:40&9 I 36.08 87.46 I 1s 117513/411751 15 I 36.16 I 32.55 I 73.~9 

22.65 20.38 4. 15¾ 175 te 175 15" 19.74 17.77 8 !37 
20.91 18.83 132.17 18 200 I 200 18 18.50 16.65 116.90 
24.59 22.13 170.74 20V4 225 e 225 20 22.58 20.33 151.94 
26.92 24.23 15.3 22 250 I 4 250 22 25.21 22.69 193.32 

25.85 23.26 140.I I 171 200 7. e 200 17 21.94 19.75 122.09 
26.33 23.70 187.82 20 225 I 225 20 22.37 20.14 165.95 
29.71 26.74 239.75 221 250 I1/e 250 22 2s.23 23.61 214.03 
28.80 25.92 272.49 25 250 Jt/4 250 25 25.26 22.73 245.74 

Existin Pavement with Crown Removed ond 1 Inch per foot Superelevation Existln A:Jvement with Crown Removed and I inch per foot Superelevation 
36.9-4 33.25 121.01 18 200 I 200 18 30.88 27.80 10&32 
-25.54 22.99. _ 110.oe 201/4 225 I e 225 20 23.38 2 1.05 152.31 
E43T- 2109 l 21s.07 l22vil2soUt/4l25ol22Vzl _21.61 I 19.45 I 197.17 

43.25 38.92 17-4.7 20 225 I 225 20 39.38 35.44 152.80 
28.34 25.51 2-40.81 250 !Ve 250 22 2 24.41 21.96 215.05 
25.39 22.86 27 • 25 250 I V4 2 25 21.51 19.36 2~&65 

Existing Pavement wlth CrOWn Retained and NO Superelevotton 
17.03 15.32 6.48 51/2 100 1/4 100 5 12.1-4 10.92 5.15 

23.19 20.87 24.63 BV4 125 3/e 125 8 14 17.44 15,69 18.37 
27.23 24.51 52.53 II 150 1/2 150 II 22.12 19.91 -41.17 
30.05 27.04 89.2B 13 175 !5/ 175 13 4 25.91 23.32 72.91 
32.19 28.98 134.39 16!/2 26 3/4 200 16.,~ 28.8a 25.99 ~ 
30.14 27.13 166.82 I9Y4 2 7/e 200 191/4 27.83 25.05 144.01 
31.80 28.62 224.09 22 225 I 225 22 29.97 26.97 197.05 
33.23 29.90 289.36 24 250 Iv, 2150 24~/. 31.73 28.56 2"'8 
37.63 33.87 395.51 271' 300 11/4 300 27V2 36.29 32.65 357.1:!! 

Existing Pavement with Crown Retained and 1/2 inch Mr foot Supei-elevotion 
36.97 I 33.27 I 50.38 I 12 115011/2 1501 13 26.85 24.17 -48.64 
3 1.25 _j 2a 12 1 88.97 1137/R 11751 Ste 1175I140/el 26.75 24.08 _j 79.91 
31.10 27.99 13F 151/z 200 3/4 200 16.31"4 26.64 114~7 
29.26 26.33 165.28 19 1/4 200 7/a 200 19 114 21.1a 25.o, 1-44.06 
30,67 27.61 224,64 22 225 I 225 22 29.-48 26.54 97.44 
32.77 29.49 289.73 2 25 II/ 250 2 31.51 28.35 •~7 
37.28 33.55 395.68 271/ I 1/4 300 27V2 35.98 32.38 3157.37 

Existing Pavement with Crown Removed and 1/2 inch per foot Superelevotlon 
43.30 I 38.97 I __ 43.87 11 1150 I I 2 I 150 l 11 3 7.66 33.89 ...J. 36.64 
26.20 23.58 96.01 21.53 19.38 
29.3 r 26.38 14040 25.55 22.99 
28.75 25.87 171.68 26.01 23.41 
30.98 27.88 228.51 28.79 25.91 
32.68 2941 293.55 31.08 27.97 
37.33 33.60 399.51 32.08 3615.19 

Superelevotion 
4 7.3 I 42.58 I 39.1_$ :r l~_.e:_! 
25.11 22.60 174.49-- 19 200 1 e 200 191/4 22.37 20.14 - 155.79 
2 8.11 25.30 230.13 22 225 r 225 22 25.87 23.28 207.79 
31.37 28.24 294.57 2 250 11/ 250 24 14 29.77 26.78 287.30 
36.62 32.96 40006 27 300 I¼ 300 27 2 37.22 33.50 3152.84 

Existin Pavement with Crown Removed and I inch er foot Su relevation 
46.19 41.57 216.75 2Z 225 I 225 22 44.01 39.61 193.7 
34.17 30.75 292.41 2-43/. 250 I e 250 24 V4 23,H_ 20.82 275.76 
33.36 I 30.oL.l___ 40257 J27V2I3oOI il/41300\211/2! 31.19 I 28.06 .l 368.65 

"BUILD-UP" QUANTITIES-FOR EXISTING CURVES FROM P.C. TO P.T. I Crush'dAg;regoteBoseCrse-A (Widenin'ill · as per "Type Approvor' letter. 

Degree 
of 

Curve 

• -& "---··· ,.,,., __ ,.. __ ,::-_.~ 
Rol,:i OJ 

Superelevotion 
(ins. per foot) 
for Grades 

Curve Wideninq-Feet 
(in addition to approved 

6%arufrOver 
Under 1_6% 

width of pavement) 

Fohl!For For For 16-~t. 18-f,t. 20-ft. 22-(t. 
Pov t. Pov t. Pov't. Pav t. 

EXIST'G 16-FT.PAVEMENT 0f EXIST'G IS-FT.PAVEMENT 0~ EXIST'G 20-FT.PAVEMENT 0f EXISTG 22-FT.PAVEMENT 
. o·to 3" depth 3"tq Max. .! ~ . ~·to3~ depth 3~tq Mox. '; ! 9"to 3" depth 3~to,Mox. ti~ . O~to 3~ depth 3"to Mox. 

Bituminous Surface Cr,e Crush cf AQgr: i. ~ Bituminous Surface Grse Crushd AQ(lr. i:t: ~ Bituminous Surface Crse Crushr.l Agor. o::: ~ Bituminous Surface Crse. Crush'd Aggr. 
HE or ID-2 Base Crse-A .-<=- HE or lD-2 Base Crs8-A .!i:.:: HE or ID-2 Bose Crse-A .S<=- HE or 10-2 Baae Crse·A 

Loose Measure {CnJsh'dAggregoteBase Crse-A (BulldiJp) } CU YO. BASIS ~Crushed .Aggr. or Concrete wldemm;i 

Widening "BuikHlp"(3'"to Moxl "O"distonce·SeeTCXlUlotion , -:;_---~~'=iut• 

P.T.(arP.C.) of ,1,, , ______ -i 
/~ Exlstl~ve ' . ------,L:/- Existing Pavement f--~ 

~ --"·''-LimltofB;1,5,rf.C,s, t"' 
o•oo· 10 3"00' 
3•00' to -4"00' 
4•00 1o 5•00' 
5 •00' to 6·00' 
6"00' to 6·30' 
6"30' to 1•oa 7•oo•·,oaw 
9•00 to 9•00 
9"00' to 9•30• 
~13900' 
13"00' to 26-00 
26-00' 6. ov,r 

¼_ I V4 
~ 

Iii 

"' .. ,,~ I 
We 
11/4 
!Yi 

,ll/4 
%_ 

2 
4 
6 

2 
4 
6 

2 
4 

t;Length of .. Run-Out~ 

2 

_ ~ __ \V.1i'\~;;:1st;1t~~~-~~ot!011s 

-· '}:oseI:rseType A.·0u·1d~~J?:'- ··'""' t 
~~~~·7::.~ .. , .. ~:-~};;;,·/, ~;:!int r~··--·· · . .,,,rf.Q~.eJ~!n~~r} u1ld-:.~\'..... J. ~11'~1f'i.~~1:.~--..:-·-- -- _._,_,. .:..:.,;.:,,,-'::;,. , 
~-- "" P.T. (or P.~ of Exlst''il Curve 

PLAN OF TYPICAL "BUILD-UP" 

10" f ~,.,:::-CrushedAQ''i1r8'ilafeBaseGaurse-A"Bullcl-Up" 1 
M~ Pei~ fit. S~rfa~e C~rse (Binder) "Build·Up" 
Soll ~4i;;\: :,.~1 (0 to 3 Max.l H 

1 ' ~ (See"Run-Out" 
I t ~ Tabulation) 

L 
c.-z-------- I - __l 

Exl1tin'il Pavement ------._ .__r 
(Origlnal pavement width -. ._ I 
plus any subsequent widening) - .......... J 

1 SECTION OF TYPICAL 'BUILD-UP" 1 __ 

(Binder Course) Loose Meas.·::~ (Binder Cot.ne) Loose Meas. ,: ~ (Binder Course) L~ : l; fBinder Course! L~s. 

Tons per Un. Ft. ~ fli Tons~. Ft. Co.YdL f°r Tons~. Ft. Cu. Yds. ~f Tons~n. Ft. Cu.Yd&. 
Stone ~~og Aggr. p81"' Un. A. g J Stone An11r. I SICln AgQr. per Lin. Ft. .S i! Stone AQQt I Slag Aggr. per Lin. Ft ,2: X. Stone Aggtl Slag Aggr. per Un. Ft. 

W_ith I" crown Retoined ~ _Y[ith 1" Cr(!wn Retained S With 1"Cro~ Retained 2 With I" Crawn Retained 
.o,79 I .0161 I D o I .0201 I .0181 - o .0223 .0201 - a .0245 .0221 
. 0602 .0542 - Ve .0765 .0689 - Va .0956 .0860 - .r 111 .1059 
.0927 .0834 .0385 1/4 .1033 .0530 .o670 "'Tl74 -.1126 .101<", .1020 .1205 .1085 
.0847 .0763 .1211 lite .0896 .0806 . 1e22 a .0932 .0839 .2459 .0955 .0859 
.0713 .0641 .2200 I"'- ."728 .0656 .2996 I 112. .0737 .0663 .3900 .0739 .0665 
.0590 .0531 .3119 !5/e .0592 .0533 .4144 .0591 .0532 .5300 6 .0588 .0529 
.0494 .0445 .4018 3/4 .0491 .0442 .5266 4 .0487 .0438 .6670 3 4 .0483 .0434 
.0420 .0377 .4901 1/• .0415 .0373 .6369 • •1e .0394 .0364 . 796-4 7/e .0407 .0367 
.0362 .0326 .5769 t .0359 .0323 .7455 1 I .0356 .0321 .9347 .0350 .0315 
.0319 .0287 .8628 IIAI .0315 .0283 .8534 •11/i .0303 .0273 1.0677 [ve .0308 .0277 
. 0283 .0255 .7480 .9606 11/4 .0296 ·----:-02.61 1.1967 114· .0213 :024e· 

With 2~crown Retained Retain_ed With 2" Crown Retained With 2"Crown 
.0358 .0322 .0402 .0363 0 .0447 .0402 0 .0491 .0442 

.1432 

.3185 

.4.911 

.6586 

.8227 

.9844 
1.1448 
1.3040 
1.46215 

Reto~ 

.0698 .0629 :0845 .0761 .1008 .0907 I e .1189 .1070 

.0657 .0591 .0423 .0738 .0664 .0612 /4 .0820 .0738 .0843 1/4 .0900 .0810 .1122 

.0657 .os~_,_ .0969 .o73e_ .0664 .1311 . 819 .0137 .1869 .oeo9 .2413 

. 0657 .059 l .0654- .2318 1/2 • 0780 .0702 .3180 1/2 .0816 .0735 .40S8 

.0625 .0562 .0596 .3475 5/e .0679 .0611 .4546 !5/e .0688 .0619 .5755 

.0561 .0505 .051 .4586 4 .0576 .0518 .591?1 3/4 .057-4 .0516 .7402 

.0493 .Q444 .0443_ .5693 .0488 .0438 .1212 '/e .0503 .0453 .9014 

.1067 

.1200 

.0800 
J5roo 
'.'04ao 
"0400 
~ 
.0300 
.0267 
.02~ 

.0389 .5168 I .0383 .6787 ---.0420 .0378 .8612 I .0412 .0371 1.0645 

.0341 .6034 ll/ .0336 .7872 .0364 .0327 .9944 110 .0357 .0321 1.2240 

.0301 .6893 l/. .0295 .8951 .0321 .0289 1.1266 I 4 .0315 .0284 1.3839 
Crown Removed Crown Removed With Crown Removed With Crown Removed 

.0960 

.1081 

.0720 

.0540 
~ 
.0361 
.0309 
.0270 
.024Q 
.0216 

.0722 

.1856 

.2835 

.3~2 

.4639 

.5507 

.6365 

.7216 
-~_Q_61 

_Q 
'I• 
li._ 
~ 1a_ 

l 
7/e 
T 
lli 
fllh 

.f3-50 
,1200 
.0800 
.0600 
"0480 
.0400 
~ 
.0300 
.0267 
.024~ 

.1215 

.1081 
,0720 
.0540 
.0432 
.0361 
.0309 
.0270 
_,_0240 
.0!_16 

.1160 
:iffi' 
.~711 
.4847 
~ 
"7040 
.8118 
.9185 

1.0252 

Q 
'L! 
I 

·5; 

1 

~ 
Tl74 

.1667 

.1200 

.0800 
F6oo 
"0400 
. 0400 
.0343 
.0300 
.0267 
.0240 

::i~~ 
.072.0 
.0540 
:0432 
.0361 
.0309 
M70 
.0240 
.0216 

.1649 

.3247 

.4651.9 

.6072 
:1422 
.8754 

1.0076 
1.1389 
q_700 

_Q 
'L! 
!&_ 
'LI 
lfg_ 
~ 
,1 • 
~ 
I 

!I, 
W4 

,2017 
:noo 
Faoo 
.0600 
.0480 
.0400 
.0343 
.0300 
.0267 
:"6240 

.1815 
-:T5eT 
.0720 
.0540 
.0432 
.0361 
.0309 
.0270 
.0240 
_,_0216 

.2191 
A059 
T773 
.7425 
~ 
1.0648 
1.2241 
1.3824 
1.5406 

Soil ~~ ,,,.... --·=--··----- _ (BlnderCrse)for"Bulld-µp~..,,, 

~/- • ---;..-:.-::1· ----------------------~ 
~~ 3 ~_,.,. Note:Thepoyoblevoll.ffl&(loosemeOL)of Crushed~ate Base -.; '- ·-~ (f / Course~TypeA(Wtdeninq) equalsthethearetlcal compactedvolumemuttlpliedby 1.6667. 

', '-~ ® The max. depth of wldsnlng ond"Bulld-Up"shail be the depth 
Width of '--~~'Y specified in the "Type Approval"letter or 12''when the Type Approval specifies co~cre~e . 

E,r,,;,g Pmmaof BASE COURSE "BUILD-UP" AND WIDENING I 

-- NOTES --
BITUMINous SURF. CRSE (Binder Crse) "Bulld~Up"quontltes are based on o wei'ilht of 0.0800 tons 

per cu. ft. using Stone as o coarse agqregote and 0.0720 tons per cu. ft. usln'il Slag as a coarse aggreQate . 
CRUSHED AGGREGATE BASE COURSE-TYPE A "Build-Up"quontlties ore loose measure, based on the 

relotion that one {I) cu. yd. of compacted base course requires 1.25 cu. yds. of coarse material plus 0.4167 
cu. yd. of fine material, both measured loose in an approved cantoiner. 

THIS STANDARD IS APPLICABLE ONLY TO PROJECTS ON WHICH THE EXISTING PAVEMENT WAS 

CONSTRUCTED WITH ONE-HALF r2!~i~=dEt~:~a:v:~~~~m ~:o~hHn~;;,~~h~ND P.T. OF HORIZ~NTAL CURVE;; 
____ --r ... -· -· --··-'d Aggregate "Build-Up." ,;z. -- ...:;;..;;;r 

r''D" DISTANCES7 
Proposed Rate of Superelev., 

·o" (feet) ins;ft_ O" (feet) 

26 33 39 45 
48 54 3111 73 78 
80 85 I 89 Ill 
87 110 114 
Ill 135 139 162 
136 140 'fe 164 168 
141 155 r 190 193 
165 190 I Ve 215 ?J!'i 
190 215 I !/4 219 266 
16' 18 20' 22' 

WIDTH of EXISTING 
PAVEMENT 

APPROVEfl Ntweml/er /. 1961 CHJEF ENGINEER 
Revised for Surfoce Course Types 81 f~l~ic~ ~9~-~elghts ~- ..,, ~ 

APPRO'{_EO C A:ll'§C/ !12, 19~1 Olllt:f ~NelNEEII 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS -RESURFACING
"BUILD-UP" QUANTITIES TO CORRECT SUPER
ELEVATION AND "RUN-OUTS" ON PAVEMENTS 
PLACED PRIOR TO THE 1931 SPECIFICATIONS 

\~ 
APPROVED ____ ,/4,-'£1._/~:--1947 

--~-~~~ 
CHIEF E~GINEER IDM-3 



'-

"E1tisting 
Slope and Shoulder 

'-- '--lProposod Should; 

'- ; 
Existing 

Slope and Shoulder 

'-.'-.. Proposed Shoulder· 

2'"1p- _,,,, 

Existing 
Slope ond Shoulder-

.. 

'-"2.Pcoposed Shoul: 

-. .. z,:s-
Ex1stmg 

Slope ond Shoulder 

"- Proposed Shoulder-
'--

.. 

l ' na@P! 
°'t'x'lsting 

Slope and Shoulder 

f-----------Ultimote Width of Pavement--------.., 

Note:- W equals D 

WIDENING 

t------ Present and Proposed Width of Pavement ---, 

I CBit. Surf. Grse., I 
~$"¥~·.~:.·~·-_.·_::-· _-_·:::,:~---·_-7-!j!_ ± ~s: 3 ± ± ± :± ± ~.:iii 

Eiusting Gone. Pov 1. -'=Existing Gone. Po7t. 

METHOD R-1 
a Bit Surf. 

i Present and Proposed Width of Pavement 

Bit. Surf. Grse. 

-------------- c,~"<I 
,~,(-J~ --"•" ;/-' 

Existing Flexible Bose a Bit. Surf. ___________ __,Sf!7.J"''2.] 

METHOD R-2 

RESURFACING 

,_ ________ Proposed Width of Pavement ---------1 

wi Proposed Width of Pavement 

Note:- W equols D 
W'equals D' 

METHOD WR-2 

WIDENING a RESURFACING 

Proposed 
Shoulder and Slope 

Proposed Shoulder 

~ E,isting SlopeJ'--.___ '2::e, and '--.___ 

Proposed Shoulder 

Existing 
Shoulder and Slope~ 

Proposed 
Shoulder and Slope 

Proposed 
Shoulder and Slope 

.. 

.. 

Pcoposed Width of Po,oment ~ Proposed 
w 1shoulder and Slope 

'-. Proposed Shoulder ] Bit. Surf. Crse. I 
'-... ~ cf".._ "'1 D Nominal ~z..,.g~'&'YUS .. ""°3" i::,.-m_..,.3~s> ~'h!w~c>: ~%,~P~<i; 

.. 

-- ' ; \ W/li, z-----_. - fu...~------ --------'c---------~~ Existing -......_ 
Existing Existing Cone. Pov't.7 Cr. Aggr. Bose Crse. -A or B Shoulder and Slope../'-..__ 

Slope and Shoulder Note:- Wequols O(Nomino[) '--
METHOD OR-I '-

Proposed Shoulder 

wl-- Proposed Width of Povement ~W I I Bit. Surf. Crse. _ t Proposed 
Shoolder and Slope 

"' '<l,~c:>.::,.~Q Nominal) 'b¢>_,,""i:>%9<'~c,,~g: lal:t.-O"c?a~P.,~P·o-<IC>c,~%,~t."".i,P.#.§'~, --7 ':= ~== ====:;,:;f 
Existing ,$.:::."Existing Flexible Bose a Bit. Surf.=1-- -Cr. Aggr. Bose Crse.-A o~~~ 

Slope and Shoulder 

METHOD OR-2 
Note:-Wequols D(Nominal) 

OVERLAY 8i RESURFACING 

~sfulg-, 
Shoulder and Slope...!'--. 

" ' 

.. 

'--. Proposed Shoulder 

'- t ~ 

Proposed Width of Pavement 1 w 

Bit. Surf. Grse. _ t 
~o;;f""J?'"M&' D{Nominoll 'Z~~~..J'~~'1~~$:~~i,~~~~ b .f';~ 

Proposed 
Shoulder and Slope -- ~ 

Existing 
~ \ -----"c ~, ..... . t~p..: 

Existing Gone. Pov't~ Gr. Aggr. Bos -
Aor B Slope ond Shoulder 

METHOD WOR-1 

Note:- W equols D 
W'equols D(Nominol) 

1,, WIDENING, OVERLAY 8i RESURFACING .. 

Proposed 
Slope and Shoulder 

Proposed Width of Po,ement 1 W t 
Bit Surf. Grse. 

- ., 
Proposed 

Shoulder and Slope 

D ,,,,~1 
METHOD NC-I 

Note:- W equals D 

.. NEW CONS_IRUCTION_ .. 

-NOTES-
Omit base course "lips" adjacent to PAVED SHOULDERS. 

* Specified as"Special Subgrade"in SPECIFICATIONS FORM 408 
DATED 1954. 

Sub-base <*),if required for widened pavements, shall be in accordance 
with Deportment Standard DM-6. 

THIS STANDARD ALSO APPLIES WHEN CRUSHED STONE BASE COURSE OR 
ANY TYPE QF CRUSHED AGGREGATE BASE COURSE IS USED. 

\ 

Revised for shoulder construction and "NOTES': r7 _ / 

APPROVED~t"LlZOU "41961 ~~CH@:ENGlNEER -

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
- DESIGN METHODS -

WIDENING, RESURFACING,OVERLAY 
AND NEW CONSTRUCTION WITH 

CRUSHED AGGREGATE BASE COURSE-TYPE A ORB 
AND BITUMINOUS SURFACE COURSE 

"/:f- d APPROVED_:_:-_:~;;;,L:1953 -ID_M ___ 4---II 
,~/. CHllf ENGINEf:_R 

//A 
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·'-!~------------ Proposed Width of Povement-------------1-12·~ 

'---. Proposed Shoulder:) . I Proposed Shoulder ~reposed Shoulder'\. 

'-._ 0 3" 4~000 Cl~ ~ t 
12" I Pcapased w;dth af Pa,ement I 12"j 

9;1, Sect. Gcse._ ---;,z- 9;1. Seel. Gm. ~P<aposed Sha,lde, 

~ ~ __ __ _ ______ o_vo o~ 

-- ~DO 4"~12" - - -~ogJ 
:?o~~o, 3_" - - -- - ·b ,.i';l 3..:_ - - --~~mz 
goC'c? ,. 12" '/Sg,, . .·<?fe 4_" _ --~ __ _&';Ni? 

e,;,1~,ldecf ~Vq -·~ O"---- -- ---------~~~2"Layecaff;nes 2"Laye,arnnes 
0 
-- -- - - --\- -- · -/- ____§. Cr, Aggr. Bose Crse.-AP 

o'fj 
9 ~ {ii, "r~- -j4'"' _ ?'._______ "282 ~"'"' --------------- ------,,.,.--2"LoyerofFines 

Existin Cone. Pov't. 
Cr. Aggr. Bose Grse.-AP 9 Cr. Aggr. Base Crse.-AP 

Gr. Aggr. Bose Crse.-AP \_Existing Cone. Pov't.__/ {WIDENING) 
(OVERLAY} 

HALF SECTION HALF SECTION 

METHOD l METHOD 6 METHOD SA 

j t r Proposed Width of Pavement 112" 

~

Proposed Shoulder 

~

Proposed Shoulder ,-;;;;c;e,..,,~ 
3
• 

~©~o~g~o~o~~, ==~~A "- Proposed Shoulder:) _ __, ______ ;' 

Pcoposed w;dth af Pa,ement 12" j 
Proposed Shoulder 

" ,s'(} t• 

1 
. 

1 ~ '--7-t: -- z_ __ ;:;1 
Existing Shoulder ~ _ -- -- - - -\- , P 't ~ 

\_Existing Cone. av · Or. Aggr. Base Crse.-AP 

- -1- - -~ ~ Ofo'SJ{JQD 
9" 12'h 98ei"SQ fi{'ie,O 9" 12" 

c,<;Sl'.J " I fj/f:Ji-- ----- - --- - - - - --iI-,.IJ;?WS--- 2 .. Loyer of Fmes 2 Layer of F nes--.li•:.<e.=:..:::;i: .... __ _ 
\ Cr. Aggr. Bose Crse.- AP 

Cr. Aggr. Bose Crse.-AP 
(WIDENING} HALF SECTION 

(OVERLAY) 

METHOD 2 

·~--t----------- Proposed Width of Pavement-----------+

Bit. Surf. Crse. ~ d Shoulder\ Propose -
"-.._ 

Proposed Shoulder 

*---ti-~' 12" 4" 12" 2!e~'bo! - --------~ 
---~ -- ~-------i;'.~~J 2"LoyerofFines 

Cr. Aggr. Base Crse.-AP 

HALF SECTION HALF SECTION 

METHOD 3 METHOD 3A 

_L __________ Propose d Width of Pavement 

- - - -9. 

6" ,~-~*[-:_ _____________ ...., -- - • Sub-~ose. ~:=------~4'~ ~ METHOD 4 

~-r----------- Proposed Width of Pavement------------+-- 12" 

9" 

-;,w 

1 Sub-Bose* ;--
HALF SECTION HALF SECTION 

METHOD 5 METHOD 5A 

Outlet Through Embankment . -

METHOD 7 

NOTES 

Omit Bose Course "Lips"odjocentto FJWED SHOULDERS 
Crushed Aggregate Bose Course-Type AP will be con

sidered on Closs 1, 2 and 3 Highways. It's use on other Closs 
Highways will be considered only under extenuating conditions 
and shall be approved by the Chief Engineer . 

Sub- Bose <*}, if required for widened pavements, 
shall be fn accordance with Standard DM-6. 

(*)Specified os"Speciol Subgrode"in SPECIFICATIONS, 
FORM 408 doted 1954, 

tt3"_ - -~E'S~ 
··-· - __J~ - - ~Q&~~l 

_,e"____ 'W82fil 
~..__ __ ....,;.::,_ ::----- -..""!.-.. 2" Layer of Fines 

Cr. Aggr. Bose Crse.-AP 

HALF SECTION 

METHOD 7A 

Revised for''sub-BOse designation and for design of Cr~hed Aggrego.»9ose Coorse• AP. 

APPROVED.J.Y~~R°«./4 __ _1961 ~-k':'? .... u ..... __ _ 
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~sting Pavement / Pcaposed Widening 

Sub-base(*) (Unif. Depth) 

Proposed Shoulder 

METHOD l 

Slstlng Pavement ~ / P,oposed Widening 7 

Sub-base(*) (Unif. De_e!h) 

METHOD 2 

., WIDENING ON INSIDE OF SUPERELEVATED CURVES. 

Sisting Pavement 

~xisting Poveme; 

Proposed Widening 

Sub-base l*) (Unif. Depth) 

METHOD 3 

Proposed Widening 

Sub-base (*l (Unif.De.e_th) 

METHOD 4 

Proposed Shoulder 

Proposed Shoulder/ ---· 
Pipe Fdn. U'droln. 

o, 
Suitable Outlet 

.. WIDENING ON TANGENTS • 

Proposed Shoulder 

i=Existing Pav;;;nt Proposed Widening 

~ Sub-base (*l 
1 Min. Slope 1/s" per ft. -;6;; .. ----- '-

METHOD 5 

Sisting Pavement Proposed Widening 

~ Sub- base (*l 

,..t Min, Slope 1/eMper ft. 

S \sting Povem;;; 

Pipe Fdn. U'droin. ~ 

METHOD 6 

METHOD 7 

Proposed Shoulder/ -------------., . 

Proposed Shoulder/ 

~ 

,WIDENING ON OUTSIDE OF SUPERELEVATED CURVES4 

(*) Specified as "Special Subgrodep in SPECIFICATIONS FORM 408 doted 1954 

Revised for Sub·bose Designation 

Approved_ffe~,c(.L ____ l96l ~-ENGINEER--

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
-DESIGN METHODS

SUB-BASE (*) 
IF REQUIRED WITH WIDENING OF PAVEMENTS 
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"'""' ~217 l£'< , .. , 

NOTE: 

@MINIMUM ADVISED NUMBER OF LUMINAIRES 

PENDING COMPLETION OF ENTIRE PROJECT. 
TOTAL LUMINAIRES ______ 26 

POLES---- --- - - --26 
LOAQ ___________ I2.s kvo. 

£ 2-SWIRES 

B 

2.-6 WlRES7 

L2•sw1RES A 

------ 1~=:;'" 
C: 

/ 

B 

/ 
/ 

I 
I 

/ 

/ 

/ 
/ 

,/II 

I 
I 

/ 
2~ WIRES--/,/ 

/ 
"b"·' 

I 
I / 

I 

," 
/ 

/ 
/ 

~2•ewlRES 
I 

I 
I , , 

I 
I 

I 

I 

I 
I 

I 

A CIRCUIT 

/ 

' ' ' ' ' 2•ew1RES_J 
' 

' ' ' ' ' ' ' ' 

••• i 

' ' 
\ 

2•e WIRES_______j 
' ' 

iB 

·2 

' ' ' ' 
TYPICAL INSTALLATION LEGEND a MAJOR EQUIPMENT ITEMS 

\.-2'\ WIRES e LUMlNAIRES: 
' ' ' \ 

TO ACCOMODATE A 400-WATT,2I,500- LUMEN MERCURY LAMP. 

TOTAL----II4 
f POLES 1 \"b" 

- .9 
',, ... /2.-8 WIRES 

' ' ' 

.................. 

' 
~2"6WIRES 

' ' 
-·-,----------,b· 

.,.,,..,..- \....2..-BWIRES 
I 

' ' ' ' . 

/ 

:-2 4WIRES 

' 

B CIRCUIT 

, 
2-SWIRES~/ 

/ , 
\* ALTERNATE B 

' \ 

METAL OR CONCRETE,WITH I2'-IS'BRACKET 8 30' LUMINAIRE HEIGHT. 

TOTAL-----114 
LAMP BALLASTS: 

IN LUMINAIRE,OR ON POLE-TOP. TOTAL-----114 

DIRECT-BURIAL CABLE.---------- -- - - ----- APPROX. 20,000' 
TOTAL LAMP LOAD: 

USING 480-VOLT CIRGUIT------------------~~-5 kvo. 

AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION 
ON MAIN LANES:--------------------0.8 FOOTCANOLE,Avg. 

ON RAMPS:------------------------0.8 FOOTCANDLE,AV9• 
O- JUNCTION BOX 

' '\ 

NOTE: ABOVE TOTALS APPLY TO THIS INSTALLATION, ONLY. 

' . 
';"-2 SWIRES 

\ 
\ 

l \ 2•4w1RES " b• __ _ 

~ .. - ---•------1--------------~4-2@_\ __________ L ____ ~------,--Z----------,--- --}, 
,nn'-· 11,n• 

------------ -----------.•. -7..~-~~~~~--·--~~:~:~~~:~~~a;~~-.---;~;;,,~;-:r· 
,/ ~ • l 

c- D ------z2.6WIRES --
1 

\........2•4WlRES 

-7.-;;;;,;;;· - .b. -----------------

NOTE: 
A. ALL WIRES ARE IN 2-CONDUCTOR CABLES ON THIS DRAWING. 

B. A 15'BRACKET IS ADVISED FOR POLES MARKED" b•. 

C. IF DIRECT-BURIAL CABLE IS USED.PROTECTING CONDUIT 
(2"MIN.)SHOULD BE USED AT CROSS-OVER POINTS BENEATH 
PAVEMENT,UNOER PAVED SHOULOERS,AND ON BRIDGE. 

0. IF 'A 240/480-VOLT CIRCUIT IS USED,THESE INDICATED WIRE 
SIZES SHOULD BE RE-CALCULATED. ALSO FOR I20/240-V CIRCUIT. 

E. + START WITH LIGHTING POLES ON THRU HIGHWAYS ISO FEET 
( -10') FROM SHOULDER NOSE OF EXIT RAMPS ANO 100 FEET 
('!'10

1
.)FROM SHOULDER NOSE OF ENTRANCE RAMPS.POLES 

SHALL BE LOCATED ON INSIDE OF RAMP CURVES. 

F. LE~~i~6'fEAE'f:EL~i~~l~~ciA~~5N S~~~t::H~~~~~~SAT 
WHICH WILL NORMALLY BE LOCATED AT THE THEORETICAL 
GORE, 

G. * CABLE B SHOWN OVER BRIDGE IS FOR LIGHTING EXISTING 
INTERCHANGE. IF CONDUIT CAN BE INSTALLED BEFORE PAVE
MENT IS BUILT,RUN CABLE UNDER ROADWAY IN CONDUIT IN
STEAD OF OVER BRIDGE. 

H. .O.-GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS 
WITHIN 75' FEET OF BRIDGE. 

I. SEE SHEETS FOR ALTERNATE CIRCUIT RUNS. 
J. LIGHTING POLES SHALL BE LOCATED AT LEAST 50 FEET 

FROM OVERHEAD SIGNS AND BRIDGES. 

, .•. w,,.<o.,11i•"---•~ 

;-2•4 WIRES , TERMINAL POLE 2 8WIRES----\ 
/ ,/ (LOCATE AS CLOSE TO l 

.I / SECONDARY ROAD AS \ 
/ POSSIBLE) 1 

/ 
// 

....... ,( 
.............. 

I 

c( 

, ' 
/ ' 

/ C CIRCUIT \ , ' 
/ ' / 

;~--2•00 WIRES ( IN CONDUIT IF NECESSARY) 
/ 

____ .L 2•4WIRES 

----------

POWER SUPPLY 8Y 
UTILITY COMPANY 

LAl .. L2"sw1REs 

i ~ 

EA - -1 - -7----' 2•a WIRES_/ 

SCALE, I'• 100' 

' \ 
! 

D CIRCUIT 

, , , , , 
', 

I 
I 

/ 
I , 

I 
I 

I 
I , 

/ , 
, 

I , 
~2-6WIRES 

/ 

' ' ' ' ' 

¢0 
r- 2

11
aw1RES 

' /'b' 
2'°8WIRES---\ 

"b' ~ \\ 11, 
A ' 

/·b" 
I 

I 
I 

I , 

/ 
1 4- 2•5 WIRES 

I 
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S0-20,SHEET I-FOUNDATIONS 
SD-20,SHEET 2-JUNCTION BOx'ES-LIGHT DUTY 
S0-20,Sf£ET 3-JUNCTION BOXES- HEAVY DUTY 
SD-20,SHEET 4- LIGHTING POLE DETAILS 
SD-20, SHEET5- LIGHTING 8 ELECTRICAL DETAILS 
ST- 146, 1478 14&-BRIDGE DETAILS 

REVISED LEGEND FOR ILLUMINATION 

APPROVED_ FEB.15,1966 __ 
LEVEL -------7 ,4 //°?/ _ . _ ,,Z .:.<L.' 

__ ..../L.i/12~
DEPUTY SECRETARY-ENGINEERING 

REVISED NOTES a REFERENCE DRAWINGS ~ 

APPROVED.J!::!"1.~.J.J.96.§__ _ -------·..J __ ----
- DEPUTY SECRETA Y-ENGINEERING 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

DESIGN METHODS-LIGHTING 
URBAN CLOVERLEAF INTERCHANGE 

APPROVED ___ U_"!_I;_ I 19.§_4_ ______ _ 

DM-10 OEPGTY-sEC RET RY - £NGIN 
W.CtD o, . _(!_ft,/:. 
,,.,,.,., __ C..H,.,':. 



,om ,u, ""'Hl 

NOTE: 

@ MINIMUM ADVISED NUMBER OF LUMINAIRES 

PENDING COMPLETION OF ENTIRE PROJECT. 

TOTAL LUMINAIRES _ 10 
POLES ___ IQ 
LOAD ____ 4.8kvo 

TYPICAL INSTALLATION 

" n 1' ------

\ 
I 
I 
I 
I 
I 

2•a WIRES~ 
I 
I 

L 
2 11 ewlRES b ---0-: --c::-- 2•ew1RES--l 

11 b11 
------- 2•6WIRES A,q . - --------- --- ___ L _____ ----------- , \_ I --

' 6 \ 

' 
150 

··---· X ·------------------
--...___2.8WJRES Bi 

------ • ,---~2 8 WIRES 

------
_________ L2•6 WIRES 

--------

------- ~ "b" 

LEGEND a MAJOR EQUIPMENT ITEMS 

e LUMINAlRES: 

TO ACCOMMODATE 400-WATT,21,!500-LUMEN MERCURY LAMP. 

I ~ 
METAL OR CONCRETE POLE WITH 12' BRACKET AND APPROX. 301 

LUMINAIRE HEIGHT. 

LAMP BALLASTS: 

TOTAL--·48 

TOTAL--48 

HOUSED IN LUMINAIRE,OR MOUNTED ON POLE-TOP. TOTAL--48 
DIRECT-BURIAL CABLE---- - --- - --------- --APPROX. 9300' 
TOTAL LAMP LOAD: 

BASED ON 480-VOLT SECOND\RY CIRCUIT--------- - 23.1 kvo 
AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION. 

ON MAIN LANES--0.8 FOOTCANDLE,Avg. 

ON RAMPS----0.8 FOOTCANDLE,Avg. 
D -JUNCTION BOX 
NOTE=ABOVE TOTALS APPLY TO THIS INSTALLATION, ONLY. 

- -1,.1-___ -

~---." b' ----±:::::::.--~----L 2•e w1RES -- ___ ..,. __________ ----,,-- - --- - - ----

zQ 

---,:b .. 2•e WIRES7------n;,,-_________ --

---------
l!J SA 2 #6 WIRES-{ 

- - Ate- COtiJou,r / . 

----------- ' / /\ 

----~~b,;-___ _ 

_.--·----<::8 WIRES ---

NOTE: 
A. ALL WIRES ARE IN 2-CONDUCTOR CABLES ON THIS DRAWING. 

B. A 15' BRACKET IS ADVISED FOR POLES MARKED"b". 

C. IF ll!.B.ru-~ CABLE IS USED, PROTECTING CONDUIT 
( 2" MIN,) SHOULD BE USED AT CROSS-OVER POINTS BE
NEATH PAVEMENT,UNDER PAVED SHOULDERS,AND ON 
BRIDGES, 

D, IF A 240/480-VOLT CIRCUIT IS USED,THESE INDICATED 
WIRE SIZES SHOULD BE RE-CALCULATED.ALSO FOR 120/240-VCIRCUJT. 

E. START WITH LIGHTING POLES ON MAIN HIGHWAYS 150FEET 
(±JO') FROM SHOULDER NOSE OF EXIT RAMPS AND IOOFEET 
(!10') FROM SHOULDER NOSE OF ENTRANCE RAMPS. POLES 
SHALL BE LOCATED ON INSIDE OF RAMP CURVES. 

F. AT EXIT RAMPS LIGHTING POLE SHALL BE LOCATED AT LEAST 
50 FEET BEYOND LOCATION OF OVERHEAD SIGNS WHICH WILL 
NORMALLY BE LOCATED AT THE THE THEORETICAL GORE, 

G. 6-GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS 
WITHIN 75 FEET OF BRIDGE, 

r. SEE SHEET 5 FOR ALTERNATE CIRCUIT RUNS. 

J. LIGHTING POLES SHALL BE LOCATED AT LEAST 50 FEET 
FROM OVERHEAD SIGNS AND BRIDGES. 

SCALE: I"= 100' 

· ·13 "- ~ 17(/-
2"4 WIRES---=-t1 ',, V Ii./ 

Jl ' / U I I 

TERMINAL POLE /i' -
UTILITY POWER B 1 SUPPLY. \ 

2 .. WIRES) 

1 

' z""e WIRES~ 

\ 
' I 
' ' I 

------

I 

\ 
\ 
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ST-146,147,S 145 BRIDGE DETAILS 
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FORM NO. 4237 

NOTE: 

@ MINIMUM ADVISED NUMBER OF LUMtNAlRES 

PENDING COMPLETION OF ENTIRE PROJECT. 

TOTAL LUMINAIRES - 10 
11 POLES ___ 10 

LOAQ ____ 4.8kva 

2, WIRES----'
1 

A , 

I 
I 

/ 
' I 

• b" 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

2'ew1RE~ 

_______ .s-2"'SWIRES 
------------ --~ __ _Ii~~=,~~ 

------.. , --------------~ 
Nb• \_ 2.,8 WIRES * ALTERNATE 

NOTE• 
A. ALL WIRES ARE IN 2-CONDUCTOR CABLES ON THIS DRAWING. 
B. A 151

BRACKET IS ADVISED FOR POLES MARKED 1b•. • 
C. IF DIRECT-BURIAL CABLE IS USED, PROTECTING CONDUIT { 2 MIN.) 

SHOULD BE USED AT CROSS-OVER POINTS BENEATH PAVEMENT,UNOER 
PAVED SHOULDERS AND ON BRIDGES. 

0. IFA240/480-VOLT CIRCUIT ISUSED,THESE INDICATED WIRE SIZES 
SHOULD BE RE·CALCULATED,ALSO FOR 120/240-VOLT CIRCUIT. 

E. START WITH LIGHTING POLES ON MAIN HIGHWAYS 150 FEET{:tlO') 
FROM SHOULDER NOSE OF EXIT RAMPS ANO A 100 FEET (°tlO') FROM 
SHOULDER NOSE OF ENTRANCE RAMPS, POLES SHALL BE LOCATED 
ON INSIDE OF RAMP CURVES. 

F. *CABLES SHOWN OVER BRIDGE ARE FOR LIGHTING EXISTING INTER-
OIANGE.IF CONDUITS CAN BE INSTALLED BEFORE PAVEMENT IS BUILT ,RUN 
CABLES UNDER ROADWAY IN CONDUIT INSTEAD OF OVER BRIDGE. 

G. AT EXIT RAMPS LIGHTING POLE SHALL BE LOCATED AT LEAST 50 
FEET BEYOND LOCATION OF OVERHEAD SIGNS WHICH WILL NORMALLY 
BE LOCATED AT THE THEORETICAL GORE. 

H. 6 -GLARE SHIELDS SHALL BE PROVIDED AT THESE LOCATIONS WITHIN 
75 FEET OF BRIDGE, 

I. SEE SHEETS FOR ALTERNATE CIRCUIT RUNS. 
J. LIGHTING POLES SHALL BE LOCATEDAT LEAST 50 FEET FROM OVERHEAD 

SIGNS AND BRIDGES. 

SCALE: t "=1001 

I 
I 
I 
I 
I 
I 

~2-SWIRES 

TYPICAL INSTALLATION 

' ' ' ' ' ' '<2•8 WIRES 

' ' ' ', 
TERMINAL POLE 

~ UTILITY POWER SUPPLY. 

fh--2-.wtRES 
_......--IN SAME CONDUIT 
---- .... ___ "bN _L 2•e WIRES ------- ______ :~: __________ _ 

B CIRCUIT MAY CROSS 
HERE IF CONDUIT IS PLACED 
BEFORE PAVEMENT. 

REFERENCE DRAWINGS 
SD-20,SHEET I- FOUNDATIONS 
S0-20,SHEET2-JUNCTION BOXES-LIGHT DUTY 

SD-20,SHEET 3-JUNCTION BOXES-HEAVY DUTY 
SD-20,SHEET4-LIGHTING POLE DETAILS 
SD-20,SHEET 5-LIGHTING 8 ELECTRICAL DETAILS 
ST-146, 147, 145-BRIDGE DETAILS 

/ 
/ 

/ 

,,,4-2"ew1RES 

,/ 

/ 

LEGEND 8 MAJOR EQUIPMENT ITEMS 

e LUMINAIRES: 

TO ACCOMMODATE A 400-WATT, 21 1500 LUMEN ~ LAMP. 
T0TAL---52 

' POLES: 
METAL OR CONCRETE, WITH 12'-15' BRACKET 8 30' LUMINAIRE HEIGHT. 

T0TAL---52 
LAMP BALLASTS: 

IN WMINAIRE• OR ON POLE-TOP. TOTAL-- -52 

DIRECT-BURIAL CABLE-----------------.._ ______ - - --APPROX. 10
1
0001 

TOTAL LAMP LOAD: 

USING 480-VOLT CIRCUIT - - - - - - - - - - - - - - 2S.O kva. 

AVERAGE HOR. FC. AT TIME OF LOWEST AV. LEVEL OF ILLUMINATION. 
ON MAIN LANES- - - - - - - - - -- -0.9 FOOTCANDLE:,Avg, 

ON RAMPS---- -- - - - - - -----o.e FOOTCANDLE,Avg, 

Cl- JUNCTION BOX 
NOTE 1 ABOVE TOTALS APPLY TO THIS INSTALLATION,ONLY. 

-~----""""'=--.~-;;;;;~·__c --------·b· 
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FORM NO. ,237 

n ( c;. .• - <i) 
50! 800: 150' 

1 aoo' 1 1 
k -------------'f ------------------------'r---------- ~ 

I ---- -- THROll6HLAN£ -- - --------------------- ,1_ ------ -------,-------. - ---------------------------
THROU61r' LANE -

' 
., ,-:,--. ~l " ----{ ·,.' SHOULDER 

SHOtll.0£R 
, ,.,, - -. J? 

,:, J ~JJ:1 

i2'tv'UAX. CURVE WHEN 
----:::--- Q -~ - ---.:.. ----==.:-:: -

t 

--
~ ~J 4'!00'MAX CURVE WHEN--------=-- - ----

r -- :----
~ 14:VJN.£,YJT - --"":::- _ 

THROU6H LANES ARE ON ' RAA,fp ---
TAN6ENT{SE£ NOT£S) 6! REt;l/lRED TO COMPOUND WITH - ----.._ !_ -........: 

2"00. Cl/RV£ ( SEE NOTES J .------ . . . -. # 
,y. ~·'7'9_ 

i 
M'JNI.M'UM LEN6TH OF , ._,,____ --- ---. 

/"OR MINIMf/MS OVER .350 '.S: DECELERATION LANE 350' 
CE AAS#/.) TAD,,-- - -

·c NOTES) 

EXIT TERMINAL TREATMENT· CASE I 
(¢_, 

I -· ! -· 
-- TlfROl/6/{ LAN£- I ,1_-- I -- I THROU6H LAN£ -

~-,~ - --SHOlllO<R ,. , ~I -- ic ~ 'N - SNOf/•0£R 

TH1s4'0FFSETTREATMENTTOB£APPLIEO - ___ - ----

ALSOIVH<NTHROU6HLAN£SAREONIIORIZONTALCURV£S ,; ~ ·-- 1¢'411N£xir -= 
ft: \. ..:::_ RA,11;:, 

---"" "--- • 'MA MINIM. \!.I · Z 4 a? X. Cl/RI/£ IF 
FOR MINIMUM. 'UM LENCiTH OF DECELERATION LA , RE(lt.llRED AT NOSE WHEN 

0 'S OVER 350' SEE AASHO TABLE. NE .$50 THROUGH LANES ARE ON 
S C SEE' NOTES) TANGENT {SEE NOTES) 

EXIT TERMINAL TREATMENT· CASE II 
~~ "~ i:: ~ 
~~ 
" ~ 

t 
~~ 

---- ---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - -- -- PROFILE ALONG OUTSIDE EOCJEOF TIIROUCiH LANES-~~----------

~ RAMP CASE·ll 

CASE-./' PROFILE ALONtS RA_MP_B_AffE 

PR_OFILE LEFT £06£-

TYPICAL PROFILE TREATMENT 

DECELERATION LANE 

VARIABLE WHITE CONCRETE TRAFFIC SEPARATOR {SINCilNCi TYPE) 
'.A ,_ 9 ,. 

850-

--- ---- ----- ----- ----- 1""£R 

.: ' ·~1--- ~ 

-· ~ 250"MIN. 15 
RATIO OF TAPER 50:/ b---- StRAl671T LINE ANO/OR CURVE , 

- A -~ I ACCEL£RATION LAN£ 500 SE l OR u · I ~ MINIMUM LENGTH OF £ AAS/10 TABLES { SEE NOT£S) ENTRANCE TERMINAL TREATMENT - CA F'"OR MINIMUMS OVER 500 SE. 

I . 400' 
SEE NOTE 

PROFILE LEFT E06E OF RAMP 

PROl'"ILE ALONG OUTSIDE EOG£ OF TIIROl/611 LAN£

PROFIL£ A_LO(o/6 RAMP BASE LINE-

TYPICAL PROFILE TREATMENT 

j 

DESIGN PROCEDURE 
FOR DESIRABLE DESIGN LENGTH OF SPEED -CHANGE LANES,SEE 

AASHO-GEOMETRIC HIGHWAY DESIGN-RURAL, TABLES '2II-JQ a '5ZU·II, 
PAGES 288 6 289 OR AASHO-ARTERIALHIGHWAVS-URBAN,TABLES 
D-9 8 D-IO,PAGES 169 a 170. 

THE LENGTH GIVEN IN THE TABLES INCLUDES THE EFFECTIVE 
TAPER. 

THE EFFECTIVE TAPER LENGTH FOR THESE TREATMENTS IS 
CONSIDERED TO BE INCLUDED IN THAT PORTION BETWEEN THE NOSE 
AT~ TO A POINT WHERE THE TAPER IS TWELVE (12) FEET WIDE AT 

~- THE LENGTH OF DECELERATION OR ACCELERATION LANE IS 
MEASURED TO THE FIRST SPEED CHANGE CURVE, WHEN REQUIRED, 
AT~. 

CASE·l 1 THROUGH ROADWAY TOTAL EXCEEDS 15,000.l'-,1:lT. 
CASE-II,THROUGH ROADWAY TOTAL UNDER 15J.OOOA.D,T. 
THE ALIGNMENT OF SPEED-CHANGE LANE::; DEVELOPED IN 

CONJUNCTION WITH CURVED PORTION OF HIGHWAY WILL BE DESIGNED! 
IN ACCORDANCE WITH AASHO-GEOMETRIC DESIGN POLICY PAGE 278, 
FIG.lZII·l4B8C,PAGE 488. 

THE BASE LINE OF ALL RAMPS SHALL BE APPLIED THROUGH THE 
SPEED CHANGE LANES AND SINGLE LANE RAMPS ON TH£ RIGHT 
EDGE OF PAVEMENT IN THE DIRECTION OF TRAFFIC ANO ON PI\RALLE, 
RAMPS IN THE CENTER OF THE p1v1s0R AS INDICATED BY THE 11 DESIGN 
PROCEDURE OF INTERCHANGES FIG.X-7,PAGE 605,GEOMETRIC 
DESIGN OF RURAL HIGHWAYS, AASHO. 

THE PROFILE GRADE WILL BE DEVELOPED ON THE BASE LINE 
AND IT WILL REFLECT THE ATTAINMENT OF SUPERELEVATION, ANO 
WILL REFLECT THE PROCEDURE AS SHOWN BY THE PENNSYLVANIA 
E>EPARTMENT OF HIGHWAYS STANDARD C- 97. A PROFILE OF THE 
OPPOSITE EDGE MAY ALSO BE DRAWN. THIS PROFILE WILL BE DEVEL· 
OPED IN ACCORDANCE WITH • PROFILE DESIGN PROCEDURE 

II 
DES· 

CRIBED ON PAGE 398,AASHO·GEOMETRIC DESIGN OF RURAL HIGH
WAYS, 

ON THE CONSTRUCTION DRAWINGS THE FINISHED ELEVATIONS 
FOR SPEED-CHANGE LANES AND BOTH EDGES OF RAMP PAVEMEN'r 
WILL BE SHOWN AT 25 FOOT INTERVAL EITHER BY PROFILE OR PLAN 
VIEW. 

LIMITS 0F R0A0WAY STRUCTURE 

\ 

~ LOCATION OF PAVEMENT STRUCTURE CHANGE. 

© ~~~~ME,~T·~-~D S~OULQ_~R s~,uc:ruRE SAMEA~_.TH~OUGH-ROAD· ! 

\ © PAVEt,/ENT sr~6cruRE SIMILAR TO CONNECTl~G ~,SHOULDER; 
STRUCTURE SIMILAR TO n:(ROUGH ROADWAY.: l_/

1 
' 

NOTE•-* PROVIDE FOR MIN, 600' VISIBILITY FROM A POINT DESIGNATED 
<i>ON RAMP TO A POINT BACK ON THROUGH LANE WHEN ESTABLISHING 
HORIZONTAL ANO VERTICAL ALIGNMENT. (VEHICLE HEIGHT OF 4.!5 • • 
HEIGHT OF EYE 3,75') 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS
SPEED CHANGE LANES 

DECELERATION AND ACCELERATION LANES l ACCELERATION LANE ~ APPROVEr.dp£.cL_-3f_oL_,962 

_<;;:'L~ ,An. D,) O . __ 

ASst CHIEF ENGINEER-,-

BIIEET/OF2 

DM-15 
FINAL BY .. 



FORM HO. 4237 

l 

l 
~ 

J 

l 
£:::::::::::: 

f 

l 

1000' 600' 

- - -~] -= ----=""---- __ -~.:"lt-:::::-.li==::::::::::.. --

- ----~"' ----=--:::: ---=====~~~ ' - - -..., - --- ---~----~ - --ii 
I -- -- = _I 

-----~ -- -

~ 

f 

I 

- -~==ill= = --- :~J=g -- --~~- ~-====---
- <1: =------: -, ~ ~ SAME AS ABOVE 

3T04LANES ~ 

DIVERGING LANES ~ l 
2,:w· 

'~ 
-~, .... l~R -ll ---~ ~ USE TREATMENT SIMILAR TO I 

ACCELERATION LANE (SEE SIIEEr-iJ 4 TO 2 LANES 

f 

//J(J()' 

--~----

=:=::;:~iaaa:iiaom;;;;;;;;~~~~~~[---.:.. - --- --:i /~~----_-- =l\-~~ -~ ~====- _-__ -_ --- --- . 
TMENT SIMILAR TO I --- --:tJ====- ===-~-==== §5-¥ _--:::::::..==.,---;;;;;c;:;;; =::::--= - I WE TR£~ 

- i • ACCELERATION LANUSEESHEET-1) 4 T03LANl:~· 

--------- ------ ---'>,,_ -- -- --

600'A/IN. 

850°MJN. -

SAME TR~ATM~NrASACCELERATION_bAN_E (SEE SHEET-I) 

ALTERNATE 4 TO 2 (MAJOR - MINOR} 

MERGING LANES 

1-

60tl_MIN-

SUCCESSIVE ENTRANCE TERMINAJ.,S* 

----~!--------- - ----

' 

BITUMINOUS SURFACE COf/RSE 

TREATMENT FOR TERMINATING 
RAISED DIVISOR BETWEEN RAMPS 

600°MJN. 

600MIN. 

1-----------

' 
I 

!I' 

J 

J 

~ 
300ifflN ~ SUCCESSIVE EXIT TERMINALS* ~1 

= 

t 

l 
c;:::::::::::-

} t E 
~ 

EXIT TERMINAL FOLLOWED BY ENTRANCE TERMINAL* 
~ 

/900' WI/EN VOL. I Pl.f/S VOL.2•/500 V.P.H. dJI/N. 700'WHEN VOL. I PLUS VOL.2•/000V.P.H.OlfLESSb 
900' WHEN VOL. I PLVS VOL. 2•/l'OO Y.P.H. 

YOL.2 ~'f----

ENTRANCE TERMINAL FOLLOWED BY EXIT TERMINAL* 

750",Y/N. 

,::::: 

= 
:::::.-

j 

NOTE:-
X:Pl?OV/0£ FOR MIN/MUN Bl/T NOT 

LESS THAN LENGTH REQUIRED FOR 
MANEUVER/NG OR SPEEO CHANGE. 

TERMINAL ARRAN6EMENTS SHOWN 
ARE APPLICABLE SYMMETRICALLY. 

} 

j COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS
SPEED CHANGE LANES 

TREATMENT FOR TERMINATING DIVISOR BETWEEN RAMPS 
MERGING AND DIVERGING LANES I SHEET 20n 

SUCCESSIVE PAMP TERMINALS 

TRACEO BY .. 

FINAL BY .. 
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tb:l~I .?Fl Tor 411. 1J10ler fable. 
Pedvcl 3 If. /or.311. aJQ/er 1-o.6/e. 

S/o/,Oni/'J9 along 1i-,stde edge of" fongen/ 
a,tprot7ch paPemen/. l~ 
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1n?proc/1Co/ lopronde a .Skmdord /bro/I poss1i!/e 
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l ~ 

F"or Lk/o//s no/ sho«m -See Sfondord O,vw,flg 
6F-Z. 
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T1111i? Sfrm:lvms. 

8'-o-
~ 

Rounded ' ::..,.. -

, • .,;:;e.·,~- '"' 

\~[: I 

ff: I 

Pm/i1/6 c~ o/' l¼~m~,.; 
., - II ~ 

Pro/;le Edoeo/'Sh,,111/do,-::r- ~ · .,.
4

• !."' ~ .., __ . • .. ~ - .. ~ - < ·/.;. '}~tf.'t.:;;,:~-
i _ _: _Ji - --_JL - - JL __ _J_ --~~/-::p=::=::;~ ;/;;;g~-;:;;,-;;- ___ , ~~ -- ~. ,-- .;:~-~,: .. ~ ~-.:.:_~-i .-;~,: ;;t:5f~.:r~~-~~\~.-.;~;.;, :· ~-:~;. ;::;_. 

SA o/' &,SI-/ 6roded Swale - -

,r I ftl,0

,4· _ --=:.-==_ __ ~ 
~sled Jle/1,o,:/ o/' tw1n1h_g flo,MS~ 

~ S=k where dro/nage grade Is loword~ "-.. 
the Sfruclvre. ' ~ 

" '-. PROFILE ~ 
JHa,;z,nfol 1·,10' 0 "-

Scole· l_Y~rl/col 1·, s' "'~ 

~ I 
' ,, 
' 

i{ 
i 
' 

PLAN YIEW 
q,;s~ /2,/~ 

= 
TERMINAL SECTION C DOUBLE l 

No Scok 
$la /1'18./6 

" --~=II: :i._ __ .u 
i:. .If rr*--:.,. 
[L __ JI ""-~ ~ 

i 
, .. 

/Gi_-

!L·Q-

SECTION B-B 
Scole ,;1:0" 

0O·-o" = 

SECTION C·C 
Scale 1:1-'iJN 

zz·-04 

;f i~-
Specio/Boffle W'ol/ {Closs B Ca,,,,c.) ,r I ,.fl· 

P'-:rr 

¾._fl I 
~~ ~-~ 

,;,~-~o~·====~~~~==f'1===:'.".'. .. ~d
1
::le 

'O Propo 
14· .,1 ~~rfl. 

•:N,-. ,_ - --- f/D~»~~i;~;r 

,r-ft-/ 9"""'1 ,,,.,.,,,,, .. s-.1,,·,."9. 

·--~I- Wol,rTi,61, -
Revlsell for Offset Bracket Delails and Ttrminal Section 01totl1, 

~~. 

M6ibckor,i;a,f 

E!,_,.,f, SECTION A-A 
• I iL.1.....-i-, Scokf"'•S·O i~,~.. '"-:;~J .. ._±J.,c:.J.;., Sh. 1,oo 

V 
PLAN VIEW 

TERMINAL SECTION (SINGLE) 
No Scale 

~ 0"'02.60( Slo./f,!,/.98 

rMD"lia,/ snoukler S/o/Jd" 

~*j r _l._ Ch,:mnel Resfro,i,f 
F---.c =a 
I n-o I I 
I II D I 
1=_JL,:,U_d 

7L-3f-
r*1 
U..._..J 

SECTIDND-D 
.Scale I •/-0 

APPROVE0.S-epi--'J4ht._,_1962 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

TYPICAL MEDIAL BARRIER 
ADJACENT TO STRUCTURES 

APPROVE~Cil _J_c_d ____ 1962 

~--~ &,J.nl,,,_ 
Asst cH1EFENolNEER[ 
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®10'0" 
I----- 12'-0" 12'-0" 12'-0n ffiEDIAH llllDTHS AS SPECIFIED OH DESIGH CRITERIA CHRR.T ------~-f------12'-0" 12'-0" STRB!~;~wHgrr-Ll:JU?. 

(Full DEPTHOFPA\lfffi~T) 

~

~1g,s;,o, 
BJLlZEO SIIOUtDffi 
DEPTH OF l'AVEITIEHT) 

I .. "· I,,,., 
TVPE Fot G REIHFORCEffiEITT 

STRRlt;NTSlf)DE hJ"l'£RFT. ,_ 

G'RRPEPOIHT 

I TYPE For Q RnHFORCEffiEHT SLOPE 6•1 mAx1mum,12:i mm1mum 

,,~, 
12'-0"ffi!H/ITTUm 

® CD 

GENERAL NOTES 

EXCA\'RTIOH AHO EffiBAHKffiENT SLOPES:-
6=1 - UHDER 4 1 ERRTH ~ CLRY 
4=1-4'TOIO' EARTH,$ CLAY 1LJ ~fff}! d 

EmBRHKmrnr ----X 
CD AtlfiF---) 

9'or 10• R.C.C.PRVEffiEHrJ JI QRADE POIHT ---.._.I 
------- - :..Li- zgg .................. --........ 

---c~~O:W~;'LORri~mi°tJOlin 

~~c:;~~~~~!:,ffi#.@~~~!~. ~ 
sDa-13AU(SEEHOTE)·~"d.lo--;-~ 

DOUIELtEr.J LOHGJTUOJHAL clOIHT 

SltJPF _¾-"PER Fl: /Effi13.RHKffiEIIT 

'~§" .. / ® 2: I - OVER. 10' EARTH ~ CLRV 
Y2: 1- OR V'AelABL£ ROCK ~ HflRO 

/.,<_ WO" CO,.,., ....... , .. 

@ 

'~SLOPE SlllllE RS SHOULDER. ,.:uB-B~E (m HOTE) 

G" PIPE FPH. U'PRRIH ,TYPE 13 
(Offill 1H ROCK fltLS 5'0R OV~R JH HEIGHT) NORMAL ROADWAY SECTION (RIGID PAVEMENT) 

9'0rl0"R.C.C.PAVEITTEMT ~ 
SLOPE-RATE OF SUPERELEVAT!ON--

tia:-------::;.;,~ t: 
B'O" Tmmnn~ 

·--I 
3lOPE ¾HRFT. -- -•:c.. ,e,, ,. _____ - ~-

i:;ac.m---:--· --'-'~ .,;_- --s-, 

* STAan.JZED SIIOULDER. 
(FULL OEPTH Of PR\l'EffiEHT) 

or = f- .... ~ .. ,,.rn.~ ~-
G" PIPE FDH.U'ORRJN, TYPE B 

MEDIAN SHOULDER - INSIDE SUPERELEVATED CURVES 

. 'C 

6" PIPE FDH. U'DRRIH, lVPE P., 
(ALL CUT SEctlOHS) 

9"or 10" R.C.C.PAVEffiEMT:;, -· -----~ 
so~wi~sn'"H°mE) 'Y - 6 11 PIPE FDH. U'DRAlH, TYPE B 

( All CUT SECT!OHS) 

-1&~0;;;7:..~~1;:;umstoPE-f-.= 
!!..P"'' RS SHOULDER I Yl PER FT. I I b"m1111mum 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

'----- 12"'0" 24'-0" ffiEDISl!i llJIDTHS RS SPECIFIED OH DESJGH CRITERIA CHAAT ---------!--------
010'-o" 

24'-o• T 12•-o·m<H1mum 

ts+Rl!io~uiol";:,. BITUffilHOUS SURFRCE COUP.SE IP-2 @ 

CRUSHED RGGREQRTE 13RSE COUP.SE-AP @ 
SUJPE H PEil FT. r- ~RlllGNT Slaff !/4 • PER n: GRROE POlHT 

.,~~'"1 
,.-;-SlUTlE UIIDTII RS DEPTH Of ~SE COUllSE SRmE' WIDTH AS DEPTll OF aASE COURSE;\ 

t I I SLOPE G=l mAXrmum, 12:J mm1mum I I j 
- SlOPF¾"PFerr. SltJp£¾"PERP1 

i--- ,,,. 
I i- .,,. 

!OULOEE. o/' OEPTH STAJ31l1Z:ED SHOULr:lEe 9"0EPTH STABlLIZ:ED g11r STAJ31l1Z:ED SHOULr:lEe 9"0EPTII 

STABlLllEO SllOULOfRS 

I~~ 
BIT\Jffi!NOUS SURFACE COURSE JD-2 @ 
CRUSHW AGQREGATE BASE COURSE· AP@ ( I ff_ RETAlM UP OH BflSE !f STABILIZED SHOUtDEP.S ARE USED 

,~ fTN/IIGhr SltJPF J.a,• PEen I SJ.1»£-/4" I@ EffiBRMKffiEiff 
uif SL --. &n: I- @ 

I -~.Ft:'•~ 2 

© 

® 

SHRLE EXCAIJRTIOH 

SWALE - ffilNlffiUffi Wlr.>TH AS SHOWH-WIOTH 
TO VflRY IH ORDER 10 PROVIDE S"TO 8" 
f.>IFFEREHCE IN ELEVATION BETWEEN sue-
BASE ounET RHD BOTTOm OF SWALE. 

DEPTH OF SURFACE RND r.»!SE (X)URSES 
TO BE DETE'RmlNE'O ON FORm4225 sus
/11J:5SJON,&:15EO Ol'i SOILS REPORT. 

(7\ OH THE \HSlr.>E Of HORIWHTR.L CURVES 
\!!} PROV'lDE FOR THE HOR.IZ.OHTAL ClERR-

AHCE TO INSURE ADEQUATE SIGHT 
DISTANCE FOR THE ADOPTED DESlGH 
SPEED. 

(SEE AASHO GEOffiETRIC DESIGH) 

~ FOR OESIGH WIDTH OF PRVEffiEHT FOR 
\::!.,/ RRffiPS SEE TRBLEEJ:-71 PAGE 273 

RRSHO GEOffiETRIC DESIGH-RURRL,OR 
TAlolE cl-8, PAQE 479 AAS HO GEOffiETRIC 
DESIGN-URBAN. PROVlPE FOR WIDTHS 
TO THE EVEN FOOT AND mnumum WIDTH 
OF 14 FEET. 

® WHERE WRRRAHTEO PROVIDE FOR VERTICAL 
CURS RLOHG INSIDE EDGE Of HORIZONTAL 

• CURVES OF LESS TllRH 150 FOOT RADIUS 
IH PLACE Of STRl:lll/ZED OR PA'IED 
SHOULr.lER_. RAffiPS OHLV. 

A\ PAVEO SHOULr.lE!il OH IHTEJ0..5!ATE ANO 
\!..) WHEffiE APPROVED BY THE CHIEF l:HGIIUcP-, 

@ Effi6AHKffiENT AREA SHOULD BE 
STR61LIZED WHEN STR61LIZED SHOULDERS 
ARE USED. 

GENERAL NOTES CONTINUED ON 
SHEET#5. 

~~!!3~SNOUI.N£ .:f~-.,----- ~..:..--...-------£: 
~ -- O l( ., .Sllei-BASE SRffiE SLOPE AS PRVEffiEHT ___ __, 

,,. 6" PIPE FO)t U'ORRlt-1 , TVPE B li!ETRltt LIP OH BflSE IF ~ 
4•roPSOIL 

.,. .W.tJl"E &M1£ RS ,S'HovW£l;! ----------.......; ':t 
-~S~P; ;.:-~ FT. ffilHlffiUffi 

CD 
--!.--.< 

fG•m1H1mum 
(Offill IN ROCK FlllS S' OR OVER JH HEIQHT) STAP.!ILl"l';EO 5110UIDERS ARE USED 

NORMAL ROADWAY SECTION ( FLEXIBLE PAVEMENT) 

(i) 10~0" 

TR.P.,Jl/ZEO SHOUlOERS 

2'-0"1 

S" PIPE FOH. U'DRAIH, TYPE P.> 
( Rll CUT SECTIONS) 

CD 
~

10" PRVfO OR. 9" 

RETAIH UP OH BASE lF STAP.l!LIZ:EO SHOUlO~RS AAE USED r 
~ SLOP£ ¾"ff.{>FT. 

-----.,;"°""" --~-':: --~:::::::;...-.... --,,qr(,;;;;~; t- su•-•RSesRmESLDP•" w,moo ::!J~~IPEFDH. ~OORIH, wee•...., I ,- --, 
•STRBllfZED SKOULO!R -~ StOPE J.a"Pl:RFT.~ 
( FUU. OEPTR OF SURFACE 
COURSE ANO BAS! COURSE) 

g,1 

MEDIAN SHOULDER - INSIDE SUPERELEVATED CURVES 

.~ 
G• PITTFDH. IJ'DRfllN,lVPE B 

( ALL CUT SECTIOHS) 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

Revised: Sub-Bose note; shoulders; include Median u.:rurn 
and Maintenance Cross Over; and Sheet 5 of 5. 

CONSTANT WIDTH MEDIAN WITH LEVEL ROADWAYS 
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'°""' •n> ..,, 1~1 

ALTERNATE 

12'-0" ~ 24'-0" 
JO'·O" 

10" PRVED OR. 
l'"'TROIU\~ SHOULDER, ' 

i:f.¥%M Jj¼ijj· 

SEE TREATmENT WHEN S. E. JS 
6RERTEJ2 THAN~" PEl2 ft 

TYPICAL SECTION ON SUPERELEVATED CURVES 

sLo" mED/AN 

4!..o" 
9'b!2 Id' i;?.c.c. PAVEmENT ~- , ---
. .SLOPE-RA~UPERELEVAr10N 1.sL?iPE ~/ PER FT . . 

iWfffJl/ll/11fllllA - 12.1 -·.El•; • • • • • • • • • • • • :::J" - --

;:: 6RSE {SEE NOTE;r SHOULDEl2 T!2EATmENT fl.5 ----._
6
J..._ 

1/'lDICATED LVHEN 5UPE.QELEVATION 
15 GRE"RTER THRN r PER. F't 

TYPICAL SECTIONS ON SUPERELEVATED CURVES-MEDIAN SHOULDERS 

PE.TAILS TO BE ALTERED AS REQUJREr.l roQ FLEXIBLE TYPE PAVEmEN.T 

® 
EffiBRHJ<mrnr 

. ·J-~oo;~~;.J-;HT SUB· BASE 41- vc 
,,.... G" P)Pf FDH.. U'DRRfM, TYPE B 

R.C.C.PRVT 
9" STRP.illlrIP SHOULDE!i!, 

12'-o" 

JO!..O" 

I 
9"STABILIZE0 SHOULDER 

- .SLOPEY.lPEJ2 FT. I SLOPE-RATE OF SUPERE.LEVATION 

~ V1Jllf1/ffUDIIUIJII/IIU/1JIJ/1Jl/llf/lffff~:i>r--- T'"-r ~ ..-.-3":? ... ,,.._,_ --7-
SV8-13ASE 

R.C.C.PAVEirlENT 
SHOULDER TREATITI£NT AS INDICATED WHEN 

5UPERELEVATION 15 GREATER THAN r PER FT. 

TYPICAL SECTIONS ON SUPERELEVATED CURVES-STABILIZED SHOULDERS 

G" PIPE FOH. U'ORRIH, TYPE !3 

DETAILS TO 6E ALTEREP AS REQUIRE!) roR rl.EXIBLE TYPE PAVEll1ENT. 

121.0" 
/OLO'' 

I IO"PAVEO SHOULDER 

SLOPE ¼"PER FT *-1, jSLOPE-R~PE~E'LEVATIO/lj 

~-- t:.: fN.~~~ ............................................. .( 
._,p~ ~~]!~•li,!;« \_ :::.i 

sus-BASE'7- - - Rc.CPAvEmENT 

TYPICAL SECTIONS ON SUPERELEVATED CURVES- PAVED SHOULDERS 

DETAILS TO !3E ALTERED AS REQUIRED FOR FLEXIBLE TYPE PAVEmENT. 

SELECTl\7E TREE REffiO\'IRL 
rum TRlffiffilNG 

ROUHDlHG RS PER STIIHDIIRD E·5 
SLOPE 2:f 

r 
• 10'-0·1 a'o"t i,'-o":t 12··0".,}10· li~;g·o, 

1
.-.0" STABIU0 SH'!V. 

qRRDE POINT R.c.C.PRV'r 1·6· Ito· 
TYPE F or G REUIFORCEffiENT 

6"1 fll)l'f~·mn: STNIIIC/.ff $ta,,; 4·PE1u·r. s,QPE*,·-°G~FT. 
. UJff_ . - -- ---- - --- . . 

, , , 

, , , , 

:.,·----7-;---=- -
9"6TABlllZED SHOULDER. SUB·l3ASE \ ~lPf FON.. U'DRAIH TYPE 13 

oowmEO LOHG!TUDJHALcJOlNT 

NOTE :- IHS!DE OF SUPEEELEIJRTED CURVES TO BE 
DAt/LICHTEO AS REQUlREO FOR. HECESSRRt/ SIQHT 
DISTRHCE. 

DETAILS ro GE ALTERED AS REQUlREO FOR 
FLEX1/3LE TYPE PAVEffiEHT. $EE $/EET /IP .,f 

~ 

TYPICAL ROADWAY SECTION - SPLIT LEVEL a SEPARATED ROADWAYS 
WHERE BENCH IS REQUIRED 

@ SEE MOTES OH SHEET H• 1 

CQ> 

** SLOPE SHOUL0£R~'PER FT. ALUA'r' FROrfl PRVEmEtff WHE"N 
SUPER ELEVATION 1,5 G/?E_flTER TH_~N 14.'~P~/:2 .. FJ.._AND _v.e__IQ Sfi' 
PER F'C_!NCLUS/VE .. NO SUB-BASE UNDER THE SHOU_LDER:_ 15 · 

-L'.R_"E-QU1t2f;/'.1 WHEN S~PERELEVRT/01'-/ IS GREATER THAN 58°'.PEl2 FT. 
SLbPE SHOULDER '4°PEQ FT. TOWARDS THE PAVEmENT ANP 
INCLUDE SUB-BASE mATER:IAL AS INDICATED. 

ROUMOlHG RS f'ER.STRHDRRP E-5 
SlOPES 2:t 

"' 

* m1H1mum SUIRtE WIDTH UlHEH BEHCHES ARE USEIJ. 
6 WHEH BEHCHES ARE l;Llffi!WATEO THE OlffiEHSJOHS 

OESlQHATED CA) RHD@ SHRll 8E DEPf!,IIJEHT UPOH 
RECOffiITTEHDffi'i'OH OF rnf SOIL SURVEY REPORT. 
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K>Ut,1211 l(Y UI 

f--------- 60' RHO QRERTER-COHTROLLED 13Y DIFFE]i!EHCE IH ~RAOES - SEE THE TAl3ULAT10HS Qt! THIS SHEET ---------1 

SELECTl'vE TREE Rl:ITIO\lAt AHi) TRlmmmG: 

t
*a0o·=c 12·-o· 12°-0" 

® 
EffiBllHKffiEWT 

CD 

12:0• 12'0" 12'0"~.]~~ S'·O"I ,O'·O"I ~-' c ®,o~a~ 
•~m t -1 . STRmUZED SHOlllDER. , 8,1.fiti. ~ ,. 

(Flllt DEPTH OFPAYEITIEHT) . . -
9"or IO"REJHFORCEO CEmEHTCOIICRETE PAVEmENT 

1:0• TYPE ForG RflHFORCEJ'llENT 
,, GRADE PDllff E,._,1 (L_,_o="-"''------ -·_·-_'£R .. ~H-1\\·:V'(D"}b.#.,~--.;! 

• ~ .. , , 6./ - ' • ROUHOJHGAS PER STRHORRIJ E·S 

_O~ SIIJ3·13RSE(SEEHOTESHE~J DOWELLED LOH~DIHALcJOJN~~t,.$"STA81LIZE0 SHOULDE 

G"PIPE FOllHDATlON
0

_UHDERDRAIH~ TYP£B -~ 
NORMAL ROADWAY SECTION 

,·-o· + I ""-'°""'"'"'"'°""'"~m"'""'"'v,mM _[!;§:] .,;; "\ A"l 
RADE POJHT 

$10PEh"P€.ifl, 
(D - 1 g_i~;~if, 9"STA~ILIZED SHOUlOE; "!ll'llff/: DOWELLED LOHGITUDIAAlclOlHT 

G"PJPE FOUHORTJOH UHOOIDRIIJH,TVPE 13-

*to'·O" UIHEH 2=1 SlOPE RJ,.10 GUR.RO fEJ,.ICE IS NEEDED 

°ROOHDIHQ R.S PEP.. 
~ STANDARD E-5 

