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TRANSMITTAL 

LETTER 

Publication 72 
March 1994 Edition 

DATE 
March 25, 1994 

STANDARDS FOR ROADWAY CONSTRUCTION, RC 0-100 
INFORMATION AND SPECIAL INSTRUCTIONS: 

The attached March 1994 Edition of the Standards for 
Roadway Construction represents a completely revised 
publication. This Edition supersedes the May 1983 Edition and 
associated Changes #1 through #21. 

The Standard Drawings cancelled by this change should be 
maintained for reference on projects now under construction. 
The new Standard Drawings should be adopted as soon as 
practical on all new and existing designs without affecting 
any letting schedules. P.S.&E. submissions to Central Office 
after July 1, 1994 shall include these revisions. 

RCs-100 to 104 have been deleted since we did not receive 
approval from the Washington Office of the Federal Highway 
Administration. However, appropriate details may be submitted 
for approval on a case by case basis. 

Any comments or questions on the new Edition relative to 
revisions, new details and standards may be directed to the 
Highway Design Quality Control Division. 

The major revisions for each Standard Drawing are 
presented below. Since minor changes are not indicated, it is 
strongly advised that all recipients thoroughly examine the 
changes and revisions incorporated in this new Edition. 

Index Sheet 

RC-10 

RC-11 

RC-12 

RC-13 

(1 of 1) 

(1 of 1) 

(1 of 2) 

(2 of 2) 

(1 of 1) 

(1 of 1) 

Revised to indicate new 
dates, title c'hanges and 
additional sheets. 

No major changes. 

Notes 1 and 2 and Detail A 
were added. 

Revised Notes 1, 2 and 3 
relative to trench width 
and class of excavation. 

Revised Note 2. 

No changes. 

RC-20 

RC-21 

RC-23 

RC-24 

RC-25 

RC-26 

RC-27 

RC-28 

RC-30 

RC-31 

(1 of 4) 

(2 of 4) 

(3 of 4) 

(4 of 4) 

(1 of 1) 

(1&2 of 2) 

(1 of 1) 

(1 of 3) 

(2 of 3) 

(3 of 3) 

(1 of 5) 

(2 of 5) 

(3 of 5) 

(4&5 of 5) 

(1 of 1) 

( 1 of 1) 

( 1, 2 &3 of 3) 

(1 of 2) 

(2 of 2) 

Revised the Type P Joint. 

Revised Note 4. 

This is a new sheet 
developed and added to RC-
20 to show Non-Skewed Load 
Transfer Assemblies. 

This is a 
developed to 
Skewed Load 
Assemblies. 

new sheet 
show 6 :1 

Transfer 

No major changes. 

No changes. 

No major changes. 

Revised Note 4. 

No major changes. 

Revised Section B-B 
( Shoulder Relief Joints) 
and Note 4. 

Moved Note 4 to sheet 2 of 
5' 

Revised slab lengths for 
"Multi-Lane Pavement 
Patching" to 6'-0" min. 
to 20'-0'' max. (typ. PCC) 
or 30'-0'' max. (typ. RCC) 
and added Note 8. 

Added Note 5. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

No changes. 

Corrected dimension in 
Section E-E from 20" to 
24". 
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RC-32 

RC-33 

RC-34 

RC-35 

RC-36 

RC-39 

RC-40 

RC-43 

RC-50 

(1 of 1) 

(1 of 1) 

(1 of 9) 

(2 of 9) 

(3 of 9) 

(4 of 9) 

(5 of 9) 

(6 of 9) 

(7 of 9) 

(8 & 9 of 9) 

(1 of 1) 

(1 of 1) 

(1 of 5) 

(2 of 5) 

(3,4&5 of 5) 

(1 of 1) 

(1 of 1) 

(1 of 1) 

No major changes. 

Revised Note 1. 

The major changes to RC-34 
are the reinforcement for 
inlet boxes and the 
increase in bar sizes for 
inlet grates to provide 
HS25 Loading. 

Deleted Note 4 and added 
Notes 1, 6 and 7. 

Revised the reinforcement. 

Revised grate bar sizes and 
added Note 7. 

Added Note 6. 

No changes. 

Revised the reinforcement 
and relative notes 8 
through 10 and added new 
Note 11. Also added detail 
B. 

Revised the reinforcement. 
Deleted detail B-B and 
reordered old details. 
Also deleted Note 7. 

No major changes. 

No changes. 

No changes. 

Revised Note l.C. and Note 
4 . 

Revised Note 2. 

No changes. 

No major changes. 

No major changes. 

Numbers were added to the 
posts in both elevation 
views. 

RC-52 

RC-53 

RC-54 

RC-55 

RC-57 

RC-58 

RC-59 

RC-60 

RC-61 

RC-63 

RC-64 

RC-65 

RC-66 

RC-67 

RC-70 

RC-80 

(1,2,3&4 of 5) 

(5 of 5) 

(1&2 of 2) 

(1,2&3 of 3) 

( 1 of 1) 

(1,2&3 of 3) 

(1,2,3,4 & 
5 of 5) 

(1&2 of 2) 

(1&2 of 2) 

(1 of 1) 

(1&2 of 2) 

(1 of 1) 

(1 of 1) 

(1 of 1) 

(1&2 of 2) 

(1,2,3&4 of 4) -

(1 of 2) 

(2 of 2) 

No major changes. 

Revised Note 5. 

No major changes. 

No major changes. 

No major changes. 

No major change·s. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

No major changes. 

RC-67 was updated to 
incorporate accessibility 
guidelines for disabled 
persons required by the 
1990 Americans with 
Disabilities Act. New 
details and notes 
complement the revisions 
made to Chapter 6 of DM-2 
in Change #4. The basic 
design of curb ramps has 
not changed. However, 
additional options are 
provided including state­
of-the-art details, 
especially for existing 
curbs and sidewalk. 

No major changes. 

Changed ground rod from 5' 
minimum to 8' minimum in 
Note 4. 

No major changes. 



RC-81 (1 of 1) - Revised Notes 4, 6 and 7. 
Added Note 10. 

RC-82 (1 of 1) - Revised Notes 4, 7 and a. 
Added Note 11. 

RC-83 (1 of 2) - Reworded Notes 5, 6 and 7 
and the Note in detail c. 

(2 of 2) - Revised Notes 3 and 5. 

RC-84 (1 of 1) - Added galvanized steel 
conduit to power supply 
pole. Added marking tape 
to trench. Changed 5 ' 
ground rod to 8 ' minimum. 

RC-91 (1 of 1) - No major changes. 

A:-.CEL THE FOLLOWING: 
REQUEST ADDITIONAL COPIES FRO~! 

0 

0 

0 

Publication 72, May 1983 Edition and Changes #1 to #21. 

Strike-off Letter 430-93-86. 

RC-100 to 104. 

Bureau of Office Services 
Publication Sales 
P, 0, BOX 2028 
HARRISBURG, PA 17105 

(717) 787-6746 

APPROVED FOR ISSUA1'CE BY: 

Howard Yerusalim, P.E. 
Sec~retary of Tra rtation 
BY: ~ 
IHl am . er, ~~!!/ 
Deputy Secretary for 
Highway Administration 

OS-299 (S-72) ~-... ~ @ 
SUBJECT: 

TRANSMITTAL 

LETTER 

Change #1 
Publication 72 
March 1994 Edition 

,,. 
October 24, 1995 

Revisions to Standards for Roadway Construction Change #1 
RC-30 

INFORMATION AND SPECIAL INSTRUCTIONS: 

Incorporate the attached revisions into the March 1994 Edition of 
the Standards for Roadway Construction. The revisions to RC-30 
were adopted on June 19, 1995 and issued with SOL 430-95-43 
"Policy on Design, Fabrication and Installation of Pipes". 

This formal revision to the March, 1994 Edition of the 
RC-Standards is made to be used and referenced on projects under 
design in English units. For Metric projects, use RC-30M dated 
September 25, 1995. 

CANCEL THE FOLLOWING: 

RC-30 dated March 25, 1994 

REQUEST ADDITIONAL COPIES FROM: 
Bureau of Office Services 
Publications Sales Office 
P. 0. Box 2028 
Middletown, PA 17120 

APPROVED FOR ISSUANCE BY: 
Bradley L. Mallory 
Secretary of~ansportation 

By:~~ \(--\~ 

Micha'e 1\:. \yan, \r. E. 
Deputy Secretary for 
Highway Administration 



COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF TRANSPORTATION 
BUREAU OF HIGHWAY DESIGN 

STANDARDS FOR ROADWAY CONSTRUCTION 
SERIES Rc~o TO 100 

MARCH 1994 EDITION 
JUNE 1996 PRINTING 

~ (inoludea ohange 11 
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SPECIAL NOTICE TO PURCHASERS OF PUB 72 

You may acquire as many change subscriptions as necessary by completing the bottom por­
tion of this sheet. Each paid subscription entitles you to all changes to this edition. During 
that period it will be your responsibility to notify the Department of any change of address. 
Forward both your old and new address to: 

PA Department of Transportation 
Distribution Services 
P. 0. Box 2028 
Harrisburg, PA 17105 

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

Pub 72 - ED 3/94 

______ Number of subscriptions @ $25.00 each $ _____ _ 

6%tax 

Make check or money order payable to the Department of Transportation 

Full Name & Address: 

Mail to: 

-----------~ZIP ___ _ 

PA Department of Transportation 
Distribution Services 
P. 0. Box 2028 
Harrisburg, PA 17105 



INDEX OF ST AND ARDS FOR ROADWAY CONSTRUCTION 
STANDARD DRAWING 

NUMBER 
DRAWING 

DATE DESCRIPTION 

EARTHWORK 
RC-IO ________ MAR. 25, 1994_CLASSIFICATION OF EARTHWORK 
RC-11_12 Sheetsl __ MAR. 25, 1994_CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
RC-12 ________ MAR. 25, 1994_BACKFILL AT STRUCTURES 
RC-13 ________ MAR. 25, 1994_PAY LIMIT OF SUBBASE 

PAVEMENTS 
RC-20_14 Sheetsl __ MAR. 25, 1994_CONCRETE PAVEMENT JOINTS 
RC-21 _______ MAR. 25, 1994_REINFORCED CONCRETE PAVEMENT 
RC-23_12 Sheetsl __ MAR. 25, 1994_BRIDGE APPROACH SLAB 
RC-24 ________ MAR. 25, 1994_PAVEMENT RELIEF JOINT 
RC-25_13 SheersJ __ MAR. 25, 1994_SHOULDERS 
RC-26_15 Sheetsl __ MAR. 25, 1994_CONCRETE PAVEMENT REHABILITATION 
RC-27 ________ MAR. 25, 1994-PLAIN CONCRETE PAVEMENT 
RC-28 ________ MAR. 25, 1994_0VERLAY TRANSITIONS AND PAVING NOTCHES 

DRAINAGE 
* RC-30_1 4 Sheetsl __ OCT. 

.RC-31_( 2 Sheetsl--MAR. 
RC-32 MAR. 

RC-33 MAR. 
RC- 34 _ I 9 Shee tsl __ MAR. 
RC-35 MAR. 
RC-36 MAR. 
RC-39_1 5 Sheetsl __ MAR. 
RC-40 MAR. 
RC-43 MAR. 

24, 
25, 
25, 

25 I 

25, 
25, 
25, 
25, 
25, 
25, 

1995_SUBSURFACE DRAINS 
1994-ENDWALLS 
1994_SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 

CONCRETE COLLAR FOR PIPE EXTENSION 
1994_END SECTIONS FOR PIPE CULVERTS 
1994_1NLETS, INLET ASSEMBLIES 
1994_DRAINAGE DIKE 
1994_SPRING BOXES 
1994_STANDARD MANHOLES 
1994_SLOPE PROTECTION 
1994 _GAB IONS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE DESCRIPTION 

GUIDE RAIL AND MEDIAN BARRIER 
RC-50 _______ MAR. 
RC-52_15 SheetsJ_MAR. 
RC-53_12 Sheetsl_MAR. 
RC-54_13 Sheetsl_MAR. 
RC-55 ______ MAR. 
RC-57_13 Sheetsl_MAR. 
RC-58_15 Sheetsl_MAR. 
RC-59_12 Sheetsl_MAR. 

FENCES AND CURBS 
RC-60_1 2 Sheetsl_MAR. 
RC- 61 _______ MAR. 
RC-63_12 Sheersl_MAR. 
RC-64 ______ MAR. 
RC- 65 _______ MAR. 
RC-66 ______ MAR. 
RC-67_12 Sheetsl_MAR. 

POLLUTION CONTROL 

25, 1994 _GUIDE RAIL TRANSITION AT END OF STRUCTURES 
25, 1994 _TYPE 2-S AND TYPE 2-SC GUIDE RAIL 
25, 1994 _TYPE 2 WEAK POST GUIDE RAIL 
25, 1994 _BARRIER PLACEMENT AT OBSTRUCTIONS 
25, 1994 _TYPE 2 WEAK POST MEDIAN BARRIER 
25, 1994 _CONCRETE MEDIAN BARRIER 
25, 1994 _SINGLE FACE CONCRETE BARRIER 
25, 1994 _CONCRETE GLARE SCREEN 

25, 1994 _RIGHT-OF-WAY FENCE 
25, 1994 _RIGHT-OF-WAY GATE AND REMOVEABLE FENCE SECTIONS 
25, 1994 _PERMANENT BARRICADES 
25, 1994 _CURBS AND GUTTERS 
25, 1994 _CONCRETE MOUNTABLE CURBS 
25, 1994 _CONCRETE TRAFFIC SEPARATOR 
25, 1994 _CURB RAMPS 

RC-70_<4 Sheers>_MAR. 25, 1994_EROSION AND SEDIMENT POLLUTION CONTROL 

HIGHWAY LIGHTING 
RC-80_1 2 Sheetsl_MAR. 
RC-81 ______ MAR. 
RC-82 ______ MAR. 
RC-83_1 2 Sheetsl_MAR. 
RC-84 ______ MAR. 

25, 1994 _HIGHWAY LIGHTING-FOUNDATIONS 
25, 1994 _HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 
25, 1994 _HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 
25, 1994 _HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
25, 1994 _HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91 _____ MAR. 25, 1994 _BRACING AND PLANTING DETAILS 

Morch 1994 Edition * Change ttJ, Effective Oct. 24, 1995 
10-24-95 



L=LENGTH OF SLOPE w w 
•T=IO FEET, WHERE l !S 10 FEET OR GREATER 
•T=L, WHEN L JS LESS THAN 10 FEET 

~ GROUND LI NE 
· ROADWAY 
f-_ EXCAVATION 

$ SLOPE AS INDICATED ON THE CROSS-SECTIONS. EMBANKMENT OR -----t--=::::: I 
SUBGRADE 
ELEVATION 

E=C/2 

: --
APPLY ABOVE VALUES FOR ROUNDING THE TOP ~ ~-· __ / 

u FOR BOTTOM WIDTHS 2 8' -0", EXCAVATION !S CLASS l. . ' ,' , ,' / 

OF SLOPES OF ORA lNAGE SWALES, CHANNELS, ' /' < /_ 
DITCHES ANO PARALLEL DITCHES. I . • r - - •• . · .. · \ I,, , . __L 

•EXCEPT IN HARO ROCK WITHOUT OVERBURDEN, _ __,L_ __ ,·_// .•· ' _, T 
ANO EXCEPT AS INDICATED ON CONTOUR GRADING. I I -1· I \ 
AND DRAINAGE PLANS, OR CROSS SECTIONS. x---l I- ~x 

----.._ (FOR EXCAVATION DETAILS, 
"-... SEE 011CHES ANO CHANNELS 

! ROADWAY" ANO PARALLEL DITCH DETAILS. 

?E•BANK•ENT ":---_ / 
I t:--... ! I _ 
LE:--\, 

j T J 

PAYMENT FOR THIS AREA OF EXCAVATION IS INCIDENTAL 
TO EXCAVATION OF DITCH OR CHANNEL. 

PAY L U.41 TS FOR~ 
DITCHES ANO CHANNELS 

GROUND LI NE 

T 

::::c--

·/// 0 

I. D. 

~ ~' 4 "MIN._j 

8 

0 

0 

0. D. ::f 
X:12" MAX. AROUND 
ENTIRE ENDWALL 
FOOT ING. 

FOR ROUNDING DETAILS, 

IB?TTOM wrnrnj .. 
< 8' -0" 

CIRCULAR CONRETE 
AND METAL PIPES 

POLYETHYLENE !PEI 
CORRUGATED PIPE 

, __J I- _j 1---x SEE ROUND ING OF CUT SLOPES. 

ROCK CUTS 

ROUNDING OF 
NORMAL 

CUT SLOPES 
CUTS EXCAVATION FOR ENDWALLS 

i
GROUNO L !NE~. 1 () THE CONTRACTOR SHALL OBTAIN 

_)._....,,.-/--,,:/:rr:: WRITTEN AUTHORIZATION FROM THE 
-?,7--, -- / /;/,// / '\:-,, -0. ENGINEER AND MAKE HIS OWN 

// ;:-T/ / /, ,, ' ' '' ARRANGEMENTS FOR OBTAINING ALL 
/'~ROADWAY ' -;;,, BORROW ANO WASTE AREAS ANO PAY 
///./EXCAVATION' ADJACENT ALL COSTS !NVOLVEO. 
/-;_ //_, // / , EXCAVA,!ION I 

-/Y///iL:y , , ,, , , _,,,-RIGHT-OF-WAY LINE AS INDICATED 
/,~ ''' ,_, ON THE CONSTRUCTION DRAWINGS. 

I 

PIPE OR 
STRUCTURE 

r~;Z\ 
1r1i 

GROUND LI NE OR 
SUBGRAOE ELEVATION 

DEPTH, AS REQUIRED 

DITCHES AND CHANNELS 

FINISHED 
SUBGRADE 

w 
w 

o. o. 

I 

0 
0 ,"/_,1· /,, .,,,_,, ,.o 

,,,,'/~ 
. // /,- //. 1 

0 

0 

rnBANKMENT OR 
SUBGRADE ELEVATION 

w 

/,,:·· 

> 
§ 

~/ /. 
/.,/ /, 

-·>)~// 
~'/ 

~I1/~~I I 
/ .- "£... /, '/ 

:i. 

"?-
v 

~ l 
I GROUND L I NE------~-~> Tr:-. --;'"T'/' 

' -- --0 -r;-/'j////_/, ,, 
L---- , , / / , / ' ' 
r , , /,; /// /, , / / / / ,, ~, ,~ 

~XCAVATION FOR REMOVAL OF ~XISTl~G e6PE 
ORTRUCTURE WHERE NO REPLACE ENT I RE UIRED 

1/, ·• PER FOOT OF H --r 
( l2"MIN., 24"MAX.>___J 

TRENCH THRU ROCK 4"MIN.-:=J' 
INDUCED TRENCH 

METAL PIPE·ARCH AND 
coNcRE1E ELLIPTICAL 

PIPE 

t ' ' /< • /// / ' " 
/' ROADWAY / ~, /, :\.,~'\ ,' 

,;_ EXCAVATION , ' ADJACENT,~, ,

1 
//, ;/; ,, ',-;,// EXCAVAT[Otl 

REQUIRED LIMIT OF SLOPE 
LINE, IF INDICATED ON THE 
CONSTRUCTION DRAWINGS. 

'/ , / / I I f--,'.;: . " ' c /~ . . '-' ,, t: 
j~y---· ~ , . ,'\, CONSTRUCT ION OR SLOPE EASEMENT 

~ EXCAVATION ADJACENT TO ROADWAY 
IN LIEU OF COMMON BORROW EXCAVATION 

GROUND LINE 

NORMAL SURFACE OF CUT 
OR EMBANKMENT SLOPE 

SPILLWAYS 

. '/,/' ,,_, ,.-_,/./ 

:'.';;.;///,//:.;//·/>;,,~;.>'./ //.· //. '//~/%/'/ ;;,;/,;.,: .. , /' /,, /// /, ,/// / '////,'/// / /,// /.. / . 

/;:;:;. //:.,;:,//, 'j-' ,0/./ '.,/X'./.';;',:..;;;1//@. /~/' .. , /. / SLOPE ROUNO I NG /J/j' / 
//////,,// / /?,/////,?'/4/,,·,//;/1/, /,, /,~,/ AS INDICATED ON //1/i %//.;/,1/-:::.,f:f/// >/%%i~~~1/%:·-;;;.·?c,. ... ;.,-;J /.:,;,/ CROSS SECT IONS, / ;j:) /%/o;,/, / ,, , , 1/, /, /% '/ 1/,////// 1/, ;./,, ' ,;/,,1/ , /// 

·.;,;/ . . /,;//,;/,,::·/~/J~1/-/;.(•//,,½%' .,/ :..;~,;: . .;,;,xc:·:C,J/,,, - - ~ -r_-=- _-:: _- _-:: _-r: _- J - //¼'// 
'/ .. ,-,, /,-' ·/·/--,'n·r'-/7', ij,,-4'-:"""."..,.,·, .- ///, 

,;-;- .·'('.·/"<-'·, ,· '-,. ,, , , //'/ '//,,/·,,-'/ 'J7-..'7",D',_../7" -r/ ", . /1/; v· 

SWALE 
MEDIAN SWALE 

EMBANKMENT SUBGRAOE 

ROADWAY SECTION SHOWING CLASS I EXCAVATION 

··; 1/,?t/-/~--/'7//,.~~;:'.:,:7)~;'T·7"_,7,,7/';""//~/71'"<>7/'":>-7>r/7.-;- - F \~-:-,-r· -
~/ //_,,'////,/·/ ,.,,///'/.// // ///'/·/,·,-,,,,_'.'''(,////,///>-., ./EMBANKMENT 
> .. //,/, /'1//,,j,; //////////// .{OA~Av' /. ~ j,' .·,·////,_ 1///,, //////,,> ~ SLOPE 
; / ////_; ,/////,//'// ./,EMB_ANKMENT/ //·,-//,/ /// /"'.>//////,///~ 

, /.•///////,;,-
/ .; ROADWAY / 

·, EMBANKMENT 1/, ;,;.; ;;., .~ 
'. '&/;:/,y, / 

.. · .. & /, 
/,/. /,,, 

VARIABLE EXTRA 
DEPTH FOR PI PE 
UNDERDRA IN ANO 
PAVEMENT BASE 
DRAIN. 

ROUNDED TO ELIMINATE LOW 
AREA AT TOE OF SLOPE 

FOR PAY LIMITS, SEE 
DITCHES AND CHANNELS 
DETAIL. 

OR HARD SHALE 

: ROADWAY 
l.EMBANKMENT 

•EXCAVATION FOR PIPE BEDDING AND TRENCH DETAILS 
FOR CIRCULAR CONCRETE AND METAL PIPES. 

METAL PIPE ARCH AND CONCRETE ELLIPTICAL 
PIPE AND POLYETHYLENE !PEl CORRUGATED PIPE 

LEGEND 

!'! 
< 
~ 

~ 
z 
~ 

~ 

;,; 

ROADWAY 
EXCAVATION 

ROUNDING DETAILS, 
SEE ROUNDING OF CUT 
SLOPES. 

t.X/'.I = = V>:-</·/1 

CLASS I EXCAVATION 

CLASS 2 EXCAVATION 

PARALLEL DITCH ~ 
~ 

CLASS 4 EXCAVATION 

COMMON BORROW EXCAVATION 

(

BOTTOM OF TAMPED SOIL 
C PI PE UNDERDRA IN) 
OR BOTTOM OF SUBBASE 
( PAVEtJENT BASE ORAi NJ 

l7 _,.,, ,-
\.: , / / 
t ; j' / VERTICAL FACE FOR 
f_" './ ,,)//_ I EXTRA DEPTH BASE 
\_',,/ /-:, DRAIN<TYP.J, ·1 ,;'-,, BOTH SIDES 

\ ·'.·/· ;/!'-
',/// / 12: I BATTER FOR 
.-1/-,/,, EXTRA DEPTH 

I 

. 1 ~ UNDERORA IN < TYP. l , 
~ T BOTH SIDES. 

15" ~ 

:·sEI ~ 

CLASS I OR COMMOM BORROW EXCAVATION 

J.O. = NOMINAL INSIDE DIAMETER OF PfPE. 
0.0. = OUTSIDE DIAtJETER OF P!PE BARREL OR SHELL, 
H,0. = HUB DIAMETER, OUTSIDE DIAMETER OF PIPE AT BELL OR BAND, 
H HEIGHT OF Fill OVER TOP OF PIPE. 

w = TREWH WIDTH 2.0 FT. + H.O. FOR PIPES OR PIPE-ARCHES 48" ANO LESS 1.0. OR SPAN. 
{

!.OFT. + H.D. FOR COMBINATION STORM SEWER ANO UNOERORAIN. 

V 2.5 FT. + H.O. FOR PIPES OR PIPE-ARCHES GREATER THAN 48" f.D. OR SPAN. 

®' 
®' 

1.0 TO 2.0 FT.-+- 0.0. FOR !8" AND 24" POLYETHYLENE PIPE. 

4 FT. MJNJtJUM, WHERE PRACTICAL, IN EMBANKMENT AREAS. 

I FT. MINIMUM. 

NO PAYMENT WILL BE ALLOWED FOR EXCAVATION IN EXCESS OF SPECIFIED TRENCH WIDTH ANO FOR 
ADDITIONAL BACKFILL MATERIAL REQUIRED. 

A EXCAVATION FOR PlPE ANO PIPE-ARCH WITH 6' -0" ANO GREATER INSIDE DIAMETER OR SPAN IS 
CLASS I EXCAVATION. 

I </--~;~/':///-////;,/ /://'///;;/////////~> ?/_.-."/: .--'/////////,-/// /, 
1//. _) /~.~-1/ /,~/; / /_. ·_ 10: / s{{{///////// -~ _, / ,/ j;..,;PAY L ]MIT$ FOR'/.<'i/' 

/',·· , /,1/.//, ··/j /~//·/,, E (MAX;//"///.-', EXCAVATION /- /•, /,-'>, 
/ .. /. /-'/~/~ /' _, • /·,, _, ·-/··.'//r/-· , .-.'/,//,,_,/ 

' / '//,. . , · .· /~ ,// /, /< , / , •, . . •//0/, • /////A 
, .,' //,'/ / .,, / //,· ~// _;• / / ,, /// ,/,,,. ///',.. ... / / / / ///-'.(//,-///. ",-

/. / '// ' ' /. _, / ' . .. . .. , , , .. ///,/////•/// /'// '//· ;,'., 
. J74'"MIN. 

EXTRA f~PTH FOR PJPE 
UNO DRAl N AND 

PAVEMENT BASE DRAIN 

COMPACTED 
SOIL MOUND 
USING EXCAVATION 
MATERIAL 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

,, . ' // '/, :,;:~ // / -

•7:: 
1/ /,,' /, ,. ' / .· .· '/ • , . , 

L '<'._ L'.L/4</,//>,i ,C / . , // 1/,1/ ,//,/,/'/ J ;/ /,,' / ·.· / . 
~ ;,; ,;//; ;-,/- -'-. /,, "-.'.·-,..,CU~- ""'- // ,; ,,. .;, /. ff///,, / ·.· , / / ; // ,. / .. ,. '/,// .,.,... , .,,,. 

TRENCH SECTION 

' -,r-; '-;- -e L-;:-: •. ;i""-. ~, /,, ,;2. · /,, /,, // / .·· . . -- ' "" - - ' ., ,-,, d - - , - , ,¥;,, 

• MAXIMUM PAYABLE EXCAVATION FOR TRENCHES IN EMBANKMENT 
AREAS FOR CIRCULAR CONCRETE AND METAL PIPES, METAL PIPE-ARCH 

AND CONCRETE ELLIPTICAL PIPE, METAL PLATE PIPES, 
AND METAL PLATE PIPE-ARCHES 

~ 
·7 

3· ·0" 

tTTt-1 

FOR ROUNDING DETAILS, 
SEE ROUNDING OF CUT 
SLOPES, THIS SHEET. 

EXCAVATION 

12"MIN. 
SLOPE, OR AS DIRECTED 

t MEASURED ANO PAID FOR 
BY THE l lNEAR FOOT. 

t DIVERSION DITCH 

CLASSIFICATION OF EARTHWORK 

RECOMMENDED MAR. ?S, 1994 SHT. _L OF . .L 
~h11,.)µ)5- ~ 

DIRECTOR, BUREAU OF DESIGN RC- 10 



GROUND LINE - - - - -
-- - - - -

/ 

/ CHANNEL AREA', 

STREAM BED 

' 

GROUND LINE 

I I 
1 I r CHANNEL AREA 

///7:rT7,"-,~ / 
RIGHT ANGLE SPAN 
8' -0" OR MORE • 
///?,'7/,7/ 
STREAM BEO/ / 

C 

I I 

I 

J lo" J k-o" 
MAX. MAX. 

J k-0" J ~-0" 
MAX, MAX. 

,, -rj L- ,, c.Q;:j L,J .. 6-- I l..J Lo" 
MAX. MAX. I -0 ~ -O'' MAX. 

_j k..;o" 
MAX, 

MAX, 

STRUCTURES OVER STREAMS 
MAX. 

- - - - - -INCLUDING METAL PLATE ARCH WITH FOOTING 
• WHEN RIGHT ANGLE SPAN IS LESS THAN 8' -0", ALL EXCAVATION IS CLASS 3. 

PROPOSED RAILROAD 
OR HIGHWAY:::\ 

, ________ J 

GROUND L I NE-\_, 
NO PROPOSED GRADING 
ON UNDERPASSING 
RAILROAD OR 
LOWER ROADWAY 
- '-

SUBGRADE ELEVATION 
OF PROPOSED LOWER 

ROADWAY 
GRADING 

77A 

GRADE OF 
PROPOSED RAILROAD 

HIGHWAY=' PR H IGHWAYr I 

I , 
I - I 

I 

11 GROUNO L I NE GROUNO LI NE 
NO PROPOSED GRADING 
ON UNDERPASSING 
RA ILROAO OR 
LOWER ROADWAY 

_.- ....-L- - ~ 

SUBGRADE ELEVATION 
OF PROPOSED LOWER 

ROADWAY 
GRADING 

_J k-0" 
MAX. 

-, 
I I 

I rGR0UN0 L [ NE 

/ 

FINISHED SLOPE 

PROPOSED GRADE 

_j k,-o" 
MAX. 

:;, 
' '· 

_j W'.c-0" 
MAX. 

-, 
: ' 

NO PROPOSED 
GRADE 

_j W'.c-0" 
MAX. 

WING WALLS & RETAINING WALLS 

GROUND LINE 

/a··-o ·• 6R 
1/ _;{/ MORE • 
y ,,{/////, 

FLOOR SURFACE 
c 

GROUND L [NE\ 

NOTES 
I. FOLLOW OSHA SAFETY REQUIREMENTS IN ALL 

UNSHOREO EXCAVATION AREAS; 
5 FEET MAXIMUM FOR VERTICAL CUT, 
OTHERWISE 4 FEET MAXIMUM FROM BOTTOM 
OF EXCAVATION TO START OF I½: I LAYBACK 
SLOPE. SEE OETA IL A. 

2. NO PAYMENT WILL BE ALLOWED FOR 
EXCAVATION IN EXCESS OF SPECIFIED 
LIMITS ANO FOR AOOITIONAL BACKFILL 
MATERIAL REQUIRED. 

IC:, 
I½ 

I'----
DETAIL A 

LEGEND 

,,_,d L 
MAX, 

l'-d 
MAX. 

I ~OAOWAY OR RAILROAD I 
i-30ADBED. _..j W,: -O" j ~-0" I ~ L 

MAX, MAX. MAX. 

- I I ROADWAY OR RAILROAD! I . _J 
I' -ll.:j 1-'lQADBED. _..j l,.J; -0" 

f.AAX, MAX. 
L-0" _J 

MAX. 
k-0" 

MAX. 
2·d L_J 
MAX, 

k-0" 
MAX. 

z·d 
MAX. L CLASS I EXCAVATION ~ 

ROADWAY ITEM 

r----,------------------
1 ' 

GRADf SEPARATION STRUCTURES 

GRADE OF PROPOSED 
HIGHWAY OR RA[LROAO 

I ' 11 ' l-------------------1' -o·L___~,- -:__.cBERM WHEN SPECIFIED - , CHANNEL OR ROADWAY EXCAV;ON ¢ 
I ~ r--7 I I 

MIN, 'r-: -, I 

I '~ I , , PROPOSED I 
GROUND L

1
INE ', ,FINISHED SLOPE 1 

_j~o" 
MAX. 

' ' I 
I ' ' ' ,, I 

,-~L 
MAX. 

,:._, I 

" I " I 
,,, I I 

''...._{.__ I -

'Y-
L.: 

I I 

I I 

l J 

'//// PROPOSED 
,/v////////h - FINISHED 

PROPOSED SUBGRAD SLOPE__j ~ 
LOWER RDWY, R ROAD 1'-0" 
OR FINJSHE LEVATION UNDERPASSING AX. 
OF STRE CHANNEL RAILROAD 

i OR ROAD 

FILL SECTION 
l'-,dL1·;Q.JLI H~~_,jl+,;~" 
MAX, MAX, 

CUT SECTION 

TYPICAL STRUCTURE ELEVATION 

1~ .. 
--:-i MAX. 

R. C. BOX 
CULVERTS 

R. C. TI ED 
ARCH CULVERTS 

• WHEN LESS THAN 8' -0", ALL EXCAVATION IS CLASS 3. 

·F(o,OR SURFACE 

½ "/FT, 
l TYP.) , 1z 

"' -::, 2' -0" 

EXTRA DEPTH EXCAVATION FOR 
R.C. BOX AND ARCH CULVERTS ON 

FINE GRAIN SOIL 

<TOBE INCLUDED IN ROADWAY QUANTITIESJ 

CLASS 3 EXCAVATION ~ 

STRUCTURE ITEM 
I TO BE INCLUDED IN STRUCTURE QUANTITIESJ 

NOTE, 

DEFINE SPECIAL SITUATIONS, INVOLVING 
EXCAVATION NOT ENTIRELY COVERED BY THIS 
STANDARD, ON THE DESIGN DRAWING BY 
SKETCHES AND/OR DESCRIBE IN THE SPECIAL 
PROVISIONS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUR.EAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

MAR.25,1994 SHT._..l_OF .1.__ 

DIRECTOR, BUREAU OF DES!CN RC- I I 



l'-0" MAX. 
< TYP. l 

'1,~ 

LIMIT OF ACTUAL EXCAVATION 

i FOR PIPE ANO CHANNEL 

' \ ' 
, - - - -=- \ - - - .,\_ - - -;'--F,cE oF', 
\ ' ' ENOWALL 

' ' ' ' ""- - - - - - --~ - -
\ 1 ..... ~ - - - - - - ........ '\- - , ........... '- ' 

\ !\ \ ..... ..... ' 
- - ...... ' ~ I I \ ,-_-..: _ _-__ ~--- , ' -.... ,' ...._ '-, 

II ~- -,'\:.-.._, ,, 
1 1 

: '};rC FAcEo~\...' ,"', ',',, 
II ;..:_:[ FOOT ING \ '-y<, ,', ', 
11 

;;~FACEOFWING -...._',', '.::; 

A ~' : : 1 1 I ~\ A \ \ '- '._; '_:/ I ',,,,, \ 
l__ \ II 11 I 

- - -·~ \ \ \ 

I-, 
I 

GROUND LINE 

\\ \ \ 

\~/) 
'1, 

PLAN Y f EW 

EXCAVATION, 
SEE NOTE I. 

GROUND LINE 

FLOW LINE ~ _J STREAM BEDOR ~,r //J 

SEE NOTE 
3

_' - - !-f 

_j 

PROPOSED 
FINISHED 
GRADE 

k-o" _j k-o" 
MAX, MAX. 

SECTION C-C 
( METAL PLATE PIPE-ARCH) 

SECTION A-A 

,.- - -r - -

EXCAVATION, 
SEE NOTE I. 

B•O. IS X RISE 
OR I" MIN. , 
SEE NOTE 2 

GROUND 

"' 

SECTION C-C 
I METAL PLATE PIPE> 

8=0.15 X RISE OR I" M[N. 1 

SEE NOTE 2. 
FLOW LINE OR 
STREA• BED, 
SEE NOTE 3. 

EMBANKMENT 
SEE OM<, SECTION r2. I. 6. I P < bl 

GROUND LI NE 

PROPOSED 
STREAM BED 
OR FLOW LINE 

!-1--- ---
r-+ - - - - - - -
1 

\ SEE NOTE I. 

-I k-o" ,·:,Qj L 
SECTION B-B MAX. MAX. 

METAL PLATE PIPE AND METAL PLATE 
PIPE-ARCH CULVERTS WITH ENDWALL 

NOTES 
I. PROVIDE EXCAVATION, INCLUDING THE PORTIONS OF ENOWALLS 

ABOVE THE FLOW LINE ANO TO A MAXIMUM OF 4' -0" ABOVE THE 
TOP OF THE PIPE OR PIPE-ARCH, AS CLASS 4 EXCAVATION 

2. 

3. 

,. 

FOR PIPE OR PIPE-ARCH LESS THAN 4' -0" INSIDE DIAMETER OR 
SPAN, RESPECTIVELY, ANO CLASS I EXCAVATION FOR 
PIPE OR PIPE-ARCH 4' -0" OR GREATER INS JOE DIAMETER OR 
SPAN, RESPECTIVELY. 

FOR PLATE PIPE OR PLATE PIPE-ARCH WITH 4' -0" OR GREATER 
[NSIDE DIAMETER OR SPAN, RESPECTIVELY, PROVIDE EXCAVATION 
BETWEEN THE FLOW LINE ANO THE LOWER LIMIT OF CLASS I 
EXCAVATION CONFORMING TO THE AREA SHOWN ·WITH THE 
CLASS 3 EXCAVATION SYMBOL. MEASURE ANO PAY CLASS 3 
EXCAVATION QUANTITY TO THE RECTANGULAR LIMITS SHOWN 
AS A ANO B lN SECTION C-C. 

WHEN DEEMED NECESSARY TO EXCAVATE BELOW THE BOTTOM 
OF THE FLOW LINE, PAY ALL EXCAVATION WITHIN THE LIMITS 
OF THE BOTTOM OF THE EXCAVATED TRENCH ANO THE TOP 
OF THE EXISTING GROUND AS CLASS I EXCAVATION FOR 
PLAff PIPE OR PLATE PIPE-ARCH WITH 4'-0" OR GREATER 
(NSIDE DIAMETER OR SPAN, RESPECTIVELY, AND AS 
CLASS< EXCAVATION FOR PLATE PIPE OR PLATE 
PIPE-ARCH LESS THAN 4' -0" INSIDE DIAMETER OR 
SPAN, RESPECTIVELY. PLACE ANO SHAPE BACKFILL MATERIAL 
FOR THE UNDERCUT AREA CONFORMING TO THE BOTTOM OF THE 
CULVERT AND CONSIDER INCIDENTAL TO THE CLASS 
SPEC IF JED. 

MEASURE AND PAY EXCAVATION AS SHOWN IN SECTION A-A, 
SECTION B-6 ANO SECTION C-C. 

LEGEND 

CLASS I OR 4 EXCAVATION ~ 

ROADWAY ITEM 
I TO BE INCLUDED IN ROADWAY QUANTJTJESI 

CLASS 3 EXCAVATION 

STRUCTURE ITEM 
ma 

I TO BE INCLUDED IN STRUCTURE QUANTITIES> 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

SHT .1....0F .1__ 

RC- I I 



~NOR ENO DIAPHRAGM 

~V// 
0-71/ 

LJ'/ // 
11/, /// 

rF!N !SHED SLOPE 

. .,,..d~//: 

EDGE OF 
PAVEMENT~ 

TOP OF PAVEMENT} I / 
FINISHED SHOULDER 
OR WATER TABLE 

BRIDGE SEAT 

BRIDGE SEAT 

/~/// 
~//// 

,,,////// 
7/////// 
////////. 

ABUrnENT 

l' -0" ·-
)1/1/ /. 
///, 
///. 
///. 

//// 
//// 

///// 

SUBGRAOE~ z j ~ 
, " ,<::\,c 

/ / ,~:., 
/ /!½ 

//~/ 
j~// 
/ / / / / /, 11 <l:- 1 

FLARED WING U WING 

TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 

ORIGINAL 
GROUND L !NE 

__J 1-,--o .. 
ABUTMENT 

TOP OF WALL 

1 
t· -0" 6' 

'-------!'>' 

_j L,--D· 
FLARED WING 

ORIGINAL 
GROUND LINE 

EDGE OF

7 
~FINISHED SHOULDER 

PAVEMENT OR WATER TABLE 

- ,suBGRADE 

/';;~ 
/ t,:'½ > 

.c!t:<)) 
ORIGINAL ' 
GROUND L I NE ( 

I 

C 

, ___ ___, 

,·-o·_j L 
U WING 

TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 

PAY l IMITS OF 
STRUCTURE BACKFILLJ 

FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOTING 

PLAN-ABUTMENT WITH FLARED WINGS 

SUBGRAOE 

ORIGINAL 
GROUND LINE 

"r T /1\' 
2· ·O·_j L _j L2- -o-

SUBGRAOE 

--l l--2· -o· 

R.C. BOX CULVERT R.C- ARCH CULVERT 

PAY LIMITS OF 
STRUCTURE BACKFILL 

FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOTING 

PLAN-ABUTMENT WITH U WINGS 

/ //////,'///' 7/' / / / 
/ / // / L / // / // 
/// /, ~~~( // ~ / /, I; / , ORIGINAL ~ 

/ / ''- 2, -9" /~GROUND LINE 

1.t;:SUBGRADE 

---H-- 2· - o • 

_j l--2--0· 
R.C. TIED ARCH CULVERT ~ETAL PLATE ARCH CULVERT 

BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES 

NOTES 
I. PLACE BACKFILL ANO EMBANKMENT [N ACCORDANCE WITH THIS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON 

THE STRUCTURE DRAWINGS. 

2. USE ONLY R-3 ROCK LINING, MEETING THE REQUIREMENTS OF SECTION 850.2!0); AASHTO No. I, 2, 5, OR 57 
COARSE AGGREGATES, MEETING AT LEAST THE THE TYPE C QUALITY REQUIREMENTS IN SECTION 703. I, TABLE B; 
OR TYPE OGS COARSE AGGREGATE, MEETING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN SECTION 703.2, TABLE 8. 
MEASURE ANO PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 00 NOT USE R-3 
FOR STRUCTURE BACKFlLL FOR ANY TYPE R.C. OR METAL PLATE CULVERT. PLACE A CLASS 2, TYPE B GEOTEXTILE 
BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKFILL ANO EXCAVATION/EMBANKMENT MATERIAL. PLACE A CLASS 2, 
TYPE B GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE BACKFILL PRIOR TO PLACING ANY SUBBASE 
MATERIAL FOR THE ROADWAY. THE GEOTEXTILE rs CONSIDERED (NCJDENTAL TO THE SELECTED BORROW EXCAVATION 
STRUCTURE BACKFILL ANO Will NOT BE PAID FOR SEPARATELY. 

3. TREAT BACKFILL LIMITS AT RETAINING WALLS AND WINGWALLS FOR CULVERTS THE SAME AS FLARED ABUTMENT 
WINGWALLS. 

4. TREAT BACKFILL CONSTRUCT[ON AT R.C. BOX CULVERTS WITH THE TOP SLAB AT ROADWAY GRADE THE SAME AS 
ABUTMENTS. 

S. TREAT BACKFILL CONSTRUCTION AT CULVERTS, WHERE THE TOP OF THE CULVERT JS NtAR SUBGRADE, AS SHOWN 
ON THE STRUCTURE DRAWINGS OR AS DIRECTED BY THE ENGi.NEER. 

6. PLACE STRUCTURE BACKFILL ANO ADJOINING EMBANKMENT SIMULTANEOUSLY UNLESS OTHERWISE PERMITTED BY 
THE ENG t NEER. 

7. REPLACE MATERIAL REMOVED BEYOND THE SPECIFIED LIMITS OF CLASS I, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL. CONSIDER MATERIAL RE~OVED OR STRUCTURE BACKFILL PLACED BEYOND THE SPECIFIED LIMITS 
OF CLASS I, 2 OR 3 EXCAVATION AS INCIDENTAL TO THE CLASS OF EXCAVATlON SPECIFIED. 

8. REFER TO STRUCTURE DRAWINGS FOR DRAINAGE DETAILS, WEEP HOLES, ETC. 

9. INDICATE STRUCTURE BACKFILL QUANTITIES ON THE STRUCTURE DRAWINGS • 

½ "/FT. 
I TYP.) 

i. «>I-

" 
COURSE AGGREGATE 

I 2A, TYPE Cl 

2· -0" 

FOUNDATION PREPARATION FOR R.C. BOX 
AND ARCH CULVERTS ON FINE GRAIN SOIL ONLY 

NOTE: EXCAVATE THE LAST 2' WITH BUCKET WITHOUT TEETH 
TO KEEP THE FOUNDATION FIRM. 
FOR CUL VER TS W rTH SPANS LESS THAN 8' , BOTTOM 
MAY BE SLOPED IN ONE OIRECTION. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

LEGEND 

~ STRUCTURE BACKFlLL 

wl EMBANKMENT MATERIAL 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

$HT. J.. OF J.. 

RC- 12 



SHOU~ 

L--

PAVEMENT SHOULDER SUBBASE MATER! Al• 

SWALE 
------------~--- ---

SUBGRADE J SUB BA SE-_/ - - - - - - - - - - - 1-------/ 
PAY iJJ,41 T OF SUBBA SE 

SHOULDER PAVEMENT 
SUBBASE MATERIAL• 

~ - - - - - - _J- - - - - - -r - - - - -
SUBBASE SUBGRADE_/ 

PAY LIMIT OF SUBBASE 

SUBBASE MATERIAL SHOULDER PAVEMENT 

- - suBB;s~-7 - - - - - susGRADE-y - - - - -

PAY LIMIT OF SUBBA>E 
•THE PAYMENT FOR THIS AREA OF SUBBASE 

WILL BE CONSIDERED INCIDENTAL TO THE 
SHOULDER, 

SHOULDER PAVEMENT-\ 

-,-_--_----;U:B~S:-:_/ - -S:B;R~D~j 

PAY ]._!MIT OF SUBBASE 

PLAIN CONCRETE 
CURB GUTTER 

ROADWAY PAVEMENT 

SUBBASE 

0 

PAY LIMIT OF SUBBASE 

rPAVEMENT OR PAVED SHOULDER 

SUBBASE 

SUBGRADE I Q : 
I 

PAY LIMIT OF SUBBASE 
FOR FLEXIBLE TYPE PAVEMENT 

PAY LIMIT OF SUBBASE 
FOR RIGID TYPE PAVEMENT 

-7 

2' EXTENSION OF SUBBASE 
WITH RIGID PAVEMENT 

NOTES 

I, PAYMENT FOR SUBGRADE WILL BE CONSIDERED 
INCIDENTAL TO THE ITEMS OF SUBBASE, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAY LIMIT OF SUBBASE 

MAP.. 25 .! 1994 SHT • ....!....OF...l_ 

DIRECTOR, BURE,1U OF DESICN RC-13 



LANE 
WIDTH 

J --
15" 

{ 
I 

6 ":!:I" 

~ TYP, 

LONGITUDINAL 
JOINT 

TRANSVERSE 
JOINT 

- .,-COATED 
~ DOWEL BARS 

~_[1'±1" 

6"± I" 

TYPICAL LAYOUT 

TIE BARS OR 
TI EBOL TS 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5. 

I" MIN.l 
/-

1
/~" RADIUS OR 1/a" BEVEL 

JOINT SEALING MATERIAL, 
SEE NOTE 7, 

. '·: 1 ·· .... \' ... :L[ .. <, ,,.·.,,. , •••• ·>·.·. 

j , :J t{:t:xi~i:,f ), , , · · . ·. "· :.;i . ·. "· :.;.i ·• ·. ·­
:~ ... : .:-- :~ _,,: .: .. --~ / 

,fl . ·_ "· _-,r1·. -_ "· 
-:-- :, _.,:-: ... -.. 

·.,-:v: :v·.,-:v: 
,;-_:_.,_ :~--:_.,_ 
. : .. :, . ..-: . : .. : .. 

·v_-.,._:v: :V:v·_:,: 
,r1·.-.'- :<fl·--.'­
-:-- ., _.,: .: ..... 

.: .. : •• ":.: ... · •• ,:.: .. . d'..·.-
V _..,. :v: :! _..,._:v: :V 

0

4" :v: "(<1" 

APPROVED TUBE , 
SEE NOTE I. 

EXPANSION JOINT FILLER, 
SEE NOTE 2. 

TYPE E 

¾" SAW CUTT JOINT SEALING 
MATERIAL, 
SEE NOTE 7. 

v . . !_-., . . v. "!.'"" .v. '!. • _.,_ -/ : • . ,: _ 

"-:<fl·.·"· :<fl·.·"· ;<fl .,. ·v ·.,· .v. · 
D14 :<fl·. 

,i. ... -

· _11_ "!.""" .11. ·!.""· .v. ·v _-.,- :v_ '!.""" :v. 
. "· :<fl· .. .,_ :<fl· .. "· :;.i · .. .,_ :;.i ·. · . .,_ 

_.i.· JOINT BACKING / .J .................... . 
v.·! MATERIAL l"____,,_.~.-!.·.v.·!."·.v.·~.<1·.v.·!."".v.·!."·.v.·!-"·.v.·,:."'·" 

D "· :<fl ·., .. <l"I·-. "· --~ •• "-:<fl· .. _.,_ :<fl· .. "·:~·-._.,_ :<fl· .. "- :.;i· .. "· _-.;,i· .. 

.-, _.,:. :-- -· _.,:. :-- :. _.,:. :-- :. _.,: . :-- .·• _.,:. :-- :. -~ 
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TYPE P 
SEE RC-27 

r SEE NOTE 10 

~~n,r1/j" TYP. 

l__1/a" /\:.-~ .... : .: ... t 

:v: : .... ,, 
• "· . 1 . "· .... 

.~ l l t ... T I ~ "'- ~63~~~~~ 1 ON SEAL • .. ,. SEE NOTES 6 ANO I 0, 

·". · ... .. . 
• • "· .. •• •• <c : -. •• •• 4, .... ~. 

ISEE NOTE 9 JL~,:.\:l~;A: 
SAW CUT 

DETAIL A 

COATED DOWEL BARS, 
SEE NOTES 4 ANO 5., 

~ 

. _.,_ . : .. _·. _.,:. 

WEL BARS, COATED DE~ 4 ANO 5. ~ 
SEE NOT "' 

·.;.i · •• .,_ "! _.,· .v. ·<.,· 
/ .:-- :: ·" _-.;,i· .. · .,_ _:;i· .. · "·. 

.., _ _-.;,i·. 

.,:.:--:, _.,: 

½" ~nr1/·;· TYP. 

1/~~~~---.. -~ ": .. :·" ! ..... :v. 
::.i·.- ... 

%" "! .. ,,. 

···1_,,,. ·1\ D13-i ... ~ JOIN . _' ,_·, MATE~i!CALING 

83 
SEE NOTE'7 . 

TYPED 

" , ~~~~ BOND 
,,_ ·;ii ., KER 

__J~ -'' "_ :/' 
5
1/a" INITIAL 

AW CUT 

DETAIL B 

SEE DETAIL A 

SEE DETAIL B 

.v. '!_., . . v. "!."" .v. "!."" ·'· "!."" .v . 

. _.,_ :..:i· .. "· -~. '· .-.;i· .. _.,_ .-.;i .• "· 

;f ;~ l ;:'::t ', :',' .. ; ·: .. ;,t.t;,.· .. ;"'. ';'t, .·:., :'.' ,; ·t. :,: 
"! _-.,- :v. :, .4:.:-- :, .":.:--.·~ _d: .:~:~ -~ 

"! _..,. :v: :! :4• V ;! _..,. • • 

:.;i ·. ·_ "· :;., ·. "_4, _-_;q · •. 

. "· :_;q· .. <I, _-,r1· •. _ ... :-,4· .. _.,,:<fl\"."· _-,;i· • • _.,_:<fl·.-.~---~--."·:~·- . .,_:<fl .. ,,; :.;i· .. <(. 

TYPE G 
SEE RC-27 

NOTES 
I. PLACE AN APPROVED TUBE OVER THE LUBRICATED END OF 

ALL DOWEL BARS USED IN TYPE E JO(NTS ANO PROVIDE A 
MINIMUM I" CLEARANCE POCKET ASSURED BY MEANS OF A 
POSITIVE SPACING DEVICE. 

2. 

3. 

4, 

5. 

CUT EXPANSION JOINT FILLER MATERIAL TO CONFORM TO 
THE CROSS SECTION OF THE PAVEMENT ANO FURNISH IN STRIPS 
EQUAL TO THE WIDTH OF THE PAVEMENT SLAB. THE TOP 
SURFACE SHALL BE SMOOTH AND HOLES PUNCHED FOR THE 
DOWEL BARS SHALL PROVIDE A SNUG FIT WITHOUT LOSS IN 
THICKNESS OF THE MATERIAL. 

CONSTRUCT ALL TRANSVERSE JOINTS ON A 6, I 
COUNTERCLOCKWISE SKEW. ON CURVES, MEASURE THE SKEW 
FROM A PERPENDICULAR TO A TANGENT ON THE LONG RADIUS 
SIDE OF THE CURVE, 

USE MINIMUM 11/,i" 0 x 18" LONG DOWEL BARS FOR PAVEMENT 
DEPTHS 10" OR LESS AND MIN[MUM I½" 0 x 18" LONG DOWEL 
BARS FOR PAVEMENT DEPTHS GREATER THAN 10".. APPROVED 
ALTERNATE DOWEL BARS HAVING EQUl~ALENT PROPERTIES TO 
CONVENTIONAL ROUND DOWEL BARS MAY BE USED . 

PLACE DOWEL BARS PARALLEL TO THE CENTERLINE AND SURFACE 
OF THE SLAB. THE VERTICAL OR HORIZONTAL SKEW FROM 
ONE END OF THE DOWEL BAR TO THE OTHER END SHALL NOT 
EXCEEO '/, ". 

G. INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH WITH THE 
TOP OF THE SEAL NOT LESS THAN 1/, " NOR MORE THAN 
318" BELOW THE LEVEL OF THE PAVEMENT SURFACE. THE 
TOP EDGES OF THE CONTACT SURFACES ON BOTH SIDES OF 
THE SEAL SHALL BE AT THE SAME ELEVATION, 

7. THE TOP OF THE JOINT SEALING MATERIAL SHALL NOT BE 
LESS THAN 1/i6 " NOR MORE THAN jfo" BELOW THE SURFACE 
OF THE PAVEMENT. 

8, THE INITIAL SAW CUT FOR TYPED AND TYPE G JOINTS 15 
NOT REQUIRED FOR CONSTRUCTION JOINTS. 

9. DETERMINE SAW DEPTH BY ADDING ¾" TO THE MAXIMUM 
COMPRESSED HEIGHT OF THE NEOPRENE COMPRESSION SEAL 
tSEE MANUFACTURER'S INFORMAT!ONl. 

10. ADJUST THE WIDTH OF THE SECOND SAW CUT ACCORDING TO 
THE SEAL SIZE AND PAVEMENT SURFACE TEMPERATURE AT 
THE TIME OF SAWING, AS FOLLOWS, 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE <60• 60 TO BO• >BO• 
15' & 20' I" %" %" 'lz" 

30· I 1/,i" 3/, " % " 1/2 " 
• PAVEMENT SURFACE TEMPERATURE, GF. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 
PAVEMENT JOINTS 

SHT • ...!...OF~ 
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2" 

L 

.. ~· 

12" 

rTHREADED SLEEVE NUT 
SEE NOTE 2. ' 

rYs .. LJ_j' MAX. 

8" 

TIEBOLT DETAIL 

T lEBOL TS SHALL BE 3/i6 "0 BAR WI TH ROLLED THREADS 
OR 3/, "0 BAR WITH CUT THREADS. THE ASSEMBLED 
TIEBOLTS SHALL WITHSTAND A MINIMUM PULL-OUT OR 
YEILDING LOAD OF 15,000 POUNDS. ONLY TIEBOLTS WHICH 
ARE SUPPLIED BY AN APPROVED MANUFACTURER, AS LISTED 
IN BULLETIN 15, Will BE PERMITTED. SEE SECTION 709. I 
OF PUBLICATION 408. 

r: .:· · •.• : .:- :. -~ .:· : • . i. -:· : • .• : .:- :. / .. :·. KEY FORMER, 
SEE NOTE J. 

.•:.:.-:h ... : ./ :~ _.,: .:.- :i ..:.:.-:, .• : .-... 
v. -!:•· :v: :<•· :v: :~,-.,- :v: :,_..,. :,: :<., 
o; :;.i· .. o; :.4- .. •. :.:i· .. •. :.:.i·. ·.•· .. ~-­~::~>;:.:;~:'.·Y.;::~ 

2~2" 

.:· .·h ._.: .:.- :i.,,: .: .. :, .• : . -h .• : • 

::.·. ·. ~ 
o; ;,,..."""' o; :.,.i . 

.... -~: 
:.:.·.· .. ·:'. ():):i ·'.:::~. 1/4 "MIN. , 

l "MAX. • h ·\ ~~.//":~ -~--\·t:/)~';?;0/ 
_-;.,·. ·••· ;;.,· •• o; .-x. •.::ii· .. ·-

SEE T IEBOLT 
DETAIL 
AND NOTE 4. 

STATIONARY FORMING 

JOINT 
SEALING 
MATER I Al 

' . ' ' ' ' ' . ' ;<(];· "?}:; 
. ·, .~.. . .......... ·.· ·~· .. 

... ,4: .b .i. .: .. :b .d: .: .. :~ / 

··::/··.·::·t.::;;::/\:. . .. : .. t::.-;:,-/.~.· ',: ;•·.· 
SEE TIEBOLT 
OETA IL 
ANO NOTE 4. 

CONSTRUCTION JOINT 

JOINT 1r¼" SAW CUT SEALING 
MATER I Al, 

• • · • • 4" • • ·v '4• :v 

SL IP FORM I NG 

KEYWAY CONF[GURAT]ONS 
AS APPROVED BY 
THE ENG I NEER. 

SEE TIEBOLT DETAIL 
AND NOTE 4. 

.~ i .: .. :\ .d: .: .. .'b .4: .: .... bi,:.- .b . 
4• :v. ·'::d· :v: ·v.'4' :v. :!:d· :v: ;'::d· :v. '( . ··~·.·.·•~··· ; .. ,.~·. • ,,f\:::\:({'.\'D{J: DEFORMED TIE BAR, 

SEE NOTE I. 

·.: .::~~·-:~:· .\~· .'.:· ;:<· ::.· .::·~··.::~;:'f :.- ;:·~· .::.- ;:·~.· ·'.:· .::~.-.-: .. I ·\::· ;: 
~ V .~: .~ :~d ... ~ v.~:.~ ~:: ~ /' :~ :~d: ~ v·:· :~ ~~d .. ~ V ·t :~: t ~ V (:~ '.: ... ~ v.:: .. ~ ~:.: ~ V .~: .~ ~::· ~ v.::. 

CONTRACTION JOINT 

TYPE L 

:b .v:. ·I 
:d· :v. ·~ 

JOINT 
SEALING 
MATERIAL 

?:t.:>.\:::::'.:_.i.\::::.,?· _:::.\ ./;:,:/;'.,.'./ 
TRANSVERSE JO)NT 

JOINT 
SEALING 
f.lATERIAL 1rr·1

•·· 
SAW CUT 

:•··. :··:::·::···:·::~ t·:.:· T~ .. { '.~ .. ;:..;::: 
:': :v·:~/.~:~d.:~/:~'.~d.\·~./d:·~ /:': :v \t,:~ .:~ ·~·:\~~ / .d: .'b .d: ,:.- ·~ ·i 

SEE TIEBOLT 
DETAIL 
ANO NOTE 4. 

LONGITUDINAL JOINT 
SEE NOTES 

SHOULDER JOINTS 

NOTES 
I. TIE BARS SHALL BE 30" LONG AND SPACED AT 30" 

INTERVALS. MEASURE TIE BAR DEPTH FROM THE TOP OF 
PAVEMENT TO THE TOP OF THE BAR. 

2. 

3. 

4. 

5. 

PAVEMENT BAR BAR TOLERANCE DEPTH SIZE DEPTH 
6" ' 3" :1:½" 
7" 4 31;~ " ±½" 
8" ' 31/." :t.1/4" 

9" 4 4 1/4 " ± 3/4 " 
10" s 4½" :!: 14 " 
11" s 5" :!: r • .. 
12" s 5½" ± 3/4 " 
I 3" s 6" ±1/4" 

MAKE THREADED SLEEVE NUT FROM STEEL PIPE OR HEXAGONAL 
STEEL BAR 11/i6" \2i x I 1/e" LONG OR HIGH STRENGTH 
STEEL BAR 27/32" Z x 2"' LONG. 

SECURELY FASTEN THE KEY FORMER TO THE STEEL FORM. 
THE CONTRACTOR SHALL HAVE A METHOD, ACCEPTABLE TO 
THE ENGINEER, OF TEMPORARILY SECURING THE TIEBOLT 
TO THE KEY FORMER OR FORM DURING PLACEMENT OF THE 
CONCRETE. 

SCREW T IEBOLTS UNTIL SNUG. FOR 6", 7 •• ANO 8" 
PAVEMENTS AND SHOULDERS THE HOOK SHALL BE PARALLEL 
TO THE GRADE. IF NECESSARY, LOOSEN TIE BOLTS SO 
THAT THE HOOK IS PARALLEL TO THE GRADE. 

AT THE CONTRACTORS OPTION, THE CONCRETE SHOULDER MAY 
BE CONSTRUCTED AT THE $AME TIME AS THE PAVEMENT. 
IN THIS CASE, A TYPE L CONTRACTION JOINT SHALL BE 
USED, SEE OET A I LS, TH IS SHEET. 
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3" 

SH IP WIRES 
SEE NOTE 4 7 

hif 
MIN. I 

11\_ WELD 

I 6" 

EDGE OF 
PAVEMENT 

12" 

I" EXP ANS ION 
JOINT FILLER 

l(J-WELD /! Al TERNATEl'i 
I s IDES) 

WELD 

12" 

WIDTH OF LANE VARIES 

18" II 

CENTER 
FRAME 
WIRE 

12" 

UPPER 
11 SIDE 

WIRE 

LOWER SIDE 
WIRE 

EPOXY 
COATED 
DOWEL 
BAR 

l.f." 12" 

EXPANSION 
PLAN 
JOINT ASSEMBLY 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB SIDE FRAME WIRE 

J 
Cf. DOWEL 

\ ' 12·· 

LsuB-BASE 

LOWER SIDE WIRE CENTER FRAME WIRE STEEL FORM 

DOWEL BAR 
KEEPER CLIP 
SEE NOTE 6 

SIDE 
SUPPORT 
WIRE 

UPPER SIDE 
FRAME WIRE 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

11/4"D!A. DOWEL, EXPANSION 
IB" LONG, EPOXY COATED1 JOINT FILLER 

SEE NOTE 7 
SIDE FRAME WIRE 

UPPER SIDE WIRE 
LOWER SIDE WIRE 

DOWEL CAP 
SEE NOTE 7 7 

END VIEW 
EXPANSION JOINT ASSEMBLY 

""" 

- ANCHOR STAKE, 
SEE DETAIL A 

13/a" 12!," 

COATED 
DOWEL 
BAR 

;!"_ 

6 '1/i;r 

0 
~ """' 

-~· 

~6 

DOWEL BAR KEEPER CLIP 

TACK WELD 

7fo"OIA. 

n 
LENGTH AS 
REQUIRED 
SEE NOTE 3 

L 
o/i&" DIA.MIN. 

@ ,!' 

6" I 

3" 
M[N. 

EDGE OF 
PAVEMENT 

0 

f'4" 

o/16" DIA, MIN. 

CENTER FRAME WIRE DETAIL 
DETAIL A 

ANCHOR STAKE SIDE FRAME DETAIL 

EDGE OF 
PAVEMEN 

.,-, ,_ 
3 .. 

MIN. 

' 

SHIP WIRES 
SEE 

' 
I 
' 
I 
1 rwELD 

II 

I 

f.-'.'...j 12" 

' = = 
I WELD__,/ 

I Al TERNA TE i 1 SIDESl 
I , 
' I I WELD\ 1 

' 

I 

12" 

WIDTH OF LANE VARIES 

LOWER SIDE 
WIRE 

EPOXY 
COATED 
DOWEL 
BAR 

!.1.:_____j WIRE 12" [ 12" I 6" [ 

PLAN 

3" 
MIN. 

EDGE OF 
PAVEI.IENT 

CONTRACTION JOINT ASSEMBLY 
UPPER S !OE WI RE TOP OF PAVEI.IENT SLAB. SIDE FRAI.IE WIRE 

d 
(( DOWEL BAR 

'1, 
0 

12" LOWER SIDE WIRE WELD STEEL FORM 

ELEVATION 

NOTES CONTRACTION JOINT ASSEMBLY 
I. THIS STANDARD DEPICTS THE OIMENSIONS REQUIRED FOR UNIFORMITY 

ANO COMPATIBILITY. IT DOES NOT INCLUDE ALL THE DETAILS REQUIRED 
FOR FABR(CATION, ONLY ITEMS SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN IS SHALL BE PERMITTED. 

2, PROVIDE A UINIUUM OF E!GHT ANCHOR STAKES < FOUR PER SIDE!, 
ANCHOR STAKES SHALL ENGAGE LOWER S!DE FRAME WIRES. USE 
ADDITIONAL STAKES AS NECESSARY, TO SECURE ASSEMBLIES, AS 
0 I REC TED BY THE ENG [NEER. 

3. PROVIDE 12" MINIMUM ANCHOR STAKES TO SECURE ASSEI.IBLIES WHEN A 
N0.2A SUBBASE COURSE IS USED ANO 18" M[Nl1-1UM ANCHOR STAKES WHEN A 
NO.OGS SUBBASE COURSE IS USED. WHEN A LEAN CONCRETE BASE COURSE 
OR UNBONOED CONCRETE OVERLAY rs DESIGNED PROVIDE SUFFJC(ENT ANCHORAGE 
TO PREVENT MOVEMENT OF THE BASKET ASSEMBLY. THIS MAY INCLUDE ANCHOR PINS, 
HILT! NAILS, TIE STRAPS TIED TO THE TOP SIDE OF THE BASKET, OR OTHER 
ACCEPTABLE MEANS TO HOLD THE ASSEIJBLY STATIONARY DURING THE PAVING 
OPERATION AS DIRECTED BY THE ENGINEER. 

4. AFTER EACH LOAD TRANSFER ASSEMBLY IS SECURED IN PLACE, REMOVE ANO 
PROPERLY DISPOSE OF ALL TIE WIRES OR SHIPPING WIRES PRIOR TO INSTALLING 
EXPANSION FIBRE. 

5. PROVIOE SIOE SUPPORT ASSEMBLY WIRES CONFORMING TO THE CURRENT ASTM 
DESIGNATION A-82 SPECIFICATIONS FOR COLO-DRAWN STEEL WIRE FOR CONCRETE 
REINFORCEMENT AND OF A MINIMUM ALLOWABLE SIZE AS FOLLOWS: 

PAVEI.IENT UPPER ANO LOWER S !DE SUPPORT' 
DEPTHS SIDE FRAME WIRES WIRES 

10" OR LESS o/16"0(0,3175") MIN, o/16"0(0.3175"l MIN, 
GREATER THAN IO" ¼"0(Q.4375"l MIN, ½ "0 { O. 5000") MIN. 

6. DOWEL BAR KEEPER CLIPS I.IAY BE USED IN LIEU OF TIE WIRES OR SHIPPING WIRES 
FOR CONSTRUCTION ANO EXPANSION JOINT ASSEMBLIES. 

7. ALL DOWEL ASSEMBLIES, SIDE SUPPORT ANO CENTER SUPPORT ASSEMBLIES SHALL 
BE FABRICATED ANO SHIPPED NESTED. EXPANSION JOINT FILLER, ANCHOR STAKES 
AND DOWEL CAPS SHALL BE ASSEMBLED JN THE FIELD. 

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE ANO TO THE PAVEI.IENT SURFACE. 
TOLERANCE OF THIS PLACEMENT SHALL BE WITHIN t1/~ INCH PER DOWEL BAR. 

9, PROVIDE DOWELS ANO ASSEMBLY OETAILS THAT CONFORM TO 
PUBLICATION 408 SPECIFICATIONS. 

SIDE FRAME WI RE 11/4" DIA. DOWEL, 
18" LONG, EPOXY COATED 

• UPPER S !OE WIRE 

LOWER S !OE WI RE 

111/2..\Y.//1/i..\\Y//II 
SUB BASE 

19"U[N. 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

• FOR SLIP FORM PAVING, SUPPORT THE 
UPPER SIDE WIRE BY PLACING THE 
ANCHOR HOOK OVER THE TOP WIRE. 

TYPICAL LOAD 
TRANSFER ASSEMBLY 
LANE OVERALL NO. OF 

WIDTH UNIT DOWELS LENGTH 
9' -0" 8' -6" 9 

10' -0'' 9' -6" 10 
11' -0" 10' -6" II 

12' -0" I I' -6" 12 

ANCHOR STAKE, 
SEE DETAIL A 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT JOINTS 
NON-SKEWED 

LOAD TRANSFER ASSEMBLIES 
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SH 
SE 

EDGE OF 
PAVEMENT 

3" 

~'"t 
--.e j 

' WIRES 
' NOTE 4 
I 

I 

II)- I 
J WELD . 

II 
' 

6" 12" 
. TYP, 

WIDTH OF LANE VARIES 

,-1" EXP ANS [ON '" j'l~?~~R Si' JOINT FILLER ' . 

j ~ 
I ' ' 

I , ~ P-WELD 1 
I UPPER) 

' j SIDE I 
( Al TERNA TE I " 18" ! ; I I WIRE I I s IDES) 

I 
WELD-( I 

,/ I ,~EPOXY I 
' )J 1 WELD l 1 COATED 1 

1 f1TYP.l " DOWEL BAR 
' ' 

.// II r w.,, ' 
I ' 

,, 
'lLow::7ioE I 12" 12" 

WIRE 
PLAN 

EXPANSION JOINT 

WIRE I 12" 

-==--.====:J I 
6 

ASSEMBLY 
UPPER S JOE ,:-TOP OF PAVEMENT SLAB WIRE 

3" 

IMIN 

~· 

' 
1 I '-

~! I 
' 

' 

12 .. 6"' 
-··-TYP. 

~ .. ,.~"" I 
STEEL FORM 

DOWEL BAR 
KEEPER CLIP 
SEE NOTE 6 

UPPER SIDE 
FRAME WIRE 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

l'/4" DIA. DOWEL, 
18" LONG, EPOXY COATED---, 

S !DE FRAME \ 

EXPANSION 
JOINT FILLER 
SEE NOTE 7 DOWEL CAP 

SEE NOTE 7 

r-c/,,-'---c:!;11::c-::-:_ =:-,:-_ :='(\:"'f:" 

UPPER SIDE WIRE 
LOWER SIDE WIRE-,_. 

111&Y/11AWl/1 

END VIEW 
EXPANSION JOINT ASSEMBLY 

ANCHOR STAKE, 
SEE OETA IL A 

I¾"' 1'1," 

COATED 
DOWEL 
BAR 

T ACJ( WELD 

;£ 

6% 

~ 
~ 

DOWEL BAR KEEPER CLIP 

n 
LENGTH AS 
REQUIRED 
SEE NOTE 3 

o/i6"0!A.MIN, 

-~· .._., 

~4 -c-:=.~ 

0 

& 

~I 

,!' 
¥4" 

EDGE OF 
PAVEMENT 

0 

o/16 " DI A, L 
WELD ¾;" OJA.MIN. 

CENTER FRAME WIRE DETAIL 
DETAIL A 

ANCHOR STAKE SIDE FRAME DETAIL 

3" W(OTH OF LANE VARIES 3" 

SHIP ·w[RES 
SEE NOTE 4 ,'/ 

EOGE OF --1 /'/ - WELO PAVEMENT , / 

6" 12" 
TYP. 

WELD I ( Al TERNA TE,' 
s IDESl I 

WELD 

12" 

3" 

12" 

~ I 
6 

S !DE 

LOWER SIDE 
WIRE 

UPPER 
1f S \DE 

WIRE i1 
I 

' 
EPOXY j,J, 
COA TEO 1 
DOWEL BAR 

12 ,. 12" 6" 
TYP. 

MHJ. 

EDGE OF 
PAVEMENT 

PLAN 
CONTRACTION JOINT ASSEMBLY 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB S!DE FRAME WIRE 

d 
G_ DOWEL BAR 

D;, 
0 

12" LOWER S10E WIRE WELD STEEL FORM 

ELEVATION 
CONTRACTION JOINT ASSEMBLY 

NOTES 
I. THIS STANDARD DEPICTS THE DIMENSIONS REQUIRED FOR UNIFORMITY 

ANO COMPATIBILITY, IT DOES NOT INCLUDE ALL THE DETAILS REQUIRED 
FOR FABRICATION, ONLY ITEMS SUPPLIED BY A MANUFACTURER 
LlSTEO !N BULLETIN 15 SHALL BE PERMITTED. 

2. PROVIDE A MINIMUM OF EIGHT ANCHOR STAKES (FOUR PER SIDE!. 
ANCHOR STAKES SHALL ENGAGE LOWER SIDE FRAME WIRES. USE 
AOO!TIONAL STAKES AS NECESSARY, TO SECURE ASSEMBLIES AS, 
DIRECTED BY THE ENGINEER. 

3. PROVIDE 12" MINIMUM ANCHOR STAKES TO SECURE ASSEMBLIES WHEN A 
N0.2A SUBBASE COURSE !S USED AND 18" MINIMUM ANCHOR STAKES WHEN A 
NO.OGS SUBBASE COURSE JS USED. WHEN A LEAN CONCRETE BASE COURSE 
OR UNBONDED CONCRETE OVERLAY IS DESIGNED PROVIDE SUFFICIENT ANCHORAGE 
TO PREVENT MOVEMENT OF THE BASKET ASSEMBLY. THIS MAY INCLUDE ANCHOR PINS, 
HILT[ NAILS, TIE STRAPS TIED TO THE TOP SIDE OF THE BASKET, OR OTHER 
ACCEPTABLE MEANS TO HOLD THE ASSEMBLY STATIONARY DURING THE PAVING 
OPERATION AS DIRECTED BY THE ENGINEER, 

4. AFTER EACH LOAD TRANSFER ASSEMBLY IS SECURED IN PLACE, REMOVE ANO 
PROPERLY DISPOSE OF All TIE WIRES OR SHIPPING WIRES PRIOR TO INSTALLING 
EXPANSION FIBRE, 

5. PROVIDE SIDE SUPPORT ASSEMBLY WIRES CONFORMING TO THE CURRENT ASTM 
DESIGNATION A-82 SPECIFICATIONS FOR COLO-DRAWN STEEL WIRE FOR CONCRETE 
REINFORCEMENT ANO OF A MINIMUM ALLOWABLE SIZE AS FOLLOWS: 

PAVEMENT UPPER ANO LOWER S !DE SUPPORT 
DEPTHS SIDE FRAME WIRES WIRES 

10" OR LESS 'Yi&"010.3175") MIN. o/16"0 (0.3175") l,l[N. 

CREATER THAN 10n ¼ "0 IO. 4375") MIN. 1/2 "0 ( Q. 5000") MIN. 

6. DOWEL B~R KEEPER CLIPS MAY BE USED IN LIEU OF T[E W!RES OR SHIPPING WIRES 
FOR CONSTRUCTION AND EXPANSION JOINT ASSEMBLIES. 

7. ALL DOWEL ASSEMBLIES, SIDE SUPPORT AND CENTER SUPPORT ASSEMBLIES SHALL 
BE FABRICATED AND SHIPPED NESTED. EXPANSION JOINT FILLER, ANCHOR STAKES 
AND DOWEL CAPS SHALL BE ASSEMBLED IN THE FlELD. 

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE ANO TO THE PAVEMENT SURFACE. 
TOLERANCE OF THIS PLACEMENT SHALL BE WITHIN tV~ INCH PER DOWEL BAR. 

9. PROVIDE DOWELS ANO ASSEMBLY DETAILS THAT CONFORU TO 
PUBLICATION 408 SPECIFICATIONS. 

TYPICAL LOAD 
TRANSFER ASSEMBLY 
LANE OVERALL NO. OF 

WIDTH UNIT DOWELS 
LENGTH 

9' -0" 8' -6" 9 
10' -0" 9' -6" 10 
l t' -0" 10' -6" II 
12' -0" 11' -6" 12 

I 1/•" DIA. DOWEL, 
18" LONG, EPOXY COATED 

UPPER S10E WIRE 

LOWER SI OE WIRE 
19 "MIN. 

JJi&\YfJik..W/1/ 
SUB BASE 

19"1.ilN. 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

ANCHOR STAKE, 
SEE DETAIL A 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 
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CONCRETE PAVEMENT JOINTS 
6: I SKEWED 

LOAD TRANSFER ASSEMBLIES 
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-

,- TYPE l JOINT 

6";2\ /' 
r-, -

I -+-+-f) 

-· - =:t==:t==~===~==~==t==t==:t==:t==~==~===~==~==~::t:::t==:t==j==jt==t==t==t==:t==:t==:t==~== I -· - =:==:::; .M2ru 
_, - ---t-,-----j----j--t---t--t----t--t----t--+--t---+-t--+-+---+-+----t!--+-l---1--+---+-+--+-I- ," _, _ -+-+--< 1. FOR VARIABLE ~IIDTH PAVEi.ENT CUT THE RE JNFORCEfilENT I I I I I -¼+--+-I AS REQulREO. 

\I -• - 1 : f ;
1 I i _, - --11--4--\ 1. flRE FABRIC RElt(FORCEI.EtH lt'AY BE PLACED WITH TRAJiSYERSE .-- JI 1 , r· ! tIRes ,eave OR BELot LDNcIruoINAL r,IRes. 

! I -· - I I t I -· - L _ ___,_T[E BARS OR 1. PROVIDE LONClTUDlNAL *IRES FOR 'l'rlRE FABRIC REINFORCEWENT 
• • I T!EBOLTS OF THE FOLLOWING ijlNlt.l.J" SJZESi 

! -· - ---t--+-----1r--+-t---+-+----t--t-----1--+--t---+-t--+-+---+-+--!---+-l---l--+---+-+--I-- -· - PAy· T, DEPTH Ml"I, LONG, WIRE SIZE a·, ................... ts.s OR os 
-

1 11- ---t--+----ir--+-t---+-+----t-+----1--+--r--+-t--+-+---+-+--!---+-+--1--+---+-+--I-- - • - 9 -. _ ... _ •...•...•.•... W6 OR 05. 5 
>----+-TYPED JOINT t0· ..•....••....••..... 111'7 OR D6.5 

- ' - ---t-+----i-+-t--+-+---+-+---t-+-t--+-1--+-+----+-+~f--+-+--+-+----+-+--al-- - - I I M- ••••••••••••••••••• 17. 5 OR 07 
I ---t---t-----i-+-t--+-+---t--t----t-+-t--+~+-...f.~+----J-+~f--+-+--+-+----J-+--al-- 12~---·-·············· WB OR 07.5 7 13" ......... _________ ,. W9 OR 08 

- • - . ---t----i-------1----t--t---+-t----t-,-----t--+--t---+-t--+-+----+-+----t!--+-+--l--+---+-+----t~ - -I· ---t-,-----j----j--t---+-+----t-+---t--+--r--+-t--+-+---+-+----t!--+-+--1--+---+-+----tl-- -1, HINGED FABRIC REINFORCE.I.ENT t.lAY BE USED. HAVE HINGE DETAIL 
~ - • - I ---t-,------1--+--t---+-+----t-+---t--+--r--+~+--+-+---+-+----te---+-+----l---+---+-+----t~ - - APPROVED BY THE Et.IC I NEER, 
o --t----t--+--r--+-t---+-+---+-+----t--+--J-.-+---l----l----1------!---l---!-----l---l-----l--+----!---l--- ~ _COATED 
:1= -' DOWEL BARS ~ SECURELY TIE ALL LONGJTUOIMAL ANO TRANSVERSE LAPS OF tlRE 
w -• - ---t--t-----j----j--t--+-t--t--t----t---t--t----l---f--f,-+----J-+--1f--+-+--+-+----J---i-----ai-- -• - FABRIC REINFORCENENT. 
z ---t-,------1----t--t---+-+----t--t-----1----i----t---t--t--+-+---+-+----tf---+-t---+-+---+-+---t~ " 
:3 -• •- ---t-,------1----t--t---+-t----t-+---t--+--r--+-t--+-+---+-+----t!--+-l---l--+---+---l------t~ _ -', 6. ON PROJECTS frHERE AOOIT IONAL LANES ARE BE ING ADDED TO 

EXIST INC CElilENT CONCRETE PAVEliENTS ANO THE EXISTING JOINT 
SPACIMG IS lilORE THAN -46,5', USE A t.llNllill.llil LONGITUDINAL t!RE 

_, - =~==~==~===~==~==t==t==t==~==~==~===~==t==~==~==1==1===1==j~==t==t==t==1==1===1==j== - - SIZE OF W9,5 OR 09, 
_, - ---t--t-----j----j--t--+-t--t--t----t---t--r----l---f--f,-+----J---i-----1-+-+--+-+---+---i-----1- _ _ 1, fl'IRE FABRIC REINFORCEt.ENT t.lAY BE CONSTRUCTED OF SlilOOTH 

.IRE CSIZES DESIGNATED BY ll OR DEFORliED WIRE <SIZES 
DESIGNATED BY 01 OR A COtilBINATION OF BOTH. 

-· - --:::==~==~==~~==~==~==t==:t==:t==~==~==~~==~==~==!==t==:t==:t==j===t==t==t==t==:t==:t==j== - -, , L SEE RC-20 FOR JOIIH DETAILS, 
_..,_ j, ' _,.,_ 

~~ \ ,' 1 I I I 9. PROVIDE A lillNllilllt.l DEPTH FOR PLACEMENT OF *IRE FABRIC 

tJ 
I I 'J ' RE INFORCEl,IENT. l,IEASUREO FRO~ TOP OF PAYff,IENT TO TOP OF 

~LONGITUDINAL WIRES AT 6" C. TO C., 
1 

I" UAXIMUM___J LG" t 2 .. F.4BRIC PF ,_2 1h ·TOA t.lAXltA.llil OF ONE HALF THE PAVEME.IH DEPTH 
12" t 3" SEE NOTE 3. ~-~~2· MINIMUM LAP 6" -- t.llNUS 

1'2 •. 
W4 OR 04 TRANSVERSE WIRES-' 

1 
LENGTH oi:: l=ABRIC 14' 3' + 3" 10, ll'HEt.l THE RAlilP OR LAt.lE WIOTH EXCEEDS 14 FEET, A TYPE L JOUH 

AT 12" C. TO C. 1 , ~ I IS REQUIRED AT THE t.11D~POUH. 

I 30' TYP [CAL 

' 

WIRE FABRIC REINFORCEMENT 

L TIE BARS OR T IEBOL TS 

I , I I 

I I V 1 1 I TYPE L JOINT 
I ii I I I r r : / 

~ 
~ 

; [1-:+:=-+==-+-==-,..==-+-==-+-:=-....:=~:=i-l:·~"" "'"'""" LAP COMMONWEALTH OF PENNSYLVANIA 
5 l-+--+---t---11--1--+--+--+-+-1 DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

REINFORCED 
_,___·~==-=~'::'.=.~~==-'=~~ CONCRETE PAVEMENT 

ALTERNATE LAPPED FABRIC 
I !i4COIAENOED MAR.25,1994 ~c.oy\E,.NPfO O\R,25,1994 SHT. ~ Of-..!.. 
111.... J,, "\r'I •--· • i'V"\ n VJ~ 

DIRECTOR. BUREAU OF DESIGN ~CHIE~ENGINEE'\ RC. 21 



8'2-#5 C! 12"±!TOPJ 12" B2-a5 AT 12"±1T0Pl 
B' 1--#6 t:! 12"±(80TT.J 12" B1-#6 AT 12":1:IBOTTOMJ 3"CL. 
BAR LENGTHS CUT I I 11 
TO FIT, SEE NOTE 7 r3 "CL. 

rn----nTnrn-
1 I I I I I I I I I I 
~II 11111111 
~I 11111111 
\\J I I I I I I I I 

).\ 11111111 
SKEW ANGLE I I I I I I I 

LIL_! I_I l 

A3-#5 AT 12±! TOPI 
A2-#IO AT 18:!: ALTERNATE 

AT 9" WITH 
Al-#10 AT 18:!: !BOTTOM> 
I BAR LENGTHS CUT TO FI Ti 

SEE NOTE 7 

~ 
I I I I I I I 24 , _0 .. 

j I j I j j I <TYP.I 

I I II II I 

TYPE E JOINT 
SEE NOTE 2 

~-

,:---PLAIN OR 
--" RE I NFORCED 

CONCRETE 
II I I II I 
I I I I II I 
1111111 

PAVEMENT OR 
FLEXIBLE PAVEMENT. 

~ 
I I II I 

-------1 

3 "CL. 

25' -0" MIN., EITHER SIDE 
BRIDGE APPROACH SLAB 

PLAN 

~ 
SEE NOTE 2 

TYPE E JOINT, SEE NOTE 2 

SEE DETAIL A 

FOR DETAILS OF APPROACH 
SLAB WITH PIS CONCRETE 
BRIDGE SUPERSTRUCTURE 
SEE SHEET 2 OF 2 

JC_ 
B2 

SUBBASE 
EQUAL 

PAYL!MIT, 

PAY LIMITS FOR 
PL. C. C, PAVEMENT, 
FLEXIBLE PAVEMENT OR 

BRIDGE APPROACH SLAB PAVEMENT RELIEF JOINT 
WITH R.C.C. PAVEMENT 

TOOLED EDGES\ 

PROV I DE I % " MIN. NOMINAL } · 
WIDTH NEOPRENE COMPRESSION 
SEAL FOR 1/, " MOVEMENT 
CLASSIFICATION, SEE NOTE 4 

I" 

d, SEE NOTE 5 l_ 
r-----"sa,H----.,--+--.-~-, 

A3 
3" CL. 

CLOSED CELL 
NEOPRENE SPONGE 

9 ... 

• 
..:. 

A2 

BOND BREAKER 

B2 

Bl 

3" CL. 

•MEASURED NORMAL 
TO ABUTMENT 

DETAIL A 

SECTION A-A 

END OF SUPERSTRUCTURE 

SEE DETAIL A 
FOR JOINT 
MATERIAL 

TOOLED EDGES 

2-#6 
BARS A A 

A3 

TOP OF ABUTMENT BOND BREAKER 

DETAIL A (ALTERNATE> 
TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS 

3" CL. 

B2 
Bl 

TYPE E JOINT. 
SEE RC-20 
AND NOTE 2 

r D • ' ---. 
I 

d 

16" 
1· - , .--I_J_ ' , . . . . ~ 

/ 

I. 

L - ... _,,. 
I : . _, . - ; _. -Q. " 

.z:], 
I 1/2 

·sECTION B-B 

NOTES 
CONSTRUCT IN ACCORDANCE WITH THIS STANDARD DRAWING 
OR AS INDICATED ON THE STRUCTURE DRAWINGS. 

2. THE TYPE E JOINT DOES NOT APPLY WHEN APPROACH SLAB 
IS BEING CONSTRUCTED IN CONJUNCTION WITH A PAVEMENT 
RELIEF JOINT OR WITH A FLEXIBLE PAVEMENT, SEE RC-24. 

3. WHEN CONSTRUCTION INVOLVES MORE THAN 2 LANES, CONNECT 
ADDITIONAL LANES REQUIRED TO STANDARD 2 LANE BRIDGE 
APPROACH SLAB USING TYPE L CONSTRUCTION JOINTS, AS 
SHOWN ON RC-20, SHEET 2 OF 2. 

4. INSTALL NEOPRENE COMPRESS ION SEALS TO A UNIFORM DEPTH 
WI TH TOP OF THE SEAL NOT LESS THAN ¼ " NOR MORE 
THAN ¾" BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
THE TOP EDGES OF THE CONTACT SURFACES ON BOTH SIDES 
OF THE SEAL SHALL BE AT THE SAME ELEVATION, 

5. DETERMINE "d" BY ADDING ½" TO THE MAXIMUM 
COMPRESSED HEIGHT OF THE NEOPRENE COMPRESSION SEAL 
( SEE. MANUFACTURER' S I NF ORMA T ! ON) , 

6. CONSTRUCT THE BRIDGE APPROACH SLAB AFTER THE BRIDGE 
DECK IS CONSTRUCTED. 

7. PROVIDE REINFORCEMENT BARS, EPOXY COATED IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709. 

COMMONWEAL TH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

SHT • ....!...OF..1.. 

RC-23 



9" "iNl"UM 
WITHOUT CA"BER 

4" MIN. SLAB 

PRES TRESSED 
BOX BEAM 
I I 7" DEPTH 
AND OVER> 

l 11/z" MINIMUM 
W l THOUT CAMBER 

8" MIN. 

SLAB-c 

HAUNCHJ 

(

FOR JOINT DETAILS 
SEE SHEET I OF 2 

1 ,,-TILT HOOK TO "AINTAJN 
/ PROPER CLEARANCE 

I I" MINIMUM 
WITHOUT CA"BER 

4" MIN. SLAB I
FOR JOINT DETAILS 
SEE SHEET I OF 2 

~ _,,-TILT HOOK TO MAINTAIN \ I / PROPER CLEARANCE 

.- ~NO-BRE~E-;, 7n Y ~ IT. -;APE:- - ""T - - r- - -. - } 
~-=--=-..!:--=- _, 16" APPROACH 

---~--~-~--~-_. SLM 
8 " LAS REQUIRED JI -------

- 8oND-BHE~E-;, ~PLY~ 1T. -;A;;:- - -.. - - .- - -. -11 
\ j ~7 _. - "- _, 

1 
I 6" APPROACH 

~ ..._ ._ ~ ~ _. SLAB 

8" I / 
5' -0"± 12 I F 

5" MJN.------1 
5' -0"± 12 

PRE MOLDED 
EXPANSION 
JOINT FILLER 

•I" MINIMUM CLEARANCE 

BEND IN FIELD 

PRES TRESSED 
BOX BEAM 
C 2<" DEPTH 
ANO OVER> 

BENO IN FIELD 

17" DEEP ADJACENT COMPOSITE BOX BEAMS 
WITH 9" DEEP APPROACH SLAB NOTCH 

21 " TO 48" DEEP ADJACENT COMPOS I TE BOX BEAMS 
WITH I I'' DEEP APPROACH SLAB NOTCH 

rFOR JOINT DETAILS 
SEE SHEET I OF 2 

1 ,,-TILT HOOK TO MAINTAIN 
/ PROPER CLEARANCE 

' 

BLOCK-OUT l 
FOR JOINT DETAILS 
SEE SHEET I OF 2 

VARIES WITH BEA" SIZES 

TILT HOOK TO MAINTAIN 
PROPER CLEARANCE 

_!.ONO-BREAKER, 2-PLY BIT. PAPER JG" L_ _ 
- -. - - .- - -.- - ..... - -.- - --.- - - r- - -. - } SLAB I .... - - .---- - ---. - - ,,.. - -.- - ..... - - .- - ...... -

~16" APPROACH J SLAB 

9" 

t - -=--=- -L. • SLAB 1---~ .l 
- -=---=-...!:--=- _, APPROACH r :::1 

II ,- ---~~~~..!:-~-=" 81/z" ~ 
~-==--=-..!:--=--='-=--=-..:!--=- -· 

- -==--=-~-=--=-.!::--=-~ 
" A., I. I HAUNCH MIN. 