~~~1:1G;lllA{"·1'5!:J&( . ~R~ 
SPLIT LEVEL ROADWAYS a VARIABLE WIDTH MEDIAN 

l)IF'FEfi!EHCf IH m1H1mum DISTRHCE 13ETUJEEH 
FINISHEO GAADES PAl7EffiEHT EDGE USING 2:1 SLOPE 

IO' 75' 
20' 100' 
30' 120' 
40' 14-0' 
50' !GO' 

100' 280' 

HOTE: THESE LiffilTS SHAll BE ADJUSTED RS REQUIRED 
WHBU OIFFERM SLOPES ARE U6ED. 

ffiEOIAN 

.. , 

W"Y 

' 

9"« [0~ RE!liFORCED Cl:ffiEHT CONCRETE PRVEillENT 
TYPI: F Ol'"G RElHFORCEffiENT ~ 

~OmF~\,~• 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

... 
FOUR LANES DIRECTIONAL 

l-1t-o·----+--12'o"=t-= 12'0" 
I . <lRJU)E POIHT 

- STHl1H;NT SlOP£ Yd" Pm fl. 

:;, ... _;;~1"!-~-;.;~,..;;~1 
THREE LANES DIRECTIONAL 

4'-0"~ 
PAVED 

SHOULDfR 
ITTEOIAH 

9"ar JO"REIHFORCEO CEmENTCOHCRETE PA\lEffiEHT 
TYPE Fod3 REIHFORCEITTEHT\ 

t;:,;,,-=t--;-1 
SUB·BASE~J*iCIJ_!!~ 

%1IS.. "11/f!f;"~-A\ ' _, 

r®,o··o· ~-1o·PA~EO·oR. 2 O" ,_ 
STABIUZED-8HOULOER t.lllE .. _ .. "!l'-.. 

LL DEPTH. - OFSHOlllDER?-~ 
_.,,;,i~ ......... 

_,,. !!PP£ !4~ l>§i ~ 

ROUllOIHG RS ~ STANDARD E·5 

G" PIPE FOUHDATIOH UHD£RORAIH, TYPE B 

ALTERNATE DESIGN WHERE CONDITIONS WARRANT 

8i0"SHOULOER (4' STR/3/LIZED) 

•• 
200' 

/2"81TUll11NOUS SURFACE TREATmENT. 

• zod 
8'-0~ SHOULDER (4' STABILIZED) 

MEDIAN U-TURN AND MAINTENANCE CROSSOVER 
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fOlM ,nr uv 3-6, 

f-<---------------------------WHEH 84' ffiEr.llRN OR.C,li!ERTER rs RDOPTEO ---------------------------< 

~ 

I 4·0" 

.,,. .-<__ SLOPE' TREATmEHT WHERE 
,/ HO SWALE rs USED 

,,,<Ik~ / 
/4___ SLOPE TRERTmmr WHERE 

SAffiE AS HORffiJIL SECT/OH 8~0"~ 8°0" ;l 
,i:~o"I SJPE ¾"PER FT 2 

! GRRDEPOIHT\I --- --~--:J- ---

t 8'·0"-+-- 8'..rQ" Z4'·0"--------~ST-A~~~i[):iJtm~ 

C 
8ton¾"PRRn:'\ 
- I \ l.1GRROE PO!II.T , -:51 ' I _ _ I ,fl.OPE ¾ ff PEIU,: r.;,---J 1 '....iiJC - - I = _ _,.. 

I I r Lcam,o,-

,,,,/ ~# 
/ 

,,;,~-/ 

,I/ff SWRLE IS USED 

--,---- -- - , I r-1 '---r 
i~~~i!;j•L~~.j 12'-o" ,,olJ™ I 

IHS1PE' AHD OIITS!Df UlHE I 
"""" ' ~·O" la'·O" I i I r ©-....UINENC'VRYEISTlJLEFT 1 1---------;~tQHEHC'Uli'PE/STOHl<;NT 

I . . ... ~l-----------i----"1 

i -------r-----7:1-t----

WHEH 60' ffiEDIAH IS ADOPTEO I 
r\__ 1 I 
: ,.,7 WHE" ROADWAY : I /GRRDE POINT 
I I ISlHEXCAVATlOH 1 _,,.~ ~- .- ! I : • --- I y;; !¢.;: ............... .,........ ~:.'ft~ ~ -~r~ 
I I 
I r 
I I 
I I 
I I 
I l 

I CENTER.OF 
L !INSIDE LANE' 

1-1 I 
WHERE ROADWAY 

IS 1N Effil3AHKffiEHT 

--~ I - I HIL1ru,..1,,r:;u,:1l'.,,,IJ:tr::;.@f----------

ALTERHRTE 13Rll)GE PIER. DESIGN WHERE WARRAHTED cam;oF-{ 
1HS1DE LANE" ' 

I /UHEN CURWIJ' llJHl(;NT=....@,----------1 

ROADWAY SECTION AT STRUCTURE 

®,o0o" 8'·0";r- 14'·0"ITTJHlffiUffi =t IO"PRVEDOR IO"r 12'-0"ffilH\ffiUffi J STABllltED Sl!OULOERS 

4'·0"+ 4'·D" GRRDEl'01ITT 

$lOPE3/4"PERFT. • --------- .StOPE ¾."n1ur. @ 

c9'STR~<ll:;;-;:Ul07R. ___ :.:_-;. .. O , - --- ~=-'-"-""'" 

_l_ 
DIRECTJOH 
OFTAAFFIC -r 

r 
GRRDEPOIHT 

10" PRVEO OR 10"----, " -
Rl31l1ZEO SHOULDERS f 

®,a,o" ]2'-0" 

---- -- 8La<>E-%; 
-'Ol:l:L~-------, 

s·m1H1mum 

<D 

SINGLE LANE RAMP 

10• PRVEO OR 9" 14'-0"ffilH!mum ---------fsmBILLZ:[DSHOULDERS ®ro'·O" 11··0" 
GRAPE PO!HT I SLOPr¾."PER n: 

- "*.'i.5~ - - '"!ffil 

_L 
DIRECTION 

OF TRAFFIC -r-
HOTE , PRYEffiEHT STRUCTURE SIITTILRR TO ITTRIH LINE 

FOR SHOULPER TREATmENT ON HIGH S!PE OF 
SUPERELEVATION REFER. TOSHEE'T 20F5. 

llf,, .. CD 

@ SEE NOTES OH SHEET H• 1 

"" 
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l'OIIN.4237 -~· 

I 
, .•. w,,.<o.,"'"'-·"· 

o,,,;--@ ,..,_,,,~ ,-,, 
<',;, 

9,p.,,, ® 
l-9;,-. 
' ~~,t' 

_o,,, @ 
. -'", 

® ® 0 
® ® 

R.c.c. PAVEmENT tx' 
VY 1/sGRADE POINT 

'STRAIGHT SLOPE),-8PEQFT. STRAIGHT SLDPE'J/aP£RFT. i .S _,,, 
SLOPE 1Y;PEI< FT. I ....... ........ ........ ........ ......... ..,. .... -- .-.- ............. .,. ~ - 'LOPE i-'4 PET? Fr: r: ~:PE ;:./3 OEINFORCEmENT ~5g~~LLE/J LONGITUD/--;;;c- ~TRBILIZE:D SHOULDE::,p ,-'"I;,-~,? 

!.Q'' O STABILIZED SHOULDER ~SUB-BASE (SEE NOTE) 

6"PIPE FON. U'ORAIN, TYPE A ORB 

NORMAL ROADWAY SECTION (RIGID PAVEMENT) 

® @ 0 
® ® 

BASE COU.QSE'® 61TUm1NO~ SURFACE" 
SAmE l.V!DTH AS DE'Prtt~ COURSE® /SArnE WIDTH AS DEPTH 
OF BASE COURSE ~ GRAQE POINT fr- OF BASE COUQ5E 

I" t 7 STl?AIGHT SLOPE){PERFT. STriRIGHT SLOPE/4.'PERFT. r 
PE:" F2- PER f · ~- .,. SLOPE -3/4 PEI.' FT. 

5LO - • - " :t-= -
"'---- _:.-~ - 6'UB-f3ASE(SEE NOT£) "'---------=-~-l '-T_:.1~ STABILIZED SHOULDER 5TIIB/LIZU) SHOULDER 

k:.~.J·~--6"PIPE FON. U'DQAIN, T'r'PE A OR 13 

O,p fti): 
• ~.(VJ::! 

-"'7",-e,;, 

NORMAL ROADWAY SECTION (FLEXIBLE PAVEMENT) 

® @ 0 

® ® 
R.C.C. PAVEmENT 

- 8-;r, 
§'__12 I*" oPEY/PERFl'. I SLOPE RATE-loF SUPERELEVATION SLOPE:-%/PERFT. I 

St. -- ..-.........- .-- .--.- T""T ..-......-.--r-.--r-r......-.. ~ . 
---~ ------ -t;----=--==--t::--- o,,, ® 

?f SHOLJI._OER TREATmENT AS INOIC.'lTEO 
WHEN SUPERELEVATION 15 GRE"ATE/2. 
THAN~" PER FT. 

TYPEFORGREINFORCErnENT SUBBflSE(SEENOTE) r- ·~ ---- - ~'9;--
STA/3!l.lZEP SHOULPER,9" OOWE"l.LED LON6ITUOINAL JO/NT . STA/3/l/2£0 SHOULDER l""e'R 
DEPTH. -· 

TYPICAL SECTION ON SUPERELEVATED CURVES 

DETAILS TO BE ALTERED AS REQUIRED FOR FLEXIBLE TYPE PAVEMENT 

® 
® 

© 

GENERAL NOTES (CONTINUED) 

SUB-BASE: DEPTH OF SUB-BASE IS DEPENDENT UPON 
RESULTS OF SOIL INVESTIGATION AND SHALL BE DETERMINED 
BY THE GREATEST OF THE FOLLOWING DEPTHS. 

MINIMUM DEPTH OF SUB-BASE TO BE 6 INCHES. 

STRUCTURAL DEPTHS SHALL BE AS DETERMINED BY PAVE~ 
MENT DESIGN CALCULATIONS SHOWN ON FORM 4225 AND 

IN THE SOIL REPORT. 

FROST PROTECTION SHALL BE FURNISHED BY PROVIDING 
THE FOLLOWING DEPTHS OF FROST RESISTANT MATERIAL 
( PAVEMENT, BASE AND SUB-BASE) IN THE PAVEMENT STRUCTURE: 

(Cl) RIGID PAVEMENT: ONE- HALF THE FROST PENETRATION 
DEPTH AS CALCULATED IN THE PAVEMENT DESIGN 
COMPUTATIONS. 

NO 

(SJ 

(i) 
lU/ 

G) 
(WJ 

(b) FLEXIBLE PAVEMENT: TOTAL FROST PENETRATION 
DEPTH AS CALCULATED IN THE PAVEMENT DESIGN 
COMPUTATIONS. 

HIGHWAYS 
CLASS 2 CLASS 3 CLASS 4 CLASS 5 

24'-o" 22!.o" 2O!...o" 10!...o" 

12'-o" 11!...o" 1O'-o" g!...o" 
1O'-o" 6!...O" s!...o" 6!...O" 

12'-o" 9!...()" a"--b" eLo" 

2: J 2: I 11/2'. I 1/2: I 

®@© TO BE DETERMINED ON FORM 4225 SUBMISSION, 
BASED ON SOILS REPORT. 

STABILIZED SHOULDERS TO BE FULL DEPTH OF SURFACE 
COURSE AND BASE COURSE OVER SUB-BASE. MAXJMUN 9"DEPTH 
WHEN NO SUB-BASE IS PROVIDED. 

INSIDE OF SUPERELEVATED CURVES TO BE DAY LIGHTED 
AS REQUIRED FOR NECESSARY SIGHT DISTANCE. 

REFER TO STANDARD C-97 FOR SUPERELEVATION 
CONTROLS MINIMUM SPIRAL LENGTH AND WIDENING. 

ROUNDING ON CUT SLOPES AS PER STANDARD DRAWING 
E-5. 

COMMONWEALTH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

ROADWAY SECTIONS 
CLASS 2,3,4 85 

n,c,~a,. 
,,....,, .. 
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METHODS 
FOR 

REDUCING OR ELIMINATING BORROW 
EXCAVATION 

( Pro.ided cost of additional Rl9ht of V!/oy is nominal ) 

t CD __Qif'n,f t"'~=----
1 - - - ~ 

- / 
5

1o_ee 

~-l?ijhl-of-i'kiyt.ine 

: Refa,rdless of depf/2 o/ e.x.caw,f;on 
consfr1.1ef s/tJ,oe. :3: I, 4: I 0/' //~fl-er 
rdhouf roundinf mlhin £?ifhl-o/
rray o.s lno'ic~le'd. I cul ..5/ope "--. .,~.,bl~ gl -I /\brm.,:, /y_,~,... 

,:_--

1 ~ l<Y-----j 

@ 0rifti°':'1!'!_2__ 
!------21j/2f-o{-""'Y Line. 
' Omil n:x;ndinf-

IYOl'~I cul .slope 'y 
Where deplh of ex.covafion b [ire(S)feef or le.ss 
comfrvd .slope Z': I ml/2wf roundinj. 

i @ ~f~I yourd 

~r-qf-~y Line 

,,..
/ 

I 
' 

'@ 

Normt:JI cul slope 

/ 
I . 

Normt:J/ 12ii,,1'I 
Yloulder 

Normal 12'/od' 
5hodder. 

5/ope re'f._uired by c/tl.5: 
of m~krt~I encounlered 

fVhere maferi1JI will sf1Jnd 
economically ()IJ norm~ sto,.oe 
wi'*n .5houliler ~.s lndict:Jled. 

r-RrJ7f·of-n'ay Line 

// ~l-erial hiJ.s ~ .slijN leno'ency lo 

I
: J/oufli "nd def!_lh of excDv"fion is in 
o:ce.,.s of f!ve(.5}feefobf~il1cdd1f10f]t!Jf 
malert~i 1n Ille /ollow!nf order;-

@ Con.sfrucl .shpe I} :1 ,villi roMdinf, usinf 
normal shoulder widfh. 

@ W!den normal .;houlder fwo(C) fee/or 
Tour{.4) feel u.Jing I#: I slope wifh roundi"ng. 

© Consfrucf .slope Z:I wifh roundinj,u.,in( 
normal .,hou/der plus two(?) or /od(d)feel. 

Z, r7({0 i ~~---c;J;n~;wnd -b 
_J *L.- i /Yo/ ,le, ~ liw>--:--;-I I ' 

rqe /low line of par~llel I I ~I 
2 

----

f 

ddche.s ski! he belotv IZ'7 - _, 
.,uo5r,!Jde elev,,/;on, 

* /8" Minimum - .:,r;q Maxi"{num 
dep~ncfinf_ on i:1mounl of 
material re9u1red 

Three (3) lo f!ve (5) fee I o'epenolnj 
on depfh o/fill, .,!ope o{, or,tine,/ 
yound an8 vt1lue of aO'flcehf pr~oerfy. 

t 
! 

' 

{ 

CD 

METHODS 
FOR 

DISPOSAL OF EXCESS 
EXCAVATION 

( Provided cost of additional Right ~! Woy is nominal) 

r . l-of-W,,y Line 

~f'ffh . ' ,rd,r, 
@ • -·,, ,;,,-,.,,,,-_,,,_,,.,,,,' J , . . , . c.c,x nu,,.,, . ,

3

; feel ~' ',r3 ' a,,;,"" two,?) or fr,':'_e 
iYor~r f 1 

:

1 I @ Y'Men sl>;'"J{'//J;
0
pe z: I "~';;;,~hi of/,// 

_ @ Con,frit ; Prou_nd .,;ope 
4 

feel or less 
On/~ 75:1 --_-_Jfeeforles.:; -------'--

.5:/f ---,! {,eel or less s:z - .. z 

® ~~=-1 [Q,fhl-of-11/'iy Lme 

----'., /e,r . 
),...,. '"'6/o 12e'4ord/es.s of depl/2 of e:n!JDnk.ment 

llvrnk.:i/ /!// _,Jape____? --- '-.. " ,-:r, J,t. j 1z,, coiJ.,frud :lope 3:1, 4:; or fl~fle,-___ -- ~ . _ I : mfhm R,f/21--ofWay iJ.5 ,nd1cafed. 

Or/f'nell jrou;:;;y ~ ~---

@ l---21hl·of-'11'y Lin< 

I tibrmal jlhrL I Use /ill .slope I/:/ or f!cJf/erand 
'-======i-~5~h:w'-'-lol~e~r_. -'c-~1-- 1 omit fueJrd fence con~frudion 
r- r.· 1 where co~f .g!' riqhl·l)/· W.&l:f J:.s 

........_ "4 ~..q., leXi lhan co.slofcon.sfr_uctinycnd 
. '- <'-· 0,,.... !71t5tn!t:J1(}in~ (uard /enc_e .. 

-- /\,-om,~, /1// .,!ope._/'-..___ /,&_,..~ (.i:o·r ex~I-H.Jn.s lo omdhni, 

------. ~· ;:- y;u.,rd Jene~ :J@e Circulaf 
--._;; "Lefler C·ZOS8-!) 

Orifnal fround - -

NOTE: Adjust Right-of-Woy to conform with current practices. 

'\'!( 

METHODS 
FOR 

PROTECTING VALUABLE TREES 

y'v( 
I I 

r.M1i?1inum ,?4" 
o--1,1na1 t 1-- nt,nimum,?4('1 . / 

-1 i f..- Or,ynal / 
~und I \ 

·· ---==:---.._ @:Yo! deeper f~n 
-........._, 3/4.'J ~ 

frou~--

M~ximu:LJ ~ "- ~ 
Nor~/ "- ",--'1'- ! cuf~lop ! _ i w~ m:/ I ,Yorme,I 

iler 3houk:kt" 

I=== / /Yorn,<,/ 
: . -:' cul slope . 
Z'-:J' 

@Reduce nortTeJI .Jhwlder by llvo(Z) lo @) la duce normal .shoulder _.Jy two(Z) 
, lhree(J)fee/ u.,!nf normal cuf .slope. lo lhr_ee (3) feel dependin( up,on 

@5reepen normal cvt .5/ope u.sinJ locahon and curvc,fure 6/ '/he 
normal mdlh of ..shoulder. roadway t:Jnd value of free5. 

@Combinalion o/(a).¢@:narrowed -If-Cf/her Tyµ: i4' 17"ee nbll, TyP,e "!V Tree 
.Jhoulder ~rid sleepened cul slope. W!JJI (~rm) ar- Cemenf Rubble kkJsonry. 

-Nofe-
5ee .5td. 50-I or .5D-Z for W.!JII def~il, and for 

Jree Profeclion ii7 emfx,nkmenh. 

Revised to delete {llled spoulder width ond slope~osement wording, o to lncreose tree 
cleorance. Added 'NOTE. 

Approved ,.~Jlf'm/Je/' I 1961 - _________ .g_q_· _______ _ 
_/JE'.Y.1 ______ 1,.__ CHIEF ENGINE_!a'.R 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-DESIGN METHODS-
REDuc1NG OR ELIMINATING BORROW EXCAV., 
DISPOSAL OF EXCESS EXCAV.AND PROTECTING 
VALUABLE TREES :-CIRCULAR LETTER C-2058-1 

~ 
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,.,... __ ._., 

1'± T ~t-=-~~-_;:t,,,,,r -., t;j: ~~mood L,oez__,v~ ;;- -Ground Line 7-I ____ -<-;:;, E --,,,.~ / / E 

_.vi 11 ~/-Overburden 

Slol)e 2 l0<Flotter Normal Slope 
'I , 

-,.,,~~c-1~,,J;:,,lf\ ... ' Depth 
-Rock- of Cut 

Rock Slope 

Shoulder 
r:~ c:.. 

Shoulder 

r~____L_ 

' T•8 feet where the depth of cut Is 
less !hon 15 feel, and above 
rock slopes where the depth of 
overburden ,s less than 8 feet 

:IIT•IO feet where the depth of cu! is 
15 feet or more, and above 
rock slopes "hernver possible. 

E distances ore indicated on the 
construction cross-sections 

All excavation invo-lved is Closs I. 
-ROCK CUTS- - NORMAL CUTS- tt Exce~t os indicoted on Contour Grodini;i 

ROUNDING OF CUT SL..doP'e:°~e Plans. J 

Limit of Slope Line if 
indicated on the con
slruction drowin,;is. 

EXCAVATION ADJACENT TO ROADWAY 
IN LIEU OF BORROW EXCAVATION 

Ground Line 
Excavot1on-~ 

-Rccdwcy--<'-- ~-

[ i/! - ''""~ - ,.see Oo, let " 
_'~"""'_ -m- ,1;£,~,,., ~•c_t:_•:__ [ ____ __ 

x • 12-inch maximum around 
entire endwoll footing 

1/ 

I, 1.- j, ~ --, .Z:ee "Rounding,. A,;. 
/1/' of Cut Slopes ,-,11F 

/ / :;;oodwcy 
7 

/ / b kment-
,d Line------,,_ ------------7 -Widened/ / Em on ~ / '"' -/ _,;::_ _____ _ E•covotion-/ / ~-,-__ 

-Roodwoy ~/ --~ L' --:11---c
-.,- -<v-----_ / , __ _ LSh°" ,do;,._ / - --~ _/ 

f - -t_:See "lnlet,_Oullet,. 
()_____ SPo,c,i,,o,,,h., ~•i-- ~.~ ~.1-- 1•~ 

EXCAVATIONS FOR ENDWALLS 

Shoulder --~ _ Curb ~Shoulder -j 
~-LP'..ome"'l ___ ,i-y- I - I 

~ ~mamJtl /½"3/""F'l"h t,-~~ 
'y Subbose L•J-J -p~~ . I 

- U-dro1n _..1.._'"..J 
'\.. 3'-o"Min. unless otherwise indicated on the drowi091t,f 

Cut Slope -= _ _ _ ....t:Povement G 
1 <?ii,,_-~-~ - --,_ ... ·. .,.S' Cuter.,,,,, 1222Z:.Lt:.~::~:: ,Z, )2 )?,),, ) 2,d '2< ,Z),;, 2~9/ 

Pipe Found. U-drain -<t.'.:-1 

EXCAVATION FOR SUBBASE 

,::Ground Line 

1----"---=i 
-INLET SOUTLET 

Shoulder -· 
c.=--=.=--£- -~ 

-Embankment -

Shoulder 
- - --C-::,7 - 1.-__ - ---¼----~ C "" 

-EITl-bonkment -

ezGrou nd L , 1ne 
-Rccdwcy E - _..A__.--</,,o~-

~covation- -
0

/Y 

C: = = :;;,,: __ ,,-::Shoe Idec // / ---J>....,-- __ / 

Shoulder -- ---,0,,,_ . 
-- - - ~• ~~Slop, 

-- PARALLEL lsee ElCOltO!ion ,-"'"J.:.;;~;;;;~;;:;+ m 
DITCHES -- for ''subbase" J@Slope 6 Min. 

I w 1-r Slope EB As indicated on the construction cro,s-sections. ~ 
Clossiflcotion is shown for ditch bottom widths (Wl of less than 8 feet. When 
Wis 8 feet or more all ucovotion is Closs I 

INLET, OUTLET and PARALLEL DITCHES 

Ground Line or Sub11rode Elevation 

~ ~':i:LS&P +. 
Depth 

" Required 
___j___ 

No new pipe or &lructure at same location 

EXISTING PIPE or STRUCTURE SLOPE WALL 
(FOR SPILLWAYS) 

Swale 

Ground Line 

'//
//½ 

vu/ (!'.L//X/1/////////(/////r 

Grading 

/ /_~;;;. / &'u'z>, -
----

Median Swale 

------
----- Em bonkment- ----- ---- ----- ~ 

Same Slope 

ROADWAY SECTION SHOWING CLASS I EXCAVATION I os Embankment 

70-1;,;-,--,7~~ r-;770,_,;7 /777~<", 
/,,///////////,-/,1//,/ />/ //;// //,/7;;---Embookmeol Slope 

~Embankment Are(}-~/ / / //// / (> / / >--, 
//,'/////•///////½< //, ::/J;_,_///,:,,;/>--

,0,1 SI /// / · ,-. /,,. / /, / / , // ' 

~'1I::::::Jrr1~~~~~~~~~~~~~~~0~P,'!_'(~M~o~,~.11____ / / ,· ~y Limits for excavation / /// ,, , /I --.--...__L / / / / / /, / /_., 
-,-.._,t--1/2,1 , , ///'(// / /' 

NOTES ------------ --- a +12' / / ., / / , / /,, 
Partial embankment at pipe . ---- -----1___ a ---------~ --TRENCH 
trenches and in the immediate vicinity -_ ~ ---------....... --------....... SECTION-
thereof may be _constructed with a max.. Slope of _10,1. ~ a +12" 

a+ 12 _ Max.. heiQht of partial embankment which will be payable Depth as ;~ -.~;;;i~;;:;;;--/J'[_:' ==it:::;:~ 
excavatioo when removed for pipe lrench n 'Coted by TRENCH 

'-. ,-: 
--Lo.o. 

MAXIMUM PAYABLE EXCAVATION FOR TRENCHES IN EMBANKMENT AREAS FOR PIPE CULVERTS, CORRUGATED 

_METAL PIPE-ARCH !:ULVERTS, METAL PLATE PIPE CULVERTS S METAL PLATE PIPE-ARCH CULVERTS 

Contiguous Gutter 
Use when shown on 

"w 

Variable 
Edra Depth 
Pipe U-dt0ln 

A, 
Directed 

·. N 

Std Pip•('"'' 
Payable 

Add itlonol Depth 
of 

Excavation 

EXTRA DEPTH 
PIPE UNDERDRAIN 

CLASS I EXCAV. ~ 

CLASS 2 EXCAV. ~ 
CLASS 4 EXCAV ~ 

COMMON BORROW EXCAV. ~ 

EITHER~,LASS I ~ 
COMMON BORROW EXCAV. ' '"c 

-CLASS A -

C • " 
-CLASS B

PIPE BEDDING 

-CLASS C-

0 
d 
X 
~ 

Finished Sub9rode 

'!I_ 

Q_D. • 

0 
d 

E~mb. o, s~;:;°'' ,i 
!'.! 
• ii 
X 
~ 

j_ 
C ' 

Trench Thru Rock 
or Hord Shale 

'• • ·~ -z•.,. 
;; N 

0 C 

• 0. i 
N• 
:::,£::! 

Imperfect Trench 

t. 0.-- Nominal inside diameter of pipe. 
O.D. - Outside dlameter·ot pipe barrel or sheU. 
H.D. (H11b Diameter)-Outside diameter of pipe at ·bell or bond. 

Pipe-Arch 

_JI 2.0 ft.+ H.D, for pipes or pipe arch1:1s not exceeding 48" I. D. or Span, resp. 
•w I 2.5 fl+ H.O. for pipes or pipe arches uceeding 48"LO. or Span, resp. 

a - 4 fl. minimum, where practicable. 
b - Varies in conformance with class of bedding applicable to pipe 

installation. 
c - When the material encountered is unstable, it shall be entirely 

removed under the pipe for the full width of the trench or as 
otherwise required for the particular condition. 

H - Heii:,iht of fill over top of pipe. 

PIPE CULVERTS S CORR. METAL PIPE -ARCH CULVERTS 

t: A tolerance of one foot on each side of the trench will be allowed in 

excess of the specified trench width. Alt excavation in excess of the 

specified trench widths and the additional backfill material required stiall 
be at the contractors expense. 

R&!rawn and Approved 2- 24- 69 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

CLASSIFICATION OF 
EARTHWORK 

APPROVED FEBRUARY 24 , 1969 SHEET IOF2 
J' / /. 
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------......_ 
--- ----/ / _,,,,,---........ "'-. 

/ / ' "' / 
/ ' ' 

/ ' ' \ 

BRIDGES 
AND SLAB CULVERTS 

--1~ Max. 
1·-0· I 1-
Max. 

~ I 1'-0~ 
Mall. 

1·-0· I I .• ! I 1'-0" ~ 1-- -1 I 1·-0· 1'-0" I ~. 
Mox. Ma:it. Mox. Mox. Moit 

-I I ,·-o· 
Mox. 

Hrl I--
Max. 

BRIDGES,ARCH CULVERTS and SLAB CULVERTS over STREAM CHANNELS 

BRIDGES- Spans 20 Feet or more along ct Roadway. 

CULVERTS-Any Structure not classified as a Bridge. 

* When right angle spon is less than a' all excovotion is Closs 3. 

/, //' Propond Railroad or Highway::::::, Roadway 
C _____ __l_,¼,gfOding 

. •v,-v·-- ... .., .. --, ) Proposed Railroad or Highway::::::\ 

Gr01i1nd 

No propoud grading on 
underposeing railroad, 
or lower roadway 

Finished elevation of 
proposed lower roadway 
or railroad roadbed. -I ~ Moll. 

l'c<>".j 
Mox. I--

GRADE SEPARATION 

PJJJ/.,-J/,UJAJJ.,-.,-, I C I_ 

------,-1 

--1 1-(;g 
Moll. 

STRUCTURES 

Proposed Highway or Railroad 

Ground Line -----..._ 

Finished elevation of 
proposed lower roadwoy 
or railroad roadbed. -I 

I 

u-o· 
!Mai. 

-----------------------

11 --

"LLL___ hen specified •---..._7 BermYI 

f ~ ~--..._ "-.. Prapoud Finished 

- ,7 
I I 
I I 

Ground I '------....___ '-._ S~ope I 
Line 7 I '-,.', , 

------ ! 

/·+.{ 

' 

~~ 
' Mox. ~~ Mox. 

"--~"' r i 
------~---w_ ---! 

---r--:,d,cpo,.,,g RoilcooO 

r-- or Rood 

! ! 1·-0· 
...., r°"Mo~ 

FILL SECTION CUT SECTION 

1'-0"Mo, I 1,-
~ I I'-0"Mox. 

MULTI-SP~N !!RIDGES with STUB ABUTMENTS 9nd WINGS 

CLASS 1 EXCAV. ~ CLASS 3 EXCAV. --K<;:¢:':§J CLASS 4 EXCAV, ~ 

,·-0·_1 
Moi:l I-

,----- Existing or Proposed Roadway 

C
_/ _ or Railroad Roadbed··- ..i_, _____ , 
--=i v7:>,_--,-1 __ I ~--

/ J -CutS1ope,Embonkment /'~~-----......._ -, i/ Slope and/or Ground Line____L__.,. _ --~-i 

"f , Proposed finished elevation - == d 
I Qf IQWQr fQQdWQ)' Ond it& -r 

appurtenonces,raitrood rGCld- c-\ 
bed or stream channel 

7 
--See (xl I 

-,~.-=--=-..::] ---1.... 

(x )·Where no ellcovotion is to be performed on the lower roadway, 
railroad roadbed, stream channel or adjacent area in front of 
the retaining wall or cribbing,.£!!. &Jtcovotion it Class 3. 

RETAINING WALLS and CRIBBIN<l 

Limits of 
Footing 

Excavot ion, 

I 
/... I 

, 'i 
'r 

I I • 

I I I ,..!\ 
I \/ 

I) , 
-Foce of Footing~ \ 

-- '--- Face of Wing ~ \ \ \ 

1\ \ \ \ 
~--- l*I ----

1 
\ ' \ \ - \ \ \) 

0 > _I! 
] ] 
...J ; 

0 , 
ii 

'1 
90°1 \ /--r 

NOTE· 
Wo!ls forminQ o por1 of bridge structures will 

be con!oider11d WING WALLS unless designated 
as RETAINING WALLS on the design drowint;is. 

\i!-) -When the theoretical bottom Y1idth of the channel 
Is less than 8 rt.,..2!!_ excavation is Class 3. 

a 
C 

~ 0 

~ ~ 
~ > 
0 0 
0 0 " . 
- w 
0 -• ~ C 
·- C E o 
:J t3 

--c= 

ft. Pipe and-\ 
Channel 

\ 
\ 

i .. o The bed o~ trench shall be forg,ed 
os shown for Pipe Culver rs. etc. , Sheet I. 

o< ~ \ A .. e ... fl't.(c; 

\ 
\ 

EXCAVATION WILL BE MEAS
LREO AND PAID FOR AS CLASS 1, 
except 01 noted in Section B 

\ 
\ 

\ ., .. \. \ 
\ ·, \ Limit of Pipe 

Excavation 

~
\ . \ \ 

\ --- ----- ' -, -- - \ ' ---, \ ' \ ~--,-- ---..... 

\ \ \ Foo, of ", 
\ \ \ 'E,dwoll , •· \ . --- ---- ' \ <"'\e•'' A--- ' ' ,',, " 1

,11

9 

I-' _ ---,, ',, ', \ 

I ~- -~'\- ', ') 
I -- '-........ ',; \ I I Fmof ''- '- / \ I \ Foot1,, ~ ----._ --._ '-

\ Face ofW,ag \ -----._ 
\ ' ./.\ \ 

\ .,,,,<'a,6 \ 

"<:,. 

\ 
\ 
\ 

\ 

Limits 
of 

Footin; 
E11.cavati0n 

-~ndLine 

~~f 
.e = z 

ii~,; 
°'"'" ~ 
~. ('I 

". ~ 
\ 

\ 
\ 

\ •' 
c~((' • ,. g 

: • l::: 
.. :ii .. 

~il 
11.J g -g 

,·-o" I 
Mox.. 

I L, 
/Woll [ 

1-- --1 

I~ 
1 

of Channel 
l'-0" 
Max. 

SECTION A-A 

-~ ,.~ \ 
\ 

\ 

~o \ 

METAL PLATE PIPE and METAL PLATE 
PIPE-ARCH CUl...'{ERTS ¥11th ENDWAU. 

BETWEEN ANGLED WING WALLS OF BRIDGES, 
ARCH a BOX CULVERTS or £!MILAR STRUCTURES I 

- Em bonkment -

~-:.Q:_'.'. !*l When less than 8 ft. l!::.9·! 
,Ma11.. all ex.c-ovotion ia Cl. 3. ;Ma;.-1 

R. C. BOX CULVERTS 

Ground Line 

L'._i;>:._ {elf) When less_ !hon 8 ft. ~ 
Mo~ i!.!!_ ucovotIon Is C! 3. Mal. 

RC. TIED ARCH CULVERTS 

• 

eJ.Ee not cut on sloe!_ 1-- -----~ --
Limit o1 Structure excavation 

SECTION B 

-~~ 4 ., 
• - . a.~ 

(*)-Cloas 2 Ex.cavotion when channel bottom is less than 8 ft. 
("t} Clos,, 4 Ellcovotion from 4 fl. above top of Pipl or Pipe-Arch, 

when 1pon or diameter la !tu than 8 ft. 

COMMONWEAL TH OF 
DEPARTMENT OF 

PENNSYLVANIA 
HIGHWAYS 

CLASSIFICATION OF 
EARTHWORK 

SHEET 2 OF 2 

Febrvor Y. 24. 19~9 E-5 



'°"" "" UV,_., 
finished grod 

bridge 
seat 

/-bockwall or end 
diophro9m not shown Subgrade 

~~:ff; 
v~Yyil ;;jf/, 

;;::;;,fz Jf::}: 
;::;::;;::Jf fff;:: " ;::;;:::f ;::;::ffjf;; 

I !7 "'''}-tr::I~fff§fffffef§~ ' ' //;,;,:;;;::,;:;:/ ;;;:::: //,:; //////~1/ 

ABUTMENT 

finished grade 

~~da~e ~ 

I 
,, 0 " I I 

ABUTMENT 

TYPICAL 

Sub9rode 

\ .. 

Lori9inal ground line 

TYPICAL 

top of 

/finished 

I 

s!ope 

}1/, 
,/?// 
//~/ 

Y/ '2 /// 
~ ////,//;, 

• "ffi~t}J: ••: ·,~~'~;:;; 
ci'f';;;:://///J 

I , , "~:,15;; ;;;;;;;/;::/;;;;///,/ 
r·1 ///////. /, 1/, 
/ / 17 /::;1/-:'J:J~j/-;:/;,,; ,///////, 

FLARED WING 

\parallel 

CROSS SECTIONS - ABUTMENTS 

finished slope 

original ground 

,0 
FLARED WING 

~_Qq~ _ ___Q_i__ . i 
pavement - -~ 

,-.finished shoulder 
I or woterfab e 
' top of pavement-- / 

----· / 

pocollel···-\ • • •t,:. . 'j 
Subgrade----<_,, /'>,~,..:<:-. -'_:,. ~,~V-:'--':--~<~ 

///>\:,... ,·~;;,,;;··:---: 
>Jj/1L_:;'\;:-.'.'->. >--.-----.: --------;;,·~-.. / ·-' .:--;. ;;;;;;;, 
'// - I 'I ,/')J ' ';;' ':---.:> 
///, 2 ,'/J :-.,. :,..;;;~, '////// ;/,/ -)1. ..• __ ,"' "' 

ON 

top 

FILL 

/ //;::;;;;;;;; /~ :;~;;; 
///;;//;;//,. . x, .. ,'~· 
//;;////;i;/1-'i"'>:;;;'\ // 1//-· ///',¾ ',,'---.'-.:,-. 
,;,//'//;;'////·.:t=· ···--J 1/ //;/////////• ' ///.;;///-'// , r-~ r, 
////,//,'/,/•'· ., ,, . lJ \,,\-

.Jd.._ WIN~_ 

edge of I 
pavement -------, --- finished shoulder / or watertable 
of povement---,7 

----Sub91ade 

parallel -<.._ i/ 

' ~~;7-..__ ' ,,///>~V----'...-, :-////,\i-;;>;:<~'""- <:.' 
--,,_,,,/ ::,~,-----

. /----- ""'-:,; ,-~ ':S ',;, ~,;;;; 
""'__/ -~ u ,;,://:,)'~'>:,·~ /§'.iJ; {tfr U'i'. ;;;' . -,', '-, .•.. ;:., ,,,,: 

K,\;-..:<:; ,, . ;;;;;;' I' '0 ·-, '-,' 
t::-" '"'' f..-~ ,:----.:_:::-.: 
~~-" ,. 
",---,,---_J 

-~9.'.'. 
U WING 

CROSS SECTIONS - ABUTMENTS IN CUT 

!\
Pay limits of structure backf1II ~Face of Closs .6 excavdt1on 

~ \ 
1
~ ~•• of foolmo 

yz:q ·, 1 1 1 1 l/~\.\ )_::\ 

Subgrade~ / Subgrade 7 

I ; / 

";';,,"?'~'7;~7/ 7 ;c~-/,':'f;*~-~'/'1/-;/;7·'
7
/ 7/"-;-/';-- . -----:-<~,~;:_.-;-;77rL"7'"77i--:,..,..,-----

\ 
PLAN - ABUTMENT WITH FLARED WINGS 

Pay limits of structure backfill 

Face of Class 3 excavation or edge of footing 

PLAN - ABUTMENT WITH U WINGS 
Des. S.R.S. 
Trc'd. ,J.R.H. 
Chk'd. S.RS. I Prepared by Division of Bridge Engineering 

BACKFILL 8, 

~· 

<~-;'///////41/,;;- /;

1
/V//,.- original ·///////////{'/////-//////, 

////, , / //// ,//<-< ,-/ '· '///////,:~-/- //V/////////,-,//, •/~;f/2:¥///~~~ !,/// ground line:..,.,..,, '.-/.////////<::·'.{/////.,//././/.<// 
// ,:_L ..--:V /, ,' _, I ///////~/ , //////, / 

,/ ~---- I .//.// / ~ /////ft_-,--- . ,,~/.////_/,: 
'/_/ rn·------1//// / ~//////,;.·-- ..;.,~/,'//// 

- /// / __ ,, . .,_ ·,/:-- '/(-..'-' I '<"'///-, ,v>~'.'."-; / ·} · '// ' '2~0"- ,\,., -~///. 

: ,>// &i. / --- 1•-v . "0:;ff:...-~ 
l ~ ~ .• - ~--

R. C, BOX CULVERT 

Subgrodo ~ 

//,' ~ // 
////////////,' ' ( / / / / // .-· ,' / . , / 

/;,:;::,/'j''/_///;;//////////,-' 
////////////,////'/,'//////// 
'////// . //////// // ;;;::;;:/. ~'<{{;;;-;:::;;;; 

original 
ground line_77 /J :w~-//// ' '---._''-(//////, 

. ', l?~Q" '///// ~ . ,;.,·'/'.--,;/ 
t//// . ' 
y//// 

I~ '.~~~~ 
" ---4-W~-Q. ~ 

R. C. ARCH CULVERT 

Subgrade:--,-7 

7~ / )~//// ~:,:;,//~-
. '// ,//, -_ .. _:'.1//_..-;///,/ / _//,->/,-'./, 

_. /'-,f,.,-/,,/,,/, 
?_, // ,_ ',. /_. /// ','//// /'//// /, 
/-:,;,-;_;;;,//~ ~.'...<?///////(,~ 

t:;:/;;.,/<~ . "':::: ~;:::,:;~ 
~0 l2co•:_; ~~;;>>: _ __,,,,.,ff 
,, ,\ : • , ,/l'¾W= i..'-.'-- i ;;; 

• j-c:::_ 

]J.J~_Q_d 

R, C. TIED ARCH CULVERT METAL It ARCH CULVERT 

EMBANKMENT CONSTRUCTION AT STRUCTURES 

NOTES 

• Backfill arid ernbankmen1 ~hall be piaced in accord01x:e with fhis Stondard Drcn,ring 1,;~11$1,,~ ,.11i\,;,,·--'mM: 

ahown on the structurt. drow!ngs . 

a No payment will be made for material rtmov<!!d or fOf' 11ructure backfill ph1ced b~yond tht 
specified llmlto of Clau I, 2, 3 or 4 .9Rovotlon 

u Structure backfill sholl consist of rnoteriol meetir,g the requirements ~f Sect1011 350. 2 
of Form 408. Rock which con be placed o,,d compocteO in layers of :2 inches or l~l.s, 
may be used. However, reek shall not be permitted for structure bockfirl at metai 
plate arches. 

"' Structure bac!di!I will be meonured onci paid for ru. Sel-tcted Sorrow E,;,;co11ation (Str•.u:hlre Raddi!I) 

• 3cckfl!t limits crt retaining 1'1011~ end wingll'OII:; for ttilveth 11hall be n£1.Tt~d tt1e saMe 
as flared obutm111n1 wir.~wall1 . 

ii, Backfill conatruction ot R. C. Box Culverts ~·ffh the top slab cit roodw<iy gr<tdll i.<htiU bo2 ,~eated 
the same Oll obutmente . 

e Backfill constrnc1ion at cul'lerts where the fop of the culvert i5, near 1ubgrade ~hall be 
considered as a special case ond shall be treated 01, ,;hewn oo the structur>e draw1ng::s 
or as di rec 1ed by the Engineer 

~ Structure backfill and adjoining embankmen'i shall be p!oced simi.1Jtoneoos!y unlieu ::ilherwise 
permitted by the Engineer 

e Stniclurn bncKfl!I quantfties are !lhown M the ;,tructure drawinQ!I 

fl Materlal r8nrnved beyond ihe specifiud llmifs of Clas-.s ! , 2, 3 or 4 excavation 
shall be replocE1d w:ih S!a<cture Backfill 

LEGEND 

~~Structure Bor.:kfill 
1.:.,----'-- ~ 

•·7 7r-, 
' // ,:,-1\:" r / // c.'.J~'Tlbankmoot Material 

Revist.::I notes to re.~uiro backfill material to conform wi!h Se:ctlcn 350.2 
Forrr, 406 

Appro'<l'ed December 19, 196L ~>lf!Jve& 
Chief Enqioe-111· 

Revised to delete note prohibiting th::::~_!'2oted _ 
blast-furnace slog. ~ 

4
;:~;:;, 

Approved August 31 1969 Chl_ef _ E.!!gjneer 

COMMONWEALTH OF 
DEPARTMENT 

PENNSYLVANIA 
OF HIGHWAYS 

BACKFILL AT STRUCTURES 

APPROVED ________ hfef",jY_,!,., -~J;.8_ 

~&£11(1"/e&Ur ___ , 
IE ENGINEER E-6 



A 

1Expansion Jolnt Filler J's: 
6"~ 

\ t 1/4" + Slip Dowel Bors 
s--, 12" C-C7 ""',} ,. 

_j_r-- ~-'"2. /<" -£!' 

; ~ 
,o, 

0' 

" 
" ~u: :: ;1: 

~-~ a..JS '.'--'~ 

~ ·g.. 18"-'---'-t:t,::;- '~ '_i 't ¥ 'J' I ,~P½:Li ~-tnJ;-1_ t-: ~_: . .,,. __ =-.:-1i--
i 

'1' '1' 
., ~~~ 

Dowe!led Longitudinal Construction Joint - s 

Edge of 
Pavement 

S • 4.2'-~ It. 
II 

- -! 
s 

Edge of 
Pavement 

J/ 
" 

' 
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PLAN OF 8, 9, OR 10 INCH UNIFORM DEPTH PAVEMENT 

3/4'Rod.~Pavement Reinforcement as indicated on the Conslrucl1on Drawings 
:f(~1/iJCleor~ t1/4" f S~p - Dowel Bars ,- ----1l4"Rod. 3/4" Rod, 

-----~ --------- -----------~ 
•;• • • • I • • • • - - • • • ~ 

t 
s''... 

- ,c 

Deformed Steel Plate (14 Gauge) 
11/4" + Slip·D~wel Bors 12"c-c -t: I ! ".'."" ·,: i JL 6' Bl 

~ s-.1 

9" . 11a": . : 5
2 · (.' - I A 
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Dowelled Long1tudinol Construction Joint 
~ 

( 
Edge o~ 

Pavement. 
;, 

- Edge of 
Pavement 

~1-
!,I 

·1 -, S• '\~'~ft : S ),,, 

,_ ~L. 
PLAN OF 8. 9, OR 10 INCH UNIFORM DE.PTH PAVEMENT 

,-Pavement Reinforcement as indicated on the Construction Drawings 
<" + 1 /") ti " s1· 0 I 8 I/ " . ..,, c, 3/q"Rod. .., (-/2 Clear)' /4 + 1p- owe ors , 4 Rad 3'<-t Rod 

l~~• ,/ • • ;-T~ • • • ,.1~ .---. •jf~pm7 

I ~ Cowelled Longitudinal ~,ons.truction Jolnt-----6"1 ~ " "' 
----i6 -----Bors spaced 12 c - c . -- ---'"-""--'· Bors spaced 12 c-c-

1
6 ~-

I I Dowelled Long11ud111ol Canstruchon Joint (e":6,,' l 
-~6"f- --- - ---- Bors spaced 12" c -c - --- Bors spaced t2'' c -c -6" -

SECTION A-A 

l11 MinCleoronce ,. . 1"'4' T: "--t/4"Rad ~-~ 
Fbcket _ ::;'\. f--....L'.:i-2 Mm, 2,~ Mo:c.. 3M' -- fapcin_sion Joint Filler &-A 

7 ~-3/4" or I" Depending on Coorse Aggregate 

, ,proved 1 i : Shp Dowel B<lr 11/4' f x 18" long f 
Merol Tobe -~.&2"d'd::Z - ) 

" :i, One t-alf of bor rendered boodless -/-4'. 
!':- i;_ wilh graphite lubricant ':'' 
~ ,·~: 4_.f4; ~ 

One half of bar rigidly encased 1n-- - -,i--~-A, povemenl ,,._,.4 4 
J.1.L), - -a_ 4,_•/1, 

SECTION 8- B 

Expansion joint Filler shall have o minimum thickness of I inch if slog is used 
as o coarse cg;iregote and 3/4of on inch if stone or grave1 is used. It shall be cul lo 
conform to the cross section of the pavement, e11.cept that_ the wid1h shall be3/4of on 
in.ch less then the depth of the pavement.and ,shjll be furnished in strips ec,,iol ta the 
w1cfih of the povemef'lt slob The top surface sl"la be smoath,ond holes punched for the 
slip-dowel bars ( load transfer unifs) st-all prCNide a srxig fit without loss in thickness of 
!he material. 

A rell)(),loble steel joint shield conforming to the crown of the pavement slob shall 
be use::l over. trmsv.erse e11.ponsipQ ,iqints. II shall be not lhinnerJhcn 12 oouge, US. Std, 
and ct suff1c1ent stiffness t:i retcin its shape. It shol be forme to provloe a snug fi1 
c,.,er the joint material and shall eKterxl downward fO<" o diston::e sufficient to prevent 
displqcemert ~ bendirg of the joint material from its vertical position. The e_nds of 
thejo1nt shield shall be bevel!ell as m~ be necessary to dear mechanical finishing 
equipment 

SECTION A- A 

1/4"~ I
Ii 

1/2" 

!t4''Rod 

Steel Plate (See Deta;I) Slip 0owel Bar 11/4" ,ti x 18" 

•~4.''sl,, 
'4~j 

long ~· 

Ci2'd'd2?/ff/7£i'ZZ,Z,:fjFL. ----· 

Qo, holf of bo, dgidly ,acosed ia-1 -~ft; C,,e-holf of bo, ""'"'° lxmdlm ;,,(: 
pavement LJ·i;t ?\!!, _ with graphite lubricant. _4 ,,-.f,, 

.. ,._e,. •_tµC... - _____,4i'4 .. 4,, 

SECTION B-8 

The deformed steel Olote shall be furnished and placed 
in each transverse coostruction joint. 1' shall be not thinner th:Jn 
14 QOUge U.S. Std., and free from kinks, worps, bends.etc The 
emfs. of J,; _o)Qte_shcll be bevelled as moY. be necessary to clear 
mectomCaT_ tin1sh1ng equipment and holes for slip--dowel bars {laod 
transfer units) shall provide a reasonably Sn.Jg fit 

No joint shield will be required. 
Metal tubes will not be required on on:,, slip dowel b:n 

'if!- The deformed steel plate shall be omtted ·...tien sowed 
transverse contrcc1ion joints ere used 

Joints shall be olaced ct intervals of not over 461/2 feet 
0146112 feet from expansion joint or povemenl relief joints. 

--j J:=;'4'Mox 

,-

l/2"Min. lop 
_l 
-- 14 Gouge 

~ DETAIL 

oad 

Al-. OJ:!proved metal tube shall be placed over the grophiled end of otl slip
dowel bars. This tube shall provide a snug fit for a distance of 2 inches O"ld shall pro
vide a minimum t inch c!eor01,,:;e pocket osrured by means of a positive spacing device 

Steel end guides shol I b.J not thinner thc11 16 gouge, LI. S Std.,ond shcU be use<! 
at eoch end of the joint 

tTRANSVERSE CONSTRUCTION OR C0NTRACTION JOINTS! 
Transverse expansion joints. shall be placed in ramp pavements orxl ot other 

locations where pavement expon!31ons and contractions con not be tiondled .by the 
Q_0\18ment relief Joint. These locations shall be shewn on the constr_u:::t1on drawings 
Transverse e11.pcnsion i_oints in romp pavements shall be pieced ct intervals of 
rot over 279 feet.(See DETAIL-A) 

:;1., -.lffit~--'6-" 
01"/ S • I 

;,f>fi;l)~,..0 I - ~ 
' ' J'.-,"1'' '-... i i 
'Q/'1 I 

.....,_,..;. ;>-
. ·';,.;<· 

FOR -

l>r;Jo_iri!"",,..n"'r1 
Filler 'i"t.-Steel 

End Guide~ 1i Form 
L ___ Uk~ 

INSTALLATION 
Note 

use adjacent to 
forms only 

\ ,.,, 

r, '~~ 

' .'i 
:_;;) 

TRANSVERSE EXPANSION JOINTS 

TRANSVERSE EXPANSION JOINTS 

Expansion anchor bolts,5/8 inch in 
diameter and II inches long with 90° to 
180" bends, st-oil be placed 1n !he center 

gt_ 'rt r~e~~~t~i·~~~~lPo°n~~dbgl~ 
12 incies from each side of al i Irons • 
verse ioints 

The design lJlld quolill of the bolts 
and the number of leod s ugs or swedg
lM Ul'lils used,st,dl beJpproved by 
the Deportment 

c-- ---,'-- -- -T - -- -----r-
1 Existing Edge...; ,- Ex.pons Ancror Boltl 

t ' ' ' 
Exist mg ~~ - \a- New 
R:Jvemen1 ' Pavement 

°' Coocrete Bose , 
-- i 1--r- ,,, 
•4-

7< 

Variable 0 • 
JP'"·M;~T'7Yz:: -~;y],t<S); N~1.le

0

ss~thonl"di~ t ... , .. L .. _ ., -"1•,,?.".' • . 0 :' ., , -, '-,.~!_I 

----' ----,-----1-- I 

~ 

' 

E1usl1ng Edge --, 

Existing 
Pavement 

or Concrete Bose 
-,'--

- 5" ~ 

'i.~ ~ 

~" ::~·::~~ 

EN0 GU10ES 

0 

-----,'-· 

New 
Povemen1 

-," 

Concrete for underpinning shall be 

~fet?mew\Wi~8;~ g~~ stit~~eg~oced 

sio~sx~~~,~~:~~~ 1~;c:Jide~~~ 

~~nJl ~hc°~1 w:n:;e~liifieodt~~~h m~ncr~~l e, 
will not be permitt"'d 

Comer b-reuks ch-JII be repoired by 
·~ •,??' the underr,,nr .. nq mto1tloc 

,,_•-:. :ie 3;:(l~~11e~~r1~\~9f~,;t1~?ri5 ~Sb'50~0e
1 

,. - Bar dro,noqe 

EXPANSION A/\ICHOR 90LT M ETHO0 
:>; P:ycble width rf povemMt. 

~LLbgrode, nnC e1covn1,~ri - 0" -5"~ UNDERPINNING METHOD 

Edtier me'ltiod shall be used to 10,n new pavement which 1s riot confined w1lr, curbs,tx.~e~,t tnot un:y the under;,1nnpig method shall be L:sed where the 
depth C1I ex1stinr,i pavement or concrete base ,s less tlion 71/2 Ind1es New povemt:ni conf1!'1€rJ w1tr- ,:,..rhs, neei 110: De ,o,ne·1 

'Miere dowel bars ore broker, off ,:x- ore orn1fled from dowelled 1onc;1turi,nul coostr, ;!,0n 101nt~, ,;,the, cc exf--(Jns.on Jndlor wtt or a 2- foot strts, uf underpin1,,nc: ,r,o,1 bo used 
}f-This bor\04 ~ 1'-6" Ieng: ,s reyuin:d only 1;, 1.1nderp1nruny v,here doweJ burs Jre br:Ken _;,ft_- ..11.,1ted 1,,/T, 101><:"lludir-ul cnnstruct1of\ .oints • 
Premoolded expcnsion joint f 1ller shol I be cut to the cross sect1or. 0f the ,,ew oa,,e,,..,ed T ~.' ,e,::li,.:,r5 A filler, ,f sct1sfoctor1ly looped or c11 ;ired •cgell1er. -n,.::,y be used with 

the underpinning method 
No separate or odd1t1onai payment will be allowed !0r matenols or i::tt:or orwc1 :ed 1n ;- ,n, .. J111:"~en1 by e,rher rren..id 

J01NING 0F PAVEMENTS 

2
.,..; it- :- x 4'-0" Jeformed Bar __ --," 

~ ~ Approved Pins , i_. ~ 
·-- Bottom of Povemenl or lop of SuDbase 

4'-J'' 
0. \,, :;, 
var -t. 5 ~ 4' 5"retormedBar 
' , 

GENERAL_ NOTE;,_ 

' ~'::: ., ,,.J,, LOAD TRANSFER UNITS FOR 

See ·~oining of Pavemenls'for construction required where dowel bars are omllted or are broken off 

TRANSVERSE EXPANSION AND TRANSVERSE CONSTRUCTION JOINTS 
Slip- dowel bars of the size, spacing and ~s1tion shown on this dmwing_ _shall 

be used os load transfer ur,1ls in all transverse expansion and construction Jami!. 
The center of bars shall be located 11ert1colly ot least 3 112 1ncl1es below the finish 
pavement surface or 3112 inches above the t~eoret1cal bottom of pavement or 
between these I,m1ts cs d€s,red ALT ER NATE COW EL BARS 

_,,------ 3115"sow c,, 
Surfoce of Pavement 

~ '> 
_P ~ 

'' \\~ 
\~.i:,. 

ts, 
. .,. '-;-

# 5 Dowe\ Bar ---~ 

3 518" For e" Slob II f 
4 1,.,g' For 9" Slab q------
45,.,g• For 10" Slab i1 

f "Pavement Depth 
4 

FOR CONSTRUCTION IJF TWO LANES AT JNE TIME 

-;;,,; 
+1;4 ._-~-,__\ ,-,. 

/,:{ 
,I>~ 

r ·-EITHER9/i6"1'bor with rolled threads OR 5/e"foor with cut threads -7 
' Max. 7/8" ~.., Threaded Sleeve Nut '\-Mild Open-hearth Steel 

~-----~~~~~1=%1 1/!/j{[!)(l!@ b,\"~~~-~~---~ 
Sleeve Nut; Steel Pi~e or Hexagonal Steel Bar 1Y16" x 11/e" long, 

ar High Strength Stee! Bar 27/32"~ x 2" !ong. 
' 2" 

---~ :... - 8" - - __ L 
DETAIL OF HOOK-BOLT D0WEL W

-5=---6" 

",""'~cc---_,,.,,-,,.""=" ",~·:,'f> .. ;,,.:,,ffi<>·j ,, 
.1. Removable ~ SteelRocd ,1.::;1;4"Rod.ill• ~43ts"for 8 1' Slob :r, 

Dowel Shield \ H I Form (' i,. ~ l .~4 7/s' for 9" Slab <f 

~

,,,-oe -l'' ~ u , 
ApprovedWir~ ~--r- \ ..,,5--·\" c>..<1' 5J/a"forl0 Slab-··{ 

tfu112'' rnF2l12" m-- i,-cl-rit:>·. = l I). p,,P- ..• ,. t>. 
HookBaltDowel 

1
.~-- - , 'l\.ti. ~t>, 

Top Bolt 3/4"1ong} '-Hole t. -'1;1 ~ - -~' .~ 
D t> Mox.1".Min.3/4" ·J'4ti, ._'t ... ~\:- ,,p·,-<:J: .·-

PARTIAL INSTALLATION ~ COMPLETE INSTALLATION 

_The perimeter of the free end of all sl,p-dowel bars In ex~onston and coostn,c
t1on iomts shall be a true circle and free frnrr burrs 

01e-half lhe length of each bar shall be rendered tcndless by a cool.ng of 
taph1te lubr,con!, ond ttus r.alf of the bars ,n a transverse J01n1 assembly may 

soig
1
?oc1~1 ~

I~e°~~5ai~~e~V~f ,~~nbg; ITi~f1 ~ ~l~1cd~ i~1%~ii~e.~1?.~ i~~~ti~f ot 
This Stcnd_ord does no! indicate details for !tie method of Supporting the slip 

dowel txirs required cs load transfer un:ts ,n all trcnsv_erse expons,on and trans
verse construc11on ioinls A drcw,ng (22 inches by 36 inches) sf.owi_ng necessary 
~ssembly details for sui'.)port1n~ the b9rs Ir, correct vert1ccl end honzontol .e;_sition 

fg:;t~~rr~~i~I~ ~~gr~0;~,~11
1~!~~~;.~n;11~~ci11°S~~g~rf1esr~ ~ d~~;~Ju· by m~~-

Chief Engirieer prior to furn1shina assemblies on any purchase order or for use on 
any cootroct. 

- CLEFT TYPE JOINTS -
Cleft type dovielled longitudinal construction Jmnts will not be permitted 

- PAVEMENT W\DENING -
R:ivement which is 4 feet ar less in width shell be reinforced bngitudinolly 

with two(2}*5bars,each placed and held securely by on opproved method 
4inches from the edges and 3"(~1/2") Clear -below tne surface of !he pavement. 
The minimum lap of bars shall be 12 inches 

Pavement which is more than 4 feet in width sh::111 be reinforced with the 
appro~ed type reQtJired on the construction drawings, or specified tor !tie proiect. 

Transverse eipons10 n 1oints shall be p1oced opposi le existing expansion joints 
except Iha_! they shall not b(! c_loser than46_112 fe:et. Troosverse c.onstruction 19ints 
shal be p1ocei:fopposite ex1st1ng construction Joints, c!eft-t/pe Joints or crocks, 
except that they shall not be closer then 24 feet to odJocen transverse expansion 
or construction Joints 

The a1jsembled dowel sholl withst~~d o minimum load of 15,000 pounds. 
The 5 leg of the dowel will extend into the subgrode for all pavement deplhs. 
The dowel shield shall stoR 6" to 8 11 each side of all transverse joints. 
The removable dowel shield,e1ther steel or iron not thinner trctn 16 gouge 

US Std shall be securely wired to the steel forms. Holes in the shield shall be punched 
so cs to permit the placing of the hook bolt dowels in the~hield at the required spacings. 

Two holes shall be provided in the roadway forms 21/2" apart vertically, for wiring 

DETAIL-A 
the dowel bar shield in the slab.with a maximum horizontal spacing of3 feet between Main , Line Pavement---...,. I 
sets of holes. t I \ 
HOOK-BOLT DOWEL 6 REMOVABLE DOWEL SHIELD 

\ 

FOR CONSTRUCT ION OF ONE LANE AT A TIME I . ; Shoulder Lines----..,., Paved'\.-';,.. 

I 1

1 

::::-;;:;;";;;;;;-___ ,,<' 

/- Intersecting 

:.---EITHER 9/15"? bcr with rolled threads OR %'·p bar with cul threads -------i 
~ Max. 7/8" I.,... -Threaded Sleeve Nut j Mild Open-hearth Steel\ 

~ ~ ch~cMi\\c"s\laj __________ ~, 

Sleeve Nut: Steel Pipe or Hexagonal Steel 89,r 11/l~f x 11/e" long 
1 

12
., or High __:trength Steel 8: 27/32 (ix 2 long 

8
,. 

DETAIL OF BOLT QDWEL 

~ 

~ 
~'ansion Jo1nts----T;,-,--, .. ,,, • .,,,,,,,,, EE ' ~ X,o 

/0-c~/4c~~ -l'o,,, 
' ~ 

lo·, -2,>.~ 
1"1', __ ,9, 

~-t,,·· ,t,, 
~-tL) ~t 

'/01;,';--, 

-1/ r V~ 0~ ... ~l· 
V ~-,, ,, 

, •' , ,, 
1, 
)' , 

t~· 
~ 

'-..' 
,( .,, -- ;, - ;,·.·.i 
> · I 43/S"for s" Slob-,;,.,, 

41/B"to, 9" Slob1"L LOCATID-J OF FIRST TRANSVERSE EXPANSION 
,s1s"1o,1o"stob'". flt'JOINT IN RAMP PAVEMENT y, 

le 
"[:~ ~ 

c----c:, , 
~, 

;, ~'1 

" 
- < 

' e , 

PARTIAL INSTALLATION \_ COMPLETE INSTALLATION 
Keywoy orldbOlt dowel conf19ura11ons as 
:ipproved by the Deportment 

"The assembly dow!'I shall l',·1!hslond o m1nImum load of 15,000 lbs. 
Manual placing o: dowel assemblies will not be perm1tled 

BOLT DOWEL ASSEMBLY FOR USE WITH 
SLIP FORM PAVING EQlJIPMENT 

:\ 
,-> •• , ,, 

DOWELLED LONGITUDINAL CONSTRUCTI_Qr,,J JOINTS 

I Revised !he depth ol placement of pavement reinforcement and spacing of longitudinal I 
dowel bars. 
Revised 10 prohioit the._monuol placement af bolt~ / -e6:.; 
Approved ~.!.L~'L..__l_iIQ_ Chief Engineer I09 

Revised to odd Swedge -Bolt Dowel Assembly for use with Slip Form Pa.ving _pnd 
Detail-A . -- ,.. ~ ,t . 
Approved Aprd II, 1969 Chief Engineer 

Redrawn al'd approved April 2,1968 __ _ 
Revised contraction 10ml spacing Scriterio far ploci~ expansion )Olllts 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

REINFORCED CEMENT CONCRETE 
PAVEMENT 

APPROVED___ _A__l'Rlh________?_ 1968 

~~d.,,d;;: 
CHIEF ENGINEER B-1 
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1 IY Ike e<pvaler.' sire and Wil<.-
11 t- 1 -1n9 a$ 1n ·he center por•,on of 
I -- ,--the standard fobric shee· or 

"6 6',u~Wire -f 1 

---.--t.._.,_'he slandaro e;r.:~nded me:al 
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M(THOD or PLACING FABRIC OR EXPANDED METAL MESH WHERE 
THE WIDTH Of SLAB rs MORE THAN STANDARD WIDTH BY SPLITTING 
THE STANDARD SHEET AND SPREADING THE EDGE.: SECTIONS 

-OGa~Wire-

"'6Gcl*Wire-

,· 

, I rl 
---------6'·0·1; ----E,'·O'tolt-0'-· ---

'o 

1 
s 
L 

KTHOO OF PLACtNG FABRIC OR EXPANDED METAL MESH WHERE THE 
WDTH Of SLAB VARIES FROM n-tt STA.NY.RO WOlH, BY ...ODING AL.ONG 
ONE EDGE THE REQUIRED PORTION OF A FABRIC SHEET OR EXPANDED 
METAL MESH SHEET WITH THE 1-EAVY EDGE Mt~RS ADJACENT TO 
Tl-£ tDGE Of THE SLAB. Tl-£ SAt.4E METHOD or PLACING FABRIC OR 
oaw,«:O MtTAL t.4ESH WILL BE USED fOR SLABS LESS THAN STANDARD 
Vt'l)TH UNLESS SPECIAL SHEETS FOR REQURED WIDTH ARE FURNISHED 

i•1 
5<:eShect tl·l 
for detail1 o/ , 
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t.4ETHOD Of LAPPING FABRIC OR EXPANDED t.4ETAL MESH PERPEN
DICULAR TO 4, Of ROAD 

FABRIC REINf'ORCEt.4ENT NOTES 

Fabric. Re1nf"orcement 5ha!! cons1sl of members ri~idly a!foched .;,l al I jo1nb 
or points of inle15ed1on 

The size and spac1n1 d rnai,-. and ~condary member~ s~;i!I bed~ shown on this 
drawin~. 

The min"1murn lap of F"dbric. shall be ~welve(i211n(hes from end lo end of \he 
wires rne-"tsvred alonq the line of the lap of the wires 

[XPANDE:D t.4ETAL Mt..S..ti REINfORCE:MENT NOTES 

The d1amoncb in !he mesh shall be twelve (l2Jind1es Ion~ and no! le5s than ~:ve 
(S)inches ncr more than s,x and one half ((, 1h) inches 1n width 

The weiQhl and 5rac1ng of main and sec.ondary members o.ha:: be as shown 
on this dr.w.'ln~. 

The min111UT1 lap c{ b-.pandeo Meia: M(sh R.ei:-iforcem~r>I shail be twe!ve(l~I :~che5 or
lwo(t)di.!monds trans-,,,er.,ely and twelve(l~1nche!> or ooe ( 1,1 diamond 10~1 tud,na: l,1 

TYPE A REINFORCEMENT- FABRIC OR EXPANDED METAL MESH 
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LAPPING REINFORCEMENT PARALLEL TO 'f_ Of ROAD 
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LAPPING REINF"ORCEMENT AT RIGHT-ANGLES TO t_ Of ROAD 
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~·Dowei·ed Lo~~ituomal _To111t 

LAPPING REINFORCEMENT AT RIGHT-ANGLES TO l Of ROAD 

f'ABRIC RE.INfORCEMENT NOTE.S 

Fabric Reinforcement sha! I con51sl of members :-i~1dly attached at al I jo1n!s o:
poinh of 1ntersed:on and 5hal I have an effrc.::-1e we:qht c~ not bs thail 51:dy
f ive '.65)pounds per one·h·...,ndl"'!d ( 1001 sq.uare fee~. 

The site Q'l~ 5pac.:ng Jf rr-a,n and ~,.r;,rdary me'Tl~rs 5:ial' be as shown on 
~:1,:, draw1n~. 

The Fatlr1c. Re::ifo:-c.err-.enl sha I! be ;:,I aced 1n slabs twelve ( 1:)feet or more in 
width, with t!ae ~a·.r ::-:e::-::Jers a~ r!~h~-a:19:es to '.~e_c.e~ter !i.-.e cf the roadway 
and !he secordary r.,emSe~ pa:-a::e: t:, ~he ::.e:-.ter i:ne ,:;f t:-ie r02dway. In !-lab:; 
leso. than twelve(:?.)feet :n w1d'.:"l, t!le ma,n CC"',~:nbers :nay be plac..ed .f":lrallc! to 
!!le c.en:_er ;1:1e of '.!-ic roadway and the .:.,ec.o:ida:-·{ rnerr.bers at 1:qh.·anqle:; to 
tne center line ,,r the roadway. 

-:he rn:.nimum :ap o: F"abric.. ;;',a! I Se '.we Ive ( 12.;-:tic.hes ;ro:-n end to e~ of 
\he wires measu~ed a!on) the ',:ne of :he '.a? o: the. wir·es. 

EXPANDED McrAl.. MES.!::! REINFORCEMENT ~ 
The ~,;;:,anded Mcta1 Me5h P.e:.-\[orcement sha:I have ar. e.ffed1v~ we1q.7~ 

of no! less t:-ian .5:".'-1, -~,ve '.\l~_I ;,::ii.;~,::!s per cne ·hur,d:-ed 1,100) ::,q_uare fee: 
;.,e C,a!T'ond~ ,n t~,e ::1es:1 -:.ha,! :>e twelve (?..I rr,:he~ _!om~ and no'. '.ess ha'7 

;,ve·.5.':r.:'les no~ ----iore ~~·.ar. s:x flnd one-:--ia f' (:,!:1.._11:-ic:1e~ ,n w.ct.~ .. 

~f i\~:;f {f ;}Jtf ;:;?I~:1~7;:~f },:~:~t:[f ::~fif lG:::: 
-:-ie :T'.!r:r:-·J:a, :a;, of:~·~ :,.::-,,r,C:ec .'-'.~.'.a: ~~e:'· ".·~:~:~~: ... ,.~,,:.'. sr'.a:: '.'e 

· ;.- -,~e ::,' .;:,a:"'.7::ir-:c :-cc:;::'.~<:.r-:a::-i a~ show:-i. 
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METHOD OF PLACING FABRIC OR EXPANDED METAL MESH WHERE 
THE WIDTH Of SLAB IS MORE THAN TE.N f'tET 
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METHOD Of LAPPING FABRIC OR EXPANDED METAL MESH 
AT RIGHT-ANGLES TO 4:_ Of ROAD 

FABRIC RE1Nf08CEME.NT ~ 

Fabric .~e1nforc.e:T\ent sh al i consic,\ of ;-,,embers ri~idly attached al all ja1n\5 
or r,oinh of intersedio:-i and 5hal I have an effedive weiqht of not less t~n forty
two [4i'.) pound5 per ore -hundred ( iOOhquare feet. 

A.II rne:nbers of the Fabric. :;ha\ I be :iurnber six ("E,) 9aLJ0 wire spac.ed s,x 
(6) inc.hes apad d5 5how:1 c.,n !'.11s drdw1n~. 

The :niniml:~ lap of F"abric shal! be h\/e:ve (iC.,l1nches measured from end 
c:-oss wires. 

EXPANDED METAL MESH REINFORCEMENT NOTES 

-:he ~,;panded Metal '.,1esh Re:nforce:ner,: o.".a 11 have an effedive we,~hl of 
:-io+ le::,5 !:-la:. ~orly- two ( 4(._1 pov:1d::, pe:- one· hundred ( 100) scJ.uare feel. 

--:-~e d:amo'ld:; 1n l'""ie ines:i shall be twelve ;it.l 1nche=, (on9 and :io! leos i~an 
:,ve\S.'1nc.:-'e::, nor more thar. six <'lr.d c.,ne·haif (6'-c; 1:i;:he~ 1n w1d-!h. 

-:-he P1::-,1c,iurn lap of [xpanded r,.,·,e.ta: ~.es', Ri!,n~ori:.ernenl 5nall be 
twe'.,·e '.11..) 11--:Des. 

TYPE E REINFORCEMENT- FABRIC OR EXPANDED METAL MESH 
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METHOD OF LAPPING BAR MAT 
PERPENDICULAR TO l OF ROAD 

TYPE D REINFORCEMENT-BAR MAT 
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METHOD OF P! .. AC:l"JG BAR MAT WHERE Tl-'E 
WIDTH Of SLAB IS 'v!ORE. THAN THE. STANDARD 
WIDTH.BY SPLITTING THE STANDARD MAT AND 
SPREADING TO EOG[ SECTIONS ill ~ C "' ~ • 11 +' I I fl I i l I - - ~ 

elf l -~,_J C 'iJ 3 I 3 ;l 
;;I,- - T g 

1 I ~-- r _3 
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METHOD OF PLACING 6AR MAT WHERE THE 
WIDTH Of SLAB IS MORE THAN THE STANDARD 
WIDTH.BY ADDING ALONG ONE EDGE Thi£. PlE
QUIREO PORTION Of MAT WITH THE THREE 
SIX (6) INCH SPACED BARS AT THE OUTER EOOE 
OF" THE PAVEMENT. THIS SAME METHOD <:Jr PLACING 
MATS W!LL BE USED fOR SLABS USS THAN 1'HC 
REQUIRED WIDTH.UNLESS SPECIAL MAT~ FOR RE
QUIRED WIDTH ARE FURNISHED, 

~ tMI RE!NfOBCP.CNT llilit.S 
Bar Ma! P,e1nforc.ernen! sh.!>:! consi.!at of members riQidly welded 

or ciippe<i al ai! io1,-,b or pc1nb of 1nler~c.hon 111 actordanc.t 'Mith 
the Depart mfr.fl; S:,,.!cifica+im,s, F,;irm 406. 

The SIZP; i.md ~Pac.ir1~ of m111n arid secondary member!- shall 
be as shovm c<; lh!5 draw1n9. 

Ail mats 5hall be made wiih bars of an appr~ deformed 
or of plain rods 

The m1n;rnLJm _lap of the mah both lon9itudina!ly and~: 
~hall l:,1c \weiv~ 1',~_\,rcl"i!'."s as shown. 

--GENERAL NOTES-.-. ,, 
Pavement reinforcement sMK be placed :, (-½),clear. 

below pavement aurfcce 

AH tqpes cf re\n?orcernl?llt ma4 be f-\nished wilh an 
approved t4p~ or hinged joint. The spw:ins of longitudhal 
mamb:-ro af%d00 64 th<? hinge shB\l nol: \larl:I more Hml 
I inch tl"{tm Ute sp.icin~f:. shown on th@1.8 dramlngs. The 
hinR• shall be place<f parallel h, \he 4;, <i the pavement. 

A\\ l4pes oPrelnforcem.ml, Wool: as.sembWon 
the project, sh..11 be &livered in ~, shoou of lh• 
indicahid dimensions al lhe sile or loo work. 

For varia~ wid~h pavern<.>nl: and ~ wtd.lhs nol: 
shown, U., mats, sheets ormosh shall becuE as reguiftd 
and placod with the closohJ spa<od or i-.i members 
adjacent h) 'the pavement ~6. 
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NOTES 
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Sheid-5 
Povement reinforcement shall be placed 3~(! 1/£) cleor 

below pavement surface. ' ' 

STANDARD TYPES OF REINFORCEMENT 
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7?'17e.H'-D<1,rM,#.-
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#drJ J/7Q// Ct7/J.J"/J/o/' /Yo.,3,t,d/J(J/",:7,,0,.t?/"OY.Pd 

Jecr1Pn JJ7,:7Cf!'d dJ J/Jo@.r1. 
Mi::1,....r J/Jd// Pe ,PldceP aJIII! m/11hu.1m hJJ.5' 

(}r/2 im:/Jes. 
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(.();~J J'_.Pdc~Q' d.r J"'/J,?N.¥7 a,;l/1 ""'" Ab. 3 A:v· t?/ 
Q,R,RIVWd .f"~c;";i;,17 t;/t:?17,P t'l?C/1 ,£'dJ/L"l77t!'l7!"Mpe. 
g,,,,,,-mP;,: ,;,,, p~,:-.-,:1,;, ,,,,,,,. rle,it, 

rQ"P/"IC J"?ld/l .be .tJ/dC~d u;;W, m1/J/111t1m ld,.PJ 
of IZ //Jc/J(ffJ. , , 

/t1brle a/1/h i:"f'fYCJ/e"d n1;,_f"t!'J 1S s/2::,a,..-, 
IP/7 J/2,~f ,5. 

Pavement reinforcement shall be placed 3"(-:t:Y2i, 
clear, below pavement surface 

STANDARD TYPES 
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NOTES 

TYPE F - EXPANDED IYlETAL MESH: 

UJhere Tqpe F reinrorcemen!: is indicated on the 
drawings or specified, C?ither T4pe F expanded metal 
mesh or T4pe F fabric ( wire-as shown on Sheet 2) 
may be used. 

The diamonds or the mesh shall be 12 inche,; long 
and not less l::han 5 nor more l:han lo 1/2 inch.Gs in 
wi&h. The weighh. shc1ll be not less than l:hose shown. 
1he minimum lap shall be 12 inches or 1 diamond 
lon~itudinally as shown. 

ffiesh shall be placed wilh minimum laps cl 12 inches. 
Pavement reinforcement sholl be placed 3~(!1/il, 

clear, below pavement surface. 
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DETAIL OF HINGE MANUFACTURED BY 
AMERICAN STEEL 8 WIRE OiVISION, 
UNITED STATES STEEL CORPORATION 
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L 6"FOR TYPE J REINE 
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= WIDTH A ~~ltWIOTH "B" IJ f 
~ i !I 

'""'U_,~,~L~C '"'""""'~' "j I 
13- 6 OVERALL WIDTH OF FABRIC '-f< ___ 

14"-o:· 15·-o:· 10:.:d; 17'-o:· OR 10·-o· LANE _ 

d: HINGE 

I I 
•FOR 14'·0" WIDTH LANE: FOR OTHER WIOTfiS- SEE TABULATION 

TYPE J REINFORCEMENT- FABRIC ,HINGED 

z 
w , 
w 

! 
0 
w 
e 
0 
w 

WHERE LANES WIDER THAN 14·- 0' ARE USED, THE FOLLOWtNG DIMENSIONS APPLY 

LANE WIDTH WIDTH A WIDTH B OVERALL WIDTH OF 

15'-0 12 SPACES (# e"= s·-o" II SPACES (j e":, 5' -s·· 14 - 6 
.. 

1e·-o .. 13 r; e,": 6-6 12 ~ e"= e·-o Is· - 6 

I 7°-0" '4 <i s· ~ 1·-0" 13 @ ri"= e· e" I e,· - 6" 

1e·- o·· 15 @e,'"=1·0 " @ e"= 1.·- o" I 7'- 6 

FABRIC 

HINGED TYPE J REINFORCEMENT IS TO BE USED FOR 14'-o:' l!)-0:'15'-ci; 17-o', AND 18-o"w1DTH PAVEMENT LANES 

WHERE LONGITUDINAL JOINTS ARE NOT PERMITTED. 

STEEL WIRE FABRIC SHALL CONFORM TO THE DEPARTMENT'S SPECIFICATIONS. FORM -<108, AND SHALL CONSIST Of 

HINGED SHEET.S Of MEMBERS RIGIDLY ATTACHED AT POINTS OF INTERSECTION 

THE GAUGE, NUMBER, AND SPACING OF THE LONGITUDINAL AND TRANSVERSE WIRES FOR VARIOUS 

WIDTHS OF PAVING LANES SHALL BE AS SHOWN ABOVE 

THE MINIMUM LAP OF REINFORCEMENT SHALL BE 1·- Q FROM END TO END OF WIRES MEASURED ALONG THE LINE 
OF LAP OF THE WIRES AS SHOWN 

~ ~ CRIMP TO L\MIT MOVEMENT 
~ OF HtNGE 

L2 FULL WRAPS (MIN.) 

DETAIL OF H\NGE MANUFACTURED BY 
PITTSBURGH STEEL PRODUCTS, A 
DIVISION OF PITTSBURGH STEEL CO. 
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I~ ~6~ SPACEs*••'<>-cij~t..j.!5PACES •• ,, 3'_!!).Js:: 1 ,.. '*FOR 11'-o" WIDTH LANE, 
I I I • .. , i: FOR OTHER WIDTHS- SEE TABULATION 
i f------- ___ _!2_-:: 6 OV~~~-'c_ WlDTH OF FABRIC.;)\. ----j I 

!_, ~ __ li'=--0;'._!_?'._-_0, _l~o_: _Q_~ _j4'-::9': L_t,_NE -~ .. r--,JOWELLED LONGITUDINAL JOINT 

i~ ~~~~~-~ x ~~~~~1 

TYPE F REINFORCEMENT- FABRIC,HINGEO 

WHERE LANES WIDER THAN 1(- o" ARE USED, THE FOLLOWING DIMENSIONS APPLY 

LANE WIDTH WIDTH A 
12· - o· 9 SPACES ~ e,"= 4' - 6" 

,::,· - o·· 10 @ 6 .. = s· - o" 

14'- 6 II (JI 6"= s'- e" 

WIDTH 8 
8 SPACES@ 6":4-0' 

g r; 6"=4·-o .. 

IQ @e"a5-o" 

OVERALL WIDTH OF FABRIC 

Ii' - 6" 

12- 6" 

13'- e· 

HINGED TYPE F REINFORCEMENT 1$ TO BE USED FOR 11'-o'; 12:...0:· 13·-o·: AND 14·-o WIDTH PAVEMENT 
LANES WHERE DOWELC.ED LONGITUDINAL JOINT$ ARE NOT PERMITTED 

STEEL WIRE FABRIC SHALL CONFORM TO THE DEPARTMENT'S SPECIFICATIONS, FORM 408, AND SHALL. 
CONSIST OF HINGED SHEETS Of MEMBERS RIGIDLY ATTACHED AT POINTS OF INTERSECTION. 

THE GAUGE, NUMBER, ANO SPACING OF THE LONGITUDINAL AND TRANSVERSE WIRES FOR THE 
VARIOUS WIDTHS OF PAVING LANES SHALL BE AS SHOWN ABOVE, 

THE MINIMUM LAP OF REINFORCEMENT SHALL BE i'-o· FROM END TO END Of WIRES ~EASUREO ALONG 
THE LINE OF LAP or THE WIRES AS SHOWN 

THE LOCATION OF THE HINGE WITH RE$PECT TO THE WIDTH OF THE LANE MAY BE 

" w , 
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THE LOCATION Of THE HINGE WITH RESPECT TO THE WIDTH OF THE LANE MA'!' BE VARIED FROM 
THE LOCATION SHOWN, WlTH ACCOMPANYING CHANGES IN DIMENSIONS "A ANo··s· VARIED FROM THE LOCATION SHOWN, WITH ACCOMPANYING CHANGES IN DIMENSIONS ··p,_' AND a: 

STANDARD TYPES 
OF REINFORCEMENT 

NOTES 
SHEET 

5 OF 5 

Pavement re1nforcemer.l shall be pieced 3u(tV:2.), 
clear, below pavement surface. 

. :t::;. :'~.:;·,, IB 2 
Na,,-~-,;.,-r § •'168· -,,,,..,.,._ 
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I RECOMMENDED METHOD OF CUTTING AND PLACING REINFORCEMENT FOR ONE PAVEMENT SLAB I 

In addition, Place $t 3 Bor Lon(jlitudinolly (Not Shownl-i Edge of Pavement S!ob~ --1'° Reinforcement shall be 10'-0" wide, outside to outside of longitudinal wires, 
plus I" overhang on each side. 

T~ I I ---, 
Reinforcement shall be 6"x 12•: •o ond,i,4 Gouge wires in sheets 10' wide by 

~(z) CD @i- -
3'-6" ,_ -- 16' long. 

.s - t-- A #3 reinforcement bar shall be placed along each lonqitudinol edge • ~-- t-- ____l__ The minimum lops of reinforcement shall be twelve (12) inches from end to ~ ~ g:= F 
12" end of the wires measured along the line of the lap, both longitudinally ond trons-~·-= .. Min.Lop 2•= .. ------r versely. 

~---0 - -~---14'-o" ~----~ - - All Longitudinal Wires - #oGauge, 6" c- c 
C - t--

All Transverse Wires -""4Gouge,12."c-c 
10'-o" ~---w-t--

' m- t--

' •-t-- ' f- t--
0 -t-- MIXER TRAVEL -+ -+ 

" t--- t--
I 

.. :::@ ~ -@--i'-- ,· This method of cuffing ond plocing reinforcement moy also be used for slobs I I __I_" more thon fourteen (14) feet in width where no longitudinal joint is specified. 

In addition, Place *" 3 8or Longitudlnolly (Not Shown)_J ~ 
-,-

NOT TO BE USED ON ANY PROJECT WITHOUT SPECIFIC APPROVAL ~ ~- 12." L Edge of Pavement Slob 
Min .>-- Revised for BorDesignotion. 

~ Lop / J /" f-
APPROVE~Um'R<!'L'.,1961 1s'-o" ,..---7- -------- - -- - -- ----- - - - - -

CHIEF ENGINEER 

COMMONWEALTH OF PENNSYLVANIA 
I DETAILS OF REINFORCEMENT AND METHOD OF LAPPING I DEPARTMENT OF HIGHWAYS 

EMERGENCY REINFORCEMENT 
FOR 14-FOOT WIDTH PAVEMENT SLAB 
APPROVED _____ f/!IY_. _ __t_fi _____ 1951 B-2 

~ 
"'E-.""'" .,~ 

-----CHIEF-ENGINEER --- SPECIAL 



TRANSVERSE BARS 8 QUANTITIES FOR ONE PAVEMENT LANE 11/211 deep saw cut 

Ea.I'. limits~ridqe Approach Slab _Quant,t,es \\ay l1m1!,_ R ":_C Pavem~nts_ _ _ 

TRANSVERSE BARS 
SKEW LANE B1,BOTT.<!6 B2, TOPll5 CL.AA 
ANGLE WIDTH K do d' 

(W) NO. LENGTf NO. LENGTH c9,~c 

90° II 26 10°9·· 26 10· 8"" 0.7 0.00 13.5 

Thru 
I?" 26 11"-9 26 11'-8" 5.5 08 0.00 14.8 
13' 26 l?'-9" 2'- .12·-8" ,-,_Q 0.00 16.0 

80° 14' 26 13'-'-!" 26 13· 8 .. 0.9 0.00 17.2 
II' 25 11'-4" 25 11'-4" 1.0 0.00 13.5 

70° 12' 25 12°5 25 12·-5· 5.3 1.0 0.00 14.8 
13' 25 13'-6" 25 13'-6" 1.2 0.00 16.0 
14' 25 14'-6" 25 14'-6" 1.4 0.00 17.2 
II' 24 11'-9" 24 11"-9" 1.4 0.02 13.5 

65° 12' 24 12'-10" 24 12'-10" 5.1 1.6 0.03 14.a·· 
13' 24 14'-0" 24 14'-0" 1.6 0.03 16.0 
14' 24 15"-I" 24 15'-I" 1.6 0.03 17.2 -
II' 23 12'-4" 23 12'-4" 1.6 0.03 13.5 

60° 12' 23 13'·6" 23 13'-6" 49 1.8 0.03 14.8 
13' 23 14"·8" 23 14'-8" 2.0 0.03 16.0 
14' 23 15'-9" 23 15'-9" 2.2 0.04 17.2 
11' 22 13°0" 22 13'-0" 2.2 0.04 13.5 

55° 12' 22 14'~'· 22 14'-3" 4.7 2.4 0.04 14.8 
13' 22 15'-6" 22 15'-6" 2.4 0.04 16.0 
14' 22 16'-8" 22 16'-8" 2.8 0.05 17.2 
11' 20 13°11" 20 13'-11" 2.8 0.o.5 13.5 

50° 12' 20 15'-3" 20 15'-3" 4.2 3.0 0.05 14.8 
13' 20 16'-6" 20 16'-6" 3.4 0.06 16.0 
14' 20 17°10" 20 17°10" 3.6 0.06 17.2 
II' 19 15'-I" 19 15'-I" 3.6 0.06 13.5 

45° 12' 19 16'-6" 19 16'-6' 4.0 4.0 0.07 14.8 
13' 19 17'1 I" 19 17'-11" 4.2 0.07 16.0 
14' 19 19' 4" 19 19'-4" 4.6 0.07 17.2 
II' 17 16'-7" 17 16'-7" 4.8 0.08 13.5 

40° 12' 17 18'-2" 17 18'-2" 3.6 5.2 0.09 14.8 
13' 17 19'-8" '7 19' 8" 5.8 0.09 16.0 
14' 17 21'-3" 17 21'-3" 6.2 0.10 17.2 
II' 15 18"-7" 15 18'-7" 6.6 0.11 13.5 

35° 12' 15 20'-4'' 15 20'-4" 3.2 7.2 0,12 14.8 
13' 15 22'-I" 15 22"1" 7.8 0.13 16.0 
14• 15 '-1("\' IS 23'-10" 8.4 0.14 172 
II' 14 21'-4" 14 21'-4" - - 13.5 

30° 12' 14 23'-4" 14 23'4" - - i~"J..8 

13' 14 25'-4" 14 25'-4" 
-

16:0 - -
14' 14 27'4'' 14 27°4" - - 17.2 

LONGITUDINAL BARS 

ONE 
FOR 

PAVEMENT LANE 

QUANTITIES 

REINFORCEMENT BARS, LBS. 

Al•A2<A3 81 B2 TOTAL 
1951 ! 416 289 2656 
?!9h 4 ~17 2969 
2442 494 343 3279 
2468 533 370 3371 
1951 425 296 2672 
2196 467 324 2987 
2442 508 353 3303 
2468 545 379 3392 
1951 424 293 2668 
2196 463 320 2979 
2442 505 ' 350 3297 

e-2468 544 377 3389 
1951 427 296 2674 
2196 467 324 2987 
2442 508 353 3303 
2468 544 378 3396-
1951 430 298 2679 
2196 472 328 2·996 
2442 512 357 3311 
2468 551 383 

~:~12 1951 419 291 
2196 458 318 2972 
2442 496 344 3282 
2468 536 372 3376 
1951 430 299 26~0 
2196 472 328 2996 
2442 512 356 3310 
2468 551 383 340z 
1951 424 294 2669 
2196 464 322 2982 
2442 502 348 3292 
2468 544 378 3390 
1951 419 291 2661 
2196 458 318 2972 
2442 497 345 3284 
2468 538 373 3379 
1951 449 312 2712 
2196 490 340 3026 
2442 532 369 3343 
2468 574 398 3440 

~! . I ,&'__ /Standard Pavement 
-r01 en -\ \ / Reinforcement NOTES 

-~: ·'TT-~Ti"-~:-:~f ~TTT-~==-r~ =--~ ~~ _- ::.=-+ 
~ :g· O \,.{\_: ;--!-~'.· __ ·_-;---t-; :--~-Tfd.ge.of~efJOrri~~ 

1 =~ ~ ~ ' '-r ~--· - ----- -~-~ -~-: ~el~i~~e~;i~~icrat~~r, 

• Material, workmanship ar,d method of payment shall be in 
accordance with Section 666 of Form 408. 

• Approach slabs shal I be constructed in accordance with this 
Standard Drawing unless otherwise modified or shown on the 
structure drawings. 

o::, co \ ! ,1,.,,, , .. l ;:: ;:: D __ ___. ___ -----,- 1 - -t -~henpovtre_hef_}Oint . ~ ),h c ;,,.,"\O \ '<----;---~,- : .. L--'.--.~.-' 1s not spec1f1ed 
·, Q Q ~./>\,i, ~ ''-\-i- i I : __ : __ • ~ ~~-~~-------·--" 

' 

# # n-~ \ C __ , _J__! ' . : : - ~ ;_'._~ --- -
I O.t.,; ' - I 1 ' · I · • 

Skew / ~. ~ v. d! \r---~ ·-'---+--- -1- , , ; -~-:-,--

An le 1 
\ l i,...----1,---+- i<l' ------~"'\ ', , , -T-- - 1-- ..---- - .... ,. 

• Approach slab quantities are shown on the structure drawings. 

• For skew angles less than 30°, transverse bars Bl 8 B2 shall be 
as detailed on the abutment drawings and spaced in accordance 
with this Standard Drawing. 

g L ~ ~ - , . - i + --- .__;; -- '\~~~f~L~-~-~- ~---~~-~ ~--:_~ =:1 

DETAIL A 
{See Sheet 2 for details 
of Approch Slab with 
P/S Concrete Bridge 
Superstructure) 

Abutment 

·L -\q:rr-:--_ t-t-:_ . · -, -1 A•4,. For skew angles not tabulated,the number of transverse bars Bl 8 82 
~\N\"·$::·r1.-~ --- -~--=- ...:..:...J tabulated for the next larger skew angle shalt be used. 

\\,J I . '< ~\-q;c 
1 

1-1 --'------,- • For skew angles not tabulated, the lengths of transverse bars Bl 8 B2, 
\ \,...·t --;-' ___!__ r -- - -- and the total weight of reinforcement bars for one pavement 

\ -\1 :-- --·-, ---7---- ---, lane,shall be determined by using value!\ tabulated for the next 
\~,~<-- --~ ~, _ T _!"j larger skew angle ,as shown by the following example: 

-"' '-Doweled Joints 

:: ,,{:F 
C, <o9/ 

-"in ,-",,.. 'o y F Ap_prooch Slob // 1t ~,,,. Remforcement 

'\ ~\I - -. c - . -
~ J ~c !. 
' \ 

·;1 <$>'' 

/ ~ Symmetrical 

____ .,,2;i'.-__ O" _A_Qp_roagb_~!_g_b _____ ____i_l0'-0" Min. 

Given: ( From structure drawings) 
Skew angle= 47°-38'-45" use 47°-39' 
Pavement width= 12 '-0" 

(D From table, for next larger skew angle= 50° : d 0 = 3.0, d'=0.05, 
K•4.2 . \ 

\ 
PLAN 

Standard Pavement Use Standard Load Transfer 
_B_einfo~~~ Unit W~,en Pavement Relief 

11 
_ '· Jont is nol Spec.;(-~;'~'~· __ 

@( 50°) - (4 7~39' )= 2°-21' 
2°x d0 = 2x3.0 = 6.0 
21' X d' = 21 X 0.05= 1.05 

7.05 use 7 11 

Length af Bl 8 82= 15'-3" for 4 =50° 
Length af Bl 8 82 • 15 '-10" far 4 = 47°-38'-45" 

@ K x 7"= 4.2x7" • 29 lbs. 
Total wt. for(l)pav't. lane=2972 lbs. for~ =50° 
Totalwt.for(l)pav't.lane=3001 lbs. tor4. =47°-38'-45" 

12 Mm Mesh Lop -1 r· ",, -
~I: :r6;': : :¼A3 ,_,/~BT~~~',~~ . ~:f\~~-~,-~::~ E5 f~ I 2 I ; ;~~, tE·.,.:,·:~T·-· -·-"--'...-~~- ·....;7 _ _/,-- -- -""· ~~ ---1 E_qy't.Relief Joint (When Specified) 

q~al Pav't Depth../ I 

Subbase ~-- y_~riabl~ ________ __J 
. ' __ 251-_Q_'.'.____egy__Limits Approach Slab_ Qual}Jjties _____ ----J---29ill.rr:ii.hlLG~C=---1:.av·t +r ~~d'Pa___yJJrnl!_~~)'.Limi!R.C.£._P~v·t. 

Pav't Relief Joint i 

SECTION A-A 
LANE Al,#10 BOTT. A2, # 10 BOTT. A3,#5 TOP 

• When the Pavement Relief Joint is not used adjacent to the bridge 
approach slab, replace premoulded expansion joint filler at 
backwoll or end diaphragm with closed cell neoprene sponge. 
(see structure drawing) WIDTH NO. 

II' 7 
12· 8 
13' 9 
14' 9 

[ii 

LENGTH WEIGHl NO. LENGTH fNEIGHT NO. !LENGTHIWEIGHT 

26'-4" 793 8 24'-8" I 849 12 i 24'-8" I 309 
26'-4" 906 9 24'-8" · 955 , 13 '24'-8" 335 
26'-4'' 1020 i 10 24'-8" i 106~--J-¾ ff;'-8' I 360 
26'-4" 1020 10 · 24-8" I 1062 15 - 24'-8" 1386 

BAR DETAILS 

24'-8" __: Al,'** 10x2.6'-4" Bottom.Longitudinal 

24'-6" 
24'-s" 

See Table 

See Tobie 

A 2 ,** 10 Bottom ,Longitudinal 

A3,tt 5 Top, Longitudinal 

BI, tt 6 Bottom, Transverse 

B2,1t5 T::ip, Tr:Jnsverse 

1 --1" Premolded Expansion Joint Filler unless otherwise . * * Measured normal to abutment 

Tooled Edges\ I indicated on the structure drawings.-: 
~--+-- '- ------C.....-

1 /{' Approved \ __ __;__ 2"_g_L** -2"CI End of superstructure-- ____________i._?~i-+ 
-- · · ------ --·, \-- --- ,------A3 I • , ,----- A3 

,211 c1. 
Sealer ~ / 

1 
\Al · I 

I 
Tooled Edges-~ ~Al \ 

' ··. • • ' • t I ..;._,~s2 _L_ 

Backwall or T 
en<l diophragm .. J--------1 

'l 

r:-o"c1. 
0

<,Q! +'82 

~-'-- ' t rr---si 
--.-,'---

A 2 · - · 

: a"~ 
~ ·--i 

3
11

CI. 

*A4 Bars detailed 
1 

~ k~ '~Y); if on abutment ~ -- 0 Cl. ~1 . __ -Bl 
drawings. Space ~ {- e , 
with A2.-----_j_ _________ ~ t , 

V L A2 /,,/ f l ' 

," [ ~ 45' 3"c1. * 2-81 Bars . _ _J ~ 
I Add concrete in 

• Sawed joints shall conform lo the requirments cl Sect~on 501, 
Form 408 except that the saw cut shall not exceed I V2

11 
in depth 

and shall be cut parallel to the skew angle. 

Revised to odd Sheet 2 

APPROVED Jan.6.1969 CHIEF ENGINEER~ e/,, ,:::fL 
Revised 1o show, 10 foot min. R.C.C. pavement and Pavement Relief Joint. 

APPROVED APRIL 2 1968 ', ~,.j.4 "C~ 
CHIEF ENGIN_EER 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

(not included in . . /·, ";fi,:--
tabulated qua~ _ _a_ __ haunch to tabulated quantities 

BRIDGE APPROACH SLAB 1-

DET Al L A 

Bond Breaker ------ ·1, 
Top of Abutment 

* Add to tabulated 
weights of approach 
slob bars. 

DETAIL A (ALTERNATE) 
I TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS) 

APPROVED__ ,,C-eOrd'ry 5. 1968 SHEET I OF2 

-~EER-- 8-3 



IQl>laP ,r,w1 

fl 
• 
-~ 
;,. 

2Mmax. 

reciuired on Standards 

Tilt hook to mointotain proper clearonce 

---.-----
Bond- breaker (2- Ply bituminous paper l 

~-fmin.cl. 
1 ~~ 

Bend in tie Id 

Prestres$8d 
Box Beam 
(17Hdeep beams) 5"1!!!.n. 

C-As reciuired f1--..== 
I \ s'-o"+ 12 

~ 

Premolded Exp. jt. filler 

Note; 
For details not shown, see Stondord Drawings 
ST-202 a ST-203(Approved Aug.17, 1964.) 
(Prestressed Cone. Bridges) 

17" DEEP ADJACENT COMPOSITE BOX BEAMS WITH 9" DEEP APPROACH SLAB NOTCH 

As required on Standards 

Tilt hook to maintain proper clearance 

fl[ e ~ .-. -f" (/) .J= 1',,J Bend- breaker {2-Ply bituminous paper) ~ 

r --- -==:_ ~-- Bendinfield ""!! 
g JI I ,:m 
=i I 12 -
± alri'-; a" S::-nrl of beam --

Designed by H.P.K 

~" 

See ST-204, ST-205 (Approved Aug.17,1964) for 
additional Information. 

SPREAD BOX BEAMS WITH APPROACH SLAB NOTCH 11 112'' OR DEEPER 

SCALE 1" = 11-O" 

~j, 
--' 

P_rl!.str.!!~~ 
Box Beam 
(21"depth 
and over) 

D 
0 

" C 

~E .. 

• D 

5 . d on Standards ; l ~As "'"'" . . pee cleo,ooc, I 
:,, Till hook to mo,ofo,o pro jj 

- • 0 ~ . ea • bituminous poper) . _ o 
" -Bood-b,.okec (2-Ply Bead iof,eld Ad ;<in 

s"min, 

~ ~ ~ ~----=- =---------'- ~ 
12 

s'-o" 

Note: 

For details not shown, see Standard Drawings 
ST-202 a 203,{Approved Aug. I?, 1964) 

(Prestressed Cone. Bridges) 

21"TO 48" DEEP ADJACENT COMPOSITE BOX BEAMS WITH 11" DEEP APPROACH SLAB NOTCH 

Block-out 

D 
0 

in 

s 

1'-1" min. according to Standards --, 
A~ __ _regu ired ......2.~andar ds 

11 I /Tilt hook to maintain proper 

I ,+/-Vories with beam sizes 

clearance 

, 
:!! l 12 ------~ 

- -- - -, 
I 

---; 

1-------< - - - t - -'. 
_3"rnin.* 

I-BEAMS 

Note: 
See ST- 208 (Approved Aug.17, 1964) 
for additional information. 

+-------.,<----""~:______. "·\~, 
' ,,.,. \~,:. r ,,.,. ,,.,. .q. 