2 
BENO IN FIELD 18" 1 BOND-BREAKER, 

2-PLY BIT. PAPER 

ENO OF BEAM 

SPREAD BOX BEAMS WITH APPROACH 
SLAB NOTCH I I½" OR DEEPER 

"'IUJ 
00 ~z 
~ <( 

0--' 
00 ~ 

DIAPHRA M 
l----+----1 

ENO OF BEAM 

9" 

.....J -, 3" MINIMUM, 
SEE NOTE 3 

ELEVATION 

/ 
/ 

f 
---- / UJ ---- -; __ __, 

<L'.:@ 00 --- :::r ,' 7 
21« ~[ q_ BEAM- - -::_ - I 

!ii' =" I -
>KEW 

/ 

4" I' -1" MIN. 

PLAN 

I -BEAMS 

IL 
12 

BENO IN FIELD 

CHAMFER 

I, 

NOTES 

WHEN MAKING CONSTRUCTION CHANGES IN THE FIELD, THIS 
DRAWING JS TO SERVE AS A GUIDE FOR "ODIFYING NOTCH 
DETAILS SHOWN ON PIS STANDARD DRAWINGS FOR 
ACCOMMODATING THE STANDARD 16" BRIDGE APPROACH SLAB. 

2. AT BEA" ENDS, BURN OFF REINFORCEMENT PROTRUDING INTO 
APPROACH SLAB NOTCH. 

3. [NCREASE IN FIELD, PROVIDING OVERHANG, IF REQUIRED. 

4. PROVIDE REINFORCEMENT BARS, EPOXY COATED, IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

~:t:0~ 
DIRECTOR, BURE,1.U OF DESIGN 

SHT • ...?_OF_l_ 

RC-23 



I, 
' / I 

I 

" I 
I I 

A I 
• • i 

: I 
PAY LIMIT FOR 
PAVEMENT RELIEF w / 
JOINT 

PAY L !MIT FOR 
P. C. PAVEl-.4ENT 

ANO 
R. C. PAVEMENT 

v/ 
' 

PLAN 

PAY LIMIT FOR PAVEMENT RELIEF JOINT PAY LIMIT FOR BRIDGE APPROACH SLAB 

7' MINIMUM 5' I' I' --~----------1~----;V\,V 

SEE NOTE 7\ 
.;,· . 
·-l: 

BITUMINOUS BINDER 
COURSE, 10-2~ 

',. I IL/ 
. "'. ·, . 

I½' 

I½ " WEAR I NG COURSE ID- 2 

AC 20 

' 012 

. ~ .. _,,,-A BARS ·.". I / 
0 .. .,.- ·_-c- _. Ls BARS ~ ... 1 

. . . . . . ' 16" 
BRIDGE 
APPROACH 
SLAB 

I 
7 

STEEL TROWELED IJ 
SMOOTH FINISH AND 
2-PLY BITUMINOUS 
PAPER OR POLYETHYLENE 

SECTION A-A 

3 .. 
C BARS:::,, 
n'i:1110<::_A 

I 
I 
I 

I I 

PLACE AGAINST COMPACTED SUBGRAOE 
MATERIAL WITHOUT FORMS 

'-- 7 ':\ PAY LIMITS 
FOR PAVEMENT RELIEF JOINT 

L _J 
- L SEE NOTE 4 

7' 

SCHEDULE OF REINFORCEMENT STEEL 

MARK SIZE SPACING I LENGTH 
NUMBER 

C - C REQUIRED 

A ., 12" 10· -6" w 
B ., 12" w minus 4" 5 
C ., 6" 6' -6" W X 2 
D •4 12" 

NOTES 

w minus 4" 

' - ! " 

C-BARS 
-< "7:s. 

'(:_,s '\ . .S,, 

'·~,_/ 

I. PAVEMENT RELIEF JOINTS ARE APPLICABLE FOR All CEMENT 
CONCRETE PAVEMENTS. 

2. CONCRETE IN SUBSLAB SHALL BE CLASS AA (AT CONTRACTORS OPTION, 
SUBSLAB CONCRETE MAY BE H.E.S.l. 

7 

3. PORTIONS OF REINFORCING BARS WHICH ARE LOCATED OUTSIDE THE 
JNOICATEO PAY LINES SHALL BE INCLUDED IN BIO PRICE FOR PAVEMENT 
RELIEF JOINT. 

4. WHEN THE PAVEMENT GRADE CAUSES DRAINAGE TOWARDS THE BRIDGE, 
A SUBGRAOE DRAIN ! SEE RC-30> SHALL BE PLACED UNDER THE 6" PORT JON 
OF THE SUBSLAB ANO WILL BE MEASURED ANO PAID FOR AS SPECIFIED IN 
SECTION 612, PUBLICATION 408. 

5. WHERE BRIDGES ARE LOCATED LESS THAN I ,000 FT. APART, AS MEASURED 
FROM THE FACE OF THE NEAREST ABUTMENTS, NO RELIEF JOINT WILL BE 
USED BE TWEEN THE BRIDGES, 

6. WHERE BRIDGES ARE LOCATED BETWEEN I ,000 FT. AND 1,500 FT. APART, 
ANO THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, ONE RELIEF JOINT 
SHALL BE PLACED MIDWAY BETWEEN THE BRIDGES. IN THESE CASES, THE 
SUBSLAB SHALL BE A UNIFORM 6 IN. THICK ANO 7 FT. WIDE. 

7. FOR JOINT DETAILS ON NEW CONSTRUCTION, 
DETAILS ON RECONSTRUCTION, SEE RC-26. 
NEAREST JO I NT IS LESS THAN IO' , REMOVE 
THE JOINT. 

SEE RC-20. FOR JOINT 
IF THE DISTANCE TO THE 
THE EXISTING PAVEMENT TO 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

'n"·_"'. ,.,, 1 s"'· i o, _1_ 

RC-24 



DESIGNATED 
TRAVELWAY WIDTH 

FOR SHOULDER 

IRUI.IBLE STRIP, 
SEE DETAILS ON 
SHT. 3. 

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5 

BIT. SURF. TREATMENT-INCIDENTAL TO TYPE! SHOULDERS, 314" DEPTH. 
BIT. SURF. CRSE. , FJ- I- INCIDENTAL TO TYPE 1-F SHOULDERS, I" DEPTH 
Bl T. WRG. CRSE. , I0-2- INC JOENTAL TO TYPE I - I SHOULDERS, I ½ " DEPTH. c SEE NOTE 61 
DOUBLE SLURRY SEAL- INC IOENT AL TO TYPE 1- S SHOULDERS; 3/4" DEPTH. 

NOTES 

I. CONSTRUCT AGGREGATE BASE AS SPECIFIED IN SECTION 350.3, 
PUBLICATION 408 ANO CONSIDER AS PART OF THE SHOULDER. 

2. CONSIDER THE PAYMENT FOR THIS AREA OF SUBBASE t.lATERIAL 
INCIDENTAL TO THE SHOULDER, 

3. DEPTH OF SHOULDER TO BE THE COMBINED DEPTH OF SURFACE AND BASE 
COURSES. 

4. SLOPE SHOULDER AT 0.06 FT./FT. FOR EFFECTIVE SHOULDER WIDTHS~ 8 FT. 
SLOPE SHOULDER AT 0.04 FT./FT. FOR EFFECTIVE SHOULDER WJOTHS > 8 FT. 

5. FOR EFFECTIVE SHOULDER WIDTHS 6 FT, ANO LESS, PAVE OUT-TO-OUT OF SHOULDERS 
WITH FULL DEPTH ROADWAY PAVEMENT. 

6. FOR SHOULDERS WITH MSRS INSTALLATIONS USE ONLY BIT. WRG. CRSE. 
ROADW~Y PAY LIMIT 

2' -0" 

SHQULDER PAY U_MlT 

SEE NOTE 3 

0.04 FT./FT. 

4" MIN. BIT. CONC. BASE 

AGGR. BASE, SEE NOTE I 

ID-2, I½" DEPTH I.UN !MUM. 

LINE STRIPE· SUBBASE MATERIAL, SEE 
NOTE 2. 

~~~ . ~~1{~£ 

SUPERELEVAT ION 
GREATER THAN 
0.06 FT.IFT. 

LINE STRIPE 

_f_' -0" 

_g_. 
PAVEMENT 

TYPE 
TYPE 
TYPE 
TYPE 

SHOULDER 
I - F 

I - I 

1-5. 

SHOULDER 
SHOULDER 
SHOULDER 

EFFECTIVE SHOULDER WIDTH 

* 4' -0" ROUNDING 
_,_._-__ 0" .I I ~-02 rT./FT. 

s.E:__~~I L 
SHOULDER 

@FOR SUPERELEVATlON UNDER 0,06 FT.IFT., ELIMINATE THE 
4' -0" ROUNDING AND USE THE 0.02 FT./FT. SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT, 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

DESIGNATED 
JRAVELWAY W!OTH EFFECTIVE SHOULDER WIDTH, SEE NOTE 5 

ROADWAY PAY LIMIT 

2' -0" 
SEE NOTE 5 

L [NE STRIPE 

SHOULDER PAY LIMIT 

SEE NOTE 4 

BIT. SURF. TREATMENT 

BASE, SEE NOTE I 

SUBBASE MATERIAL, SEE 
NOTE 2 

FLEXIBLE PAVEMENT 

~~~~'~""'~~~· ~UBBASE:\: ~BLE S• ,,,, ;,.,.~'lf:E 

PRlt.tE COAT 

TYPE 3 SHOULDER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

SHT._!_OF _J__ 

RC-25 



EDGE OF 
EXISTING OR WIDENED 
PAVEMENT ---

EXISTING MATERIAL· 

SHOULDER PAY LIMIT 

BIT. SURF. TREATMENT 

DEPTH AS SHOWN ON THE 
owes. OR AS SPECIFIED 

SHOULDER SLOfE 

{ / 7'.::' ( 0 
PRIME COAT 

SEE NOTE <1 

EXISTING SHOULDER 

SEJ 
NOTE 3 

SEE NOTE 5 

GRADE TO 
TH IS LINE 

\'-PROPERLY PREPARED SURFACE, 
SEE NOTE I 

TYPE 4 SHOULDER 

10 TO 12 INCHES 

SHOULDER WEDGE 
C SEE NOTE 61 

VARIABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 I TYP.l 

VARIABLE WIDTH 

WEAR! NG COURSE 

~Xij_T_INQ_ PAY.;_~"!_T 
"(~STt~]_A~E 

TYPICAL SHOULDER DETAIL 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT 

~

• SURI=. TREATMENT-INCIDENTAL TO TYPE 6 SHOULDERS,j'4" DEPTH. 
T. SURF, CRSE., FJ-1-[NCIDENTAL TO TYPE 6-F SHOULDERS, I" DEPTH 
T. WRG. CRSE, , ID-2- INC IOENTAL TO TYPE 6- I SHOULDERS, I 1/2" DEPTH, 
UBLE SLURRY SEAL- INCIDENTAL TO TYPE 6-S SHOULDERS ,Y~' DEPTH. 

___ SHOULDER PAY LIMIT , SEE NOTE 5 

EXISTING SHOULDER 

SHOULDER SLOPE 

//l\' 

SEE NOTE 4 

,, 

SEE 

GRADE TO 
"rHISLINE 

~', Nrlrn 
·,,~ 

EXISTING MATERIAL \.__ .. .aLJUt.llNOUS CONCRETE BASE COURSE, 
4" t.t!N, ~OPERLY PREPARED SURFACE, 

SEE NOTE I 

PROPOSED 
RESURFACING 

IJ'%<>gt-<ti 

EXISTING 
PAVEMENT 

TYPE 
TYPE 
TYPE 
TYPE 

6 SHOULDER 
6-F SHOULDER 
6- I SHOULDER 
6-S SHOULDER 

SHOULDER PAY LIMIT SEE NOTE 5, 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULDER 

SEE NOTE 8 

SHOULDER SLOfE 

SEEN~ 

GRADE TO j ITTll 
THIS LINE. '\ ~ I 

~I 

PRIME COAT WHEN REQUIRED, OR AS 
DIRECTED BY THE ENGINEER. . 

1/ 

PROPERLY PREPARED EXISTING 
.PAVED SHOULDER, SEE NOTE 2 

TYPE 7 SHOULDER 

NOTES 
I. FOR TYPE 4 AND TYPE 6 SHOULDERS PROPERLY PREPARE SURFACE BY 

EITHER SHAPING AND/OR SCARIFYING ANO/OR COMPACTING. SHAPING 
INCLUDES REMOVAL OF EXISTING SHOULDER I.IATERIAL ANO THE PLACEI.IENT 

OF GRADED MATERIAL FROM THE SHAPING OPERATION !NTI) THE LOW AREAS. 
WHERE THERE IS INSUFFICIENT GRADED MATERIAL FROt.t THE SHAPING 
OPERATION, COMPLETE THE WORK BY EITHER ADDING ADDITIONAL AGGR. BASE 
CRSE. MATERIAL t.lEETING THE REQUIREMENTS OF SEC.j50, PUB 408 OR 
MILLED 8!TU'-11NOUS MATERIAL. THE ADDITIONAL MATERIAL IS INCIDENTAL 
TO THE SHOULDER [TEI.I. 

2. FOR TYPE 7 SHOULDERS PROPERLY PREPARE EXISTING PAVED SHOULDER BY 
CLEANING AND PATCHING. 

3. THE GUIDE RAIL TYPE, HEIGHT ANO LOCATION FROM SHOULDER t.lAY VARY, 
BUT WHEN THE HEIGHT FROI.I THE TOP OF RAIL TO PROPOSED SURFACE 
BECOMES LESS THAN 24", REMOVE, REPLACE ANO/OR RESET THE GUIDE RAIL 
IN ACCORDANCE WITH CURRENT GUIDE RAIL STANDARDS. WHERE GUIDE RAIL 
HAS RUBBING RAIL ATTACHED, REMOVE THE RUBBING RAIL WHEN THE 
HEIGHT OF GUIDE RAIL BECOMES LESS THAN-27". 

4. REMOVE UNSUITABLE MATERIAL AS DIRECTED, EXCAVATE, ANO BACKFILL WITH 
MATERIAL MEETING THE REQUIREMENTS OF SECTION 350, PUBLICATION 408. 
SHOULDER EXCAVATION AND BACKFILL Will BE t.lEASUREO ANO PAID FOR IN 
ACCORDANCE WITH SECTIONS 654 ANO 656, PUBLICATION 408. c CROSS 
SECTIONS NOT REQUIRED.) 

5. GRADING WILL BE CONSIDERED INCIDENTAL TO THE SHOULDER PAY ITEM. 
WHERE THERE IS INSUFFICIENT GRADED MATERIAL FROM THE GRADING 
OPERATION TO COMPLETE THIS OPERATION, USE MATERIAL MEETING THE 
REQUIREMENTS OF SECT. 350, PUBLICATION 408, WHICH WILL BE PAID 
FOR AS TONS OF SELECTED BORROW EXCAVATION. WHERE THERE !SAN 
EXCESS OF MATERIAL FROM THE SHOULDER EXCAVATION OR GRADING 
OPERATION, REMOVE THIS MATERIAL AS SOON AS POSSIBLE ANO CONSIDER 
AS INCIDENTAL TO THE SHOULDER PAY ITEM. 

6. PROVIDE BITUMINOUS TAPER SHOULDER WEDGE 10 TO 12 INCHES UP CUT SLOPE 
WHEN INDICATED ON THE PLANS ANO CONSIDER AS INCIDENTAL TO THE 
SHOULDER PAY ITEM. 

7. "LUI.IP SUM~ ITEi.iS INCLUDE ALL MATERIAL OR OPERATION OF WORK NECESSARY 
TO COMPLETE THAT ENTIRE ITEM WHETHER TABULATED OR NOT. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESlGN 

RECONSTRUCTED 
SHOULDERS 

MAR, 25, 1994 

DIRECTOR, BUREAU OF OESICN 

SHT • .1..0F.J... 

RC-25 



4' -0" CONC. MEO. SHOULDER TYPE 2 

> • ,_ __ _,_~ 
• 0 
~ 

10' -0" CONC. 
SHOULDER -

TYPE I 

CONC. SHOULDER­
TYPE 2 

\ 
' ' ' \11 

> • ~ 
0 • 0 
oc 

• 

60' -0" ( TYP.) C, TO C. WITH MAINLINE PAVEMENT 

~, -Q" 

40' -0" t TYP.) C. TO C. WITH RAMP PAVEf.lENT 

;-LONGITUDINAL SHOULDER JOINT 
LL TIE BARS (>R T IEBOL TS 

/ T_RANSVERSE SHOULDER JO I NT 

SEE 

<TYP.l 

t-"-2' -6" ( TYP. l 
' ' ' 

TRANSVERSE ROADWAY JOINT 
30' R. C. PAV' T. OR 
15• OR 20' PL. C. PAV' T. 

RUMBLE CORRUGATIONS, 
SEE NOTE 7. 

IS'OR 20'(TYP.> 

LONG I TUD l NAL 
ROADWAY JOINT 

TIE BARS OR 
T[EBOLTS 

LONGITUDINAL 
SHOULDER JOINT 

I- 60' -0" ( TYP.l C. TO C. WITH MAINLINE PAVEMENT TRANSVERSE SHOULDER JOINT 
40' -0" ( TYP. J C. TO C. WITH RAMP PAVEMENT 

CONCRETE SHOULDERS ADJACENT TO R.C. PAVEMENT 
AND PL.C. PAVEMENT FOR INTERSTATE AND OTHER 

LIMITED ACCESS FREEWAYS, ARTERIALS AND RAMPS 

LONGITUDINAL 
SHOULDER JO/ 

' f. 

TIE BARS OR 
TIEBOLTS7 

I 

! , ! 

TRANSVERSE SHOULDER JO!NT 

\ 
2' -6" -~1 -1-IMTYP,I 

i Ii ; \ i i l i i 1 i , I, 

~ I TYP.) 

15' -0" TRANSVERSE 
ROWY. JT. 

,__ 

'-1oNG l TUO [NAL 

6' -0" 
, TYP. ,1~--1· -0" I.IIN. I TYP. J 

I I I\ 0 I fl
ONGITUDINAL \ ROWY. JOINT 

SHOULDER JOINT 

I 1 I I O ! I 

15'-0" (TYP.l 

\. I t O I I \ I 

\_TIE BARS OR 
T IEBOL TS 

= 
R. C. OR PL, C. 

PAVEMENT 

= 

CONCRETE 
SHOULDER 

• • • (I, 'I:!,. •• (I, 

I:!,. I:!,. I:!,. 4 

AGGREGATE BAS 

) " 

LONGITUDINAL_ 
SHOULDER JOINT 

TIE BARS OR 
TIEBOLTS -

SHOULDER WIDTH 

8" MIN., SEE NOTE 5. 

6" MIN. 

0. 04 FT. !FT. 

;LJ;, • "'CONC SHOULOER "'.,,_• • 4 .----,---,;-
~ •"' . . . "'·- . 

SUBBASE AGGR. BASE, SEE 
NOTE I. 

THE PAYMENT FOR THIS AREA OF SUBBASE 
MATERIAL SHALL BE CONSIDERED----~ 
INCIDENTIAL TO THE SHOULDER. 

CONCRETE SHOULDER - TYPE I 

LONGITUDINAL 
SHOULDER JOINT 

T!E BARS OR 
TIEBOL TS 

SHOULDER YI' 10TH 

6~ MIN., SEE NOTE 6. 
6" MIN. 

'f~_:.!, •/.,. CONC. SHOULOERO:;.,.:•"!'i. 
-- -- --P-- --

SUBBASE AGGR. BASE, SEE 
NOTE I. 

THE PAYMENT FOR THIS AREA OF SUBBASE 
MATERIAL SHALL BE CONSIDERED----~ 
[NCIOENTIAL TO THE SHOULDER. 

-TYPE E JO[NT 

CONCRETE 
SHOULDER 

·JOINT SEALER 
I " 

CONCRETE SHOULDER - TYPE 2 

TYPICAL SECTIONS 

I' 

PLAIN OR PAVEMENT RELIEF 
REINFORCED JOINT, SEE 
CONCRETE DETAIL, RC-24 
PAVEMENT 

CONCRETE SHOULDER 
RELIEF JOINT 

B\ 

PAINT WITH 
AC-20--

BRIDGE 
APPROACH 
SLAB 

TO BRIDGE 
~ 

CONCRETE 
SHOULDER 

I B 

c,;; I:!,. I:!,. t.,, 
I:!,.. I:!,. (I, 

I:!,. I:!,.. I:!,. 

• .·~·~··· • • . .. 
• I:!,.. I:!,. /~ (I,. • • 

EXPANSION JOINT 
FILLER 

AGGREGATE BAS 

CONC. SHOULDER­
TYPE 2 

I 60' -0 ·~!. TO C. 

CONCRETE SHOULDERS ADJACENT TO PLAIN 
CONCRETE PAVEMENT FOR COLLECTORS AND LOCAL 

URANSVERSE 
SHOULDER JT. 

'- RUMBLE CORRUGATIONS 
SEE NOTE 1 

ROADS 

SECTION A-A 

CONCRETE SHOULDER 
EXPANSION JOINTS 

SECTION B-B 

SHOULDER 
RELIEF JOINTS 

NOTES 
I, THE AGGREGATE BASE SHALL BE AS SPECIFIED IN SECTION 

350.3, PUBLICATION 408, AND SHALL BE CONSIDERED 
INCIOENTAL TO THE SHOULDER. 

2. SEAL ALL SHOULDER JOINTS IN ACCORDANCE WITH SECTION 
501.3CNl, PUBLICATION 408. 

3. FOR JOINT DETAILS, SEE RC-20. 

4. SEE RC-25, SHEET I, FOR SHOULDER ROUNDING 
OETAIL ON HIGH SIDE OF SUPERELEVATION. 

5. AT THE CONTRACTORS OPTION, TYPE I CONCRETE SHOULDERS 
MAY BE CONSTRUCTED AS SHOWN OR AT A UNIFORM 8" DEPTH 
AND/OR CONSTRUCTED AT THE SAME DEPTH AS THE PAVEMENT• 
AT NO ADDITIONAL EXPENSE TO THE DEPARTMENT. 

6. AT THE CONTRACTORS OPTION, TYPE 2 CONCRETE SHOULDERS 
MAY BE CONSTRUCTED ON A TAPER, WITH A 6M MINIMUM DEPTH,. 
OR AT THE SAME DEPTH AS THE PAVEMENT,, AT NO ADDITIONAL 
EXPENSE TO THE DEPARTMENT. 

7. STAijT RUMBLE CORRUGATIONS 2" FROM THE EDGE OF THE 
ROADWAY PAVEMENT. WHERE A CURB IS USEC AT THE OUTSIDE 
EDGE OF THE SHOULDER, THE CORRUGATIONS SHOULD BE 
TERU[NATEO AT THE GUTTER OR A l,HNIMUM OF I' -0" FROM 
THE CURB. 

8. TYPICALLY, DO NOT PLACE TIE BARS OR TIEBOLTS ON 

I" 

EITHER SIDE OF INTERMEDIATE SHOULDER JOINTS ADJACENT TO 
R. C. PAVEMENTS, 

41/1_" 

R= I II 

CORRUGATION DETAIL 

_HOULDER 
SURFACE 

½" 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
< CONCRETE! 

SHT ._l_ OF .J... 

RC-25 



r 
~ 

0 

i 
~ 

z 
w 
"' w 
> 
4 
<L 

A 7 
r EDGE OF PAVEMENT 

1.rLONGITUDINAL JOINT L0NC1TUOINAL ~IOINT I' -0" ! TYP. l 
- I I 

0 t=E -

~~6" 6~~ 
_J A EDGE OF PAVEMENT 

PLAN VIEW SECTION A-A 

EXISTING PAVEMENT\ 
1

.-SEE DETAIL B 

ANCHOR~il- , 1 -PATCHf ~~~~!i:TED 
oj ~L - I\ I ,G 
~ I l 

~ \s.rrENO 81/z ' MIN. INTO PATCH 
(t, 1.1JN. EMBE.DMENT 81/2" SEE NOTES 2 ANO 3. 

DETAIL A 

,9 <B> 
.--w--• --1/e "( TYP. l 
I i,;-L-

2L 
~ 

1~~ 
---. 

L._ ½ "( TYP. J 

... JOIMT SEAL ltJG MATER!AL 

\ __ TAPE BONO BREAKER 

1/e" ltJITlAL SAW CUT~¢, 

DETAIL B 

PATCHING JOINT DETAILS 

TYPICAL PAVEMENT PATCHING JOINT LEGEND 

I' -0" MIN, 

FOR PATCH ING 
JO!NT DETAILS, 
SEE DETAIL A 

ORIGINAL JO!NT 

6' -0" MIN. To 500' -0" MAX. 

~

WWF 6 x 12-W9. 5 x W4 0 
WWF 6 x 12-D9 x 04 

SEE DETAIL 8\ 1 NEW PAVEMENT JOINT 

\ \ 6' -O" "IN. 

p \I \ 
6"•3" 

, -._ r-- 31/2 "t-J " 

o1----- "'r . -·T 

12" C. TO C. 
SEE NOTES 2 AND 3 

EXISTING SUBBASE 
OR SUBGR.AOE 

TYPICAL SECT I ON 
CONCRETE PAVEMENT PATCHING 

SEE NOTE I 

EXISTING 
PAVEMENT 

'"-----1 i--
+-H \_ ( 

F\JLL DEPTH CUT""1_ I \ I "I 
~ r I'-\ I I ,v /i \ 

5-~ i---: 

PLAN VIEW 

FULL DEPTH CUT 

i-- J'ULL DEPTH CUT 

I 

'· 

(iy EMBEDDED ENO OF DOWEL BAR 
NEED NOT BE SQUARE. IF A 
CHISEL POINT IS NEEDED FOR 
EMBEDDING METHOD, INCREASE 
LENGTH OF DOWEL ANO EMBEDMENT 
BY I INCH. 

~ INITIAL SAW CUT IS NOT REQUIRED 
AT PATCH JOINT OR WHEN 
EXPANSION JOINT MATERIAL IS 
REQUIRED. 

NOTES 

<t> WHEN PAVEMENT IS TO BE OVER­
LAID, ONLY THE INITIAL SAW CUT 
IS REQUIRED. 

A\-. WHEN THE JOINT SPACING IS 
W LESS THAN 50' -0", W = 3/4". 

WHEN JOINT SPACING IS 50' -0'' OR 
MORE, W : I"• 

WHEN ANY PAVEMENT PATCH REPLACES AN EXISTING EXPANSION JOINT ANO THE 
EXISTING EXPANSION JOINT IN AN ADJACENT LANE REMAINS IN PLACE, INSTALL ¥4" EXPANSION 
JOINT MATERIAL IN THE PATCHING JOINT OR NEW PAVEMENT JOINT NEAREST TO THE REMAINING 
EXPANSION JOINT. PLACE AN APPROVED TUBE HAVING A MINIMUM ONE < ll INCH CLEARANCE POCKET 
OVER THE LUBRICATED ENO OF ALL DOWEL BARS IN THE NEW EXPANSION JOINT. 

2. USE 11/~ .. 0 x 18" LONG DOWEL BARS FOR PAVEMENT DEPTHS 10" OR LESS ANO I½ "0 x 18" LONG DOWEL 
BARS FOR PAVEMENT DEPTHS GREATER THAN 10". 

3. PLACE DOWEL BARS PARALLEL TO THE CENTERLINE ANO SURFACE OF THE SLAB. THE VERTICAL OR 
HORIZONTAL SKEW FROM ONE ENO OF THE DOWEL BAR TO THE OTHER END IS NOT TO EXCEED ¼" . 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

t MAKE FULL DEPTH SAWCUT TO FACILITATE OPENING A TRENCH ACROSS THE SLAB TO RELIEVE COMPRESSION 
[N PAVEMENT PRIOR TO LIFTING OUT FAILED AREA. SAWCUT MAY BE OMITTED PROVIDED 
NO $PALLING ON SURFACE OR UNDERSIDE OF REMAINING CONCRETE PAVEMENT OCCURS. 
IF $PALLING OCCURS, MAKE THIS SAWCUT ON SUBSEQUENT PATCHES. SAWCUTS FOR COMPRESSION 
RELIEF NEED NOT BE AT PATCH EDGE. AT CONTRACTOR'S OPTION, MAKE ADDITIONAL SAWCUTS 
INSIDE REPAIR LIMITS TO FACILITATE REMOVAL. 

SAW CUTS FOR LIFT OUT METHOD 

CONCRETE PAVEMENT 
REHAB IL ITAT ION 

<PATCHING! 

SHT . ..l.. OF ..i. 

RC-26 



\ORIGINAL 
I JOINT 

/ /_, 

10RIGINAL 
I JOINT 

I' -0" MIN.-J-d I Ill/ '-0" MIN. 
SEE NOTE 4 • 

I' -0" t.tlN. I 
2'-0"~ 

IC!® . 

ANO NOTE 8 

JOINT 
I ORIGINAL 

JO!NT 
I ORIGINAL 

/ _, ,/ / / / / / /. +· 
. / //eirtH_/.'..,( ZE 
///////~' / / / / / , ., .+ / 

I 

~ ~® ~ SEE NOTE 5 

ZcREATER THAN ONE FULL SLAB LENGTH 
ANO LESS THAN TWO SLAB LENGTHS. 

6' -0" M!N. 

) ORIGINAL ~ ORIGINAL 

"

SEE NOTE I 

I JOINT I JOINT 

,-,-, ·, '\..' ,,,', 
',~'~"' '/' .·· ,'l' ~ 

,P'AJt.H /·-. / / 
/ / . . 

/. /_'[)--;; / 

/ / / ,/ 

I -0" MIN. 11 I 1
6:.:~"I 

6' -0" MIN. TO __;:y~LESS THAN ONE FULL SLAB LENGTH 
20' -0" MAX. t TYP. PCCJ 
OR 30' -0" MAX. l TYP. RCCJ 

,.ORIGINAL iNEW \ ORIGINAL I JOINT JOINT I JOINT 

>-,-, ·, 
:, ",',' 
'ZATC~' ' 
', ', < <' ' -- . ' // /----7 / 
/p(,6( / 
///_// 

L....LL ./ 

6' -0" MIN. TO 
20' ----0" MAX. ( TYP. PCCl 

I ~NE FULL SLAB LENGTH! I OR 30' -0" MAX. ( TYP. RCCJ 
I' ----0" MIN. 

I 

/ 

1 ORIGINAL I JOINT 

// 7/ 

/pirti-( 

1 ORIGINAL 
I JO INT 

'/ , , / / 

/ / _, / 

~ . ~ ! , SEE NOTE 2 

JOINT 
i ORIGINAL 

JOINT 
I ORIGINAL 

//7 

~ 
~ 

/ / // / / ,4:/ / / 
'//l"Afce' /_; 
////// 
////// 

~ 
~ 

ZGREATER THAN ONE FULL SLAB LENGTH 
ANO LESS THAN TWO SLAB LENGTHS. 

SINGLE LANE PAVEMENT PATCHING 

~ ORIGINAL 
I JOINT 

"- ·,'' ' ' , . .__,,,, 
'?AlCH , "­

·, ,, ',"' ', "'' ' 
·-._ "- ,, ',,"' 

/ /' /// // 
/ /Pi'fCt-1/ / / 
/////// 
, / / / L 

\ ORIGINAL 
I JO I NT 

I -- " .. I 
~ :N. L ls~;~_"I 

LESS THAN ONE FULL SLAB LENGTH 

// L 

\ NEW 
I JOINT 

~ -, ,, '~ 
'', "PAT-CR-,,~ 
:''""-''-"'" ·,_,,' "- '·-"-
'/ / / / // 
/ /pfo:"' / 
////// 

// 

l NEW 
I JOINT 

I I I J6'-0"MINTO C 7 / 20' ----0" MAX. ( TYP. PCC) 
OR 30' -0" MAX. I TYP. RCC) 

L. GREATER THAN ONE. FULL SLAB LENGTH 
ANO LESS THAN TWO SLAB LENGTHS. 

MULTI-LANE PAVEMENT PATCHING 

, ORIGINAL l JOINT 

_/ / , 
. / !/ /' / 

(Er, / p·ATtH/ . 
,/ / /" ./ 

, / / !_ 

'ORIGINAL 
I JOINT 

16' -0"1 6' -0" MIN. 16' -O" I SEE NOTE 2 
MIN. MIN. 

\ ORIGINAL 1 ORIGINAL l JOINT JOINT 

/'' /' / ,/ ,.--· 

; / PA1Gfi / / 
, // /// _/ 
///////-, 

-'- ./ ,/ 

// /,, 
'/ 

// 
/ ' 

\ORIGINAL 
I JO [NT 

l'-O"MIN.1 b 
2'-0~ 

\G® 
GREATER THAN 
LESS THAN OR 

TWO FULL SLAB LENGTHS AMO 
EQUAL TO 500' -0" 

I' -0" 

1 
ORIGINAL 
JOINT 

~ NEW 
I JOINT 

,-, -,~'-,""-'·,, 
."PA'T'ctt' "'"' ,, ,,, 

~_'\_'\_ 
77,.-
/ / , 
/'/~-
/ / / -

~ ORIGINAL 

I JO INT 

MIN.-j+ I Is -o"I I I MIN. I 

L---~-6' -0'' MIN. TO 

10RIGINAL I JOINT 

20' ----0" MAX. ! TYP. PCCJ 
OR 30'-0" MAX. !TYP. RCCJ 

"- ' ' ', "- ,, '-±-, ' ~ ,,,,,,, 
''~•tc~··' ,',"-. ,'-, ·"'"­

,_ '· -, "- "- '·, '· -, 
////// 
/ /p,,(T{H/ / 
// / _/ / /' _/ / 

//// //--r, 

iORIGINAL 
JOINT 

\ ORIGINAL 
I JOINT 

,/ / / / / /' / / ,' 

/ / / -' "PATCH 
/_/,/-', ,,. 

/t:_ L 

~ 
/ ,· 

I - 0" MIN. I I 111 - 0 . MIN. 
2' -0" MAX. j_ 2' ----0" MAX. 

\G IC) 
ONE FULL SLAB LENG1H 

SEE NOTE 5 

LEGEND 
{£J PAVEMENT PATCHING JOINT, SEE SHEET I. 

1tJ NEW PAVEMENT JOINT, SEE RC----20. 

$ EXCEPTION TO 5' -0" MAXIMUM REMOVAL • 

® DETAILS APPLY TO EITHER ENO OF PATCH. 

NOTES 
I. CONSTRUCT PAVEMENT PATCHES IN ADJACENT LANES, WITH LENGTHS THAT 

ARE WITHIN 6' ----0" OF EACH OTHER, TO THE SAME LENGTH. THIS LENGTH 
WILL BE THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH 
LENGTHS DIFFER BY MORE THAN 6' ----0", THEN CONSTRUCT TO THE REQUIRED 
LENGTHS. 

2. DO NOT LEAVE LESS THAN 6' -0" OF ORIGINAL PAVEt.AENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMENT PATCHING, OR PATCH(NG ONE LANE 
AT A TIME, PLACE A 1/~ INCH, FULL DEPTH, POLYSTYRENE BOARD BOND BREAKER 
IN THE LONGITUDINAL JOINT OF ALL PATCHES UNDER 65' -0" IN LENGTH, 
PRIOR TO PLACING THE NEW CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXISTING JOINT, REMOVE A MINIMUM OF 
!'-0" OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5. WHEN REPLACING ONE FULL SLAB LENGTH ANO THE OETERIORATlON EXTENDS MORE 
THAN 2' ----0" INTO THE NEXT SLAB, REMOVE A MINIMUM OF 6' -0" AND INSTALL 
A NEW PAVEMENT JOINT IN THE SAME POSITION AS THE ORIGINAL JOINT, 

G. WHEN PERFORMING MULTILANE PATCHING, ANO THE PATCHES ARE GREATER THAN 
TWO SLAB LENGTHS AND LESS THAN OR EQUAL TO 500' ·O", THE JOINT SPACING 
OF THE AREA BEING PATCHED IS TO CONFORM TO RC-21 OR RC----27 FOR THE 
SPEC IF IC TYPE OF PAVEMENT BE ING PLACED ! I. E, RCC OR PCCl. 

7. THESE DRAW I NG$ ARE PROV !OED AS EXAMPLES TO SHOW CERT A [ N PATCH I NG 
CRITERIA. THEY tr.CAY NOT COVER EVERY FJELD SITUATION. 

8. WHEN ONLY ONE LANE IS BEING PATCHED, DO NOT REMOVE MORE THAN 5'----0" INTO 
NEXT SLAB. IF MORE THAN 5' ----0" IS REQUIRED, REIAOVE A MINIMUM OF 6' -0" 
ANO PROVIDE NEW PAVEMENT JOINT AT ORIGINAL JOINT LOCATION. FOR 
EXCEPTION, SEE NOTE @. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

1.;iS." ~ i II IH 6' -0" MIN TO / / '\J 20· -0" MAX. I TYP. pee, 

6 
__/ \:EATER THAN TWO FULL SLAB LENGTHS AND 

<PATCHING! ® / OR 30 -0" MAX. ! TYP. RCC> 

SEE NOTE LESS THAN OR EQUAL TO 500' -0" 
~MAR.25,1994 
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"' 

.·, 
I·:~~ 
~: 
.. ' ·~',, 
,--._ -, 
. ··.·.1 ''-,'. 
'·''. 

:\_',1 

I" MIN. 
SAW CUT 

FULL DEPTH 
SAW CUT 

SURFACE...). l"'"T TO BE REMOVED 
OF CONC. ::->'.. BY HANO ! TYP, l 

FULL 
DEPTH 
PAVEMENT 
REMOVAL 

t . ,··,> 
<--:' "',,·,1 

N 

I' 
M[N, 

NEW REINF. BARS 
REPLACE IN KIND 
Cl 6 M c. TO c. 
f TYP. ACROSS SLABJ 
SEE NOTE 5, 

EXIST. REINF, BARS 
RETAINED AT 6"C. TO C. 

~------+---,-., C TYP. ACROSS SLAB> 

}----+----!-j---NEW RE INF. BARS 
N0.4xll'-8" AT SAME 
SPACING AS EX 1ST. 
TRANSVERSE BARS t4' TYP.l 

I' 

MIN, 

B_j 
I 6' MIN. 

FULL DEPTH 

PIIVEMENT 
REMOVAL 

FULL DEPTH 

TIED SPLICE SAW CUT 

® 

I" MIN. SAW CUT 

RECOMMENDED HERE 

REINFORCEMENT BAR DETAIL 
\

NEW SEE NOTE 2 

NO SCALE 
RE INF. 
BAR --J--+-2" CLEARANCE 

SEE NOTE I -+-+-- I 
. I 

SEE NOTE I 
TIED SPLICE 

TYPICAL SECTION 4' < WELOEOJ OR 
6' < TIED> MIN. 

CR C PATCH 
NO SCALE 

"' 

NEW REINF. BARS 
REPLACE IN KIND 
ei 6" C. TO C. 
( TYP. ACROSS SLAB> 
SEE NOTE 5. 

C 7 / s:EXIST. REINF. BARS 
RETAINED AT 6"C. TO C. 

~-----+,--_j~ ! TYP. ACROSS SLAB> 

M(N. 

c.J 
I 

1----_j}----_j}-jr---NEW RE INF. BARS 
N0.4xll'-8" AT SAME 
SPACING AS EX [ST. 
TRANSVERSE BARS t4' TYP.) 

I' 

f.l!N. 

4' MIN. J 

FULL DEPTH 

PAVEMENT REMOVAL 

FULL DEPTH 
SAW CUT 

~ .. -

I" MIN. SAW CUT 

RE INF. 
BAR 

\

NEW 

-r--+- 2" CLEARANCE 

l!. 

,-SEE DETAIL B r PATCH _ _i ,.--EXISTING PAVEMENT 

I 
/SEE NOTE 2 

I 

l NEWREINFTT 
BAR • 

EXIST. REINF, BAR-!./ 

=====] 

® 
rWI r~1/a "( TYP. l 

---r 
• ®i_i!!i,!!i!!iai!-~JO[NT SEALING MATERIAL 

\~TAPE BONO BREAKER 

PATCH JOINT 

DETAIL A DETAIL B 

* 

EXIST. REBAR SPA. 
6"C.TO C. !TYP.) 

SECTION 8-8 

0 0 

* 
EXIST. REBAR 
SPA. 6" C. TO C. !TYP.l 

SECTION C-C 

EXISTING 

1/4 " CONT I NUOU 

PATCHING JOINT DETAILS 

LEGEND: 
* MAINTAIN EXIST. EDGE CLR. 

EXIST. REBARS 

NEW REBARS 

@USE THE FOLLOWING TABLE TO 
DETERMINE DEVELOPMENT LENGTH. 

BAR DEVELOPMENT 
SIZE LENGTH 

5 20" 
6 23" 
T 27" 

@WHEN THE JOINT SPACING IS LESS 
THAN 50' -0", W :::. r~ ". 
WHEN JOINT SPACING IS 50' -0" OR 
MORE, W = I". 

NOTES: 
I. REf.lOVE 20" MIN. BY HANO FOR TIED SPLICES. REMOVE 8R BY HAND 

FOR WELDED SPLICES. 

2. OVERLAP TIED SPLICES BY AT LEAST 30 BAR DIAMETERS. OVERLAP 
WELDED SPLICES BY 6". 

3. REMOVE PAVEMENT FULL DEPTH UNDER RETAINED REINFORCEMENT BARS. 

4. f.llNIMUf.l DISTANCE FROM PATCH EDGE TO EXISTING CRACK IN CRC 
PAVEMENT rs 24 ", 

5. WHEN TRANSVERSE SPACING OF LONGITUDINAL REINFORCING BARS IS 
OTHER THAN 6" C.TO C., MATCH EXISTING REINFORCING. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

WELDED SPLICE 
REINFORCEMENT BAR DETAIL 

WELDED SPLICE 
TYPICAL SECTION 

NO SCALE 

~

REINF. BAR 

4" EACH SIDE NEW REINF. BAR 

SECTION A-A 
(CRC PATCHING> 

NO SCALE 

SHT • .]__ OF _j__ 

RC-26 .. 



0 0 

r PATCH 7 
2' -O"C TYP. l 

0 0 
2' -0"1 TYP. I 

EDGE OF P.AVEMENT 

PATCH 

CRACK 

2' -O"t TYP,) 
·o I o 

I' -6"( TYP,) 

EDGE OF PAVEMENT 
CRACK 

ED·~E OF PAVrnENT 

2' -0"( TYP.) 
0 0 9' -0" 0 

PASSING LANE 

2' -0"( TYP. l 2' -O"( TYP. l 

0 
2' -0 "( TYP. J 

2' -0''1 TYP. l 
0 

0 

0 LONGITUDINAL JOINT 

DIRECTION OF "TRAVEL" LANE FOR 
T~ MULTIPLE LANES OR 

BOTH LANES OF TWO 
LANE DIRECTIONAL 

2'-0"(TYP.) I II I 2'-0"(TYP.l ROADWAY. 

2' -0"( TYP. l 
0 0 9' -0" 0 

JOINT 

I 
r 
a 

" w 
z 
• 
J 

I 
~ 
a 

" w z ., 
J 

I 
r 
a 

" w 
z • J 

I 
~ 
a 

" w 
z ., 
J 

HOLE PATTERNS FOR PAVEMENT SLAB STABILIZATION 

TEST 
AXLE C 

APPROACH SLA~ 

I' -0" 

EDGE OF PAVEMEN\ 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

~ 

DEFLECTION 
MEASURING 
DEVICE 

LEAVE SLAB 

SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED APPROACH SLAB 

/TRANSVERSE JOINT 

GAUGE 

_b 
,l" 

3"1 ''i GAUGE 7C, / EDGE OF PAVEMENT 

4' -o ·: 
MINIMUM 

OPTIONAL POSITIONING OPTIONAL POSITIONING 

\ 
'\ / 

\/ 
'\ 

I I 
_.L..L_ 

PLAN VIEW 

v/ 
1· 

1· 

TYPICAL PLACEMENT OF APPROVED DEFLECTION 
MEASURING DEVICE AT JOINT 

/LONGITUDINAL JOINT 

--TRANSVERSE JOINT 

Q TEST 0 

APPROACH SLAB 
>-AXLE 

LEAVE,SLAB 

EDGE OF PAVEMEN\ 

I' -0" I I 

l' -0" 
6 

~DEFLECTION 
! MEA.SUR!NG 

DEVICE 

~ 

1 
SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED LEAVE SLAB 

4' -0" MIN, 3" 

rrGAUGE 

I 

SUPPORTS 
p SHOULDER I PAVEMENT SLAB ? 

ELEVATION VIEW 

NOTES 

I. DRILL NEW HOLES FOR REGROUTING 6 INCHES CLOSER TO JOINT OR CRACK. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

< PATCHl~Cl 

DIRECTOR, BUREAU OF DESIGN 

SHT. ~ OF _i. 