' - ··--···-f--- ·--- --- -~-:: ___ 7_/7/ -~ '~~ 
i ~ - .--- -.- =r / / / ::-/ \~ )°-" 
~ ]: _,::r-1 _\ !t_Be~~ ---1 ~ -·-- ~ ~ -; 
LL LL G.>: ----- c9-, ( // p';.· 

a. 3 t Skew- -' ,. 
- 0 ---··-----,,---~·< -- >-,... ,:00-~ 1-, -;,-- _ ____:: __ / ,;:t /4 / 

I ··--···-: _____ ,~_Jj[" ___ ~_,,,,,.,.. --~I ~ 
--:,."_, ,;,l'yv·--~.,. _,.-' ~ 

,r.rJ' ~,.,.. 
At? y"- ,;>"') ,' 

PLAN - I-BEAMS 

Notes for Construction Revisions 

• When moking construction changes in the field this drawing 
is to serve as a guide for modifying nolch details shown on 
P/S Standard Drawings (ST-200 Series, Approved Aug.17,1964) 

for accommodating the Standard 16" Approach Pavement Stab . 
• At beam ends, burn off reinforcement protruding into 

approach slob notch. 
o * Increase in field, providing overhang, if required 
• Adjust concrete quantities shown in tables on Sheet I when 

approach slob is tapered 

OF PENNSYLVANIA 
OF HIGHWAYS 

COMMONWEAL TH 
DEPARTMENT 

BRIDGE APPROACH SLAB 

1/6/69 

SHEET 20F2 
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~~~TTTTTTTTTT:TT:TT,'Ti'T;'TC~->e,c77,--,-rr,rr,,-TTT':771. 

~l\;~
0

~ 0 ~½0,7.>;:;_~~t'.;: !l //) ~; ! ,._: ;~~ d 
Pavement Slob 

Subslab -

SECTION B-f) 

Subslob crown or slope parallel to 
pavement crown or slope. 

w 
I 
I 

B 
I 

I a· 

I 
I 25' . r --- ---- - .. ----i 

!*-\®"---' . . :s--
10 Mlac_J ~\\\\\'~\ 

\\\\\\\\\ \ \\\ 
Bridge Ap_proa~h, Slob, \ 

A== A \\\\1~\\\\\\:\\ 
Bridge 

t ~ I ~\\ \ D \ ffim 
' )--~~ 

pqy Limit focRem'f. Cem_ Cooc.Pi;1ve_ffifill! -t Pqy _t,.i_rni_t(i f_Qf fQ\'.8TT\.8f!.I B!!'Jief. ___ J.Qifl!._ __ . __ . ---t- __ pg_y_1,_im_lt for f'lem'f. Cem_ Cone_. Pavement 

T 
1 
t 

CD 
2/27 /~8 rfaomple ffi Dote a Measurement 

5'-0" \..:!.) 

_§_" 

CountersunL _l__ 
,{. ""'' ~ '-~ 

1/2" Brass 
Anchor Bolts 
6"Long 

BRASS DATA PLATE 

NOTES: 

1/4" 

I. Numerals shall be l~lbly stomped 
into brass plate. 

2.Brass plate shall be placed 6" 
from edge of pavement. 

3. Slated boll heads optional. 

SCHEDULE OF REINFORCING STEEL 

I SPACING NO. 
WEIGHT /FT 

MARK I StZE LENGTH 
REQ'O 

TRANSVERSE c-c 
t.EASURE LBS. 

Al 5 12" 4'-0" (WI 4.172 

A2 5 12" 3'-o", (WI 3.129 

Bl 5 6" W mmus4'' 5 5 215 

Cl 4 6" 7'-8" (W)(2) 10 240 

DI 4 6" W minus 4'' 16 10.688 

3"-6" -
~CY' 

~5.,,' 
A I Bors 

~[e!d _ rri_easurem~nl to _b_e r!3_CQl'_de<!_ __ ()n_ 
Doto Plate J-__ I?' Mi~·-!_?_~r_idge App~ch.E_lab 

I"+ Bross Moniloring Pin 8" Lg. ~ !---
Tooled Edge,, ~ 

Brass Dato Plate (See Detail)....::_ -~---. 

' Affiors ---.. 
Pov't Depth(O) 

• 
~ Q1._..BARS 

, 

.,_,. 

__ _;_ _ _g'_':.Q'.'_ --- , /I"+ Brass Monitoring Pin 8" Lg. 

Type ForG Reinf., 
per std. B-2 (Typ.) 

u, . ~~A 
L~-~-2 Keys full length 

Pov't Oepth{O) 

Steel Troweled 
Smqoth Finish - .. ·g11 -.... -;.,...--_P.o~-

S,bgrnd,:Y ~l I jjMJ!,~'%_ B' _ o" 'G,% ::, ,' 
i Q: ,, 

(\J-' 

Subbase Material ,1?,,14 

Paylimih, 

SECTION A-A 

APPROXIMATE QUANTITIES 

PER FOOT OF TRANSVERSE MEASURE 

Cu Yds Class AA Cone 
Lbs Re1nforc1ng Steel 

Tons I0-2A 811 w~a, ry r,se • 

Sq. Yds. R.C C Pave 11 

MAIN L!NE PAVEMENT DEPTH 

B" g" 10" 

.30 .30 30 
33.44 33 44 33 44 

.17 19 I 2Q --~----
51 . ___ _____g __ 

-- -+ 
' ~--,--

I 53 

.. ~"'li;-- ,_ Subgrade 

45• .. 'ti' r '-~.- · .. ' ,. . .. ._ __ . 

-. -- I ~ ]- t ;:*~~ 
'- i 1'-0" , 

I0-2A Bituminous Wearing Course 

~--- Pay Limits 

Place against compacted subgra~ 
material without forms. 

*' Calculated using 145-t;,tt 3 

l l- Beveled portion of pavement slob has been convertt1 to equivalent design 

depth of main hne pavement 

Revised data plate and added Sleel troweled 
smooth finish note to iUb slob , 

1 
Approved Jan.6,I969 f 

1
( { -, µ4[<.1.._ 

Chief 6 ngIneer 

NOTES 

Material, workmanship and method of payment shall be 
in accordance with Section 665 of Form 408. 

Concrete in subslab lo be CtossAA (atcontroctors option subslob 

concrete may be H.E.S.) 

Portions of Al-Bors end A2-Bors which ore ou1side of 1he indicated 

pay lines are 1o be included in price bid for complete joint. 

Bituminous Surface Course to be placed' in lifts not to eKceed 5" 

compacted depth. 

When the relief joint is located at or near the low poin1 of o sag 
vertical curve, pipe foundo1ion under drain Type A wi1h Type lI 

backfill will be used for transverse drainage under the subs!ab on the roodwoy 

side and will be measured and paid for as specified in Section 610 
When plain cemen1 concre1e base course ls specified 1he pa'Jement 

relief joint shall be s~,own on the :ons!ructIon drawings as a special design 

The monitoring pins 8 brass data plate shall be considered as pmt of !he pavement 
relief joint construc!ion 8, no separate payment will be made 

The brass monitoring pins shall be center marked with a punch and the field 

measurement 1aken ( to neoresl 1/2") between pvnch marks. 

COMMONWEALTH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

PAVEMENT RELIEF JOINT 

Appro~ed __ A_E_r~_2 .c..!._9~8 ~~ 
CHIEF ENGINEER 8-4 



DIRECTION OF POURING OPERATIONS 
'i!" 

DIRECTION OF POUB/NG OPERATIONS { MAX. 
TOP OF PAVEMENT 

1· ·- PREMOULDEO EXPANSION MATERIAL 
¾ OR ( AS SPECIFIED _gfl 

12w C.C. ,. 

1f--DOWEL 
iaf L9. 
12" CTM 

/ 

I t !t'li:; 
PLATE 

COATED f;S PER DEPT. STD. 
(BY CONTRACTOR) 

WELD ONE SIDE ONL' 
TO EVERY DOWEL 

1f 

_STAKE 
POCKET 

7'. 

I" 
WELD 2 ROD TO EVERY 

DOWEL AND YOKE 
(ON FIXED Sl>E__:ONLY) 

-,H---t • ~ ~ 

SUBGRADE 

f 
V-S!PE 

af 
i •, STAKE SPIKE t2" MIN. LENGTH 

(IEADEO a POINTED) 

,. 
ii 

FIXED- $tDE 

•f 
f p STAKE PIN - 1!51 TO 18" LG. 

(POINTED) 

\ SECTION THROUGH CONSTRUCTION JOINT 
SCALE 1:2 

EXTRUDED 
STAKE POCMET 

-+ LESS THAN SLAB Wl>TH 

f'x 4!5° 

4J" FOR 9° SLAB 
•f , 10• 

ALTERNATE • 
LOCATION 0, i 1100 

2f 
EXPASION SUPPORT 

4f' YOKE (SEE DETAIU 

SUPPORT YOKE 
(SEE DETAIL) 

1" 

'• 
-----,-r--

! I 

__ _JJ __ ..,..:---1 

COATED AS PER DEPT. STD. 
(BY CONTRACTOR) 

if/ DOWEL IBf LG. 
12" CTRS. 

L!!l!!!! 

r 
n~• 

12 GA. REMO'\ABLE JOINT SHIELD 
(SEE DETAIL) -

r 
,AR 1• x I" FLAT BAft 

stff'ORT YOKE 

(S£E DETAI~- fl I I 11 • f 
HAR 

FIXED- SIDE 

WELD J ROD TO EVERY 

DOWEL AND YOKE 
(ON FIXED SIDE ONLY) 

ALTONATE • 
LOCATION oP ½ 110D 

'• 

[ I f3 
SPIKE HOLE 

EXPANSION SUPPORT YOKE 
18 GA. U.S. STD 

~ 

-----m---.-
1· •• 

S~K_i_ HOL~ 

r - STAKE SPIKE-12" MIN. LENGTH 

(HEADED 8 POINTED) 

flsTAKE PIN-151 TO IB" LG. V n t ,· SUPPORT YOKE 

Ha.ES PROVIDED IN EACH 
YOKE FOR SPIKES 

SECTION THROUGH EXPANSION JOINT 
SCALE l'.2 

EXPA.NSION SLEEVl:'.$_ 
(SEE DETAIL) 

.wJ!l. 

11 

' 21" w.x. 18 GA. U.S. STD. 

PftOTECTtON CAP 
(111'-INII.D) 

,f 
CORK MECHANICALLY 
LOCKED IN PLACE 

f -.LN:0 M.ffMMTn't 
1•" c:.c. MAX. 

~ 
CHIP 41 l"lft PVT 
UD-(IY C:ON!IIACTOIII:) 

!'. 

NUMKII AND U:NeTH OF Sl"IICH AND l"INS 

3f FOR .9" SLAB 

4f OR IO"SLAB 

r1 -4-lli / 71 $ tt 71 ,;, tt tt -4 
§c" 

IHALL IE INCIIEAIED r 111:0Ullll:D oue:· TO 
SU1811ADI!: CONDITIOta. 

m 5" 

/ 

(~ 

M'F'D BY: 

j l_g"c.c. I I I I 

OF PLATE 

h 
I 

~) I I (@ r~ 
I .. I 

a 

000 FOOT LE..-.rH nc- PL ATE 

CONSTRUCTION PLATE 
(FOft EVEN AND 000 ,OOT LENGTHS) 

14 GA. u. S STD 

I 
. i 

~ ~ 
MW<.v 

r 
' 

~) [ 

5" I 

MIN. -

' 

I 

4! • 
§c" 

'ACE OF FORM 

FIXED-SIDE 

- --=-~ =---==-----'
APR OX. a 4° C:.C.(MAX. 

CONSTRlJCTION JOINT 
EXNlfSHW JOINT 

~-=1 j:::-=-1.r=---=.. ----=--..,...c:::--=-==--=-
IIIA~RNATE LOCATION 

Qff ROD ffllCE .,,. Aft --· I _. l'MTI a<:Ml9ULI) 

l"JlCE Of' f, 

INT 

r1X£R-sa: LENGTH 

4 FT 
5 

• 

§11.@~Q@.Jt 
STAKE ~~ -· uu~ co.h 

IXP. ,n: FRONT JT. .Jr. 

• 3 3 D • • 3 3 I • • 3 4 • 2 
TYPICAL 12 FT. LOAD TRANSFER ASSEMBLIES STAICE PINS POii COINTIU.:TIOM ,IOWTS llHtlll.L N f~D 

Alm NSTAU.H Al INDCAffD Oft A!1 -,:CTEO, 1 3 4 4 I 3 

~:-,, 
' '-

~ 

'-U
~· 
' ' ' 

'S:,..._ ............ 

EXPANSION END GUIDE 
AS PER STD B-1 

,t 
4 

AODITlONAL STAl<I ,.,. FOIII D:l"Na!OM JOlfT SHM.L N l'l.llfitleHEO AND 
INSTALLED Al DIIIICT[D 
S11<KE Oft tcADEO 9"CIS SMALL K f ....... D l"Qfl l'OKD ,_ ..,....LLID 
AS OIIIECTl:D. 

• QCPANpOfl ANp En9!!J )'Ql(Q (- Mll'tl tcMEDULE) 

;,

FOR ! OR I" EXPANSION EXRl'NSION IIU'POf!T YOft.8 A111!: TO et: IN81llU.D Of4 11C MONT !OR Sl.lf'- S1DESI 
RIAL AS REQUIRED Of' EXPIUISION .iolNTS ONLY. 

~ . 
~ 1 2f LESS THAN SLAB WDTH 

' I 

-,2f 
--, 3 

~ 
STRIP 

--
II 

" It' C.C. 
, h , ,-, , ,-, 

8 3 4 • 2 3 
9 3 0 • 3 3 

I() 3 • • 4 3 
II 4 • 6 3 4 
12 4 • 1 4 4 
B 4 1 1 • 4 
14 4 1 I • 4 ,. • I • 8 8 
~ • 8 

-· • • 

,. ,. 
2;- SLOTS 

' - ' 
4 

I I ~ L 
' 
I 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

ASSEMBLY DETAILS 
REMOVABLE EXPANSION JOINT SHIELD LOAD TRANSFER UNITS • * FILLER STRIP 12 GA. U.S. STD. 

.iJI.l:C!i i CONTINUOUS STRIP WELDED IN !"LACI: 
IN ACCORDANCE WITH DEPARTMENT STANDARD 8-1 

APPRDVEQ __ ~a;.,k.t.,_/_l),1954 

STOI' 

REAR 
2 

• • 3 
3 
3 
3 
4 
4 
4 
4 
8 

_§_ 

BEHRINGER METAL woRKs 1Nc., NEWARK s, N.J. 

BMW- !5 

QB fx 2• LG. SPACl:ll'S wnoe:o AT CENTER AND 10TH ENDS 0, 8 .. LD. 

S!!i CONTINUOUS CHA~NEL WELDED IN PLACE ----~ ITYPE-C 
:~HIEFtrwiNEER 

•M'Y<6i ~ i .... 1 ... 
. "· ')) 



Jr 1_g_" 1_g_·· 12 .. 12· 1_g_- j_g" .i2- g· I;?'" 12· •.. 
Cl TOP OF P~VEMENT TOP OF A" METAL PLAi'E ;.-t1 TOP OF' PREMOULDEO J¢,INT MATERIAL B7 

A 

4• MIN. 

BAR-0 WELDED TO 
BAR-E 

1:...2" 

I· 

::~, 

DOWELS WELDED tro PLATE & BAR-0 

ST AKE: POCKET 

BAR-E c--l 
3·-0· 

.... 
v 

BAR-E 

4'"MIN. "' 

l!lllil 

BAR-E-

2'-8" 3"-0" 

.... 
v 

BAR-E 

.i·M1". 

A 
1~2" 

TYPICAL FOR CONSTRUCTION JOINT 
(3"-8" FOR 12'-0" LANES) 

TYPICAL FOR EXPANSION JOINT 

2'-s"MAX_,_ 

WELD 
I 

ii~ BAR-E 

"I 1

1 I I' ~ IJ I I 
BAR-o=tt_l_J:::ooWEL -

~ 
STAKE POCKET~! 

TABLE OF STAKE POCKETS 

WIDTH or LANE 

4• 
5'6'7' 

NO. REQUIRED 

.. I •. :.:,a· I I 
/i+HOLE 11;12•,13:14~15;16' 

I 
2 
3 
4 

BAR-E 

DIRECTION OF CONCRETING OPERATIONS 

SUR_FACE OF PAVEMENT 

1~·MIN, 9" 

OOWEL BAR 1¼" 4' X 1af LONG 

~ 

11----=-,b"METAL PLATE 

THIS END OF DOWEL TO BE COATED 
IN FIELD AS PER DEPT. STD. 8-1 

WELD TO BAR-E 

~ 

2"MIN. 

fc,x 15" STAKE 

MANUFACTURED BY: 
E.LECTRIC WELDING CO. 
PITTSBURGH 22, PA. 

SECTION-CC 
½ SIZE SCALE 

,. ._._ 

~I 

~I 

ELEVATION-1 l~o·· LA NE-9" PAVEMENT 
SCALE-3"= l"-0"' 

<;ON_NECTIO~ WELDED 
2·-~NMAX. 

iN, ri;'4,Q'.rA:'1,5. 

IF REQUIRED BY ENGINEER BAR -8 IF REQUIRED BY ENGINEER 

i,, 

BAR-E 

. 
4 

3"MIN.-

2" MIN. 
2fMAX. 

@ 

~ BAR-E~ I 
I " I I o: 

I II E 
~OOWE.'c.._ _=1,PeARt 

STAKE POCKET 

11" t HOLE 

ST AKE POCK ET~i ©_ ~·'t,tlN.1 

,j_"STAK.E POCKET 

16 • HOLE 

SECTION-AA 
SCALE - 3•., 1:..0• 

SURFACE Of PAVEMENT" 

MIN. •• 
DOWEL 

2NMIN. 

;ft X 15" $TAK£ 

I 

'!"•HOLE CRIMPED I. LAPPED 

•• METAL TUBE 
NO SCALE -:-NOTES-:-

THE LOAD TRANSF"ER UNIT SHOWN IS FOR A 11'-0"LANE Of 
9" UNIF'ORM DEPTH., FOR NARROWER OR WIDER LANES THE 

" NUMBER OF DOWELS IS DECREASED OR INCREASED ACCORDINGLY. 

t 
CONTINUOUS FILLER STRIP WELDED THE END DETAILS REMAIN AS SHOWN AND 12" SPACING Of DOWELS 
INP~~CE MAINTAINED. FOR NUMBER OF STAKE POCKETS REQUIRED FOR 

"x 2"LONG SPACERS WELDED TO CENTER VARIOUS PAV EM ENT WIDTHS - SEE TABLE .. 
EITHER SAND BOTH ENDS OF SHIELD THE CENTER OF DOWELS SHALL BE LOCATED VERTICALLY 

OR l/e11
BELOW THE CENTER OF THE SLAB. FOR a·AND 10" DEPTHS 

ONTINUOUS INVERTED CHANNEL WELDED Of PAVING THE DISTANCE FROM SUBGRADE TO CENTER LINE OF 
IN PLACE DOWELS SHOWN AS 4 3/s" f'OR 9.- PAVING BECOMES 37/s"AND 4 7i'e" 
DIRECTION OF CONCRETING OPERATIONsRESPECTIVELY FOR B"& 10" PAVING 

STANDARD ENO GUIDES AS SHOWN ON STANDARD B-1 OF 
GAGE REMOVABLE JOINT SHIELP I DEPARTMENT OF HIGHWAYS SHALL BE USED AT ALL TRANSVERSE 

EXPANSION JOINTS. 
UNDER NORMAL CONDITIONS PROVIDE 15" STAKES FOR 

STAKE POCKETS SHOWN. ADDITIONAL STAKES TO BE FUR
NISHED AND PLACED AS MAY BE DIRECTED BY THE ENGINEER 

PREMOULDED JOINT MATERIAL I WHERE POOR SUBSOIL CONDITIONS ARE ENCOUNTERED DURING 

SECTION-BB 
-k SIZE SCALE 

9£ 

CONSTRUCTION. THE LENGTH or STAKES MAY BE INCREASED 
OR DECREASED DEPENDING ON SUBGRADE CONDITIONS. 

::;:::~;;1~t~-~ ~ .. -------
Rew;,ed k ,-.,,,,,,.,,,,,., .v1rn,J;'d 1.5·/. ~ 

/21,tpr.-,ved' ~ri/?2;/9.ff$ Ju,j,,, ___ _ 
,'/J'fr.f'!f~,,,-~M6,f'. :eGEa<"A!V/<IVY 

COMMONWEALTH Of PENNSYLVANIA 
DEPARTMENT Of HIGHWAYS 

LOAD TRANSFER UNITS 
ASSEMBLY DETAILS 

IN ACCORDANCE: WITH DEPARTMENT STANDARD 8-1 

APPRO~~~/:!JSZ 

CHIEF ENGINEER I r YPl:-E 



I "II .,. 
4-_J~ 

:..,, .. 

' I" 
u~_H"" 

r CONSTRUCTION JOINT PLATE 

1/~JJi" 

'i • Dia. Holes 

r EXPANSION JOINT FILLER 
1" THICK WITH SLAG AGGREGATE 

JI Spa . .@. 12 = I l~_Q" 

Arc 

DIAGRAM- PLAN VIEW OF DOWEL UNIT 

DIAGRAM-ELEVATION OF DOWEL UNIT 

To)' of PavemenT 

Min . .3/g" Dia. 

z." For s· P,:weml!.n+ 
3" For- IO"Pavl!.ml!.nf 

DETAIL OF CENTER WI RE 

of 10' slab 

• l"r)I 
lnsfall1ng Cap 

Center Wills 

() 4 tflt=l~~Dowels,IBflon9,12"cenlm 

.9"Min. 

"--1...il .. 
If§_' Con.struchon Joint Plcite 

Free end of dowel to be 
coated in field in accordance 
wil-h Deparf-ml!.n+ .Standard -, ... 

l__i __ cSubgn1de. 

_§_ECTION /IT_ CONSTRUCTION JOINT 

MADE BY BETHLEHEM STEEL co.,BETHLEHEM, PA. 

sf 

Welds 

.,, .,, 
• • ,vi-~ 
"' -
~ ~I 

• J· 
~1&}1 

·~1-~ <n C 
L ;: 

& &I 

_,,1-, 
00 0) 

~fl 

"..1,t .. 

"" ,-·R.:ra, 

a• 
)_! 

Iii'' 
I_& 

DETAIL OF SLOT 
CONSTRUCTION JOINT PLATE 

'-1NI 
N 

, .. 

-,• 
"l 

3. 
la; 

-
FOR g" SLAB 

INSTALLING CAP FOR 
I 1C9" LONG FOR 

FOR 10" SLAB 

CONSTRUCTION 
12~0· LANi:s-

JOINTS 

, &/TIiiie 
tQ~-1,t':itZ 
I/~~~ 
t:e11krlf tw'h 

-£/THE£" -, 
I _,..,,._,..,,,,,, o.e 

,~~~ t:a?T//1t1(XIJ 

-~1 
.::1/d/JMI $6'/dd'd ,:d~ ln/lt:1~. 

-~~'tl --1--..:· ·-1 :fr'"Mti?,A'°dtt"". ,G 

** ·- *" 16 

nv"9"Stbb ,,,..,,. /o' ..,-;.,.,; 
-ir.- 7tg"For 314" +hick expansion material 11// for !"thick expansion material. ** 15/g' For 3/4-"thlck expansion material,' /1/g" for /"thick expansion material. 

INSTALLING CAPS FOR EXPANSION JOINTS 

SECTION F-F I 1c9" LONG FOR 12'.o" LANES 

To 

"' 

-1NI 
st 

"Min. 
ri:in,s_ion Joirt-f Mafl!.rio/ 

This end of Dowe! to be 
coated in held in accordancl!. 
with Departml!.nf .Standard. 

~-----~~S_t:_~.9rade 

SECTION AT EXPANSION JOINT 

_Min. Pocket Clearance 

F Metal Tubl!. 

F ---------' 

GENERAL NOTES 
The Unit shown on this drawing is cor-rect for a 12~ O" lane. 

width. f="or lanes wider or narrower, dowels are addt:d to or omitted 
from thl!. unit as show11, always on the basis of 12" center to center 
spacing. 

End Details are standard for all units regardless of number 
of dowels. Usual lone widfhs are as follows , 

Lane Widfh Over-all Jenqfh of Unit No. of Dowels 

IO'O" !JC:)" /0 
1/'·0" IO'S" /I 
12'·0" 1/'·!J" 12 
13·-o· 12°9· 13 

These. load frarisfer uniTs can.be used as received for eifher 
~nsion or construction joints. 

._.......-- For expansion joints, the expansion joint material af proper 
thickness (314" or I·), the metal fubes for dowels wifh space for V 
expansion, the coating for slip ends of dowels, and the insfalling 
cop for joint are to be added fo the assembly in the fi'e.Jd. 

.____ Fo,:- c.onstrudion joints,:t.hec-steel plate, the ·installing cap and the 
coating For slip ends of dowels are fo be added to lhe assembly 
in the fie.Id. The metal fubes are nof required. 

Standard end guides for: holding the expansion joint filler in placl!. 
shall be provided as required on Slandard Draw1"n9 B·J. 
No ~Y!.<l.91:!.~des are required for cansiruction joints. 

--Xt least eight stakes shall be·Jurnlshed for each assembly. They 
shall be placed as directed by the En9inel!.r- Stakes shall be of least 
½" in diameter and_ 15· to JB"in lengtJ,. 

Additional stakes shall be furnished and placed os d1"rected by 
the Engineer w~or subsoil conditions are encountered 

.. 9JJring construdio'n. . 
\...- The length of sfakes may be increased or decreased os directed 

-by the Engineer, depend-,.ng upon..the subgrode·condifions encounterl!.d. 
The installin9 cap shall be removed after the first,or after the 

½~cond pass of the h"nishin9 machine, at the d1Scretion of the Enginur. 
Upon removal of fhe 1'ns-lallin9 cap the resultant spac.e shall be 

\-filled promptly with fresh caner-de carried back from the mh<i!.r, 

Revised to provide for If t Dowels 

Approved:!J'ttMl_'2..J;._ ____ l962 

Revised lo slraiqhfen Svpporfi"ng leg. 

APPROVEO.LY&l'!~M.C,', .. 1961 
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1\' S'PACa:'5?, cl' le 11: O" FOR: l'Z.1 A.t.111'11, 

-pus;N Or DOWEL UNIT 

l ~ ~ l ~ ] ~ J __ _! __ j __ i ___ j_ __ l __ 
Slot=: RAIL C£NTER 

SECTION A-A 

~~= 
' DOWEL KEEPER CUP 

TOf' ·or PAVEMEN.T ~ 
<i CONTRACTION JOINT 

/ SA.WED JOtNT" 

-,'-----~----- r 

,_ 

DOWB...'5 TO BE 18~" LOIIIG,.IY4'j/lJ1-a•o,c, 
(SE"E SCl--lEDUl.E FO~ Sl'Z.'E) 
~-"AEC WE'{.J:) 

"""FR.EE" END OF DOW"E:L S\-\ALh6E C.OA.\E..00~-----
"A MnJIMUM or 1'2." 1~ THE' Fic:·Lo, 

~ ,,_. 9Yz." 

"' 
S\OE RA.IL SUBGR'°'OE_..2_ 

SECTION THRU CONTRACTION 

GENERAL ~OTE"S: 

.. THE .. DJAMET~R or Ai...1. WIRE" SHAL.L NOT BE L~SS n-tAN S/113" 

THE UNITS A~ TO BE" SHOP ASSEh'\BLED AS TO OOL-YG'LS AN.0 
"SIDE RAIL~ AND SHIPPED NESTED. 

JOINT 

-tr il--lE CENlltR OF' 'COWELS S~IA.\.L SE \...OCATE'D V'liRTICAL\...Y 
1/e,w BELOW THE CEN.IE.'R OF" Tl-l'i:'. SLAB. FOR a• AND 10" OE-PT\.\~ 

RESISTA.NCE WE"LD 

OF PAYING THE Dl';,TAWCE 'F~ot-'I 'o\JBGRAOE" TO THE' CENTE"I< \..\NE Of 
·-oowELS SHOWN AS 4"3/s" FOR 9" PA.VIN.G SECOME'S 31-'S''AND 4-YB 

RESPECTIVELY FOR B"t !O" PAVING. 

THE UN ITS 'TO 8£ 'oTA\<E'D lN PLACE BY Yi-< /8" PINS TO A DE'PTl-! 
AS iuBGRAOE' CONOITIOI\JS MAKE NECE'$SARY ALONG 80TH SIDI;;$ 

A~-WJ 
(AL"'tJ:I 

-·1,ow&:L CAF"ii~ /":.s1ur:.-:nit.· 

"' ' u "' 
"".N] JJ..'a.} .. rlt-<:J 1C -ff {to=•if' -~ 11 

.CTMTElt ""R:An .. J· 
I I ,. ' 

SIDE RAIL- t--tml,,E£];.· : .c.AP~ -·-,. , •. ,a· ,a· , •. -- . , .. ,.. , .. ,a• , .. , •. ,· 
"""""'' _} t'2· : ~o· FOR \Olo• LA'Wn s 10 S"""-CE8 '"' .2." \ O" Ft)l't I lLO• LAN!!:!i ,. 
u SPAct8 fl 12:•1o U•O• i:'hR 1<:>~1 Aue--. 

.PLAN OF" DOWl!:L UNIT 

I !\:ii 
~EXPANS\O'S MATERIM. SuOl'ORT : 

~3: f-1' A ~~ ~ ft I 7 /:, 7,l i - J"\ 
i I I 

C<~E~IC StOE RAIL 

.1 

3" MIN. - 3 1/e" MA'l<. I: .. a·M11,J. 
1 

!"MIN· I 
21/e.' MAX. 

___ SECTION 8-8 

~ r CRl~PJ ) 

~CRIMPtLAP 

~

6~CONTltJUOUS F1LLE"R &TRIP WELOE"D 
w PL.A.ca 

·.EtTI--IER ;s•%~·-SPACERS W-E.L.D.ED- i"Q CEKT!'R 
METAL TUBE NO BOTH END~ OF 'a\.llE\..D . 

"" OHTIHUO'J'=:) IK>JERi"E.O C\.lb.NNEL WELOE.0 

10P Of'" PAVl!ME'NT 
M PLA.CI!.. 

t 
~-

DIRECTIOM OF CONCRE"TIW.G QP&RATION. 
E'KPA1'f'i5"ION - ~TER.lAL .. SU220RT 

,. 

~ 

g• 

PREFORJ1'1et) EXP. 
JOl"-IT MA.TER\ .... L 
TO Bl£ A.ODED l lJ 

Tl-\E FIELD 

A,Lf"" Of" OOWE1.. 
6E" COATEt> It.I Tl-tE 

SIPE RA.IL 

_____ 'a,USGRA.OG2_ ___ _ 

DOWE"L'a .TO Sc TW"''(T8:1/t" LONG '*1'2."0,c_·_-::,---

ARC WEl..0 A~ WELD 

~~ 

CENTER RAIL 

EXF'MJSION JOINT 

5ECTION THRU EXPANSION JOINT 

Ern-\E'R THE' A'aO'l~ "£)(.PAN&ION JOINT ·A';,SEMSL'I 
OR TYPE E 'E.XPAN'i310N JOINT A.~~aMe.1..Y ---~ 
s~oww. ON A.T'TAC-....'E:D O\>JG-. Wll..1... 131:. V'!:!)e.o 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF" HIGHWAYS -

LOAD TRANSFER UNITS 
ASSEMBLY DETAILS- SAWED JOINT 

IN ACCORDANCE WITH OEPARTME"li STANDARD 6-1 

A?PROVED 5cwh:mb:i1· :ze, ,.,,!tS 
OF" sioe:: F?A!L A MINI MUM OF" 8 STA\::E:'?) SHALL BE USED F"O~ 

_ EACH AS'5EM.BLY. 
SIDl: RAIL OETAIL CENTER RP,\\_ DETAIL. 

0
~fe!~~ 

~ \'~r.. ,:,· ;,JJJ~rtidt~IT_Y_P_E ___ J _ _,I 
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2 4 EXPANSION JOINT FILLER . si\ I 

, J" THICK WITH SLAG AGGREGATE i----, 

I H Spo. @ 12": 11'- o_" ____ _ 
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Arc 111'.>'eids, 

'S 
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11 Soo.@ tZ"•tt'.O'. 

rdowel bar keeper\ 
-~---' . 

.> )Arc Welds..( 

/ 
V"'-dowel bar keei 
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i, " DI AGRAM - PLAN VIEW OF SAWED CONSTRUCTION UNIT , , 

.. 

DIAGRAM-PLAN VIEW OF EXPANSION UNIT 

DIAGRAM-ELEVATION OF EXPANSION UNIT 
Top of Pavement 

To.e_ ot slob 

Min. ¥t: Dia . ...--· 

2"For 9~Pavement 
3• For /O"Pavement 

DETAIL OF CENTER WIRE 

Sawed c.onstruction 
Joint 

1~;+ Oowels,18" long 12" centers 

Free end of dowel to be 
coated o minimum d 12" 
infield in accordance 
with Dept std' s. 

cS ubgrdde 

SECTION AT SAWED CONSTRUCTION JOINT 

MADE BY BETHLEHEM ST-EEL CORP . .!BETHLEHEM, PA, 

I 
' -

• ££. ~,, 

I 
I 

n A n n n t j '.l J J '.l J 
;, ... 

EITHER 
lthree ~"w2" 

l~~d:ga;0ers 

o, 

Q ~1 'c;~·Ja,•m 
, El);"'R \ 

'-~1 Tn /f,'3· continuous 
acers w e char111eJ welded ~ center q Poth /r, place 
ds 8! cop 

continuous char.roe/ flJ~ ¼-"" Min. 5/1(, ·o;a. 

Min. 5/1& "mo. 

'-I 
~welded In place 

** *l'. 
,. 

L.i__£S1 For 9" Slob For 10" Slqb 
* 1,t For ¾~ thick e,l(panslon moferiol, Ht/for I" thii;k etponsloo moterial /If* 11'8" For ~4· thick eipar.sion mote rial, 1111-for /"thick e~por.sioo material · 

INSTALLING CAPS FOR EXPANSION JOINTS 

SECT/ON F-F I l'-9" LONG FOR 12~ o" LANES 

To 

-N lnsta/Jin 
op 

Center Wire~. 
I"., Mm. Pocket Clearance 

1~\lioowefs 18" long 12"centers 

-:\" ~--· L ~ - - _.9.'.1,1J!>. '~ I 
f/;; Ex _g_n_~~-- ~9int Material 

40 .., 

_J,~ 
1his end of dowel to be
cooled in field in accordance 
witti Department standard 

------~-S~bJ~de 
F -------1 

SECTION AT EXPANSION JO/NT 

J 
l n n 

J A , _Ji 
(Side Frame 

~ 
~ ~,:!____ j 

DOWEL BAR KEEPER 

REdD-4 PER UN IT 

GENERAL NOTES 
The unit shawn on 1his drowng is correct for a 12Lo" lane width. For 

lanes wider or narrower, dowels ore added to or omitted from the unit as 
shown, afwoys on the basis dl2"center ~ center spacing. 

End details ore staiidard for all ynlfS regardless of number of dowels. 
I.Jsvol lane widths ore os follows : 

LANE WIDTH OYER ALL LENGTH of IJNIT NO- of DOWELS 
10'...o" 9'-'3" 10 
ti'-o• 10'-3" Ii 
12'-0' I t'-3' 12 
13'-o· 12'.3· 13 

For expansion joints, the exponsion Joint material of proper thickness 
c¾"or t), the metQI tubes for dowels with space for expan_sJon, the 
coating for slip ends of dowers, and the installing cap for joint ore 
to be added to the assembly in tf"IE, field. 

For sawed construe tion joints the coating for slip ends of dowels 
ore to be added to fhe assembly in ttie field. The metaJ tubes are 
not required. 

Standard end gl.Jldes for holding the expansion joint filler in place 
shallbe provided as req1.1ired onStandarGI Drawing B-1. 
No end guides are required for sowed construction joinfs. 

At least eight stokes shoJI be furnished for each assembly. They shall be 
pl_ac.ed os directed by the Engineer, Stakes sho/J be at least 1/z• in dlameter 
o~d t5''tof8" in /en9th. 

Additional stokes shaU be ftKnished and placed as directed by the . 
Engineer where poor subsoil cond~ions cire encQll"ntered during construction. 

The length of stol("es may be increased or decreased os directed by the 
Engineer, depending upon the subQrode conditions encou,tered, 

The instoll,ng cap sh<J/1 be removed after the first,orafter the second pass 
of -tl'le finiShing machine at the .discretion of the Engineer. 

Upon removal of -the installing cap, 1he resvltant space shaU be tilled 
promptly with fresh cone re te cdrried back from the mixer. 

I v-t: • o'f-7 4,.\ "'.., -; "!. 
}J S Rf ' 

r-c:.i.:· ... -; . , 

COMMONWEALTH OF PENNSYLVANIA 
DEPAIITME:NT OF HIGHWAVS 

LOAD TRANSFER UNITS 
ASSEMBLY DETAILS - SAWED. JOINT 

IN ACCORDANCE: WITH DEPARTMENT STANDARD Bl 
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TOP VIEW 

IFpipe rs on grade,place pipemdown Jt::-~, 
~ra:de end of box, uµd:rade spacer wall -+ v; •" 
toncave, downQrade ~pacer wall level =-

IF p1~ ,sat lliw prnnt, place pipe ,n W = 
rniddre of shoulder wat! and bofh spacer -+ -
wa!ls concave. IZ: ii ,, 

&posed edqes of endwa!I shtill Ix + 
chamfered one11) inch ----.-L- --~ 

OJI~ ~'"'~- -~ ~L~ 
ope , T£ ~.t1?hl1i~ ~~ 

II ,I±' -- =~- - - ,,,_ 
l 1 1 ·1 
j H i1 c 
,_L __ tt=---=- i 

END VIEW 

c ·,s 
1: 
~~----~ 

SIDE VIEW 

C.ut slope governs dimension H 

TYPE A ENDWALL 

~~Z.htd·2.4" 
M1ninium L"'5'-o'" 
E:XROSed ed(X.5 shall be 

chomfered onec1) inch. 

TOP VIEW ,-pm 

iW 
[~?CJ 
;";'J_1t -- L - iili_ ,:""t~01}-

6.. 5. 
__ _:1_=-

1_· ,_:..,-

" . ' ~ - 2.4"-~ SIDE VIEW 
END VIEW 

When shoulder fill above top of pipe exceeds two(c)ft. use Type D 
endwall and additional pipe. 

TYPE B ENDWALL 

~ 
~ 

Height o.1 wall (H) 
9overns dimension W '----1 

Dpqsed ed~es shall be ', 
chamfered oife (l) inch. 

fA 1 1 
Should~Fl- -.~.----J 
~~I~_ : 

:ci'::>--

END VIEW SIDE Y.lsY!'. 

f't 01A 

4 
4 

TYPE B-W ENDWALL 

1Jlli,;'. = <:0
0 

Exposed edQes shall be 

'

Ch?}mf..ered one(l)inch. 

l.C CJ.,._,, 

~A--j I,.,, 
1r,1_..,-

-' 
I 
I 
I 
I 
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END VIEW SIDE VIEW 

TYPf: D-W ENDWALL 

. 
~ 

-12"..; 

i::@1 
; 

I 
~·1..4''. ~ 

~NO VIEW 

t~~---, 

~~ 
TOP VIEW 

~ L ------j 

~ 
SIDE VIEW 

TYPE. Q END_WALL 

. al 
• ,= 

'lit 
~ 

a 
~ 
"' • <i ., 

~ . 
' ' -~ 

3~~-40 11 A.5.C.E.. rails spaced 6 1
/~ on centers. 

Len~th of rails variable. Slope wail end of 
rail rests in slot with 3" seat. Near end of 
rai! exte~ds into sccke with 3'" seat . 

TOP VIEW 

)] 

!J 
~] 

' .. 'S:.'=p- . Lxposed ed~essha/1.be chamfered ooe(1) ~ inch. ,, 
J , F\11 corners on inside of endwall ~lei! :'.le 
, ~- __ · rounded with c.onc.rete as s:lown. 
:j)..,~ • 

' w·c·c 
,] 

r::H-::1 
1br1t-.J6-

.r'e,-,. 
!J.I' ~ ·'~o . . J Hole for -tie bar 7o be burned 

A [Min.)= 3·-0" for 12.·, 15·; &. 1ei pipe 
A Min.;=4··o· for z.4·, 30~ &.36.pipe 
A.!Min.1=5·0· for 42:, &:. 45.pipe 

rtf1T 
Loca! conditions wi\l ~overn dimension A(Max.\ L 
L= f.,~ 
t-11inimum L:5··o· 
Exposed ed1es shDll be 
chamfered one (I) inc.h. 
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TOP VIEW 

A .-1 1( f--- , )ho1J\Oe~ 
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END VIEW 

TYPf: E ENDWALL 
-5·:--12."-5·~ -,-

Side road wall to be parallel to side 
road, both as to !ir:e and Qrade. 

Exposed ed1es shal I be chofufered 
one(l)iDch. TOP 
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TYPE F - I ENDWALL 

TOP VIEW 
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centers. Len1th of rails variable. 
Slope wall end of rai! rests in slot 
with 3" seat. Near en~ of ral1 ex~ends 
into socket with 3"sec1. 

Al! corners on inside of endwa/! shall 
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Cul_slope governs dimension H TOP Y..J'i.Y1. 
If pipe is on grade, place pipe in down 

Qrade end of box, upQrade spacer wall 
Cone.ave, downgrade SP,acer wall level. 

If pipe is at low point, place pipe in 
middle of shoulder wall and both 
spacer walls concave. Ept 01 .., ~.','[ 

it· s.o· z..o· 
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A (M1nJ = 4-o·for z.4;::<1'&:.36"pipe. 
A (Min.)= s··o'"for 4t' &:.48''pipe TOP Y.J1'tJ 
L=htd 
Minimum L= •r-o·· 
B = 0.6H 
B' = 0.6H' 

_L ,rr-~-1c~ 
,r---~-,.___ 

r. -L --, 
!-12.i '--12."- , -A----' 1Z:-1----
~i~' J,_,f';--,- __ , I )l\wOU~\aer 

-,,,.,,- 7 "f - - - , 7' µ---==-w 
__.,__ t' t" . -~-h--,- .--~-'--', 6--:rMin. 
.,., , d 11 I H' H 

..- / 

SIDE VIEW 

:._5....., 
E.ND VIEW 

TYPE E ENDWl'\LL 

Side road wall shall be parallel to 
side road, both as ta line and 9rade. 

L=htdtl'f 
Minimum L= s·-o" 
B = 0.6H 

~-1+1~ 
--J_q,J 

-·---L ---

- trl· ;.iz_"-1 • 

~ ;--r~p'-.-;~.~ 
'''"-~'" H '' h r~~-i;'"'~ ~~ ' ' 1: ' 

l·;··-U-----
1.7_ r-,--

-B 

SIDE. VIEW 

.. B -

[ND VIE.W 

TYPE E-S ENDWl'\LL 

~ 

i 
l5 
~ 
,£ 

+ 
.; 

TOP VIE.W 

=i,; 
t--
~~-

' ~-: 
:;L 
):,_,-

~6\tlc.-c. 

:fMin. 

C 
gl 

3Yi -40,. A. 5. CE.. rails spaced 6 Vi on centers. 
Le.n~th of rails variable. Slope wall end d rail 
rests in slot with 3" seat. Near end cl rail extends 
into socket with Y seat. 

. .\\I corne~ on im,ide of endwall shall be rounded 
with concrete as shown. 

Exposed edQes sha!f be ch9mfered one(!) inch. 
This endwa\\ to be used at low point.and~ 

at all times be constructed of Clgss·ff Coocce 
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TYPE F-1 ENDWALL 

TOP VIEW 
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3Y~ -40' A.S.C.E. rails spaced 01/2. on centers. 
Len(ih of rails variable. Slope wall end of rail 
rests 1n slot with Y seat. Near end of rail ex
tends into socket with s· seat. 

All come~ on inside oF endwall shall be round
ed with concrete as shown . 

Ex~o.sed ed9es 5hall be chamfered one(I) inch. 
This endwal\ to be used on Qradei and~ 

at all tlmes be constructed of C!'Zlss "B Concrete. 
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The de::.iqn of this endwall Shall be 

varied to suit location of outlet. 
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SECTION 
(FOR PIPES 48" OJA. AND GREATER) 

TYPE 8 or C - CONSTRUCT AS SHOWN. 
TYPE D- CONSTRUCT SIMILAR TO ABOVE 

USING 1'-6" THICKNESS FOR TOP OF 
BOX STRUCTURE(*). ANO THE WALL 
THICKNESSES, BASE THICKNESS AND 
REINFORCEMENT SHOWN ON "SECTION· 
TYPE O." 

e 
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SECTION - TYPES B-C-D 
SCALE: 3/s • t'-o" 

The base pressures in pounds per square fool 

ore shown for each type of manhole. Where the 

supporting ground at the bottom of footing of any 
manhole is incapable of sustaining the indicated 
loading, the footings shall be increased in size in 
accordance with the dimensions shown in the tab
ulation below. Proper allowance shall be mode for 
variations in height of the various types of manholes. 

ln general it has been presumed that a safe loading of 

one ton per square foot will obtain. The contractor 

-•-NOTE-•-

shall not proceed with the construction of 

any manhole until the engineer hos made 

tests of th,t foundation and determined lhe 

load copociy' of the underlying soil. 
Where ~necessory to increose the size of 

footing over ond obove the dimensions shown 
tor ony type of manhole at any specified 
depth, the contractor will be reimbursed 
for the increased quantity of Class A Con

crete and Reinforcement Bars o t the 

contract unit price for each of these items 

In accordance with the quantities shown in the 

tabulation. In such cases the lengths of reinforce'>-
tnent. bars shall be increased to conform to the 
increased size of fooling. 

The depth or thickness of footing below the 

bottom of the pipe shall be not less than the 
dimension shown in the tabulation for each type 

of manhole. 

The maximum depth of each type shall not 

exceed the total moximum shown i.e. 10'-0" 

for Type A ; 13'-G" for Type B ; 23'-6" tor 

Type C ; and 60'-o" for Type D. 
The minimum' base dimensions shall 

conform in all cases to the minimum shown 
on these drawings. 

MAXIMUM I TYPE I DEPTH FROM TOP AS DESIGNED BASE PRESSURES FOR VARIOUS SIZE FOOTINGS IN INCREMENTS OF TWELVE INCHES (12") OVERALL DIMENSION (SEE SECTIONS ON THIS SHEET) 

:o!AMETER OF OF MANHOLE TO TONS WIDTH M!N.THICKNESS', LOADING 1N MAX.WIDTH ADDITIONAL OUANTAT1ES !LOADING JN MAX.WIOTH>-,,,"i',i;e;c,;;e,,;,;;a;,;;;,;;;;;,c.t< AOOITIONAL QUANTITIES OADING IN MAX.WtDTH ADDITIONAL QUANTITIES, 
OF PIPE MANHOLE INVERT OF PIPE PER SO.FT. OF BASE OF BASE . TONS/SQ. FT. Of BASE CLA,.SJ. ~82_NC. ~~~i~(~T . TONS/SO.FT. OF SASE CLAfJ. %]_NC. Ri~~~{E~:t. CNS/SO.FT. OF SASE CLASU~ tCONC. i:~t.~'1':r· REMARKS 

.,. 

.,. 

.,-
42" 

.,-
42" 

42" 

,,. 
,,. 
,,. 

'• a-

10'·0" lo 13'·6" 0.60 
-----

13'· 6" !O 20·-o· 0.95 

20'·0" IO 23'-5'" I • 15 

D MAX, 30··0" I .43 
--

D MAX • 40·-o· I .90 

MAX. 50'-o" 
--

D MAX. 60'·0" 2.60 

MAX. 23'-6" I .05 

MAX. 30··0" I .3~ 
--
MAX. 40··0" " 

7'·0" DIA. 

7'·0" DI A • 

7'· 6" DIA. 

7'- 6" DIA. 

e'-o" DIA. 

8'·6" DIA. 

9'-Q" DIA. 

7'-6"1 7"-6" 

1-6"• 1··s" 

e··o", e'-o" 

,i'.£.c~ 

'-9_,~-j;-, 

o'- e" 

o'- e" 

a· - a" 
·-..1·- _o" 

1'- 6" 

2·- o" 

a'- e" 

1'· o" 

!'. 6" 

~ 
-- -----l \D 

,· 11 ;/''ai ! 

0. 90 8'·6" O!A. 0,30 " 
. " e"· 6" 01 A. 0. 50 " I 

I • 50 9'· O" 0 IA. 0 . .70 '" I 
9'• 6' 01 A, 

10'•0'' DIA. 

o. ea e"-6"• B'-6" o., " ' -
I . O 4 B'-6''• B'-s" o., 80 

I .. 3 2 9'-0"• 9"-o" o., '20 I 

,, ,, 
i 

~ 

"' ' ~ 2'::-.?'f?' 
1114''.~ir.19/16" '23\t4ft 

~ 5/16T7l-1' f ' 
-'-l::i: 1--L_ 

~,,~i7

/l/4',~li '1 '~ tt~IY,;~·· _ _,,,...,.u __ _._ .... __ u.,:-..,,, __ 

~ 5Ji6 

------- -i=------

8~2 ] _,./2-tl._ '. svi' /, ~=rsy 
SECTION ON it_ 

COVER CASTING 
ESTIMATED WEIGHT ao5 LBS. 

NO SCALE 
7 
SECTlbN"' ON (t 

FRAME CASTING 
ESTIMATED WEIGHT 555 LBS. 

CASTINGS FOR MANHOLES- TYPES 8-C-D 
NOTE:-FoR ALL MANHOLE CASTINGS. 

ALL FILLETS TO BE 1/e"' RADIUS. 
ALL EDGES ANO CORNERS TO BE ROUNDED TO l/16" RADIUS 

UNLESS OTHERWISE SHOWN. 
DEVIATION IN WEIGHT OF CASTINGS NOT TO EXCEED 5 % 

UNDER WEIGHTS SPECIFIED. 
THE METAL BEARING AREAS OF l'RAM:CS ANO CC'VERS IN CONTACT 

SHALL BE MACHINE GROUND TO FIT IN PAIR5, SflAI.L BE M4RKEO !IS 
PAIRS ANO EACH P,l,JR SHALL BE MATCH MARKED WIIH NOTCHES. 

. , 
/' "i 

0.89 

I . 22 

1.eo 

I . 07 

CIRCULAR BASE 

[ 9'·6" OJA. 1:-0" "' 
J 10•-o• DIA. 1'-5" m l,01 ll"·O"OIA. ' ' m o.e,; 12'-o" DIA.I ,., I ,oo 

10•-9• OIA, 11°·6" DIA. 12'·6" DIA. 

I I 1'-0" 01 A. NONE NONE 1.45 12'·0" OIA. ,., 
"' 1.2 5 13'·0" OIAJ ,., I .. , 

I T I I SQUARE BASE 

I 10·-o • 10'-o"\ 2'-0" I "' 

C<r,-e /' .'·.··'t I, ' - -~ CORRUGATIONS 
ON TOP 

(. 

HALF SECTION C-O 
(NOTE ALTERNATE MATERIALS) 

ESTIMATED WEIGHT OF COVER 220 LBS . 
ESTIMATED WEIGHT OF FRAME 220 LBS. 

SC
ALE-{MANHOLE STRUCTURE' NONE 

CASTINGS; I" ~ 1'-0" 

~4 REINFORCEMENT 6ARS, 
APPROXIMATELY 15'".APART 

HALF SECTION A-8 

,- -~~.~~ ;7-,,~~BHr~-' 
:_(~f:t/ 1/· ·1 I :"I, ,~.J:::.....1=_ 1Jt1:i"R_)( <t 

::r-J1,,,;1 2•'fi 'T2 ,;· 
i--1------~3~1~1!____~-----j 

SECTION A-A: FRAME 

PLAN Bi COVER 

MANHOLE- TYPE A 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
MANHOLES-TYPES A, B, C & D 

SHEET 2 OF 2 

;jfpy,l,/9bl SD-6 
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IIJ!:- Spacing, of toe walls and cut-off wall, 
tholl At 01 Indicated by grid diagram 
on the detail drawings, or 01 directed. 

*' ......... -·~ ........ _.,_ 

b' ,. 
•• ef 

.t 
.b 
~ 

•• 
~ ," 

~ 
,6 

I; • ~· 

Cla11 B Cement Concrete 

~ 
<,o .,o 

" ,__@ .. 
.;-

"' 

Corresponding end, of reinforcement ban 
&hall be fitted with an apgroved 
metal cap providing a ~ minimum 
clearance pocket. {typ.l 

Stream Bed 
:),,o,f,,I~ 

\·}/} 
161 2'-~".i 

SECTION B-B THRU COMPLETED WALL 

' I I 
' ' ' ' ' ' I ' 
' ' u 

Fine a99re9ote 
Filter Blanket (Min 6"-depth) 

,. 
-{! ,o 

GRID DETAIL 
(Stone Removed l 

High Water 

I 1'-ajej 

lJ , . . . 

-~ ,. 
0 _, .. 
_. Weepholes ~""v.c. or PLC.c. 'Pipe 

Mortared Stone 

28 Aggregate 

WHphole (Typ.) 

* Spacing of WeepholH shall 
not uceed 15 ft, C to C 

---- ·1"' 
,;·:~ : .. _ (0 1· 
..... ·• ·.• U) 

:_./?/ 
-~ ... 

I~ 

Str•IJm 81td -
~ 

SECTION C-C 

~ i~ll SECTION D-D 
": ··.:·.:; . 
:~·- ~ >~- i: 

SECTION A-A 

Revised to show Filter Blanket and W'Hp Holes 

Approved October 14, 19.69 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

SPECIAL MORTARED STONE SLOPE WALL 

APPROVED October 14. 1969 
SHEET I of I 

-:k'lt<ifa1 e/e,t:,. 
CHIEF ENGINEER SD-7 



ilder
!f/r 

Anchor Wall 

Cons+. Join+, 

/. 
Elevation as "1ndico+ed 
or d1rec+ed. 

,6 '--- .......,_ '-.......:-X. ,...-Type E 
s1, 6t:! "'-. 

0r "'• ·p1, 
P-00 rs~,..~ct 

'1-,,.,. ,{,I} "o-11' 
9, b .. ~,,_) '1< 

U;t.i· e Oy 
Q 'b -1-c- V',o 

'f oJ~eo'.s ·%.o 
I- J:'ro~''-1,. 

".?,,5,, I)., ,7~1') ~:; :_~:· o,,_, I -•. 
10P 11:,. 

Class Aor Class B Concrete 
a55pecified by pa9 item 

f"Min.Clearonce~z"Min . 
Pocket~ zYz"Mcix .. j? ~'.. Expan.1ion Joint Filler. 

Approved I ~~<i ;X$;:,,,..51ip-Dowel Bar t"¢"x16"1ong 
M<tal Tube , · · · · • 

-~-· 
One-half of bar rend•~ bond less 1~ :o:. One-half 9f bar riqidly encased 
lh graphite lubriconf or approved b;1umen. in concrete 

SLIP DOWEL BAR DE.TAIL . .fECTION 

.::::, 
'', '' '"" "-":::-, 

'', "--,,, 
',~,, 

',' 

t"I, 
o' 1v;, 

v0 
~V,' 

-,_, 
"'v, 

.,~b~;-' 

'" , ~-~-

'', ','-:'_, 

\"Chamfer 

·~ 
Toe 
Wa/1.ol ~~ 

-('<') «) 

.s+.-eo:n Bed. 
~/ 

,,a·I "'- I' .. ~'-.:6 Dowe! bci~:'i ,e:o- lo,.-ia +o 
be p\oc..ed @ opproX 1'l'·o' 

THQ.U COJy)Pl ETEP WALL 

'-':::, ,~ ....... 
uLAB DETAIL 

fl/I Exposed Edges ¼.'1 Rad. 

Gl21D DETAIL 
(SLAB R.Elv'.OYEp1 

•• "I I , ., 

C:• ,\J .. ., ..±J'I:I;J;;:;Juided Expanston Joinf Filler: 
·-,p 

--, 
4"~1, 4--1-,:: 

UECTION A A 

Revised for nomenclature change to agree with Form 408/1967 

Approvedf~LP.P"L~tl~-- ~d.,i-41~.,A>/_ ~. 
--&i'~~~ 

Revised for bar stze designation and for ~el w~ leng~h._ 
Approved.,¼,d.';>~C!, .. .IS6I -,-~"tfiiff~GillIT'l-'°'~c-- . 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-

APPROVED 

SD-8 



1---------------IO'·Q"IWIDTHJ------j. 
>---------e·-o· (WIOTHJ------_: ______ .J-, 

6'-o" (WIDTH)----------1 
5'·0" (WIDTH)----!, 

fu 

Vor.~to6" 6" 

4'-0' (All Widths) 

a•-o•rw10THJ I 1 
.__ ____ _,,_0'(Wl0Tll) · I 

f[Jfc·, i1 
FOR USE WITH -- .. _;_,I 

I TO 1 CUT SLOPES ----4'-0"(AII Widths)----

¾"Rad. 

f-----------_---_---_---_---_---_---_---_--::;-::;-;:::;:;:;:;;-:=== 10'-0" (WIOTHJ-----~-f--l 

,. e'-O"(WIDTH) '-o"(WIDTHl\--------7---=+=i 
c-----------5'-0"(WIDTH)--~~--+----+ 

VorJ~' to 6" ~· 

4'-0"(AII Widths) 

r---------;:s·-o·cw10TH o·-o·(WIDTH) 

-=-I~ 6'-0"(WIOTH) f I 5'-0'(WIOTHJ 

§_ 
10· 

,. w l'=o· .--------1: a· I " J •. 4 I I-. ~ r ._...., ,,,__ , 
,rear wOr. 'OI to s· 6 P ..;-.... -"":f1='JP"" 1 t j I 

I L i-sWY -~ 
~---4'-0"(AII Widths) I ·· ,-y ,.r#,? 

'°' { 8 inches - when gutter is in contact with 8-lnch rigid type pavements ond with all flexible type pavements. "'°' 9 lnche!I - when gutter Is in contoct with 9-inch and \O-inch rigid type pavements and with all rigid type bases. *'-Or as dlnlcted.Always adjust bock edge of gut I er to maintain the required 2 inches above the edge adjacent to paving. 

NOTE: THESE DESIGNS SHALL BE USED WHEN GUTTER IS IN CONTACT WITH ADJACENT PAVING. 

5, 6, 8 & I O-FOOT PLAIN CEMENT CONCRETE GUTTERS - TYPE A 

* { 
Binches for the 3'-o" width of gutter. 
12 lnc:hes for the 5•-0• wldth of gu1ter. 

Thi slope of shoulder from edge of pavement to gutter shall be V2-inch per foot. 

NOTE:THESE DESIGNS SHALL BE USED WHEN GUTTER IS NOT IN CONTACT WITH ADJACENT PAVING, 

3 & 5-FOOT PLAIN CEMENT CONCRETE GUTTERS - TYPE B 

~.Slope 

·~ 

~ 

The width of Q\Jlter used In computing the pay area is indicated by 
These gutters shelf be, reinforced when indicated on the drawings or specified. 
Curbfoce of Typea-A may be constructed vertical as permitted for PLAIN CEMENT CONCRETE CURB 

PLAtN CEMENT CONCRETE CURB GUTTERS --- TYPES A,CSD 

/ 
o14'Rod .... i / 3,_ 0, Ji 

81 
ShouJder ... ··' .. 1'-1o1,£-Rod. ----- l_;,,.Slop_e 
opefk~ 9• -£.. -,.."Rod. 

;: 

PLAIN CEMENT CONCRETE 
GUTTER-TYPE C 

PLAIN OR MORTARED RUBBLE 
GUTTER---TYPE A 

.S.h.QIJ!_d~ 

No.1or No.IS Coarse Aggregate -

PLAIN OR MORTARED RUBBLE 
GUTTER-TYPE C 

Standard Vitrified Brick·· 

L
Cem:~Mo'_'°' '_"}_~;-, ,-1 

-=}!1~~~ I ' . ... . I 
~ _Q_et.l!_e_ri_!_ §_a~ ~e&=? 