RC-26 



~ 

1/,:· TI 1/, .. 
r . ~. i, . C 

>. <1 • . 
SEALANT RESERVOIR 

·•. 
:JOINT SEALING MATERIAL 

SEALANT RESERVOI TAPE BONO BREAKER . . • 
JOINT BACK INC MATERIAL' 

WHEN NECESSARY •o 

• 
• 

0 

0 

0 

. . 
• • 

• 

TYPE 

v EXISTING JOINT .. 
• 

0 
() SEE NOTE 2 

r 
C 

C • 

JOINT REHABILITATION 

. . 
., ' 

• 

C " r 

1/," 1/,1n~r1/," ~ 
0 

C 

• 
0 

" . I : . ; / / , .. SEA:ANi R;SERV:IR 
w() / .,. 

> • ·.,.. c;::~~ .. JOINT SEALING MATERIAL 

SEALANT RESERVOIR_/ • 
0 .. 

0 

0 

• 0 

V 

EXJST!NG STEEL PLATE, 
SEE NOTE J 

EXISTING 
JOINT 

TYPE 2 

.. TAPE BONO BREAKER 
0 

• 0 .. 
• 0 

0 • 

REHAB I LI TA TED 
JOINT 

SEE NOTE 3 

NOTES 
l, EXISTING STEEL PLATE IS EITHER 14 GAUGE WITH 

LAPPED TOP OR FLAT PLATE 1/s" THICK. 

2. WHEN EXISTING JOINT SPACING IS LESS THAN 50' -0", 
W = 1/4 ". WHEN EXISTING JOINT SPACING 
IS 50' -0" OR I.IORE, W = I". 

3. REMOVE THE STEEL PLATE WITHIN THE SEALANT 
RESERVOIR. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

I PATCHING> 

SHT.2...0F...2.... 

RC-26 



Q. 

J " « 
0: 

0: 
0 

>-« ., 
0 « 
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0 
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~ 
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\ 
15' OR 20' TYP [CAL 

'\ SEE NOTE 8 

6~--

_J- OOWEL BARS 

.l I I j·_, I 30"1 TYP, ';:i· i ,TYPE L JOINT 
I I I I I I I I I I I I ·1 

12 "< TYP l -\-DOWEL BARS --\- LTJE BOLTS OR --_r , TIE BARS 

-·7 
.... 

... -

TYPE D OR TYPE G JO [NT. 
SEE NOTE 4. 

PLAN 

INTERSTATE AND OTHER LIMITED ACCESS 
FREEWAYS, ARTERIALS AND RAMPS 

\.. 

TYPE P OR G JOINT~ 
SEE NOTE 7 '\ 

6~ 

15' -0" TYPICAL 

\ 

30" 
C TYPll r-

I I 

PLAN 

COLLECTORS AND LOCAL ROADS 

TYPE L JOINT 

TIE BOLTS OR 
TIE BARS 

Q. 

" « 
0: 

"' 0 

>­
« ., 
0 
« 
0 
0: 

~ 
0 

r ,... 
0 

"' 

Q. 

" « 
0: 

0: 
0 

>­
« ., 
0 
« 
0 
0: 

~ 
0 

r ,... 
0 

"' 

"' 

VJ rtt:r, rAVCMC:l'i I rLAJN ~VN~Kt:lt: ~AVt:Mt:NI 

-

\ 

{1-_ 
I 

\\ 
TYPICAL SPACING 

\ 
. 

A 
I 

I A 

L I ...J 
I 
I 

I 
I 

JO" 
I 

(TYPJI r-
I I I I I I I I I I I I I 

I I ,1 I I I ~Ill 
I TYPE L JOINT 

AOJUS T SKEW J I TIE BOLTS OR 
AS REQUIRED I 

L I 

I 
I 
I 

I \ 

# 
10' -O"MJN. TO 
20' -0 "MAX. 

PLAN 

TERMINAL SLAB 

30" 
jcTYPl 
I 

TYPE L JOINT 

TIE BOLTS OR 
TIE BARS 

TYPE E JOINT 

lr{
TYPE E OR 
PAVEMENT 
RELIEF JOINT 
I SEE RC-241 

-•/DOWEL BARS 

BRIDGE APPROACH SLAB, 
SEE RC-23. 

_J 

:Ll2"(TYP.) 

TIE BARS 

TYPICAL SPACING 25' -O"MIN., EITHER SIDE 

PLAN 

BRIDGE APPROACHES 

BRIDGE 

I 
I 

I_:: 

o;EI s " I f I 
I 

. : 10,.·0"MIN. TQ 
20' -O"MAX. 

SECTION A-A 

NOTES 

~ 

I. SKEW THE CONSTRUCTION JOINTS FOR PLAIN CEMENT 
CONCRETE PAVEMENTS AND MAKE EITHER UNIFORM DEPTH 
WITH LOAD TRANSFER DOWEL BARS OR UNDOWELLED 
PAVEMENT BUTTED WITH THICKENED SLABS AS SHOWN 
[N THE TERMINAL SLAB DETAIL. 

2, FDR JOINT DETA !LS, SEE RC-20. 

3. CONSTRUCT ALL TRANSVERSE JOINTS ON A 6: I 
COUNTERCLOCKWISE SKEW. ON CURVES, MEASURE THE SKEW 
FROM A PERPENDICULAR TO A TANGENT ON THE LONG RADIUS 
SIDE OF THE CURVE. 

4. CONSTRUCT TYPE D JOINTS ON INTERSTATE AND OTHER 
LIMITED ACCESS FREEWAYS AND RAMP PAVEMENTS. 
CONSTRUCT TYPE G JOINTS ON ARTERIAL PAVEMENTS. 
REFER TO THE TYPICAL SECTIONS TO DETERMINE WHICH 
TYPE OF JOINT APPLIES, 

5, WHEN RAMP WIDTH EXCEEDS 14 FEET, A TYPE L JOINT 
IS REQUIRED AT THE MIO-POINT. 

6. CONSTRUCT ACCELERATION AND DECELERATION PORTION 
OF RAMPS WITH THE SAME PAVEMENT STRUCTURE AS THE 
MAINLINE PAVEMENT TO THE FIRST TRANSVERSE JO[NT 
BEYOND THE SHOULDER GORE. CONSTRUCT THE REMAINDER 
OF THE RAMP WITH PLAIN CEMENT CONCRETE PAVEMENT. 

7. ON COLLECTORS AND LOCAL ROADS, CONSTRUCT 
TYPE GORP JOINTS, AS INDICATED, 

8. IS-FOOT JOINT SPACING IS TO BE USED ON ALL 
PAVEMENTS LESS THAN ID-INCHES THICK, 
20-FOOT JOINT SPACING IS TO BE USED ON ALL 
PAVEMENTS EQUAL TO OR GREATER THAN 10- INCHES THICK, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CONCRETE PAVEMENT 

SHT.J_QF ..l... 
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SEE NOTE 4 

1/, "MINIMUM 

SEE NOTE I 

LI. SEE TABLE A 
FOR Ol"ENSIONAL 
REQUIREMENTS. 

"LI. WEAR ING COURSE 

~ Wif~7 
%~:¼BINDER COURSE 
//// //(////////, ~ 

APPLY TACK COAT, 
AS INDICATED. 

EXISTING CONCRETE PAVEMENT 
I "MINIMUM 

OVERLAY TRANSITION ON 
CONCRETE PAVEMENT 

MA 

I "MINIMUM 

APPLY TACK COAT, 
AS INDICATED. -

1 
MA . WEAR ING COURSE 

- , , ,~/777/////,,0;7~/l/lffmY/0. 1/##///@~ ~ 1///~BINDER COURSE 
////L1//////1////,, 

I; \ L1 "MINIMUM 

LLI. I \_RECTANGULAR OR 
IRREGULAR PAVING NOTCH 
SEE NOTE 5 

EXISTING BITUMINOUS PAVEMENT 

TR I ANGULAR 
PAV ING NOTCH, 
SEE NOTE 5 

6: I SKEW C TYP.} 

ORIGl~L \ 1l \ ORIGINAL 
PAVE"ENT l ) PAVEMENT 

OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE DIRECTIONAL 

OVERLAY TRANSITION WITH 
PAVING NOTCH ON BITUMINOUS PAVEMENT 

6: I SKEW I TYP. l 

ORIGl~L ( 1l j ORIGINAL 
PAVE"ENT PAVE"ENT 

OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE, TWO-WAY TRAFFIC 

OVERLAY TRANSITIONS 

. r6: I SKEW ( TYP. J 

OVERLAY 

PLAN VIEW 

SUPERELEVATION SECTION 

TABLE A 

FUNCTIONAL SLOPE PAVING NOTCH 
t,t L CLASSIFICATION I t,tAXlt.tUt.tl I t.tlNlt,tUt,tl 

INTERSTATE ANO OTHER 
I" IN 15' IS' 

LIMITED ACCESS FREEWAYS 
ARTERIALS> 45 MPH 
SEE NOTE 3 

I" IN 10' 10' 

ARTERIALS ( 4S "PH 
SEE NOTE 3 

I" IN S' 5' 

COLLECTORS AND LOCAL ROADS I" IN 5' 5' 

CROSS STREETS I" IN I' I' 
SEE NOTE 2 . 
DRIVEWAYS I" IN I' NO NOTCH 

NOTES 
I. SEAL EDGE AS SPECIFIED IN PUBLICATION 408, 

SECTION 401,3( j)3. 

2. USE HIGHER APPROPRIATE CRITERIA IF A CROSS STREET 
HAS A FUNCTIONAL CLASSIFICATION OF COLLECTORS AND 
LOCAL ROADS OR HIGHER. 

3. USE 85TH PERCENTILE SPEED, IF AVAILABLE. OTHERWISE, 
USE THE POSTED SPEED. 

4. PLACE EDGE FLUSH WITH EXISTING PAVE"ENT ANO SEAL AS 
SPECIFIED IN PUBLICATION 408, SECTION 401. 31 jl 3. 

5. USE OF A TRIANGULAR PAVING NOTCH, AS SHOWN, [S 
PREFERRED. HOWEVER, THE NOTCH MAY BE RECTANGULAR 
OR IRREGULAR AS LONG AS THE MINIMU" DIMENSIONAL 
REQUIREMENTS ARE MET . 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

OVERLAY TRANSITIONS 

AND 

PAVING NOTCHES 
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TAMPED SOIL 
OR SUBBASE ·-

' 0 
~ 

V 
N 

15" 

N0,57 COARSE 
AGGREGATE 
C TAMPED> 

TYPE I BACKFILL 
ROCK AND SHALE 

TAMPED SOIL 

gl 
V 
N 

NO, 8 COARS 
AGGREGATE 

[,s .. 
( TAMPED) TYPE 11 BACKFILL 

SOIL 

CLASS 1* 
GEOTEXTILE MATERIAL, 
WHEN INDICATED. 

FINE AGGREGATE 
FILTER BLANKET 
! TAMPED> 

2" 

VARIABLE EXTRA 
DEPTH PIPE 
UNDERORAlN 

PIPE UNDERDRAIN 

4" LAYERS OF SATISFACTORY 
EMBANKMENT MATERIAL, 
THOROUGHLY TAMPED 

2" 

EXCAVATION OVER 36 INCHES IN DEPTH AND FOR A 
24 INCHES IS PAYABLE AS CLASS 4 EXCAVATION, 
OUTLETS FOR ALL PIPE UNDERORAIN ANO PAVEMENT 

MAXIMUM WIDTH OF 
USE SUBSURFACE DRAIN 
BASE DRAINS. 

SUBSURFACE DRAIN OUTLETS 
I SEE OETA IL Al 

.. , ... 

.. , 
V 
NI 

- -- ,;•JO-IL OR SUBBASE 

~ ?J~~=,~ 

I 
I 

12: I BATTER, 
BOTH SIDES 

NO. 57 COARSE AGGREGATE 
WITH TYPE I BACKFILL, 
FINE AGGREGATE WITH 
TYPE 11 BACKFILL 

I I 
1-$-1 

-'---I- - - J 

I ,s.. I 
EXTRA DEPTH 

CRIMP AROUND OUTLET END OF 
PIPE AND SECURE TO PlPE WITH 
GALVANIZED STEEL WIRE OR OTHER 
ACCEPTABLE FASTENl7 

r::a -
3/"4" x f4" WIRE MESH SCREENING, 
17 GAGE MINIMUM, GALVANIZED 
AFTER WEAVING. 

DETAIL A 
WIRE lilESH SHIELD 

BASE COURSE 
OR PAVEMENT SHOULDER OR 

CURB GUTTER 

BASE COURSE 
OR PAVEMENT 

NO, 8 COARSE AGGREGATE 
C TAMPEOl CURB 

OPEN 
GRADED 
SUBBASE 

D 

fr;f };q71Wffl ?to~~A~ED LAYER r I / 1 
SUBBASE 

PAVEMENT() 
BASE DRAIN 

SUBBASE 
CLASS 1-----------­
GEOTEXTILE MATERIAL I . I CLASS \-- -

GEOTEXTILE MATERIAL I ! 
PIPE OUTSIDE DIAUETE~ 
PLUS 4 INCHES MIN, 

2" PIPE OUTSlDE O[AMETE~ 
PLUS 2 INCHES MIN. 

SHOULDER OR 
CURB GUTTER 

------j 

2" 

SUBGRAOE 

PAVEMENT() 
BASE ORA JN 

2' -0" EXTENSION 
OF SUBBASE WITH 
RIC ID _PAVEMENT 

23/, " 
I' 

PIPE OUTSIDE DIAMETER 
PLUS 2 INCHES MIN. ___ _J 

CLASS 1 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 610 FOR PIPE UNOERORAIN AND PAVEMENT BASE 
DRAIN, AND SECTION 615 FOR SUBSURFACE DRAIN OUTLETS. 

2, PROVIDE BITUMINOUS PAPER WHEN GEOTEXTILE MATERIAL IS NOT INDICATED, 

LEGEND 

4. DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE DIAMETER OF SPECIFIED PIPE 
PLUS 2 INCHES. 

() WHEN STORM SEWER IS REQUIRED ANO IT INTERFERES WITH PLACEMENT OF PAVEMENT 
BASE DRAIN, ELIM(NATE THE PAVEMENT BASE DRAIN ANO USE COMBINATION STORM 
SEWER ANO UNOERORAIN, 

* WHEN GEOTEXTILE MATERIAL IS USED FOR TYPE II BACKFILL, REPLACE FINE AGGREGATE 
FILTER BLANKET WITH EQUIVALENT DEPTH OF NO. 8 COARSE AGGREGATE. WHERE 
ACCESS BY TRENCH EQUIPMENT IS FEASIBLE, PROVIDE TRENCH WlOTH EQUAL TO PIPE 
OUTSIDE DIAMETER PLUS 2 INCHES, BUT NOT LESS THAN 6 INCHES, WHEN GEOTEXTILE 
MATERIAL IS INDICATED. 

T TYPE I OR TYPE [( BACKFILL 

o~ SUBBASE DEPTH 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

DRAIN() 

GEOTEXTILE MATERIAL SUBSURFACE DRAINS 
TYPICAL PLACEMENT 

<OPEN GRADED SUBBASEJ 
TYPICAL PLACEMENT 
!STANDARD SUBBASEJ 

PLACEMENT AT CURB SECTION 

PAVEMENT BASE DRAIN Rt}JJ.E?f/1tlt4 ,1995 

DIRECTOR, SURE.lU OF OESJ(a,l 

SHT._!_OF __..i. 
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--~ 
EDGE OF PAVEMENT 

BITUMINOUS CONCRETE BASE 
COURSE, WHEN REQUIRED. 

SHOULDER 

[~
<fYP.> 

C ~~ 
·' SUBBASE 

·' 
a:1 · o g: [SU8GRADE 
;_.'.:-_,.__..j 

PREFABRICATED 
PAVEUENT BASE 
DRAIN SYSTEM 

4" TO ,o .. b--1 1XCAVATEO MATERIAL 
RECOMPACTED IN 
MAX !MUM OF 6" 
COMPACTED L [FT$. 

PREFABRICATED 
PAVEMENT BASE DRAIN 

INSTALLATION METHOD A 
I REHAB IL IT AT I ON> 

CURB 

c-__:-~ 

SEE NOTE 3 THIS SHEET. 

6"MIN.-

VARIES WITH INLET 
BOX PLACEMENT 

BASE COURSE 
OR PAVEMENT 

SUBBASE 

CLASS 1 

PREFABRICATED 
PAVEMENT BASE 

EDGE OF PAVEMENT 

BITUMINOUS CONCRETE BASE 
COURSE, WHEN REQUIRED. 

SHOULDER 

,LSU~GRAOE 

DRAIN SYSTEM I s I 'i INE AGGREGATE, TYPE A 
(EXCEPT LIMESTONE SANO) 
COMPACTED IN MAXIMUM 
OF g• COMPACTED LIFTS. 

4" MAX.!:::rl 

PREFABRICATED 
PAVEMENT BASE DRAIN 

INSTALLATION METHOD B 
I REHAB IL ITATIONl 

SEE NOTES 3 ANO 4 THIS SHEET. 

BASE COURSE 
OR PAVBIENT 

SHOULDER 

t \ I \ ,------suBCRADE 
1 / -I 

"r f \ L 
CLASS 1----~ 
GEOTEXTILE MATERIAL 

NO. 8----~ 
COARSE AGGREGATE 
C TAl.4PED> 

2"' 

PAVEMENT() 
BASE DRAIN 

OUTSIDE DIAMETER 
2 INCHES MIN. 

PAVEMENT BASE DRAIN 
I REHAB IL IT AT I ON> 

NO. 57 COARSE 
AGGREGATE GEDTEXTILE MATERIAL 1/, 

IMPERVIOUS 
MATERIAL 

COMBINATION 

LOWEST ROWS OF 
PERFORATIONS 

4" TAMPED 

STORM SEWER AND UNDERDRAIN 

*vARIABLE 

24" SUBGRADE 
DRAIN 

115" MIN- I 

BITUMINOUS PAPER, SEE 
NOTE 2, TH IS SHEET. 

NO. 57 COARSE AGGREGATE 
< TAMPED) 

.,,----CLASS I---........_ 
GEOTEXTILE MATERIAL, 
WHEN INDICATED, 

J ,s. "'"· I 

* VARIABLE 

24" SUBGRADE 
DRAIN 

!OTE: PLACE NO. 57 COARSE AGGREGATE, TAMPED IN 6" LAYERS, STARTING, AT THE 
.bwesT ROWS OF PERFORATIONS OR THE START OF THE OPEN JO(NT. PLACE CROUPS 

OF PERFORATIONS OR THE OPEN JOINT c l/3 PIPE CIRCUMFERENCEJ SYMMETICALLY 
ABOUT THE VERTICAL CENTER L !NE. TREATMENT UNDER SUBBASE 

SUBGRADE 
TREATMENT UNDER EMBANKMENT 

DRAIN 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 610 FOR PAVEMENT BASE ORA!N, SECTION 612 
FOR SUBGRAOE DRAINS AND SECTION 604 FOR COMBINATION STORM 
SEWER AND UNDERDRAIN. 

2. PROVIDE BITUMINOUS PAPER WHEN GEOTEXTILE MATERIAL IS NOT INDICATED. 

3 • 

•• 

PREFABRICATED PAVEMENT BASE DRAIN IS NOT RECOMMENDED UNDER CURBED 
SECTIONS AND ADJACENT TO WIDENED PAVEMENT. 

USE METHOD "8" WHEN THE PERCENTAGE OF FINES IN THE SUSBASE CPASSING 
U.S. SIEVE No. 2001 EXCEEDS 15%, SEE THE CONSTRUCTION PLANS AND 
SPECIFICATIONS, 

LECEND 
4 DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE DIAUE.TER OF SPECIFIED PIPE 

PLUS 2 INCHES. 

·() WHEN STORM SEWER IS REQUIRED AND IT INTERFERES WITH PLACEMENT OF PAVEMENT 
BASE DRAIN, ELIMINATE THE PAVEMENT BASE DRAIN ANO USE COMBINATION STORM 
SEWER ANO UNOERORAIN. 

D= SUBBASE DEPTH. 
IF SLOUGHING OF THE SUBSASE MATERIAL FROM UNDER THE PAVEMENT IS OBSERVED DURING 
TRENCH EXCAVATION, COMPACT BACKFILL HYDRAULICALLY, AS DIRECTED BY THE ENGINEER, 

S MINIMUM WIDTH IS EQUAL TO THE THICKNESS OF THE PAVEMENT BASE DRAIN PLUS 1M. 

* VARY TO MAINTAIN THE NECESSARY SUBGRADE SLOPE. ADDITIONAL AGGREGATE Will BE 
CONSIDERED INCIDENTAL TO THE SUBGRADE DRAIN PAY ITEM, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 

RE@~~C:ii/
1995 

RE -'-/-~'-'-:....:= SHT.1.._0F _.i. 

DIRECTOR, BUREAU OF OES[Ctl RC- 3 0 
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• 

I ENDWALLI 

COMPACTED 2A MATERIAL 
SEE SHEET 4. 

L_ __ __J~~~~~~~~~, 
~:-:.::. 

2 u t.llN, 

NOTE: 00 NOT PLACE ~8 MATERIAL UNDER LAST SECTION. 
USE COMPACTED 2A MATERIAL. 

BACKFILL DETAIL AT ENDWALL 
(FOR CONCRETE PIPE) 

END SECTION 

COMPACTED 2A MATERIAL 
SEE SHEET 4, 

!o.6 oo 

I'\ ), ), ), ), "- ), ), [· ··:-::ll =t6" MIN, 

2 • t.l]N, 

NOTE: DO NOT PLACE •a t.lATERIAL UNDER ENO SECTION. 
USE COMPACTED 2A MATERIAL. ' 

BACKFILL DETAIL AT END SECTION 
I FOR CONCRETE PIPE) 

COMPACTED 2A t.lATERIAL 
SEE SHEET 4, 

!o.6 Do 

I'\ '\ ...__ ...__ ...__ ...__ ), >,[· ·:·:p=t6" MIN, 

2" MIN. 

NOTE: FOR PIPES WITH NO END SECTION, 00 NOT PLACE •a MATERIAL 
UNDER THE LAST SECTION OF PIPE. USE COMPACTED 2A MATERIAL, 

BACKFILL DETAIL AT LAST SECTION OF PIPE 
!FOR CONCRETE PIPE! 

~ GROUND LINE 

- V7.'.n7A::::::::::..,......,_ 

~ 
ROADWAY'-.__ 

MBANKMENT "'. 

FOR EXCAVATION DETAILS, 
SEE DITCHES AND CHANNELS 
At«! PARALLEL DITCH 
DETAILS. 

X= 12 • WAX, AROUND 
ENTIRE ENOIAlL 
FOOTING. 

EXCAVATION FOR ENDWALLS 

VARIABLE EXTRA 
DEPTH FOR PIPE 
UNOERDRAIN ANO 
PAVEMENT BASE 
DRAIN. 

"' i 
~ 
~ 
V 
N 

BOTTOM OF TAMPED SOIL 
!PIPE UNDERDRAJNJ 
OR BOTTOM OF SUBBASE 
(PAVEMENT BASE DRAIN) 

~! 
L6 1 ! 

VERTICAL FACE FOR 
EXTRA DEPTH BASE 
DRAIN!TYP.l, 
BOTH SIDES 

12t 1 BATTER FOR 
EXTRA DEPTH 
UNDERDRAIN ITYP.l 
BOTH SIDES. 

EXTRA DEPTH FOR PIPE 
UNDERDRAIN AND 

PAVEMENT BASE DRAIN 

r ,, 

l ,uuu, 

I 1/2 I 1 

NOTE1 
4' MAX, FROM BOTTOM 
OF TRENCH TO START 
OF 1½1 1 LAYBACK. 
THE PAY LIMIT WILL BE 
BASED ON THE LAYBACK 

NOTES 
1, PROVIDE MATERIALS & CONSTRUCTION MEETING 

THE REQUIREMENTS OF PUBLICATION 408, SECTION 
601 FOR PIPE CULVERTS, SECTION 602 CORRUGATED 
METAL PIPE-ARCH CULVERTS, ANO SECTION 603 
METAL PLATE CULVERTS. 

2. SHORING OR TRENCH BOX INSTALLATION FOR 
FLEXIBLE PIPE IS NOT NORMALLY USED, IF SHORING 
OR TRENCH BOX INSTALLATION IS PERMITTED IN 
SPECIAL CIRCUMSTANCES, REFER TO PUBLlCATION 408, 
SECT(ON 601. 

3, IN All EXCAVATION AREAS OSHA SAFETY REQUIRE­
MENTS WILL BE FOLLOWED, 

4, DO NOT COMPACT •a MATERIAL USED FOR BEDDING 
UNDER CONCRETE PIPpS. 

S. NO PAYMENT WILL BE ALLOWED FOR EXCAVATION 
IN excess OF SPECIFIED LIMITS AND FOR 
ADDITIONAL BACKFILL MATERIAL REQUIRED, 

I---- Do,..4'----< 
SLOPE UP TO A MAX,OF l½i 1 

6. PAYt.lENT FOR THE BACKFILL ENVELOPE, INCLUDING 
BEDDING, COARSE AGGREGATE ANO SUITABLE MATERIAL 
UP TO 1 FOOT ABOVE THE PIPE WlLL BE INCIDENTAL 
TO THE PIPE. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR PIPE IN CUT OR FILL WHERE 
SUBGRADE JS 4' OR MORE ABOVE 
THE BOTTOM OF THE TRENCH. 

! VA\VA\ 

Oo,..4·---~ 

ABOVE DRAWING SHOWS 'exCAVATION 
FOR PIPE IN CUT OR FILL WHERE 
SHORING OR A TRENCH BOX IS USED • 

PAY LIMITS FOR PIPE EXCAVATION 

f; __________ 3 
OI™ 

I .;~. I 

DETAIL A - PIPE INLET OR 
OUTLET PROTECTION 

7. FOR BOTTOM TRENCH WIDTHS ?8'-0n, ALL 
EXCAVATION IS CLASS I. 

8. FOR INLET OR OUTLET PROTECTION SEE DETAIL A. 

LEGEND 

~M CLASS 4 EXCAVATION 

~ CLASS 1 EXCAVATION 

j::).:":~- ::::/(! AGGREGATE FOR BEDDING I AASHTO •SJ 

~ COARSE AGGREGATE t2Al 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION - BEDDING - BACKFILL 

D 18"1 R-4 ROCK) FOR PIPES LESS THAN 36" INSIDE O!At.lETER OR SPAN 
24"<R-5 ROCK) FOR PIPES 36" ANO GREATER INSIDE DIAMETER OR SPAN RECOMMEND~ ~CT.)4 ,1995 

(l'JJ.e;.,,/. :r.1 
OCT. 24, 1995 SHT.l__OF _i_ 

DIRECTOR, BUREAU OF DESIGN RC-30 



.,IPE INSTALLATION PROCEDURES 
CONSTRUCTION DETAILS BELOW COVER THE FOLLOWING CONDITIONS1 

f Al PIPE LYING ON TOP OF THE NATURAL GROUND, 
ROCK OR COMPACTED !97¼ SPOl FILL. 

(81 THE EXISTING GROUND IS BETWEEN THE TOP 
ANO THE BOTTOM OF THE PROPOSED PIPE AND THE 
PIPE 1$ TO BE COVERED WITH EARTH FILL. 

ICJ THE TOP OF PIPE IS BELOW THE LEVEL OF THE 
NATURAL GROUND OR COMPACTED Fill I TO M[N[MUM 
97% SPOJ AND TO BE COVERED W[TH EARTH FILL 
TO HEIGHTS ABOVE THE NATURAL GROUND. 

STEP 1 1 REMOVE TOPSOIL TO A WIDTH EQUAL TO 5 DIAMETERS 
OF THE PIPE IN ALL FILL CONDITIONS. IF SPECIFIED 
ON THE CONTRACT DRAWING, UNDERCUT FOR THE DEPTH 
BELOW THE BEDDING AS SHOWN BY DESIGN CMIN. WIDTH 
SHOULD BE 5 DIAMETERS OF PIPE). THIS WILL BE 
PAID AS CLASS I EXCAVATION. 

STEP 2 i CONSTRUCT THE EMBANKMENT TO FOUR (41 FEET ABOVE 
THE TOP OF PIPE OR TO THE SUBGRADE ELEVATION 
WHICHEVER IS LESS. FOR PIPES 72" OR GREATER 
SEE NOTE 2. 

STEP 3; EXCAVATE THE TRENCH TO THE WIDTH OF 
THE OUTSIDE DIAMETER OF THE PIPE PLUS 
4 FEET ANO CREATE AN APPROPRIATE BEDDING 
6 INCHES DEEP. 

~·1 IL .,_,., J .-, - ---'"-SLOPE { OR TOP OF 
COMPACTED F ILLJ 

.,,= Ii_ 
Do + 4' 

MIN. 6" MIN. 

STEP 4 1 FOR CONCRETE PIPE, IF THIS EXCAVATION IS THROUGH 
ROCK, OR HARO SHALE, OR IN AREAS OF UNDERCUT, PROVIDE 
6"+½ INCH PER FOOT OF I Do+4' > BELOW THE INTENDED BOTTOM 
ELEVATION OF THE PlPE. f 12" MAX.I 

NOTEi IF UNSUlTABLE MATERIAL IS FOUND, UNDERCUT AS DIRECTED 
ANO BACKFILL WITH SUITABLE MATERIAL TO BOTTOM OF 
BEDDING ELEVATlON. !UNLESS OTHERWISE SPECIF(ED.l 

STEP 5 1 LAY PIPE ON APPROPRIATE BEDDING, SEE STEP 60 FOR METAL 
PIPE ARCH ANO METAL PLATE PIPE ARCH. 

' 

FOR SPECIAL DESIGNS, LOCATE 
"TOP" MARKING AT TOP OF PIPE. 

BEDDING 
AASHTO •a (UNCOMPACTEOl-CONCRETE PIPE 

2A (UNCOMPACTEO>-METAL PIPE 

STEP 6A I CONCRETE PIPE 

SUBGRAOE 
ELEVATION 

PLACE 2A COARSE AGGREGATE MATERIAL I lN 4~ LIFTS) 
ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT OF 
0,6 Do.COMPACT TO 95¼ SPD. TEST THE SIDE 
BACKF.ILL MATERIAL ANO CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

PLACE UNCOMPACTEO MATERIAL 
OVER PIPE <DO NOT COMPACT). BACKFILL 
SIDES AND COMPACT. CONTINUE EMBANKMENT. 

' 

DEEP FILLS OVER 4' 
CONCRETE PIPE 

PLACE SUITABLE MATERIAL IN 
A SYMMETRICAL MANNER IN 4" 
LIFTS, AND COMPACT TO 97% SPO. 

WIN. 97½ 
COMPACTION 

SPO 

MIN.95¼ 
COMPACTION 

SPD 

MIN. 

' 
•SUITABLE 

MATERIAL 
MIN. 97½ 

COMPACT ION 
SPO 

I ,..,vAv,, 

Do+4'-----< 

MIN. 95% 
COMPACTION 

SPO 

6 M 1.41N. 

SHALLOW FILLS 4' AND LESS 
CONCRETE PIPE 

STEP 68 1 METAL PIPE AND 
METAL PLATE PIPE 

PLACE 2A COARSE AGGREGATE MATERIAL. C IN 4M LIFTS) 
ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 1' ABOVE TOP OF PIPE. COMPACT TO 95½ SPD. 
TEST THE BACKFILL MATERIAL AND CONTINUE 
El.4BANKMENT IN ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL DUMPED 2A 

' 
1'-0" '\ '-/ -
"'"· I h , , ----=---

, MIN. 97½ 
COMPACT ION 

SPO 

2A (UNCOMPACTEOl-THERMOPLASTIC P[PE 2· 
MIN. 95¼ 

COMPACTION 
SPD 

' 6 

6" MIN. 
BEDDING 

:FOR CONCRETE PIPE, SEE STEP 6A 
:FOR METAL PIPE ANO METAL PLATE 

PIPE, SEE STEP 68 
1FOR THERMOPLASTIC PIPE, SEE STEP 6C 
:FOR METAL P[PE ARCH ANO METAL 

PLATE PIPE ARCH, SEE STEP 60. 
MET AL P I PE· AND 

METAL PLATE PIPE 

6" t.lJN. 

STEP 6C• THERMOPLASTIC PIPE 
".,. ... ,.,. ,.,.. . .,.,. ... LAI..C: £.A 1..VAl'\~E AGGREGATE MATERIAL I IN 4" LIFTS) 

ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT OF 
I' ABOVE TOP OF PIPE. COMPACT TO 95½ SPD. TEST 
THE BACKFILL MATERIAL ANO CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL DUMPED 2A 

' 
, 

l'-0" '\ '( _ 
MIN. I I, ' ' -----

D' 
~ ~ 

2· 

THERMOPLASTIC PIPE 

MIN. 97½ 
COMPACTION 

SPD 

MIN.95¼ 
COMPACTION 

SPO 

6" MIN. 

STEP 60 I METAL PIPE ARCH AND 
METAL PLATE PIPE ARCH 

I I) PLACE 2A COARSE AGGREGATE MATERIAL ( O. 15 x RISEI 
ON TOP OF THE BEDDING ANO FORM THE CRADLE. 

I 21 LAY THE PI PE ON THE PREPARED CRADLE. 

131 PLACE 2A COARSE AGGREGATE MATERIAL I IN 4" L[FTSl 
ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT OF 
1' ABOVE TOP OF PIPE. COMPACT TO 95½ SPO, TEST 
THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL DUMPED 2.4. 

' ,1 
, I w.wJ.W/\ I \. fAVIIW [ MIN. 97% 

/ COMPACTION 

2' 

SPAN .!!.lli:. 

"'I~ :o1~ 
X ~ 

SPAN + 4' 

~,~ 

0 METAL PIPE ARCH AND 
METAL PLATE PIPE ARCH 

SPO 

MIN,95% 
COMPACTION 
SPO 

NOTES 
I. THE INSTALLATION OF PIPES 72" OR GREATER IN DIAMETER 

OR SPAN IS PERMITTED WITHOUT PLACING EMBANKMENT FIRST. 
THE BACKFILL ENVELOPE SHALL BE AS SHOWN ON THIS 
DRAWING EXCEPT THAT 2A MATERIAL BE PROVIDED ON EACH 
SIDE OF THE PIPE EQUAL TO ONE DIAMETER OR SPAN. FOR 
CONCRETE PJPE1 THE WIDTH OF UNCOMPACTED AGGREGATE FOR 
BEDDING IAASHTO•S) SHALL REMAIN AT Do+ 4'. •see NOTE 
3 FOR PAYMENT FOR THE 2A MATERIAL." 

2. A HIGHER STRENGTH PIPE THAN SPECIFIED MAY BE SUPPLIED 
AT NO ADDITIONAL COST TO THE DEPARTMENT. 

3. PAYMENT FOR THE BACKFILL ENVELOPE INCLUDING BEDDING, 
COARSE AGGREGATE AND SUITABLE MATERIAL UP TO 
1 FOOT ABOVE THE PIPE W n.L BE I NC !DENTAL TO 
TH~ PIPE. 

4. TO PRECLUDE POINT LOADING ON RELATIVELY RIGID CONCRETE 
PIPE, DO NOT COMPACT AASHTO •a BEDDING MATERIAL. 

5. FOR TRENCH BOX/SHORING INSTALLATION REQUIREMENTS 
REFER TO PUBLICATION 408, SECTION 601. 

6. PLACEMENT OF BACKFILL MATERIAL IN 8 INCH LAYERS 
ILIFTSI SHALL BE PERMITTED WHEN USING VIBRATORY 
COMPACTION EQUIPMENT. 

LEGEND 

1:\:-r.-:.:.: ·:·; :,_·.-:-:/(! AGGREGATE FOR BEDDING ! AASHTO •SJ , UNCOMPACTED 

~ COARSE AGGREGATE C 2Al 

Do OUTSIDE DIAMETER OF PIPE, FEET 

SPO STANDARD PROCTOR DENSITY 

1.0.; INSIDE DIAMETER 

• SUITABLE MATERIAL CONTAINING NO DEBRIS, ORGANIC MATTER, 
MATERIAL FROZEN MATERIAL OR LARGE STONES WITH A DIAMETER 

GREATER THAN ONE-HALF THE THICKNESS OF THE 
COMPACTED LAYERS BEING PLACED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION - BEDDING - BACKFILL 

RECOMM~O OCT. 24 , 1995 

./?&:~m. 
RE~MENDEO OCT..24, 1995 SHT..i...OF _! 

NEER / RC-30 



PIPE 
DIAMETER 

18" AND 21" 
24" AND 27" 
30~ ANO 33" 

EMBANKMENT 

L, 

5' 
7' 
9' 

6" _12 ", 6" 

,,.--n_, 
~~~--.- 2-"4 

:r -PLAN VIEW 

'• I I I ! I I ,2" 
cBr~6~" ~N~,--1 a~ 17 
~ 

SIDE ELEVATION VIEW FRONT ELEVATION VIEW 

TYPED ENDWALL 

A o-E .. " _§_" 

BARS 

LOCAL CONDITIONS WILL 
GOVERN DIMENSION AD-E 

lo-E = 2,5D-E + 12" 7 
j I I~~ 

NI 
L_ 

--r-
8" 

6" 

lt I 
PLAN VIEW 

5" 7 

PIPE 
OIAl,ETER 

Do-• 
! IN.l 

JG 

" 48 
54 

60 

72 

TABLE A 
2 1 I EMBANKMENT SLOPES 

SKEI 4 : ~o• TO 60- SKEW 4 , 55• SKEW -'- = 50" SKEW 4 = 45° 
8 .= 30• 8 : 35• 8 : 40° 8 = 45• 

LD·• 
I FT.) 

5, 8 

G. 3 I 

6, 9 

7.5 

8, I 

9, 2 

' 
., 

LD-• I ' I ., 
LD-• i • f W1 LD-• 

IFT.J I FT.l I FT. I 1 (FT.) I ! FI.> lFi.l: (FT.l f FT, l ! FT.l 

0 4,6 6, 0 , 33 I 4,, 6. 2 . 5 5,2 6, 5 

0 5, 8 6.6 • 33 I 6. I 
-- ,- ----

6, 9 '5 6, 5 7, 3 

0 6,9 7. 2 .33 I 1. 3 7. 5 ; '5 1 7, 8 8, 0 

0 8, 0 7, 8 • 33 i 8. 5 8,2 '5 9, I 8, 7 

0 9, 2 8,4 • 33 i 9. 8 8, 8 '5 lo. 4 9, 4 

0 11.5 9. 6 .33 ii2.2 10. I '5 13. 0 10.8 

SD DD-• Do-• 
= cos e = s IN sr,Ew 4 

lo-• = SD + 2. 3' 

20-, -2' 
W1 = COS e ( FOR 2 : I SLOPEJ 

w. = co\ 8 I Do-• - o. 5 
1
/ l ! FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE OESIGNAT[ON.J 

' 
., 

IFT.) I FT. I 

, 67 5, 7 

, 67 7, I 

, 67 8,5 

, 67 9. 9 
, 67 It. 3 

.67 l 4. I 

SKEW 4 = 40" 

e = so· 
Lo., • I •, 

I FT. J lff.) I I FU 

7.0 , 75 6, 2 

7, 8 , 75 7,8 

8, S , 75 9,4 

9, 3 , 75 JO. 9 

10. I , 75 12.5 

11. 7 , 75 15. 6 

SKEW 4 , 30° SKEW 4 = 20" 

e = 60" e = 10• 

LD-• ' 
., 

lo-• ' 
., 

lFT.J I FT.) tFT.l (FT.I !FT.I IFT,J 

8. 3 I I. 33 I 8. 0 11. I I. 75 I I. 7 

9,3 I. 33 10.0 12.5 I. 75 14. 6 

!O. 3 _I. 33: 12. 0 14.0 I. 75 17.5 

I t. 3 I. 33 14. 0 15.5 I, 75 20, 5 

12. 3 I. 33 16. 0 16. 9 I, 75 23. 4 

14. 3 I. 33 20.0 19. 8 I. 75 29.2 

~"· 

2,, 12~ 

SKEW 4 : 10· 
e , so· X 

Lo-• ' I FT. J ! FT.I 

19. 6 5, 0 

22.5 5, 0 

25, 3 5, 0 

28.2 5, 0 

31, I 5, 0 

36,9 5, 0 

I •, ., Ao., 

I FT. I l fl.) I IN. I 

23. 0 4,6 12 

28.8 s. 8 I 12 

34.6 6. 9 
1 

12 

40. 3 8, 0 

46,0 9,2 

57. 6 11. 5 

:-3 .. 
_L 

6" 

f I 2 " 
----'-

12 

15 

15 

L ~-• ' 
l----------------fl___ I 

8 -~' ~--~ ':;,:; . rrc=- ~-
\~ /, ~ ~~ Y; ~,,.. 

I •· \ ,, ~-~f V, 

PLAN VIEW 

L~·• 

,< ___ _)_ \ 

1.°:>_;, 
/ 

.> 
./ 

,+-3-•4 BARS 
r1 ------=~,, 

--=rr 
--~ L____L______L_~_ 

SECTION A·A FRONT ELEVATION VIEW 

! 
20" 

a 
~ 

FRONT ELEVATION VIEW SIDE ELEVATION VIEW, 

TYPE D-E ENDWALL 

SIDE ROAD WALL TO BE 
PARALLEL TO SIDE ROAD 

~ 

w 
Le-s = 2. 5De-s + 12" r I I I ..J 

i• ~M "" 
L1_s 

-tt·!f¾· ~ -r 
•. J N1 t 
~~-

~ 

~IN. 

' 
~

M8ANKMENT 

~ 
FRONT ELEVATION VIEW SIDE ELEVATION VIEW 

TYPE E-S ENDWALL 

H 12" FOR 4"0 PIPE* 
15" FOR 6"0 PIPE 
16" FOR 8"0 PIPE 
18" FOR 10"0 PIPE 

, I '/ , 
•• / '"I,.. 1/ •. -;, .. /~ 

"'1 -7~ ,, ,, o/ '/ 'Al , / 
,, , I , ,,,- r- '"7" -

I •, I/,,, , , ,,,I 
* INCLUDES 4% "0 SEMICIRCULAR PIPE. / , I J/ /, /~ / 

' / , // / -,;t- ., , ,-
/ / 7 

l I ;:t?» ~r« /· ~ .~/ 
I ' I''/ /, 

,/ 
Jr, 

/ 
/ 

/ 
/ " 

// e.' ,!o_ 

I ,,, , / 

' '\ __ I,,, / -1'-~V 

/ 

- - 3-•3 / 
/ 

/ 

\: 

BARS I' 

0

J T~ CEMENT s~~~R covERED 

~OU
ITUMINOUS PAl~r:AINT 

~c 
I I r---1 

15" 

SUBSURFACE DRAIN OUTLET ENDWALL 

TYPE D-W ENDWALL 
ISEE TABLE A, FOR Ol~ENSIONS NOT INO!CATED,I 

NOTES 

I. PROV !DE MATERIALS AND WORK~ANSH IP IN ACCORDANCE WITH 
THE APPROPRIATE SPECIFICATIONS AS OUTLINED IN 
PUBLICATION 408, SECTION 605. 

2. USE CLASS A CONCRETE OR BETTER. 

3. CHAMFER EXPOSED EDGES ONE INCH. 

4. PROVIDE REINFORCEMENT (.12in 2/Ln.Fr.) IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709. SEE SHEET 2 OF 2, 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

RMENOED MAR. 25, 1994 

,,le,~ 
OIAEClOR, BUREAU OF DESIGN 

Sill. _!__ OF _l__ 

RC-31 



PIPE 
DIAMETER 

18" ANO 21" 
24" ANO 27" 
30" ANO 33" 

PROVIDE I LAYER or 
REINFORCEMENT BARS 
(.12in.2/Ln.Ft.J 
EACH WAY --------

Lo 

5' =O" 
7' - 0" 
9' -0" 

~t=,JjL 
~L~ 
.+-~, 

PLAN VIEW 

. L, 

I cl l_s' .. 

. I 'B I I 
11

4 BARS ct 12" C. TO C. === N' ~===~~~==~ 
! TYP.J EACH WAY Cl 
TOP & BOTTOI.I +J 

N 

;,1'~1 g~ 

SECT ION C-C FRONT ELEVATION VIEW 

TYPED ENDWALL 

\ 

11 4 BARS Q 10" C. TO C. 
! TYP. J EACH WAY .A & BOTTOM 

=I::: . 3:4 _, I 

,;;--- 3- 11 3 BARS, LENGTH AS REQ' 0. 
\ COVER WITH CEMENT SLURRY 

\:AINT OR BITUMINOUS PAINT. {1½"{114 
BARS (TYP • • I 

;? / 
r-

• z .--
N' 

' i ::i:i 
.L__L__ m 
~ 
1------!-a" 

• SEE SHEET I OF 2 

7 µ-3"MIN. EMBEOMENT I 
4' -6" 

SUBSURFACE DRAIN OUTLET ENDWALL 

,--PROVIDE I LAYER OF 
L : RE [NFORCEMENT BARS 

o-~, ------j <. 12 in.2/Ln.Ft.J 
/ I EACH WAY 

r,=pe;=,-, 

LOCAL CONDITIONS Will 
GOVERN DIMENSION A0.e 

Lo-E 2,5o-e+12" 

~ 
jf== 

A .. 
6" 

ol 
12" 

r+ 
I 

' 

I 

1J -~ 
~, 
N, 

PROVIDE I LAYER OF 
REINFORCEMENT BARS 
<. 12 in.2/Ln. Ft.) 
EACH WAY~ 

\, PLAN VIEW 
I I n.e 1 .. 

6" 

--

J 

I ~ 
I 

FRONT ELEVATION VIEW 
BASE SECTION FOR TYPE 0-W 

L ~-• 

D ·-------'-

FRONT ELEVATION VIEW 
HEAD & WINGWALL SEC. FOR TYPE D-W 6"·· 

I \\ 
T s.. . 

~~-'±:l 
~. Do~ N 

s7._~~"'"'"' 
I I-'----' 1---6 " MIN. 

6t[E" A,.,~ 
. I ___e,i y· 

N 71 - . 

T: 3 

SECT ION B·B 

\V ~ 30.\ \;/> 
PLAN VIEW 

Lo-• 

~I 

' ~ [1:1 ,Dj "-SEE NOTE s 
L __ - - , 

1
r j ]3 

AT ION VIEW FRONT ELEY 

TYPE D-W ENDWALL 
ISEE TABLE_ A, SHI. I Of 1, FOR DIMENSIONS NOT INDICATED.) 

~ 11 4 BARS Q 12" C. TO C. 
C TYP. l EACH WAY 
TOP & BOTTOM 

G._..j 
SECTION D·D SIDE ELEVATION VIEW 

TYPE D-E ENDWALL 

Le-s 17 
6" 12" 6" 

IITI_I SIDE ROAD WALL TO BE 
PARALLEL TO SIDE ROAD 

Le-s = 2. SDe-s + 12" 

PROVIDE I LAYER OF 
REINFORCEMENT BARS 
! • 12 in.2/Ln. Ft. l 
EACH WAY ~ 

I 

r 
I 

' 

I 
I 

lJ 
PLAN VIEW 

,., 

~ 
E 

•4 BARS O 12" C. TO C, 
( TYP.) EACH WAY 

a = G._..j 
SECTION E·E TOP & BOTTOM SIDE ELEVATION 

TYPE E-S ENDWALL 

~ 

w 
J 

~ 

'.6 

.Y_IEW 

NOTES 

I. PROVIDE MATERIALS ANO WORKMANSHIP !N ACCORDANCE WITH 
THE REQUIREMENTS OF PUBLICATION 408 SPECIFICATIONS, 
SECTION 605 ANO SECTION 714. 

2. THIS STANDARD DEPICTS THE SHAPE ANO OEMINSIONS REQUIRED 
FOR UNIFORMITY ANO COMPATAB[LITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR MANUFACTURING ANO HANDLING PRECAST 
UNITS. ONLY ITEMS SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15 WILL BE PERMITTED. ANY MANUFACTURER DESIRING 
TO BE LISTED IN BULLETIN 15 SHALL SUBMIT A 22" x 36" 
REPRODUCIBLE SHOP DRAWING TO THE MATERIALS ANO TESTING 
DIVISION, BUREAU OF CONSTRUCTION ANO MATERIALS FOR 
APPROVAL. THE SHOP DRAWINGS SHALL SHOW ALL DETAILS 
INCLUDING DIMENSIONS, TOLERANCES, REINFORCEMENT ANO ANY 
MANUFACTURING DRAFTS. 

3. CHAMFER EXPOSED EDGES ONE INCH. 

4. PROVIDE PIPE OPENING SIZE IN PRECAST UNITS AT LEAST 
TWO ( 21 INCHES BUT NOT MORE THAN FOUR I 4) INCHES LARGER 
THAN THE OUTSIOE DIAMETER OF THE PIPE. 

5. PROVIDE NON-SHRINK EPOXY GROUT THROUGHOUT THE CONTACT 
SURFACE WHEN CONNECTING WING ANO HEADWALL SECTION TO 
BASE SECTION. PROVIDE JOINT SEALANT MATERIAL ALONG 
INTERFACE BETWEEN WING AND HEADWALL SECTION AND BASE 
SECTION. 

6. PROVIDE A 1-INCH MORTAR BED PLACED ON TOP OF THE SUBBASE 
MATERIAL FOR LEVELING PURPOSES, WHEN REQUIRED. 

7. PROVIDE REINFORCEMENT MEETING THE REQUJREI.IENTS OF 
PUBLICATION 408, SECTION 709. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PRECAST ENDWALLS 

SHT. 1- OF .1_ 

RC-31 



PAVED SHOULDER 

NORMAL EDGE OF PAVEMENT 
WIDENED PAVEMENT 
OR CURB CUTTER. 

2" DEPRESSION 
SLOPE PIPE FITTING 

GROUND LINE 

BITUMINOUS 
CONCRETE CURB 

MAX. 

@ PAY LIMIT OF PROPOSED GROUND 

EXISTING GROUND LINE 

" 
l' · I: · · ~ 

1
PIPE EXTENSION 

I "0 HOLE, 
NO. 5 BARS, 
12" LONG. \ 416''1-6"1 :I 

@PAY LIMIT OF CONCRETE 
COLLAR I INCLUDES 12 INCHES 

12" 

CONCRETE COLLAR 

9"~ 
TYP.I j 

,,f:;?o} IT~~-

f---+ _ ~ _, __ y -~12" TYP. 

6" 

REMOVE PORTION OF ENOWALL 
FOOTER AS NECESSARY TO 
ALIGN PIPE. 

SHOULDER 

R.C.C. PIPE 

CONNECTOR 

LIMITS OF COARSE AGGREGATE 
FOR PIPE TRENCH BACKFILL. 

BEND SECTION_] 1· 
CORRUGATED 
METAL P !PE 12" MAX. 

¥/47,?" 

BEND SECTION 

OUTLET PIPE )HRU EMBANKMENT SLOPE 

PAY LIMIT OF R.C.C. PIPE PAY LIMIT OF CORRUGATED METAL PIPE 

CORRUGATED 
METAL PIPE 

ADJACENT TO STRUCTURE AND/OR PAVED SHOULDER OF PIPE FOR PIPE EXTENSIONJ 
SIDE VIEW END VIEW 

12" 

CONCRETE COLLAR FOR PIPE EXTENSION 
FOR PIPES UP TO ANO INCLUDING 33" 0, SEE NOTE I 

24" 12" CORRUGATED 
METAL PIPE 

Ll 1 · j 

36

" ·1 ! 
5,: 4 1 !~::. 

I" 7" 

;:_

8 GAGE GALVANIZED 
STEEL FITTING 

'/.._ '• ,,..-JOINT RIVETED ~_....,.. 
R. C. C. 
PIPE 111 

STANDARD CORRUGATED 
GALVANIZED STEEL 
CONNECTOR 

PAVED INVERT 
8" 

r 6" OPEN MOUTH 

' r-,,----
1, I 
I I ,, - -. \ I 

IV' _ ,.>.Ii I 

FRONT ELEVATION 

I 
I I 
I 

1
t _______ 11 

J ' / I 

l - :. -::. -:.. .... 

PLAN 

' ' 
' ' ' ' 

I" 

14 GAGE GALVANIZED~]/" ' 
STEEL FITTING V 

FLANGE; ½ " WELD 
AT 2" C. TO C. 

SIDE ELEVATION 

FREE SLIDING JOINT 
BETWEEEN SLOPE PIPE 

1, 1,, FITTING ANO PIPE. 
/< ,, 

CORRUGATED 
METAL PIPE 

NOMINAL DIMENSIONS FOR 
DIAMETER 2: I SLOPES 
OF PIPE A B C 

12" 28% " 13" 11" 
15" 29% " 16" 14" 
18" 3 17\, .. 19" 17" 

• RESTRICT SLOPE PIPES DRAINING ONLY SHOULDER 
AREAS IN EMBANKMENTS, OTHER THAN THOSE 
ADJACENT TO STRUCTURES, TO 12 INCHES 
MINIMUM DIAMETER. 

SLOPE PIPE FITTING 

PAY LIMIT OF R.C.C. PIPE 

R. C. C. 
PIPE 

-~·,:'I· 

MORTAR 

12" 

I. 

2. 

3. 

PAY LIMIT OF 
CORRUGATED METAL PIPE 

12" I MIN. >I 

MORTAR__.,/ 

JOINT CAULKED WITH JUTE 

SECTION 

PIPE CONNECTOR 
NOTES 

STANDARD 
CONNECTING 
BAND 

FOR OTHER TYPES OF ENOWALL S AND FOR PIPES LARGER THAN 33" 0, A SPEC I Al 
COLLAR DESIGN IS REQUIRED. 

REMOVE PORTIONS OF EXISTING ENDWALL IF REQUIRED TO MAINTAIN 4" GROUNO 
COVER. 

CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 616 FOR SLOPE PIPE FITTINGS ANO SECTION 618 FOR CONCRETE 
COLLAR FOR PIPE EXTENSION. 

GALVANIZED BULKHEAD PLATE 
SAME GAGE AS PIPE (MINIMUM> 

'!> 17 (CONTINUOUS 

CORRUGATED 
METAL PIPE 

STANDARD 
CONNECTING 
BAND 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SLOPE PIPE FITTINGS, 
PIPE CONNECTORS AND CONCRETE 

COLLAR FOR PIPE EXTENSION 

JOINT CAULKED WITH SECTION 
ALTERNATE PIPE CONNECTOR 

!ADJUST LENGTH TO OBTAIN EVEN 2 FOOT 
LENGTHS OF CONNECTING PIPE. 

m~~lN~)~ 
DIRECTOR. BUREAU OF DESIGN 

SHT._lQF_L 

RC-32 



·--

12" 

_J E ~ 
END y_1_e_w 

t 1 2o·~Gl_ 
DETAIL A 

REINFORCED EDGES,, 
SEE NOTE 4, \ 
TH IS SHEET. 

SEE DETAIL A 0 FOR 
ALTERNATE TREATMENT 

' ' 
' 
,, 

DIA"ETER 
OR------S-PAN 

~ 
)-
)-

~~ w 
' ' 

' ' 

L 

\GROOVE ON OUTLET ENO SECT JONS, 1 F 
\NGUE ON INLET END SECTION~ ___i 

A ------ -- l T/ 
I A I 

' _l 

A I 

DIAM, 
18" 

21" 
14" 
27" 
30" 
3 3" 
36" 
42" 
48'" 

_R E 

L_______ J 
I O 17-F 

PLAN 

__J
EMBANKMENT SLOPE, 
VARIABLE 

r-.____ C B 

• 
0
R~:~F~~=E~~~T-~=- - - -!--r• I SLOPE 

I\ - f-
7 A 

w ,-

TYPICAL PL AN 

SKIRT . . I I N1~1 

2"] 8" 

TOE PLATE 
SEE NOTE 3 

I 

HOLES AT 12" C. TO C. MAXIMUf.-1 

TYPICAL ELEVATION 

1c 

I 

CULVERT LENGTH I END SECT ION ~11 t2" 
TOE WALL 

SECTION A-A 8"-

SLOPE DETAIL 

CONCRETE END SECTIONS 

TABLE A-DIMENSIONS FOR END SECTION 
FOR CONCRETE PIPE 

A B C 0 E F 
9" 2' - 3" 3' - JO" 6' - I " 3' - 0" 21h .. 
9" 3' - 0" 3' - I " 6' - I " 3' - 6" 21/i" 
91/? " 3'- 11/?" 2' • 6" 6' - I½" 4' - O" 3" 

101/, ,, 4' - 0'' 2' - 11/, " 6'- 11/," 4' - 6" 31/t " 
12" 4' - 6" I'· H'~" 6' - I t't " 5' - O" 31/, " 
13½" 4' - IOl/1" 3' • I½" 8' - o .. s· - 6 .. 3 r • .. 
15" 5' - 3" 2' • 9" 8' • O'! 6' - 0" '" 21" 5' - 3" 2' - 9" 8' - O" 6' - 6" 4½" 
24" 6' - O" 2' - O" 8' · O" 1' - O" 5" 

R 
11/? " 
8" 
8" 
9" 
8" 
9" 

JO" 
11" 
12" 

JVi----SK JRT 
TOE PL A TE------i-

T YP I CAL END SECTION 

CORRUGATED METAL PIPE 
END SECTIONS 

TABLE B-DIMENSIONS, FOR END SECTIONS FOR 
CIRCULAR CORRUGATED METAL PIPE 

DIAM. GAGE 
A B H L • BODY SLOPE 

3"XI" ANO 5"X! 
( ± I "l ( t.lAX. J ( ± I "l { ± 11/? ") { ±2 ") CORRUGA Tl ONS 

18" 16 8" !O" 6" 3 I " 36" I PC. 21/, SPAN RISE 
21" 16 9" 12" 6" 36" 42" I PC. 21/2 - - - -. -
24" 16 10" ! 3" 6" 41" 48" I PC. 21/, --. . .. 
30" 14 12" 16" 8" 51" 60" I PC. 21/7 . . . -.. 
36" 14 14" 19" 9" 60" 72" 2 PC. 2½ --- - --
42" 12 16" 22" 11" 69" 84" 2 PC. 2½ --- ---
48" 12 18" 27" 12" 78" 90" 2 PC. 21;. 40" 3 I " 

54" 12 18" 30" 12" 84" 102" 2 PC. 2 46" 36" 
60" 12 18" 33" 12" 87" 114" 3 PC. ,r, 53" 4 t" 
66" 12 JS" 36" 12" 87" 120" 3 PC. 11h 60" 46" 
72" 12 18" 39" 12" 87" 126" 3 PC. I l/3 66" 51" 
78" 12 18" 42" 12" 87" 132" 3 PC. ! 1/4 73" 55" 
84" 12 18" 45" 12" 87" 138" 3 PC. I 1/6 81" 59" 

I 
H 

THREADED ROD 

'~ :::S,coNNECTOR LUG 

// ' ' ' 
TYPE-I CONNECTION 

I 18" TO 24"0 CIRCULAR PIPE> 

THREADED ROD • 

ROD HOLDER 

,, -, L \~-
TYPE-2 CONNECTION 

I JO" TO 36"0 CIRCULAR PIPE ANO 
57" X 38" ( 53" X 41 ") AND 
$MALLER PIPE-ARCHl. 

i- _· 

~ ~ 
{::: :-=--=- ;_ .1_-- __ , 
-:_:-=-----~I 

~:: ~-=-e 

L J, ~ 
V 

1TYPE-D CONNECTION 
I 18" TO 36"0 CIRCULAR PIPE ANO 
5 7" X 38" I 53" X 4 I "l ANO 
$MALLER PIPE-ARCH). 

IFQR CONNECTING ENO 
SECTIONS TD PIPE OR 
PIPE-ARCH HAVING 

r ~- ---- ~~ 7 
OTHER THAN ANNULAR 
CORRUGATIONS, ALTERNATE 
DESIGNS WILL BE 
ACCEPTABLE PROVIDED NO 
LEAKAGE RESULTS. ),-- - ~ M• 

j 

A 
V 

TYPE-3 CONNECTION 
I 42"0 AND LARGER CIRCULAR PIPE 
ANO 64" X 43" 160" X 46"1 AND 
LARGER PJPE-ARCHI, 

• USE 12" FOR CIRCULAR PIPE ANO 
TABLE C DIMENSIONS FOR PIPE-ARCH. 

ALTERNATE TYPE CONNECTIONS FOR 
CORRUGATED METAL PIPE END SECTIONS 

TABLE C-DIMENSIONS FOR END SECTIONS FOR 
CORRUGATED METAL PIPE-ARCH 

2 2/3"Xl/2" 
A B H L • CORRUGATIONS GAGE 

I ±J½ "I ( ±2 ") 
SPAN RISE 

( ± I "l I MAX. l ( ± I ") 

I 7" 13" 16 7 "( 4. 5 "] 9" 6" 19" 30" 
21" 15" 16 7 "( s. 25"] 10" 6" 23" 36" 
24" 18" 16 8 "( 6. 25"] 12 "( I I. 5"] 6" 28" 42" 
28" 20" 16 9 "( 7 "] 14" G" 32"(31.5"] 48" 
35" 24" 14 1o"c 8. 1s "l 16" 6" 39"(38.5"] 60" 
42" 29" 14 12" 18" 8" 46" 75" 
49" 33" 12 13" 21" 9" 53" 85" 
57" 38" 12 18" 26" 12" 63" 90" 
64" 43" 12 18" 30" 12" 70" 102" 
7 J " 47" 12 18" 33" 12" 7 7" 114" 
77" 52" 12 18" 36" 12" 77" 126" 
83" 57" 12 18" 39" 12" 77" 138" 

[J ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH. 

M BODY SLOPE 

12" I PC. 2½ 
12" I PC. 21/, 
12" I PC, 21/1 
12" I PC. 21/2 
12" I PC. 21/2 
12" l PC. 2½ 
12" 2 PC. 2 1h 
12" 2 PC. 2½ 
24" 2 PC. 21/( 
24" 3 PC. 21;( 
24" 3 PC. 2 
24" 3 PC. 2 

I. 

2. 

J. 

4. 

5. 

NOTES 

PROVIDE ENO SECTIONS, MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 616. PROVIDE GALVANIZED 
STEEL ENO SECTIONS WHEN SECTIONS ARE REQUIRED WITH 
ALUMJNIZED STEEL PIPE OR PRECOATED GALVANIZED 
STEEL PIPE. 

PROVIDE 12 GAGE SIDES ANO 10 GAGE ,:ENTER PANELS 
FOR 3 PIECE UNITS. PROVIDE CENTER PANEL WIDTH 
GREATER THAN 201/. OF PIPE PERIPHERY. PROVIDE 
2" LAP JOINT TIGHTLY FASTENED BY 1/, "0 
GALVANIZED OR ALUMINIZED RIVETS OR BOLTS FOR 
STEEL UNITS ANO ALUMINUM ALLOY RIVETS OR BOLTS 
FOR ALUMINUM UNITS, ON CENTERLINE, SPACED 6" 
C. TO C. FOR MULTIPLE PANEL UNITS. CONSTRUCT 
SKIRTS OF THE SAME GAGE ANO PIECES ·AS THE ENO 
SECT I ON. 

PROVIDE TOE PLATES OF THE $AME MATERIAL AS THE 
END SECTION. LOCATE PUNCHED HOLES IN PLATE TO 
MATCH HOLES [N SKIRT. PROVIDE ¾ "0 GALVANIZED 
OR ALUMINIZEO BOLTS ANO NUTS FOR STEEL UNITS 
AND ALUMINUM ALLOY BOLTS AND NUTS FOR ALUMINUM 
UNITS. PROVIDE TOE PLATE LENGTHS AS FOLLOWS: 

PIPE-ARCH CULVERT 42" X 29" I 40" X 31 "l OR 
SMALLER-W+ IO" 

PIPE-ARCH CULVERT 49'' X 33'' l 46'' X 36'') OR 
LARGER-W+l8" 

PIPE 30" DIAMETER OR SMALLER-W+IO" 
PIPE 36" DIAMETER OR LARGER-W+22" 

SUPPLE"ENT REINFORCED EDGES WITH GALVANIZED STEEL 
STIFFENER ANGLES WITH GALVANIZED OR ALUMINIZEO 
BOLTS ANO NUTS OR ALU"JNUM ALLOY STIFFENER ANGLES 
WITH ALUMINUM ALLOY NUTS AND BOLTS OF THE 
FOLLOWING SIZES, 

2" X 2" X ¼" FOR 60" TO 72" DIAMETER PIPE, 
FOR 77" X 52" I 73" X 53 "I 
PIPE-ARCH CULVERT ANO 
FOR 83" X 57" 181" X 5'3"l 
PIPE-ARCH CULVERT. 

2½" X 21/2" X 1/4" FOR 78" TO 84" 
OIA"ETER PIPE. 

PLACE ANGLE REINFORCEMENT UNDER THE CENTER PANEL 
SEAMS FOR 77" X 52" { 73" X 53"1 AND 83" X 57" 
(81" X 59"l PIPE-ARCH CULVERTS. 

ANCHOR ALUMINUM OR STEEL ENO SECTIONS, THAT ARE 
USED ON THE INLET ENO OF PI PE LARGER THAN S4" 
DIAMETER, AS IND(CATEO ON THE DRAWING. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

?toM,NDES~
994 I E QI! ~-~-- SHr.__!___oF_!_ .,,,, ,, ~},./ 

DIRECTOR, BUREAU OF DESIGN CH!E RC- 3 3 



,.---GRATE I STRUCTURAL STEEL SHOWNJ GRATE I CAST IRON SHOWNJ 

TYPE C FRAME 

TYPE C INLET 
CONCRETE TOP 
UNIT 

Aflfl,--- GRADE ADJUSTMENT 6" 
RING, SEE NOTE 5 

INLET BOX 
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·..0-:1-

TYPE C INLET 

GRATE I STRUCTURAL---.. 
STEEL SHOWN) 

TYPE M INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT 
RING, SEE NOTE 5 

INLET BOX 

TYPE M INLET 

.. 

I STRUCTURAL STEEL SHOWNJ 

TYPE C ALTERNATE INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT RING, 
SEE NOTE 5 

INLET BOX 

,..-: ·/ :L ,'1: -'." :L · .L -L ,..-: :L / · 
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.•• «; .- ... ; •. -_ .... ::.i · ...... _-,;i. 

:. -1 ·/ :._ 
·"vJ 

TYPE S INLET 
CONCRETE TOP 

GRADE ADJUSTMENT 
RING, SEE NOTE 5 

GRATE I STRUCTURAL STEEL SHOWNJ 

INLET BOX --t-- .,·., ·.,_:'::..-· v -.,_,...;v: !·,, :v>,(..-·."v>'::.,· 
- .• i .- • 1 ·-· .. • . -· .. ,: . :-: .. ,: 

-~- -:<~-.;_-:--: .... :.:-- .• 
-,. ·.,- :v_ "" .,· ".,. _.,· :,, " :v ·v -· . .. . . -· 

TYPE M FRAME 
I CAST I RON SHOWN) 

~GRADE ADJUSTMENT 
RING, SEE NOTE 5 

.-J----INLET BOX 

)-,j\}i:Ff-·: -· -
. . . . . ". ·r ... 

• _,,. ,· ·". _ .. - ·". "I'., 

.,,_. 

. _;..· '_'( :.,-1· '.<! '.,4'. "_;.:· ~ :;.:·. "· :;.i,,· 
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/ :,.-.,- ... : ·,,-,. -.. _ ,,·,- -,,.: .. -,,- .... . 
. _. : " .. · .. " .... " ._. 

••• .rl • ,rl ,rl 

\ ., . .., 
·..o-:1:. 

TYPES INLET 

I, 

2. 

3. 

•• 
5. 

6. 

7. 

NOTES 

CONSTRUCTION REQUIREMENTS 

A. CONSTRUCT IN ACCORDANCE WI TH, 
PENNDOT PUBLICATION 408 SPECIFICATIONS, 
SECTIONS 605, 606, 714; AND 
AS MODIFIED HEREIN. 

B. MINIMUM CONCRETE CLASS• 
CAST-IN-PLACE CLASS A 
PRECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE 
WITH SEC. 709. PROVIDE MINIMUM YIELD STRENGTH 
OF 60,000 P,S, I. 

D. CLEAR COVER FOR STEEU 
WALLS: .CAST-IN PLACE 

PRECAST 
2" 
!½" 

FOOTINGS: CAST-IN PLACE 21/z" ( TOP BARS) 
3" I BOTTOM BARSJ 
2" c SI DE COVERJ 

PRECAST 2" I TOP BARSJ 
I 1/, " I BOTTOM BARSJ 

SLABS• 
I 1/2 " t SIDE COVERl 

CAST-IN PLACE 2" I TOP & BOTTOM BARSJ 

THIS SHEET DEPICTS THE VARIOUS COMPONENTS REQUIRED FOR 
COMPLETE INLET ASSEMBLIES. FOR INDIVIDUAL COMPONENTS AND 
OTHER SPECIAL DETAILS, SEE THE FOLLOWING: 

• SHEET 2 OF 9 FOR CONCRETE TOP UNITS. 
• SHEET 3 OF 9 AND SHEET 4 OF 9 FOR GRATES AND 

GRADE ADJUSTMENT RINGS 
• SHEET 5 OF 9 FOR FRAMES. 
• SHEET 6 OF 9 FOR STANDARD INLET BOXES 
• SHEET 7 OF 9 FOR STANDARD INLET BOXES 
• SHEET 8 OF 9 FOR MODIFIED INLET BOXES 

PRECASTI. 
• SHEET 9 OF 9 FOR TYPE D-H INLET. 

I CAST- IN-PLACEJ 
I PRECAS T I 
1 CAST- IN-PLACE 

EACH TYPE OF INLET SHOWN IS SUITED FOR A PARTICULAR 
SITUATION AS FOLLOWS: 

• 
• 
• 

TYPE C INLET IS DESIGNATED FOR INSTALLATION WITH 
NON-MOUNTABLE CURBS. 

TYPE M INLET IS DESIGNATED FOR INSTALLATION IN 
MEDIAN AREAS AND MOUNTABLE CURBS . 

TYPES INLET IS DESIGNATED FOR INSTALLATION IN 
SHOULDER SWALE AREAS . 

THE SELECTION OF COMPONENTS TO ACHIEVE A SPECIFIED INLET 
ASSEMBLY IS THE CONTRACTOR'S RESPONSIBILITY . 

AND 

USE PRECAST CONCRETE OR STEEL GRADE ADJUSTMENT RINGS WHEN 
REQUIRED. I REHABILITATION PROJECTS) 

FOR WALL REINFORCEMENT, BOTH DIRECTIONS, USE 
0. 12 IN.2/FT. MIN. EACH WAY, EACH FACE. 

FOR FOOTING REINFORCEMENT, TOP ANO BOTTOM, USE •4 BARS AT 
12" CENTERS EACH WAY OR O. 20 I N,2/FT. W.W. F. < 6" MAX, SPAC I NGJ. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

INLET ASSEMBLIES 

R~I.O:rOEO 8R. 25, l 994 
fl) . 

DIRECTOR, BURE~U OF DESIGN 
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I 6 " I 
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L 

71/, " 

~iF.'.l 
LJ 

B 

I I 
- - - - - -

i A 

-

27" 

48 1/4 " 

391/ 

I 
_J 

5 71/4 " 

PLAN VIEW 

421/4 " . 71/z " 
' 

1-...5..:'...i -'-1 I--Cl 
' ' J_k. 

l 8 3/s " I 5 ·t--1 2½ ,J y," 1:1~ 

451/4" 

IL_ 

SECTION A-A 
BARS 

TOP & BOTTOM 
! TYP. l 

TYPE C 

IB 

---------------- ~~ 

39½" 

45 '/, " I I 
24" I IJ 

571/4" 
La 

PLAN VIEW 

42 1/4" 71/2 " 

1t4 BARS 
TOP & BOTTO" 
(TYP.>-r---.. 

-5," - - ... ~: ·, .. 
45 'b " w 

SECTION A-A 

DOWEL BAR HOLES, 
SEE NOTE 5 

6" 

SIDE VIEW FRONT ELEVATION VIEW 

' " 

7" I " 

GUTTER GRADE 
POINT 
3 I 1/2 " 

,---- t 
_ .'111 IO¾" 

I I I -- MIN 

A 

L 

41/,"" I - =Fl _j • 
I 1/4 " x 1/s " 

<. 4 " 

SECTION B-B 

DOWEL BAR HOLES, 
SEE NOTE 5 

6" 

SIDE VIEW FRONT ELEVATION VIEW 

R= I " 

4½" 

7" I" 3 I 1/, " 

GUTTER GRADE 
POINT 

r 
2" 

24" 

SECTION B-B 

6" 

TYPE C ALTERNATE 

rs 

~ 
27" 36" 

48 1/4" J 
L-a 

571/~ " I 

'"'·· \ / 

•SEE NOTE 6 

6" 

<· \. I l" ,.__ :._1. \ I" I½" 
~ 

' \ ,~,.',,_,:~_,,,I I j 
J,.·"(-:... I"_. J.. 

·_ ~~->if~t\~·~-L',~~'-"-i---- I 
~ :,,:: .. /: .. := .. :.,-: 

. ~- ·:,; ·.: ~- . 4·_ . •I 

6" 

• 11/~ :N_:W if, 7,-~1 ,_1_2 ·~~rl-2½" 
~------- - • Mi".:_'Wq+-- r_.~-1 
16"1/' 451/," 16"1 
!,!. SECTION A-A 

**4 BARS 
TOP & BOTTOM 
( TYP. l 

A 

L 

27" 

18 

f_4" 

11/~" X 11/4 11 
X 1/a" 

( MIN. l 

SECTION B-B 
TYPES 

~ 
36" 

481/~" ~J 

•4 BARS 
TOP & BOTTOM 
( TYP,) 

57¼" 
La 

PLAN VIEW 

45 1/4" 

SECTION A-A 

j 

6" 6" 
l½",i-

a[1~1.q1 £,ll 

TYPE M 

24.. I 
I ¼ " X l ¼ " X 1/s " 
( MIN. l 

SECTION B-B 

I, 

2. 

3. 

4. 

5. 

6 • 

NQ.I_E_S_ 

THIS SHEET DEPICTS THE SHAPE AND DIMENSIONS 
REQUIRED FOR UNIFORMITY AND CO"PATIBILITY, IT 
DOES NOT INCLUDE DETAILS REQUIRED FOR 
MANUFACTURING ANO HANDLING PRECAST TOP UNITS. 
ONLY TOP UNITS SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15 SHALL BE PERMITTED. 
FOR A BULLETIN 15 LISTING, SUB"IT A 22" x 36" 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION ANO MATERIALS, "ATERIALS AND TESTING 
DIVISION FOR REVIEW ANO APPROVAL. 

CAST- IN-PLACE TOP UNITS MAY BE MONOLITHIC WITH 
THE INLET BOX • 

PROVIDE ANGLES EMBEDDED IN THE CONCRETE 
AS A BEARING AREA FOR THE GRATE FOR ALL TOP 
UNITS WHICH SEAT THE GRATE DIRECTLY, WITHIN 
THE UN IT. 

PLACE A TYPE M INLET ADJACENT TO THE BACK EDGE 
OF THE CURB, FLUSH WITH THE PAVEMENT SURFACE, 
WHEN REQUIRED WITHIN A CONCRETE MOUNTABLE CURB 
SECT I ON . 

DOWEL TYPE C INLET TOP UNITS WITH 2-*"8 x I' -0" 
DOWEL BARS ANO PLACE ¼ " PREMOLDED EX PANS ION 
JOINT FILLER WHEN CONNECTING TO ADJACENT CURB 
SECTIONS. 

THE PLACEMENT OF THE TYPES INLET RELATIVE TO 
THE GUTTER INVERT IS DEPENDENT ON THE RATE OF 
BACK SLOPE. FOR BACK SLOPES GREATER THAN 2, I , 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE BACK, TOP, OUTSIDE CORNER OF 
THE INLET. FOR BACK SLOPES LESS THAN 2, I, LOCATE 
THE INLET WHERE THE BACK SLOPE LINE INTERSECTS 
THE EDGE OF THE INLET GRATE, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

CONCRETE TOP UNITS 

SHT • ..f..OF---1_ 
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SEE TYP IC 

Yr' 
' - 1.,,, 

( TYP. J)¼ "MIN, 
'I, "MIN. 

ITYP.l~¼"M(N. 
¼"'MIN. 

\ 

\ 

"-.,' 

- i---1½" ( TYP.l 

I 

/11/, "MIN, 
'-J'/.t "MIN.'( TYP. J 

¾ "1 

,....._ ]L " v I 1/_ " v I I/_ 

P!CAL 
DETAILS 

2'-21/," 

¾" 
SPACER ! T 
ETA IL 

22 BARS AT 2 " C, TO C, I TYP, l 
½ " x 21/2 " x 25" BAR 

STRUCTURAL 
STEEL GRATE 

11/z " 

-/ i-- r. ,, 
3' -111_" 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
r. "16 

21/, " 

7 
~ ~ITYP,l 

-
I 

'/4 " 

I 

\ E:'.I ,1/, "MIN,( 

SECTION A-A 

I 
l..... ~ TOA!,.ICVC:0<:;'.C orm<:: 

07 A 
_J 

I 

·/ I 

_ _ _ARS 
AT I ¥, " C, TO C, I TYP, l 
½" X 21/2" X 25" BAR 

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

1/4 "MIN;,- 1 TYP. l 

'/, "MIN.(! TYP. l 
1/4 "MIN. 

FOR SLOT FABRICATION 
SEE NOTE 5 

~I 
m 

2' -21/2" zl 
0 -
>-
u 
w 
Vl 

C,~' 

DETAIL D DETAIL E 
2 "C, TO ~," 

¾" X I½" X I½ "SPACER f TYP.) 

GRATE SPACER DETAIL 

1/, "MIN.(! TYP, l 
lj4 "MIN. 1/, "MIN.(! TYP, l 

1/4 "MIN. 

TYPICAL CORNER DETAILS 

45• 

I 1/4 " I, 662" 

11/, " 

~ 
I 1/4 " 

2' -2½" 

~ 
1 LI~" 11/,"j ~ 2 

3'-113/'4" 

11/, " SECTION C-C 

CAST IRON GRATE 

NOTES 
I, THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 

UNIFORMITY AND INTERCHANGEABILITY, IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING, ONLY 
GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15 
SHALL BE PERMITTED. FOR A BULLETIN 15 LISTING, SUBMIT A 
22" x 36" REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION ANO MATERIALS, MATERIALS ANO TESTING 
DIVISION FOR REVIEW ANO APPROVAL, 

2, 

J, 

4, 

WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICAT[ON 408, SECTION J 105.03(R). 

PROVIDE TRANSVERSE BARS, MEETING THE REQUIREMENTS 
OF PUB, 408. 

PROVIDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST IRON VANE 
GRATES FOR INSTALLATION ONLY WHERE BICYCLE TRAFFIC IS 
ANTICIPATED, SUCH AS CURBED ROADWAYS IN URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED A~D SIGNED AS BIKEWAYS 
OR HAVING BIKE LANES, ALTERNATE BICYCLE-SAFE GRATE 
DESIGNS SHALL REQUIRE A SHOP DRAWING SUBMISSION, AS 
SPECIF I ED IN NOTE I , AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UNITS, 

5, FABRICATE SLOTS BY BURNING, DRILLING, SHEARING OR 
PUNCHING, HAVE THE BOTTOM OF ALL BURNED OR DRILLED 
SLOTS CONFORM TO THE SHAPE OF THE ROD, 

6, PROVIDE STRUCTURAL STEEL GRATES WITH THE GRATE SPACERS 
LOCATED FLUSH ALONG THE TOP SURFACE OF THE GRATE, 

7, DO NOT USE CAST IRON GRATES WITHIN THE TRAVEL 
LANES, THESE GRATES ARE PERMITTED AT THE EDGE 
OF OUTSIDE SHOULDERS, SWALES, WIDE MEDIAN SWALES 
AND INFIELD AREAS THAT ARE OUTSIDE THE TRAVEL LANES 
OR CURB TO CURB ROADWAY$. 

r ... 
SEE DETAIL D 

SEE DETAIL E 

~," 

BEARING BAR C. TO C. 

BAR & ROD SPACING DETAIL 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
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SECTION A-A 
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SECTION B-B 
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NOTES 
I. PROVIDE MATERIALS AND CONSTRUCTION IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 408, SECTIONS 605, 606 ANO 714. 
ONLY GRATES ANO GRADE ADJUSTMENT SYSTEMS SUPPLIED BY A 
MANUFACTURER LISTED IN BULLETIN 15 SHALL BE PERMITTED. 
FOR A BULLETIN 15 LISTING, SUBMIT A 22"x 36" REPRODUCIBLE 
SHOP DRAWING TO THE MATERIALS ANO TESTING DIVISION, BUREAU 
OF CONSTRUCTION ANO MATERIALS FOR REVIEW ANO APPROVAL, 

2. INSTALL VANE GRATES WITH CURVE VANES FACING THE DIRECTION 
OF FLOW. 

3. GRADE ADJUSTMENT RINGS: 
A, EACH ADJUSTMENT RING TO BE CUSTOM FABRICATED FROM 

MEASUREMENTS PROVIDED WITH EACH ORDER. 
B. BAR STOCK ANO RETAINER CL!P TO BE MANUFACTURED FROM 

U.S. MADE CARBON STEEL MEETING OR EXCEEDING THE 
MINIMUM REQUIREMENTS OF A.S. T,M. A-36. 

C. FULL CIRCUMFERENTIAL WELDS ARE REQUIRED ON BOTH TOP 
ANO BOTTOM RINGS. THE INNER WELD TO BE A BEVEL GROOVE 
WELD (FLUSH FINISH> FOR PROPER SEATING OF GRATE ANO 
THE OUTER WELD TO BE FILLET WELD, 

0. PROVIDE AN ADJUSTMENT RING WHICH 15 FLUSH WITH COVER 
ANO DOES NOT ALLOW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RING WHICH CONFORMS TO THE 
SHAPE OF THE OR l G INAL FRMJE. 

4. PROVIDE 1/s" RADIUS< TYP[CAU FOR All F lLLETS ANO ROUNDS, 
UNLESS NOTED. 

5. STEEL GRADE ADJUSTMENT RINGS TO BE ATTACHED RIGIDLY TO THE 
FRAME ANO PRECAST CONCRETE GRADE ADJUSTMENT RINGS TO BE SET 
ON A MORT AR BED. 

6. DO NOT USE CAST IRON VANE GRATES WITHIN THE TRAVEL LANES. 
THESE GRATES ARE PERMITTED AT THE EDGE OF OUTSIDE SHOULDERS, 
SWALES WIDE MEDIAN SWALES ANO INFIELD AREAS THAT ARE OUTSIDE 
THE TRAVEL LANES OR CURB TO CURB ROADWAYS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS GRATES 
& 

GRADE ADJUSTMENT SYSTEMS 
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-SEE DETAIL T-3 

I 11/2 "( M!N. I 

~-----~--i 
2½" 

A --} 
~-1· 

s" "--,11/, "( M[N.) 

·, 1\~6 "( MJN. ;-!YP, 

:,r 
1/• "( l.lIN. l 

TYP."3/16 "I t.l!N. I L 
1/2 "I MIN. J 

I "I t,HN.l 
I"( MIN. l 

DETAIL T· I 
DETAIL T·2 

SEE DETAIL T-4 

SECT ION C-C 

~ 

DETAIL T-3 

!:!QIE.S 
I. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED 

FOR UNIFORMITY ANO INTERCHANGEABILITY. 
IT DOES NOT INCLUDE O~TAILS REQUIRED FOR 
FABRICATION OR MANUFACTURING. ONLY FRAMES 
SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15 SHALL BE PERMITTED. FOR A 
BULLETIN 15 LISTING, SUBMIT A 22" x 36" 
REPRODUCIBLE SHOP DRAWING TO THE MATERIALS ANO 
TESTING DIVISION, BUREAU OF CONSTRUCTION AND 
MATERIALS FOR REVIEW ANO APPROVAL. 

2. PROVIDE EITHER GRAY, I.IALLEABLE OR DUCTILE 
IRON CASTINGS OR STRUCTURAL STEEL FRAMES. 

3. WELO STRUCTURAL STEEL GRATES IN ACCORDANCE 
WITH THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 1105.03!Rl. 
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DETAIL T-4 
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TYPE I 

STANDARD BOX B 
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SEE NOTE 2 

I - -
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l-c 
I 57¼" 

2 ">'ti." 
,r, "•1/, .. 

-r ------- 'l 
I : J TYPE 3 I : 1 

E I I STANDARD BOX I I 
l EXPANDED IN 1 1 BOTH DIRECTIONS 1: 1 I SEE NOTE 2 

I I 11 I ~it:=-=r---~jj ·-

6" 

3 " ----t--1-
2 ¾ "---l-+-

\ I 71 ¼" 

TOP ANO BOTTOM 
OF COVER 

'i. WALL I 
I 

1/s ":.1/a " INSIDE FACE 
OF INLET 

,r ... ,y, .. 
I "+ 1/s " 

• O" 

DETAIL A PROVIDE 
ONE LAYER OF 
RE INF. BARS 

4"MIN.--, !0.12 in2/FT.J 
EACH WAY MIN. 

NONSHRINK 
MORTAR 

-H--2%" 
--1-l-2%" 

DETAIL B 

NOMINAL 

7 
21" 

l 
J 