1 
L_J 

VITRIFIED BRICK GUTTER 

1·--1r~ 
'l~,;,---'---Ro-dj~ll .. ,.>~.:<t 
a• • .<1-_Rod.f 

~ 
¾ Rod. .i,?,,;;;,J&:tj 

.-. -- ~~',J . ---~ I 
i Pavement ~ 
~--'---- - - --'--'-41 

~rR1~ciEMalJ~ ~~~t~~fdcTIRicol OS permitted for 

INTEGRAL CEMENT CONCRETE CURB 

l -·-,- .. ,.., o/4"Rod . 
.... ~ .. ;,-.t 

CEMENT CONCRETE 
HEADER CURB 

HO'-O"( 4' - o· Min. for closures or curves J---l 
lnterm'ediote joints formed by hi" steel template I " 

1 
, 

pope, oo each ,ide of the templote.

7 
~• Rod. :f. I Rod. I 

with one (1} thickness of one- ply bituminous I , i'-1 ·Y< 

r:::::=Ji ==ic=J77' ·' 
~-Co,b oo Toogent Alignment~___j_f___ .. ,, 

'=-114• Premou!ded expansion joint at ~-;l 
max. intervals of 123 feet 

"''4 x 24" long A !Bors on this side of Joint shall be rendered 1 

Reinfon:ement ""'-----=: I bondlm w,th O ""'"' of app,o,ed mote,,ol +----rn' 
. ,::-

Curved Section :1. d~J-, Tangent Section of Co,b 'f___ + of Curb ~ 

----,'----+----------~ 
¼"Prem. Expons. Joint__/! LApproved tubes or cops which will provide Section 

o 1/2"( min.) positive clearance pocket. A-A 
Note: Curb placed on curves having o radius of less than 50 feet may be constructed 

with a vertical face, warped as necessary to obtain the I" batter (r•qu1red 
on tangent alignment) ct the P.C. and PT of the curve. Vertical face curb shall 
hove o uniform width of 8 inches, 

PLAIN CEMENT CONCRETE CURB 

ts'-o"Min. for Straight Curb 
. 4'-o"Min.for Closures~ 
t-s'-O"M!n.for Curved Curb 

~~w~e~~~i, j~~n,t;o~~mmed 

1/4" Beveled edges ,--c-,--~-, 

Q~ 
c¼"Premoulded expansion joint at ends of curved 

curb and at maximum intervals of 123 feet. TYPE A mu 
The top, the foce for o depth of 12 inches and the back for o depth of 4 
Inches, os indicated, shall be peen -hammer dressed. 
The bottom of curb may hove a tolerance of 1 inch less or 2 inches 
more than the specified width. 
Joints shall no-t exceed 1/4-inch in width for a distance of 12 inches 
below the top of curb and 112-inch in width for the remainder of the joint. 

STONE CURB --- TYPES A & B 

Revised to show one type of P.C.C. Curb. 

Approvedf~l!C:1£..4£/_§,, 19M ~ 
Revieed to permit vertlcol face constrvctlon on P.C.C.Cixb,P.C.C.Curb Guttars ond lnt8Ql'OI C.C.Curb. 
Also corrected Vit Brick Gutter ond C.C.Header Curb. x( T~ 

Approvedt'k@~ 1954 -Assi::.CHEFENGR."iC-.,..,.'C""--c------= =---=- -=-- -

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
cuRss AND GUTTERS 
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~1 1"Z.d+12~-

SECTION A-A 

r-Q'~ · Q _____ _ 
:\~/ : 
l,,-,-7 ' ,, ~---;} ~-~·~: ~--..;. :._: ~ ~,,.:, ::.;./~-, 
1 .. 1 Showi;g---- /;-~}/ 
: : Type F-1 E.ndwolV / 
............... (Type F·2 Similar)-...,......., 

SECTION 8-8 

_fJ ..... 

~

__,,----------
' 

,,;_ -7 

' ' : ' ~c~ '-....._ __ ,,...,, cj 

~l--2":~f-~~lJJ 
," Note 

,:,;.,- c. Modify bocks of 
·.,"::<. ~ / ~&--· endwo!\s lo conform 

9 ~-,, .. - ,.-~~-~-<t-.."""v" ,i with contour of Slope Woll. 

I , , h y"· ,c r-Shoulde~ - / ~ ·?--·-· '·· ~,. Sho_l!.!_d~.r--, I I I .. ~> ---.lr 7 _ -'d:-~6 r \ _; I .,, ... le, 
I r-f>_:-.;:-.::.:- - -.-.:/;,_-:I'.-'• . ,_--~-/ r+--- . I ~-~-~1.1,.-.,:i;.. 
I _j -- ___,-_/-' P.., '---+-71 '- ~ I 

/T"--i:-:::-r< / ,' 11"' 1 I II - - -- I l;J;-
l11--1 11 Type /' ,J$-• ,""o.1-· 11) I 11 T A I f' 

\y : : : FE~d~l ,/ ~f:> ? : : : dg!oll I 
/ II /\/ ., I 11 
r 

1 
11 / ,, FOR USE ON 1---L-tJ-----I--_J 

' L' ' ' ES _J___ ·1 ' \----+-- ,..- , CUT SLOP 1 ,_J 1 
---i-,__'.-j ___ , -B L---------1-----.J L..,___ Le 

SECTION C-C 

CLASS B CEMENT CONCRETE SLOPE WALLS_JFOR SPILLWAYS) 

Shoulder ,,. 

Toe wells shall be plain 

Elevotion indico1ed on !he drawings 
or as directed. 

~ ~~~~~:gnJ1~?tt 'W~~~( 
slope wo11, or be Closs B concrete 
if SO required on the drawings. 

PLAIN AND MORTARED 
STONE SLOPE WALL 

Embciikment 

,..Shoulder 
-+----

Existing Ground 
Channel Area 

12 

® Width as required on lhe -~ 
drawings- nominally 5 feet. 

,,,.._______ 

ROCK EMBANKMENT 
FOR SLOPE PROTECTION 

~-~ --,-7'-,,,,, 
Roadway / ' ;';_< 

Povement Shoulde1/ ,~;fl·,.. 3 - · 

/ 10piP!. 
~~--"".: / ','d-.P: ' _____ • /1._ ,. 3 ,,,........-,:-
Embonkment ,--- 'R> 

Slope-~ ~ 

<'.~~" 

6" Uniform thickness "',0 ~-

Side slopes and bottom width 
shall conform to those of 

odjocent parallel ditch. 

-<~--,Y,_'<><. 

Cross Woll 
en •Jpgrode end. 

CLASS B GEM. CONG. PAV'G. for STREAM BEDS 
( PAVED PARALLEL DITCH) 

-1 ~2 d t 20"\Nom.j -

SECTION D- D 

'•'1 0 

' 

Jr ' f of pipe 
' 

,~o-+-· 
,i. FOR USE ON 

' 

c-12"-t- - EMBANKMENT SLOPES 

-o 

-~o-t-· ,,,, 

s~~-'. c 
i ,,-- -_-_7_:___ _ · Type / 
11/ F-lorf-2, 

,- - - -'- , _ Eod•:(' :l 
L----1-- '.J 

' . ~ -- -- E 

r~ 

'' 
' ' r~-~1-. • • 
1111,- -
I I '-._____ a, 
1 I Showing , ,, 
L.c...l Type F-1 Endwo!I--,~' 

(Type F·2 Similor) 

SECT!ON E- E 

, 

.,...-- - '5 v,01--

FOR USE ON 
CUT SLOPES 

-\Q'..,, 

__,,----
, '1-o-t-·. ;;,-- :"-, 

_,i. . :_' ·:;,,r. 
·~' C 

' -
' ' ' I \ / I 
~ - _, I ' 

,6 ~' ',-___ ...... ,,./~~ 

, 'l 41 
~· .... ! 

c. _Note: ks of 
c.· Modify boconform ~ 

. endwolls too7 Slope Woll / 
. ~o+ with conlour IF , ~ 
~ ' Shou/der

1 

1 If_ 
1 

I 1

1: : 1 Type A 

SECTION F- f 

\-' , 

1 Endwoll 

',t \1 
I 

.,..A.L 

7 ,- -

I 

,, 
' l,' } ~ 

I A._ - _}, 

MORTARED STONE SLOPE WALLS (FOR SPILLWAYSl 

Deleted details for "Closs A a B Cement Concrete Slope WQII." 

Approved_&~jj_±i...!_~~ ~~t 
CHIEF ENGINEER 

Revised for nomenclature change fro~~!-1~, ~ ~Cf!,JO Guord_.fo!L---,, 

Approvedf"..~..!!.!'~Cl!. 5, (if,§__ - ~-
CHIE ENGINEER_ 

Slip-Dowel Size Revised for Bar Designation and for 

Approved/Yt¥/~/1/'1&r0 1961 .:;.;-{(""; __ ·_~ 
CHIEF ENGINEER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
SLOPE PROTECTION 

APPROVED /lfCU<:-lf' z_.;; 1947 

f'r,r. .,L ,It '.;'I-~ 
CHIEF ENGINEER SD-11 



r- Var. 8', 10' or 12' c. to c. as directed ~ 

-----.-r+.-l~ r•·t•"-tLI 
• 1·1~~1 
: I ,·-10· 

i ~-·+ 
(~,~~ +~1,m.l ... 1""" ' "',. ""-1,...,,1,,,,.-
i 3' 6" : .... J :'M\i 

I
' (Mi~) ::-(:ii M 
. ) rv·1 L, ____ , 

I L_J -TYPE A- The black diagonal stripes ore required only on face side of barricade. 

M_in. I!) M_in. ~~ 6°x4"- 8.5 lbs. I·Beom---:7 

1°9<J·i ~ E logr;i-1 ,"sevel~.l.7'~ ,2"Slope L?~ / 
e CJ_j_;; __ I -1~ 1-r-,.~'~ :-: rr· 

lldIB·.·== \I] ~JI[ =~·1;- 12',7' fl! . 2'74' I 
·.!.='O -~ ~-g Shoulde'r

7 
i .• i Shoulder----; 

..., 6 '1.c "0~ ·1 : I, •i I ' -g!! @ i'i ;;;I === ~~-- I, ,~1-ccJ,ebt,,~-' 
:~ --=--- !! [z __ e':d', : f'~l'2fi~I s·-.s" 11 :

1 12'~' 
:c.c o a. z Min. I 1 ~ Mm. I I[ 1~ 
3

i -: ct ~ "-I" 13,~5" : i L tt·-s" :r i: I I I I I rtl , Min I Emb. Min 11 II Emb. 
~1@118!,w Wtk-"'e\\W Wt.-1*-™I#'-"' ~,,),I"!,!;,""'· ,1 .. ,1 I ! · : 1 Slope I · 11 11 Slope 

I y.½J "IMJ 'I I I ,:,, 
I ,. I END POST INTERMEDIATE ~ , 1 I 11 h 
(,11"1 .. -1.y DETAIL POST DETAIL I ____J______J_~ L_j (L_jJ 

-TYPE 8- !>/""'w1 r,Yi,.'l WOODEN (TREATED) ;-STEEL-
l__J ____ L__J Space posts 16 c.-c. 

PERMANENT BARRICADES-TYPES A AND B. GUARD POSTS 

Revised to delete Cement Rubble Masonry ~~/ ~ 

Approved.t°"!PL.~.X ~ !!_~0 CHIEF E GI EER 

Revised for Addition of Steel Guard Post 
Approved __LybJ!4'/PO~r 4 __ 1961 

'f;jedliJr /Jeletlbn tJ/' /'t,J//b1/Jl'I/J# 
/2',P,o,..,Ped Jv1,l 2'4, /95<i 
R&V1SeQ' l'.:;::r-6v~;m:f /bJ.t 121/iJJ'"/n_? 
&pr,Pped..t'qf'P'tt'.-":'.'.,. /?.53 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
MISCELLANEOUS 

APPROVED. ~~Z€,-.-.. J947 
~~~~' 
CH(EF ENGINEER SD-12 



_\f-~I ,..l/4" Rod. 

,.. _jL -c:.:-.:\_:\_JIMin. 1" White 
'.L_ - - , .j , Cem. Mortar 

~
- _1f'R\e:• ,1 V \j(II· -~~ 

7., .C,' ·,-----;r, 
Rood"!OY : a I ___L__ 

L ~v~_J~-=--1;:.-: 
TYPE A 
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~ II !14"Premo!ded Ex.ponsion 

SECTION A-A THROUGH SCORING 

Joint Seolin,;i Moteriol I 

=:a- [ Plane of adjacent Pavin,;i Surface 

Joint filler 

NOTES 
The scoring operation shall be done twice. The first seo<ing sh::ill be C"'.one 

immediately ofter the mortar surface has been screeded and smoothed to the proper grade. 
The second scoring operation shall be done otter the excess water has disappeared from th~ 
SJ.Jrfoce ond the mortar hos acquired sufficient stiffness to remain in ploce withot.1 sirJmping 

All surfaces of the scored band shall be smooth,with true lnclinotions and draft. A!I corners 

shall be sharp. The edging on each side of the scored bond shall be smooth,true to grade and 

alignment and shall be free from on excess of mortar of it's junction with the scored band. 

Transverse E xponskln Joints of correspandim;i thickness shall be placed 
directly opposite those in the adjacent pavement. Also l/4"exponslon joints shoit be ;,lccsd in 

line with construction joint in the adjacent concrete pavement and at intermediate interl/Ois 
of approximately 20 feet. 

Concrete Traffic Separator, Type A shcdl be used in areas not 
artificially lighted. 

Concrete Traffic Separator.Type B shall be used in areas 
artificially !igrted. 

At the option of the co"lltroctor, either type scoring tool ;nay he used 
v.hen scoring between lone& of opposing traffic. 
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* When ulst!ng rii;ild pavement 11 cut, the depth of the sporator shall be 9•1nches or the 
fllll depth d adjacent rigid pavement, whichever Is greater. 
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SECTION B-B THROUGH SCORING 
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_..... _. l _ _ _ _ _ ---L Shoulder slope 1/i' per fool 

·r ---1...... Roadway Paving 7,, · -- --,~ No. 2B Aggregate 

_, E,SUBGRADE DRAIN :f$~~r Unif_18 , ~l~-:;~~~~ IS" ,,,( 
Mm.Slope 1/,."perft J " ~ ..f:n~·:.!;&!"-'>s#l¾: 1--:-';';M·-J C,t • ·"' - "" I M1... Slope 

Min.Slope~"per ff. ' /-J6"jMin. / 
S i obi 11 11 1 ff & i9'1t{Toporallel d1f~ In cut areas - > 

u 1 8 ou 8 0 e t Through slopemembonkment areas ·, 

EXCAVATION AND EMBANKMENT _A~E~~ ·~ Mesh Reinforcement 
when spl!lcified. 

S~o~lder slope ____ .....,. .,__ _ __ - No. 28 Aggregate eft 
~ IYz per~~""\.---·---· 1 Roadway Paving 7 £-_ /')" 

-----
1 

.i 8• 'V-1"' .,suaGRADE DRAIN I',' P" Glltt-;;___.,, // 
Unt.. . EB=_/ 

I 
Min.slope L/2"per ft Min. slope lf4"per ft/Slope of gutter 7 

-Suitable outlet left and right to Underdroin or to Foundation __,.,.J J Underdroin or Stone Founclotion Underdroin, ----- ---- L'~ 

Lo EXCAVATION AREAS 

.--- No. 2B Aggrego le 
--LI RoodwoyTPovin / -7--~ 

f' © " ., Vor. depth }[ SUBGRADE ORAl~.Zunlf a· 2:? 

t 

Min.Slope t14"per ft. · *'--lo Out/et-
Suitoble outlet ovoiloble or procticable on one side only. 

EXCAVATION ANO EMBANKMENT AREAS 

I 

{ No. 2B Aggregote 
W(" I - Roadwa0Pavin 7-S==: - ~ 

u- fil_ - _SUSG_BP,DE .QRAIN 1,,.,_ ..,......., ""''~ ~ Slope- Rate of SuperelevotionJ · <lf0::"ut/et 
Suitable outlet available or practicable on inside of curve ------

SUPERELEVATED UNDIVIDED PAVING 

t 
,_...-- ,--- __ __ _ , J-.,,-1? )-. r-- No. 2B Aggregate 

~ I' Roodwa Povin ~ 1 -.... --- -- . 
'~ SU8GRAOE DRAJN ~Level~ Roodwo)'. Paving 7---~ 

r. d hi. Unif(Ee 0,) --Slope- Rote of Superelev. ~ · .. depth .gt"'".t!_ Unif. e•J<I 
1 

· 0 j · Slope-Rate of Superelevot1on 4 " 
0 Outlet-

Suitable outlet ovoiloble or practicable on inside of curve 

SUPERELEVATED -DIVIDED PAVING 

_ -r-______ ,------ No. 2B Aggregate 

-- 1 Roodwoy/~--------,~ 
__.L-Embankment or .,,.~v~ ,_ g I I_L -

Ditch Slape i5"Mox.depl~i'suBGRADE DRAIN "f:l/,1"' \/a. EB 
• VO ... --"'~ I 

Unif. 8 Slope 'f4"per ft. Mio. 

Suitable outlet uneconomical or improcticob\e on inside of curve. 

SUPERELEVATED- DIVIDED & UNDIVIDED PAVING 

,.,. Unpaved shoulder 
, ~Roadway '_P,~~nt,,ii

7
-"

1
"'. ~,~·-;J ~ V..W-iob!~ =-~""" y IJ --28 ~ __,_-Ell ~ " 15' : r-. ~ W.f .,,,.,,,. •• mm-Lightly T . 5 1 " 15• ~-' .,, ,1,- compacted. ~ M.E:_ Mox i 11 15 J I Min I , 15 ' _i_ "'~ ~ r-Moxl 

Minimum iMin."' ~ 1
~"....: 4-inch layers, 

Maximum 
I 

MinOe. · th thoroughly compacted· --- Extra P_ 

CROSS SECTIONS 

EB-Six{6)inches minimum-or depth of adjacent insulation moter!ol or Sub-base. 

"'--IIAggreoote in excess of 15-inch depth is poyoble os 28 Coarse Aoorego1e. 
ii Excavation in excess of 15- inch depth 1s payable as Closs 2 EKcovCl'f1on. 
181-0ne quarter {¼)inch per foot for the width of divisor area. 

The top of aggregate under concrete pavement, base or gutter and through the unpov· 
ed shoulder area shall be covered with either one ( 1) layer ot o_pproved Bit. paper or one 
(I) layer of subgrade paper (A.A.S.H.0. M74) twenty-four (24) inches in width. 

Under Rigid TyP.e Bose Courses where Sub-base is riot specified either O!'! the drawings 
or 1n the PrOQOsoh Subgrode Drams snqll be placed on the upper side of all transverse 
conslfuction Joints and as herein sµecified for flexible type base courses. 

Under Reinforced Cement Concrete Pavements where Sub-base is not specified 
either on the drawings or in the Proposal: Subgrade Drains shall be placed on tne 
UP.per side of all transverse expansion ond construction Joints and ot low points 
of grade. They·sholl be skewed one (1} foot per traffic lon_e and the neoresl point 
of t"he drain shall be two [2)feet from the transverse joint. 

Under Flexible_ Type Bose Courses• Subgrode Drains ~hall be placed at low points of grade, 
at trons1llons between e:c.covotion and embankment areas, and where directed by the 
Engineer. 
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PIPE BEDDING AND BACKFILL 

l:'7-:V:.'~;1:.".\ COARSE AGGREGATE 

j:4~!";,.':'v".l".i CONCRETE 

):-;:-:-:·.:::-:--:! FINE AGGREGATE 

Pipe-Arch 

~ SELECTED FINE COMPRESSIBLE MATERIAL or when directed 

COARSE AGGREGATE 

tzzzzl l.OOSE, HIGHLY COMPRESSIBLE EARTH or other APPROVED MATERIAL 

LO. - Nominal inside diameter of pipe. 
0.0. - Outside diameter of pipe barrel or shell. 
H.D ( Hub Diameter)- Outside diameter of pipe at bet: :ir bond. 
W 112.0 ft.+ H.D. for pipes or pipe-arches not exceeding 48'' l.D. or Span, respectively. 

7 2.5 ft.+ H.O. for pipes or pipe-arches exceeding 48" i D. or Span, re~pectively. 
b - Vories in conformance with clcss of bedding applicable to pipe installation 
c - When unstable material under the pipe hos been removed, it shall be replo~ed with 

su1toble material compacted to a satisfactory density, and the bed shaped as 

specified in Section 601. 3 
d - LO ft. minimum, where proc.ticoble. 
H - Height of fill over top ,1f pipe. 

Note, The use of Coarse Aggregate for pipe tiackfi:I will be based upo'l the locat1on and type of 
pipe Installation. The moteriol and method of backfill shall be in accordance with Section 
60t3{d)Except o~ noted, it w,11 be used lor all pipes carrying surface drainage located 
within the limits bounded by the outer edges of shoulders in cut sections, or by the toes of 

slopes in embonflment sections. 
The exceptions ore, 

( I ) Pipes located in medians. 
(2J Pipes located ur.der sw!lles or ditch lines. 
(3l Slcpe p1yes in cut or fill. 
(4) Pipes under drives to private properties. 
(5) Comb,notion storm sewer and underdrain. 
(6) Pipes !ocoted in g,oded sections of interchange areas. 

For eolculating quantities of coarse oggregate,deduct volume occupied by pipe. 

t 
"- 1 , " , Shoulder {Earth )---=z__.. -----zr 
C,t, c--- 3-0 *----1 I ... - -- -

Slo;:i~ _ ,- ------ ., , ~,:___. . Tamped Soil 
" 6' 

F ·~1%1:.;: 7 ,..- I . >J'.~ 

l
', Mio ., 
" 30" 

24' .''°'' i'"''.·l,"1 No2B "' ~ Coarse 

~

•c Pipe Aggregate 

Ji
, <ii\ ( 3 Loyers) 

Tomped · '(/" ~ _J 
' ;, ·1,:~, t Tamped--.,"'• •, ~~ 

1---------,s·-----1 
TYPE I BACKFILL 
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3
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Ct -.-- -- . -

"s~L ___,__ -- ~.~.~. Tamped Soil 
-,.. 6 ,,~ 

F ,,, ...... , ·····.'."'·" ------. 
-f-:: , ~~ · '._if Ag:i~;ote 

24• f.·.~-,.~'' ;._:::;;,~~e (2 Lo,yers) 
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No.18 jCoorse 
j ~~ 0J<i'Y1 U:t . Aggregate 

2'Tamped__;:_.,,'•.';fb~/ 6, 
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-~~ --~~rs) 

~-15·--· 

TYPE II BACKFILL 

* Unless otherwise Indicated on the drawings. Also required 
for Pipe Foundotio.-. U:1derdroin,when used to drain Sub-base. 

PIPE UNDERDRAIN·TYPES ran BACKFILL 

r''''"-1 
C."'b~'.r--'fJ" Povement, Bose,11' ~ -- -----, 

-- -- i--- I or .::iub-bose ~ -~ 
I Gutter"'Structure 

men1 Structure ' I 15"- ~ 
-- --' - I ®-For details of . ,,.10~inol· 

~b-bose 1--1111-1 TYPE I lr.TYPEll BockfiMi' 151•torTYf'E A 
I - ---r-:- r::- . BACKFILL see 24"forTYPE B 

Nominal: I Bockfi!J lower portion of 
15'.:torTYP.EA I® "PIPE U'DRAIN" 
24 for T 8 ~.;-.$tt-:-~ Where placed under rigid base, pavement/ 

"q - curb, gutter or other slructures, the top o 
the aggregate shall be covered with one (I) lo_yer of approved 
building or Bit. paper. See * in PIPE UNDERDRAIN. 

PIPE FOUNDATION UNDERDRAIN 
TYPES A a B, TYPES I an BACKFILL 

.-fifff""Stondora ~I 
Piper 

EXTRA DEPTH 
PIPE UNDERORAIN 

I 

24" 

(S(J~~~%1J~fe 

6' 

1--,s"-i 
I I 
LBJ 

EXCAVATION-@ 

I 
AGGREGATE-(l) 

EB Poyoble~,-,~c~1,-,-,~2~E-xc'avotion. 
~ No. 2B coarse aggregate used over Pipe Underdroin-TypeIBock

fill is payable as COO!"Se Aggreg9te for Extra Depth Underdroln. 
Fine oggregote used over 1-'i~_e Underdroin -Type II Bockfl I I ls 

payable as "Fine Aggregate for Extra Depth Underdroin. 

EXTRA DEPTH PIPE UNDERDRAIN 

4-inch loyers of "' I 

Approved local stone or I• 
No. 4 Coarse Aggregate 

Approved slobs of I-
stone \"to 3"m width 

H2"-I 
Excavation in excess of 21-inch depth payable as Closs 2. 

STONE UNDERDRAIN 

· APovement,~ ~ __ ~ ,---.,w- 1 Bose,Curb, .,. i" 

Gutter or L r - -i I Structure. ~ ---r-J 
t___ -J Wh_ere placed under 

- ,,._,. I rig1d bose or pave- 1B Nominal 

- 1 _... aggregate shall be A re ote ~ 
ment,the top of the Coarse Depth 

Nominal cov. ered with one ( I) IJl!\I ® 
Depth layer. of <U?froved _..1.._ 
j Aggr,tiQ.£e bu1ld1ng or Bi. paper. f----- 15.----i 

- · -~I--~ The 18 Coarse Aggregate 
]5 shell be thoroughly tomped . 

®-15" for TYPE A and 24" for ~ 

STONE FOUNDATION UNDERDRAIN 
TYPES A & B 

~ tSl ~ Shoulde~A:r!.o~--~~., ...... 
'-~ u ,ope-------------- S-~ g. 

Gutter.Y-. .,_~ - _..-- -----;--.,~., .,~ 2B -- . ,•. ~-
Aggregate : ""'·.:;,::: ;:--:; :;, ~~ - Sub-base 

Tam dlo ~ • ~.!i1""4
'" . { " pe " 18" " . . -~: -- Impervious Material 

6 Layers)~; P.~ ~~:~J (4"Layers- thoroughly tamped) 

. • Qj~=lllil=_,Open joint of rigid pipe or 
Impervi9us . r- I perforations of flexible pipe Material-- . 

a D ~ Class C Bedding 
O.IS X · ·---r=~•-"' i[f• THIS CONSTRUCTION SHALL 

Pipe die.at bell BE USED WHEN SUB-BASE 
orbond+12 IS SPECIFIED 

....... 
Cut~lope Shoulder (Earth!:z _ -::i: ood ·--, 

~\\'•\--; o;,:__"~-!-~9• 
. •• -, --0:·--::-C - ----' -· .,;;_:;,; 

Impervious ~ _41!:l;;:~s ~--tSubqrode Crain 
Material .~t • 18 ~ "-"'1~'' 

(4"Layers ~~ i~ .. ~ 2Bc-*\J\Jf8s1te6.L l 
thoroughly , . , J1::.:. 4 ~1-11 ,ompe n ayers 
tamped)---,_ o• ~, t ()pop joiot ohlll/d pjpe"" 

~ OJ ..., perforations ot· lexlDle pipe 
• ...L I'll · \- ~ Impervious Material 

0.15 X 0.0. --1- _ '/!), ,.1 THIS CONSTRUCTION SHALL 
'--16' =.j 6 i-- BE USED WHE~ SUB•BASE 

Class c Bedding IS NOT SPECIFIED 

"'-- --r,: i -Curb NeworExlstQ'.CU'b-x~ -
Slope to%.f ~-- ~-~Pavement~- - - - - -fl" 
''If'' ,.,,., ... ---'=---~ __5-;s ,,,, .• 

~-~ ... ~ ··-::NAT:,b~:::TRUCTION + • 
IN CURBED AREAS 

Rl"-inf cem. eonc. .. Vit Cloy Lined Reinttem Cone,, ExlTo Str. Pl.cam. Cane. 
or Extra Str.Vit.i.;loy-with open joint °*cent ta 0:lora Avgregate 

Pipe 

I 
Pert. Corr. Gclv: Meta\ or Pert Sil.Coated Corr Metal-with ~rforotlons 
grouped within: 125°for 15" pipe eo•for 30 pipe 

110°for 1e" pipe 10•tor 36"pipe 
~------90° for 24" pipe 60° for 48" pipe 

Aggregate- 28: On cu. yd. basis- Compacted a complete ln place. 
Excavation-Class 2: Width-outside dia.ofpipeat bell orbond+1foot. 

COMBINATION STORM SEWER a U'DRAIN 

PIPE CULVERTS 8c CORR METAL PIPE-ARCH CULVERTS 
---g-TW" sotisf9ctory}--_ -~ · . .\hrioble 

material tho~ I 
ough!y tQIT\Ped · · -Pipe 

I • --- - -- L 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

-STANDARD DETAILS-
-j12"Min}--

,. 

Revised for location of Pipe Foundoti~erd1~i_g,.Types J a~. 
.A.µprOVP,d_ ~2i~1:"l.§~_R_-?.i_19s5 -·--~,i,C;~--

E:c.covotion over 36 inches in depth and for 
a moximum width of_24 mches 1s payable 
as Class 2 Excavation 

SUB-SURFACE DRAINS 

APPROVED C~./Z. __ )950 

~.,{~, 

CHIEF ENGINEER -

SHEET l OF 2 

Rev1s<id for the change in m,mmum d1ornetey'7~e pipes on Shae:_. 2. 
Approved ___ _A~t:!L _JZ.,.. _ 1966 -~:__ . ..,._ ._.J.~::,,_. __ {~_c.._-';!b __ 

CH,EF E'N~!N::E'~ 
PIPE UNDERDRAIN OUTLETS SD-14 



• 
} .. 
g 
.::l 

J 
Widened Pavement 

or Curb Gutter 

Poved Shoulder 

Bend 

ADJACENT TO STRUCTURE ANO/OR PAVED SHOULDER 

§_" 36" 6" 

~=====;bJJ~ 
\ / -----r._ 
' / 

'u,i Open Mouth 

\\----- / 
I .,,---.... 7 
I/ '\, I 

7" 

8 Go. Galvanized a Bituminous Cooled 

Joint Riveted 
/ Joint Welded 

r Free Slidint;1 Joint 
between Slope Pipe 
Fittin1;1 a Pipe 

. /u 
'S• 

: I \ I 
I'\ /--, l I 
1 :1( ',(i I • t _____ ,.,, p 14 Ga. Galvanized ~'+-/--#-

a Bituminous Coated 

- FRONT ELEVATION-

....... _____ ,,, 

1i ----.... :1 
1\,.- '! I 

Flange'""] 
l/2" Weld 

2" Centers 

-SIDE ELEVATION-

Nominal Dimensions (Inches) 

Diameter for 2: I Slopes 

A 

Lip 

Shoulder Baffle 

Shoult:~ -:-
Guard 
Post 

DRAINAGE IN FILL AREA 

I< 
o,..,;;; 

• 'I;.;. 
,s .S. 
~ 

9 o'. 
'• 

14 Ga. Golvanlzed -/~~----// 
a Bituminous Caated _£- y 

Flange":':} 
l/2"Weld 

2" Centers 

-SIDE ELEVATION-

36" 

Open Mouth 

/----- ....... 

/ ,,,..--,\ r ,1, 
\
,____ /11 

-- I 

,-Free Sliding Joint 
/ between Slope Pipe 
/ Fitting a Pipe 

. 1~11,~ 

11 , I 
I' ., I ;_.:-::.-:.-..:::_~ 

of Pipe* B C 
-COMPOSITE-

/ \ 
' ' ' ' ' ' 

' ' 
12" 281~/16 13 II 

15" 291~6 16 14 

'' ' ,, \I , , \ \ 

,? '~'-
* See Note 

-PLAN-

SLOPE PIPE FITTING-TYPE A SLOPE PIPE FITTING-TYPE B 

Note: Slope pipes draining only shoulder areos in 

embankments, other than those adjacent to 
structures, shall be restricted to 12" in 

diomeler {Minimum) 

Widened 
Pavement 

q: 

3"Depression 

,; 

End Section--· 

ADJACENT TO STRUCTURE 

Skirt 
Lip 

-SECTION-

Std. Connecting Band 

Connector 
Section 

Galvoniied Metal Skirt 

i.~f: 2.75 X Dia. T 
-PLAN-

END SECTION 

.. :.~-~:-~:~,;.;, Shoulderz 

R.C.C. Pipe 

OUTLET PIPE THRU EMBANKMENT SLOPE 

Pay Limit of R.C.C.Pipe 

__!1_" 

r.r:·~ 

I Pay Limit of 8.C.C.M. Pipe -..,-.-
24" 

_·:~·~:·.-~:4u~--~-¥ 
I 

' ' 
RC.C. Pip, i I 

' 
' I 
I 

' 

Std. B.C.C.M. 
Connector 

- Invert Paved with 
\ Bituminous Cement 

]t" 

Ground Line -

B.C.C.M. 

1P 
;5;~:-,.~-.; .• ~:-,~T"-;i~}-cic-.,"":st:;~.~~,.-~7-.-~.;;;-,~ ... .-,~-"-*1-_'c~~~-:c"'-_,~c_--_~" 

Portland ~ · 
Cement Mortar __J 

Std. Connecting Band...J 
\._Joint Caulked 

with Jute 

-SECTION-

BITUMINOUS COATED CORRUGATED METAL PIPE CONNECTOR 

Pay Limit R.C.C. Pipe l'OY Llmll B.C.C.M. Pi 

12" 12"(MIN)~ 

I 

same Ga,;ie as Pipe (M!nlrr 
! / Golvon!zed BU.kheod Plate 

I 
ll,--ii---

I 

' I' 
I' 

R.C.C.Pipe I l 
I' 
I l 

' 
' ' ' ' ' ' ' ' l I ' I ' ' ' 

Portland Ceme1 

I ' ..L... \'\~-":i./:•l-~~·::tr.it!-\;J 
;,, __ ,._._._._.,, . .,. \ I 

11 Mortar , Cont C 

Joint Caulked with Jute 
-SECT!ON-

,m) 

nve-rt Paved with Bituminous 

ement when specified. 

ALTERNATE BITUMINOUS COATED CORRUGATED METAL PIPE CONNECTOR 

:#; Adjust Length to obtain even 2 ft. 
Len,;iths of Connectin,;i Pipe. r~,r~rr. ~, 19'-8 

SUB-SURFACE DRAINS 

SHEET 2 OF 2 

SD-14 



'°"" ,,,, - ... , -·-----·---~----------

,~ =.. ------.c:=-=~ 
fhreoded ) ~ - - - - -{ Connector 

Rod-£ .~ 
TYPE- I CONNECTION 

Sizes: 18"- 24" Circular Pipe 

Threoded Rod 
---_. __ -:::. 

_· .. _ -_ - -- =-:: 
~~. ~~idec 

_iL __ ~' --- -~~ 
TYPE - 2 CONNECTION 

Sizes: 30''--36" C1fculor Pipe 
8 l81Xi1" to 58"x 36" Pipe-Arch 

~-

\·-

1~--
/// 
/L_---0--

i :c 
~ C 

___ (ci<>J, 
-....':-._-~ i - 1 

-•-,_,I--

TYPE - 3 CONNE1~Y..LQ1'L_ 
Sizes: 42" B Greater C :·c.;lor Pipe 
a S5\40" tc 85"x 54•· 1>,n~ -Arch 

I ALTERNATE TYPE CONNECTIONS FOR STEEL OR ALUMINUM: 

See Note 3 \ 

Diameter 

or span 

- T ____ i ___ See 

a: ti 
£i.2~ 
~~1:..:.9' 

___ _j_ 0. 

r\bte 9 

\ 

" 

'12"t , . Rod opprox " 
'I \ mside rolled d . 18 Lg 
' \ r · e 9e to 
,. 

1 

einforce corne I : , s .. ,,,.,, • 

I See Not, 7-- __ j1 \~ 

J 

.1-- -r: \ 
~00 ____ )'----:!:,_.- \ __>--- yl.-- -~ 

--- ___ w_ .. ~ ,q 
--- ·- -....... 

~ \\ \~ ?;,, 
\\ "' J/ \, /Skirt Lip 
~ \\(_ 

~~==----··-!Of~ ··-o/j ~~ 
fl:'. ' '_)o/=t_ oA... ··1cJ0_7_ --, _ 

" - I I , '" 
· ~ oJoj- -o - - ---:_~,:,- .if 

Toe Plate __ 
see Note a 

6MMox1j Holes oo 12M centers Mox. 

I, ___ , 

7 
_..§_~c~ 

T 
r. 
_ _!_ 

J 

'-
L,i 
' ' A 

\ 

• ;:' C 

//' 
--

[,i'>-~c·, .,· 
01 S~a,, 

,,,,,..-:;::;;:-;:::.~ ·.:::;
_,.,.-;:;,- .;:--;-

//_;'?',/,/ 
/-·· // ,; 

/ / . Dl-;;1,,,;~, 

f/ 
,1/ 

:/ 

u 
" 
'"---'--.---I/ r,.c,-··--:70--·- ----

i '8,/_ ' : 
L ____ ; _oj~~----· ___ o 

,, 
\\ ·;t~e 

-~-~:--~_J . ~ ·=----~·-"C... 

Toe Plote ! 

See Note 4 -~-' 

-7 

Hoias or :2''ce111us Mc~ 

/' 

-,....-- ::;:::;;:".·" 

)~l'-~c:-_::i;J 
//' ~~, ,'·\. 

_,1 __ 

TYPf:. -D ·~:ONNEc,·:cN 
S=,cs : 15·· - 36" C1rcul0r r.':,::,. 
5 :s'\!·" :., 58\ .;.a•· Pi(,e :v~r. 

·le"[' ;_.-

1 --~:o_-

; 

·;-

-, 
I 

2 

3 

' 

z 

,:, 

! 
ALUMINUM ALLOY END SECTION STEE.:_ END SEi...'.TION'.3 

DIMENSIONS OF END SECTIONS ~ 
1· - DIMENSIONS or--END ·sE·c--rlONS 
! FOR ALUMINUM 4LLOY PIPE -ARCH 

P,p~ 

Diom 
'rl 

DIME~1s1or,:::, CT u:t -c:.~_( 1 U:'.:, 
FOR :;!,l;_·,;:,i\l?t.C c.;i-[EL. 

C1r~~11"1C.•,1s - lncn,:!~ 

e 

._ :, --, 

k, c::- ·Jr,,:,<.· 
W ·1:h 

,r '.-,, Co 

::,,r; 
7:-'. , ,,·,.:n 
· ,r,;.;; .-::, ~· r,·, · r,, . 

/l,1,' I~ II"• 

8':i", ( J·, 
,;e, ·',;i, 

,;'C_ i) -.~~ 

;i,(,, 

arc,·· - c,·, r, 

_r,,: 
Sk: ,,t ,.:i: 

,r,· ,I• 

•,)( 

' r · ,,,1 , · ,,i · ~ 

··:,1, 

· 'c, ~, r. 

t,,. -; , ?,l _r ,.,.;,· 

'J:C r r.''.' 

l,l"•'S 

.,,r·· 

r1 .' ;-,i,Jrr:,0 .1, 

l_l"• 

i'·' 

c-

FOR ALUMINUM ALLOY PIPE ' 

1 
f.w7 

r·-~~;~ ·--Arch--·1--··- -r-- Dimens·i~n-; ___ ;-nd,es lnc.',~s Co,;e 

:G 
±. 1" Mn, ±,· :LI V2· !. 2· 

? .. ~ 

u:,, 

Pipe Dimensions - Inches 
D"lom. 

B H I L ;, A 
Inches Go9e ± 1• Mo1t. ± I" j ±1v,:: 

18 16 7 9 6 I 31 
.±2 I ,. 

2 I I 6 9 l/4 I I I , 6 36 

2 4 I 4 , 9 !{_gi_!_f~_J_ _4~ 48 
30 14~2 _15_+7\121521/2160 
36 !2 : 14 ---+-_!_§_ ___ , 9 : 63 172 

0_g_______'._ IL'. 16 101/2[ 7 . A4 I 
'! 1·~ 

I 4 B I IL+ LL+ 2-'---i 12 : 84 t~ 
j--- _J___ - - ..r=_ -

:. rn Inches I '. -- -7 - ---i-
f--- --~----1 A , 8 H L W M 

i Span yise -~- Goge_ Ll=-~- _____ M_ax '± 1" : 11/2•_·_1_ ~,-__ _ 

t~~---~--~---~ +~-+-:::! '_I~-- ~ ~~ • -~~--
1
; 

2s ---t1G-~--1·s--~ s-r14: 11 i;2- s 2s ,)2-· 12 -
1-----~- -- • ------- ------ ' -- - --- . ------- . ----· . -
___ 2_g__;_ 18 j J__j-__ , __ ? __ ; 14 6 31 1/2 --~§ _____ !2 

, 3 6 22 1_4_ .l Ej3/4 16 6 381/2 60 I?. 
·~·3--- · 27 1_2- ! 1_03/4 · 111/2 · 1fys 47 75-- ·,2 

5()---~ 31 -· 1z-! 12 1/4. 20 . 91/G. 54 ·---85·-- 12 
i58" ·--r- 36 12 -.,- 14· ___ , 26 1;]~8 . 63 96 12 

~-65 __ ~~ 4:0·-~ ;z" ·; 151'< 23 105;9: 79 11·2- 24 
72 l_.±3 _ _.1_ __ 1q_1_11l14. 24 1_12 i/s. 77 1g_fJ __ ._ 2·< 

!J3 
2 ', 
2 '< 

·:.,0 

<"1 ~' ., 
5 .-1 

6C 
f,f: 

' 73 
F, ,1 

', h 
i /~ 

14 

' ·~ 
I·~ 

i2. 
12 
12 

i 2 

12 ,, 

·" 
,:;, 

IC, 

I ;· 

,o 
18 
id 
,a 
13 

'" .I'. 

·c 

:3 
: f, 
i::; 

7 

j 

:~ 9 

{1 ' 

4 ~l 

G 3, 
+-; )0 

6 
8 
9 

I' 
'2 ,, 
! 2 

i.'.:' 

'% 
i-;, 

41 
51 
\JC 

69 
--, 3 

e ~"f 

3_"1: 
1 7 

S? 
F,7 
l( 

.~.(! 

so 

I (:_ 

e 

58 

1:" 

----··-·-·----------------·------------------ ·7 
i - 1 

--"'~--
_/ 

X 

---~ :.;.-:::::: - I 

,,-::.,/ I ' X 

ii 
\ 

O•nmeei 

~ F 

, _ __,!_ if'- ___ _J_w_j 
\:---.._ I 

---.::.~ ! 

-c.,-__ ·,.,_,-..: 
.N 
"""t 

·-------~----·-/ ,, __ .-, 
- - ___ _r 

:.c1~n,,clic:~ :.~.,:: 
s2ci10n · u,m y'IEW 

··,f· _. U":l. _;:,_-~'J __ s~_,.;--,·!·.Y·iS __ 

.·(! 10 c.;a ~.rnl(•r ,"l'l-c'h A"J:ii of ce:·,1er por1el~ 
,;,:·,ec, t.i1.Jl!1piP :;0,-,,_ 'J,i:J1~·: !o have '.op st:Grns 

,~<l";an,:-ed ·,·;c'I~ 0, boi:s 
·, nr,,' ,.,;r, g·:!va,-,1, ·,a ,t ifr:er ::i:,,;;1cz ft,~ the 6~;' t'1ru 84" 

··' ·1 r',Ec will be ,'_''xz''~l/4'' i.:ir 6G thru 
a,cfl ',:.:_es :1:7(1 , 2 11::::'', 1/4., fc,r 78'"·Jn".i 84" 

,,.,. :· 't,", :,,;:,0rizN! ,-.,11 c:r".! bott~ 
r,,.,,:c -~ ur;d.,r '.,,.::,; ,:-,,·~, r::n,0 1 s1;;01r:3 on 1he 79"x 49" ~r:d 

,;>,.; 

es. 

aiC ,,:,d ·,e ·t,-,,:~. 
,-,d ~ecl10c:~ to pm::: 11h:rh i,cvl! other 
~::,;,~ble ,:,rw1d1;d r,c· i<?a'<.cgc re~-u 1ts 

~--"' c, ,< ,, __ ,},_1_ ., 4.L..L..G'.Y.._l/·_!_Q__5fi;;_I_[Q!i_ _ 
;1,;o; o!:::ij .,, J ~,,_,:J ~% er:ich $ide with dioy /()7~'. 

in,; ~/}; 

'4 
"'· I 1:,rJI';' - "T (:, 

, ''·' q.Jg? ,is C,)';.1rt 

SH:~! 't,._, n,:·t-di,;p>:C 901,,,J,.,: ,e 1 
~ci,.:ns !i;'·1n-~6·'1~-~1 ·or . ~,e arch -;~·1!1 t: 2 

-.,,.111~ <:\-','··oJ(-( -~·: 1 fr.- ,1rr•e cr-~!1 st·~·:, t>c 
·;c,c·- d ,~·:,"c.cid ?<( ~h'lf: ~"" rr<Jdt fr'1rn 

·.J~tH ,!(, ·::," ~ "v2\·; er• c;;r.tr,, 1me 5P(ICW ')"c-c 
'P.;·1n: 0,' ';,;e r,,, ~~:1; '._0U1'e p·,tr ·~t.-d r.,,t~s 10 

11, ;r:'. !;. IS 
,·,1:,:·, 

,:rn~!• 
,,:,lh T,,e P!ate 
-- .. W; 1G 

, CJ' ?-E' --,,s··---- --------w+22" 

7 

·ceo Ji,;•n,,,,,,r. Gt10i r,,,,e 
~!icy ·::;or,. ; .. t' 

"·'i,' ,ONS 

:_.Tffi PiP[-t,,r-.::H 

c:::, ·,·.n11 '., - ~r c:r>.~.s 

4 

r& 

2~ 
::,,: 

H 
± ,i;2:' 

E, '. 0 

G 23 
.; :~a 
G ::. 2 

5 
'} 4 ;; 

9 5 .:, 
12 
,? 

Gj 
7'', 

w 
;:-" 

:',O 
36 

>~ 
(;onstr~c;- P.C.C. 
- toe wall 

c.,r--

PL1~;,; 
---:_:_~~~-1_ 

Groow on -:::111e1 er,,J 
Tonqwe on ini-et ?d 

,, 

--; 

-- ------· 
-- ·-· _ .. -- "j ,-~~-· ---

RemhxcenH;,nt < 
_, 

'' I 
' ~_;~=="- ,--- ~ ·;;_ f ~---.:. ·_;:-

_;:_ 

SECTIOt·J X-X 

s -

--- ::::---.. 
------.:~ -

-- 3~~<:f _, ~~~-n1-J 
-~ 

~"·iab1e ". 

:"~---~~~--~1~~ ,.;c~ma! 

--.;,,,. 

Plc,1ricd Cuive1·1 Lv-:ot:. ~~-~i-~ ··-~ 

'.:ll.OPf-: t~E..T/'IIL 

CONCRETE. _ _E:1'-LQ.. :-:;ECT ION 

f· mbankment 
SloP~ 

_::..:,-_ 

' ~---
1 Q;cm, '' 

CON(.-R-t.·rE 0:1-w :,::r:·: 10N O1M£NStONS ~~~-~ I 

,s _ /_~~ 2~· {,;·~+, 0r:~L~~-_l ,;;.J 
21 9 , 2-11 ;,-::.. o· .. r I 3-6 ~ , 
?."! --._-9_1/2 ·- J: __ 3_·-7 ~£---1 ~---§.: ... ·· . ·~- _f-..::J!cZL~-~; _ _;W 
?7 .- .... -'_" __ ·v:: ._'!:_,_o___ __ ?-=--.1~f---~---'5-.l~:g_ __ +.-1.-.6 ~;4·-~ 
30 12 4-€ 1- ;•:>1.1 1; .. 1..,-4 5-0 3!,t2 

~~ ___ 
1,:J12 , -~-::.i'./12. ': j~3\i ___ ,r_-~~-i~4 -·-s~s·· 3 4 

31-: 1'.1 5-3 ?-l(;-44 · 8-13tA 6-0 --+-"·~--, 
42 ~! -- , -2-11 ------ 8--2--·---6=-6 I 4V2 

r:;~- ~i--- --t--~~~~--~_1-:J~-~- ~~T1_~_r~-~ ~ -~Fi+d 
_Q.~~ERAL ~iOTES 

':::nd sectior: shall be of t'le sorn~ nXlter•c! els n,e pipe or ptpe 
~rch cu!vert 1.:i w;~1c,1 it i$ atloched 

2 End sec1ions fo, olum.i:um alloy or stfiel pipe, with o diarrn1-htr 
: ;rgf:, t/HJ!\ 54·; ,ie,d G" !he inlel end at a pipe c,il·~er: 1 sholl bi. 
01,c~,or\!·j Oel,J11, -:1 ~·,~ anch.?' shall btt shown on tr-..:i drowings. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

END SECTiO~JS F--OR 
Pl PE CUl_VERTS 

:~ .3 I 2 

_42 
4R 

50 

75_ 
85 
90 

lQj:'._ 
! 14 
;z~ 
1·33 

APPt:l'-JVED FEBRUARY 24 1969 

,' ~ / .-- /'· 
~---"--...,.L....£;...£:d/ 6( .{ 1/c __ 

if:' .~ 6 ,s i2 

'2 

77 
7; 
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----

'I;>' 
10 

,., 
,: 

ir,; 

,. 
End Post 

(lnelude.s brace) 

I I I "h I L ~' I I I I I f Fab,lc f I I I I 

CIHIBConcret• 
CAIi Footlnval 

9ui,: 
-.!. 

5' Mo1t. 

Alternate methods of securing vertical slay 
Wires lo lhe horizontal wires of 1he fabric 

-Line Posl 

.E ,. 
'Ir 
"' 

= 

I 

(includes onchor and 
fa,teners for attaching fobricl 

Anchor 

16' ± 

TYPE 2 RIGHT-OF-WAY FENCE 

End P001 
(includes stretchtr bar,clampa. 
broca ond trua rod) 

Closs B Concrete 
(All Footir.9s) 

ld-0" Mox. 

IB"EJCtenslr Arm~ L 
16' C-C Mox. 

~ (~•ano1e 
M"'- I 

:?\ ~1 " . ., 

"o 
,:, 

~ -45° 1o . 
•.,, 
~ 
j..., 

ITTTTTTlTTTTT 

~ 

···u:~ ,~- _:~ 

l~l , ~ 

r . ., 
' 

lne Post 
(Includes fasteners) 

TYPE I 

Corner or Pull Post 
(ineludes stretcher bar, clomps, 

braces and tru1111 rods) 

RIGHT-OF-WAY ·.,1 _, 
"" ___i_s:=),!,-!; 

FENCE 
5 Strands of + 9 Go. Galv. 
Steel Fence Wire 

IYPE 3 RIGHT-OF-WAY FENCE 

.§"..1..~_''..&" 

1 

Note• 

Corner er Pull Post 
( Includes braces and 
fasteners) 

race 

Pbee Pu II Posts .at on CH ocints In wrtieal ~1.\<'· 
olorment, at moiumum "500 feet lntervds i<' 

belween and ond/or corner pests in level 
terroin, ond/Or where direcled. 

Jiolll 
E1ttension Ann mounted 

oway from roadway. 
Details not shoWn, same 

as for Type 2 R/W Fence. 

\,.\ne post ----

;~ 

ATTIICHMENT TO C-2!i!li 

Line Post 

~~ ,..,,. 
Notes: ij \ 

Line Pos1' •hall.be__.., ii Cla11 B Cane. i _____..
Footings (36'X 12"XIZ"J at mc11d1T&1M ffllf'VCII& r" 
of 160 fee1. and/or whtre dkected. 
Place Pun Poat• at ande oolntl In vwtlcol 
oltotrnent, at maxinum 500"feet lntervolil 
befwten end andlbr CCl'Tllr posts In llv111 
terrain, ond/ot whore dnektd. 

Deleted refe.rence 'to size of pos~zw ~e- t;:: 
Approved July 22,1968 .... ::Z •< 

Chief En_ilnttr 

Redrawn ond approved April 19, 1968 
Revised Type 3 Right-of-Woy Fence. 

COMMONWEALTH OF 
DEPARTMENT OF 

PENNSYLVANIA 
HIGHWAYS 

TYPES 1,2 AND 3 
RIGHT OF WAY FENCE 

APPROVED APRIL ly 19~/j 1 
'.?")-J;;a,, · SD-16 

-ft 
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IOlM,4''7 -, .. , 

:?1 ='? 
N ._ 

CONDUIT BUSHING 

,; o ~7; 
5- ,5100 /,l--BEND AS REQUIRED , , , <<. (NOTE Nl ~ 

·--- - ------:- f,---- ',:) 
\ "" I >
I >--

~ :.:t.(:.:JS:~:it.:: 

~ I 
~'tJI [ I ' ( 

ALTERNATE CONDUIT 
LOCATION. 

I
' ' .. \ ~~~---:t~-~~ ,., 

~~ 

CONDUIT 
(NOTE M) 

2'-0" 

12' TO EDGE OF PAVEMENT( MIN.) 

ANCHOR BOLT CIRCLE DIAMETER "B" 
(SEE TABLE) 

'II 
l"TYP.]: :r.----CONDUIT 

IT
-___ , :t ____ 

1 
(INOTE Ml 

: ' ,, l • I 

!P l t~=~ 
ANCHOR BOLT CIRCLE -1 _::.:-; 
DIAMETER "A" ( SEE TABLE)--: J G ,,, , ,~ (> 5) 
FOR GENERAL GUIDANCE ONLY. 4 \ "' 
TEMPLET FOR SETTING ANCHOR -1-.._,,,,_,.,._...,_.1_.~_____t 
BOLTS IS FURNISHED BY MANUFACT- I :,: 

-URER WITH EACH ORDER. ! :1 1 

'fl 
1!..._§_" 

2'-0" 

BEND AS 
REQUIRED 

(NOTE N) 

ALTERNATE CONDUIT 
LOCATION. 

POLE ~----l---12' TO EDGE OF PAVEMENT (MIN.) 

POLE BASE 

GROUNDING LUG 

rcu 
G.;,Ou,v~ se'c-,.10 

{ 
I 

l 
<, 

ALUMINUM TRANSFORMER BASE (CAST) 

NOTE 0 

2"FOR LEVEL SECTION 

11' 
! I 
1'1 
e(I 

L,, 

7 
_> 

NOTES: 

A- ANCHOR BOLTS SHALL EXTEND 9" MIN. BELOW FORMED SECTION. 
4 ANCHOR BOLTS REQUIRED, TO BE FURNISHED BY POLE 
MANUFACTURER.(SEE TABLE) 

B- INSTE~D OF DIGGING 2'-0" S0. HOLE, A 2'- 4" DIAM. AUGER MAY BE USED. 

C- TOP OF FORMS SHALL BE LEVEL IN BOTH DIRECTIONS. 

D-ALL ANCHOR BOLT NUTS,STEEL SPRING LOCK WASHERS AND TOP B"OF 
ANCHOR BOLTS SHALL BE GALVANIZED. 

E- GROUND ROD l/2'1'x s'MIN.,COPPER CLAD STEEL. MAX. RESISTANCE 

TO EARTH GROUND SHALL BE 25 OHMS. 

F- SEE ~0-23 FOR POLE DETAILS. 

G- FOR FOUNDATIONS ON BRIDGES SEE STANDARDS FOR BRIDGE 
APPURTENANCES, ST-300 SERIES. 

H- LEAVE 30 INCHES OF #4 GROUND WIRE COILED ABOVE FOUNDATION. 

( WIRE EXTENDS THROUGH CENTER OF FOUNDATION.) 

J- FOUNDATIONS ARE DESIGNED FOR 30 FT. MOUNTING HEIGHT OF LUMINAIRES 
AND 15 FT. MAX. ARM LENGTH. FOR HIGHER MOUNTING HEIGHTS AND/OR LONGER 
ARMS,CHECK DESIGN ANDREVISE,IF NECESSARY, FOR ADEQUATE STRENGTH. 

K- ON LEVEL GROUND FOUNDATION SHALL EXTEND 2" ABOVE GROUND. 

L- FOR ALL DIMENSIONS AND NOMENCLATl)RE NOT SHOWN, 
SEE TYPE-C THIS SHEET 

M-CONDUIT, DIRECT BURIAL CABLE ?."t CABLE DUCT 3"f MAXIMUM. 

N- MINIMUM BEND RAD!!_I<':: TO BE SIX TIMES CONDUIT DIAMETER. 

l/4"EXPANSION JOINT 
FILLER WHEN ADJACENT 

------:rt1=rr,n1 :i 
'I I I . :, ~ 

·- " t.11ve' l'v) 
GROUND LINE = 
(LEVEL SECTI~ < 

GROUND WIRE i: 1: __II 4"MAX.FOR CUT SECTION 

-, 
1 TO SIDEWALK. 

CURB 
,_. -~v!--M-7-1-:,;:~1, 1=1:~-" ,,v,B I S I 11 

. 11 11 I 111 i '• 

"o 
-,1 

t 

11 I 
\ \II I 

"'-'LU. \ 11--, 111 ·., ----:;,Y- 11 I I ~\ I (0 ! -.!. 
! I I ! I - I II I'-.. 1..__') 

;-I 111 I 1111 "r:::--1 ----:::i.~._ 
l I J --f ____ ......, 
' ti I 11 'o~lM1N ( " I z-
> (_ c.:!} \ ( '·f I 
I I I l 

l I ) ) I I 
I I ) 
l I 
I I I 
) \ 
I I ) 
~ 
~I ' ) ) 

\ t \ 
l ,: \ ( ___ ... _ ..... ;:..;-._..--,._...-

FOR FILL SECTION 

TYPE-F 

FORM 6" BELOW 
GROUND LEVEL ONLY. 
BELOW THJS POINT 
CONCRETE SHOULD BE 
PLACED AGAINST 

NATURAL GROUND. 

(NOTE H) I : 1I I , 1 
11 

I 111-'-,-4"°':c-c: 

I ANCHOR BOLTS 
(NOTE A) 

'o _, 
"' 

IT
,1. ! 

'.I I 1' I I ii ! 

-~~: '1 

~\ :11 ::::yt 9f~ 
I I I I I I ) '<1-" I • 

( ........ __ J ~J ( 'l, er 
J I \ --
l I I \ l 
I I I ', ')2'-0"MIN. 
\ I '\.::_,......_ __ _ 

I I '-----=---ti 
> I \ 
', I - J 

~ 
l I [ \_ CONNECTOR FOR l/2"t 
I -'. ~-----z GROUND ROD ( NOTE El 
l 4 1, } l-~--,i------.... -\ 

SHOULDER 

CLASS 8 CONCRETE 

FOR CUT OR LEVEL SECTION 

TYPE- C 

SCAL~ l'a•'-C 

1: I!: 1::N , · 
II 'I 111~ t 
:I 11 I I 11 ) 
,, I .J.:{11 \ 
11 ,,·p 11 t 
:: I 11 ) 

~:!> __ , .... :... : I I JI ) 
~---~( ~~I c_~ { 

l/4"EXPANSION JOINT J - I 

FILLER - ,1 I \ 

) +t· \. 
\ 11 ) 
\ 11 ----_. .. ., ---
-- ..... ---- .... 11'- I 
I + 2'-0"SQ. 

' FOR STREET LIGHTING 

TYPE- P 

"' ;J. 

MOUNTING HEIGHTS "A" "B" ANCHOR~~IZE 

35' MAX. 15" II" 

40'-55' 

Revised No1es 8, 0, a E 

_Approved N~ember _7, l9S9 

Revised Anchor Bolts. 

Approved March 211 1969 #~efe /;t;:_ -
Chief Engineer 

Revised to odd notes Mand N. 

Approved 11/8/68 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 
HIGHWAY LIGHTING 

FOUNDATIONS 
A PP ROVED F<:!/;,/QC/j' .5. /P~!i' 

~ SD-20 



~a·~xJt2,' FLAT HEAP 6'?0NZE 

~3• 

tl:~'' r.
C!.A5SA"CONCOETE ;,• 

6. ~ 
(l'lACHINE SCl2EWS;COUNTEQSUNK 
t':ACH COf2'NE12 AND ff'llCHlOINT 
EACH SIOf". 

6. 

~ A ff:' 
L 

• 1---1-
IQ k ii' ~ '------t I 

, .. 
COVE~ PLATE I 

. ~, ~ ,· • I 
.:Ii I Et fo~? CAP ,6 

'-A W£lD \. ::'l:, 
_J J'J,3'1c~" ~- -=-- __ ,.:- .... 

I iti'I I I ANGLE u-- --- t\J 
• • , .. . _. -•¥ IROrt CAP Hf.~E 

.. ,~ ::i::}: ]...--IN51PE ~- BUSI-IING , k'EQIJll?EP 
. . . I SURF'ACE -~: ~ ..l__ 

,~ .. ~"',c5"' I OF eox. ~; 2DQ2A COAl25£ "!'' 6'°" • :t. AGGl2EGATE ,.; ·,;., 
SECTION Z-Z .•. T 

PLAN .SCALE":\'::!' SECTION A-A 

TYPE JB-1 

1'-3" 
.-z 

__ ___ lUELDED 
: z I COl2NERS 
1 : m!TEREP. 

~I 11~\-1-r 
CHECl<El2EP STEEL COVER 
PLATE l8~

0

X./8~1t,J,"4'rH!CK. 

FRAME-PLAN 

SJ/.,,_Jf FJ.,AT HEAO Bl2ONZE mACHINE 
SCilEW5;COUNTEJl5UNK EACH COl2NER 
ANO m1C·POINT EACH SIPE. 

6·_1_ 2'0· 6" zco· 

.. 1 It I 1 ·f[!; 

' 

'o\ ·-·· + l\, B - -
L 

B 
_j 

' . 10 .• 1, 
-..'.i.:... : : 

'.; --~' 

t:.c-± A_~'.l 
CLASSACONCll£TE 2De2A OA~.S "":·j_ AGGREGATE .. 6._8" 

~ 

TYPE JB-2 

IIOR!I: 
J8·1 AND JB·2 5HALL Bf USED IN LOCATIONS 
UJHERE THEV WIL.L 13f SUBJECT TO LOADS NO 
Hl"-.vt£'2 TH#IN PEOE5TQIAN TRAFFIC. 

R)Q OTfER LOCATIONS USE JB·II 012 Jl:H2 
SHOWN ON SHEET 3. 

EQUIVALENT APPRO\lfO PRECAST \JUNCTION 
80XES ffllt'r' BE SUBSTITUTED FOl2 JB-1 IIND Ja-z 
SHOUJN. 

AFJf:"IZ JH-'TALLATION, ALL EXPOSED STEEL 
.SHAU. BE' A=!INTED WITH ONE COAT OF SZED L.EAO 
AND ON£ COAT APPfOVEO ~TUMINOVS PAINT. 

T 
SECTION B-B 

2°0" 
,.z R 

" , ,._z l I 
' I 
1 OJELOEO CORNER5 I , 1, ~\ mlTEREp i " . -·---;---'911:= 

,I I I ~ I 
"1 I I 

1 L3"x3::C!4 ' l 
' I " -:0. 

' -u 
CHECKEl2EJ} STffL COVER PLATE 
t75ll 11 2f~x~"THICK. 

FRAME-PLAN 

SCALE: J'i:,1!..o"UNLESS NOTED 

I~ 2!..0~ • '--J..:-11 re II i- ' "'"" ,,_,-GROUND LINE 

~ 
,cumeco-ro ei: 7 DEPTH DEfERWllNED av 
: DOUGLAS FU2 012 1 DEPTH OF CONDUIT. 

~ 1 SOUTHEl<N YELLOW [ .1.I" 
-.!... I PINE. I C ct. OF 

7 

- --- I • f - ' ~ .I CONDUIT 
-~ -

: I l '0 -

• ' -- ___ J 

PLAN 
TYPE JB-4 

ELEVATION 
SECTION C-C 

BURIED TREATED WOOD JUNCTION BOX 
FOR OFF-SHOULDER LOCATIONS 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHW .. YS 
HIGHWAY LIGHTING 

JUNCTION BOXES-LIGHT DUTY ,.-~.s.--
~~- !SD-2J 



[ 

3• 3' 
12" L?_ 

2- If',¢ - B"4nchor Bar.s 

,-Jore: 

12" 12" 
3 ;¢4 8" Anchor b r.5 //7 bol/2 {,;Yer and JU ,;rfm Frames ,,'I •"I ,"1 6 "1 •±" '1 .-------~-I I . . . - I --- • 

/or boll, Corer f Sup/Jorfing Fr11m~.s 
in fhi., I/ Opposife S1Qe 

Norma/ Pos,fion of Conduil: 
Jf/2en 2 or more ore indicafed 
on .some .side &y wtll be 5P,<Jced 
6• on cenfers svmmefrico'/ 
ahouf tf of 801.. 

-- Drain 

::i 
" 
• 
~ 

,n each .;/' 4 Sidt>s 

"' 
2-/''0 Afefal ?(.(X;'_:-,,_ 

"7or //f'f/riy CO//<'/ 

-~I ~ 

,z-#4 U-&rs~:0--=il]fl j ~ ! (As shown) ~ , 

6" 

NorF: ~ 3'·6" 
Wn<!"re June/fin Box is in Sidel#UII:. ~ p L A J,./ 

•• Normal Posihon of 
Condwi .JleeYe 

- #,4-jo"/lortj. 8ors (a)b"Clrs 

.4r~a., lop fo Confe(tn w!fh ~ 
Sidewalk S(qoe. 41 oil allier '1 r:See [:nhrged ,, • 
/ocofioos rop /4 be /eJ1e/ . . 

1 
',1JJeloi1 "C&low 

1
s~" /Jelo,I 8 'i ?remoulded Join/. 

Filler (w!,ert> ffox: is 
sef tn ?a11ed Areo) I 

~ \'v----_ , (4"(N.TSJ 
In Eor h--..,:_f\. :'ll 

#OTF' 

For loco/ion, stje and 
Numb,r of Condwls f'or 
each r.lt11lchdn &x 5ee 

LiJl,f' Plons. 

~ 
'' ] ; I l ! 
~

' :'\> 1·~ 
' "' 

;=. -1 2 ~ ' 
_".__~~ 

~ [ Crushed Slone o.! GroY!'-

Ort1it1sh Ctv/; /I-drain 
Nore: ---

Provtde Two(2)Ct1. f"f of /40. ?B 
Ag9re5u;,k for f)ro/r) wkn no 
Vnder'i:lroin is AYoiloO/e. 

( Curb or rf;ntf ;/red 
Weep J/ol" 5lols ;}:, ;J·r !"J/ltde 
/n Cone. lUJcler Prom I/oles 

#,('-Rein/. Rods (ll)t/ 11 

Ool/2 .voys. 
C/a.rs~~C,mc. 

[J-Cop wkrl' retp1ired 

~ \_Conda ii ,J/een· ll'kre requ/;wl. 
For localion see Li9hllng Phns. 

G"{N.T.S.) 
.5"r/ Dmin /h/4, 

No7E: 
------ CoYer wi/h 3-Ply pr R:tp_.r and 

/Jreai. flir0ttjh J/olt;a off~,r com_pk/1.,11 

SECTION A-A 
JUNCTION BOX JB-11 

5cole:f".,,1!..o" 

) :::.-: 

' " ~ 's 
~ '1 
-~ ~ ,---

! ~ -oLai.:>_L_u_ 
l. t ( B 
~ C,"-' '----. , i I I 

kt~ i3 ~.s :,_ 
~'I;~ 

Bushtngs 

~-
"' r +~ -t --1-t- 7 

Ill ; 'I ' 1 I <l 2-1' 1,/efa! Pi es U=l=t- __ 1 

~ far Li/ling Corer 

-~ 

+7 I 'I ' I I.() r..c, ,~ .... ~+---+ " " 
/ I B \\; ~ 

I: I ' P=r-- - -1 ~ ' " ' ' ' ,L 

' L 1ii-
,> 

' " 
--;:::-_\ 

c~ 

w--' 
·.c.. +--+- Normal Fbsff,On of' 

Con<laif 5/eesle 

" 
J 4,gj! S"<' x6'.o';lom 8ars<@6'Cfrs 6~ 9· 9', 6' Nore: 

tt-#,f {,/-&rs{o9shown) ~ /?~ 6 Who!'re JundrtJ/J .8"¥ rs rn S/;,/ew11/.l 
Nop~· ci------~~-----1 Area, fop to Conform w/fh 

Normallbs,lron o/Condutf. _.,.., ~ ~ .J;dewa/k.Slope. I/foll other 
lf/;en? or more are ,nd,caft:t:I on ~ 5Fe 

6 
;{' L fV Locaftons /l)JJ /o .be /eJ/el 

same side I hey Jlllfl be s;x,_ced 6" ~ ~ r n, -/4 • • ,. 
on cenf(?r.; ~fjmmelncal ~1;,..> Oeta,! C ffe w See J)efodB f, ,Premoulded Joml 
aboaf f o/"Box ~ ...., -f"(N.T.5.) Ft1ler/where 801t. ,~ 

In Eorfh- ...., r- .._ .~•. _.~· sel m RJJ'ed Area) 

Nore: 
For Local/on, sip~ and 

A/umber d Crmrlu.ils liJr 
each t/1JflcfhJ1 B,,.,- s,::ae 

LI_Jhfing P/Qas. 

_, 
"' 

~ 
;3 
' ,, 

'~-.J 

Curb or Pared Area 

~ f/eepS!ofs!P~1;"xl"Jllnle 
;,., Cone. under Omin //oles 

#,f Reinf. Rods 4"' .f11 

bof/2Jllays 

~Ccp "'hert> ~aired 

j - Condaif Sk&e where required. 
For Localion, See Llghfin.J P/ttns 

l6"(N.T.5.) 

n . .1 ,.. b •,,-.., · 5'-!0roin ;lak --.-vrmns ro e,,tv, u aro,n /VOTE, 

J/07c: Prond(" Jwo(?) Cu. Ff of M,. 25 -- CoYer H't!h .)-Ply for ~.L¥"r 
An,n_,qok_for_ Oroin,!Vhen no SEC[IO# /3-8 ond Breol:. fhroay/2 hole 
(/fJdertlmm IS 411ar/o,!;/t!'. offer Comp(efiOn. 

JUNCrtON BOX .JB-JE 
Scale : /~""'l'-0" 

Mitered corners 
welded 

NOT&S: 

;-vs-11 and va-12 shall he l/st1d 
k7 ShouJo'er.s Dr ol~r ~fio,z:, 
wherdl fhL.Y will~ svly'd !o if!hiev/or Lo4ch. 

;Z.-For ofher Locof/0,15 t,ls11. J8-/orJB-Z 
Sho=n on .5heef2. 

3-Et;vivo/Lnf 1/ppn,ved Preco~f,A.mcf/On 8o;<es 
.Mo/ be .5't,b:Slth/led For va-11 and J.8·!2Shown. 

,,,.N-, :j lrw:=_ ======!---+----.-

•./f~ [~'.:_:' Be:; bar i I l -~ - . ·;:; ·1-:: ~ --~--- I : 
I 

5fr~/(zh/ ~ar I ~ ~ 4 x3 x~ 
' ~--_L / 

;. 

If 4 Anchor bar 8" long 
(For spacing see plan) 

ENLARGED DETAIL "C" 

i"-L 4 1 3•", 

/:FRAME PLAN 
(Sfnl or Aluminum) 

No Scole 

Weld Beod 
arti1.1.nd Pipe 

,, 11, 

11 lit\) 

~'-I 
:1 11(\J, 
11 11 
11 ,I 

~;;:r
DETll!L "B" 

COMMONWEALTH 
DEPARTMENT 

HIGHWAY 

OF PENNSYLVANIA 
OF HIGHWAYS 

LIGHTING 
COVER FRAME ( SUPPORTING FRAME 

Strucfura.1 $feel shall conform to ASTM A-3C designidion. 

5/'rudura! Aluminum sha/J conform fo C,OC,/-TC designation. 

Al/ concref., fo b° Cost "A' 

JUNCTION BOXES- HEAVY DUTY 

ScQ/~: 12 Size APPROVED.f.<;!'.P".~CY. .. ef!.(f'.~ .......... . 

• 

~- ISD-22 



.J. 

ROUND ALUMINUM and STEEL POLES 
AND OCTAGONAL STEEL POLES 

Provide protect ion 
for coble in6ulolion. 

Tapered shofl 

-- . ----· (FLAT OR FLU I tUJ 

4'-s~fi-1d-1t-1s'-
20'-25'-3d- 35'-40' 

Brockel Arm 

Tenon for Slipfi!!er (2") 

1 
·o ~-
;.:, :5-
,i- ii iii 
_, J: E 
0 • 

J ~~ 
~ ·-'? <: ~ 
·o ~_g 
~~~ 