451/4" 
LONG DIRECTION 

24" 
SHORT DIRECTION I [3" •I 

' 6" 

L 

11 4 BARS 
C TYP.} 

V:, ; [• ' 

-~·1·1· 
'L :';J"--, 

I _'4· • .• 

Ll.j 
EXPANDED 

WALL DETAIL 

TOP AND •5 BARSO, F COVER -10" BOTTOM ... 
/, MIN. 1 ~~-·-_ L;-,_. 

C .'.:.:I~-~-
·•·.;_ 

8" 

:1--.. 

SEE DETAIL A 

9' -0" 
MAX. 

HEIGHT :r, .. 
··11 I PROVIDE 

iJ 
ONE LAYER OF 
REINF. BARS 

1•· "'I~ ~·.....:..:..:.. ~11 ~~c~2 ,l~'~~~:' 
*"4 BARS 12"( TO C ( TYP.) / 
EACH WAY TOP & BOTTOM 
OR O. 20 Jn2/FT W, W. F. / 
( 6" MAX. SPA.) 

SEE EXPANDED 
WALL DETAIL 

6"MIN, 
7" 

SECTION E·E 
TYPE 3 ONLY 

SEE NOTE 10 

L DOWELS' 
SEE NOTE 6 

NOTES 
I. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 605. 

2. PROVIDE INLET BOXES WITH 211" x 45 1/4" STANDARD OPENING TO 
ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST· IN-PLACE OR PRECAST CONSTRUCT ION, PROV IOE 6" INLET 
WALLS UNLESS, OTHERWISE INDICATED. 

4. INLETS THAT EXCEED THE MAXIMUM HEIGHT SHOWN SHALL REQUIRE 
SPECIAL DETAILS ANO DESIGN FOR THE INLET WALLS ANO BASE. CONSTRUCT 
INLETS THAT EXCEED 5 FEET IN HEIGHT WITH STEPS SIMILAR TO MANHOLES. 
SEE RC-39. 

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE !!<LET BOTTOM SHAPED 
TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. 

6. PLACE a4 REINFORCEMENT BARS, MINIMUM !2 INCHES LONG, SPACED AT 12 
INCHES C. TO C. , AS DOWELS BETWEEN THE INLET BASE ANO WALLS WHEN 
THE CONCRETE WALLS ANO INLET BASE ARE NOT CONSTRUCTED 
MONOLITHICALLY. THE DOWELS MAY BE ELl"INATEO IF AN ALTERNATE 
JOINT IS CONSTRUCTED AS SHOWN IN DETAILS A & B. 

7. FOR CAST-IN-PLACE CONSTRUCTION, WHEN THE BASE IS CONSTRUCTED 
MONOLITHICALLY WITH THE VERTICAL WALLS, PROVIDE 3 !NCH M[NIMUM 
FROM THE BOTTOM OF THE PIPE TO THE BOTTOM OF THE INLET BOX 

8, FOR PIPE DIAMETERS LARGER THAN 48" R.C.C.P. OR 54" C,M.P. USE A 
MODIFIED INLET BOX, SEE SHEET 8 OF 9. 

9. FOR PIPE DIAMETERS LARGER THAN 48'' R.C.C,P. OR 54" C.M.P. IN THE 
LONG DIRECTION OR LARGER THAN 36" IN THE SHORT DIRECTION, A 
SPECIAL DETAIL ANO DESIGN IS REQUIRED. " 

10. FOR INLETS OTHER THAN AS SHOWN ON THE STANDARDS, PROVIDE 
REINFORCEMENT BASED ON HS25 LOADING AND IN ACCORDANCE 
WITH 408 SPECIFICATIONS. 

I I. CONSTRUCTION JOINTS AND KEYS MAY BE CONSTRUCTED UPWARDS OR 
DOWNWARDS. JOINTS ANO KEYS ARE TO BE THOROUGHLY CLEANED BEFORE 
PLACING NEXT CONCRETE SEGMENT . 

SEE EXPANDED 
WALL DETAIL 

14 "Ml N. 

LEGEND 

~ ADDITIONAL CONCRETE 
//,,; TO SHAPE THE BOTTOM 

14 "MIN. 

L_ \~_J 

SECTION A-A 
#4 BARS 12"C TO C < TYP. l 
EACH WAY TOP & BOTTOM 
OR 0. 20 in2/FT W.W. F. 
( 6" MAX. SPA.) ----~ 

6"MIN. 

7" 

SECTION B·B 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B ~ 

DOWELS, !==.= 
SEE NOTE 6 L7" 

1/,'/. /, //,· /: /,. 

6"MJN. 

SECTION C·C 
SEE NOTE 8 

9' ·0" 
MAX. 

HEIGHT 
9'·0" l' MAX ~ ~. 

"'Ci;~; //~/ ~~ 
1-=r: 1 ~I===-·.,....,,..,_.......,_- c=3- ·1 

\_DOWELS, J 
SEE NOTE 6 

**4 BARS 12 "C TO C I TYP. l 
EACH WAY TOP & BOTTOM 
OR O. 20 in2/FT W.W. F. 
16"MAX. SPA.l---

7" 

6 "MIN. 

SECTION D·D 
SEE NOTE 9 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B 

COMMONWEAL TH OF PENNSYLVANIA 
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BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

< CAST- IN-PLACEJ 
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71 ¼" ,. 
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STANDARD BOX 
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LONG DIRECTION 

SEE NOTE 3 

48 "0 MAX. 
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I 
50" EXPANDED IN THE STANDARD BOX 
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SEE NOTE 3 - - -
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I s 7 1/~ ,, 

PRECAST CONCRETE INLET BOXES 

38" 

4 "MIN, AOJUSHAENT 
TYPE I 

4 "MIN. 

lb 
. ,. 
i----1-- PROV I DE 

ONE LAYER OF 
REINF. BARS 
I 0. 12 in2/FT. J 
EACH WAY MIN. 

l=-[·~1- 7 
6"Ml~------i 7 ,, 

SECTION A-A 
•4 BARS 12"C TO C <TYP.J 
EACH WAY TOP & BOTTOM 
OR 0.20 in2/FT W.W.F. 
( 6" MAX. SPA. l 

1~ .. 
-1; f 
,: 
1 ·' 

f r=-=r~ --~~~:!! .. 
L7" · L.6"M[N. 

SECTION 8-8 
SEE NOTE 8 
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7 
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59½" 

0 

SUBBASE MATERIAL, 
12" MIN. SEE NOTE & 

DETAIL A 
PRECAST CONCRETE INLET BOX 

BASE PREPARATION 

6" 

COVER ADJUSTMENT SLAB 
TYPE J 

. I • I . 

.. l 
J 

4 "M I N .J / ------- :j 

... 

:4 BAR$ 12"C TO~CTYP.l ' 
EACH WAY TOP & BOTTOM 
OR 0.20 in2/FT w.w.F. 
( 6" MAX. SPA. l 

:1: .. 

t 

6" 

r 1- - PROV ID~ER OF l• 
, ONE LA BARS • •, 
• REI~~· in2/FT.) _ ------U .. 
··[·· ~~CH WAY MIN. IJ,: 

9'-0" .1; • 9' -0" MAX. .t, 

. i-, 

7" 

SECTION D-D 
TYPE 3 ONLY 
SEE NOTE 9 

59 1/4" 

COVER ADJUSTMENT SLAB 
TYPE 2 

J 
J 
t+--- PROV I DE 

6" 

ONE LAYER OF 
REINF. BARS 
!0.12 in2/FT,l 
EACH WA'/ MIN, 

~ MAX. HEIGHT ,

1

., 

'.: ~,J,;;0/] ~-!%?;;;;;,;;:,,.,, 0 LEGEND ,,. 

NOTES 
I. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 714, 

2. ONLY PRECAST INLET BOXES SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15 SHALL BE PERI.IJTTEO. FOR A BULLETIN 15 LISTING, 
SUBMIT A 22" >< 36" REPRODUCIBLE $HOP DRAWING TO THE BUREAU 
OF CONSTRUCTION ANO MATERIALS, MATERIALS ANO TESTING O[VISJON 
FOR REVIEW AND APPROVAL, USE CLASS AA CEMENT CONC. FOR PRECAST BOXES. 

3. PROVIOE STANDARD INLET BOXES ANO COVER ADJUSTMENT SLABS WITH A 24" x 45 1/ 4 " 
OPENING TO ACCOMMODATE STANDARD TOP COMPONENTS. 

4. INLETS THAT EXCEED THE MAX I MUM HE JGHT SHOWN SHALL REQUIRE SPEC I AL 
DETAILS ANO DESIGN FOR THE INLET WALLS ANO BASE. CONSTRUCT INLETS 
THAT EXCEED 5 FEET IN HEIGHT WITH STEPS SIMILAR TO MANHOLES. SEE RC-39. 

5. LOCATE PIPE OR PIPES, AS INDICATED, WlTH THE INLET BOTTOM SHAPED 
TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. 

6, PLACE SUBBASE MATER I AL MEET I NG THE REQUIRE MEN TS OF PUBL I CAT I ON 408, 
SECTION 350.2, IN <l INCH LAYERS, COMPACTED TO A DENSITY SATISFACTORY 
TO THE ENGINEER ANO INCIDENTAL TO THE INLET PAY ITEM. 

7. FOR PIPE DIAMETERS LARGER THAN 48" R.C.C.P. OR 54".C.M,P., USE A MODIFIED 
INLET BOX, SHEET 8 OF 9. 

8. FOR PIPE DIAMETERS LARGER Tf-iAN 48" R.C.C.P. OR 54" C.M,P, [N THE LONG 
DIRECTION OR LARGER THAN 30" IN THE SHORT DIRECTION, A SPECIAL DETAIL ANO 
DES I GN IS REQUIRED. 

9. INLET BOXES THAT ARE NOT MONOLITHIC SHALL HAVE CONSTRUCTION JOINTS AS 
REQUIRED. SEE SHEET 6 OF 9, 

10. FOR INLE7S OTHER THAN AS SHOWN ON THE STANDARDS, PROVIDE 
REINFORCEMENT BASED ON HS25 LOADING AND IN ACCORDANCE 
WITH 408 SPECIFICATIONS. 
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----1 .. 

----1,---

8" 
MIN. 
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SEE SHEEf 6 OF 9 
FOR JOINT DETAILS. 
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~E SHEET .CoF g 
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6,,_r- ---- _I _j 

TYPE 2 7 I 1/, " - - J 

7 I 1/4 " ,- J_ ::f: •5 BARS 

_l H 

B" L Ii:', I \·· "" / 1f I _jH l • I 50" 

SEE SHEET 6 OF 
9 

I )Ll-'' --1+-+ _ _ _ .1-' _J 
FOR JOINT DETAILS L - - -

SECTION H-H . TYPE 3 1 71¼" - ~ 

MIN. 

7 

COVER ADJUSTMENT SLABS 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
• HEIGHT j __ ·. 

- ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

INLETS 
STANDARD INLET BOXES 

<PRECASTl 
'*4 BARS 12 "C TO C t TYP. l 
EACH WAY TOP & BOTTOM 
OR 0.20 in2/FT W.W.F. 
C 6" MAX. $PA. l 

7" 

6 "MIN. 

SECTION C-C 
SEE NOTE 8 
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•SEE NOTE 5 
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_J 
1:15 BARS 
1t5 BARS 

12" 

1:13 BARS AT 12" 
C. TO C. 

~u5BARSAT 
12"C.TOC. 

B _j 

PLAN VIEW 

42 .. 

07 
r;J=,-· 

u 3 BA RS -+------1 ~ 

•5 BARs+---,/1-
c 

:r--
~ 
,11 lf~I Y/ J 

'*5 BARS AT 
12 "C. TO C. 

L ,1 
'! 
~II.!_• -, 
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'I J 

12" 

u5 BARS AT 
12" C.T.O C. 

u3 BARS AT 
12" C. TO C. 

~-­.._ __ . 

SECTION A-A 

INLET BOX 
MODIFIED TYPE 

CONSTRUCTION 
JOINT I OPTIONAL! 
SEE SHEET 6 OF 9 
FOR DETAILS 

a3 BAR$ 

*"6 BARS 
< U·SHAPED, 
FRONT & BACK) 

*"3 BARS AT 
12" C. TO C. 

u5 BARS AT 
12 "C. TO C. 

11:3 BARS AT 
12"C. TOC. 

I ,,, 

1:15 BARS AT 
6 ··c. TO C. 

SECTION B·B 

63 1/4 ,, 

9" 

11 "MIN,• 

if I' 
ir-i1-\\-II-T1· 

Q..I rt - [IT 

tF-r~~ ~ 
}-t---1·: 

' • I • I I 
D 

u 
12" 

BARS 

MAX. 
HEIGHT• 
30' -0" 

•5 

CONSTRUCTION 
JOINT< OPT IONALI 
SEE SHEET 6 OF 
9 FOR DETAILS 

BARS 

'*5 BARS 
1:15 BARS AT 
6" C. TO C. 1:15 BARS tU-SHAPEOJ 

•G BARS 

PLAN VIEW SECTION C-C 

INLET BOX 
MODIFIED TYPE II 

SECTION D-D 

D 

_J_ 

12" 

t.!AX. 
HE IGHh 
30" ·0" 

1:15 BARS! U-SHAPEOJ 

PROVIDE ADDITIONAL 
REINFORCEMENT 
AT OPENINGS ! TYP. l 

9" 

12" 

u-5 BARS 
( LI-SHAPED> 

12" 

t 

!:lilI£S 
I. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 

OF PUBLICATION 408, SECTION 605 ANO SECTION 714. 

2. INLETS THAT EXCEED THE MAXIMUM HEIGHT SHOWN 
SHALL REQUIRE SPECIAL DETAILS AND DESIGN FOR THE 
INLET WALLS ANO BASE. CONSTRUCT INLETS THAT 
EXCEED 5 FEET IN HEIGHT WITH STEPS SIMILAR TO 
MANHOLES. SEE RC-39. 

3. WHEN A SITUATION CAN NOT BE SATISFIED BY THE 
MODIFIED INLET BOXES SHOWN, SPECIAL DETAILS ANO 
DESIGN SHALL BE PROVIDED. 

4. FOR ORIENTATION OF THE TYPE C INLET WITH MODIFIED 
TYPE I INLET BOX, THE TYPICAL INSTALLATION DETAILS 
ARE SHOWN BELOW. ANY VARIATION SHALL BE SHOWN 
ON THE CONSTRUCTION DRAWINGS BY SPECIAL DETAILS. 

·610 
5. PROVIDE A MINIMUM HEIGHT OF 20 INCHES MEASURED 

FROM THE TOP SURFACE OF THE TOP UNIT TO THE INSIDE 
TOP OF THE PIPE WHEN THE TOP UNIT ANO EITHER 
A MODIFIED TYPE I OR A MODIFIED TYPE I I INLET 
BOX ARE CONSTRUCTED MONOLITHICALLY. 

6. ONLY PRECAST MODIFIED INLET BOXES SUPPLIED BY A 
MANUFACTURER LISTED IN BULLETIN 15 SHALL BE 
PERMITTED. FOR A BULLETIN 15 LISTING, SUBMIT 
A 22" x 36" REPRODUCIBLE SHOP DRAW (NG TO THE 
BUREAU OF CONSTRUCTION ANO MATERIALS, MATERIALS 
ANO TESTING DIVISION FOR REVIEW AND APPROVAL. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
MODIFIED INLET BOXES 

<CAST-IN-PLACE AND PRECASTI 
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45'/•" \ I 16" 
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12" CENTERS C TYP.l 

SECTION A-A 
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I I 
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,) FOR PIPE INFORMATION, I 

SEE NOTE 5 I 

\ 
I 

I 

I 
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PLAN VIEW 

UPSTREAI.I BAR CRATE,~ 
SEE DETAILS 

DOWNSTREAM STANDARD CRATE 
SEE DETAILS SHEET 3 OF 9 
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REQUIRED, SEE NOTE 5 

TYPE O-H INLET 

6. 

1/, 
A 

J 
. ~ ~ N N n 

,- '-I½" 

6" 

71lfiJl1i 

'/ 
~ 

C I 

L I 

I 

I 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

I 

I 

3. 875" 

3' -0" MIN. 
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·r=r 1 Ff EDGE OF PAVE•ENT_J ~ 1+==--il,. 
ACTUAL SHOULDER SLOPE 

5: I TAPER ( TYP, l 
OR AS REQUIRED 

SECT ION B·B 

10' -0" 
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10: l TAPER t TYP. J , 
OR AS REQUIREO 
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TYPE D-H INLET 

I 
NORMAL 
SHOULDER 
SLOPE 
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\__ EDGE OF PAVEI.IENT 

BJ 
PLAN VIEW 

I 
NORMAL 
SHOULDER 
SLOPE 

TYPICAL O-H INLET LOCATION 
SEE TYPICAL CORNER DETAILS 
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BAR GRATE 
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.MQill 
I. CONSTRUCT {N ACCORDANCE W 1TH THE REQUIREMENTS OF PUBLICATION 408, 

SECT ION GOS. 

2. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR LIN!FORM!TY ANO 
INTERCHANGEABILITY. IT DOES NOT INCLUDE DETAIL':- REQUIRED FOR 
FABR[CAT[ON OR MANUFACTURING, ONLY GRATES SUPPLIED BY A 
MANUFACTURER LISTED IN BULLETIN 15 SHALL BE PERMITTED. FOR A 
BULLETIN LISTING, SUBMIT A 22"x36" REPRODUCIBLE SHOP DRAWING TO 
THE BUREAU OF CONSTRUCTION AND MATERIALS, MATERIALS ANO TESTING 
O[V!SJON FOR REVIEW ANO APPROVAL. 

3, WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE REOUIREI.IENTS 
OF PUBLICATION 408, SECTION 1105.03\Rl. 

4, PROVIDE ANGLES EMBEDDED IN THE CONCRETE AS A SEARING AREA FOR THE 
GRATES FOR TYPE D-H INLETS WHICH SEAT THE GRATES DIRECTLY WITHIN 
THE UN IT. 

5. FOR PIPE LOCATION AND MAXIMUM ALLOWABLE SIZES, SEE SHEET 7 OF 9. 
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SWALE INSTALLATION 

DRAINAGE DIKE 
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MEDIAN INSTALLATION 

DRAINAGE DIKE 

,. 

NOTES 

I. DO NOT CONSTRUCT DRAINAGE DIKE TO A HEIGHT WHICH CAUSES 
FLOODING OF THE SUBBASE. 

2. CONSTRUCTION OF THE DRAINAGE DIKE $HALL BE CONSIDERED 
INCIDENTAL TO THE CLASS I EXCAVATION. 

p ~ 8' I 

~

INLET __cc:--- - - ~BANK•EN~ATER~L- ____ - - - - - - - --,-,-----__i..-1 _____ Ls 
SLOPE 

SECTION A-A 

HEIGHT - 6"-FOR SWALES, 12" FOR MEDIANS, 
UNLESS OTHERWISE DIRECTED 

--~ --

6• I 

ROUNDING REQUIRED 

-:~ ., 
'!._J'A•' 

FLOW LINE OR SWALE INVERT 

SECTION B-B 

6:, 

ROUNDING REQUIRED 

'-:;.. 

SECTION C-C 
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Fm 
6' -0" 

3' -0" OPENING rrrl 

G" 

. . . 

- • . . 

. 
-KEYED CONS 

JOINT 

I/ 
V 

"' 
~ 

7U 
a 

WIRE MESH SHJi 
SEE DETAIL A 

B I ~ . . z 
LOO~w 

- - Q. 
t I I Q 

~ ;. ;. 

CONSTRUCT I ON 
JOINT 

WIRE MESH SHIELD\ 
SEE DETAIL A 

PLAN VIEi PLAN VIEW 

< 11 THOUT COVER! I WITHOUT COVE RI 

5'-0" 4'-10" 

4'-0" 6"1 5" 4'-0" --
KEYED CONSTRUCTION -1- -I ,--KEYED CONSTRUCTION 

JO I NT' FOUR s roes ~-~---~--'---~~--~---- .---+--+-J JO I NT .. . ·1· ·•y) ..• " •.. 
, •••• "."d ·.~· ,;tj <J:l+----t:'~ .,,., .... "··· "--

B 

"4 BARS AT -SEE DETAIL B, ll11c4 BARS AT if SEE DETAIL C 
6" C. TO C., .. " TYPICAL JOINT DETAILS 6" C. TO C., TYPICAL JOINT DETAILS 

BOTH WAYS • "' BOTH WAYS • .. . . . 
SEEOETAILB .... OUTLET PIPE, _' _' • SEEDETAILSBORC UTLETPIPE, 

•• m "' -· !:°LS FOR ALTERNATE. JOINT. I·<> ~" ¢1 MIN. TO "I" l"'l f FOR ALTERNATE JOINT " ¢1 MIN. TO 
• 8" ¢1 MAX. , 8" 4' MAX. , 

AS INDICATED. •: AS INDICATED. 

,., -- ~u 

I" MINIMUMj 

VII A• • 

• / 11...::: • ..:...J--------CLASS A 
, • ,,· ~ -~ CONCRETE 

• "I• . . 
3' -0" OPENING 

6' -0" ~ 
SECTION A·A 

SQUARE SPRING BOX 
TYPE A 

DOWELS, SEE NOTE 4 

ml 

.no 
•II. l" MINIMUM7 

n • • a' • 
• d • • • tr '') I~. II,•,. . """ • C 

-ar---CLASS A 
CONCRETE 

' . . . 
I ' .. I s .. 1 ... 1 3' -0" OPENING 1 ... 1 5 .. 1, .. I 

5' ~ I 0" 

SECT ION B·B 

CIRCULAR SPRING BOX 
TYPE B 

DOWELS, SEE NOTE 4 

CRIMP AROUND OUTLET END OF 
PIPE ANO SECURE TO PIPE WITH 
GALVANIZED STEEL WIRE OR OTHER 
ACCEPTABLE FASTENING METHODS. 

Y~" x :Y~" WIRE MESH SCREENING, 

Ii GAGE MINIMUM, GALVANIZED 
AFTER WEAVING 

I 
I 
I 
\ 

---y 7 ---~-
DETAIL A 

WIRE MESH SHIELD 

I 

i., 

!-----r-2½" 

2 1
/4 " 

2 '" ' 1/, "--r--r-
1 Y4" ± 1/5"~ 1/s"tl/s" 

I " + 1/s " 
--+-+ -0" 'h" 

• ½ .. • 1/, .. I 11 11 
I Y~ " ± 1/5 "-,., --,.-. --,.-. 

DETAIL B DETAIL C 

TYPICAL JOINT DETAILS 

NOTES• 

I, PROVIDE SPRING BOXES tJEETINC THE REQUIREMENTS OF PUBLICATION 408, 
SECT lON 605. . 

2. PRECAST SPRING BOXES MAY BE USED 1N LIEU OF CAST-IN-PLACE SPRING 
BOXES. ONLY PRECAST BOXES SUPPLIED BY AN APPROVED MANUFACTURER 
LISTED IN BULLETIN JS WILL BE PERMITTED • 

3. LOCATE OUTLET PIPE AS REQUIRED TO SUIT FIELD CONDITIONS • 

4. PLACE "4 REINFORCEMENT BARS, MINIMUM 12 INCHES LONG, SPACED AT 
12" C. TO C., AS DOWELS BETWEEN THE FOUNDATION ANO WALLS WHEN THE 
CONSTRUCTION, EXCLUDING COVER, IS NOT MONOLITHIC. THE DOWELS MAY 
BE ELIMINATED IF THE Al TERNATE JOINTS SHOWN IN DETAILS B OR CARE 
CONS TRUC TEO. 

5. PROVIDE REINFORCEMENT FOR WALLS ANO FOUNDATIONS OF PRECAST BOXES 
MEETING THE REQUIREMENTS OF AASHTO-t.1199. 

6. WHEN FILL HEIGHT OVER TOP OF BOX EXCEEDS 10 FEET, A SPECIAL DESIGN 
WILL BE REQUIRED. 

COMMONWEAL TH OF PENNSYLVANIA 
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SPRING BOXES 

SHT. ___!_ OF _!___ 
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FOR TYPICAL 
STEP DETAIL 
SEE SHEET 3 OF 5 

CIRCUMFERENTIAL 
RE I NFORCEMENT 
I FULL DEPTHl 
0. 12 [N.2/VERT]CAL 
FOOT I BOTH FACES! 

VERT [CAL 
REINFORCEMENT 
( FULL DEPTH/ 
0. 12 IN.2/HORIZONTAL 
FOOT I BOTH FACES! 

CONSTRUCTION 
JOINT 
!AT !0'-0" C/Cl 
! TYP. l 

SEE DETAIL "A" 

,;~-----t-r 
• , 
N~------H-+ 

24" MIN. TO 

30 ~ MAX. [. D. 

/' 

) 

t 
I 

VARIES 

~o 
2' -0" 

4' -0" DIAMETER 

frCHANNEL 
i\ SEE NOTE 

II _, 

' 
' \ 
I~ 

FOR FRAME ANO COVER CASTING DETAILS 4" 
SEE SHEET 4 OF 5 

" 
"' ,n 

"' w-~­wX ~· , 
,.,.; = 
,o ~· 

w;,. 
o-

N 

Y,·I I'/," 

DETAIL 

CONS fRUCT ION 
/ JOINT TO BE 

LOCA TEO AT 
10' -0" CIC 
! SEE NOTE 6> 

II A II 
::,li; ' , 
;....W• 

~o 
CONSTRUCTION JOINT 

~,o: 
' r 
N~ 

~~ "'~ ~:: 
J .­
~ 
u 

"' ,n 

FOR COVER 
SEE NOTE I , 

PART 0 

TOP REINFORCEMENT 
114 HOOP BARS 

-+-
' 

SECTION A-A 

~M~NHOL_E 

TOP REINFORCEMENT 
SEE NOTE 8 

BOTTOM REINFORCEMENT 
SEE NOTE '3 

B 

~ 

11 4 HOOP BAR 
TOP & BOTTOt.l 

>;f·. 
"' 

I TYPJ 

/'.~ 
/ ,, 

/1 / 
/\ 

/ 
' -----¥--

/' -
..L -1-

I I 

I 

' I " 

' I 
I I 

t PIPE 

, 1:J 
"'!:'' 

~f 

PLAN VIEW 
SEE Nu1t: J 

ADDITIONAL 
REINFORCEt.lEN~ 

Ii"·±/ ~~:~FORCEMEN~,-il-1-

5" TH I CK WALL 10" THICK WALL 

SECTION B-B 

TABLE A 
BASE SLAB DIMENSIONS 

AS DESIGNED <SEE NOTE 7! 
MAX, DEPTH FROM 
TOP OF. MANHOLE FOOTING FOOTING 
TO TOP OF DIAMETER THICKNESS 
FOOT !NG 

10· -0" 6' - 9" I' - 0" 
20· -0" 6' -9" I' - 0" 
30' -0" 6' -9" I' - 3" 
40' -0" 7' - 3" I' - 3" 
50' -0" 8' -0" I' - 3" 
60' -0" 8' -6" I' - 3" 

r-
I~ ' ~=-'-4 · d4i \ I "'l~ 7 

/ 

A 

FOR COVER 
SEE NOTE I , 
PART 0 

,1' BOTTOM RE I NFORCEMENT 

CAST- IN-PLACE MANHOLE 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE: FOR WALL THICKNESSES 10" Qf;· GREATER PLACE ADDITIONAL 

REINFORCEMENT-AS SHOWN ABOVE AT EACH FACE OF THE WALL 
INSIDE MAIN REINFORCEMENT. 

'i-" FOR BASE SLAB DIMENSIONS 
FOR PIPES 30 INCHES INSIDE DIAMETER ANO LESS SEE TABLE A 

FOR WALLS SM THICK KEEP MAIN REINFORCEMENT CENTERED 
IN WALL. PROVIDE ADDITIONAL REINFORCEMENT AS SHOWN 
ABOVE, MAINTAINING REQUIREC COVER. 

REINF. BAR FAS. DETAILS BC-736 6-01-9! 
DESCRIPTION owe. NO. DATE 

REFERENCE DRAWINGS 

NOTES: 

r. CONSTRUCTION REQUIREMENTS 

2, 

J, 

', 

5, 

A. CONSTRUCT IN ACCORDANCE WITH: 
PENNOOT PUBLICATION 408 SPECIFICATIONS, 
SECTIONS 605, 606, 714; AND 
ASTt.l C-478-90, STANDARD SPECIFICATION FOR PRECAST 
REINFORCED CONCRETE MANHOLE SECTIONS, 
AS t.lOOIFIED HEREIN. 

B. MJNJt.lUt.l CONCRETE CLASS: 
CAST-IN-PLACE CLASS A 
PRECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE 
WITH ASTM Al85, STEEL WELDED WIRE FABRIC 
ASTM A663 & A675, PLAIN BILLET STEEL BARS OR 
ASTM A615, OEFORt.lEO BILLET STEEL BARS 
PROVIDE MINIMUM YIELD STRENGTH OF 60,000 P.S. J. 

0. CLEAR COVER FOR STEELt 
WALLS: CAST-IN-PLACE 

PREC.AST 

FOOTINGS: CAST-IN-PLACE 

PRECAST 

SLABS: CAST-IN-PLACE 

2" 
I½" 
2½" I TOP 8AR$J 
3" ( BOTTOM BARS) 
2" I SIDE COVER) 
2" ( TOP BARS! 
I{? " l BOTTOt.l BARSl 
I 1/2 " ( SI DE COVER! 
2" ( TOP & BOTTOM BARS! 

FOR PIPES WITH INSIDE DIAMETERS GREATER THAN 30" SEE 
t.lOOIFIEO CAST-IN-PLACE MANHOLES, SHEET 2 OF 5. 

PROV !DE 12" Ml NI MUM HOR I ZONT Al CLEARANCE BE TWEEN 
OPENINGS LOCATED AT THE SAME DEPTH. PIPES NOT LOCATED 
AT THE SAME DEPTH MUST BE LOCATED VERTICALLY AT 
LEAST ONE TIMES MAXIMUM OPENING DIAMETER APART, 

FORM A CONCRETE CHANNEL AT THE BOTTOM OF THE MANHOLE 
CONFORMING TO THE SHAPE OF THE LOWER HALF OF THE INCOMING 
ANO/OR OUTGOING PIPES. A FULL DEPTH U-SHAPEO CHANNEL SHOULD 
BE PROVIDED WHEN NECESSARY TO REDUCE ENERGY LOSES. 

USE 5" THICK WALLS WITH ONE< ll ROW OF REINFORCING, 
OR USE 10" THICK OR GREATER WALLS WITH TWO ( 21 
ROWS OF REINFORCING. 

6. CONSTRUCT ION JOINTS ANO KEYS MAY BE CONSTRUCTED UPWARDS OR 
DOWNWARDS. JOINTS AND KEYS ARE TO BE THOROUGHLY CLEANED 
BEFORE PLACING NEXT CONCRETE SEGMENT. 

7. A SAFE BEARING CAPACITY OF 1,5 TONS PER SQUARE FOOT UNDER 
THE ENTIRE BASE SLAB IS ASSUMED TO DETERMINE THE BASE SIZE, 
WHEN THE SUBSOIL. IS EXTREMELY POOR, PROCEED WITH CONSTRUCTION 
ONLY AFTER THE ENGINEER SPECIFIES AN ADEQUATE BASE DESIGN. 

8. FOR FOOTING TOP REINFORCEMENT, BOTH DIRECTIONS, USE• 6 BARS 
AT 12" FOR DEPTHS TO 60 FEET OR 0. 30 IN 2 /FT WWF FOR DEPTHS 
TO 30 FEET ANO 0,32 IN /FT WWF FOR DEPTHS GREATER THAN 
30 FEET 16" MAXIMUt.l SP!CINGJ 

9. FOR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTIONS, USE • 4 
BARS AT 12" FOR DEPTHS TO 60 FEET OR 0. 15 IN /FT WWF FOR 
DEPTHS TO 30 FEET AND 0. 16 IN /FT WWF FOR OfiPTHS GREATER 
THAN 30 FEET. ! 6" t.lAXIMUM SPACING> 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

SHT. J__ {f ..2.._ 
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"EDGE BEAi.i" 
RE INFORCEI.IENT 

2 ... 11 6 
LOCATE BARS 
AT BOTH 
FACES OF WALL 
< TYP> 

FOOTING 
RElNFORCEI.IENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

MANHOLE STEPS -,. 
SEE SHEET 3 OF 5 \ PLAN VIEW NOTE: ONLY BOX WITH MA[N REINFORCEMENT SHOWN FOR CLARITY 
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24"MIN. TOI 1VAR[ABLE 
30" MAX. l. 0. 

) 
\~FOR REBAR IN 4'-0" 

DIAMETER UANHOLE 
SECT ION, SEE 
SHEET I OF 5 

I '1 
0 

~ 

11 6 0 [ AGONAt-\ 

FOR COVER SE 
NOTE I, 
SHEET I OF 5 
( TYP.) 

SHRINKAGE AN 
TEI..IPERA TURE 
STEEL 
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j SEE 

SEE NOTE 

NOTE A---1 •G DIAGONAL 
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CONSTRUCT I ON~ 
JOINT \ 
1 AT 10' -0" (/(). 
l TYP. l 
SEE DETAIL "A" 
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I 5" 

MINIMUM 
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_____ I_ L __ _ 

I 

4' -0" DIAMETER 
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' 4' -6" MINIMUM 
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SEE NOTE 2 j , 
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SECTION VIEW 

MODIFIED MANHOLE 
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SEE DETAIL "B----t 
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SECTION A-A 

y /, 
1/ 

'- 11:6 BARS 
AT 4" CIC 

Bj 
FOR PIPES GREATER THAN 30 INCHES TO 84 INCHES INSIDE DIAMETER 

~M~NHOL_E 
& SEWER 

\_ MANHOLE 
I ,SLABSTR[P 

,1 

.... _-:::. t:: 
'1 I f_ 

,·/ - - J 

12' ----~-
F !CURE I 

a, 
I < 
~ ~ 
D 0 z 
w ~ 
J 0 

~ z . "' ~ 0 
~ ~ 

PLAN-TOP OF SLAB 
"EDGE BEAM" 

"EOGE BEAl..t" 
RE !NFORCEhAENT 

~TOP SLAB 

z • ~ 
~ 

J 
J • • 

---1---

I 
__ L 

SATURATEQ-----l ¢ SEWER 
AT REST EARTH 
PRESSURE DIAGRAM 
( SEE NOTE I , FOOT ING SPAN 
SHEET 5 OF SJ 

FIGURE 2 

z ] ~ ELEVATION-OPENING 
" u -
I 
~ 

SHEAR REINFORCEMENT 
STIRRUPS, AS REQUIRED 
BY DESIGN 

a, 

• J 
~ 

~ 
0 

N 

1" 

½" 'ii " 

Q 
0 
~ 

~ • 
~ 

"' • a, 

DETAIL "A" 
CONSTRUCTION 

JOINT 

CONSTRUCT ION 
JOINT TO BE 
LOCATED AT 
10'-0"C/C 

~ 
w 
z 

SEE NOTE 6, SHEET I OF 5 

"' 0 
u 

SEE NOTE A 

~ 

~" 

NOTE A: BARS REQUIRED TO SPAN 
FROM WALL TO WALL 

DETAIL "B" 
KEYWAY 

NOTES: 

I. FOR CONSTRUCTION REQUIREMENTS SEE NOTE ! , SHEET I OF 5. 
FOR DESIGN REQUIREMENTS SEE NOTE l, SHEET 5 OF 5. 

2. INCREASE BOX SIZE WHEN REQUIRED TO KEEP WALLS OF MANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR P[PES LARGER THAN 
42 INCHES !. D. INDICATE THE BOX SlZE ON THE CONSTRUCTION PLANS 
OR SHOP DRAWINGS BASED ON THE DESIGN PROCEDURES PROVIDED BELOW. 

3. DESIGN PROCEDURE FOR MANHOLE BOX SECTION. 

DESIGN ALL MEMBERS FOR MOMENT, CRACK CONTROL & SHEAR AT DISTANCE d 
!EFFECTIVE DEPTH OF MEMBER! FROM FACE OF SUPPORT. ALL SPAN LENGTHS 
ARE CALCULATED FROM THE CENTER OF THE SUPPORTS, 

A. TOP SLAB 
DESIGN A 12" WIDE SLAB STRIP FOR ONE-WAY ACTION TO CARRY 
DEAD LOAD, LIVE LOAD, ANO WEIGHT OF EARTH. SPAN THE STRIP, 
SIMPLY SUPPORTED, ACROSS THE WIDTH OF THE BOX OR IN THE 
SHORT DIRECTION. SEE FIGURE I FOR DETAILS. 

PLACE ADDITIONAL BARS IN THE SLAB AT 45 DEGREES AROUND THE 
MANHOLE OPENING. SEE SECTION A·A TH!S SH~ET FOR DETAILS. 

B. "EDGE BEAM" 

VIEWS SHOWING THE CONFIGURATION OF MANHOLE BOX SECTION ILLUSTRATE 
"EDGE BEAMS" TO BE THE SAME DEPTH AS THE TOP SLAB. TO ACHIEVE 
REQUIRED CAPACITY WHERE NECESSARY, INCREASE DEPTH OF "EDGE BEAM" 
BY PROVIDING ADDITIONAL CLEARANCE BETWEEN THE SLAB ANO TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFFIT OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. 

DESIGN THE "EDGE BEAMS", SPANNING THE LENGTH OF THE BOX, TO 
CARRY A UNIFORMLY OISTR!BUTED LOAD EQUAL TO THE REACTION 
FROM THE SLAB. 

C. WALLS 
DESIGN THE WALLS TO CARRY THE AXIAL LOAD, DUE TO EARTH LOAD, 
LIVE LOAD, ANO DEAD LOAD APPLIED DIRECTLY TO THE WALL, IN 
ADDITION TO REACTIONS FROM THE "EDGE BEAMS", AND THE VERTfCAL 
MOMENT CAUSED BY SATURATED AT REST EARTH PRESSURE. SEE FIGURE 2 
FOR PRESSURE DIAGRAM. CONSIDER THE WALL SIMPLY SUPPORTED BETWEEN 
TOP SLAB AND FOOTING. PROVIDE THE SAME REINFORCEMENT ON THE 
OUTS !OE FACE. 

0. FOOTING 
DESIGN SPAN NORMAL TO PIPE TO CARRY POSITIVE MOMENT 
OF 1/10 Wll ANO NEGATIVE MOMENT OF 1/12 WLl WHERE W IS THE 
UNIFORM BEARING PRESSURE. 00 NOT TAKE INTO ACCOUNT THE 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOTING. 

AS A MINIMUM, PROVIDE NO. 4 BARS AT 12" CENTERS, TOP ANO BOTTOM 
OF SLAB IN THE OPPOSITE DIRECTION. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
MODIFIED 

CAST-IN-PLACE MANHOLES 

NOTE B: PROVIDE ADDITIONAL BARS 
AS REQUIRED BY DESIGN 
WHEN OPENING IN WALL 

SEE NOTE 6, SHEET I OF 5 ~!IOE.D
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I 

~ 

ADJUST TO FINAL GRADE W!TH 
PRECAST CONCRETE GRADE RINGS 
OR BRICK ANO CEMENT MORTAR. 
MAXIMUM 12" TOTAL TI-IJCKNESS. 

21/i_ " 

2 1/~ I• 

r INSIDE FACE 
. OF MANHOLE 

~ AL TERNA TE A1:CEPTABLE 
CONFIGURATION 

(9 10" FOR CAST - IN-PLACE 
5" FOR PRECAST 

TOP OF l IAANHOLE 

-:-'-..-:-:-:-c1 
,- INSIDE FACE 
. OF MANHOLE 

:,)~<1. ~ 
;) ~ 

24" MIN. TO--~ -;: ·.:) u 

' u 
~ ~ , .. I~_: 

30" MAX. l. 0. ~ 
~ 

, 
~ , 
X 
< , 
0 

' 
0 
~ 

<o 
~ 

?:·/ 

·,}---_ SEE DETAIL A, 

'"'- TH lS SHEET 

TYPICAL CONICAL 
TOP SECTION 

5" 

21/a " 

2¾" 

DETAIL A 

r TYPICAL RISER SECTION 

,,/ 

TYPICAL RISER SECTION 

r- PRECAST OR CAST- IN­
/ PLACE 8ASE SECTION 

ANO INTEGRAL FOOTING. 
FOR CAST- IN-PLACE 
BASE SEE SHEET J OF 5, 
FOR DETAILS 

CHANNEL 
SEE NOTE 7 

6" 

FOR TYPICAL STEPS 
SEE VIEWS ABOVE 

ii 

WALL REINFORCEMENT-----1) 
CIRCUMFERENTIAL FULL DEPTH 

O. 12 iN /VERTICAL FOOT 
VERTICAL FULL DEPTH 
0. 12 {N /HORIZONTAL FOOT 

I, 10" MJN,I 

PLAN VIEW 

.,,,.__Sf:t: 

"'o, ~. 
' 

. -PROVIDE NON-SUD 
SURFACE ON TREAD 

STEP WITHOUT HOOKS 
SEE NOTE 10 

INS !OE FACE 
OF MANHOLE 

':' 

MIN. 

N 

i 

SIDE VIEW 

Sf:!: 
"'o, 
"Z? 

""-PROVIDE NON-SKID 
SURFACE ON TREAD 

STEP WITH HOOKS 

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

TABLE B 

n PRECAST TOP STEEL BOTTOM STEEL 
MANHOLE REQUIREMENTS REQUIREMENTS 
HEIGHT 

O' -0" TO 11 4 BARS AT 6" C. TO C. 11 4 BARS AT 12" C. TO C. 
30' -0" OR 0. 33 IN2 /FT WWF ! 6" OR 0. 16 IN 2 /FT WWF < 6" 

~ 
------~ 7. 

MAXIMUM SPACING) MAXIMUM SPACING) 

> 30' • 0" 11 5 BARS AT 6" C. TO C. 11 4 BARS AT 6" C. TO C. 
TO 60' -0" OR 0.56 [N 2 /FT WWF ( 6" OR 0. 27 JN 2 /FT WWF < 6" 

MAXIMUM SPACING) MAXIMUM SPACING) 

SEE NOTE 7, SHEET I OF 5. 

* 114 HOOP \_ BOTTOM STEEL 
TOP & 

PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 

BOTTOM 

PRECAST MANHOLE 
SEE NOTE 5 AND 6 FOR STEEL 11 v I 
REQUIRE•ENT5 AT OPENINGS I 

5" 4' -0" OIA 5" ' : 

FOR PIPES 30 INCHES !NS[OE DIAMETER ANO LESS 
*SEE TABLE B FOR BASE SLAB 

STEEL REQUIREMENTS. PROV IDE 
WALL REINFORCEMENT DETAILS 
AT BASE SLAB TYPICAL OF 
CAST-IN-PLACE MANHOLE, SEE 
SHEET I OF 5. 

SECTION B-B 

NOTES: 

I. PRECAST MANHOLES, MEETING THE REQUIREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTION 714, 
MAY BE SUBSTITUTED FOR THE STANDARD CAST-IN-PLACE 
MANHOLE. 

2. FOR CONSTRUCTION REOUIREt.iENTS SEE NOTE I, SHEET I OF 5. 
FOR DESIGN REQUIREMENTS SEE NOTE l, SHEET 5 OF 5. 

3, FOR PERMISSIBLE LOCATION OF PIPES SEE PLAN VIEW ANO NOTE 3, 
SHEET l OF 5. 

4, FOR RISERS OR BASE SECTIONS WITH OPENINGS, PROVIDE 
A MINIMUM HEIGHT OF SECTION EQUAL TO TWO TIMES THE 
LARGEST OPENING. CENTER OF OPENING TO BE LOCATED AT LEAST 
ONE TIMES THE OPENING FROM THE CLOSEST JOINT BETWEEN RISERS. 

S. FOR PRECAST RISER OR BASE SECTIONS WITH ONE OPENING 
LOCATED AT DEPTHS TO 60', OR FOR SECTIONS W!TH TWO OR MORE 
OPENINGS, LOCATED AT A DEPTH 15 FEET AND LESS, PROV·lOE 
CIRCUMFERENTIAL REINFORCEMENT IN ACCORDANCE WITH SECTION B 8. 

FOR RISERS OR BASE.SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT A DEPTH GREATER THAN 15 FEET, BUT LESS THAN OR EQUAL TO 30 
FEET, PROVIDE CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 0.44 IN~/ 
VERTICAL FOOT FOR THE DEPTH OF THE RISER OR BASE SECTION. 

FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 30 FEET, USE A !O !NCH THICK WALL RISER 
OR BASE SECTION WfTH CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 
0. 12 IN 2 /VERTICAL FOOT EACH FACE. 

RISERS OR BASE SECT JONS WITH HOLES TO BE CLEARLY MARKED WITH 
MAXIMUM ALLOWABLE DEPTH. 

6. PROVIDE ADDITIONAL REINFORCEMENT BARS AROUND 
OPENINGS AS SHOWN ON REINFORCEMENT DETAILS 
AT OPENINGS SHEET I OF 5. 

7, FOR CHANNEL DETAILS IN PRECAST MANHOLE SEE 
CAST-IN-PLACE MANHOLE SHEET I OF 5. 

8. PROVIDE MANHOLE STEPS MEETING THE REQUIREMENTS OF 
PUBLICATION 408 SPECIFICATIONS, SECTION 605.2!cl. ALTERNATE 
CONFIGURATIONS ANO DIMENSIONS, AS APPROVED BY THE ENGINEER, 
MAY BE USED. 

9. PROVIDE MINIMUM I" SECTION DIMENSION FOR METAL STEPS. 
PROVIDE MINUMUM Y~" SECTION DIMENSION FOR NON-OETERIORAT!NG 
MATERIAL STEPS. 