Hand hole 

'h 

.Anchor Bose 

~

Transformer Bose 
(See Detail Bl 

{See Detail A) 
Do~ 

I I"' 
~ nrr 

' ' 

lll.L 
----,,1(--,,-+ 

I II i, 

, .. 
' ' L.-.J 

GENERAL NOTES 

I See SD-20 for details on pole foundations and transformer bases. 
2. Aluminum Potes - Shaft base diameter may vary from a"- 14'1and shaft wall 

thickness from .188"-.3J2M depending on mounting height and arm length. 
3. Steel Poles- Shafi base diameter may vary from 7.5•-10.0''. Nominal shoft wall 

thickness is II gage.( Does not apply to Sectional Steel Poles.) 
4. Monufocture's certification of compliar:ce with load tests outlined in Form 408 

is required for _gJJ_ poles. 
5. Cost aluminum transformer bose is required for all poles within ~Ofeet of edge of 

pavement except when pole is mounted on parcipet or wall, or when located 
behind guard rail. 

6. Where oil steel and aluminum poles or transformer bases are in contact with 
concrete, o caulking compound shall be used which will be on approved 
aluminum impregnated groy mastic type,meeting the test requirements of the 
Federal Specification TT - C59B(2}. 

7. ldentificolion plates shell be provided for al I poles. 
8. Bolt template for anchor base or transformer base furnished by manufacturer. 
9. Approved Materials for Poles: 

(al Aluminum and Stainless Steel. 
(b) Steel-by special approval. 

DAVIT-TYPE POLES 

Wo.'.':!!___~~ 
(See Tobie) ___: 

Teoon for Sl1pl1tter (2 ') 

t-6" --------
I 

- -1--
•<:::.::.-::,:--

-CO, ,, 
\\ 
\\ 

Where Twio Davit Arms \ \ .. 1 
are used, weld o l/4"gusse1 \,li
plole on eoch side of jemt ~
and top closmg plate. \ 

' Dnll 9/16"dio hole ,n Dovit 
arm 8. weld l/2"sq. out over 
hole for l/2"U.N CJ 1" long_ 
S.S.Allen type 11eodless cup 
point set screw locked by· 
l/2"'N.C.SS hei. jom nut. 
(One on eocl1 side) 

ALTERNATE 

Use 112'' stainless steel 
through bolt wilh 1/2" 
lock nut 

~--- -~~o~~:P:r 

L ,,. 
t 

' R (See Tobie) 

" 
Telescope joint for 
all Spans over 6' 

Pale- Alum or Steel 
Round orOctongonal 
Taper os required 
from base ta tenon. 

DAVIT SPAN 

b 
~ 

2°-5° for longer soons 

~ ~~ 
_, "'E 
oZ• 
• > 
-· E'&'. <-
'? ~ ~ 
·o o.8 
~ ,. 

6' \ 9' I 12' 

RADIUS ( MAX.) 15'-9'°[7'-dj10'-d 

·{: 
l Anchor BolfR 

~ 

Haodhale 

Aochar Base 
(See DetoilA) -=I

Tcoo,focm" 8 
See Detail ai°se 

'" 
' 

:,, "1 
, I~ J I 
'- - __ j 

POLE BASES 
NOTE 
Theonchor ood !roosformer bose 
dimeosioos vory with mounting 
heit;tht 

X 
L 

Bolt c,rcle 
x (See Notes) 

_j 

11/2"-13 Sq. nut ( Welded 
r1 1ns1de pole opposite 

/ I hondhole for grounding) 

R,m,.tbl• l bolt co-.er 

""""""'' ~- '"''""'"' 

SECTION X-X 
ANCHOR BASE 

DETAIL A 

welds 

Access door 

r-r:-
.i /fl 
2 i /L_Ji I 

I~~' _L._ re:.-

[_ 

L':'__"-~J 

/ Lower bolt circle 
. (See Notes) 

Top bolt circle 

~--~Pole 
Removable bol1 -""c..< coved4 Req1rnedl 

"· Aochor Bose 
"( See Detail A) 

1/2" -13 Topped hole 
for grouoding 

~ 
wi i 

~---L ~: 

~ 

C ' 
/ 

-~' 

" • 

-l.'l ",,JI·.,-,,.: s!ee ,o,,~; 
;.c,~e, 

CAST ALUMINUM TRANSFCJRMER BASE 

DETAIL B 

RUSTIC WOOD POLES* 
6"-9'-12·_:-~ 

v 51ee• w n loc~w ~-

. 
___ -...., ' ,th loc~wosh~:t,ers --=...:~=c=-:c==~~ 
! ,i 4"M/B·Gol s1eel w~ !:c=-

~-~:~ -~~--
----------- bolt sizes shown h ut ----------- _ _ 2, ond 15' orms use 

314 
.. baits throut;t 

0 NOTE- ~~~
1

6,ond9' ormsuse 

'I' 

L# 356 Alum. costiog 

"o 

~ 

" " Ii 

I

,, 

1, 
!11 

" I; ,, 
1:1 
I 

7 

· Melo/ 
Plinth· 

' 6" 1 T 

T\1n 1 __ .J 

I 

.-:/ I ,...:, 
QI r 

I 
I 

I 

"' 

NOTE 

I I 
_J...,._L 

~ 
I I 
L_ - .J 

A 

Wood Poles approved only 
for rest oreo lighting 

Pole 

* 356 Alum caslint;ts 

' ,,--

Arm 7 

Fdler block ~ 
glued to orm 

TOP VIEW AT ARM FASTENER 

Wood Dummy Plinth 

Ground Lioe 

iO" --1 ,, •. -~rr ' __p::---
.J , ,, •. 
-'I ~, -T 

+- _j_ 

"i N· 

-'-f ~\-:-T 
I /112' \ 

I ' ' 

' 
\ __ I'~[' Plow 

L2"~1/2" Wood filler strip 
Fosten with woterproof glue 

SECTION A-A 

'If Western Red Cedar 

I 

TERMINOLOGY 

--- Arm Len9th ------ - 1'·5"'•02·-0··1cf::-;.i;:;r·I 

• ~~~ 

~-

1rY 

T 

L' 4' ' 

• g_ 
•z ,, 
i-
0 , 

Sol Bock ==tT 0 

8 A 

' 

verhong 

S\o,:,e 'i .\ Shoulder ~ 
Slope=X,1 Pavement 

C=~-t-_!! 
X y 

T=MH-tC 

of L·:;n 

Tenon for Slipfitter{2"Sch.40Pipe)~ ~ 

~<~>~7 rs \ 1 SECTIONAL STEEL POLES 
Tapered Sectional Arm Members 
and/or 3"Sch. 10 Pipe 

Tope red 

Sectionol 

Shof! 

~ 

6'-9!.12!.15'~20'... ' 
25!. 30'-35'-40' ~ 

Bracket Arm 

·o :;::: i:: ... 
_, - .; E 

~ :::: : l 
I .I <:: 0. 

·~ ~ ~ ~ 
_, -.,., 0 ..Cl 

LO ,;t ::;; <C 
N 

I 

HondHo~I 

l;,;--70 
/ Aoeho, 80,.~ . •· . · ( See Detail Cl • / ~onsformer Base ~ See Detail a) 

.-i,_.~ , _, ,. -- Door 
·' "' 

';'If;· 

'...l!,1-J~'I-L 
"·K·,r;,, 
',· ·, 
' LC."-

X 

DETAIL C 

Section X- X 
A"chor Base 

Revised !o odd sectionol Steel Poles 
Approved: JUNE 27 1969 

Continuous Welds 

COMMONWEAL TH 
DEPARTMENT 

OF PENNSYLVANIA 
OF HIGHWAYS 

HIGHWAY LIGHTING 
LIGHTING POLE DETAILS 

APPROVED NOVEMBER 8, 1968 
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LUMINAIRES FOR MERCURY LAMPS 

See note 3 

30'!.. 40" 

Hinlle at either point 

2" Pipe bracket ·1· ~ £ Potilive sprint;, latch 

BALLAST HOUSED IN LUMINAIRE 

Notes: 

! t l Lumlnolres to hove Reflector- Retractor Type Optical System, with tllermol ehock-resJ,tinQ 
Gian Prismatic Refroctor. 

(21 Luminoirn to accommodate 250,400,700 a IOOO·Wolt Mercury Lompa, in approximate 
horizontal pos!t!on. 

(3) Focal distance or liQllt center varies from I ~2 to 2 ft.-R&fer to S0-23. 

TYPICAL TERMINAL POLE EQUIPMENT ARRANGEMENT 

FOR POWER SUPPLY 

Photoelectric ~ 

control device 

Focim,1 Norttl Sky 

Clamp condui~ 
to pole. 

Type "LB" cot! 
meta~ conduit 

Conduit on for 
side of pole 

#4\Minimum) bO!ll 

copper wi!ll in 314" ~ 
conduit 

Mechorucol connector -, 
Coot c_onnechon .-------.J.-1 
ond w.re with + -. · ,f 
ti.tumost,c I' 

compound U) _ 
to prevent _, I;: 
corrosion ~ ! 8:t 

0.' cc g 
• - 0 

0 g 0 
O Oo . ,. , C 

0 ' u ' 

J -1- ' 
SIDE VIEW 

Weatherhead 

Secondary rock 

Secondary power from 
local Utility Co. 
240/480- v, 1-4', 60.,. 
( Moy be delivered undtrQround) 

~ creosoted 
wood pole 

Meter and Metff Socket 
Meter suppl!ed and installed by 

Electric Utility Company 

SEE 
~ Watertight I DETAIL 
Cootrol cabinet -------- A 

2"$Conduit 
( Number Varle1) ______ lLUJ I 7''"''"" '"'' ~ 11111111 

~!~To Roadway L•Qhl1nQ 

- 3/4"'x 10'-0"(Min) 
Ground Rod 

0 

Guy !f 
neeesSOl"J 

FRONT VIEW 

.. 

;, 
N 

'ft' 

_tg_" 

DIRECT-BURIAL CABLES. CONDUIT 

Coble or conduit 

Shoulder material 

Backfill free of shorp 
rock or broken concrete 

s• Sand 

SECTION B-B 

~ 

Cable 0< conduit 

Note: 
All conduit, when not en cosed 
in concrete, shall be buried 
similarly lo coble. 

SECTION A-A 

i • ~ 

Direcl Burial Coble - Preferred Location P I f d r 
A I Keep clear of guard roll posts~2 _ '\