JO. MECHANICAL ANCHOR REQUIRED FOR INSTALLATION OF STEPS 
WITHOUT HOOKS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 

SHT. ..l.. OF _2_ 
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Ll I El 
- ~ SEE DETAIL A ANO ~ 

I 
ELEVATION VIEW 

I" RA !SEO LETTERS 

CHECKERED 
TOP DESIGN 

HEAT DATE 
AND NUMBER 

\ 

\ 

< I" RAISED LETTERS) 

I , , 
xxx 1· y;_ ,,-

::..:+--
PLAN VIEW 

\ 

I 

I 

NOTE 3, THIS SHEET, 
FOR SELF·SEALING 
MANHOLE COVER 
DETAILS. 

2" RAISED LETTERS, 
ALTERNATE LETTERING 
INCLUDES SANITARY, 
WATER AND ELECTRIC, 
PROVIDE LETTERING 
WHEN SPECIFIED. 

::;:'.I~~ 

"'-

CAST IRON MANHOLE COVER 
< PLATEN COVERl 

CAST 

36" MIN. TO 42" MAX. 

~. ,J 
ELEVATION VIEW 

OF MANHOLE FRAME 

A 

l+'.i.ETSCBEL JIOL !_ 
OR CLAMPING 
DEVICE TO 
RESIST MOVEf.lENT 
( TYP 4 PLACES! 

ELEVATION VIEW 

IV TYPICAL LIFT HOLE 
SEE NOTES 3 ANO 4. 

PLAN VIEW 

IRON MANHOLE COVER 
< ST AN DARO COVERl 

A 

J 

PLAN VIEW -.f- MACH INEO SURFACE 

Y, * ONE PIECE ADJUSTMENT RISER 
/ 

*' J; ;;'!. 

+ '.;_Ell.CBs.e_ !Ii i ' OR BOLT 
*"[N[IAUM ~I DIMENSIONS OF 1/'!J. " 

DOVETAIL FOR 
GASKET 1/ " 
SEE NOTE 3 

4 SECTION A-A 

B B 

l J 
ADJUSTMENT BOL 
2 REQUIRED !MIN.J 

PLAN VIEW 

MULTI-PIECE ADJUSTMENT RISER 

i 1 
SECTION B-B 

DETAIL A 
GASKET SEALING SYSTEM 

ADJUSTMENT RISERS 

NOTES: 

I. PROVIDE f.lANHOLE FRAMES ANO COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408 SPECIFICATIONS, 
SECTION 60S.2!8l. DESIGN MANHOLE FRAME, COVER ANO 
GRADE ADJUSTMENT RINGS FOR HS25 LIVE LOAD. 
IF MANHOLES ARE NOT IN OR ADJACENT TO ROADWAY, 
DESIGN FOR ALL POSSIBLE LIVE LOADS AS APPROVED 
BY THE OEPARTIJENT. 

2. PROVIDE MANHOLE FRAMES, COVERS AND GRADE AOJUSTf.lENT RISERS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT A 22" x 36" REPRODUCIBLE 
SHOP DRAWING TO THE BUREAU OF CONSTRUCTION ANO MATERIALS, 
MATERIALS ANO TESTING DIVISION FOR REVIEW. 

3. PROVIDE A GASKET SEALING SYSTEM !DOVETAIL GROOVE ANO 
CONTINUOUS GASKET!, AS INDICATED IN DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATER INTO THE MANHOLE SYSTEM, WHEN SPECIFIED. PROVIDE 
lj4" DIA. ONE PIECE SELF-SEAL POLYISOPRENE ROUND GASKET, 
40 OUROMETER GLUED IN PLACE. PROVIDE TWO !2) LIFT HOtES 
AT 180° TO FACILITATE COVER REMOVAL FOR SELF-SEALING 
MANHOLE COVER. 

4. PROVIDE ONE LIFT HOLE TO FACILITATE COVER REMOVAL FOR 
NON·SEALING MANHOLE COVER. 

5, FRAME AND GRADE ADJUSTMENT RISER TO HAVE A MINUMUM IN BEARING 
SEAT FOR COVER. 

6. LOCATE TOP OF FRAME OR ADJUSTMENT RISER I/a" BELOW THE 
TOP OF ROADWAY SURFACE. 

7. GRADE ADJUSTMENT RISERS 

PROVIDE GRADE ADJUSTMENT RISERS MEETING THE REQUIREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTION 606, ANO AS 
MODIFIED HEREIN: 

A. EACH ADJUSTMENT RISER TO BE CUSTOM FABRICATED FROM 
MEASUREMENTS PROVIDED WITH EACH ORDER. 

B. BAR STOCK ANO RETAINER CLIP TO BE MANUFACTURED 
FROM US MADE CARBON STEEL MEETING OR EXCEEDING 
THE MINlf.lUM REQUIREMENTS OF A.S, T.M A-36. 

C. FULL CIRCUMFERENTIAL WELDS ARE REQUIRED ON BOTH T0P 
ANO BOTTOM RINGS. THE INNER WELD TO BE BEVEL GROOVE 
WELD I FLUSH FINISH! FOR PROPER SEATING OF MANHOLE 
LID ANO THE OUTER WELD TO BE FILLET WELD. 

0. MINIMUM WIDTH OF BOTTOM ANO TOP BAR STOCK TO BE I" 
ANO 1/s ", RESPECTIVELY. 

E. BOTTOM BAR STOCK FOR MULTI-PIECE ADJUSTMENT RISER 
TO BE TAPPED FOR 1/i N DIAMETER ADJUSTMENT BOLT. 

F. ADJUSTMENT RISER TO BE ADEQUATELY REINFORCED TO PREVENT 
BENDING. 

G. PROVIDE AN ADJUSTMENT RISER WHICH IS FLUSH WITH 
COVER ANO DOES NOT ALLOW EXCESSIVE MOVEMENT, 
PROVIDE AN ADJUSTMENT RISER WHICH CONFORMS TO THE 
SHAPE OF THE ORI.GINAL FRAME. 

8. FRAME ANO/OR PRECAST CONCRETE GRADE RINGS TO BE 
A TT ACHED RIG IOL Y TO TOP OF MANHOLE. USE 3 -1/z_" 0 IA. 
THREADED STUDS WITH HEX HEAD NUTS ANO WASHERS, INSERTED 
THROUGH ¾" DIA. HOLES THROUGH FRAME ANO/OR RINGS. 
HOLES TO BE SPACED AT 120" ANO 2" FROM OUTSIDE EDGE OF 
FRAME. EMBED STUDS 4N !MINIMUM) INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

9. THE BASE OF THE FRAME ANO/OR PRECAST CONCRETE GRADE 
RINGS TO BE SET IN A BED OF CEMENT MORTAR, 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

OIR~ • BUREAU OF OUIGN 
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I. DES! GN REOU [ REMENTS 

A. DESIGN SPECIFICATIONS: DESIGN DIVISION I OF AASHTO, STANDARD 
SPECIFICATIONS FOR HIGHWAY BRIDGES, 1989, INCLUDING THE 1990 
INTERIM SPECIFICATIONS AS SUPPLEMENTED BY THE DESIGN MANUAL, 
PART 4, NOVEMBER 1988 INCLUDING SEPTEMBER 1991 REVISIONS 
(CHANGES I TO 8). ASTM C478·90, STANDARD SPECIFICATIONS FOR 
PRECAST CONCRETE MANHOLE SECTIONS. 

B. CALCULATE FOUNDATION BEARING PRESSURES BY SERVICE LOAD METHODS, 
DESIGN ALL OTHER PORTIONS OF THE MANHOLES BY LOAD FACTOR METHODS. 

C. THE SAFE BEAR ING PRESSURE IS NOT TO EXCEED THE EXIST I NG 
STATE OF STRESS OR 1.50 TONS PER SQUARE FOOT, 
WHICHEVER IS GREATER. 

D. DESIGN THE MANHOLE FOR A LIVE LOAD OF HS25 AND 
30% IMPACT, EXCEPT, DO NOT USE IMPACT IN THE 
DESIGN OF THE FOOTING. IF MANHOLES ARE NOT IN OR 
ADJACENT TO A ROADWAY, DESIGN FOR All POSSIBLE 
L!VE LOADS AS APPROVED BY THE DEPARMENT. 

E. DESIGN THE MANHOLE FOR: 
WEIGHT OF EARTH, Oe = 120*/C.F. 
~ = ANGLE OF INTERNAL FRICTION= 33° 
ORY AT REST EARTH PRESSURE= K0QE= ( I-sin 0J0E 

0.46 x 120: 55 P.C.F. 
_SATURATED AT REST EARTH PRESSURE = Kol OE· o'wl + Ow 

Q. 46 X ( 120-62. 4) + 62. 4 
89P.C.F. 

F. PROV!DE AT LEAST MINIMUM REINFORCEMENT FOR SHRINKAGE AND 
TEMPERATURE AT ALL CONCRETE FACES WHERE REINFORCEMENT 
IS NOT REQUIRED BY DESIGN. 

G. FOR CONSTRUCTION REQUIREMENTS SEE NOTE I, SHEET I OF 5. 

2. VERTICAL STEEL 

3, HOOP STEEL 

A. DETERMINE SERVICE MOMENTS AND AXIAL THRUSTS 
USING FIGURE 2 ANO FIGURE 3. 
PHH MIN.NOT TO BE GREATER THAN ONE-HALF OF PHH wu.· 

8. DESIGN HOOP REINFORCEMENT SHOWN IN 
SECTION A-A, TO CARRY THE MOMENT ANO AXIAL THRUST. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs (/de • 2&1 • t> z 98 
NO. OF 8.t.RS 

"H ,1 

---~60' 

I 

p 
HH IIAX. 

"?-v 
4'-0"0lA. p 

Hll MIN, 

A, THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING EXISTS 
ON ONE SIDE OF THE MANHOLE AND LIMITED SUPPORT IS PROVIDED ON 

60 X Q.055 
3. 3 KSF 

THE OTHER. 

8. DETERMINE MINIMUM ANO MAXIMUM VERTICAL LOAD APPLIED TO MANHOLE 
AT DEPTH ''H·. 

C. DETERMINE OVERTURNING MOMENT FROM UNBALANCED EARTH PRESSURE 

D. DETERMINE DIMENSIONS OF DESIGN SECTION 
TO CARRY MOMENT AS SHOWN !N FIGURE I. 

,., 

0, 

' 
" ~: 

"'· 

s 
"' 
0 

0 
•' 

m 

w 
g 

"' • ·"' 
0 

;;: 

'% ,;-; 

STEEL TO 
CARRY MOMENT 

,., COMPRESSION ZONE 
TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE I 

EQUIVALENT RECTANGULAR COMPRESSION ZONE DIMENSIONS 
TO CARRY IAOMENT: 
T I !NCHESl BY 1/4( INSIDE DIA. + OUTSIDE DIA. l ! INCHES> 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECT ION. 

E. DESIGN REINFORCEMENT IN "COLUMN" TO CARRY 
AXIAL LOAD AND MOMENT. (USE TOTAL CROSS-SECTION 
TO CARRY AXIAL LOAOI. 

F. CHECK CRACK CONTROL UNDER SERVICE LOAD 
CONDIT IONS. , ___ _ 

z : F ;/de M 2dU x b ( 98 ( DM4-8-16·8-4Pl 
S NO. OF 8.t.RS 

AT REST PRESSURE DIAGRAM 
TO DE TERM I NE P HH ~Ax. 

FIGURE 2 

CENTER-...___ 
MESH IN ---­
SECTION 

{~, 
INTERNAL/ 
EXTERNAL 
HOOP 
STEEL FOR T = 5 w 

DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 

VERT I CAL 
STEEL 

INTERNAL: 
HOOP 
STEEL 

OUTS !OE 
FACE OF 
MANHOLE 

T 

VERT!CAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

J'"-ouTSIDE 
FACE OF 
MANHOLE 

( PRECAST MANHOLE) 
FOR T = 10" OR GREATER 
CCAST-IN-PLACE MANHOLE> 

USE 5" THICK WALLS WITH ONE ( ll ROW OF REINFORCING, 
OR USE 10" THICK OR GREATER WALLS WITH TWO ( 2) 
ROWS OF REINFORCING. 

SECTION A-A - DESIGN SECTION 

4. FOOTING DES!GN 

A. DETERMINE FOOTING SIZE 
!USE AN EQUIVALENT CIRCULAR FOOTING FOR DESIGN> 

P + M L.. 3.0 KSF OR MAXUJUM A - 5 ALLOWABLE BEARING PRESSURE 

P = D.L. + L.L. + E.P. 

0. L. DEAD LOAD OF MANHOLE 

L. L. HS25 WHEEL LOAD { NO IMPACT) 

E, P. EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTING 

M MOMENT OUE TO DIFFERENTIAL LOADING !WHEN APPLICABLE> 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING AND SOIL 
IS NOT PERMISSIBLE. 

B. DESIGN FOOTING TO CARRY MOMENT !BOTH MAXIMUM 
NEGATIVE ANO POSITIVE) ANO SHEAR DUE TO RESULTANT 
PRESSURE AS SHOWN IN FIGURE 4 ANO APPLIED LOADS. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = F 0'oc , 20s, x b < 9g 
S NO. 0~ 6ARS 

r 
4' -0" DIA. T n 

OVERHANG 

~---.------.----J 
RESULTANT PRESSURE 

DIAMETRICAL SECTION THROUGH FOOTING 
FIGURE 4 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

Bl1REAU OP DESIGN 

STANDARD MANHOLES 
DESIGN PROCEDURE 
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6" t.llN. 

[ 

~1J-~ 
' ANCHOR BOL 

I 
TIE DOWI 

/DETAIL .1 

• <:::l O O • . . 
v~ . 0 /l 

. V • . " . 
~ . . ' . ·v . . ' " .1 . 
" 

• SEE 

] 
·' . . ' . ,... PIPE. HALF-CIRCLE . • 

3" 

6" 

DETAIL E 

ANCHOR BOLT ANO NUT• SEE DETAIL C. 
FOR ALTERNATE ANCHORING METHOD, 
SEE DETAILS E ANO F. 

A7 PIPE, HALF-CIRCLE 

Lj 
w 

SECTION A-A 

6" 

M h 

1 

8 '· .1 
. ' 

' 
._J 

CE!,!!;NT CO~CRETE PIP~ ANCHOR 
DETAIL D 

CLASS A 
CONCRETE 

DETAIL F 

CUT-OFF WALL 

r 

13 
~ 

l\; "R 

~¼.? ... 
'¾." 

i-t. SPHERICAL RADIUS 

~] 
ANCHOR BOLT ANP NUT 

DETAIL C 

ELEVATION. AS INDICATED 
ON THE DRAWINGS, OR AS DIRECTED, 

12" MIN. 

~ 

CLASS A 
CONCRETE 

;~"··o .. 
• ,..0 -V-1_,.. 

~ . ~ "-"""""<\ - -- STREAt.l --...,-... BED 

/ ANCHOR 

USE CROSS WALLS AT THE BEGINNING AND ENO 
OF PAVED DITCH OR CHANNEL ANO AT THE 
UPGRADE ENO OF EVERY FOURTH SECTION. 

PLACE OR CUT OFF 
PIPE FLUSH WITH THE 
SLOPING FACE OF PAVING. 

CONCRETE PAVING FOR STREAM BEDS 

!!Qlli_ 

I. PROVIDE GEOTEXTILE MATERIAL MEETING THE 
CONSTRUCTION REQUIREMENTS OF PUBLICATION 

2, 

,. 

408 SPECIFICATIONS, SECTION 212 ANO MATERIAL 
REQUIREMENTS OF SECTION 735. 

INSTALL GEOTEXTILE MATERIAL ALONG ALL 
INTERFACE AREAS WITH GROUND CONTACT. 

PLACE CONCRETE PIPE ANCHORS AT 
THE ENOS OF PIPE, UNDER ALL JOINTS ANO 
AT INTERMEDIATE LOCATIONS AS REQUIRED. 
PROVIDE TEN I 101 FOOT MAXlt.lUM SPACING 
BETWEEN ANCHORS. 

2 ORIGINAL GROUND LINE ' /,2. WAL~ 
PROVIDE TOE WALLS AS PLAIN OR 'o,, 4.- Ai"~"-~ , •. 

CORRESPOND WITH TYPE OF SLOPE ~ <,. :• W'2."0 
2, I SLOPE 

PAVEMENT 

2: I SLOPE 

PIPE, HALF-CIRCLE 
I CLASS 2 EXCAVATION) 

TYPICAL CROSS SECTION 

SHOULDER 
VARIABLE 
'SLOPE 

FLOW---

PIPE, AS REQUIRED CORRUGATED METAL 
PIPE, HALF-CIRCLE, 
OR AS INDICATED 
ON THE ORAW[NCS, 

ORIGINAL 
GROUND LINE 

HALF-CIRCLE PIPE IN FILL SLOPE 

INSTALLATION DETAILS FOR HALF-CIRCLE PIPE 

BENO, AS 
REQUIRED 

MORTARED STONE MASONRY TO '1-,. • 'II, 
WALL, OR AS CEMENT CONCRETE, -........_ ~ 
IF INDICATED ON THE DRAWINGS. ~ 
BATTER TOEWALL I : 4, 

PROVIDE CLASS 2, TYPE B GEOTEXTILE 
MATERIAL WITH PLAIN STONE SLOPE WALL 
INSTALLATIONS ONLY, SEE NOTES I AND 2. 

PIPE 
SEE DETAIL D ,. 

PLAIN AND MORTARED STONE SLOPE WALL 

7l//i1IIT 

DETAIL A DETAIL B 

SEE DETAIL A FOR BROW 
ANCHOR TREATMENT, 
IF REQUIRED, 

ELEVATION, AS INDICATED 
ON THE DRAWINGS, 
OR AS DIRECTED. 

THICKNESS, AS REQUIRED, 
AND AS SHOWN 
ON THE DRAWINGS. 

CLASS 2, TYPE B 
GEOTEXT[LE MATERIAL, 
SEE NOTES I ANO 2. 

-AREA 

SEE DETAIL B FOR 
ALTERNATE TOE 
ANCHOR TREATMENT. 

ROCK EMBANKMENT 

AS DIRECTED 

CROSS WALL 

WWF 6 x 6 - WI. 4 x WI. 4 

CONSTRUCT SIDE SLOPES ANO BOTTOM WIDTH 
CONFORMING TO ADJACENT PARALLEL DITCHES. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SLOPE PROTECTION 

SHT • .!._ Cf l.. 
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N.. 
L• 

v 

B GEOTEXTILE 
NOTES 7 AND 8. 

v 

A 

J 

FINISHED SLOPE, 
AS REQUIRED~ 

. , 

CLASS 2, TYPE 8 
GEOTEXTILE MATERIAL, 

Yv 

SEE NOTES 7 ANO 8, ---' 

CHANNEL LINING ELEVATION, 
EXTEND ABOVE THE DESIGN FINISHED GROUND LINE 

OF CHANNEL LINING 

HG 

~

FLOW ELEVATION, AS REQUIRED. 
STREAM BED 

~ ---.____ ELEVATION 

~ \ ~/ 

n 
FINISHED SLOPE, 
AS REQUIRED 

ENO 

® 

WI 
~ 

SECTION A-A 
CHANNEL LINING 

SIDE 

%. 
-DIAPHRAGM 

~ ~ 
BA? 

~SIDE 

• LIO 

LG 

CLASS 2, TYPE B GEOTEXTILE 
MATERIAL, SEE NOTES 7 ANO 8. 

7 
HG 
j 

END 

* 
7 
J 

CLASS 2, TYPE 
MATERIAL, SEE 

~ 
WIRE MESH BASKETS 

v .. 
.. 

v 

HARDWOOD STAKES, SEE 
NOTE 6. 

·~_71---7, 
cf// /- - -:(f: ~-

, ,/:,·" 
7'---- /,,, :::>' ,, ·-----r ,- - - -_,.(:r 

)_ - ..::·::; 
/ - ·:::I .t:;,­_,._:: 

,,:::/ 
··;, / ;::i 

, ,": --,-~P~_JP 
,,:::·,, STREAM BED 

;_::.:v I {ELEVATION 
~ ...... ,t -

f . 

1._HG ( APRONJ 

SEE NOTE 5 

FINISHED SLOPE, 
AS REQUIRED 

STAKES, SEE 

TOE WALL, 
SEE NOTE 5, 

STREAM BED 
ELEVATION 

HG< TOE WALU 
3' MINIMUM 

SLOPE WALLS 

v 
_,_ ,,-- -­ .. 
"¥ / ..... - .­

, / 

, I 
DOWNSTREAM 

1 
ANGLE 30° 

I/ / TO 45• ·, 

-~if/ I,/ 
~ I I SLOPE GABIO~~ 

-, 

TOW A RO C H ANNE L ---...____,.7--,,,-< 

LG 

v .. 
.. 

f -
1/ 

h 

CLASS 2, TYPE 8 GEOTEXTlLE MATERIAL, 
SEE NOTES 7 ANO 8. 

STREAM BED 
ELEVATION 

----------- 0 I REC TI ON 
OF Flow 

HG/2 MAX, < GAB IONS SHALL BE 
KEYED INTO STREAM BOTTOM 
UP TO ONE-HALF GABION HEIGHTl, 

CHANNEL DEFLECTOR 

NOTES 
I. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 

OF PUBLICATION 408, SPECIFICATIONS FOR HIGHWAY CONSTRUCION, 
SECTION 626, GABIONS, 

2. TYPE A GABIONS SHALL CONSIST OF WIRE-MESH BASKETS FILLED 
BY HANO PLACEMENT OF COARSE AGGREGATE, AT LEAST ALONG THE 
EXPOSED FACES, FOR A UNIFORM APPEARANCE. 

3. TYPE B GABIONS SHALL CONSIST OF WIRE-MESH BASKETS FILLED 
BY HANO PLACEMENT OR SMALL POWER EQUIPMENT PLACEMENT OF 
COARSE AGGREGATE. 

4. CORROSION RESISTANT TYPE A ANO TYPE B GABIONS SHALL BE 
THE SAME AS TYPE A ANO TYPE B GABIONS EXCEPT THAT THE 
WIRE-MESH SHALL BE SHEATHED IN POLYVINYL CHLORIDE PLASTIC, 

5. THE APRON OR TOE WALL IS REQUIRED WHERE THE SLOPE WALL 
IS INSTALLED ADJACENT TO WATER, THE APRON SHOULD BE 
APPROXIMATELY TWO TIMES AS WIDE AS THE ANTICIPATED DEPTH 
OF SCOUR ANO THE TOE WALL HEIGHT SHOULD BE AT LEAST EQUAL 
TO THE ANTICIPATED DEPTH OF SCOUR. 

6, WHEN GABIONS ARE PLACED ON A I½• I SIDE SLOPE OR STEEPER, 
DRIVE HARDWOOD STAKES THROUGH THE GABIONS, ALONG THE TOP 
EDGE, TO ANCHOR THE INSTALLATION, "INIMUM EMBEOMENT 
OF STAKES BELOW GABION BOTTOM SHALL BE 18 INCHES. 

7, PROVIDE GEOTEXTILE MATERIAL MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 212 AND SECTION 735. 

8. INSTALL GEOTEXTILE MATERIAL ALONG ALL INTERFACE 
AREAS WITH GROUND CONTACT, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

----------I 
HG GABIONS SIZES 

MATTRESS TYPE STANDARD 
WG LG HG WG LG HG 

GAB IONS 
6' -0" 9' -0" O' -9" 3' -0" 6' -0" I' ·0" 
6' -0" 12' -0" O' -9" 3' -0" 12' -0" (' -0" 

ADDITIONAL SIZES MAY 3' -0" 9' -0" I' ·6" 

BE AVAILABLE ON A 3' -0" 6' -0" 3' -0" 

SPECIAL ORDER BASIS, 3' -0" 9' -0" 3' -0" 
3' -0" 12' -0" 3' -0" 

~AR. 25 1.1994 

DIRECTOR, BUREAU OF DESIGN 

SHT • ...!..OF _!_ 
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CUT FLANGE, BENO ANO WELD AS SHOWN 

TYP. EACH FLANGE '/, \ 

1' .o .. 
SEE I RU881NGRAIL 8'·11¾."!WITH INLET! 1/,. 
ENO DETAIL' 9'-S¼"(W[THOUT INLET! 

POST.BOLT SLOTS 

I ''/,i;" x 2" (TYP.l 

~1.i_Q; 
~ ,_ 

I l\ 0 

2' -4¾ · 

I' -33/, 0 I 
' 

'i. POST 23/. • it SLOT! 

l"0GALV. PIPE SLEEVES FOR 
%"0GALV. BOLTS FOR RU6B(NG RAIL 

TYPE B INSERT 
SEE BC-734 

t: 

l'-6¥4" 

I 
' 
I 

-
' ~ 

2· -o· I 2' ·I" I 2' •I• 

' 
I' ·6f4 • \ l'·Gf4• I I' -GY •• I I' ·6f4" 

C6x8.2 RUBBING RAIL DETAIL 

7 "x7 "xl/l • PLATE ,,_,f.'z.1 
I I 

f.' -o· PLAN VIEW 

I 

'--31/1" 
I 

'--31/a • 

-

2' ·9½ • 

2'·':IYz" 

GU IOE RA IL 
POST 

I 

I 

SL<)T LOCATION 
WI TH INLET PLACEt.lENT 

SLOT LOCATION 

WITHOUT INLET PLACEt.EtH 

OFFSET 
SRA.CK.ET 

--TYPE C [JI.ET, 
IHEN REQUIRED, EDGE OF IH00.0ER7 

(JI PAY LIMlT FOR APPROACH END TRANSITION~ SEE NOTE 10 

12' ·6" l TIO SECTIONS OF l-8EAlil 1 ON: SET INSIDE THE OTHER! 

TYPE 2-S GUIDE RAIL 

TYPE 2-W _GU_IOE RAIL 

TRAFFIC DIRECTION 

TYPE 2-WC GUIDEIRAIL 
41!1 6' -3"= 25' 

10' -0" OR 12' -0" SHOULDER 

TRAILING END GUIDE RAIL 
AT STRUCTURE PARAPET 

SEE NOTE 2 

S TEl:L SPACER TL.8E 

"'"~"' \. SPLICE 
TRANSITION I SOLT 
PARAPET + -

~ 

W-BEAM 
RA IL 

~1_1_ SPLICE BOU 

hl 
~ 

STEEL SPACER TUBE DETAIL 

TERMINAL SECTIOH BRIDGE CONtECTlON, 
SEE RC·52 ANO CURRENT BRl(){;E 
CO~lRUCTION STANDARD, BC-739 !'-Q1" l.'...:l" l'-6" 2'-8" 2·-0· 2'-1" 2' -1 • 4 O 3'-11/t" • 12'·6" 

TYPE 2- S GU !OE RA IL M A PROPER END TREATMENT 

40&·-3· 0 2s· _I_ 406·-3·:zs· 
~ I 

rCUlOE RAIL ELEIIENl 
TYPE 2-SC GUIDE RAIL TYPE 2-S GUIDE RAIL I TYPE 2-IC GUIDE RA!LI TYPE 2-1 GUIDE RAll 

' '~1 f-----~----;---:±!,!= 
/ 1,ooBING :,rn IA :lfB, 

3½.j-~ 

l • = .. ~ = ,co' '., ' 
I :..I \ 

I 
'" '" " " 

I I h I I I" " " " 

:11=~1: 
ti-­
HOl 

"' 4'-0½" 11 YE;l~ __ ....!._n.i:ff 11 I! I -·-•11;• :§///fff//// I II I 

E I I "" I .1-V J-V .1-V -Y;J- .1-V 

N""' 

~ \ \ 

~ ~ \ \ \ , \ \ \ 
\ \ \ \ 
\ \ \ ) 
' ' ' 1
1 

•":;1//J§U/• 11 

~ ._!{' 
• 1; ' '.::j//j§/fl, 1, 

t-1 *g'-1 

N~W WW -~ :.= 
WI"' ~~ 

~

:: ,, 
,, 

j 
'.::j//j§///• '1 

J.-1,_,J, 
~II/SIii' II 

J.-1,_,J, 

NOTES 
I. PROVIDE MATERIALS AND WORKMANSHIP !N ACCORDANCE WITH PUBLICATION 408. 

2. PROVIDE APPROACH ENO GUIDE RAIL TREATMENT AT BOTH THE APPROACH ANO 
TRAILING ENOS OF STRUCTURE PARAPETS ON TWO LANE FACILITIES WITH TWO-WAY 
TRAFFIC. ON FOUR LANE DIVIDED HIGHWAYS, GUIDE RA!L !SNOT REQU!RED ON 
TRAILING ENDS OF PARAPETS UNLESS WARRANTED BY OTHER OBSTRUCTIONS. 

3. WHEN CONNECTING TO TYPE 25 GUIDE RAIL ! OLD 33'', NEW 27"'l OR TYPE 2-W 
GU!DE RAIL ( 30"l, TRANSITION UP OR DOWN I" PER 25'. 

4. BOLT RUBBING RAIL TO POST WITHOUT WASHER. 

5. TERMINAL SECTION ANO RUBBING RAIL END MUST BE ATTACHED FLUSH WITH SLOPED 
TOE OF SAFETY SHAPE. INSTALLATION CAN BE GREATLY SIMPLIFIED BY FABRICATING 
OR SHOP TWISTING TO BE CONSISTENT WITH THE SLOPE OF SAFETY SHAPE. 

6. PROVIDE •1, 2 & 3 POSTS 7'-0" LONG ANO EMBED THEM l'-0" DEEPER THAN 
THE OTHER POSTS. 

7, STEEL SPACER TUBE, SCHEDULE 40 GALVANIZED PIPE, 6"1 l.D.lxl2". CONNECT 
TO THE RAIL ELEMENTS USING SPLICE BOLT. 

8, GALVANIZE ALL HARDWARE, GUIDE RAIL MATERIAL POSTS ANO RUBBING RAIL IN 
ACCORDANCE WITH PUB.408, SECTION I 109. 

9. CONCRETE PARAPET AND EMBEDED COMPONENTS ARE BR IOGE ITEMS. 

10, PAH!ENT FOR THE APPROACH ENO TRANSITION, EITHER WITH OR WITHOUT INLET 
PLACEMENT, INCLUDES THE TWO 12'-6" SECTIONS OF W-BEAM, POSTS, OFFSET 
BRACKETS, STEEL SPACER TUBE, RUBBING RAIL, RUBB!NG RAIL CONNECTIONS, 
TERMINAL SECTION BRIDGE CONNECTION AND ASSOCIATED HARDWARE. 

;, 

? ~, "" u _, 
_.____D 

SECTION B-B 

TWO SECTIONS Of 
W-BEAU RAil ELE~NT 
ONE SET I NS IOE THE OTHER 

? ~RUBBING RAil ,, 
iiiii. 

I lu:.! ,___ITL J 

CG x 8.2 

IO -

SECTION A-A 

LEGEND I 3·-1- 11 ,-1 ---2 13 '\. 4, *5 
I ", I I A--,-'\,_---'--- I B 1c:. i· o· I c.. 

TYP. EACH FLANGE:,.V°, TR 1W FLANGES, BENO ,ee 
.lS SHO'JH .I.NO WELD ()ON STRUCTURES WHERE STRUCTURE MOUNTED {TYPE 2-SC) GUIDE RAIL 

IS USED, THE APPROACH END TRANSITION IS NOT REQUIRED. 

,? 

7 ,; 

CLASS A Pl.I. IN 

ELEVATION VIEW ( WITH INLET PLACE"ENTl ' CEllNTCONCRmcm, ryi "----- ! SL(ffO TCfl 

,·-ar,· 

I I I 

8* 
r: T 

ill "0 

NOTE: 
HOLE 

TYPICAi. TO ELEVATION VIEi 11TH INLET 
EXCEPT AS NOTED. 

PAY LIMIT FOR APPROACH END TRANSITION, SEE NOTE 10 

u· 

1 
4' -01/2 " 

11Y1·, l'-6¥1· I l'·Gt· I 1'·6f.· I l'-6'4" I l'·6Y1·' 1'-6¥1· I 

:9l: 
,·n ,., ' '" '., ' '., ' '" '., ' 

,-,.-, 

'., ' 
, -..- ·1 '., ' 

rn rn' " " 
"I I;; I I" II II II II U II "l IT' II I! 

" " 
J-t_j, 

*I 

II -~!lt'illll 11 

.1-V .1-V 
2 3 

" .1-V 
4 

II -~/I/iii/ff/• JI 

.1-V .1-V 
5 6 

". 
.1-V 

*7 

ELEVATION VIEW <WITHOUT INLET PLACEMENTl 

4 O 3'-11/1" • 12'·6" 

TYPE 2-SC WIDE R."1l 

= 
-=-", 

~:I 

,' 
' ,, 

,, 
~::1///§'//i-L 

8 *9 

= ... 
1, '1 
1
1 

1
1 

I! 11 
II II 

11 II ,, ' 
lj • '.::j///§'///• 11 

J.-1,_,J, J.-1,_,J, 

IO *I I 

APPROACH END GUIDE RAIL TRANSITION AT STRUCTURE PARAPET 

~ 
DRILL I" OU,. 

lY:·~l, \ f-. 'i POST 

,-1 kllt±:±:::t 1----41:2.-j 

r 
IL½· 

-1µ,· 
5' ·5½ • I WITHOUT INLET! 

6' ·0" ! WI TH IHLEH 

C6x8.2 RUBBING RAIL END DETAIL 

L~- 7r­
'~ -t3 

I n.- I 
SPLICE PLATE DETAIL 

* POSTS THAT ARE DENOTED WI TH !*l ARE BOLTED TO THE W-BEAM. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TRANSITION AT 
END OF STRUCTURE 

SHEET _.l_OF ...L 

RC-5O 



\. 

~ ' 

161/, ·! ~: 

BRACKET TO 
POST BOLTS 
AND NUTS, 
SEE DETAILS, 
SHEET 2 OF 5. 

J_ 
4" 

z 
0 

I. 

11/s "C T'fP, it-_l 

I " 4.34<8:bn= 
0. 75":g:o!

8 n •UNGALVANIZED 

~ 
THICKNESS 

' '·O. o· 
5. 8 75" 
:g:~r 0.17 "• 90" +I. 5( TYP,) 

11" 

11/, .. 1~ 
STEEL POST---+-

l'" x ll" x II" PLATE\ ,. 
SEE DETAIL A 

27" 

I¥," -j~ I '/s "I TYP.1 

I~' 

-- l-f4 -~ 7t 
T 

~ 

u 
w 
~ 

0 

CT[11Y," l''h'L 
13" t- 9'/," 

t- Jo 2S"R •o.12s· 
~~ _ TRAFFIC DIRECTION ~+I,-+'--+ \ 

OFFSET BRACKET 

\. 

,--L_7:--11/, 'ITYP,1 I 1/4 " 

~ 
91/z" 

t-
101/4" 

•·-o .. L 

i_;l11 
ALL HOLES ARE 
1¼ " 0 ( A. UNLESS 

A>~ ~:HERWISE NOTED. 

POST 

2' -0" 
~ 

MIN. 

PLAN VIEW 

¼" 

2" PO 

W
AND ST BOLT 

NUT 
SEE DETAILS 

. SHEET z OF 5. 

E
W-BEAM RA l L 

LEI.IENT 
SEE DETAILS 

D 

S !DE VIEW 

W6 x 8.5 OR W6 x 9 POST DETAILS 

12½" LAP 

13' -61/2 " 

12' -6" 

6'-3" FOR 2-S !TYP.l 

3' - 11/z" FOR 2-SC l TYP. l 

1A 
~12" 

,1r, .. 

OFFSET BRACKET TYPICAL SECT I ON 

'i. 
POST & OFFSET BRACKET 

I 1/4 " 7 
f--11/s "( TYP. l 

I BRACKET TO 
,,-~-~,,~_~_ I POST SOL TS 

1/s" 

Fr
?" POST BOLT 

I ANO NUT, -,-
9~ 

101/4" 

_L__ 
6'-0" 

b 
POST 

AND NUTS, 
SEE DETAILS, 
SHEET 2 OF 5. 

All HOLES ARE z, -0" 
J.fo "0 I A. UNLESS ~ 
OTHERWISE NOTED. IMIN. 

~" 

0 

SIDE VIEW 

SEE DETAILS, 
SHEET 2 OF 5. 

W·BEAM RAIL 
ELEMENT. 
SEE DETAILS 

5 3/a" COLD FORMED C-POST DETAILS 

ADJOINING 
RUBBING RAIL 

½" R.TY1 
8".±Yi" 

' 7 ".!,._AP 

2 ", l" 12" 

13' - I " 

12' -6" 

6'-3-FOR 2-S! TYP.l 
3'-l½"FOR 2-SC 

lTYP.) ~ 

j: -$- I I 111 • I II ,,, • ' 
ti , , , ir I •~ I I , , N J---.--;v~1~,....;.-;i+~l' ~+1 : : . 

I I , ·,v, .. 
ADJOINING 
RA IL ELEMENT 

l-A 
12" BACKING PLATE 

SEE NOTE 6 

-Y4"X2½" 
SLOTTED HOLES FOR 
POST BOLTS 

- ¥4 "X 11/s" SLOTTED HOLES 

FOR SPLICE BOLTS 

- 1/4 "X2½" SLOTTED HOLES FOR POST BOLTS 

' 3' - 3" 

I1+ ~ 1/~ 

4-1/," ANCHOR BOLTS .*IN, \~ ~ I J" I 8" LONG. SEE CURRENT BRIDGE ,, ,,,,,,, 
CONS iRUC T ION ST AND ARO ""'-. ~--l.,--l---+1 '---'Y~¼-«-,~\---l--y,";;"1//"\."·"'"~ 
DRAWING, BC-738 "'- _._ \ _._ 6" .,-LEVEL 

DETAIL A 
~- "?I} .. 

' 
THICKNESS IS ,'4 " iq BARS f) 6" C. TO C. 

4' -0"X4' -O"X8" CLASS A 
CONC. SLAB 

ALL HOLES t "0 UNLESS OTHERWISE NOTED. 
USE SAME BASE PLATE DETAILS FOR 5½" 
COLO FORMED C·POST ANO W6 X 9 POST. 

SYMMETRIC ABOUT 

TOP OF STRUCTURE 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

SEE NOTE 3 

\. / IV!(,"R, 
12 GAGE STEEL 11 " 

,;AL'ANIZED 'b II f~I 1/,, \, 10· I 1 
NEUTRAL 7 ~ _ "\:._ 3~fo" 
AXIS ,.-vo/, "R.. ~ 1 .. 1 3 1/4" 

'\~' 1/s"R. l/i~ 

L ¼·~ ~J'/,42¾,"' 

1--,1/,~ NOTES 
12 1/4 ~" ----------j--

RAIL ELEMENT 
SECTION A - A 

OFFSET BRACKET 

POST 

r:'.::::r 

I. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 620. 

2. PROVIDE EITHER 5½" C-POST OR W6 x 8.5 OR W6 x 9 POSTS WITH 
MATCHING OFFSET BRACKETS FOR THE STRONG POST GUIDE RAIL SYSTEM. 
MIXING OF DIFFERENT POSTS AND OFFSET BRACKETS Will NOT BE 
ACCEPTABLE WITHIN A PROJECT. 

3. NO SEPARATE PAYMENT Will BE MADE FOR INSTALLATION OF GUIDE RAIL 
OVER UNDERGROUND STRUCTURES. CONCRETE, REINFORCEMENT BARS ANO 
HARDWARE ARE INCIDENTAL TO THE GUIDE RAIL PAY ITEM. 

4. PROVIDE RUBBING RAIL WHEN THE HEIGHT OF STRONG POST GUIDE RAIL 
IS OVER 28" IN TRANSITION AREAS TO EXISTING GUIDE RAIL 

5, ATTACH W-BEAM RAIL ELE~ENTS TO EACH POST, SPLICE RAIL ELEMENTS 
ONLY AT POSTS ANO LAP IN THE DIRECTION OF TRAFFIC. 

6. USE 12" BACKING PLATES FOR THEW-BEAM RAIL ELEMENTS AT All 
INTERMEDIATE POSTS WITH THE SAME SECTION AS THE W-8EAM 
RAIL ELEMENT. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

- 2%2 "XI 1/3 " SLOTTED HOLES 

FOR SPLICE BOLTS. 

_._,,,__ 
6"x3"xl0 GA. COLD FORMED CHANNEL OR /' t:::::r 

TYPE 2 STRONG POST 
GUIDE RAIL 

W-BEAM RAIL ELEMENT 
C6x8.2 RUBBING RAIL 

~ FOR SPLICE BOLT AND POST BOLT DETAILS, 
SEE SHEET 2 OF 5. 

SEE NOTE 4 
GUIDE RAiL WITH CURB 

OR RUBBING RAIL 
SEE NOTE 4 

SHT,_l_OF.2.. 
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i. , 
~ 

~ 
~/ 1/ SAME SECTION AS 

W-8EAI..I RA IL 
-~· ELEMENT 

•?f· 
, I , 
141/4 .. 

1
., 

1/4 .. I 
2' -0" M!N. 

2" M [fL 

=11 
~l 

A%"xl1/s" 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

I 

\__ ... r. " X 2½ " 
SLOTTED HOLE 
FDR POST SOL TS. 

+.030 
I. 062 -. 097 

-+---+-- L 

I 2.000'.·869 j IL • ~ IJ'10. 108 M!N. 
• 0. 160 MAX, 

DETAIL B 
TYPE A PLAIN WASHER 

... 
FOR SPLICE AND POST BOLTS, 
SEE DETAILS. FOR ALL SPLICE 
BOLT CONNECTIONS, PROVIDE 
A TYPE A PLAIN WASHER 
BETWEEN BOLT HEAD ANO 
TERMINAL SECTION. FOR 
WASHER, SEE DETAIL B. 

i , 

"' 

2" MIN. 

2' ·0" M!N. 

'!.1lil1·l1 '\ =~-
1, . -

·11·1, ~ 
··11 : --_-_ - :' 
:! 1 • c~-=-
. V ... zr.-,,y,· \ 

SLOTTED HOLES \ 
FOR SPLICE BOLTS. j 

TABS TO CLEAR RAIL 
ELEt.lENT BY ½i" 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

TERMINAL TO BE PLACED ON FACE 
OF RAIL ELEMENT 

FACE OF 

N 

ALTERNATE TERMINAL SECTIONS 

' 

~

1/ 

WALL 1/4 " 

~ ~ .r-v ~~t .. fl ~ I • I 

'[f&+ o/ -~ ·"-sEE OETAILo~·.~~~ FLARED ~ + - _ ~ MOOIFICATI OR ~ b~1====~~=--,-- SAFETY WALL,ED • OR TO BE OETERM l/4" THICK PLATE 
INEO BY ENGINEER, 2' ·6" 

3" 81/2 " 81/1_" -1." ' .. 

I 1/ 4 " 0 HOLES IN ft 
~ ! "0 HOLES l ~ ! , ! ¾ FOR 3/s "0 

-~ ill l A I . CAP SCREWS 

3" 

" .., 
.;;:_ .., 

6" 

< THE BRIDGE CONNECTION TERMINAL 
MOO[F]CATION MAY BE FABRICATED AS 
ONE PIECE TO ELIMINATE WELD!NC.l 

DETAIL A 

ANO WASHERS 

••¥."x3" 
SLOTTED HOLES 

4 1/4 " 

•• PROVIDE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT ANO 
-TIGHTEN ONLY TO A POINT THAT WILL ALLOW GUIDE RAIL TO BE FREE 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES. SEE CURRENT BRIDGE 
CONSTRUCTION DRAWINGS, BC-739, FOR ATTACHMENT DETAILS. 

TO MOVE. 

TERMINAL SECTION BRIDGE CONNECTION 

r 

"" "' 
" ...,. ~ 

N 

" ~ 

WHERE REQU [R • 

! " HOLES FOR 3/s" HEXAGON HEAO 
CAP SCREWS ANO WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734, FOR DETAILS. 

~

¾"· 
716" X 1'i 

,~,.ii LJ %" 

1/~"~ 

POST BOLT 

" OVAL SHOULOE~7 

¼ "-;i_17 -\, " 
lo/," ill-7 i,·tJ 

l!j4" 

SPLICE BOLT 

,~:ES\:".:· DEEP , ,' ;: .. 

%WV 
·~RECESSED OR 

CHAMFERED 

NUT 
USE L:4½" FOR ALL RUBBING RAIL TO GUIDE RAIL POST r:DNNECTIONS 
ANO IJSE L =2" FOR ALL w- BEAM RAIL ELEMENT TO GU I OE 
RAIL POST CONNECTIONS ANO OFFSET BRACKET CONNECTIONS. 

¼" ~6" 

-j i---i r-- J 
© bl %" 

__j¾ .. 1-- ~l bl _J§Jl..-
¾ 

NUT BOLT 

BRACKET TO POST 
BOLT AND NUT 

NOTES 
1. USE SPLICE BOLTS TO DEVELOP THE DESIGN STRENGTH OF THE 

RAIL ELEMENT. 

2. PROVIDE TERMINAL SECTION BRIDGE CONNECTION, WITH WELDED PLATE 
FOR SAFETY, AS AN INCIDENTAL ITEM, 

3. SLIGHTLY NOTCH ROUND HEADS OF POST ANO SPLICE BOLTS 
TO PROVIDE FOR WRENCH, WHEN REQUIRED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

SHLL OF _i_ 
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$ 
~

_J 
¼" 

7 * -g--
% "0 HEX BOLT % "0 HEX NUT 

DETAIL A 
HEX BOLT AND NUT 

% " 

iJ_,,., ~1~ 
DETAIL B 

STEEL WASHER 

I 13/," I -H--Y," 
DE TA IL C 

TAPERED WASHER 

Lb_ Q3 .. .J. .. L£'i 
N-4 : ~7 t-f1 
\22~-:('~~ ~ ~ 

i} 
__j ~"' 

% "0 HS BOLT % "0 HS NUT 
DETAIL D 

HIGH STRENGTH HEX BOLT AND NUT 

w-i"ffi'it •a 
Th J~9/64" 

STEEL WASHER I "0 HEX NUT 
DETAIL E 

HEX NUT AND STEEL WASHER 

BREAKAWAY CABLE TERMINAL 
END TREATMENT FASTNERS 

16" 

' ,-Z'-0" MIN ~ 
' 5'·0" •IN.~ -----

'-- - ~ - -----' ' I POST 

'-..J W·BEA• R ' '-. A IL ELEMENT~ \ 

11 

11 

u 

·. OFFSET ....... 
\ BRACKET \, \ ' . ' '/ ,:r: 

6' - 3" 

PLAN VIEW 

PAY LIMIT FOR GUIDE RAIL 

27" 

12'-6" fTYP.I 

11 

11 

u 

!0,'4" 

6' - 21/s " 

ELEVATION VIEW 

S'·O" MIN,~ - ~ -1,r--~'\ TOP OF SLOPE---.....__ ----

,.._ ----
__;,-

--- ANCHOR PLATE, SEE 

_ - -~ DETAILS, 

CONCRETE FOOTING-\---J.-__ "- -
CRAOE ENO TREATMENT \ -?5<J 
AREA TO A MAX. 12: I SLOPE, 
FOR LIM [ TS AS SHOWN. 

/l I' f2·-GY," 
2' -0" 

r· -2 ¥4 " I' -6 f'4 " ,. -or, .. I I I & I 
__ _Jf __ .l!::'. __ _IL_.L_ __ I_ -1 

11 

11 

u 

4· - 1 ½... ! 4' -1·r4.. I 11· - 1 ½.. I 6' -2.. \ 6' - I 5-i_" 

37' -21" 

& PROJECTED TANGENT LINE FROM FRONT 
FACE OF W-BEAM RAIL ELEMENT. 

PAY LIMIT FOR BREAKAWAY (ABLE TERMINAL END TREATMENT, SEE NOTE I. 

3 SPACES Cl 4' -2"= 12' -6" 

25' -0" 

11 

11 

2 SPACES Cl 6' - 3 "= 12' - 6" 

TERMINAL 
POST 

12" 

WWF 6X6· 
W2,9XW2.9 

11 

11 

u 

II 
11 

u LJ 3" CLEARANCE 11 
!TYPl ~f--27" ! TYP. l FOR END TREAHAENT 

CABLE ASSEMBLY , 
SEE DETAILS, 
SHEET 4 OF S. 

4'-J'/4" 

20' -0" MJN. 

--- SEE TERl.l[NAL SECTION, 
SHEET 4 OF S. 

TRAFFIC DIRECTION 

SEE CABLE ANCORAGE 
DETAIL. 

3' ·O"M.JN, 

24"0 CLASS A CONCRETE FOOTING 

BREAKAWAY CABLE TERMINAL END TREATMENT 

MACHINE BOLT WITH HEX NUT.­
SEE OETAIL A. 

TERMINAL POST, 
SEE DETAILS,­
SHEET 4 OF S. 

14 GAGE WIRE, 
SEE NOTE 2. 

NOTES 

2" /- 1/4 "0 <TYP.> 
:-----.....~ CABLE ASSEMBLY, 

SEE OETAJLS ,· 
SHEET 4 OF 5. 

I. PAYMENT FOR THE BREAKAWAY CABLE TERMINAL END TREATMENT 
INCLUDES THE LAST 25' ·0" OF RAIL ELEMENT, POSTS, TERMINAL 
SECT [ON-B. C, T., CABLE ASSEMBLY, HARDWARE, ANCHOR ANO BEARING 
PLATES, EXCAVATION AND CLASS A CEMENT CONCRETE. 

HEX NUT AND 
STEEL WASHER• 
SEE OETA IL E. 

-~ 

4" 4" '" 

·®- -4- -~ 

FRONT VIEW 
! WI TH CABLE ASSEMBL Yl 

lj4 " I/ °" 
ANCHOR 
PLATE 

¾ "R.7 ~1/i '' 

;,,~_ E~ 
~~~L5E\;;EMBLY: ~ 
SHEET , 