111

11 0
' oun ° 1°" £:'ench 

~~~~=-- -T ~i--~-----~-~~::,, ~':_~~~~-""-=':..-: 
A~ '9:? 1 Coble ends in pole foundation 

B ......, - ~ ~I\ untll pole is installed. 

, '
1
1 ii 1 

"-- E dQe of shoulder 
_ o II 111 
c N Loterol trench to ---111 11 , 
3: ~ pole foundot1on p1 II I (- ~I:,~ 

:~ : r/, i, I --~~-(,o 
_1 ~ /jl \:~(.._o~'I, -- -- - ~ - ~==-=- --¢~/ ~ .... ~':_--~-- -

I ~ c,,,~,-:.:,,~ ,:,:,:,,:,~Locolloo) 
Note: Where Direct· Burial Coble croSSH other Direct· Burial Coble, the smaller 
Cable shall \oop ~ the other Coble with o clearance of al least 4 inches. 

B PLAN VIEW Edge of pavement 

CABLE S. CONDUIT MARKER 

12· 

Note: 
t t=E Orie inch chamfer 

Z,D I W 

''IS J 
Directional arrows 
os required. 
Arrow and lellff 
depth 1/2 inch. 

CIOS88 
Canctflte ~ 

~ 

"' 

CONTROL CABINET 

SCHEMATIC WIRING DIAGRAM ( TYPICAL) 

240/480 Volt 

N A 8 _ALighlning Arresters 

~™----@i 
: ', : 
C -

___ J 

I (----{ I '~ o 6 i 
L _j_J_~J 

l _--.. 15Amp I I 
i-~-----7 

.,....----v _ Q _QI Man. 
S.P. Breaker I ru IOff 

.L • 25 
OHMS 
MAX. 

:ri~r l - :@ 
~------_J 

~;r-r 
it lt !@ 

~_9~_9_J 
s.P. T ls.P. 

i-r(t1® 
:(~_JJ 
- O.P: 

!l.9--9 -~ 
~- __ .J 

@f[{6! 
' O• L __ µ 

S.P. 

® 

![?';@ 
·~ ' -S.P: ® 

q ~ ~ ~j 
Typical for 2-Wire, 240-Voll 

Circuits ( Balanced.) 

2 t J__i1 
Typicot for 2-Wire, 480 Volt Circuits. 

Q 2 2 2 ½ 

? ? ? l Typical for 3-Wire 240/480 
'I' Volt Circuits 

2 2 ½ 

M· Manual 
A- Autom11t!c 
I-Main Circuit Breoker 
2- Con1rol Contact or 
3-Photoelectric Cell 
4·Selector Switch 
5- Distribution Breakers 
6-Contro\ Cobine! 
SP- Single Pole 
DP-Double Pole 

Noles: 

Allernole luminaires on 
each side of circuit. 

I- Items 2,3, a 4 not required If each LumillOire 
hos Photoelectric cootro! element. 

2-ltem 5 not required for single c/rculf. 

DETAI~ 

WIRING DETAIL 

• Corry 4 bore ground wire 
thru ground lu; in pole or 
tranaformer base and 
connect to neulrol wire. 

_1$ _ __.a._ ... ...,. 

To lumi noire 

• /0 Wire 

Splicet (3) 

"A" 

"8" 

5,-.,,..•1;,r_o...._ 

,. _________ '4 

Ground wire 

~-G,mdRod 

a 

I. Added Wiri nQ Detail 

2Revlsed Burled Coble Note and 
Schematic Switching 

A.e.e_roved November 7, 196~_ 

---, -'/ 1 
L'(,\r..<.1 

CH1d ENGIN_E_i_l1 ~ 

COMMONWEALTH OF 
DEPARTMENT 

PENNSYLVANIA 
OF HIGHWAYS 

HIGHWAY LIGHTING 
LIGHTING S. ELECTRICAL DETAILS 

APPROVED JUNE 27 1969 

I ~ SD-24 
CHIEF ENG:NEER 

<"<-
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I 
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I 

f - .__,- ::_ -~ 
II 11 

11 11 

I JL+:, 
I ··11 .,;,:t~ 

II 

r--

3' -1..!__g_• 
I 

I L ____ _ 

--- - --, 

- _J 

I 

I 

I 
L ______ _ - - - J 

;J 

FRANE & GRATING 
NOT SHO,N 

INLET PLAN 
(4'-0" SPECIAL INLET MODIFIED SHOWN) 

FOR A 6' ·0" SPECIAL INLET MODIFIED, SEE DETAIL A, 
PARTIAL 6'·0" SPECIAL INLET MODIFIED PLAN. 

- -<-=-:~ 
( ' +:, 
h !1 •I 
II t1 

~ :1 
11 :1 
II 11 

'1 
'1 
:1 

" " 11 II 

+ :: 11 11• PREN. 
.o ,, , rx·· ,,. ,ru:,;t-

' u I II I! 

~ 

' 

r----JJ.. ____ ..11. __ --1 

FRA#E I GRATING 
NOT SHOWN 

L _______________ ....J 

L. __________ _ 

!l 

1....:....:Q" 
NIH 

INLET PLAN 

~ 

~ 

I 
k 
~ 

:: 
~ 
~ 

PREPARED BY DIVISION OF BRIDGE ENGINEERING 

,,.,, .. ,., ,,..m••<--•"°" 

r-688.5 

I 1-sB10 

111.5 

STO. FRANE IITH 6RATI#6 -\ 
,i J !"f ANC~ SOL TS * 

/I . -- BASE PLATE. SEE //_L DETAIL. 

TYPE 1-FOOT OR 6-FOOT 
SPECIAL INLET, MODIFIED 

f '<_:-_-'ii 
II Ii 
II II 

4;;i 

I I I 3 ' - I I 2 " __.l_____J_ 

l__i___:_-¾--- '_ +~ 

DETAIL A 
(PARTIAL 6' -0" SPECIAL INLET MODIFIED PLAN.) 

k 
~ 
~ • 
~~ 
~~ ~;= 
~u 
u~ 
~~ 
~~ 
n 

•• 8 • r, S -------------i 
12" C/c 

,, 
.,' "I::. " ,,,. 'I' ~ ', 

SECTION A-A 
FOR ADDITIONAL DETAILS. REFER 
TO S.I. 4 8 6 STANDARD DRAWING. 

----r-2 I 4"pROJECTION 

BASE PLATE DETAIL 

4JB"IP X I' -on ANCHOR BOLTS. 
3l2" THO. HEX NUT 8 PL 
WASHER; AND SQ OR HEX 
HE AO. 

STD. FRAN£ IITH 6~ATIN& 

~~ SIDEWALK 

L~·+,;- PRE~ ,;, I I I ' 
• JT FI~LER ' 

• . ' 
TYPE 4-FOOT OR 6-FOOT 

SPECIAL INLET. MODIFIED~,-~·:~ ; 

. . ,~ 

SECTION B-B 
FOR ADDITIONAL DETAIL. REFER TO 
S.I 4 6 6 STANDARD GRAIHNG 

' I 
I 
I I 

-'->--i-

COMMONWEALTH OF 
DEPARTMENT OF 

PENNSYLVANIA 
HIGHWAYS 

INLET PLACEMENT AT END OF STRUCTURE 

APPROVED APRIL 6 1970 SHEET I OF I 

~~ 
CHIEF ENGINEER SD-30 
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'm 

' -+-- lO""T :-:--J·: i. 
,\ · , ,/ -.:. : .. Covec Pl?te 
,,_ -· _cJ l therw,se 

rlj -rr-fx-- :--;t*J ~~ t~ ~rov;de 
i i: I T rof~othold 

: . 
, I , 
I ' v \ (1)' / :0 \ . / : ',,,_ / ---1" 
------- ------

FRONT ELEVATION SECTION A-B 

OPEN MOUTH SIDE INLET 
TYPE A 

·,,,~ 
PainteT 

Constr.Joint 

SECTION A-B 

Painted 
Constr. Joint 

------ 1" Cover Plate 
checkered or otherwise 
r_oughened to provide 
foothold 

OPEN MOUTH CORNER INLET 
TYPEB 

~

3'-IO"(C)m 3'- 10°(0) 
3'-Jo"!EJ 
3'-10·1r1 

H it:T 
,11 

~1/ ~ 

LQJ
<~ ~ 

- ~ ~ 
'-p b;~ > r~,'<I ~\t I 
ri:!1 ;u,~'!l f~<f ~ _j__ 
-~·- .. 11 

SE.CTION "A· Ii: 

~

Z:·4 '{(c) 
f· 61D) 
f • 6' Ej 
[·4f,F 

lNLET WALLS 

C:o""" Route I S..o. Snoot 

' B ---j Ct j 

/ II II ' ''~"" / II II 

lfi _____ T ____ ·-ir ----:r - -r! '~,J .. 
1 1i1 ikt1~~; ,, :, 'f" !! 

' - ~L .. ~L ~ Esfonaied we;ght of Frame 135 Lbs 
" " .. 6rate ~Lbs. 

··ofial'oodi~Lbs. 
.. 8'Hood 115Lbs 

L: . I =' 
Esiima1ed weight of Frame 415 Lbs. 

.. .. .. Grate !100 Lbs. 

f ~ 

' Jill 

~IS " -
1o"for a" Curb 
a· for 6 Curb' 

l'i>i "cl 
--'.olf',..__J 

~ 

" 
b-~13"-----.. 

PLAN 

J -;., ··~ J 

.l 
T 

Sfor~:curb 
rfor6"Curb 

r 
' 

Pattern of hood ::,hall be 
tnc1de sothaf r5trip on 
botiom of Hood is rerTI0\8'ole 

Hood Sh>II be 91:?Und to fit 
1=.hf-t\.l\ ______ l'l ___ j 11 ____ J...:(andseatperfect\yinframe 

B 
L 

A 
L 

" s r-·c;:-
5-4·. 

~~J{i_]T'l{~~-
____ 2.~ j _)_l rn<t 

t-(i,~ ~ 

.,., 

SECTION "A· A· 5ECTION.B·B· 

COMBINATION 
GRATE OPEN MOUTH INLET 

TYPE C 

I, ~r 
11 1' ~ L 1h-,o IT ._ . 

J~'' ii "I ~Q l I \I 

• ....CL 

, "I 111'f . ,._L, 
_(? 

. -c T 
PLAN 

For details see 
Scct\on·e-e· 

;:;_oo 

fl 
l

j_ . .,, 
1 Estirnaied weighi cl Frame oEO Lbs. 

.. .. .. 6rate :lOO Lbs. 
.. of IO'High Hood 1:10 Lbs. 
.... 5· .... 115Lbs. 

5ECTION ·c-c· 
\O~ for 8" Curb 
e)for 6" Curb 

A 

II II ./ 

-13· w~! A.- 1s-{~1;'.i -

PLAN 

~E.CTlON );/:( 

B 

B 
PLAN 

5ECTION'A·A 

GRATE lNLET 
TYPED 

A E,t;maied we;ght of frame !00 Lb,. 
.. .. " 6rate oOO Lbs 

-~ 

GRATE INLET 
TYPE E 

5E.CTION'B·B· 

,_,..,,,. 
Sfor 8"Curb 

--nor G'Curb 
Pattern of hood ,h>ll be 
mode so that t"::.trip on 

_ . 
1 

i1'ottom of hood is remc:t"9ble 
& 6 { £ ;J d 

NOTE:-wa!ls of inlets shall be modified 5imilar to manhole construction (Std. 
Dwg.5D·6)when the diameter of the req.uired pipe exceeds the dimensions 

i. 1 
;.\ 

I ~'II ll t II ~Hoodshallbegroundtof;t =::-----,I:;--~_._______ , _and seat perfeci\y in frame. 

-1¼. 

,,; 
11: t-G:,"' 

'4 i-11; 

5ECTION.B·B· 
NOTE•- . 

Al\ Fi11et5 tobeYaradiU5. 

COMBINATION 

All edqes and corners to be 
rounded -to YiG radius unless other
wise shown. 

All inlet5 ::.ha!! be set approximate
ly r be\ow the grade of the gutter, 
or ditch as directed by the En9in-

shown for the specifie_d inlet box. ___ ··------·-
Revised for delefion of Mot1ho/e Clnctfbr "N(j_TiJj/' 

Approvecf/}f,Bmller.J, 1961 ~~-"~------
CHtfF ENG/NcCR,_ 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HJ(aHWAYS 

STANDARD INLETS 

GRAT.E OPEN ¥OUTH lNLET 
TYPE F 

Deviation in w~ight of castinq~ -

~-_j9-c9 __ _ 

eer in each Cd5e. ~ 

not to exceed SIO under weignts ~ 
.tr,.,~. ~~- specified on drawings_. ____ .L STD. INLETS 

Traced l>y 

Final by 
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Frame .Jfraidhf 45()# 
curved 435# 

Covers each 48 # 

·~" ¼" I Ys" 
4'+------- !'4" "I a1;,la¥-fc--1'4'~' ~------.,, 

~r~ 1 ¥ I ~ 

. ,!, I .¾iz:1.-- _,,zt~ - '"' r-!~~~-:-i:;,-J-i,;------------ "' s 
3/4" J 

·o ¾ib~ Sect,ontM ,
2

y,,, - --~Q'R.6,d. 
1

1 -
---9' F''.':...'.:urb curved 1o·R~d £ For C 

I 

_L 

11~" 

I 
I ,, 

'&-...-.i-

"4'/e- 2 
! 
l 

z(i- <It 

1or.-"-----j 

Section O-N 

~ -"-
I 

8"-+ 8" 

,y 

----1~53/-,..'.'.---+--F-53/1-" 

" Frame- Sira,ifht 333'*' 
Cover, 48"' 

l'/!¾'1----Nf¾~ 

"' 
t,. t,. ~ 

~ t,. . C, 

·I>, I,, c,· . 
t,._ .ti I, 

t,. ,;: "b 

t,. ·t, -;,.· 

J/4-" • . A 

~-9,,_: /!-3*-
•:ti . t,: I> 

• 
t>_ r:."".',:. .:;-
t,-·:-:t, 

~.- "t,";._p t> 
·.--_ .. _t:.:·' . 
:t>;;_:_: __ t:.i:~· 
l) _}·_·.:-~(~: 

~ _,, 
-~ 
~ 
~ 

?::,(> _ _i>. b_. 

}Jt; 
:t,_-p_ i, 
t(-p P· 

-;-->~" ::.., ,:,,· #- -~- :.;-;-?., 
,:,,_ .!I. ct:> • es . ,i 

..,.. f....:. __ ._ .:I· a . 

Secfion A-A 

" -~ 
1l 
~ 
6 
2 
C 
D 

"' 
'• ;;; 

+ 

' L 

¼" 

X 

Section x-y 
Def ail of cover 

"' :;, 
"' 

rrame strai!Jht 580:lf: 
curved 552 # 

Covens each 4tJ # 

I- 7" ~ 1'4" \,-

3" • 
[1 2'-J1/4" t ~ -- --4.~-;:; .. ----- -..., -..: 

" ~· 
Section 0-H 

-----2'-8¼" "' 
1/Qor.sfrai?ihf curb J_ <"or cure cur~ 

J X,~=-1= ""'j"'-=--- ~-~-- -1.9 - ~- - - -

-j 

l 
,, c,'t ~f:;>e«' 4~~ ~ ~ G f~~~. 

" " 3/,i' ~ J 
~ o! 
. b 

rJ;r- 6 6 
- "' 
L t; 
£ "" 
TT 
l9 '1.9 

-±-± 
ti I .t 

t@i'll l_ 
',t ;:,,= 
~ "' 

Z-':_c:,~ I j I 
101/z-" 

Secfion J-K 

A 
J 

I 

z'-5¾" 

9'' 1 4'-<J'for #/ lt?(ef 
I 3t8"for #zfn/ef 

2'-8"for # 3 !nVef 

9" DETAILS OF OPEN 
MOUTH CITY INLETS 

~ _,, 
-~ 
~ , 

' I 
,~, 

/;,f;P' I ' 

~----- r------'J_d:-------~-___ ,, 

" 

A 
Front Elevation 

Scale /Yz"~ /' 

COMMONWEALTH OF 
DEPARTMENT OF 

STANDARD 

PENNSYLVANIA 
HIGHWAYS 

DETAILS-

OPEN MOUTH CITY INLETS 
/,1/ 

BASIN FOR CITY INLETS ~ //' 

A PPROVED.L',C -="-""_;::;; ~ ~-=-:c--==-=-.c -_ -- I 
Sca/e:/1/2"• /' 

/J/Pr"iRI 

_,1''Nemberl,/&6/---- ICITY INLETS 
T,~cee by DON HEM~ 

F·oal ~;· 
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PLAN D 
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SECTION A-B 

For No/es- 5ee ~-FT .SPECIAL INLET 

4-FT SPECIAL INLET 
T 

" 

~ · -13"---J 
i--1t'-l -1" 
l____i I I 

f-
D' Zi£':. :<7 r -----r Cbn/n:>/ .lb11v': 

'1 _<} .. 4" !Ybrm,1/C/c,1,t:11'J/r/n!i1Je 
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14" i :;t 
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SECTION C-D 

----s'-o" 
4' -2" 
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• I I J ~ I, I~ 
I 'to;) , ~1 .... 1,q-.,,.. 
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SECTION E-F 

"'..1'1) 
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F-+ ,., 
Hi_ 
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~-1-; 
,1·-N___i_ 

"~~F 
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• 

For Noles .&nd &dd/llon,')/ Gr-ale, rrarne 
and &r de.falls Jee 4--FT. SPECIAL INLET, 
a0d/or G·FT SPCCl4L INLET. 

l4-FT. and 6-FT. INLETS 

SECTION G-H 

~ 

i 
L -

.:-:-~,-,,n,,,,._,./;,,.c d#' .8,v""//.w.fi <M' .:<'P/4~ .We"".,,...-/7.:?"..-n~ 

PLAN OF GRATING 
Zfz''D x :JC//-$;" IM,!7y'!C....-..-,=<S;;;:~ 

1i1vcll1'~/6,V?§_St~I 
Wrt!vjhtlrM~ BAR 

;.,,_.,. 

'-f; ~:~~~~¾:d ~I'S 

· 1¥~1"",..v.,-i:,b'.,,./2/h,,;, ,:7r.f/,,-ud,wdl6r<1de 
.JJMI mru.e.,,,,,, 4111'"' h,P&.J"~gr.:1/..-1~ 

?"te,.-,,/<",,- r,,, C=k.r 

r--1z--- 12" /2'--'-f 
fr -- -1·--. ,--- -,-- --. i::--::--- ,-- --1 1 T /2{:,,r;zoahl ,t;t/.,,,r ,$/',J"g I 7 , 

t ' ' ' . I ~ Lrt= --7-=:t..=,=- - -==-=t:1.-~ ' ,, 
1 • I /C'utit/4-?e) 6-FT SPECIAL INLET 

L0J Lvg ' 

t 

I 

' "• N 

B . ,I 

Nl t ---- --t 
\.:i I 

_ _L I . 

-NOTcS-
FrClmes s/;o/l /:Je §'rQ5/, dt1clile or mo//eo.ble iron cos/17l.57s. 
GrQfJ/JQs s/Jo/1 be wnJVj'/JI 1i'oo, o'udl/e earl il"oo or slrt1C'lt11"t7I 

grrcde s/'eel 
. FQbriC'ded £!f"Oliaqs s/JtJ///Je oll/Je mo/end/s., desi9a cnd 

d1mecsioos .5/iowo tf/J 1/Jis dl"dm/7_; 

{'(ls/ grol1iJps sl7oll Je dt1cl1/e C'osl i,..on of' 1//e deslfn sllowo, 
/Jove tile some open Qreo and .st1stom 1-1-15 /otJd1/Jg. 

Tile members o/' t/Je ft1.biit'fJled qroflilp s/Jo// ,be .101her/ 4' 
riYt'liil!7 OS s,?OWI") or bf/ OJJj)rOYt'd W6'/dlll9. 

P1;oe or p1;oes sl;t1/I .be loC'o!ed os re9't1ireo'. 

t8" ,;;'2¾." 7'-6f' - 8''--i 

D 

T/Je e>:posed l'oce ol' /Ile .boeKwal/ s/Jc7// Ce C'O/"J.slrvcted 
verliC:t1I tr/Jea oc(/t7ceat e xisl/179 or proposed cvr.b /JcJs cJ 
vert1col f'oee. 

~--

-Lvi 

PLAN 

6 · zt 
o' -of· --~ 

.I.Vj' -

/a/et W(l/ls s/Jt1/I Pe modil'1ed s1/lv/cr lo moa/Jo/e 
co17s/n1d1017 ( S/d Owq S0-6) w/Jea t/Je dicrmeler o/' 1/Je 
!"epuired pipe exceeds Ille iole/ box d!ineaslans shown-

~ ,, 
L~ tM 

,ff'C<V?/_.-,.-.,-..,.,,,e_ .en-TJ -ii-- :ff.:f7',.,.,8,?/ . (/~ :?f "#=uy/2/ ,J-c.,,.vSl'rvc/vrcl 6/<:rde.f"l~el fiwniag 
Ca<>-~pn..,- -t, /7.;,-,s. {f ";,, .?ff "ATCU/,Y' /r,:,,? (?/" .»'rv&/"r,1/'d/ 61'".d,k J/~/ ,{!dr.f 

€' · 2f 

"a" 
1// //, 

://~ 

6'· 2{ 

"' 1 
" s'l 

r~';~o/J;J/;::;:.v 
J/ife/ T,1ruR4:f ~wi'h 
17,b~ .f~dm/d.J". 

.?'t'e,?knhG,,kr 

'/ , ;,t;/2.;~errtsh~~ __ 
1

- 1 

~\,8-.l'j~'J." J.'Y',W;).,;-t-•4.;.,:<,_;;:_9.4'¾f%-'?.'4' ··,;_1','2! .i,·v-.,r--:~;,. -~ ~'•'-' 
•·e~f'lf P;o' .;,,;,,g~ ;;,"$ "';;"' C/;/,r,5c;,'7tCrde "" -:,'«i'd._>d ···'<>• · "· ·;_:.,;;.-:,-"'·' 
:h::-6':.a. 9.!;).~·.iJ .. e-1 f.c.-b 1,:i: :· .,:i:_i;:-<,i~·;;1:_"y~:1?.?. ~"'¥. ~::~a.9'.,,;:t::--.~~ .. ~~.: <·?"<Q 

PLAN OF GRATING 

SECTION A-B 
-1.S'~ 
.--1.1" 7 I" 

~
1 '.i''·'"'''"'"· ·-;;, 
ti'' ~~-.-!~~~: 

t-1 <7.· f' 

J_ C :t: '-'.f"'i-~~5~t~~1l 
z,L;'" ir~_-_,_j[ _[if 

01:~i) .. 
~-;=--- Closs ,5 CoacrtJtc --:-: .~ ---~ · 
7,7,7,; -J{,,-,f.-,.&-,;--!';<-,-J-:tJ'Y-,;.-@-V2c·<. 
'.°( //2 #Or/Z',~r.r "S,;(" /'--9'1?, 

._,; · --ff/f))erChJJBC"ol?c.or V:_ 1/// 
'·-::,;~- .ffe1cfc)'/,1.ronry~7,,.-::, 

f!~ A~ 
"FtJ L--\ \ ,- ) L Ji~~'. 
. V4 ~~j.j_y~-1> · 
.?,:e,·'. P:<J. ·&/<.95iJ, :.z.:5-:jz:1:..,;..- ~-:-.o ·.;;,:;,;,. 

I 
<0·,'!c;,,,st1 CMc.":,;:-- · I 

"<:J•""-'-·I':~·-·· ,,a-.. I 

1-----3:.11%. "-------' 

SECTION C-D 

2"1 
IT 

E'. 

~e-,;?,_£·?..%:'/M§ 
zj-_'al1f_ 

~,-;,-,1f"Yfr,;ilvi0Ttfi'dde 

BAR 

i---
1 ti=;:..: : ,., l,, ·~-

7' - 2 l!." 

::_;t 
6', of" -- ----In: 

---i I 
l.'__ 

"-1'1) 
~1,,_. ' ~~ '.,h,¼.,_ ~ 
(;)-.."' ....... "') 

~ 

~--<, -~ -+ 
i_~l.!-

/.!,:;," 

PLAN OF FRAME 

~,;c...+:::====== 6:-21:: =======::;,:! },-~'.tt"" 6 -o, L"~. 1:, 
Q ;!~ ' it-~ /4 > 

J_ "-I~ ~ ..,_, 
""""f---------------------"'""O_L 
i,_6.+-------- 6° -2;'" --- -----+- 6'~-,-

SECTION E-F 
J.'' - ,,i" _,,. 

L'l(P <?/1 -C'/2 e,W, 

1,..,,,W, ,,,~, 
~' ,'16¢2,,, J.? 

i_L SI J " "• \f ,,, .. 
,.1.77 fl_ .IL "' -r -I 3' • jl_ _j_~ 6 
-'"/- SECTION G-H & 

TRAc~c, BY T De Cf'}C,p 



o-
l'-3" 1'-3" 

J J it, 

' j I 
' -

, 'NI ---j 3" 
~ 

f-

' 'W 'ijl 'io --, 

I s-
5' O" 

' 
FRAME PLAN 

4'-2" 

JC;~ 
4'-0" 

3'-9~"2'' 

i;:: 

I •. I 
1/8" 

., 
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Adjacent approved type 
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SECTION 8-B 

3'- 11'\,4" 7-~~4~" ~~--

l/2'\.:2 112" Wro.!l_ghi lron_or Slr\!_cturol Grode 
Bors Spaced 2" C--C 

l"K 2 lt2" Wrought Iron or Structural Grade Steel Fromin-9. 
Countersink all rivetheods on outside face. 

5/8'.1_ Wrou.2_ht Iron or Structural Grade Steel Thru Rod 
With Pipe Separators 

5/8" Countersunk Rivets for Grate Bar Connection to Frome 

PLAN OF GRATING 

NOTES 
I. Frames shall be gray, ductile or molleable iron costings . 
2. Gratings shall be wrought iron, ducllle cost iron or structural 

grade steel. 
3. Fabrica1ed gratings shall be of the materials, d~sign and 

dimensions shown on this drawing. 
4. Cast gratings shall be ductile cost iro:i of the design shown, 

hove the some open area and sustain H-15 looding. 
5. The members of the fabricated grofing shall be ·joined by riveting 

as shown or by approved welding. 
6. Pipe or pipes shall be located as required. 
7. The exposed face of the boc:k'wall shall be constructed vertical 

when adjacent existing or proposed curb has o vertlcol foce. 
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to intercept this corner. - ·, ~~ 
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~~ ~;coted 

* 4 Bors 

flat area on bockwoll. 
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SECTION A-A 

NOTES 
Construct inlet box of Closs B concrete. 
Chamfer exposed edges one ( I) Inch. 

2. Pipe location or locations _shall be os dir~cted. 
3. All reinforcemenl bi:Jrs shall be # 4, placed 

2't2" from face of concrete. 
4. Longitudinal bars (2 Ea.lore 5'-10" long. 
5. Bent bors in bockwall ore 3'-o" long ot 12"C-C 

bent as indicated. 
6. ¾Variable-Depending on design of orate approximate 32"1g. 
1 Grates shall be of the types shown on Supplement Sheet A 

or approved equal to sustain H-15 loadlnQ. 

NOTE - ALL INLETS 
Inlet walls shall be modified similar to manhole construction 
(Std. Dwg. SD-6) when the diameter of the required pipe 
exceeds the inlet box dlmen-;ions shown. 

TYPE H INLET 

l"Mln. 

--------

*4 Bors@ 6"C-C 
Min. Length 24" 
Bend as indicated 

All other detoll,s &.t,:1JJ 
coriform to 'J')'pe H Inlets 

TYPE H-INLET MODIFIED 

6" 

9" 

f 
½~~-

5" _Grote_ 

l-2½''x 21/i'x \t4"x32" 
angle at each 0nd 

' 

- ==":'."""--==I 
, I ~ '"' _i_. __ 

HALF-SECTION B-8 

Redrawn and approved MAY 8 1968 
Reviseg_Jype H-lnlet. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

TYPE H 8 TYPE J INLETS 

APPROVED MAY 8 1968 
' ' ,. ,,, _:_.; . 

l !LA If +r-r( t. L..--
CHIEF ENGINEER MISC. INLETS 
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NOTE' 
All melol Shall be ;alvanized unless ol/;erwise :Jpecilied. 

CONC. DEADMAN 
Afh J!t:JCV,/t Cbff B Ctme. 

·MOTE: 
The American Slee/ and Wire Co0pan,; has waived all claims for rO!/._allrJ or olher 

indemnify un(fer Leffers Pa/ent of f!Je tlnifed J!afe,!, which have been issued or for 
wnich app/1ca/Jons are yndtrxJ., on lh1J guard rail mJOfar dS the Commonwealth of 
f'ennsr;lvani.1 or anY. cf tis pol!M:a/ subdwisions w1'n(! said guard rail en projecls ui!Q!!r lhe 
superv1jion of said 'Commonwealth are C()f}(emed, !ilher &'reel/I/ or thrw;h conlractors 
on worl: /or lhe Commonwealth or such po/Ikea/ subdwmOn. 

®t 
-~ 

" 
i! 

I 

I~! I yl: G".,,1(/dS"' 
I I ·~ \ I J', 
I I -~ I I I • Q " 

!! 

~ .. 

I 

"'i I 
~i 

" 
' II 

1 I -~ I l ~ ~ 
1N1"ERMED1ATE I I I _l j 

I 
1 II 
II II .fill I ~ 

L~J __ _;___J_ ~ _ _:___ -I II 

' II I II 
I II 

I : I " rr 
' II WOOD POSTS UJ ___ ~ L_ll 

END POST 

,;. ',zr, ;1,;.· $W:,S,.,,-R~=~, 
::STD WASN:R B \ I a o , -. , 

·.,,,. ' --,=·-a , .. "'~" 
.LL 

£ 

~ 

FOR WOOD POSTS 

6RACKET __IO 

kl ; 
FOR STEEL POSTS 

PO~T 801,TS 

.Yd ;r::,~:1.-l.',;fi:,!c-.'e rr:~ T~-rr;l!u_cu~----; -.51~}?."':t J!,t. Nu!, H~:,c. ~-- •. 1 __ 
~~ _ 1:~£ ' l:,~.'.

1
eel II L,n) - ~ i ~. ,~ -Jld,j/l,~I ·. 

~~ll!l ill! =~ ~>'-Y~- . 

fli:::t :~'-~: .-;~': ,--i:~:,:::;::D;~J~i'.:~'.;~::~,:::~::,,;'~;;;:::~ 
~E :v,.0~,;= ~,,~ ~~~ ~-=----' ~ ~ -,.~.!\__-~ ~~ . 

wM9o5- Wed9e., .c:::_··-' L h:c,' R:11 T.'·r~~-..:: 12 . -¾ ·}!::/ U Ion/ , -.:~ .. 'lu.-
- -!.j < .'!c,:/. //" .1r.,-/ ~--, fie, er..<, 

CABLE SPLICES CABLE ENDS 
Mm,mum r:ns,: }!- }'' 2S.YJJ' ;,:,rr.-::"c'~ 7"~.-.J,.~ • •ro,;r•h· :o .'cl'."' 

NOTC: Cdb!e J;.,/Ji:eJ (ltid C,tJb/e EndJ .sh.:if( be poJ1!i11e <ind of dn'I !c:r:_ tine ::ieJ,t;n D,nc:idm~ ,.1; 1,, 
/he mtMI, ~e,1_Qr; =~ Jtre.,.,9/h of.·u J/rudur~"JCI '""··e_:_,nq ,vrl.~ 1.~e o"",-~::;,-cw"·, .:I IJ:e E,,91.iPe,: 

INSTALLATION 

ti ti ~I ~I 
II 

L-'-~ 

.-EE:) 

I• err:) 

1: " 

1CIP ~J __ 

Y-- ·; 

~ :: i 
"' 1:: 

:; : 
.n , l \i; 

'.a:_' .. ,, I ., 
<:• '· • 

rr 
1 

:1, 1 ·~ 

,, 

SPRING BLANK 
( Jpr1"nrj Jiu.I Pl.die u}z·x ~- xlO'$Lonf A,::pro.x) 

f 
' ,.,,._ 
PI 

f\ ~{ 
Mt~IT1 t·Jfeel 

I 

_'lW1c 
Bracks/$ wilfl holes for, reflector button$ ,:1re accfJptab/e 

OFFSET SPRING BRACKETS 

J+ J·- '1 
SJAY PIN 
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'°"""'' ..,,.,, 

i )T PLAN 

I 
For details of End Treatment or 
End Anchoroge, see Sheet 2 of 3 

Inside f~---,_---
ot wall/ 

-~==~:·::::~~?::::r::2::;::::::::::ro-,.._ l 7 
-~-------------- 10• • 

{f~__:~-~--'-- == :_:;:;=T° 

-------.. , 
' 

/ 

(--1 

. I it~ 
'.__ u' "' ,/"~ • ,n-

,-Bit. or 
cem. cone. curb, when required, 
shall not protrude more 
than 3 • beyond face of 
guard roll element 

,~- Ir ... - lr ~ ,r,,,~. 
I I 6'-3"T icol 11 : ,,1 

,, 
' ' 

,. or to be delermined by Engineer in Field 

i'l'i holes for 'J-ii'p bolts 

_1/;~ ]
-

, 

" "' 1" 

,, 
L ,..--. ,, 
" 

' ___ .J 

4'· 
li,i;;-_: 

l,/
1 

Some section as 
Roll Element· 

__ f 
1/B"ottset ~•v•"i•k~ Min. In. 

f--- 2'-0" Min. I 

29132"x I YB' 
Slotted Hoes 

TI{ 
TERMINAL TO BE PLACED ON ELEMENT 

s 
" ."' 

jlifi~ 
~/ 
I i 

• 1/ 
.~/ 

~4,• I ' ""/\'5 ~ t __ i_ - _'i'_V __L'. 
I?" 41/4" 4}4" 2"_ 
~Nl. In. 

2'-0" Min. I 

2Sl:2"x t 1/8 
Slotted Holes el:l 

~,}l 
_j 

TERMINAL TO BE PLACED ON FACE OF -RAIL ELEMENT 

v 
ALTERNATE 

TERMINAL SECTIONS (SINGLE} 
Min 12 Ga (U.S. Std.) 

: '11 I: 111 
11, '11 
11' :11 

:1: ::: 
~~ (j) 

TYPE 2-A 

' 
' '·: ,,, 

u, 

ELEVATION 

,,: 
' : 

,., ,,, ,,, 
,u 

TYPE 2-8 

7 
!. 

~! I ' --$-- --{;)- ,, ' --- ' -~-;-
7 -~ 

~

' 

I_ . ,~ 

/ 

'i.. Beam 
- Element' 

",t 

ti ~ . ., 
:, 

' 

IO Ga. (U.S. Std.) Beam 100,000 lbs. 
V 

12 Ga. (U.S.Std.l Beam 80,000lbs. 
t,· 

--s-=:J 
DETAIL "A·· 

3/4ux3" SI .... ' ___ 4Y4" i 4 1..-.. otted 1 ·-..:.___.+, -"' 
Holes-.,-.,-.-- _J___ -J I---, 

·~ 
--" 

- 1" Hole-& for 7/8'4 bolts 
,.ith waaher1. 

_teel Offset Bracket 6 B 8.5 1'-1" Long 

Post Bolt, Steel Plate 

Splice Bolt and Nut 

Steel Post 6 8 8.5 

" 

TYPICAL RAIL 

Post Bolt, Steel Plate 
and Nut 

Section of Roil 

Element 

12 l;2"Lo . r---;---- p_~ 

-12" 41/4'' 41/4" 2"\..-

1 --1 -,v0"I ' 

SPLICE 

' ! ____ I 

, 4L ~Y4'X 21;2'' Slot in Rail Elem ant 

r- · -----~/32"x I I;s" Slotted Holes fOf 

5/B"Dio. x1 l;4" Long Splice Bolt. 

__E'' __ ~ 

TYPICAL RAIL BACKING PLATE 
·._:;,,-

" I" x 11/16" 

v 
The Bridge Connection Terminol Modificolion 
may be fabricated as one piece to eliminate 
weldin9. 

TERMINAL SECTION BRIDGE CONNECTION 
Min. 10 Go. ( U.S. Std.) 

Sym.Abt. 
'l 
! 

-.. Splice bolts sholl be rrovided with a lock nut or double nut and_ 11holl be 
tightened only to o point tho will allow 9uord rail to be fre'! ta move 
Splice bolts shall be centered 1n the slotted hot~s 

GENERAL NOTES 
.. I I f I All materlals shall conform to the requirements of Fonn408. 

1rf32• I 2 Splice boll& shall develop the design s1rength of the 
I rail element. 

• /~ 3})6 .. 3y ,, 3. Post_ bolt& shall withstand o 5POO pound side pull 

,' 318"R \f\G" I I 4. Where guard roll is required on curves of leu than ~ 
- 4 In either direction. without rupture. 

r \ 150 feel radius, the rail element 1holl be shop formed. 
I ~.J. L $. No odditi_onal compensation will be al\owl!d for providin~Term--

- r-----·----1,r 1/16" " walls. 

i-----------_g Y1'' 

S"I 3 1/4 " I ==:]'hs" µ . inol Sec!1on Bridge Connectlor. with weldP.d plate for flored 

16 11, 3:.4 Round Hole 

~ 
SECTION 

t - T 
8 ~-

i 
-'--I I 

.._,Lr-~·-1

1 
ly4 '.,i I, 

t; j 

I I 
. . ' 

17i's9 /I : 
. :1 

'" \.; 
,':\, 
' " 

THRU RAIL 

¥ 
~ 

Iv 

' ,,,, 

ELEMENT 

6Jl8Jf~1 ":::j_l, _ _L 
I 

s112" '~ · 
.,-1, :: 
11 ::: u<i 

13" +- ,!,c~1 :!;~, ~ 9(,," 

,, 
" " " " , , y-,, I ,, 

; , I ", 
' sin" ,, . 
' " " J 

" ,, 
'' ' 

'.' O" t ,,; --6,;,-
I,\\ ':>i\~/ 
\, ~/ . _J 
'\~ --=-- -:_:..:...=.-~;::--- 300 

I- 1:9" --~ 

!~~ 
' r--,, 
:o 

I

' i:+ 0 

• I l 
-~I 1~ a 

I " 

,S21'/4 29/32"x1YB'' 
' Slotted Holes ' ' 

Tobtofit 
-l/32~Ioose 

Added Sheet 4 of 4 J: ''! l'~ 0-N. ___t___ -r-
1 ' ~-t k--l/4" Pruteciion Plate 

.L ___ __J 
~§flQ_ -u,,«1.«,1,-rtz.; 
Approved Chl!tJ f:f!gi_!!_~r 

Hol,s \ : J13" 

. - , ___ ,_ : :,-'f 
1-- 718" 

Typical 

,, 
" " ,, 

,_,. Re11hed Terminal Sec1ion 
8rid9e Conne~ J 7I: __J L-1'8"Typical 

OFFSET BRACKETS 

Recessed, ~ 11;4'' 

" ,, 5i....9" 
TERMINAL SECTION (DOUBLE) 

Min. lO Go. (U.S. Std.) 

COMMONWEALTH 
DEPARTMENT 

. 711.8/68 ~ 1f(fcif 
Aef,roved - Chief EmJlneer 

OF 
OF 

PENNSYLVANIA 
HIGHWAYS 

~--17}- ~~ 
(g) ~IfQ @ 

3/~6 Tk. Slotted Hole r5,e\7/81t0.-01 Shoulder~ 

,-1._ iJ ,r- ; __L -T7~, _ _L 

LJ ~I _!!:! I 1111111111 5/8" j!:I: 1:11, 518" 
=.t_ .. L~J-t_V4" :_""T - --- J/4" 17 4!

8 

i 
5/8 

' 

-- -, 
® " ,, ,, 

" _j_ 

POST 
DETAIL 

TYPE 2A 8 2B GUARD RAIL 
~ ' 

BOLT NUT 

BRACKET TO POST 
V' 

~-~· _ ____, 1 2" : 7 I 1;4" I . ,./ --~ ~--~ 

STEEL PLATE POST BOLT SPLICE BOLT , ..... -
\... Recessed or 

Chamfered 

NUT 

APPROVED MAY 8 1968 

--2?r~.=:t,;,, 
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L/2 L/2 

-- - 1G/16 

--------- -- [fR 4 
15° 

C 

=s 7 

ll rr rr l+\ ~ Cc l? 
~o 

Qi , 
0 

( Round or square 

L/4 L/4 I L/4 L/4 ------------- -~------------1 / <:-, 
___,.,\\\-rt>' 

'-' -----TYPICAL PARABOLIC LAYOUT (No Scale) ----------- ---- ---~ 
C • Var. 4° Min. to Its' 

---- ---- ---
_LP=·---- When "C" distance is 

greater than 15' u,e 
"L = 51.C" 

' " II 
II 

" " 

fi L 11lrtc;;c=,'.i~:'.'~''."~'"il?.':·-""=· -c-_, 

CASTING SURFACE 
TO FIT BEAM 
RAIL ELEMENT 

RAIL ELEMENT 

'' '' " '' '' 
" 

_6'-3"T~ 

ATTACH RAIL ELEMENT 
TO CASTING WITH STL. 

il a 5/f!' 4 11. 2" POST BOLT. 

II· 

'--J-..,"°'-1--7/SnCORE 

15° 

-~ 

3/4" 

ANCHORAGE CASTING"' 

l 
'' '' '' '' '' '' 

,!II ,:1: 
Iii, ,,, 
1:~. 
'I' ........ ;1:~112" 
:1: 
ii, -

1-t-----l---

" "' '' '. ,, 
" 
'' '' : ' 
: : 

;;,;,;,.,,"<" 

'' '' '' '' '' ' 

' CORE 
3/411

11. 2·I/2u 

PLAN 

L"' 75
1
Min. Delineator 

Pay Limits for Guard Rail 

27" !: 

,-;--- , I 
,/ ' 

17'-6" 
End Treatment ( See Note 2) 

Terminal Section Brld08 
Connection 

4-711•+ 
ro nchor bolts 

111 rs" long (minJ 

I I ----------;;;;;;;:,,,_....,,_'$: 1 

--- - --,. i!i,\ ,~~.'tr 
16!/2' ! 

'' " " " 

14-3/411 ! -·-12314"!1 I 10·3/~ I 8314"~11~- 3"" ~,:- -- 7 :..,.T ~ I (I.CC) ~-\\ ' I I -'f ;, ii 
3•Max.. 

'' '' '' 'I 

" 

'' '' '' '' '' ELEVATION 
" " 

11 ,13~s"Z'" 
11 Ill' I] 11 

" Typical for end 

TYPE 2-A AND 2-B GUARD RAIL END TREATMENT (Fill Condition) treatment. 

7/S"iHOLE FOR 
3/4" ~ 11. 2" HEX. HD. BOLT 

WITH HEX. NUT. ----------

1~8 1\M!Mll® 3~~ Q111•· 

f.------2" --I --1 f-314" 

BOLT 

i 
>---- 5· 1/4" -----< 

c--S' : ' 112'---i ai: 0 i--' 
-r-----

~"~ T 
2h" 

_l__ 

PITCH WASHER .. 

8·3/4" 

'><' 
PITCH 

WASHER 

LO 
ANCHORAGE CASTING 

(AT 75° POSITION) 

..,,--

-# Malleable cosl iron ASTM A-47 Grode 35018 and 
galvanized in accordance with AASHO desi9nollon M HI 

! t U U J4" i IC\J 
Class B Conc.~ ________ J 

11 I 3' I 

NOTES 
L Flore offset (C) to be o minlrrun of 4\octuol 

dimensions to be determined by the engineer 
to meet field condition. 

2. Payment for End Treatment shalt include the lost 
3 7~1/2 linear feet of sloping roil, terminol section, 
hardware,and Closs B Concrete. 

3. Other types of rotating brackets may be 
used as approved by the Engineer. 

~!•ho -111"7,f§' 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

TYPE 2A a 28 GUARD RAIL 
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Pay Lim 1 t& for Guard Roil 

'1/lk/l~YJA, ELEVATION 

l--3·.,~i__j_,._,yi~ 
-- 4 Spoces@ 3'.1!1£ 5•.3• _____ __, 

PLAN 

.. 

Terminal Section Bridge Connection 
{For detail& see Sheet I) 

2'· 
GUARD RAIL TO PARAPET CONNECTION 

Mox 
E Ktend Guard Roll 

~Q' Fi I I R~_gi,1_!!:Jn Guard Rail. 

i 

" ' ' '71 
' ' ~ 

" " " ge of Shoulder==------ I ; l ; / .---- _.--
f f • • ;,--::-' T f f .... ._ 

f ; ; Ji f ~ .... . j~--
Direction of T . ~,ow line raffic swole 

A 

/ 
. -- _____,, 

------ ---------

75' 

CUT 

r End Anchorage 

----
PLACEMENT FOR CUT TO FILL CONDITION (PLAN VIEW) 

50' fill Reguirin, Guard Roil 

•• ,,,., 
.,, _.,P_ar_LJm/ts for Guard Ro'!,_ _ ii:, (J 

OA 

Post to be shifted if it 
blocks flow line. 

SECTION A-A 

,, . 
3/ '" 

4.7,: • anchor boll$ 
,l 8 l8"Jon9(m1n.l er, 

~-1 

iii _Cu.yd. 
4 

~: r, ~ , ., 
'L ~ ~ I 

-- -- - - .J 

FICM Line Swale/ ,::(END ANCHORAGE 

Addlt1onot embankment as required 

--~- I~- ---- :-------------dl"""'""'"""'""'~·=""''~,1---~\ 
75' (; 

(SeeNote5) 

Terminal Section 
Bridge Connec11on. 

\ 

Cf F ~d9ef of fS~lder7 f f ;: f t l ;; F I r :E F :E I: T J f I j 
--D1rect1on of Traffic B 

PLACEMENT FOR FILL CONDITION (PLAN VIEW) 

so'-o" 
9!-0" 

11·
1
.t. 14'±. 191± a'-o" 

9' 

~houl_der 12:, 
6:1 

• "'I~ .g ti, 
"" 

Terminol Section 
(Double) 

Ed,;ie of Pavement 

Edge of Shoulder 

g,1 
Terminol Section ii5 

~ - - - _. _ (Singte)T c 

c--, 

~W..J:!!i~ __ , - - -

SECTION B-B \' i_·.1-"'i:·~1:.:r .. , 
Closs e_\l- .: :~~. ~; 
Cone ~.:-!· · :: ,:;i: . ··_ .·, .. ,,_...,~~·--:, 

~ 

;; 
Inlel~'1}2:I 

4-7/au• 
onchor bolt& 
ra·101'1Q 

" '-' 

If required for~l s'-'l,,.o,;Oe_ ______ ~ 

~ Abltme~t or Solid Pier 

lf-v 12
1
-6" 

l::; .•• ac .. •3'·1'29 r'" 75'(Mln.l Flore• I 

/ Graded Swale 

.__£_ ~ i 
J 

- - - -~ R--Ls foot with 

. 6-3"Im I 
--- f I I il. ___ / 1 Brocket 6" 

ITermlnol uctlon -- Direction of Traffic 
Bridge connection 
(Pay item) 

(USE Wt£N DIS~NCE .FROM EDGE OF PAVEMENT TO FACE OF OOSTRUCTION IS LESS THAN 12'-0") 

SECTION C-C (MID POINT OF FLARE) 
For 60 foot Median ~ • j 

l'! ~ 

Edge of Pavement 

PLACEMENT WITH 
't·<l IZ.1-6" 

{ I 

Begin 75'{Mln.) Flart 
5()'Mln. 
to end 

§':-:f T12, 

Abutment or Pier 
(solid or columns} 

/ 
/ ='======"'=*=="===;.===='==~.,_='==~~--

3''~1n. L . ...._ -·· 
Edge of Shoulder ---- Direction of Traffic 

(USE WHEN DISTANCE FROM EDGE OF PAVEMENT TO~CE OF OBSTRUCTION. IS 12'-0"0R GREATER) 

so' Min. 
to.end 

r-s'•3"Typ. 

Pi_!L~lumns 

3'-12" Post spoclriQ between Columns 

·o', 12'-6'1 

-Spoceso3'-1~" 

I =f= I U
IIJ.......15'(MlnJ Flare,. 

I I I T 'f===='. I I I I j,_/ 
-- Dlrectlor, of Traffic 

(USE WHEN DISTANCE FROM EDGE OF PAVEMENT TO FACE OF OBSTRUCTION IS LESS THAN li-o" 
WITH PIER COLUMNS) 

GUARD RAIL PLACEMENT FOR PIERS a ABUTMENTS 

---- Direction of traffic 

75
1
Min 

Multiples of 
~~r~R~-~ rEdge of Shoulder 

-Js'±ft,·-----------\l"I~ £ ± :f ~o,,. Terminal Section(double) ~3"Min.- 2'desirable 

l]_Obstruction u.ior. 

i -------...t i I T f ----------3,Mm j3"Min.-2'desiroble ~ 

I 
-rr'==='=='"===''=,-=='=='0cc=c!•~~·=~·~~ .. ~="~=.3£..2!~~;(.._ 

Edoe of Shoulder - + 

\.tlrioble 
to44' 

*Refer to Sheet 2 for Porobollc Layout. 

75'Min. 

PLACEMENT WITH MEDIAN OBSTRUCTION 
When 3

11

~leoranc1 between edQe of Shoulder and face of Guard Rail Element connot be 
molntained,attoch offset bracketstoob1tr1JCtion and provide 3'-1 1/2' poet spacinQ 
for four (4) spaces on both approach sldu, simlllar to Guard Rall Placement 

for Piers_ and Abutm~nts 

l \ I I Rounding 

\ ' ' 
., 

Direction of Traffic 

ADJACENT STRUCTURES 

NOTES 

~~:-~ 

See Guord Roil lo 
Poropef connec!iorl. 

This offset to be 32 feet for median widths of 60 feet 
or more, and 16feet for medians less than 60feet. 

2. This standard has been prepared as o guide for the 
placement of ouard rail. lt is impractical to provide a 
standard for all possible conditions, therefore modifications 
for eoch situation will hove to be carefully mode, os 
directed In the field. 

3. The oddl1ionol embankment as required for flare and end 
treatment shall be constructed at the some time as the 
embankment. 

4 The 25foot return section of roil element,on the back, 
will not be measured. 

5 Payment for end onchoroge shall include excavation, 
class 1:1 concrete, terminal section bridge connection, and 
anchor bolts. 

6. No separate or additional payment will be mode for 
additional post or block outs for 3

1
-I 1/2" post spocino. 

,f/6/70 

11!'= 
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End treatment or \ 

INTERSECTING 
SIDE 
ROAD 

I 

(Steel plate n ~ ot showol " .. 
___ _Lo'· 

5· 

.Af 

' I 1/~-

r ru, 
t-

End onchoroge ___ .----1, 1 tt--..._JEnd treatment or 
End anchorage 
{Flore may be omitted on 
Closs 3, 4, and 5 highways) 

J !/ p ~ l~,;,~· •..... ·Jf·~ 
::j: t 

:~] J: p~···:~i·-.,-~, I 

·-«L Jz- '--+-··]·· -_'·-i-1. j 11/.,; 2" 1Y,/ 
,o/s· I 

1:!/~·1 

See 
Anc~or 
Detail 

... 
J'. 

E.P. 

R•55' 
Min truck rad1u& 

, ,-----
R 0:~9 ! 

5'-9" 

10' Paved shoulder 

5c9· 
Anchor 

id· 

R•2d-'Min, 2' 

Provide Terminal Section(Single) at 
point where ouordroil is no longer 
required. 

IVorlable 

I 

Pay limit of Pay limit of 
,,..-Guard Roil. Guard Roi!· 

Pay limit of Anchor-- 12-e"-----------t~--~ 

•variable depending on Type 
and Class of Highway. 

Set-Rail t Post 
Conn•cflon 

Su Anchor 
/- Auembly 

f--f---- 6'-3"------"1 

Guard roil 

=11::0 
o Ii, I= 
0101 

Anchor Rod o : : ~ 
Turn buckle 

/( 12" Take up) 
I 

l

·o :< 1 o 
o 1Q>:a 

!01,,10 
01,,10 

(
/Af!chor 1, 

5-9" I 
,: 1 ·' I 

-----:..,,:-_:iE~.L=== :: :: o 
IC/ ,, 4 , , 

E.P ____ :,,, "'""··· I I:. 111 I I' I St W/2«, • I 1· 

"" ' , I '"""'°1 St!. , 
11: I Su Anchor I ,'. 1 A~c~,or Rod ,, I .+

1 

• 

E.P 

E.S 

1,,1 Po,t~ ,4-0 IQ. x 15/e· o, 
1111 I I -
1

1
11 I 

I T ~ 
1lq I I +I, 
1111 I I "o .. 
,::, I 'I ·.;, Sq. Wo,h~Y 

" ' I' r-6B 8.5 
I: I 5'- 9"19. 
1: I ,, ' ,,. 
I,: 

~ .._Guard roil chor 

IZ'-6"Mox.\Typ.l 

1111 NOTE: I:: I 1,Clo~• ' " 
: ": Aachoc post ool I ;; ' D100m~nCooc,ele 
aL to be '"''" ~ ,, ' ,Ro,od - ,Sq,o" 6, ~ ,~c..:::~·--'--~· 

f.---- J' o' ± . ..j 

,,. 
,.I 

1, I 
l''I 
1:·1 
I..! J 

ANCHOR DE TAIL 
, Minimum guard rail radius 
·;~· lregordless of location, 20 feel. 

: If protection 1s required, 
: coble type guard roll 
:, may be use·d beyond this point. 
' See Detail "A" for connection. 

RAIL-=:::z__ 3/41 bolt1·7 ~ ~'/4 

DRIVEWAY 

. ITTlJ.L 
I ~ r - -- - ---- -[----~~j 

1~· : I :3"j 3"1 3·1 :q 3'jf"1 3"1 !5"
1? :ic.~- --~ .. 

Tl O O O O O O O 
2
i,-to II q_~ I ½ 

' I , I ! I I I I fi 21 1 11 ~"'\ 

GUARD RAIL TREATMENT- INTERSECTIONS 
v '.' , 1-(", '.:°ll 
.Le._ - - - - -- -- - _ _, -- -'~~ i" 

.' ,1 I ,1 I 

t-·· 2 ..,.._ ___ 3 -- ------ 3--·____:__·2-- r , T 7 
(3) ½·,-holes 15;;.P f·l 

~ .1: 

'_-.._N 
~ 

.i ( < I (' 
1 . .'."1.,. 1 i . vJ)J.,1 i ~) ) ~ I - . t/////:7 I P-/ 

.-·"' -SE:c'TroN· A-A 

~

.- MALLEABLE IRON CASTING ·, . 
ALL RA.OIi l UNLESS NOTIED. M. SPEC. A47 GRAOE"J!5018 

;H0R-· COt,1-~~(;;TO~ 

Steel Wosher ll. 
11')(41/£.1/2~ Channel Seclt0n,. 

110"12~4"@ 20 

<iALV. A·l53 

, 4" long{Steel) 

J-3;;', ""'·"""7 J =~~"-Joiij , 
I f l IT- _ _ EyeB<>11fl 15!e1 

: 11 '=· ~· _Q,10_ __ __ '
0 0110 -

·~ (d- -- --~--~ --- -- j 
_, l 011 

Ill ~,1 ~I"'\/ f holes for mounting 

~ 
I 716 • 

15_5 :: i 8-_ J2"1 1/4 Steel It and 

1 1: I beam to p,;,sl 

2 11'): n'l ~{ Stu I Ii 

J_6 WF 

ANCHOR Alit_~BLY 

Bose Plate lfx 1i"xJ14 .. _______ 

,; 
1' 
~ ... 
I 

"' ':::,._"l!t 

"' 

re= 

N 

L ;- _j__""' 

STEEL EYE BOLT 

To be otfoched to Anchor Connector 
by means at a 1J.i)1 .. 1 E,"lg.heottreotad 
machine bolf and I 1/2 hex nut i std. 
round washer. 

~ 
27 

r--------12.. 3'-3··----

' Lev,r s· 0000 
0 

O O 00 
l 

½#AnchorBolts , ·-.. ·.,. 
1
.i .. ,. I II ' La"x32'J.l/4 t ii ! 

ir"i 
II 

·, 
.Theu bolts (3/4 l to be B'Long / ~ ·;:···;,\JI/·· :,,·-'T;·:, .. :";··o,:·" J 

ur 
DETAIL A.0 

0 

' I 
: 0 : 
L--' 

SN GR·I for dttai Is not shown. 
Type I End Anchorage not required. 

4· 1/e-lxJ'-O" Anchor bolts, with square or 
hex head, 3 Y2 w thd., hex nut , and 
plate washer. 
( For alternate type onchorage detail 
refer ta Standard Drawing ST 334 i 

Bose Plate 

~ 9 !ii. 
~r_,++·~-~ 

, ~l (~ee Deta'.I) 
1 

· 'l21;4 Projection 

I I· ~3/.tp -t T 
1i"1½L--11 ~,, 

4 Bars@ 
12'• C/c 

GUARD RAIL CONNECTION 
to 4 Fl: or 6 FT 

SPECIAL INLET MODIFIED 

,; 
11 Rn-·· 
Ll-~-

1·~ Holes. Pl 
~f 

11l9Y4·x 3/'4· 

BASE PLATE DETAIL 

, w/ washers under headt' 
t nuts {Typical both tldu) 

II 
ii ,, 
,1 

RAIL t POST CQ.NNECTION 

6
11

x. s\ 1/'\N s1u1 t. 
,. , welded 10 top 7 

installed with the heads 
an !he Inside of flonqt. 

71" °5 i I ~ 
181 Horu tor ,, .. 1 ~v D 

3 
1 An'~3 

3/,, I , 619 bolt, ~ , ¾s !?'' _J_ ~ -- ,l 'o ~ _..J • I 0. 1 .. ,._ r\ "" ~~ ' "' - 'I ;;;. • , "o N ,,.,- , ,.., o I 1 .,. ~o 
,,., ~ ~J-o 1--~ • 1 0 II O ..,k,,j •...: 

'o ;'- -t: .: '..., IO II O N ~ ~ 
1·l"l ~ 1 ~r-lN W - ii e~ cnai ,b , bl IN~ 0110 

,2 1 I j,' o I 6 WF 15.5 , .., 11 m _L_ 11 
'fl .!! I 

1
1 ~Jl -i 1..-!;:1/( i ·~~! 

I I i, 

:J 6WF 15.5...; I, I 

-r.fr. i :: I - '¥16 . . . ... , ~ 
llxllxt Sn re_ -

ANCHOR POST 

BLOCK OUT on 
ANCHOR POST 

~ 
B 

3 0 13~6~" 

t- 0 

I 
!-0 

I it=o 
3~C-C g 

0 
0 
0 
C .-.• y;· .. / I 

l, 
9- 1)('/Hales 

0000 
0 

0 0 0 0 

/~ 
SECTION 8·8 

Roll Section for Anchor 

•4aors@6"C/Ceachway .,._4a.~~:. t'x4·~e·c10118 

,. • "oo•••- -r~-~.A .. ,:,~,~ :J 
GUARD RAIL OVER 

UNDER•GJN,D jTR~CTURES 

NOT~ES 

Payment tor Ari.char s~alJ ii(~de a 12·-5··section of specially 
punched roil element, tu';nbU~ie, related hardware, anchor 

post, blackout, and Class B Concrete. 

' ,; 
. ,.! 

COMMONWEALTH OF,.,PENNSYLVANIA 
DEPARTM.,ENT @F HIGHWAYS 

TYPE- 2A,,8 2B GUARD RAIL 
• ,, 

C 

+/6/ 

,; 
SHEET 4 OF 4 
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7yfwf-B 
of W/1""8 Cab/!~ 

1
;rCabft1s fo~ ?J¥

9

,/-A 

< of";;,.IP/ot,-4'~/l;/6"+!',, l 
Sfssf Plaid- 4 X . . 

~~/. :~ ,,.AJhJ,_f :I. . : . £L,,-f-dio.ho/e ',: \,, ~-, S,eO,to, ~1 \ 
i I ~ .... Jrdi(J. ho/6$ 

~I 
~ 

troumfLine: :.., 

1:,,rT,.i 'J._;fi -r- -·- 1 I 11: : f s:: ,,_:t1M 11 7 1· I 1 - ·i-i _it~ I t'"il~ I I I II I <o tlA;d',,., /Jole.r 

LJ- .. ++ii N L~ I L J 
-j,)-- I I I -1,f, I ex,., B_J TW+---' I -

,., I Cena.~,, 
2- ':s &r.r-/8 "tony I : : ~ J Zl/,-A/Am11/-4 /,:,ra~n 

: :: n··. : : : i ~ :--lr6 ·w.r.-1s.s ... - 6~9'/tJng 

I I I I 
I I I I 
Lil~- _! 

DRIVEN END POST FOR TYPES I-A AND I-B 

...d_ I f ;"'~Andwl-Roti 

lf I .!ee dela,J 
I • --1-'~t-J ~ 

4 

lf/ d18. hot,s 

-l I finwnd Lli,d ,t \ : r I I .• 
- ! ·1~' ""' ~ITrr:4- i-~ : 1!1 

I I \, 
,,, I I I ~' , tit' " 1·1.-1--r,= -F,: ~·L I' I .J ~ "''"°' hoks -1..fi"...- . .l.L J T-

-jz~ I I :jz1:- C/o>ss B I i z~'!.A'/~kl"'-"hn 
•1 , Cone. I I 

z-•s ,,.,,.14·1= i : !_]t i : ~ .. 
I I I ~ I t------6·..r6'"W.F.-IS.:i -6·.9"/on:J 
I I I ,, - I 
I I I \t I I 
I I I I 1 
I I I • I 
I I I ' I L.LJ L_.J 

DRIVEN END POST FOR TYPE I-C 

. . m qf %:"~:;-, m . -M-

.rr-rc1~471 I' r-rot-t-l 7 
·"I I I.~ I I I t 

I ot=J.J..d.-,1 I L.. .Ll.0 1 .,J 
L"_I I I "...J 711f--

177'L_San-;te ,n /'or I I l 
J : j Orive/1 Po.,f.s I I I 

II I II I 
I I I I II 
I I I I I I 
11 I I I I 
f I I · r;:~-,-r1-, l Jr"C-,-H· ~ 

..... rr1011J .l;.,'i 111---r 

L
-..\:i, 1 , 1 J,,q -~ J·,:il I I I r"' 

LCL\::__J --9 L_Lj...l_..J 

Appl"IW<."o' /'/al .S~ 

SET END POST SET 2!!Q Af:40 3~ POSTS 
{AT BOTH ENOS OF EACH 
SECTION OF GUARD Ff.NC~l 

SEC. B·B 

SET POSTS IN EXCAVATED HOLES FOR TYPES 1-A, 1-B S 1-C 

NOTE:-Pef,1J11/S of po.sis.shown e/.r~wht1re on thh drawing. 

I 
!+' 
1: I Ifs" 

,,-
';ll.,'.,,;,. ho/, E_t I ", I IL " 'h/l,u,11,A,;. 

J ? y; ~,e~nv{'and ~ ?_ "< OVNMr. '-

eroun<t' Line I I n:1 . -+- ' ,.__ 
•--' LI-- -._ ~ . ..,__ : l Tu,~d,<dok, I t.J.L' } 

L- ~--+ ' t 1a 

· :t" I I ~ 1 1o"c-1s.1H-1a"10P2.-~.9H-taJ . . I I ~ C/mnnel lo be ba/kd 
I I I 2-.ia/.1'.s'· l'"o.J*I~, j I 't, on /J(Mf bd'ore ~r 
I I I w1J'h hex. nu/.J-. I I oFll!r pasf is d'nve'? 
I I I I Into yr.:wnd_ ~J' P:7Wde, 
I I I I I in /h8 J;,ecd1cel1ons. 
I I I : l 
I : ~-6X6"w.r.-1s.s"'- I 1 
I I I 6'- 9 " /(J,h,y. I I 
L.J...J L.J 

DRIVEN 2W! S 3!!!l POSTS FOR TYPES 1-A S 1-B 

f 
~ I 

~ab-..,J,,J_~ 

•l·I * I [}-J ·! >-~·d~ hole, : 

I ' , I-. 
f-st!.lls~ 

I I I 2-Bolls-¾ • .1.J½/lo"ffo I 
I B I w,~ 4er. nvh. I 
11 I I 
I I I I 
I I 1-,-:r'°"W:l."-/J;S~ I 
I I I 6~.9"/ong. I 
11 I I 
I I I I I 

--1, 
• • 

~

i• . ,, . ~ 
_._, /0 C-IS.3-19"1,,ng. 
't C /1il1v·1e/ fo Oe .6olkd 

on po.rt he/'o~ or 
t!!her po.1f i.r drivi,n 
Info grovrx/ a.J' ,m-owi. 
in lhe J,Pecil'ICt11ions. 

L.LJ L_J_____L_L 

DRIVEN 2!!!! 6 3!!!l POSTS FOR TYPE I-C 

-NOTE-
fi'J%or.»"ed'!Au-JY an,.R!II' in c-,:mF'~k ,,,r,lkhnkt:/ 
41#/J .:7/vm'num A?in_t~tm .a::vt'/PI' aOdPe qn,v/KT 
.sl/411 Pt! p.t1lnt!fef_41.i!I!_ a,/),-'/"4 ,Min~ 

HOOK BOLT 
FOR TYPE I-C 71HS £Jmc/:t!f,,::,t" 

el/Mr c.ar/.-Jh,n "r 
/J'/e1llet1bh a,sNr"n 
.f/Ml/i:l!Ned M/;t 
a,;117 .rlee/ posf.t.& 

\ LMn- •+ j Q/lerl]OkStn.f"/le0/2. 

-1/14"-l'or-N/. 
J'/6 • C.I. 

1, 

J_=-----
OFFSET BRACKET FOR TYPE I-C 

6a/van1Zed- _ , 

.<Mll,xNulii 
;'YdT£: 

.rM<!" ft'J>'.r.:fnlllK)W'-""N 
/iJr -#;1?11 Md' l'f,,H ()/'.1t7/ I 
l?~ment /IJi// t,, dd'~r,,.,-, 

I II 
I II 
I II 
I l I 

-~; d.h. ho/e ..[ 

it• J ~ mtl ~'xlf~,.,,;~;.,,x. 
.'l-> - .~ Mu.a:; IIIX.ml/; gnd 
' ~ /Qd.lh~r. 

Groond ~:;• 1 l l n, 
I I • 

11 f.-- 6".r..,~w.r.- a.s! ! !Jl!~ r 11 S'-su _long 
I I I 
I Ii 
11 I 
ii I _., 

I I 
I I 
I I 
I I 
Li 

DRIVEN OR SET INTERMEDIATE POSTS FOR TYPES 1-A S 1-B 

O/Tsel ~ and Hook ifo/1, .fee Oef,nlJ.-

Whde f'4/nl~fu-iTf 

'"' J 7~o'M.hales !::! 

11.i' t 
~ 

@» ·Iii,, "'.::"''~ I I l l 

' 

I 
I 
I 
I 
I 
r--6A4'"W.F.-8.S~ 
I 5~9"/ong. 

I 
I I I 
I II 
LLJ 

I 

1 • 1 · 
I I ' 

I IJl' I I " 
I I ~ 
I I 
I I 
I I 
L_J 

DRIVEN OR SET INTERMEDIATE POSTS FOR TYPE I-C 

. =;;jF== 
'-S"N.H. TIK/r.(Min) 

&end Q,I') B ,rn,QlvJ 

~::{t= 
~.s",P.H.Thds.(M/n.) 

·!Jeml on .,4• 1?8<1'tV.J 
Sir.I. Hex.Nu/ 
J 1-INJ?.H. Thd.;.(Min.) 

BENT SECTIONS OF END TURNBUCKLE 
ANCHOR ROOS FOR STEEL ENO POSTS 

Nole,- Bent J~chi:Jn.J lo ,be weo' 1""n Ena' Turnbvclr/~ Ahchor li'O<I 
A.sumMe.J in lieu of ~nl .st!chi:m.J .shown ,n o'd41Xr on 
Jlano'aro' tJ1t:1wi"'9.s 6F4 and ar-c. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HJGHWAYS 

STEEL POSTS 
FOR 

TYPES I-A, 1-B a t-C GUARD FENCE 
APPROVED _ _&,e2Zkr -4.{%L - - SHEET 1 OF 

~ ~IEF ENGINEER GF-SP 



, .. 
Unless otherwise noted, 

all metal is 3/i&" min. thickness 

f DI IsI01 in toce 
~Hole in base 

FOR STEEL POSTS 

,., 

Pocket In face 

31,i'R Unless otherwise noted, 
\ all metal ls 3/1& m!n. thicknen 

FOR WOOD AND CONCRETE POSTS 

ALTERNATE MALLEABLE IRON OFFSET BRACKETS FOR TYPE 1-C GUARD FENCE 

,·, 

3½'R 

I 

Yi 

Weld 

• 4 ,--, -:1 ~~~i·~ 
-tofRoll ~ 

-t_ofR~· _J 4:s· 

*' _ _J" -'I I '4~1i· SEC. A·A 

Weight 3.31 Lbs. 

I----3 "------I _J_ 

;r '-- -Y," 

.t'J_ I _, 
,:- .), I I .:!'ij 

-+--t--~ 4" ( I t! 

j
' J I -o 

I I L1.1i9 

" , L--LlJ ~ -r -T v 
Ve'.' Oio. Hole~Front Bi Bock) ~---~ ,-----

Brocket formed from Y4'x 4~ bars with mill rounded edi.ies. 
This bracket for use only with steel posts. 

PRESSED STEEL OFFSET BRACKET 
(FOR STEEL POSTS OF TYPE 1-C GUARD FENCE) 

,Y,,//, I, l:)tf,/ 

• 

80 Reloyer T-Roil 

-LOCATION OF HOLES-

3/4" Dia. Bevelled Washer 
\14" X 1913i' Thick 

Wire Coble----<+-

hi 
_L ·"'-JJ7 ~,::a... 53/ ... 

Std. Hex. N,t : j 1½'' 

-MOUNTING DETAIL- -HOOK BOLT-

FOR TYPE 1-C GUARD FENCE 

I 

I 

I 

.. 
~)\.. 

~~ 

tlt~jd Hex 7' t 
~ ) 

,,.c-u 
~'{-

G,oond LlneJ H 
.L.Ll!~.. ~ n ~ 

-,: tl-1 ' f'' ',: 
T-Rail 

I Offset ) 
I Spring Bracket 
I 

2 Y4'x 2 ~4'x 3116' 
Steel Washer 

t-H-----4. of Roil-

Std. Ball 3/,i' X 2 !t/ 
Offset Sprini;i Brocket 

- l'l 11--. j!l':11 
i I ~I _j t..11::1 t""ftt -. f",11 
! I 11 10·-i:-1s.3xl8"10J1I ill 
t.WJas req'd.an Sheet rlll...JIJ 

LOCATION OF 
CHANNEL RESTRAINT 

-NOTES-

Bol,s f'f6 restra\nts shall be~· 
fJ5!J~ue~Q~~fr~ed with 

1 
4•x 

Hale for 3/4" bait may be burned 
or drilled. 1f burned, flar'ioe face shall 
be smoothed to provide i;iood bearlnQ 
for offset spring bracket. 

For other detalls of construction 
see Standard corresponding to type 
of i;iuord fence used. 

FOR TYPES 1-A AND 1-8 GUARD FENCE 

RAILROAD T-RAIL POSTS 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

STEEL POSTS 
FOR 

TYPES l·A, 1-B 8 1-C GUARD FENCE 
ALSO SHEi 

OFFSET BRACKETS FOR TYPE l·C GF-SP 
--7,1 



T e l·B , f Wire Cables for YP A 
't.o f Typel· 

rrM 
It of Wire Cables ;:r Std. 1 114• Anchor Rod l"....1 

~i
td.Wooh" PlmlT . =, O" 

~ · -· =-- ffi,: ·, I~, dlo.holo 4ti - ... -.:: . HJ_ 
TT, • = "' · lL 

WI" ~- - - JJ tll rt: 7t,dlo.holu 
Cables 4' _ .) • 

-T <;5 , .. 
I I I I ~round Lin, 

111t r#A'sWF~ I z. 1 I f" 
12·fT· jTT"lj I I I I I 1 
_j_"_L 11 I D •'10" LJlL!_J 

11 I 1111 
11 1 i I I 11 
: I : I •'·5

" I I 11 
I I I I I I I I 
11 1 I I I I I 

r:rTrlT7 r+i-tt-7 
12"'1 I I 11 77 I I I 11 I 
~L.J.j_lL..J • L..lLll_J 

9" EM> POST FOR TYPES I-A AND 1-B 

~----~ Std. Woshlr PlolH 
Sid. I" Anchor Rod 

;,,,~-rFjrrf--~, 
Cables 12" ~ ---- t- 2•:,-

la-dio. holn , .. 
I I I J 'Ground Une 

12"fT I : ! l :,,,~,, I '"'1 I I I i :& 
~ L _J_ u I D •'10" L J.l 11 _J 

I I I I I 11 
I I I I I I I I 
I I I I •. ,· 11 I I 
I I 11 11 I I 
11 11 I I I I 

r- ,++ +t 7 ,ttt+7 
,2•r,1lll77 I 1111 I 
~LlJJl_JB Lllil..J 

9" END POST FOR TYPE 1-C 

I 1 ! 
ll 1 ~ 18" 

~ , .. 
--, 

ALL 9" POSTS 

I 
g 

f lili II 

Llllll 
ALL 7" PQSTS 

REINFORCEMENT 

wijh h!:~/":e:~J .. ~~oll be cost 
Holfl "A" i1 for un wlfh 

Offset Spring Brackets of Types 
1-A ond 1-B Guard Fence. 

HoLH '8" ore for use with 
Offset Brackets of Type 1-C 
Guard Fence. 

See oltemote top for 7M 
driven ~~st. 

m±= 
21>· . ~ ti .l.'1fet=j,, .. .,-

1
12• . ~+--+-! "''" 
Hole?-,=f, "B" 

! ..l 2i,,• 
T·,i.· 
l'e"-r-

DETAIL OF ALL 7' POSTS 

J; o~::• "'"'" 
4 :SiR1•" 1,

8
~ dla. hole ~ -----1.. ;y.; x ev: r.bchtne 

·- Tr BoltwithNutal!<I f 2. ,I .. I Washers 20" 2-5 

Ground Line 

-,,;,s!,,'n-.,-7-t+ll
1

11' 1, 11 +i ,~- ii ii II i I _'I' 
CL it+,-_J_Ll_ 11 W_J 

11 11 11 6'-10" 
111 I 11 II 
1111 1111 4'-5" 

II I I 1111 
1111 II II 

rtt++11 r-tHt7 
r, 1111 'Tl'r I 1111 I e L.J...LlLJ • L...1.1...ll _J 

7" 2!i!!. a 3!!£. POSTS FOR TYPES I-A AND 1-B 

Offset Brocke~ 

1 1-~=+r-v· .. Ye"' dlo. ho1n 12M 12- , , t I 2-5' 

14• 

Groufld Line 

Y/~ II JI VMf¾\ ~ .... I • .., 

fT II II t, 12" 11111 I 1 ·1, 
c L -1-111.J.il. I I 4-J-J 

11 I I I I 11 •'10· 
11 11 I I 11 11 I I •. ,,. 
11 I I I I II 
II 11 1111 

JUJ 1111 
r 11 11-11 r"tl-tt-1 

fT r1 II TI 12" I 1111 I 
• L.J.LJL~..!.l.. LJ.IJ.LJ 

7' 2!i!!. a 3!!£. POSTS FOR TYPE 1-C 

Level top with 31a' rod. 
rol.lTIGlld 1!1911. 

,,~·1 I 
o I I 7" 

"j 
2'-5"1 

7
5'10" 

G·]·I·.·.· .. 1 __ 1 ~ 
i.:(f,,j 

rn1 , .. ,., 
lU1.h. 
ALTERNATE 

7• DRIVEN POST ~ 

J;.,°''::!..i~:d,, ""''" .. ?Rm .. "tia dio. hole ~ 

I-W.-1-L-- T-~ !A' l';e114Mochlne 
c' I I [ Bolt •11h Nut and 

20" - 2•-5• WClshUI 

Groutld Lin~,.4 ;;,&11 / b;; , ,S, 

II I I 
II ii 
11 1

1 

11 I I 
11 I I 
11 I I 
11 11 
u.lJ 

The 7'' driven post 
wlll b, permilled In 
lieu of this ut post 

1 1 : r'-'["'I' 
i I / IJ15,,o· 
11 11 ,·-,· 
I I II 
1111 
1111 
UlJ 

7' INTERMEDIATE POSTS FOR TYPES l·A AND 1-8 

Offset Brackets 

14" 

Ground Line~,!)}.',.",,~ I I ~, ' ,:V& 

I I II 
I 111 
111 I 
I I Ii 
I I II 
11 II 
11 II 
UlJ 

The 7" driven post 
will bt permitted in 
lieu of 1h11 111 post. 

II 11 
II I I 

:::',jj II Ii ,c,· 
II II 
II ll 
UJJ 

5~10M 

7" INTERMEDIATE POSTS FOR TYPE 1-C 

J{}'/:;,w· :::-•. :·~"'::::~ "" "1'-'· .. .. 
Pod , .. .c< ·i>c ,//-', _.:t, , .• -.:~.'; 'it. • ,}f Po,t M '• ' if Pod 

'-l" SECTION &-B :•;,;:._ SECTION c-c ·.; :,.:-, :;.:: SECTION Q-D 

METHOD OF PLACING CLASS B CONC. AROUND POSTS 

COMMONWEAL TH OF' PENNSYLVANIA 
DEPARTMENT OF' HIGHWAYS 

PRECAST REINF. CONC. POSTS 
FOR 

TYPES I-A, 1-B e. 1-C GUARD FENCE 
APPROVED___&b~.Lf!R/ 

~ITT ENGINEER IGF-RCP 



• 

f----------------- t6 1o"-------------------+---------------- 16:0· ---------------<j----------------16'-o"----------------• 
,eEG$'! V Shovl~r. ______ ______ · 

Hoak Bolt fo be cvf of/ 7 
Tiu.sh w1Th !'ace ol nvl.~ / 

CJ 
M1.'1. blame/er 1 " 

,,n: !)lame~ 7" Min. Diemefer .9" 

~ 

Ol/',1ef 8n:1ci:•I tmd Hook Bolf. St!'e De/811/s. '-Po.,fs .sphyed a.s shown Yn/es.s olherwiJe direckd by /he Engineer. 

t ~-----------_J___------L-:Edfe o,. kvemenf. _________ --- - --- ------ --- --- --- PLAN ---- ------ --- --- -------

It ol End Pc»! or ,".,ce d'Skvclul"<!. 

, ·Ec!,;e. oF Excav•fed An:d 
A~ 8 Ctmcrele 

r,... _ _, "Mm. . .. .. ·~r Posf 

G"Min. 
Post 

SEC .. s-e SEC c-c SEC P-0 
METHOD OF PLACING CONCRETE 

AROUND POSTS 

t .i"' ---------41111 /r¼'w;,-, Cob/es. I ·~ ,_ ,~ ,_ '" ,.M 

~ -+-------~'--.:::..:::.:.::...::.:.:.::.._ ______ =====-=""rT-/1~ ===-=-~-------------~-=====rf~""'! ,t;- .End Tumbuckle Anchor Rod. 
_ - , Groundl,"6 • , ,, : , :,11 . ~··n J" !Seel)e/Dt:. "*'-

I I I I 1!111 \:i fllt i I I I ', , :x, rai •. /1tJkll'l~o,iJ.r"<:k,d·Jio""! I JJJi.JPl'lld4/iJIJ,,,-~mlfl S~Secl'ionC·C-•-t__, ___ l_J_l_ t-. ... l~_Lj_J 10 -~~, 

"> INTERMEDIATE Ml -+'ii ) 1 't guard f'ence .rMII hav,~ concre/e placed around Po,f.s cJs 1 !-"- - 1•,,;•i;) 1s,c,----
J. : : p,nchM re/il,re~1"9ont/lW'm1~ w~~,J:W".6: : : ~ NOT£: 1 : , tt ~--- , ,; 

lb
";! I ' ·t i : .'? Theltm!d (.J)poshi2i'bothendsole8chsecfionol' / r-----2/.s" -~-4•J_--

.f2m . I ~ FRONT ELEVATION 2~ POST shown, all olher Posis shall be sci wifhouf concrefe e:,rcepf END POST -~ 1,. t ~~ /2'· 
: [ , -, --, - 8.r provided m the Specif'icaf,ons for Posis adpcenf f-tJ -, --,-u ~ '~// 
, I .f:,--------- I l ./. J I f j%~ ._ __ _, ,.,..•:!I" r-+---<--,-.- s,ruc,vrcs. r--1---+.- ----.- L"' R••-.,,,. ,...~......., "--J 

".... I I I 1•1 1 I I ,1 // ,_,nr • ._ ..... ,._, UCClt/"71811?, 

_l_______d:: , SM SedtOl?.8-BL l LJ ~ See SecliOn O·B--..l : : ~ S:,/' See Oele,I 
' • ___ L-..L---L-

,L.:' ;;::----.:,::---. I '-7=-i s,cr,o• ••• Tvr•r: 1-c GUARD FENCE TYPE c ENO ANcHo•AG• 

_- 1--;.;:;z----1 I i---,*'---1 r I I illl ~I 1,11 11 --------.-~---~~~ 

( 2 Cahli,s - S0,000 Lb5.) 

/)/,,!, .· 

tJ/Jffel /J'l:Je.td.r&II~ 84/,'s l 
Yar,B'hle-

I , 
-4-.-1-

1,e'/)M,Ho/e'(Fronl') Wei9/Jl'9.J4,lb~ 

Bevt:!led/" 
aroundPoJI. 

&nooverl"o'i8.pin' Ls·~ 
1------~1-·--------,-

HOOK BOLT 

&.:--~ 
~~~ 

' ;, 

Fu,1A1Y.-,,,re at.rt' 
lflh'Ml'/JnKI:# Re. 
.J'li:vm't1.N' Pr11V1hg 
Ur'.Jf!J'"'"/- 2a"'z . 

~.1.at,?'-?g..r.r,.-e,i,- 1 11 ~--h---- ., J 
tW~ ,e,11-n .vnd-n p,.) u 
(1M' 12:'!i?t.' Ci?l.'IW'le ,avll" 

I! 

TYPICAL SECTION X-X 
(rhrou<;h lnfermedl4k Pa.s!JJ 

/Jrackl t&rm.:d /"rom Ji.'x4~ Airs wifh n,i// ,r,qnd«f ~s WOODEN _F>_OST ..,, . .. J,,. 
PRESSED STEEL OFFSET BRACKET 

On su_pereltrJv4/8d curves piece po$h to 
conlbrm IQ !he ~,,qoropr18/e cro.ss sec/;on,3, 

.&/'Al. 6J'.ff/'w- /Jrop /Corgt::d Sft:el or MQ/1.Mhle Iran SMnd(lrd 
~IMh" /1Jt7etJd turnbuckle win';, o"l<!lke·u,o. Minimum ~n.sile Sh-enfllh • -14000 Lb,1 . 

:\ ~/J~ 6'·6"--------< -,,,,,."steel PIJ1/e, s"sr;. 

\;~~I:"',~~ li'<:-------<c"----fi1:--or6"0k-lJ'8"Hole. '(' -,~"H.H Th/'<!"4ds. 
" ,,; .r.L.H.Tl,ds.(MinJ Sfd.He<.orS'7.Nuf. 

\_ 5''R.H. Thd.s.(Mit?.J r-Slrucfvral skel. 
8end on d .,,,- R~dl"u,5. 

See r:kf,,:11'/ ol" WB.,herPlqfe.s. 

END TURNBUCKLE ANCHOR ROD 
Mihimum l(!n.,lle Slre:nglh ol AssemMy· 40,000' 

,-~ 

ff·,11 . 1 
l$io~.H"hr~ 0"> 

~;011.Ho/e. 

fl
~ Bar.s,1!-'"!ong·6·croc. 

r:t; -t-tT~ l?k"bh.~-!.:f_.:t+-t ~ l 
t-t-++ 1r-[ 
+++-+..Lr 
l-•'·•"-1 --14-

SEC.C·C 

WASHER PLATE 
{.J'~~~ 5"S"kel P/.,/e.) REINF. CONC. DEADMAN 

10 Lk . ..f'elnri:J~emenr' .tbr.r. 
2 Cu.Fl: of Cles~ A Concrete. 

ALTERNATE 
CONC. DEADMAN 

Mth . .9. o a-: rf. C/t1JJ A Cone. 

TYPE C END ANCHORAGE 

J14·- ..it-el, 7½"/ong-. 

Ii jJ 

~

• ~if.4"SteelPlafe 
OropForg_e_d or M8/ll!eble Iron Sid. her wdh ra·dlo'. hole, 
Tumbuckli? wifh 6"/al<e-u,o. .314"- Slee!, z4"Jon9. Tobetvmlshed /"or 
/l~lld~ ~ 601/-om slr8ndon!y. 

~ -- Threaded /6" 

Sid Nuf, Hex. or S9. 
Drop Forger/ or Molleahle Iron Std. 
Tt.1rnhuekle wti'I.> 6wfe.ke·t..p· 
.s"ol LH. Thr~ad.s S"of R.H. Tnread-.~ 

Iii !lij ' I 

1iz·of'R.H.T/:>ds/ L¾·1steel, 7½.long. '§td. Nvf, flex.orS9. 
¾",St~el, !8"lon9. Steel Plale Ws.shers5 

i-,.--1 
9 

,;::~l] 
SEC. F·F G·G SEC.H-H 

CAST IRON MALLEABLE IRON 
Approx. Wgl-4.i'5 Lbs.-M111. W9I. 4.0 Lbs. A;,prox. ~-2,6 /.IJ$. - ~n. Wgf. • 2.3S Lb$. 

CAST OFFSET BRACKETS 
CABLE SPLICES CABLE ENDS l"11rmihedl",;r£11o'A11chora9e. ,roas: 

Mtn,r»vm Tehstle Slreng/h-ZS,tJOO" Nin/mum knsile Sfrengfh-25,000~ 
NOT£: Ct!lb!e .Splke,1 Md Cdble Ends .sh4// De posilive 4ndo/ 8171/ 11./ps "'10' o'e.r,9n coinciding wilh 

the lnlMI, de,119n enct .slrenr;lh o/ /1,e .1/ruclvre, ,snd muling wilh !he epprov-,/ o.l" /he 
&119.Vutl'r. 

~ 

1:, 
Wdsher 
·P~.!le/ 

~ 
.Shoulder Elev. J ~- ;s •¼ ! ! J. ·~ .1hol.J!der 

Elev~ 

txi.rlin9 encl 
Prop:,.sKI .sirvdure 

-REAR ELEVATION-

Proposed Cone. or Mesonr11 s/r(.Jclure 

-REAR ELEVATION- -SECTION-
)l,p:! .sleeve f!_18meler Jhdll 4ccomcdale re9uired C~ble 
,hd y.,//h :-,-Incl, tndX. c/eorance. Three /8J,pock•I 
.surr"ctu .ihl//be l4pered ½J-mch as indicatea. 

CONNECTIONS IO STRUCTURES 

A'II /nd'N~i,;tcept P?Ni!ld.l"dt:.Cef.s,J'/Jt::1/I 04' ~llil"e?/'J/Z,d 
Casi-iron ond mol/eob/e iron offset brackets shall be pointed. 
Pnned .r/4'~1 on"'m l're1chfJ 111,v: Je 11'/i'//dr )7'1/ntet:.t m-9e1/ro,vr4'd 
,"o),l')/-/n,t ond ~olw,1irinp .r/JQ/1 P4 /h ocePl't?'tV?~ M,1,1,lh l'hd ,ftld'c/,:'iq/ii,1'S. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTM.ENT OF HIGHWAYS 

TYPE 1-C GUARD FENCE 
( 2 WIRE CABLES-FULL FLOATING) 

~PPROVED ___ ~,_f$>__.l __ _ 

,.;tt,. ~ '-'='flilEF ENGINEER GF-C 



TYPE-I 
WALLS SUSTAINING ROADWAY AND 20 TON ROLLER 

CLEAR TOTAL WALL TOE FOOTING TOE DOWELS WALL FOOTING STEEL TOE PRESS 

~ 
HEIGHT BASE BASE BASE DEPTH REINFORCEMENT 

b 
PER LIN FT PER LIN. FT PER UN FT PER SQ_ FT. !,...li-9".J H B B, B, D a CU. YDS. CU. YDS. LBS. LBS. j ' 

2'-o" 3'. 6° 2'-0" i'- 6 z'-o ¾""'x 3'.5" '" 250 2.629 9SO 'ff:; , . " ,g"",~ 3'-o· 3' - g" 2'-2" 1'-i' 2'-0" 4'-6" .228 .265 3.380 I I SO 

"~ 4'-0· 4' 2· 2·- s· 1·- a' 2·-0· s·-o· no .29 2 3 .755 1400 ,~, 
5' - d' 4'. IO" 3'-0" 1'-10· 2·-s· s·-s· .432 .407 4.131 1700 
s·-o· s·- 3· 3'-4" 1'-11" 2'- s" s·-s· 58S 442 4 131 1850 

B , 
i-0' s·-s· 3'-a" 2'-0" z'-6 5-6" 678 476 4 .131 2000 

~ a·-o· s·- 2· 4'-0' 2·-2· 2°·6 ¾ "x s'-o"L.G.,z'-o"c-c s·-s· .8 18 .5 I 9 8,636 2150 r, 
9'-0" a·- 1· 4'.4" 2'-3" 2'- s· s·-o· • 2·-0· s·-s· '70 554 8.636 2300 " ei 

10'-o" 7'. 3 4'-10 2'-5" 3·-0· 5'.3' • z'-6 s'-o" I .I 52 .7 I 6 9 200 2600 __ ' §: 
I 1'-0' 7'- 8" 5·-2· 2'-6' 3'-0" 6·-3· • z'-c:i' 6·-o· 1.321 75S 9 200 2870 ~ !i!: 
12·-o· 5'- 1· 5·-6· 2·-7• 3'-o" 6'-3' .. 2·-0·, 6°-0· 1.5 I I .80 2 9.200 3140 ; t 13Co" 8·-6" 5C10· 2'-5" 3'-0" 6°-6' • z'-o" 6'-d' I .7 I 5 .845 9 .388 3400 
14'-o" 9·- o" 2~10' 6·-6· - V! 6·-2· 3·. o" z'-o· . " 6·-o· 1.926 .894 9.388 36 70 
15'-d' 9·. 5· 6°-6 2'-1( 3'-0" 6-9'- i'-8- . 6·-o· 2.1 53 '38 I 0.589 3900 ,,, 

1/ 
b@2·-o· 16·-o· 9'-10· 6~10 3'-0" 3'-0" 6' -9" • (-,f 6-o· 2.390 .98 I 12 .I I 0 41 60 

CONSTRUCTIOJ I WEEP 
11·-o· 10'-3"' 1'-2" 3'. i" 3'-0' 6·-9 - i'-2' 6·-o· 2.645 1.025 I 3 196 4430 JOINT ' / /HOLE 

18'-d' 10·-8· 1·-6· 3'-2 3'-0' t-0, 1·-0· • 6'-o' 2.905 1.068 15,020 4590 

-, I ___ • ~l 1 19'-o" 11·- 2· 7~'1:t 3'-4" 3·-0· i-6'. 11· 6'-o" 3.1 78 I .I I 8 15.9 75 4 760 -
2o'-o" 12'-o" 8°·6· 3·-6· 4'-o· 7'.3" • 1'-5 6°-d' 3.4 I I 1.5 80 12. 192 5300 2°0·,2·-15·AN_O __ " . ..._ ___ j I r 
21'-o· 12'-5• 5'-10· 3'.7" 4'.o· 7'-3' 1·- ( 6'-d' 5500 

3'-o· o, .-3,789 1.6 I 6 14.558 4'-0" 1C11'/2 ..J..-, a\ ·7 I . .,,L' l"o 2z'-o" 12'- 'r0° 9'-2" 3·-8 4' - d' 1··6· • 1( • 6°-6 16 7 95 5700 
,, 

4.092 1.674 
23'-d' 13'-4" 9·-6· 3~10· 4'-0" 1·-6·" 9){ 6'-o" 4.421 1.739 18.735 5900 !ij f B, t a, 
24'-o" 13'. 9' 9C10" 3~11" 4'. cf 1'-9' 8½". 6'-cj' 4.764 1.79 6 20,940 6100 

B zs·-o· 14'-2 10·-2· 4'-0 4·-0· 7'.9•" 7. 6··o· 5. I I 2 1.853 24.462 6300 

TYPE-3 
WALLS SUSTAINING LEVEL BANKS OF EARTH 

HEIGHT BASE BASE BASE DOWELS CLEAR I TOTAL I WALL I TOE 

H B B1 B2 

FOOTING 
DEPTH 

D 

TOE 
REINFORCEMENT 

a b 
WALL I FOOTING I STEEL 1 TOE PRESS 

PER LIN. FT. PER LIN. FT. PER LIN. F. PER SQ. FT. 
CU. YDS. CU YDS. LBS. LBS. 

2·-0·1 1·-10·1 1'-3" I 7" I 2-o" I I ¾",x 3'-6" I 079 I 132 I 2.629 I 870 ~~ 
.. ~L---

3·-o'I z'-ll 1·-e"I 9· 1 2·-0· I I, 4'-s· I .128 I 159 I 3.38ol 1020 

4>o: 2:-9: 1·:10:: . 11.:· 2:-0:· ~ .189 .190 3.155 1119 I 
5-0 3-5 2-3 1-2 2-6 5-6 .262 .285 4.131 1433 

:,,;,, 

6'-o"I 3·-10·12·-1·-·11'-3"1 2·-e· I 5'-5·1 347 I .320 I 4.131 I 1603 

i-o·I 4'-3"1 z'-10· I 1'-5" I 2c6· I I, 5'.5" I 435 I 354 I 4 131 I 1113 Utl 4-,- 1 3-2: I 1-, I ,-,: I I 5-6· I .541+"6 

1 

4.131 

1 

1943 
11 9'-0· 5'-3' 3-6 1-9· 2-e 5'-6" .658 .435 4.131 2113 

10·-o· I 5'-11"1 3'-1i'' I 2·-o" I 3·-0· I I 6°-0· 1 .18e 1 578 ! 4.5oe 1 2280 
11'-o· s'-4" 4'-3" 2'-i" 3'-0" 6'-o· .927 621 4.506 2430 

12:-~: a:-9~ 4'.-6'. 2'_-3: 3:-o: ¾ x 6,-0.LG.,2:-o:c-c -6:°: ·1_061 .663-- ·9-_·0-1-2· ·25a0- I 
13-0 7-3 4·10 2-5 3-0 6-3· 2-0- 6-0 1.230 .712 9.200 2730 

:'!' 

ri 
'~ 

,..,. 

14'-o' 7'-5" 5'-i" 3·-0· e·-3", 2·-0·. e·-o· 1.410 .754 9.200 2880 

1s·-o· 5·-2· s·-s· 3'-0· s·-5·. 2·-0·. 6'-o' 1.576 .804 9.388 3100 

1e·-0··1 8'·1·1 5.9·-1 2:10· I 3·-0· 1- e·-e·. 2·-6', I . 6·-o· I 1.118 I .841 I 9.388 I 3250 

17'-ci 9'-0· 6·-o· 3.Q 3'-0' 6'·9'· i-o·. e·-o· 1.968 .889 9.575 3400 1coNsTFtucr1ON __ _ 

18'·0· 9'-e" e·-4· 3·-2· 3'-0" i-o·, 1·-8·, 6·-o· 2.192 .939 10.814 3550 JOINT \.='"' 
19·.o· 9'-11" 6°-1· J°-4" 3'-0· 7'-d', i'-4·, e·-o· 2.403 981 12.392 3100 

'"; 7 
'.~ 

b@2'-o" 

)
WEEP 

. /HOLE 

I --Vi--
20'-o· 10·-10· 7C3" 3'.7" 4·-0· • 7'.3· .. i'-10·. • e·-o· 2.667 1.385 10.446 4272 2·-o·,2·-6-ANoJ.:.~- 'I----~, ____ _,,~---

. • • ,,. ,1/, /...._,. 
I 21·-o· 11·-3· 1'-6' 3".9" 4·-0· • 1·-e·. i'-6·, , 5·-0· 2.901 1.439 12.016 4412 !~~- ~· 

1
f
6
- • • 

I 22·-o· 11'- 9· 1:10· 3·11 4'-0· , 1·-9·. 1·-2. 5·-0· 3.167 1,503 l4.483 4552 ' a "' 

j 

,, 
" §: 
~' 

" < 
j, 
V 

1 23'-o" 12·-2· 8°-i" 4'-i" 4'-0" • 1·-9·. 1·-0·. • 6'-o" 3.424 1.559 16.147 4692 , 

24'-o" 1z'-1 5'.5" 4·-2 4'-o·. 8°-0·- 9_f .. , e'-d' 3.112 1.e10 19.689 4822 81 B2
---' 

25~0· I 13·- 1· I 8~9· I 4'-4" I 4'-o" I· e·-o·. 8!!. - l e·.o· I 4.022 I 1.682 I 21.410 1 4910 

DESIGNED BY= C.E.PM. 
TRACED BY: J.E.D. 
CHECK ED BY' G M.O 

• 

TYPE-2 
WALLS SUSTAINING SLOPING BANKS OF EARTH OF INDEFINITE HEIGHT 

CLEAR TOTAL WALL TOE FOOTING TOE DOWELS WALL FOOTING STEEL TOE PRESS ~, ~ .. 
HEIGHT BASE BASE BASE DEPTH REINFORCEMENT b PER LIN, FT PER LIN, FT. PER LIN Fl PER SQ FT Jf~.:;~/ ~- -~ I 

H B B1 B2 D a CU. YDS. CU. YDS. LBS. LBS. ~ - · .. , 

2-o· 2·-0" 1·-6· 6" z'-o· ¾"?x3·-6 111 148 ___ ~.629 1300 -~'Tt,o/j~!l'{'l' ; 1

~
3
--'!' I 

3_co~ 2:-2:· 1:-6.' . 8:· z-,-o_:· 4:-6:: 167 160 3.380 1644 ~ .. £1.,~\\ll~Jfiri \~ 
4·0 2-6 1-6 1-0 2-0 5-0 222 179 3.755 1975 ~~~1{ 

5:-o: 3:-a'. 2,-2_: 1:-4:. 2:-e: s:-6: 319 298 4.131 2375 I~~.~~{.··, 
6-0 4-2 2-8 1-6 2-6 5-6 424 351 4.131 2750 ~~//~-;: 
i-d' 4'-9" 3'. 1· 1·-8 2·-6· 341·7x·5·~G.,i-o"e:-c 5·-6· .588 399 7.886 3140 ~-~~ 
8'-<:J s'-4' 3'.7" 1'-9' 2'-6" 5'-6°• 2·-0• • 5·-6• 680 448 8.262 3540 ~.:.-,m~ I 

9'-0· 5'-11" 4'-0" 1·-11· 2·-6· 5·.9·. 2·-0· • 5·-6- 826 .498 8.449 3930 I\..'&~~::- : 
10·-o· 6'-9" 4'-8" 2·- 1" 3'-0" 5'-,f z'-o·. 6·-o· 1.061 666 8.824 4320 ,j &,' § 
li'-o" 7~5· 5'-2' 2'-3" 3·-0· 6"-o", 2·-0··. e'-o" 1,197 732 9.012 4660 tr ~ 
12·-o· 8·-o· 5'-8' 2·-4· 3'-o" 6'-o"· i-o" 6·-o 1.450 .792 9_012 5000 ~/1 ~ 
13'-o" 5'-1 e·-1· 2·-6· 3·-0· 5'.j,'. 1·-a:· • 6'-o" 1_519 .851 10.139 5340 ~ cl 
14co· 9'-z' e·-6· z'-8- 3·-0· 6·-6·. 1'-4" · e·-o 1.846 909 11.828 5680 ·~ 

15·-o· 9'.9" 1'-0' 2'-9" 3'-o· 6°·(5°• i'-o·" e·-o· 2.108 .970 14.269 6027 ~~ .• 

16'-o" 10'-4' 7~5· 2'-11" 3·-0· e·-9·, 10'. s'-d' 2.367 1 029 16 672 6400 1/ b@i-o 
. . CONSTRUC " Q /WEEP 

17Co" 11·-o· i-11· 3'-1" 3'-0" e·-9·. 8½"., " 6'-o" 2.662 1.097 18.820 6800 JOINT\~" f -~/ /HOLE 

18·-o· 11·-6· 5'-4" 3'-2 3'-0" 1'-0".. 1·.. 6'-o" 2.955 1.140 22.530 1200 ti' ; _11·_ 

19·-o· 12·-2· 5'-10· 3·-4· 3'-0" 1·-0·- 6" • e'-o" 3.284 1 218 25.534 1600 - '-/:_ 

t-~~t-~-ci-~~-~~-~~+-~~-~~-+-----+------l----+-=~~+-----11 · · ~"'·" 4• - -
20·-o· 13·-4· 9'-9" 3'-7'' 4·-0· 7'.3". 8" • 6°-0· 3.654 1.731 20.840 8000 2~0",i-e", ' ------, ____ ,,,..----1~--,3. - --. 

2i'-o" 13·-11· 10·-2· 3·-9· 4·-0· 1'-3". elf. 6·-o 3.999 1.808 24.608 8400 3
:~. 0 >::;;,t ,-Z a n . ____ o 

22CQ' 14'-6' 10'-8" 3°-10° 4'-0" 7'-6"· 5Jf • 6°-(f 4.380 1.889 29.084 8800 
40 

o~~ J.) 3
\; •,,,1·-----1 :_u 

23:-o:. 15:-1'.. 11:-i- 4·-0: 4:-o: 1:-9> 5· .. • 6:-o~ 4.755 1.967 32.443 9170 ~ -~-'. ___ _e , 8_~ __ ( 
24-0 15·8 11-7 4-1 4-0 7-9 · 4½ • 6-0 5 173 2.049 35.547 9570 , B _ _j 
25'-o' 1e·-3• 12'-o" 4·-3· 4·-0· 8'·6'· 4" • e·-o" 5.575 2.125 40.554 9940 --------- ----- · 

NOTES> 

All exposed edges shall be chamfered I inch. 

Construction joints shall be bonded with dowels and keys 

Expansion joints, with L(x4' beveled keyways, shall be 25ft. to 35ft. 

apart and at all breaks in face of wall. Entire joint shall be surfaced 

with ¼ inch of tar paper covered with hot asphaltum, or equal 

Stone backfill 12 inches thick as shown. 

Weep holes as shown, 15 feet apart or as directed. 

Type-2 walls, having roadway at foot, shall have cap as shown and 

rubble gutter full length. 

With rock foundations for all types and heights, eliminate footings and 

consider clear height as distance from rock to lop of wall. 

For sloping banks with roadway on top use Type-I for all heights to 
include 12 feet. For greater heights use Type-2. 

Curtin wall shall be used when wall stands on sloping bank of earth 

or where scour may become excessive. 

All concrete shall be Class "B''. 

Approved_ . -~SJ~ _ 
, ___ J_'f;_~ -... .. 

BRIDGE ENGINEER 

Revised 9·24·}4 T~p,·I 14·0" ci..,-'b· 
Rev1:;ed '::·7·37 T:,pe·Z ;2'o'c:eac.W"II Quor,. 

CONSTRUCTION 
JOINT 

1/ }@2'-o" 

WEEP 
HOLE 

'o 

I I B, I uj l.(J B1 ---I _ _J_ 

TYPE - I 

TYPE -2 
TYPE -3 

" 
C = .04H+i' 

C • .08H+I' 

C ~ .03H+I' 

CURTIN WALL 

~ 

!)1\~t~LTH o, PENNBYLv. 
v!l"'"' 1*i ~~4. 

DEPARTMENT OF HIGHWAYS 
BRIDGE UNIT 

STANDARD 

RETAINING WALLS 
CLEAR HEIGHTS 2 TO 25 FEET 

TYPES 1,2 & 3 

W-6 



-- ., ... , 

I/< 

IB'Nom. or 36'Nom. 

I 1 I8'Nom. o, 36'Nom. I 
, s'-o" 3'..:.o" -i--

Roil Splice , [ 8'~6'k250Gol,StT,be [ 
(see de!Oil)_ 1 1 Rail (22#/ft. min.) 

3'-o" s'-o" - /---

Traffic Oelineo1ar 

2'-lf3/~ 6'-0" 

Slo1s 
7"x t½"(Typ) 

'-n". (See Note.,.2) 
53/4"41 7/8" Hole To a Botto1,1 ':[ 

,II, 
t53t4" 

D I U • ·fnr R ...... m<: nrrnc,c 
6" ,ti K 7 Slot Ta a Bottom ,,, 

:1i 1::1 
·111 

·~'"' 2ci1.i:1 

~F 1::[ ,,.,t ,,,,,,,, i, ~. I 
11:1 .,,...,. 1.t1 4 "" 

7/ff Hole Top a Bottom l see Note 3 J 
T 

,:1 Deflection Plate on \~1 11'1 

DETAILS OF SLOT SPACING 

e•xff'x.250.Gaht. 
;feel Tube Roil 

[ 

5!,,·,1~</k !<.· ] 
~ V Gal v. Steel IL CD 

" 
I 

~LV2"[)-ain Hol• (Drill) 

BOX BEAM 
END PLATE DETAIL 

Double Foce 1 Cryatol Oellneator (3y4•) ~ 
118", 4\ 25," ---t---
·0o1v. StHI: ll . 

i,", .9QC'Bend oi 

Splice Plate 

t ""'' 

e•x s• 2so·Golv. 
Steel Tube Rail 
22""/ft. min. 

13/16" 4 Hole 

111 all Posts except ~I 
111 Posts in concrete Ii 
111 paved areas. _.,.illl 

3I 5.7 /"' 
ITypJ 

w~::1 
I") ~ 

l~i 
I,' 
~ 

TYPICAL RAIL SPLICE a POST SPACING 

3'- o• Ty-p. 3•-0• ryp, 

~,~ 
}'.'."_Q''.__I 3'-:0 11 T 

11 314'' !'-_p" ,_ i Post 
.§." ~ -§." 

Js. 

@ i'l 

I Jlil ' I ,J • l .,, ~~--~~ r .. 
3/32"CI. 

3/l6ffCI. 

=-'===:¥ =r ~r= ==- j I 
11 11 ,1 

' ,, 

RAIL SPLICE DETAIL 

Bent PL'a ·f Thick 
3/32"CI. 

3/16 11 CL 
--~~t-=--4-~-~r==-=·=-~-"1-H"1---=~ 

11 1 ! 11 

8'*:6~.250Golv. 
Si eel Tut:? Roil 
22~ft. miri 

101 
" ==J- 11 I I I I 

I" z~ ~ I '~t;J-i---l'---
' Holos fo, 

314

,, " · ~-~- -~~=~----; '__ ' ,, 
High St,oaolh 8011',8 loog ~ --~--= -~ ;,\?·(+~" ;, Tobe 
n,t, oad 

2

,,t ,',-1 , Hex P 68otlom) 

top and bottom, 2 washers 

TYPICAL EXPANSION JOINT DETAIL 

=~ 

:;;o"for sq.
1 

f Box Beo"'1 ~i 

~1 I/[!' 0 . : l I l l i \"o>) l11 

1-A I td 11 -:;;, , 
G: 

_________ _,,,_ ___________ __j_ 

Po .b_imit _PLAN 

tll' t{Q_m_ · 

&. 
~.-:... · r·: ~;·,,··1 9orain Slope 1/8"/ft. \ I _. .,,, 11·. 1l · ... 
. -. > 11: .I ·4' · Anchor Bolts 

~-.,.,_J,.,~l,,-~ 3/4"+x24"Lorn~ 
l30"forsg. / 

3'-o" 3'-0 ! I [ Box Beam 3'-o"'~;;-i~c, 
6"xB"x.25Q• 

Shop Weld 

Flush Median 
ri/L1=.t?vor. w;,;a;=-• 

I I'll I 11 
I 1,1 I 
u:t1 
~ Post 3I 5.7 

l ~, lj 

1:-i
si[ 

-r=mr-1 
• I 1'11 S1 

~u1:11 '!'' w :R[ 
------ili__J_ 

ELEVATION VIEW 

TYPICAL END TREATMENT 

I ""'Holu for 314"fx 
e" Lo. Bolt• 

R.s 3/6" Thk. 

TRAFFIC DELINEATOR MOUNTING DETAIL 
Note: Deli'leolor spoclno 198 l!I ;x..,__ 'Kz-__ R" 5/8" Max 

2 - 518" Bolts 
4-7/8"+ Anchor Bolts 

/I I J L i,.,....,;1_, __ 

TT 

" 688-5 ½ 8JR6.5 :: 

4WFl3 =-

§_'-1'_ 

2 eo.-Terminol Section ___ .,, 
Brid;e Connection \ 

1/4" Clearance between 

bolt a ba• boom 

, ' 
' ) 

1-7/S"Bolt used':_; ~ 
to bend flan;es in, 
lhen removed 

-- Exira 1"+ Hole drilled 
for 7/8'~ Boll. 

JOINING TO TYPE 2-C MEDIAN BARRIER 

.• 
" 
~ 

:i 
8: 
0 

"" 

fl" 

278" /213116" 
J I 

t-itf~""~~'ia 

2 

2 

~ v4V2 " 

6" 

· --..V Golv. Shims 22go. 5\ 24"@eoch Roi\ 
Splice (as req'd tor t\ght fil,minimumof 
2shims per splice.) Omit shims ct 
ex·panslon joint splice. 

TYPICAL SPLICE PLATE 

/ Steel IL 6
11
x5."x3/16" 

/ ........--; B''x6"x .250" 
/ ___....--- l Steel Tube Rail 

1/411 
, 

l_ 11;:%1 '11+' ~ - ~ 
-- Slot 7''x 1Y211 

~ /'lil__J[i--=.::;;J. II 

__ / ' 3";! Steel Bar - i... ... _ 

2"x8'':i:U4" , -i--Post3I5.7 

,, " .. 2 8 

13/161¥ Hales, 3/4 111' xllt4" 
Bolts with Hex. Nuts. 

.._ __ Plate may be cut ?l<:<ng ' 1 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

BOX BEAM MEDIAN BARRIER 
these lines for driving ,L--l 
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'°"".,,,...,, .. , 

t 
I 

Exis1ing Median Divisor---~ 
Existin. 
Pav't. BoxBeomRail Existing 

Pav't. 
~:!;~~y'---~---.~+c',,(~~-~_,<,'--~r"'-v-~ 

E)liStlng Median Divisor 
BoirBeomRoil Existing 

Pav 1t. 

. ,._ 
N 

/,T;;,,. 
~)"~'II_J 

i 
t Median ~ 

4'-sl 

5M• Drilled Hole 

R•move Concrete a after drivino 
post, replace with AC-4000. 
6tc:tltnlng) point R a B 140-150" F) 

TYPICAL INSTALLATION ON EXISTING 

4' ROADWAY MEDIAN DIVISOR 

FOR MEDIAN DIVISORS 

WITHOUT ct_ JOINT 

,._, 
N' 

·.,. ~· ,, 

"B" I"--' I 
I tf"l! I 
~ ~ 

·Bose Plate 
(see detail) 

31 5.7 
-616\ 112" It (see detofl) 

t Grout _;;;>')'if:¼- <See Note No.3 

4'-o" 

TYPICAL INSTALLATION ON EXISTING 

STRUCTURE WITHOUT ct_ JOINT 4' MEDIAN DIVISOR 

ti 

BOX BEAM 

2'°ns" 

FOR 4' MEDIAN DIVISOR 

WITH ct_ JOINT 

Note• All holes 7/8"unlus 

o1herwlse noted. 
All Welds 3/16" BASE PLATE_ DETAILS 

Eidstinq__ 
Pov't. 

E Ki sting Medi on Divisor 
,r_:--Ba.-:Beom Roil Existing 

Pav't. 

Bose Plate 
(see detail) 

r·.°"""· 
= I ~ ~/16" 
,._ ' N: I Grout It--

I 
I 

lr~-o,-: 
!Ptr''t I 
IL'-2.J 

l"Open Jt. ,mi 1:~'xsY2'~1/2"1t.(seedetail) r · -....:...::_ See Note No. 3 

~·'_JiL~ 

4'-o" 

r-Existing Median Divisor 

I 
Box BtomRai! 

't-----l-6'l6"x 1/2" R. (see detail) 

[ 31 5.7 
/ __ Remove 

./ fo, Bos~' ~f;f:"'Y 
i6~6lV2" 

""ciillt1 _l_____ I 
' ' l.--_ _Z}Q"___-! 

TYPICAL INSTALLATION ON EXISTING 

STRUCTURE WITH ct JOINT 4' MEDIAN DIVISOR 

TYPICAL INSTALLATION ON EXISTING 

STRUCTURE WITHOUT ct JOINT 2' MEDIAN DIVISOR 

MEDIAN BARRIER 

t Medlen 

/-/r 
"" ' "' 

_y 

'I' 11 1 - 1 

II I ii \ . 
JI II ~Plain Cement 

ii I Concrete Curb 

II I I 

II 
1 

II 
II I : 

111 I 

(STRUCTURE MOUNTED) 

If. Median 

/-r 
zf 

(l"Clear 

I I
ii 7" i:J- j 

--~l-'-1'1 i ¾~~-~---- /__-- Sup~ 

II II! ' 
II ii r 

11 IIL---/------------
11 II ./ - Pio In Cement Concrete Curb Gutter 
II Ir or lntegro! Ceme-nt Concre1e Curb 

II 

NOTES: 

I. For curves, with o degree of curve in excess of 3"'30' 

the roil elements shall be shop work.ed to the required 

curvature. No seporote or additional ccmpansofion 

will be allowed for shop working of the rai I elements. 

2.Where typlcol pas\ spacing results in post being located 
over cross drain, pos1 sho!lbe shifted l'-o" in direc1ion to 

provide maKlmum clearance between post ond cross drain. 

3.For anchorage to existing bridge deck's and divisors, see 
construction drawings. 

4.lt may be necessary to use a shorter section of roil, 
neor the eKpans1on joint of the bridqe, to provide for c 

splice across the joint. 

!5.When grout is noi used, place I layer of laoz. canvas duck, 

swabbed with red lead paste, between base plate and concrete. 

6.AII materials shall conform lo the requirments of Form 408. 

~ 

I I JL,,Ji.L ____ J 
Jw,,JL 

METHOQS FOR CONT_ROLL_ING MEDIAN Dfl_AINAGI;: 
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,.,...., .. , .. , 

r-
; 

;....:if 
"'11; 

I<>' 
I 

... 
,:, 

4' Above nearest 
edqe of pov't. 

E.P. 

I C [ 
PLAN 

---:r See Sheet 2 and 3 

for End Treotment 

21" 

\ 

- Delineotor (2 reflectors) 

~x4x2~" 

i 1::/ ;- --------~ ' ~ 
: ' ~ I ' " 

,I '±--J_: 18 Min 

/ [/ 1 : 1:1 it~--~~ - '!'f~ - --~~- :;i!t'.-i 
- i ,_:, ~=A< ~ 1,1 ~v"¾= :: ~ 

IH I I I I I I I I 

,J. 

~l/2"Mox. 

~ 
;: 

Galv. StHI It Brocket ~-.. ,,, 
0::!~-

~--

1 q 
I <l I : 

ffi 
----Lj_j 

' 

11' 111 1'1 111 111 
11 111 111 1:1 1,1 
d+-------6'-3" Typical ------<HI 11 1 1-1 r,! 

!1: :1: ::: ::: : : 
;:! ::: ::: ::: ::: 
:1: ::: :i: :,:: ::: 
111 l,i 1,, 111 1,1 
IJJ L,, Li, LJ lJJ 

ELEVATION 

TYPE 2-C MEDIAN BARRIER 
"'10-24 LINC Slatlns Button- 1, ::_,-;~ r. .500~ 

head Mach. Screw ~ ~----31 Paint& 

QIIIIIIIIIIIIUlllllllllllllllilllllllllllll~ -'f-~ St,oi~t Kn"'I 

f--- In• --------I '-.....!"10-24 Tap 

11
111 

1111111 
I 'II 

(\_". 
\. '. 

' 
['-(' L0nQ 

Post Boll, Steel Plate 

and Nut 

!~Splice Bolt and Nut 

'-

- 12-1/2"Lap-l 't-4!,4'-H!,(-t ~ 
I I - -l~B" i 

L,1•: ·1.•111 I ~-

>'·j'"'T~ . 

,',, ~13!,4• 
L:314\2112" Slot in Roil Element 

!------$.--29132"Jtt·l/ff Slott1d Holes fof 

5/BMDJo. xH/4• Lon9 Splice Bolt 

Steel Po1t 6 8 8.5 

TYPICAL r \.1,1 .1,, ~ l\i-f- I 1/ ( Cho mo Bot 
. , , I ~, I 

TRAFFIC DELINEATOR , l:l, 

RAIL SPLICE 

~- 12" -----

{'." 
..,..i 

.a f 1'11' 
--~~~:~~~-~----;~:;-~-; 

-j 

27" 

I 
ff'x[i\314" 
Baseplate( See Notes) 

Bridge Deck _L_,_ ---i.-¥--
See Construction : :____.-;-: 
Drawings For _____.-$1- --r
Anchorooe Detaill. 

STRUCTURE MOUNTED BARRIER 
(EXISTING STRUCTURES) 

Symme1,.col About ( 

SECTION 

! 

'If•. I 

~II 
,.i,, -- ,f _.l._ 2f7 -., 0

12.r-----

THRU RAIL ELEMENT 

!J 
.-::1 

! ,'}4• I 4~2" i1~4-

-;;;, 
,!) 

~ 
1• Holes/ I I ., 

I I H 
•I~ - ... 

! u 3/IEWeld&~ 

., 

§_' 

BASE PLATE DETAIL 

NOTES 
l When grout Is not us1d, ploc1 I layer of 12oz. canvo1 Mk, 

1wobbed with red lead paste, between boll• plate and concrete. 

2 Al motertols 1holl conform to th• r9qulrm•nts of Form 408. 

Nole: Oelineator 1pocin9 200' 

~J, ( Jllr-----'"'" 

•-- -- +-- '• 

~~'=-" - -~ t=· ___ -

TYPICAL 

tf11ifl- *~ © ~Ji" g lQJ 
~l~_J 

Section of Roil 

Element 

--;__ _:___::_: ---- j:::.-::.' 

.~ 
'! 

RAIL BACKING PLATE 

" 1 ·, 11/16" -

: "'~tt,

1 

""" , ,-i • t o,o1 """''.;; , . . ' 

' .I ,--,IJ===,' ·m.,.J. 
I ;... .. •-r.. '•'l't'l"lll.,.. __..., ",, ... 
I - - ,,, II - II 

"'"''"\l r r ,~8 ~
~ 

\ 

svt 

l-f Typical 

OFFSET 
BRACKET 

[ ¼ 1 
~ 

,, 
" " " " " " " 

~ .... Revi&ed to odd ShHt 4 of 4 
JULY 22! 1969 

Approv1d 
~ .. ~ 

Chief EnglnNr 
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DEPARTMENT OF HIGHWAYS 

TYPE 2-C MEDIAN BARRIER 
• _J ]___',,7 ff ,~ ~ ff J, 
--~·---... -----2"----I --ti' .R,cuuo or Fib. s_ Me8 

I B~CKET TO P:T STEEL PLATE POST BOLT SPLICE BOLT -~'~'~" 6~~I1L APPROVED---~---~:,d/-,,-,-,,,~:.~ MEB~2 
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q? furfr ,s· ~ 
J i 

30°1~ I1 
J:; ~ 

4~il l1 
/r!: :,;-i 

6~~11 D 
r-L'~ 

~il D . 
' 

8" 

Round or Square 

T 

10-112'1 
II" =-)2" 'l mJ ' 

' ' ' ' _l 
PLAN 

37 1 * 6" ----------------------------------------· •-f/d 
------= 3 Horizontal Amber D•llneaton 

moc.inted each side. 

Pay Limits for End Treatment ( See Note I l 

~ 
=--- -=~ 

~: 

8·3/"1" 

;Anchor Bolts 
i 1e"Lon9(mln.) 
I . 
I 

-'
"' 

''""''·"''_:=:=-=-[:I w = "'I I = -= 'I '" , .. ,:, ,,, r:, ,,, 1:, ,,, I~ .·t!Hi~-_.~·. >. 
I · II 11 :1 .. , 1• Af-:- u-.u: ,: 14~_ . .ii-. 

i •• 

CASTING SURFACE 
TO FIT BEAM 
RAIL ELEMENT 

RAIL ELEMENT ~""'c: 

ATTACH RAIL ELEMENT I TO CASTING WITH STL. 
I t $5te"+._2"0OLT. 

I 

//T rl -.___ 3·1/16" 

fl '--~ 
, I ~-(«((0 ,.,,~ 

"-• .J ,' 

" 

I 

-1-ua" CORE t0 
\_A 

·, 1sc 

ALL POST 5' 9'' LONG 

.l 

I 

___, I f-- 112· 

~ 

11·3/4! 

U::-3 

!1 

.i l===="c====l 

ANCHORAGE CASTING* 

ELEVATION 

TYPE 2-C MEDIAN BARRIER 

=I 

'YB lll~lljW7:i"~ @O"'-,-I ~ ',. ! 1·114" 

r-2" --1 ··" '--1,,. 1-3/4° 

BOLT_ 

i 
..---- 5-1/4"----

CORE 
_j_, 
1/2 .. ,-----,-+-,----, 

3/4"x 2-112" ,--

~"rG 
PITCH WASHER• 

1:' ,,, 
::: 
~ 
9?; 

\:': 
' ' 
'' ::.; 

END 

1:1 ,:, 
li I 
¥r 

::: ,,, 
Ji = ,,, 

Cklll B Cax: / I -'-·-..:·:--.:·..:-_·~~ 
. 3 I 

1:1 ,,, ,,, 
1:, ,,, 
r:1 
"' L:J 

\',1 
1;1 

"' '" '" "' ,,, ,., 

TREATMENT 

3/e"f HOLE FOR ¾ffx 2"HEX. HD. 

BOLT WITH HEX 7 

---,-/J(J~~J.-~ T 

lC7 ~~ 
5'..9'" 

ij :J 
ANCHORAGE CASTING 

(AT 75• POSITION) 

• Mal11able cast iron ASTM A-47 Grade 35018 and oolvonlzed 

In accordance wlthAASHO (MSiQnollon Mlll 

/)){ 
.,, \ ,"7t-\..!

1
, 

l' -"· \ 

) 

/t 
,,.l 

NOTES 

,, 
' 

-~ ti,-"~ 
I" r J J 
l(.:'- t.,./"' 

Payment for End Treatment 1holl include the lost 37~2 linear fHt of 
sloping roils, terminal sections, hardware ond CloH 8 Concnte 

2. Other types of rotating brackets moy bt uHd o, oPs>rovtd by 

tht En9inetr 

JULY 22, 1969 
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) 

,.,_,,.,nv,., 

2'-0" 

----------- Direction of Traffic 

----------------------------------------------------------------"~--=-=-=-=-E-:-:da•c•__:0c1_cPc0 c"cmc:.:•c0 c1 ____________ _ 

I I I 

30" 

30• 

I l I I 

8Min. 
See Sheet 4of 4 j 

( Fo, Aochot Dela;~ ' \,

Terminal Section(Double) 
wil~Protection Plate(see detail) 

(Single Po&t ,-Post 8 I Brockel 

. I 

' • . 20'Min. 4'-0" "5· 3'-o"± C 7t~------· I 20' =--~----
i [ ' ~ ·~· ., ""'" 

~ Edge of Pavement 

Direction of Traffic 

TYPE 2-C MEDIAN BARRIER END TREATMENT (MEDIAN CROSS-OVER) 
Poyment fOf Type 2-C Median Barrier End Treatment {Median Cross-Over), shall include the last 37}'2 linear feet of 
median barrier on both sides of the openin,;i, Terminal Sections, Closs B Concrete, and related hardware used in the Anchor. 

EdQe of Pavement 
Transition 50: I Min. 

3'-s"Min j 4spaceslf 3'- i½" I .. 

~ 
.- Pay limit~ for Type 2A or 2B Guard Rail --o,I I Variable I 

-- J I > ! ! ' -. . 
Obstrucfion . , I 4 spaces:I 3'-1~2" , I ______P__gy__l!rn_1!!J_Qt_ T_yp!._2A_or 28 Guard Rail Poy limits for Ty~ 2 C M_~ion B~rrier 

RESTRICTEI: CONDITION 

Edge of Pavement 
Transit' 

-J"± 

§'-o" Min. 

~houlder _Sl9p_!1_ 

Flow Line 
Swale 

houlder 

A 
See Detail A 

4'-Q" e'-o" Min. 

Shoulder Slope 

Slope l"per. ft. 

--H fi---
~t Median 

SECTION A-A 

a\11\ 314• 
Channel 

? 
~-~ ---:-~. 

~aae plot& (see 1heet I of3) 
' ~nou\ck!_r 

-..--- 'i-.-, 12 I 01/2'' f~[ 29/32"X 11/e"slotted Holes 3'-s'1Mrn. . . & Payhm1tsfor ~AOf 28 ~ua-{#___B<:ii!_ --·-

,_t>4,·t> ·· .. ,:··. ·3/"':· f ·--\~ .. , 

Vorioblt 3;-(m~x. ~--- f 2",:l/4"Woshers ,# 
0-4 m,n. 

i ! 'i'~ 
I ' 1ih 

1" _, .. 
ao ~ _, 
N 

t 

. II' 
,,-~ 0 ,,,. ,,,,, 
Ill:: 0 
11£ 
II ,:, , 

l".,,1--o-l 
II i,I __ -

, I 

L _ _I 
· - l/4"Protechon Plate 

TERMINAL SECTION (DOUBLE) 

Tab to fit 1132" loose 
3 Mio. , , ~ I 

~
--o~ .. ~71=~·11=~,=9'~~=~~ 
-- __j___ ~ ! - l i t l 

I I f ::,: 

Obstruction r ... _Poy_limils for T_Jp_e 2Aor28 Gua~ __ Roil Pay limits for Type 2C Medion Barrier 

NORMAL CONDITION 

PROTECTIVE TREATMENT FOR MEDIAN OBSTRUCTIONS 
* No separate or addl1Ional payments will be made for 

oddItIonol posts or block outs for 3'-1i12"post spacing. 

}ji1 ci~','. 
' ,. 
( 

_,__. 
. l· ') 

(; :_yJ....· 

-~· 
_,,, 

·} ,,., 
,, " 

,,..-;.- ,.........._ 

/, 1/ "'-\ Longitudinal 
/ \,_., .. II 1r 

I JI 
\\ 

1
/ 

~ // 

~-=----------
DETAIL A 

Cross pipe 
or structure 

ALTERNATE CONSTRUCTION WHEN CROSSING UNDERGROUND 
STRUCTURE { NO SEPARATE PAYMENT WILL BE MADE FOR THJS 
TYPE CONSTRUCTION.) 

JULY 22, 1969 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF HIGHWAYS 

TYPE 2-C MEDIAN BARRIER 
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.....,..., _u, 

-~, 

9~' 

Plate or Tooth Dam 

PLAN VIEW 

Enlor.o!-. slot in inner roil element 
t~4'!-11._ 5"ond drill 3/4" holes in 
outer rail element for splice. 

6'-3" 

:iui~A 
:r I f__A 
11 I'"'' 

Enlar-qe slot in outer roil element 
to3/4"i5"ond drill 3/4"holesin Ciak. 
inner roil element fur splice·. , 

ELEVATION VIEW 

§1/4'.'· 

Inner roil 
Outer roil 

Flan9_e of 68 8.5/ Inner roil 
..l;!.,--Outer roil 

Steel plate 

Post Bolt 

SECTION A-A SECT ION B-B 

RAIL EXPANSION JT. DETAIL 
No separate or additional payments will b1 made for 
installing Roil Expansion Joint,. 

~Ost 

~ck 

A 

I 

O,t 

l 
t 
' 

Ste-Rall t Post 
Connection 

SH Anchor 

lfil ., 

fi~r:J 
/Auembly , ~ 

t-+------ 6-J --------I 

Turn buckle 
( 12" Toke up) 

1 ·· I -----
I :: 

1 
Structuroi" Stl. _ 

., 
'o '1 1Anchor Rod ... , 

s .. Anchor I :1 I 4'-0" lg. X I 5/e - ' I 

iTT 
0 '111 0 

1111 

o :ll_lo 

. 
"I 
I: r-6~ '!·5 
I I I 5- 9 lg. 
11,1 

IQ" 
~ 5· ------, - _1 __ _ 

< N _, .. 
I.L 
-14· 

--;--t:-1--;----~ -

-0-

ANCHOR CONNECTOR 

StHI Wosher t 
11X41/2"x Y2" 

.At 

11/4~ 

1~ 

, .. 

2· 11/4w 

-..: ... 
' 

ALL RADII f UNLE:55 NOTl:0. 

GALV, A-IH 

7 •. 

~ : ,,,. i 
I 

N 

io/s I 

·~I 

STEEL EYE BOLT 

To be ottochtd to Anchor Connector 
by means ot a 1)i:"11,,•. 6"l9.heottr.at1d 
machine bolt and I !12 hea nut ~ 1td. 
round washer. 

Post 1 ,, 1 T ~ . 1 ) ;: : !1 v.i X:: 
I :1 I ,'? Sq. WOlh!!, 

I :: : lN ,Clo~, e·con:crete'. . 

1::1 
l1,! 
I '" ,,, 
1::1 

3-3,4"1 hex.nut,

1 ~-·t 
Channel Section• 
IO#l2~4N@ 20 
4-1orig(S1eel) 

EY'e J°'1 '~a"; 

1/a", Holu for 

3/'4" - • 6"19. bolts 

I :: 1 Ofadmon · .. 
I 11 1 I,, 
~ 1..-- J' o" t ------I 

ANCHOR DETAIL 

8#K32'z 1/4# 't, 

w/ washen under heads 
i nuft <Typical both 1idHI 

RAIL t POST CONNECTION 

• 
e"x e·,. 1/4"' Steel t . 

welded to top 

ffi. 'Hs 

"" \'b 

j 
!!' 

So 
b 

.., 
•.., 

• 
•' 
~ 

!11J 
(111 

1::1 
L!•J · .. 

·J, 

-, 
.Theu bolts (3/4 ) to be 

instolltd with the heod1 
on the Inside of flange. 

-0 ·., :;o 
~-:1 
0~ .... r 

1Jl 
L..Jj_____y" 6 WF 15.5 

, 6WF 

~~,t I . 
i I -

- IIKll1'2° Stl 'l 

ANCHOR POST 

BLOCK OUT on 
ANCHOR POST 

) -
I 

=I (I- . 

(I- --

11 1¾6 holes for mounting . ITT~"-- "I 
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TYPICAL INSTALLATION ON EXISTING CONCRETE 
PAVEMENT WITH <t JOINT 

TYPICAL INSTALLATION NEW CONSTRUCTION 
(RIGID AND FLEXIBLE PAVEMENT) 

NOTES APPLYING TO ALL TYPES or CONCRE ~l MEDlAN BARRIER 

(A) Where Median Bonier is to be qinslrucfed on existinJL£QnC. povemruJ!_QL_g_rjstinq cone. base_..£~ 
I. Transverse joints shall be installed in the barrier directly over transverse joints in the pavement. Definite crocks 

thru the pavement shall olso be treated as joints. Additionoi joints shall be constructed in the Barrier spocP.d ~o 
as to make equal sections oat over I5'--6"in length. 

2. The transverse joints shoil be filled with premolded joint filler complyit:g with the requirments for premolded 
fillet for expansion joints in sln.:ctures, Section 705 Form 408, ond be recessed 1/4" from faces end top of bartie·. 
The cost of the trons,..erse E'Xpansio11 joints shall be included in the unit price bid for the borriu: 

3. The thickness of the transverse expansion i0int filler shall be as fo!\ows · \/2" tor intcrmedia1e ;01r.ts and jo:nt~ 
over definite crocks , l/2"over pavement joints where slob !enqth is 50' or less., I "over pavement 1::iir,ts wher, leng1h 
is more than 5Q', Variob:e in multiples of 1/2" but no! less than eKisting width of the trons .. erse Joints between 
the approach slobs and bridges. 

4. For th·1cknesses of l"or more, !ayers of \/2"moter·10! may be gh.iecl or otherwise tastenet\ together by a 
means satisfactory lo the engineer. Where the required joint opi;,ning excee.ds I" the controctor may construct 
open joints If desired. 

5. The surface of the exis1ing concre1e poveme:it or concrete baze course shall be cleaned of all dirt, biluminous 
material and other loose or adhering motter pr"lor to the construction of ~he barrier thereor 

6. Where Median Barrier is to be constructed across a longi1'Jdino1 joint in e).isting concrele pcvemenl, 
the dowels sho/1 be placed on one side, wi1h bituminous paper placed as o bond breaker on the opposite side. 

(B)Where Me(,f1an Berrier is to be cans1ructed on New Const_!':uction. 
I The barrier seclions shall be placed in one mono!ith1c pour with Clcrss AA white concreie. 
2. Transverse joints l/2"widesha!I be installed in the barrier not over I5'-6"opart. The joints shall be filled 

with premolded joint filler, complying with requirments of Secfa,n 705 Form 408, recessed l/4"from faces and 
lop of barrier. The ro,i.t of the transverse expansion Joinls in the barrier sl'>.oll be included in the unit r,t"ice bid for 
lhe barrier. 

(C} Gensral 
I The finished surfot:e ot ih~ barrier st-.oll be smooth, dense, unp111ea arid free from air bubble pockets, 

depressions o_nd h<-ney COIJ:li;i,... -----..,... . ...._ 
2. See Special Design ~-~onstruction __ drow1ri~_~,for details of Concrete Median Barrier ocross strucl\Jres. 
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L Inlets lo be constructed in barrier at the locations shown 
on the drawing8. 

2. Where inlets are located on super&le11ated secliont the 
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grate. The barrier construction will not chan90 whet, one 
grate is used. 
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C,2·7 ···-r-
\ . I 

::::i't a'-{7~·r_J-~11 
;a'j 11 I I 

1 

29• 

+ r'"' .. '"' "" 
9"'Min. 
' 

I . ,~- I 
. IOR I ,2· 

I I -i 
COMMONWEALTH 

DEPARTMENT 
OF PENNSYLVANIA 

OF HIGHWAYS 

CONCRETE MEDIAN BARRIER 

SECTION A-A ~-------~ .• L 

.. :__JI 'Jl1 
~I °' ~·m;, .. ·:::_ :71 i 

/2,h9/~9 --,,,¼"
!1:!!.E T 2 OF 2 >--· --,o·- -···_J 

Beam -------iJ_ 
SECTION C-C 

SECTION D-D MB-3 
n.«11>" 



.... ~ 
~~ 

ri------r 
-r· w·-J "" • ""'I • • . . 

COLUMN CAP 
12 GA 

' 
'--,-

l •· 
~ 
~ 

~ 
I 

i 

I 

~ :J 
COLUMN SPLICE PLATE 

10 GA. 

,;.TANOARD S"flffE.~ ~+-211~u 

COtllNECT1NG 
CHANNEL 

~ 

rtT~---t--d~~ 
-- . 101\14'' ----i 

--- gT\ffE)tER 

• SH~T 
B GA. 

I ; 
• 

·,. II . I ~ 

' r STRINGER STIFFNfR . " 
s_~p,11-1_t.~,1 

1\~i,;._ 

J 

,6'x22"x1GA 

. ·r·· 
1:~. , ·· ... 
I .... •, 
I I -?l ,, 

" " 
__ I 

I I 

I-• ..j.-----" STRINGER 
SEE TABl" FOR Go\GE 

,-<. 

~'l(t·f 
SPRING Nl"' SIJ, ,, ~,.. 

R~'!', 
Trc. 
Ckd. 

BAS~ 

" 

DESIGN .AM 

G.T,_'f,_ 1 

K.G.F. 
BfK_f_HJ 

Pl.ATE ARRANGEMt:I\ ~ 

i 
... J r 

' !i 
)! 

-~,. Ber SP4 - ---~~--', •. - '"j 
~-~7.:13' ',:: ~ 

,..; ____ 77' -----
DESIGN •9• 

GAGE. or 
""s"ffl1NGER 

\ 

; 1--.:._ , ,__ I I 

-NOTE Tl!ESF OCPTHSl,jA~ VARY ·u ~u,r L IJ['ll .J~~ 

# i 
' ' 

DESIGN "C" 

s~ ----
., -, 

J ,, 
J 

' 

SPACER 
SEE TAt!LE FOR GAGE AND LENGTH 

BC TTOM SPACER 
SEE TAf>LE fOR GAGE ANO LENGTH 

DETAIL OF SPACERS 
o~: 
§AG" • I O 

I c I O I ' 16 16 j 14 £ i2 
1.EN1;·1<[ '5 2'[1 4' j a 6 joi a'ji4 o· 

I 

GACE OF 
~ING(>< i 
,, ~ 

, 
r 

I 
' ----------------,,3--.... 1/ .._____ "' - -- ---- ' 

DESIGN '"o" ---------------

UPPER 
COLUMN 

-~;:·,,.1 
[' .. 
i, 4, 

3 R..1CE.O ,' 'I ,,,., 7.....f·-~J11 /_ 

LOWl!R 
COLIJ~N 

,.;~) 
. ''· ~ 
I :• 11 ,. . ' 

(, ·" 1\. ; I._ .. 
I 

'-r--.., 

-Si>UCE 
PLATE 

ASSEMBLY AT COLUMN $PUC£ 

I 

I 
' I 

2?.sr 

I 2~od 

I Z."i]J' 

I 

i_ 26fi_-,' 

Lz!!.oo· 
r. -G~.r__ 
" 
1 .Uay,.J.,;l a, /i 

! ----- ' ------- .· '------,a,·------.. 
DESIGN "E' 

GAGE or 
-TRIN6ER 

~

',1\· ""'*" 
T _,.,,. 

V / "" 

'' / BASC FLAT£ 

,/ 
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GENERAL NOTES, 

• All moteriols ond workmonshrp shall be in accordance with PDH Form 408, Sec.625 

• All exposed rntenor ond exterior metaf sheets used io form the members ot the cJoMd foca metal crMilll 
sholl be coated by (A) or (8), when specified for Metal CnbbrnQ. Coated, 

(A) Coated on both sides with a !ayer of asbestos fibers applied ,n o sheet fcmn by prasincJ if inlll G 
molten me101hc bondrng medium. Immediately ofter the me10~1c bond hos solidified, the osoestos fi ... 
shall be thoroughly saturated with a bituminous soturonr The 1,nrs~ sheets shall be of first cllm 
commercial quality free from blister and LJnsaturated spots 

(8) Galvanized on both sides by the hot dip process as specrfied ,n SectlOf'I 625.2 (bl of Form 408, ~ 
field coaled with bitummous materrols. Immediately prior 10 opphcotion c,f coat1n9, ~ -tee. 
are to be either sand blasted to lightly etch surfaces ond •a remowi 0"'f g~ fil111 ~ bp _.._. 
in accordance with Field Structures Pomting Cooncrl Spec1ficot1on ~ 7, Ol'\l$h off blast cieaNllg ar 
saturate oil SIJl'foce. wrth vinegar (acetic acid) and when dry wipe off any bloom wtwcn has fOfllN 

• Apply lwo (2) coots of cool lar based pomt (Federal Spec1f1cot,on 'dJL-1848O). To be opP'iN at the ,_ ttl 
55·70 square feel per gallon per coat. One coal of Coo! Tor Emwu·;in to conform to Fedanal Spedtic•• 
MIL·C-152O3 at the rote of 60 square feet per goUon. 'went1 Fo.ir hours dlying tiffMI to be allowee 
between cools 

• Metal base plates will be required. 
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• All materials and workmanship shall be in accordance with PD H Form 408, Sec. 625 
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NOTES 

Lx 
TYPICAL ELEVATION 

• All Materials and Workmanship shall be rn o<:.cord,1ntc ,..,th 
Form 408, Section 625 

• Concrere Crib memrers ~no•r be Closs "A" 1..-c,ncrct~ 

• Footing~ ~hall be Ctos~ ·a· CoJJcrete 

• Where 10101 i,e19nr of ,::,it-biny 1< not ,,,ere •nrin r_'_4" u,.,., heorter~ 
4 ft Iona, .,nd where tot.JI t,..-:1ynt of crit,binJ Is rct,...e~n G'-C," onJ 
II'- 4'' us·c :,.;;,u,;rs 6 ft lonJ. For ~eis;h!• t,,:t ¥ccn I2'-u ond l::i'-4" 
use h<c<.J.Jc.rs 8 •t. lon:,1. Hi-,jher cribbing walls '" tc vi special Jc~ign 

• All s1ret:hers ta h'.!ve ltlh:r "F" plJinl~ irr1pre~.~cd m th« f.J.::c: t_, 
indicate the c<.iost'J surfxr in tne fm1-neo wJII 

• Batte• of IOl\lll ot>ie, !hon 2'· in 12" sutiiect to oppro~ol by ttia En,;iineer. 
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COLUMN 2"x: 2 1/2" 

NOT LESS THAN 4.1 LBS. PER. 

LIN. FT. OR APPROVED EQUAL 

SECTION 

10' MAX 

TOP RAIL ----li'- 114" 
I 5/8" 0.D. TUBLLAR STEEL ~- -

12 !!2'' GAGE COPPERWELD~ 

WIRE 

8 TRUSS 

WIRE FASTENERS 

SPACED 21
0.c 

VERT. 8 HORIZ. -----J-jjJV,! 

TENSION WIRE 

l
·_.:_111._-_-_ 3_,' 

IJ 
·J1•11: __ •• _- I ,-.llii ,1 j 
i.,·,.=±6" 

I I 9" DIA 

;Ill:, 
CLAss 'a' coNCRErE(L~-

CLASS 
1
8

1 

CONCRETE 

-_6" 

~Jiz" DIA MIN TYPE~ORNER 
POST) 

~~L MIN. FOR LINE POST 

TYPE - A 

x 
" 
"' -· "' 

_(CHAIN 

~ 10' MAX. 

I WOVEN CLEFT 

~J· 

' I 
3'-6" i : 

LINK WIRE FENCE) 

10' MAX. 
SIX PENNY GALVANIZED NAIL 

2'~4'xl0' TREATED 
WOOD STRINGERS 
S4S 

~. I 4"x4" TREATED POST 

~l•_ 

12 V2 GAGE COPPER ..l-ll-+l-ll-llitil-11-1 
WELD WIRE -----·11111111 1111 

LAG BOLTS 

' ' ----1' 5''1-::-__j_ --+"fF, __ 72"·-
- ,I 11 ',, 

-_, 

.,. 

I 
I 

I I 
I I 3'-6" 

1 END 

I'" , t 
I 
I ~ 
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6' 

I l]:i 
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rq,,, 'I ' 

. ~ I 1f .. :. I 
6'Min. ·_._111·: ' 

I 1:-' 3' 
'I' 

POST 3 

l 

' 

( CHAIN 

(CORNER, END 8 PULL 

POST) 

7-;.·-DIA. MIN. FOR LlNE POST 

TYPE - B 
L)NK WIRE FENCE WITH MOUNTED 

~LEFT CEDAR PICKET FENCE ) 

10' - o" MAX !01 MAX 

WOVEN 

"0.0. TUBULAR STEEL 1-L1NE 
( 

POST 'H' COLUMN 2"x2 1/2" NOT 

LESS THAN 4.1 LBS. PER. LIN. FT. 

l 5/811 
0.D. TUBULAR STEEL--" 

. 3/S"x 2 i/2'' 
REDWOOD LATH~ 
(A-GRADE) 
PROTECTIVELY 
TREATED 

-- -I 5/8" 0.0. BRACE RAIL 

NO. 9 GAGE ( WIRE WOVEN IN 
A 31/2"x51/2'' 

\NO 7 GA TENSKlN WIRE\ 

I MESH 

I 

\ 
·--.,,· .'ilf· 

1 
""~" 

NO. 9 GAGE WIRE ·-:t11.' 
CLASS 'B' CONC:RETE 

-- FASTENERS 14
11

C.C 
. 'l I-~ 

)j f:i 
3' 

11:, - :-1t· j &ch, 4 _.lo_" 
1

, I 
I I 

' ' -L-J 

- lJ...._.lJ__ 4 ____::, 

ROCK 

I I_J 
I : 
c_J 

TYPE - D 
(WOVEN CLEFT CEDAR PICKET FENCE WITH 

WOOD FRAME MOUNTING ) 

Nole For post he19hts exc8ed1n9 10; post s/Jall be 6
11

x 6" 

Note. Clearance from (lround 19 Bollom of 
Pie/re! to be 6'min to 9'mox for 
passage of debris 

l12" DIA. MIN. TYP. FOR (CORNER, END 8 
PULL POST) 

19" DIA. MIN FOR LINE FOS_T_ 

TYPE - E 
I CHAIN LINK WIRE FENCE WITH WOVEN 

REDWOOD PICKETS) 
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I I :;, 
iii/ 
Ill 

JI:;, 
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·:H, 

111-
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END POST 3" 0.0. TUBULAR 

(
STEEL OR APPROVED 
EQUAL SECTION 

UNE 
/JQ"i' 

PQS"; COi cp,1,; 

1- :I.I'; 

\~ ~ 10' MAX __________ _J ----- ------- ---- - I 518" 0.0. TUBULARl 

_ STAPLE EACH PICKET---~ STEEL TOP Rt-,1~-....,..---... 

: 1::._ ,'.l.,?PR•:•'i [J 
SEC"l(JN ~---~ 

"'"""""",,, rt -IC 

I 

r 

1"1 3/8"x2 ;/2'' RED
WOOD LATHS 
(A-GRADE) 
PROTECTIVELY 
TREATED ) 

¥~ 
~ 

_,.,,,,., 

2''x 2 :12" 

_'.}S f-1ER. 
:·Ju~\L 

·~ 

\' -, ,\ FABRIC ' ,, 
1518"00 BRAC~~I,,_ 

VINYL C:OA"iTD WIF~q(. 7 

Fi1BHIC AS PEA - ',' 
RR-F-I9Ie(GSA-FSS 1 , ;.' 

'::) BANDS 
_,,.,.,1,1 1d'c.c 

"' Ill 
/\/ 
' I I f, 

// 
H/ 

6' ~Ii 

th 

'~FEDERAL SPECl:"f:'"ff[\NO -, GA 
CATIV-i') ~ ' . r 

1:1 
,,1 

] ~ 

TE"Bltl'-l WF[./ 

L__ 

/ 
J,_.,..-/ 
t-"'" }iii 

-.-,~ r 1·-:·11:: 

;! !i! 

"''W/f>'-]11- l \ 0..,,., /r··r "'i:I ·.. NO. 9 GAGE WIRE / •j'.' 

;.;II :: __ ·:_i: f,l\.STENERS ;4" c,c, ..... ---- .:1[:_\_ 
,-1 , 3' 'I' l 3' ~·1i'-,:· :I! 
~<-1 1.:: CL.ASS 'B' 1J!'.- I 
/J I:~.: 1 CONCREn:[:.~~- _ -i--: ~ -:· ·. =n' t'+ -- _l ~-" 

I . Lg_'.'._Q!_l!__~_IIT~- _(<;:p_R~t:,f-\_ P-!Q _ ft _PY_!),,. ~~..J_a"____Qi__,9,, __ MIN. __ f~~ . .EQ.ST 
t---t-1 !'.' o s n 

TYPE - C 
L\I_INYL COATED CHAIN _ LIN_!<_ FEN_CE 

\ 
\ ,, 

--.. \\ NO. 9 GAGE WIRE 

;,) FASTENERS 1d'c.c 
;j 
I; 
'; 
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5fr,1dun:1/ 

Gu/fer 01inen. P/afe Dtmen. 

A. e, A, & C E F G 

/Z" 9·· ,?!4• 1st· ,,· s:a- zo·· 1,· 

,.. 9· • 15/" l:'IO 7f 4'0" Z6·· ,,. .. 
u· 9· .3:4- /SJ" 

,,. ~ca· ,,. 11·· 

30" 9- .,,,o- 151 e· ..5'0" . 38" r 

- · i £_..p. Jf nwlerh/. 
Ad,:kftbno/f"Joinl nofo,,-er 50 

feel each ::iide of q,,Her in opprood, 
'l!.,_oDS. -~ ... -

1 

- GuHer Ir) be ma<h of 
c/4:w; fl" concr,dc. 

f'lafs siJes n:, be as .Jl>own 
tmhSS ord,,r,..,/ olherwist: .6..r 
the etl?,nser. 
Pio/~ la 6s phnt:d 1-c, poHer/J .sho,,.,n, 

ends .-;/,eared, bulled lo.9,:/her ir,p/occ, 
one/ lo lo/law crown of raxiJ\-'t>'y 

Gui/er J-o be pourso' mono/lt/uc. 

Quonfllies per. /li'1. fl: /'M.;iyr. 
.,,-CO"'<. E.,,cov. Sh'/,_ "hie~/ 1 ;.,ore 

C,1.Yd.> C,,,,rd.s. lb$ Jb.s. lh.s. 

• o., ./6S 9.8I 54.6 27' 

,,.a7Z J!J5 :u:,1 119.3 477 

00/ .ez4 9.,t /6.3.7 491 

~090 .Z54 9.81 z::,ao 690 

JI' computed on bas1S of 9" poi,,e:menl. 

TYPE A FOR ROADWAY GUTTERS 

·No. ZO g,1. sfec/ f'orm ::ii-rip:, 

zaz·)J-"4 Min.WY .5.l!J"'µr.Ff 
t:7' !Jeoms·min. w/; 356'pv fl 

·f~4· bors 

f"xZ"plote waldsd to end of every 
:,econ</ ,fem.w1/h t'" continuous f'r1/I v.eld. 

;,,,1· ,. . r'i'-1 
w,c'tF==l 

cover of approved ~1!/n moy be u"ed. 

Gbss jq·c.oncrefe 

VIO/Vkdorfompcdf,:, 
MflS/'ocf~ cf Engineer. 
Cover.s may be premouh'ed 
and ready h, ~f ,,., place. 

TYPE D FOR SIDEWALK GUTTERS 
~O)(. c.s. 

;f'"x3''plote, weld ro eJKh of ta!,. 
.JA".3· l'.:1 Min. /,,yi' 1.90?r. ft 
S"x.J" Ts • " s.o ~ • 

( Place pipe m,or cenlre 

Clos, A· conca:f,, ·,-... ... _ 

Vlbrofed ,,,. tamped,<,, 
.:;ofisFoc/,-on of En.9i=r. 
'r"beom floor plofe:, ,r,oy b« 

prcmoukled and ready f-o .ssf ,n pfoc,:: 
""-.,_ 

-'iz.e :;hope and manner of oltoc&nenf 
of bo/"5 l"o be approve<! 6y the engmeer. 
i confmUOt.1.s welo' of evety .se=nd .Yem. 

.ao,t, + ,, f ,~ ,.·:. " .. ] r . . ,. 
;":~t~~~/d 7;o ,".c, 

of l"ee.s w/fh ;f'~/"' fillet 
weld bofh ::silW.s. 

. -For ng,d_type povemenf.s or bo3a"S, 

~

--..._~ i e><pons1o.n .JOlnf mofer/CJ/. Ad::/ilrona/ /"" 
·,, 1oiri/ not over SO Teel eoc/J .:,,de of g1.1Her 

"c-:: -... ... ,-J_i? opprooch :,/06.s .. 
-;s,~.,.. ·-
~-~ -...~ 

q..-....,.:._,.;4.. ! 

~ ~ 

Ccmf'!!_md on b,:,s,,, o/' !J" l'b~,.,.,,,t 

TYPE B FOR ROADWAY GUTTERS 

;f'",,,.3"j,!ofe wekl to end or bec,m,s \ 
3;.y b Mn. wg'I 4.90"per ft. \ 
.J-beom::;, " • J.85• ~ • , 

" 

5ize .shcpe an<! n,o,mer of o#achmenf 
oF bars fo /Je o;,proveo' by the engineer. 
/" conhi>uo,r.; weld of every :;eco,u/ stem. 

~-,Ld ~,-.,, .. 

81,, ~9i'~ ~i-~,-9_t: 
___ __ J<hd;f/; F ---

Gu/fer covsr fo con/arm f-o crown 
(!ll'"OG>::>'Woyoncl_lo__be 00r15frucfe<I 
m .sec/ions of E lengfh. 

~-r'or nglo' fy,oe paw,n,en/" or bases, 
· -f e.r,oon~,;"f/'_"nf moferiol. 

·--- Closs A concr,,fe. 

lobrofed or lompe<I ro 
sof,s/&,;ftbn of Eng,nt,e1e 
Cover.:; may Oe ,oremoulded 
a,,d ready to se f ,n 'phce 

-"' Ado',hono f'jo,nf no/ o..,.,.. SO 
- ._ feel =ch .,,de of guher m 

,[~~-~~-
. - '¾,. ·•• 
.... 0/,f ... ~1<:, 

' • < 

TYPE C FOR ROADWAY GUTTERS 

Ppp=vod~J&N\."'!>_>.,.~~ 

s s 15?,,,r,.M ,P ,.,f 
Brlc(9"" En9ineer. 

o\\weallh of Penns ~ 
\Jo~~ - ~ ""'½,~ 

Department of Highways 
BRIDGE UNIT 

METAL TYPE COVERED GUTTERS 
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Noles,~ 
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X x' 
y y' 
z z· 

b'"-<b", /t<u~ylh Jo;n" 0.5. f,-,,,.,/ Jlre/c/,,,r.;; 

b · ~a", 
G '"lo'", 

~·~12·~ 

v·, x',y'oodZ'/,,6e d?,P"d"'-" _,._,s.,..,...,., ,;.,, sec/,;,,,-,, 
.5h,ms ore. J''.,G"Ka·~ z·~,;;-",,!J"'ond F'K/J"KI)" 

For Cr,"1,/,,~y ~.I rnax,m vm he,j/21 ~ .f' tr~,;" le 8 ~2; rnoA-e /,eqder_,. 

"12:9·;.,;,1.:7·; 
rnork,u/ 6 t;'.o"/on.:7 

c ;o'.o'' 
/'1':.2" /:, l'I~ o·; d 1,;'-0" 

;11,,d s,1//., "'"'/ /,,::. orn/1.-'ed,:,r /fier,-,.oJ~d /n nun76er, <>J ,..,,7 ,.,,"red <?n<r ordered 

Py fire £n:7,"n"er; .. ¢ . , ·fb . 
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