0
f5

5_ r--//11 JI¾ .. , =::- / RAD 

11
/1& "0 _/ 'f4" _ 2°" 

SIDE VIEW l/4" 

_.// 

ANCHOR PLATE 

HIGH-STRENGTH HEX BOLT 
ANO NUT, SEE DETAIL D.~ 
TORQUE BOLTS TO 155 '-, 
TO 170 FT. -LBS. 

THREE I Jl STEEL WASHERS, 
SEE DETAIL B. 

BEARING PLATE, 
SEE DETAILS, 
SHEET 4 OF 5. 

TAPE RED WASHER, 
SEE DETAIL C. 

HEX NUT AND 
STEEL WASHER, 
SEE OETA IL E. 

FOUNDATION ANCHOR PLATES, 
~ ~ .,,- SEE DETAILS, SHEET 4 OF 5, 

:-i_:·:::1 ~/?}: ~<14<1::~,, 
¼ "0 x 18" LONG ANC~-: BOLT BASE \:~-~4"·~:~-LASS A 
WITH NUT AND WASHER PLATE C CONCRETE FOOTING 

CABLE ANCHORAGE DETAIL 
FOR FOUNDATION DETAILS. 

SEE SHEET 4 OF 5. 

2. TO RETAIN BEARING PLATE POSITION AFTER INSTALLATION, 
WRAP A SINGLE 14 GAGE GALVANIZED WIRE AROUND TERMINAL 
POST ANO PLATE NEAR TOP OF PLATE. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

BREAKAWAY CABLE TERMINAL (B.C. T,l 
END TREATMENT 

MAR. 25, 1994 SHT • .l..OF 5 

OIRECTOR. BUREAU OF DESIGN RC-52 



1/4" THICK PLATE 

;:: 
~ 

I 1;4 ul 4" 

9" PLATE A 

9Y!" PLATE B 

½ " R. ( TYP.) 

l I II I '-

"' N 

w 

3-2 "0 HOLES, 
PLATE B ONLY 

BASE PLATES A & B 

! "0 HOLES\ TYP. l -
("-
\_J 

"' 
)-,-_ 

N 

"' q7 - ~ 

"' l" THICK PLATE~. I I 
' ,, N 

\_ / 

I 6½" I I 
4½" 

BASE PLATE C 

61/2 " 

4½" I" 
BASE PLATE B, 
SEE DETAIL.~ 

"' ) {( 1-)-l-----l--~e---!-'::; +-r-

I 
I 
L ___ _ 

"' N 

;:: 
~ 

PLAN VIEW 

FOUNDATION ANCHOR PLATE 

t 

TERMINAL POST-~"-~ BASE PLATE A, 
! SEE OETA IL. 

' ' r- it 
:;;.:1 t 

~• I 

L I 

~1--1/, 
PLAN VIEW 

-1 3 "r--
r 
'' 

1/,"0 ~11 
TS 6x6xO. 1875 -. 

" " --------"' 

-I 

•D 

"' 

14 v ·~~}:I ll 
I I I l 

1r4 "0~, 

11/, "0 

L 
21/s "_ 

IT'r, .. 

' 
6" 

-----------,~ 
------

ro 

I Jr p 
11/4 "0 _J ~ __L_J_ 3" 

7 

FRONT VIEW 

\BAR ¾ "x¾ "x6" 

\ 

" ~ 

Y, ,.__j 1--
SI DE V JEW 

BEARING PLATE 

[ Ea J t _____,-/ "J 30° BEND FOR TERMINAL 
SECTION USE ONLY 

SEE TERMINAL SECTION BRIDGE CONNECTION 

DETAIL. SHEET 2 OF 5, FOR DIMENSIONAL 
REQUIREMENTS. 

Ea 
Ea "' ~ 

l½" 

Et• I~ II ' "" 
Ea 
Ea 

DETAIL A 

MODIFIED TERMINAL SECTION 
BRIDGE CONNECTION 

,,,------TERMINAL SECTION, 

N 

11/, "0 HOLE FOR BRACKET TO 
POST BOLT ANO NUT, 
SEE DETAILS, SHEET 2 OF 5. 

FRONT VIEW 

TERMINAL 
SIDE V JEW 

MOO[FlED TERMINAL SECT[ONZ 
BRIDGE CONNECTION, SEE 
OETA!L A. 

/ SEE DETAIL 8. 

BASE PLATE B, 
SEE DETAIL. 

;:: 

~ 
' 

POST 

.- FOUNDATION POST 

'l 

BRACKET TO POST SOLT 7 
ANO NUT, SEE DETAILS,.· f._,/4. ". 

SHEET 2 OF 5. /~_~J 
,.,,· ,1/,;!:-

0 
{ 

~LI II 18" C. T O (. \_2" POST BOLT ANO NUT, 

GRADE 

TS 6X6XO. 1875 

. 1/4" THICK PLATE 

~ ""' ' " 

o/16 " 

BASE PLATE C, 
SEE DETAIL. 

SIDE VIEW 

"'"' 

PLAN VIEW 

~ 

. 
N 

"' 0-1 
FRONT VIEW 

1fr," 

"" 0 

~ 

W-8EAM 
RA IL ELEMENT 

SEE DETAILS, SHEET 2 OF 5. 

TERMINAL SECTION 

l/4 " 
r-~~--t-----, 

--- 1/," THICK PLATE 

I 9
" I 

: 18" 

SIDE VIEW 

FOUNDATION POST 
1USE AS ALTERNATE FOUNDATION TO ANCHOR 

PLATE ANO CONCRETE FOUNDATION) 
6' - 6" 

51;. " 7" 
/HEX NUT ANO STEEL WASHER, BOTH ENO$, ~ 2" ~ 
r sEEDETA[LE,sHEET]oFs. I *"IHI*"._ 

1 

•q,,;~',~11'~ I ym~~ 
'\c'L&\,'y,,::,•:::VANIZED CABLE -:I 1'/,"0 _J l\',"0 ~'"0 

CABLE ASSEMBLY 

]' -21/2 " 

11" RADIUS 

2' _41y! 

lfll "x 11/s" SLOTTED HOLES FOR SPLICE BOLTS ANO NUTS, 
SEE DETAILS, SHEET 2 OF 5. 

DETAIL B 

TERMINAL SECTION 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

BREAKAWAY CABLE TERMINAL <B.C. T,l 
END TREATMENT 

SHT._i_OFl 

RC-52 



& 
;;/ 

"" "' 
" ,,,. 

Is 
"' 

I HEIGHT OF POST 

I ROTATIO~ ·~CLES 

W - BEAM RAIL ELEMENT 

( a, I ~ 
~ ~I" S lOE OF 

111-::::0~ 111 
I 

TRAFF IC FLOW 

¾ "0 HOLE FOR 
¾"0x2"H.D. HEx 
SOLT ANO NUT, 

STEEL POST 

TYPICAL FOR 
15"THRU 75°POSITIONS 

ROTATING BRACKET 

~ROTATING Jt BRACKET 

6'-3"~ 

W6X9 POST 

~ROTATING J BRACKET 

6' ., .. j 6' ·3" 

51/s" C-POST 

TABLE A 
17" 14 ½ " 111/,"I s½" I'½" I 
15• ,o· w [ Go· [ 15· [ IP i 

15• 

i 
D~ 

30° 

rr l>,: il'> 
V.o• 

rr----V,s- LJ . . 

-0. 

- - - - ,,,,-- POST ~ ---: - ~ 

- _ _ _ _ _ _ TOP OF SLOPE-.. __ - - -
______ > _____ _ 

~"-. 

PAY L HAIT 
FOR GUIDE RAIL 

II 

'' u 

f / OFFSET BRACKET 

\ 
~\ 

I I \· 
I' \ 

u 
\ 

~, .. 
f ~7" 

~1 12 " 

PLAN VIEW 
SEE NOTE 4 

" ~- I' - 81/4 " 

PROJECTED FRONT FACE 
OF GUIDE RAfl 

PAY LIMl_l_FOR TYPI_2 STRONG_POST ENQ_TREATME!-JL SEE NOTE I. 
3 7' - 6" 

OELJNEATOR, SEE NOTE 2. 
6' - 3" 
\ TYP.) 

"~ -_.,_, ~-
·,,.;,-~ 

~: 3'-3"MIN.,1-----:~ 11 II 
11 I, I I TYP. , I 1 

2 7" U SEE TABLE A U 
U ALL POSTS u 

ELEVATION VIEW 

TYPE 2 STRONG POST END TREATMENT 

';,,·~-~-;:.:,(,, 
II 
II 

u 

2' - 11/z " 

"'' ' 
.. 

4' - 31/4 " 

,_ ROUND OR SQUARE 
ANCHOR BLOCK 

u- THE OFFSET DIMENSION 
MAY BE REDUCED TO 
ACCOMMODATE RESTRICTED 
CLEARANCE CONDITIONS. 

FOR ALTERNATE TYPE A 
INSERT ASSEMBLY, SEE 
BRIOGE CONSTRUCTION 
STANDARD DRAWINGS. 

TERMINAL SECTION 
BRIDGE CONNECTION, SEE 
DETAILS, SHEET 2 OF 5. 

" MAX. 

=-~' 
I E111114"lj £" 111,--

1 
2--0 .. 

/ ' CLASS A __,, 
CONCRETE ANCHOR 4- 3/a "0 ~ 13" LONG 
BLOCK i M!N, l ANCHOR BOLTS. 

SEE NOTE 5 POSITIONING OF ROTATING BRACKET 
NOTES 

TYPE 2·S GUIDE RAIL 

PAY LIMIT • GUlOE RAIL 

l 

II 
··--,-~··· 

" II " !I H/Hf,IIQ' 

!! !! !I II 1r 
I! !! !I II 1111 

u I! u II 1111 

TYPE 2·1C CUlOE RAIL 

4 SPACES = 25' 

-TRAFFIC DIRECTION 

11 tHllfilllfll !! 
1r 1r 
1111 1111 

1111 1111 

2' ·'3" 
TYP. 

! 

II 

1r 
1111 
1111 

ALTERNATE 
END 

EDGE OF SLOPE 

2' ·O"MIN. 

11· 

50' APPROX. 

1k. 

FACE OF GUIDE RAIL LINE 

4· :6" 

FOR CONCRETE ANCHOOS, 
SEE DETAILS A ANO B, 
Rc-53, SHT.2 ff 2. 

PAY Llt,Hi · ALTERNATE HPE 2 IEAK POST END TREATMENT 

PLAN 

IK 

11 ,Mt61Q~IJI 11 

1r 1r 
1111 SEE POST DETAILS, j.111 
II JI RC·S3, SHEET I OF 2.__,.!I ti 

ELEVATION 

,.-27" ! TYP. 
1 UNLESS NOTED 

OTHERIISEl 

TYPE 2 WEAK POST 
TREATMENT 
SEE NOTE 5 

!I 

1r 
1111 
1111 

OUTS IDE EDGE Cf SHOULDER 

2'4 .. 

GROIJNO LINE 

ENO POST SlPPORT J~y~~~ "T1llltJ!fl1 
.I.NGLES, SEE DETAIL O. J 1 '""'--1 1 PARTIALLY 

CROUNO LINE 1 1 BELOI 

AT ANCHOR I J I CROOO 

FOR CONCRETE ANCHORS, 
SEE DETAILS A ANO B 
RC-53, SHT.2 (.f 2. ' 

I. PAYMENT FOR TYPE 2 STRONG POST ENO TREAn.lENT INCLUDES 37' -6" OF 
SLOPING RAIL, TERMINAL SECTION, HARDWARE, EXCAVATION ANO CONCRETE. 

2. !NSTALL DELINEATOR ASSEMBLIES UNDER SEPARATE PAY ITEM OR CONTRACT. 
FOR ADDITIONAL DETAILS, SEE TRAFFIC STANDARD TC7709, 

3. ONLY THE NECESSARY DIMENSIONS, FOR UNIFORMITY ANO INTERCHANGEABILITY 
OF ROTATING BRACKETS, ARE INDICATED. PROVIDE ROTATING BRACKETS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 

4. MEASURE OFFSETS FROM THE PROJECTED FRONT FACE OF THE GUIDE RAIL TO 
THE FRONT FACE OF THE POST. 

5. TYPE 2 STRONG POST ANO ALTERNATE TYPE 2 WEAK POST EtlO TREATMENTS MAY 
BE USED TO TERMINATE STRONG POST GUIDE RAIL EXCEPT ON THE INTERIM 
N.H.S. HIGHWAYS WITH POSTED SPEEDS OF 50 MPH ANO ABOVE ANO WITH 
CURRENT TRAFFIC VOLUMES IN EXCESS OF 6,000 VEHICLES PER DAY. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

~~MMEND~ 
-J,9 J ,_. 

BUREAU OF DESIGN 

POST TYPE 2 STRONG 
GUIDE RAIL 

TREATMENTS END 

DIRECTOR, BUREAU OF DESICN 

~~E'Q M~R;:,1994 5HT.2.0F.2. 

Cl<lEF NG I NEER <;;r\ RC - 5 2 



31/4 " 

6~" 

10' 

13' -6½" 

12' - E," 6~" 

2" >-----t----, 

EXTRUDED POST PLATE 
8"x24"x¼" 

~ 2.2S" +O. 125" 
i I -0.063" 

~ 

o. 375"R.-· LposT PLATE 53 X 5. 7~POST PLATE ~ L 8" X 24" X 1/~ " 
12 GA. GALVANIZED STEEL~ 

A 3. 375" -.o. 125" 
-0. 063" • Lt' -+.0. 125" 8" X 24" X 1/4" 

-0. O" 
L 30° ±1.5•« TYP.l PLAN 

TRAFFIC DIRECTION 

' I,, ~ ' I I' 
1 1 * ! i I * ' // -w · N 1'/~ 

•UNGAL VAN I ZED'- O. 25 "• 
THICKNESS PLAN 

3" 

S'O,O.tETR [CAL 

I 17132" --+-----, 
¼" 

-- , . 
I ---"'- T '·11 I // / /t'. I ::t I ___L -r --$- ' I I i /J I / \ LL------'---- ,, 

I 3.v •• · I 
rmn 

l'/··7 r rm-I I 

n 
ABOUT 

NEUTRAL AX IS -;,f:_ 

SECTION 

12¼" 

•FOR SPLICE DETAILS, SEE RC-52, 
SHEET 2 OF 5. 

A 

23/;i' x 11/s" SLOTTEO HOLES 
FOR SPLICE BOLTS,--­
SEE DETAIL B. 

_J 
¾;" 0 HEX 

• W-BEAM 

3/16" 0 HEX SOLT~ NUTL 
t$i¼D J_ 

RAIL ELEMENT 

A-A 
¾~I Lllo/," 

NUT wD POST BOLT 

DETAIL A 

¼" X 3/s" OVAL SHOULOE7R 

¼"~ 
11/," . --{ 

Ll 1
1
/," 17 1~11/4" 

SPLICE BOLT 

1t" 

~

ESS J/32" OEEP '1~ .. " 0 I . · 17 
~ 

--. 

1¥," 
- I N _j 

.-- I I "ET A I L T 1/,··· D 

¥4" X 2½" 
SLOTTEO HOLES FOR 
POST BOLTS, 
SEE OETA IL A. 

6 ½ "I I 11 1/," •l 

¾" •l 

II 
: I 63" 

POST PLATE IS ~\;,L---1------ --= 
EXTRUDED AS ONE~" RAO. TI UN IT W l TH FLANGE, 11 

8 l 

~
. ,. .. II 

POST PLATE • i .. 
BE cur ALONG -------,-,y,;-------,-- ____ ,w----....-
THESE LINES L...l.'...J_ ll.......l:'... 

FOR ORIVING. ELEVATION SIDE 

ALUMINUM ALLOY POST 

6½" 1/-1/s" 0+ 

0\ 

'!.r:, 1¾ 'J· I J_ 1/,L 21/, 
1/4[7 1¼ 63 u 1/4[7 21/s 

POST PLATE UAY TI\ I POST PLATE MAY 
BE CUT ALONG l I BE CUT ALONG ~--J"-<1--1--,l 
THESE LINES I THESE L 1NES 
FOR DRIVING. FOR ORIVING. 

:b :: /'1;J ,J. JJ :b : :: /~c l , 
63" 

ELEVATION S !DE ELEVATION SIDE 

3 ¾" x 2 1/4" COLO FORMED CHANNEL POST S3 x 5. 7 

TYPE 2-W GUIDE RAIL POSTS 

---jrlO GA. OR 
I APPR. EQUAL 

\'-o' "'\s' 4/!P. 
.. ,o', o" • / 

'i•o'",~#7 ~-,,,; ' ,.. /4#0 

+POST DETAILS FOR TYPE 2-WM MEDIAN BARRIER SHALL 
CONFORM TO THE DETAILS AS SHOWN, EXCEPT THAT THE 
POST BOLT AND SUPPORT BOLT HOLES SHALL BE 
LOCATED ON THE FRONT ANO REAR FLANGES. 

t 
C 

,, Affr~ , ,,,/ 
AY" .. 
,j?'A} f/· 

NOTES 

I, PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 620. 

NUT 
SQUARE WASHER 

~ / ~-~· 
y _,.,/ ,, ,w -SQUARE WASHER 

% ,¾ SEE DETAIL C. • 

2. THE 31/s" x 21/4" COLO FORI.IEO CHANNEL POST, 53 x 5. 7 
POST AND ALUMINUM ALLOY POST MAY BE 810 AS ALTER­
NATES FOR TYPE 2 WEAK POST GUIDE RAIL SYSTEM; 
HOWEVER, MIXING OF DIFFERENT POSTS WILL NOT BE 
ACCEPTABLE WITHIN A PROJECT. 

BASE PLATE 
SEE DETAIL D. 

4- 1/s" 0 x 8" LONG 
ANCHOR BOLTS, SEE DETAILS, 
BRIDGE CONSTRUCTION STANDARD 
DRAW ING, BC- 738. 

•4 BARS Q 6" C. C. EACH 

3' - 3" 

6" 
¾ 

LEVEL 
~ 

·lt---r -~- -~11. .. . . . . . ·. __r 
' 

TOP OF STRUCTUR-E_:::::..,~~~•----------~ 

\ I 

4' x4' x8" CLASS A 
CONC. SLAB 

GUIDE RAIL 
OVER UNDERGROUND STRUCTURES 

DETAIL B 

I?p 
+ 

t" 0 l TYP.) 

DETAIL D 
BASE PLATE 

NO SEPARATE PAYMENT WILL BE MADE FOR INSTALLATION OF GUIDE RAIL 
OVER UNDERGROUND STRUCTURES. CONCRETE, RE I NFORCEMENT BARS, ANO 1 USE BASE PLATE FOR 3 ¾ " x 2 ¼ " COLO 
HARDWARE Will BE CONSIDERED INCIDENTAL TO THE GUIDE RAIL PAY ITEM, FORMED CHANNEL POST, ALUMINUM ALLOY 

POST ANO 53 x 5. 7 POST.l 

1f2 " 0 x I 1/2 " LONG BOLT 
TO SUPPORT RAIL ELEMENT. 

30" 

--...._ 
2· 

MIN. 

' ' ' 

TYPICAL 

~' 'fi6" 0 POST BOLT ANO 
NUT, 4000 LBS. MINIMUM 
TENSILE STRENGTH, SEE ['~ETAIL A. 

SEE NOTE 3. 

INSTALLATION 

3. DURING ERECTION, USE TEMPORARY SUPPORT BOLTS OR 
TEMPORARY QR[FT PINS TO SUPPORT THE RAIL ELEMENT 
UNTIL THE 3/16" POST SOL TS ARE PROPERLY TORQUED. 

4. ATTACH W-BEAM RAIL ELEMENT TO EACH POST. SPLICE ONLY 
AT POSTS AND LAP IN THE O[RECTION OF TRAFFIC. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
GUIDE RAIL 

MAR. 25 , 1994 

D!REC10R, 8URE~U OF DESIGN 

~~:v~,~1994 SHT,_J_QF 2 

RC-53 



2' - 0" 

,~-SHOP CURVED RAIL, 

SEE DETAIL C. 

FACE OF GUIDE RAIL LINE 12' -6" TYPICAL, TYPE 2-W 
LENGTH ALONG BEAU 13' -6½" 6' -3" TYPICAL,_ TYPE 2-WC 

3' - I Yz" TYPICAL, TYPE 2-WC( 

PAY Ll!.l!T TYPE 2-W ENO TEAntENT, !PAY L!>JIT GUIDE RAIL/L.F. 
DRIVEWAYS ANO OPENINGS 

1 

' 

2' :9" 
TYP.f 

OUTS I OE EDGE OF SHOULDER~- -TRAFFIC DIRECTION 
PLAN 

,-GROUND L [NE ~ 
~

ART!ALLY BELOW 
GROUND 

~~ 
- - - -

,---i\fllll1lJffPll 

I l \__ GROUND L I NE 

'"'·- END POST SUPPORT 
ANGLES, SEE DETAIL 

I l AT ANCHOR 

I ,'_ I 
L _ _: .=-t---- FOR CONCRETE ANCHORS, 

SEE DETAILS A ANO 8. 

ELEVATION 

TYPE 2-W END TREATMENT AT 
DRIVEWAYS & OPENINGS 

T 

<USE ON BOTH SIDES OF DRIVEWAYS & OPENINGS> 

12'-6"' TYPICAL, TYPE 2-W 
6' -3" TYP [CAL, TYPE 2-WC 

3' - I½" TYPICAL, TYPE 2-wcc 
2' -9" 
TYP. 

1 

3' - 3" 
TYP. 

3' - 3" 
TYP.t 
~ 

-i 

FLARED TERU(NAL 
SECTION CONNECTION, 
SEE OETA·!L F. --

RAIL ELEMENT 

1/i" X 3" X 21" STEEL 
PLATES WITH 8-1" HOLES li!I 
3" C. TO C. 

PLAN 

FLARED TER>JINAL 
SECTION CONNECTION, 
SEE DETAIL F. ~ 

10-1" 0 HOLES ~ 3" C. TO C. 
FOR 8-1/a" 0 X 18" LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE 
FOR POSITIONING, SEE DETAIL E. 

RA IL ELEMENT 

¼" x 3" x 27" STEEL PLATES 
WITH 8-1" HOLES I) 

3" C, TO C. -----~ 

PLAN 

SPLICE BOLTS ANO NUTS 

! O· I " 0 HOLES o 3" C. TO C. 
FOR 8-¼" 0 x 18" LONG ANCHOR 
BOLTS. ·two SPARE HOLES ARE 
FOR POSITIONING, SEE DETAIL E. 

113 BARS 

/-8-1/a" 0 x 18" LONG ANCHOR BOLTS, ·,. ~, .. I 8-1/a" 0 x 18" LONG ANCHOR BOLTS, 
>J!N.

1 
DO NOT ALLOW BOLTS TO PROTRUDE ~ -I )J N. 00 NOT ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT. r- ABOVE TOP OF RAIL ELE>JENT. 

~THIS ENO TO BE AN,:HQRED 

SHOP BENDING REQUIRED TO MA~E THE ENO 
TREATl.4ENT AT DRIVEWAYS & OPENINGS. 

DETAIL C 
SHOP CURVED RAIL 

" 0 
N 

" ~ 

";?,';/J,_:9--!.=~ 113 BARS, 3 HOOPS·---------- ·1 -'c·~~ I.. . 
/ HORIZONTALLY J 

11 3 BARS, 3 LOOPS, --1 \ -,-..,c._,_.. SLOPE, SEE NOTE 1. 1 \ ""l'-.C-,..- SLOPE, SEE NOTE I, 
HOR!ZONTALLY 3'-4" __ .N...cl/S \ 3'-5" \ 

1~ " 0 HOLES FOR j'4 " 0 x 4½" LONG SOL TS 
WITH NUTS ANO WASHERS. BOLTS TORQUED TO 
100±20 FT. -LBS. AFTER POST IS (•RIVEN. 

2' - 0 "M [ N. 

MIN, --- - MIN, ~H.__,_, __ - 3• - I" 

U· l~.. lJ ti L\~ __ lJ ~ 
I I _ '"3 BARS, PLACED AT EACH I' I '------•3 BARS PLACED AT QUARTER 

, J'-I" CORNER, VERTICALLY I J'-6" POINTS 'vERT[CALLY 
CLASS A CONCRETE---'. , . CLASS A CONCRETE__; 0, -~~---a. ' 

'-3" MIN, COVER< TYP. l '-3" MIN, COVER ( TYP. l 

ELEVATION 

DETAIL A 

CONCRETE ANCHOR 

ELEVATION 

OETA!L B( ALTERNATE> 

4" L4"x3"x 1/4" 

DETAIL D 
NOTE: 

1. USE TYPE 2-W ENO TREATMENT AT APPROACH AND TRAILING 
ENDS OF TYPE 2-W GUIDE RAIL UNLESS THE ENO JS BURIED 
IN A CUT SLOPE. SEE RC-54, SHEET 3 OF 3, TREATMENT~ 
CUT TO FILL CONDITIONS DETAILS. 

EDGE OF SLOPE 

12 ., 

FACE OF GUIDE RAIL LINE 

25' APPROX. 

END POST SUPPORT ANGLES 

FOR CONCRETE 
SEE DETAILS 

2' -3½_" 

61/4" I' -9¼_" 

ANCHORS, LI 1 /. 7 .. 
A AND B. C----f---- I 0 

J¾" l':str j 
I ~9/J2" , r 1/," SLOTS FOR 

SPLICE BOLTS ANO NUTS 

4'~6" ~ 
12Y4" t---
l'Li=~'--+-1 =.';"~-===__, I 

2" j t..y, "141/. ~ 

IO-l"0HOLES03"C. roe. 

:= ~ 
t-=L $ ¼ 

~ ~ 
--PAY LIMIT GUIDE RAIL/L F I PAY LIMIT-TYPE 2-W END TREATIJENT . . , I 

F ' '1 THESE HOLES MAY 
BE EL IMINATEO. 

DETAIL F _}" 

...e:::::=_OUTSIOE EDGE OF SHOULDER 

FLARED TERMINAL SECTION DETAIL E 
PLAN -------TRAfflC DIRECTION 

30" 30" 30" -~()" 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

SEE POST DETAILS, 
SHEET l OF 2. ___ ,,. 

ELEVATION 

TYPE 2-WEAK POST END TREATMENT 

ENO POST SUPPORT 
ANGLES, SEE DETAIL 0. 

GROUND LI NE 

- ==- y nmu-;w r ~ - NT!llltmf/-

GRouNo LINE / I ,,~PARTIALLY 
AT ANCHOR I I BELOW 

1 l GROUND 

FOR CONCRETE ANCHORS~ J -1 

SEE DETAILS A ANO B. 

BUREAU OF DESIGN 

POST TYPE 2 WEAK 
GUIDE RA l L 

TREATMENTS END 

SHT.LOF..1... 

RC-53 



AL TERNA TE TERlil lNAL SECT ION 
SH RC-52 

~

-, 
// /, 

6,_3• /SOLID 
/ // 

MIN. £.L.tLL 

TYPICAL nPE 2-SC GUIDE TREATI.EIH 
PAY LIMIT FOR GUIDE RAil 

½½/, 
OBSTRUCTION I SEE NOTE 3 I 
1//'/m' 

APPROPR !ATE TYPE 
ENO TRE1 Tl.ENT 

I E. S. l EDGE OF SHOUlDER -'-.,. 

f \ I-BEAM RA IL ELE>{HT 

r----------l--.'./ 1 I I I k Z" t I----------- t 
SHtXn.DER TRAFFIC DIRECTION 

REOU IRED CLEa!.RANCE, 
SEE TABLE I 

j c' E.P. 1 E[)(;E oF PAVEIENr 

~ IEE NOTE I 

TY~ICAL NON-CONTINUOUS GUIDE RAIL TREATMENT 
WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

HPE 2-S GUIDE RAIL TYPE 2·5 OR 2-SC GUIOE RAIL 
TYPE 2-S +. 

GUIDE RAIL TYPE 2-IC GUIDE RAIL TYPE 2-1 GUIDE RA!l 

AS SPECIFIED IN TABLE I 4 SPACES , 25' 4 SPACES = 25' 

TYPE 2·1 TYPE 2-rc GUIDE RAIL* 25' MIN. fS'_IIIN, TYPE 2·S GUIDE RAil 

GUIDE RAIL 4 SPACES : 25' 

I j j j j ¥ j ~ j j j H j j j "H' ; I 
---------7 tf------,H j t 1 t I E. I. I EDGE Of IHOLI.OtR SHOULDER 

RE~UIREO ClEARo!.NCE, r E.P. I EDGE OF PAVEMENT' l 
SEE U.SLE 

I 
SEE ~TE S " • 

TRAFFIC OIRECf!OH 

TYPICAL. CONTINUOUS GUIDE RAIL TREATMENT 
WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

TYPE 2·1 

GUIDE RAIL 

ALTERNATE TERMINAL SECTION 

SEE RC·52 

TYPE 2·1C 
CUIOE RAIL 

4 SPACES : 25' 

TYPE 2·S GUIDE RA IL 

TYPE 2·SC GUIDE RAIL 
SEE NOTE 4 

6' -3" IIIN. 

TYPE 2·S GUIDE RAIL I 4 SPACES : 2S' I AND AN 
APPROPRIATE TYPE END TREATIENT 

TYPE 2·S GUIOE RAIL TYPE 2·1C GUIDE RAIL 

4 SPACES : 25' 4 SPACES : 25' 

TYPE 2-S GUIDE RAIL 

TYPE 2-W GUIDE RAIL 

TABLE I 

TYPE OF REQUl RED t 
CUIOE RAIL CLEARA~CES 

2-SC 2' 

2-S •• 
2-WCC •• 
2-WC s· 
2-W e· 

t TIIE MINIMUM UNOBSTRUCTED DISTANCE 
FROM BACX. OF GUIDE RAIL POST 
IO FACE OF OBSTRUCTION. 

* !F TYPE 2-S GUIOE RAIL 
!S USED AT THE OBSTRUCTION, 
THIS SECTION OF GUIDE RAil 
JS NOT REQUIRED. 

-~ H j j H I 'CEotE Of IHO<DER 

SIIClll.DER 

TRAFFlC DIRECT!_~ l LEOCE Cf PAVEMENT 

TREATMENT WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS NOT AVAILABLE 

NOTES• 

I. THE TREAnAENTS SHOWN ARE FOR FOUR LANE DIVIDED 
HIGHWAYS. USE THE APPROACH END TREATMENT AT BOTH 
SIDES OF THE OBSTRUCTION ON TWO-LANE FACILIT!ES WITH 
TWO-WAY TRAFFIC. 

2. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE 
PLACEMENT OF GUIDE RAIL ANO MEDIAN BARRIER. IT IS 
IMPRACTICAL TO PROVIDE A STANDARD FOR ALL POSSIBLE 
CONDITIONS. MODIFICATIONS OF TREATMENTS CAN BE MADE 
TO FIT EXISTING CONDITIONS: HOWEVER, FOLLOW THE 
RECOMMENDED GUIDELINES IN DM-2, CHAPTER 12. 

3. THIS DISTANCE VARIES ANO THE REQUIRED LENGTH Will BE 
DE TERM !NED BY THE DES I GNER US I NG THE GU I DEL INES FOUND 
IN OM-2, CHANER 12, AND WILL BE SHOWN ON THE TABULATIONS. 
WHERE CALCULATIONS SHOW A DISTANCE LESS THAN 50', USE 
50' AS A MINIMUM DISTANCE. 

4. WHERE THE 2' REQUIRED CLEARANCE TO OBSTRUCTION IS NOT 
AVAILABLE, SINGLE FACE CONCRETE BARRIER MAY BE USED WITH 
APPROACH GUIDE RAIL TRANSITION IN ACCORDANCE WITH RC-50. 

5. THE TYPICAL DISTANCE FROM THE EDGE OF SHOULDER TO THE FRONT 
FACE OF THEW-BEAM RAIL ELEMENT JS 2' ·9", THIS DISTANCE 
MAY VARY AND ACTUAL PLACEMENT 01= THE CUIOE RAIL SYSTEM 
SELECTED SHOULD BE DETERMINED BASED ON FIELD CONDITIONS, 
THE SYSTEM SELECTED SHOULD BE LOCATED AS FAR FROM THE 
EDGE OF SHOULDER AS POSSIBLE ANO STILL MAINTAIN REQUIRED 
CLEARANCES DETERMINED FROM TABLE I. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

SHT. ~ OF l_ 

RC-54 



1rrt L")l 1,u1vt 11.llL 

2' M[N. 
CLEARANCE 7 

I 

i t i ILJ t T T T 
I ,C• MIN 

1)~Jo,o~s,rn,uc,r~oN' J 
25' ll[N, 

~ 

0 -,; 
0 

'ii 

i i i 

' 

l'AT llWll (,;l,INl;t(tlt 11::UIAN tlAKKltK 

TRAFFIC DIRECTION 

..r- EOGE Cf PAVEMENT 

CONCRETE FOR FLARE RA TE, 
CONCRETE 

11:0IAN MEDIAN 
BARRIER ----.... SEE TABLE 2 _r-BARRlER 

/////n.~ /~~ 
~SEE NOTE 1 ··'S0\.10 OBST~UCT! ' 

/ , ' / / / 

T 

EDGE OF PAVEIENT 

TRAFFIC OtRECTlON 

PAY llltlT CONCRETE MEDIAN BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 16' OR LESS 
WHERE CONTINUOUS BARRIER IS REQUIRED 

TRAFFIC D!RECTION 

!lrC: C.> \!UIVC: IIIIIL l<CC ~--~ VVIVIC nHI~ 

4 SPACES = 25' IEDIAN BARRIER 

~ / '"" ...... I 
! ! I ' :a 

FOR FLARE RATE, , -SEE TABLE 2 ,; 

' 
' 

INTERSECT ING 
SIDE ROAD 

PROVlDE TYPE ANO LENGTH OF C.UlllE RAIL AND ~ I I I I ] 
END TREAH,ENl BEYCND THE IN TERSE CTI ON M 

R.I.Clll AS INDICATED ON THE CONSTRUCTION 

• VARIABLE DEPENDING ON FUNCTIONAL 
CLASSIFICATION OF HIGHWAY, 

DRAIINGS ANO DETERMINED BY THE DESIGN 
REQIJ1REliENT. 

.l...:_1'nP, 

10' TYP, 

10' TlP. 

r-9" TYP, 

'", 
R=Zo·'> 
WIN.~ 

' 
GUIDE RAIL MAY 8E TERMINATEDY 
HERE !OUTSIDE THE CLEAR ZONE /) 
IF POSIBLE! 11TH PROPER 
ENO TREATMENT, 

R : IQ'/ 
MIN. 

± ~ ± 
TYPf. 2-S 
GUIDE RAIL 

R = 10' 
MIN. 

E.S 

E. P. 

E.P.-

E. S 

TYPE 2·1( GUIDE RAIL 
4 SPACES = 25' 

TYPc f_·W 
GUIDE Rill 

r----lF PROTECTION IS REQUIRED, Glll0£ RAil 
MAY BE USED BEYOND THIS POINT. I 

~ l l '~ l ! ! ! l ! ' ' ' 
' ' 

2' 1/[N. :j 

t=j ' 
' Ii I 

0 

'ii 

1 

I ' ~ EDGE OF PAVEliENT 

TABLE 2 
FLARE RATES FOR BARRIER DESIGN 

ENO TREAT~NT OR_~' 
TERMINAL SECTION ( 

DRIVEWAY 

~ 

;. 
% 
,i 

"' "' " -z 
~ 

ill 

CLEARANCE 

TYPE 2-SC GUIDE RAIL 

TYPU·WM 
IEOlAN BARRIER 

TYPE 2-WC GUIDE RAIL TYPE 2-IU 

' \EDIAN BARRIER 

TRAFFIC O!RECTION 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 16' TO 20' 
WHERE CONTINUOUS BARRIER IS REQUIRED 

TYPE 2-111 ENO TREATMENT 
SEE RC·SS, SHEET I OF I. 

IIEDIAN OPENING 20' TYPE 2-IM ENO TREATliiE.NT 
SEE RC-55, SHEET I OF I, 

OESIC~ ~AXl!ilUU FLARE RATES 
SPEED 
( tilPHl COPIICRETE GUIDE RAIL BARRIER 

70 20 I I IS I I 

60 17 I I 13 I I 

so 
" I 

I II I I 

•o II I I 9 I I 

30 8 I I 7 I I 

/EDGE OF PAVEIENT 

TYPE 2·111 
IEOIAN BARRIER 

/SO 1 I TAPER 

IEOIAN l"' 

- - -- ---~- 8------------b --8 ~-- - ----~IEOIANl 

1· "'·V 
SO : I TAPER _/ 

EDGE OF P AVEl,{N T 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 

NOTE St 

I. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF GUIDE RAIL ANO MEDIAN BARRIER. IT IS IMPRACTICAL TO 
PROVIDE A STANDARD FOR ALL POSSIBLE CONDITIONS. MODIFICATIONS 
OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITlONS, HOWEVER 
FOLLOW RECOMMENDED GUIDE LINES. 

2. PROVIDE SINGLE FACE CONCRETE BARRIER THRU THE AREA OF THE 
OBSTRUCTION. NO MINIMUM BARRIER-TO-OBSTRUCTION DISTANCE JS 
REQUIRED. FOR DETAILS, SEE RC-58. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

SHT. J.... OF l_ 

RC-54 



l 0 
z s 
-z 
Os 
; ,= 
z~ -· ·~ a; -~· ::.~ 

TRAFFIC DIRECTION 

EDGE OF PAVEMENT -, 

' II 
/ EDGE OF PAVEMENT 

!t!l!!! I j ,-e_,. ',1,.' t ll C 

' ' ~ ~ ' ' ' ' ' r . FOR FURE RATE, 25' MIN. 17777 / /, /I l . 
•o . ' SEE TABLE 2, 

l.~~lf~ 11 'IN. 

. . z- . . ' 

. . 
:::.o SHEET 2 OF 3. / / /. . . 
al N ' ' ' t 2' MIN I t . 
~ I !!I! If f!l!!t!I ! I 

-' I r 
', ' I ' I 

.'--EDGE OF PAVEMENT 

i 
EDGE OF PAVEIIENT __,, 

APPROPRIATE TYPE TYPE 2-S GU!OE RAIL TYPICAL TYPE 2-SC GUIDE RAIL TYPE 2-S GUIDE RAIL APPRCf>RIATE TYPE 
FNO IRFATt.lHH FND TRH Tl.ENT 

TRAFFIC DIRECTION 

TREATMENT AT OBSTRUCTIONS FOR MEDIAN WIDTHS OF 20' TO 40' 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

TRAFFIC DIRECTION TYPE 2-1 TYPE 2-llC GUIDE RAIL 
EDGE QF PAVHENT ~ ENO rREATt.EIH 

u~ 
UEOIAN l -" - - - - -- - - - -- - - - - - - ·~FOR FLARE RATE, - - - - ---· --

~ / SEE TABLE 2, 
SHEET 2 OF 3. 

/ 

TS' TYPICAL, SEE 011-2, CHAPTER 12 FOR GU!OEL!NES 21' 

I EDGE OF PAVEM:NT ~ 

TYPE 2·1 TYPE 2-IC GUIDE RAIL 
ENO TREATIENT 

TRAFFIC DIRECTION 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS GREATER 
THAN 40' WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

-· -- - --· 

~I 
m . .,_I z 

=:.::z: --r-: _, /_,,, , , 
- - - SOI)~ ~B~T~u;1;0~ / 

~I 
' I 

. " ~--;::: _o 
oM 
'!I 

I 

EDGE OF PAVEIE.NT ~ 
TRAFFIC DIRECTION 

EDGE OF SHOULDER-----....__ 

11/,' ,-; 

- I .. 

l~Er~ 

~ 

FLOI L [NE~ 

---- -------------- ' -- - - D ]' 

;r:::;::[l", FOR FLARE RATE, SEE TABLE 2, 
\ ' . , IHEEr 2 OF J, ~ -

, , ' .. 
~ 

I½: I ~ 
' ' I I EDGE OF SHOIJLDER ~ I I ' 

" EDGE Of PAVEIIENT-----._ 

APPROPRIATE TYPE TYPICAL TYPE 2-S GUIDE RAIL 
END TRFATIIENT 16 SPACES = 100' ¼ 

TRAFF IC OIRECrtON 

MEDIAN TREATMENT AT DUAL STRUCTURES 

11 

[_ ~ 

; 
24' -o· 

,,1 
o, 2 : I 
ffi, 
aa1 
1 

i 8' 11TH 
ROUNDING 

i__ 

t-:-L _ ,<,~ 

" K 

TYPE 2-SC 
GUIDE RAIL 

11· 

PARAPET CONNECTION, 
SEE DETAILS, RC-50 

* SEE 011-2, CHAPTER 12 FOR GUIDELINES. 
:;\._ 

\ 

WARRAHTING FEATURE ~ /-cur AREA_/ 
! POINT OF CUT·F!lll7 ~ 

~ j 
1 

15' MIN. 
A 

* POSITION HIE ENO ANCHORAGE;:; 
VERTICALLY ANO BURY IN TliE CUT SLOPE. 

cur SLOPE ~ 

~ I ~ 
COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF TRANSPORTATION 

FACE OF GUIDE RAIL 

2' ·~" TYP. 

EDGE OF SHOULDER 

EDGE OF PAVEIINT 

A 

6 : I ~La:,f'E- SHOULDER 

TREATMENT - CUT TO FILL CONDITIONS 

~ 

,.),,, , ../1 r 
' 

'~SULE 

PAllE.NT FOR ENO ANCHORAGE 1[LL 
INCLUDE EXCAVATION, CONCRETE, RE[NF. 
&. HARDUP.E. SEE OETA ILS A &. B, 
RC-55. 

SECTlON A-A 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

~~~o~ .,.,J,D 
0 IRECTOII, BUii EAU OF DES I GN 

SHT. ~ OF I._ 

RC-54 



FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F, 
RC-53, SHEET 
2 OF 2.----__,, 

RAIL ELEMENT 

1/i "x3"x27" STEEL PLATES 
WITH 8-% "0 HOLES e, 
3" C. TO C. 

1t3 BARS, 3 LOOPS, 
HORIZONTALLY 

PLAN 

-2 SPLICE BOLTS AND NUTS 
FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F, 
RC-53, SHEET 

r2 SPLICE BOLTS ANO NUTS 

2 OF 2.----' 
10-1 "0 HOLES Cl 3" C. TO C. 
FOR 8- 1/s "0 x 18" LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE 
FOR POS!TIONINC-. SEE DETAIL E 

RAIL ELEMENT 

PLAN 
1/ 4 "x 3•·x 27" STEEL PLATES --

10-1 "0 HOLES (' 3" C. TO C. 
FOR 8- 1/s "0 x 18" LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE 
FOR POSITIONING. SEE DETAIL E 

1t3 BARS 

WITH 8- 1¾; "0 HOLES '1:1 1 
3" C.TO C. - 3'-1" t.llN. ' 

r*8* I _J .-•EDIAN SURFACI 
t.lEOlAN SURFACE 

1t3 BARS, 3 LOOPS, =n':=:'::-11=:;;;,JL----=--
HORIZONTALLY--------- , -f" ;;w; 

8-1/s "0 x 18" LONG ANCHOR BOLTS, 
00 NOT ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT 

8- 1/s "0 x 18" LONG ~NCHQR SOL TS, 
DO NOT ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT 

r· (~.. 1~1t3 BARS, PLACED AT EACH 

""---1t3 BARS, PLACED Al QUARTER r t 
I 

CORNER. VERTICALLY 

CLASS A CONCRETE_/ 3' ·I" 1, 

C:::::..___3" M[N. COVER ( TYP. l 

ELEVATION 

r ~l CLASS A CONCRETE__./. ]'-6" POINTS, VERTICALLY 

DETAIL A 

CONCRETE ANCHOR 

INNER RAIL ELEMENT 

]"MIN.COVER (TYP.l 

ELEVATION 

DETAIL B ( ALTERNATE> 

PLATE OR TOOTH DAM 
OUTER RAIL ELEMENT 

I" ,z; ( TYP, l 

DETAIL C 
BASE PLATE 

tUSE BASE PLATE FOR ALL TYPE 
2-W ANO 2 we GUIDE RAIL 
POSTS.> 

\

1~ " 0 HOLES FOR 1/(" 0 x 41/i" LONG SOL TS 
Wl TH NUTS ANO WASHERS. BOLTS TORQUED TO 
100±20 FT. ·LBS. AFTER POST IS DRIVEN. 

~ 

fl i I 

-.--- ,j"l 
4" \..... L4 "x3 "x 1/4" 

DETAIL D 
END POST SUPPORT ANGLES 

t4-1/s" 0 x 8" LONG 
ANCHOR BOLTS \ 

2" CHANNEL l '\ 
SHOULDER/ \ r 

½ "x7½ "x7½" BASE PLATE, 
SEE DETAIL C 

_- FLANGE OF 
"GUIDE RAIL POST 

INNER RAtL " INNER RAIL 

1/a "± CL.~ OUTER RAIL iOUTER RAIL 

SPLICE BOLT POST BOLT 

,--• \ r--B 

TYPE 2-WM I ~A l'-B 

L___, 
\ SHOULDER 

.. , ~ ~-.,. +·. , __ -· .-.- ---.- 4' ,4' •S" CLASS A 
_• .. "-. • • CONCRETE 

D'-4" "'"·TO~ :,.. \__,4 BARS o 6" C. TO(, 
3'-4"MAX. 

AND NUT ANO NUT 

STEEL PLATE STEEL PLATE PLAN 

SECTION A-A SECTION B-B 67' 6' - 3" POST SPACING 

1~1 l 

1:1 1(1, 

ENLARGE SLOT IN INNER RAIL 
ELEMENT TO 1fp "x 5" ANO If ELEVATION 
DRILL % " HOLES IN OUTER 
RAIL ELEMENT FOR SPLICE. 

RAIL EXPANSION JOINT DETAIL 
lNO SEPER.ATE OR ADDITIONAL PAYMENTS Will BE MADE FOR 
INSTALLING RAIL EXPANSION JOINTS.I 

TYPE 2-WM 

ENLARGE SLOT !N OUTER RAIL 
ELEMENT TO % " x 5" ANO 
OR!LL l'1'2 " HOLES IN [NNErt 
RAIL ELEMENT FOR SPLICE. 

13' -6½" RA IL ELEl-.~ENT -+;'"_r_6~',7;-.. -~---' -=~------; 

4 
Jl I f 

/,,:;=-~.,,.-LONG!TUOINALJ 

( \\ PIPE 
l ) CROSS PIPE 
\, /I r.OR STRUCTURE ___ __.,. r 

+---~1.---~~1-~---+-

TYP I CAL INSTALLATION 
WHEN 

CROSSING UNDERGROUND STRUCTURE 
tNO SEPERATE OR AOD!TIONAL PAYMENTS Will BE MADE FOR THIS ITEM. 
CONCRETE, REINFORCEMENT BARS, AND HARDWARE ARE INCIDENTAL TO 
THE GUIDE RAIL PAY !TEM. > 

tFOR ANCHORAGE TO EXISTING BRIDGE DECKS ANO DIVISORS, SEE BRIDGE 
CONSTRUCTION STANDARD DRAWING BC-338A, 

~

TYPICAL RAIL ELEMENT WITH 
I" 0 HOLES 3" C. TO C. 
H 9" CUT 8, REMOVED. 

DETAIL E 

~ 

10· I "'l, HOLES Cl 3" C. TO C. 

•• '3" CUT ANO 
I REMOVED 

~ 

r-r) z := I ~ 
DETAIL E '" 

I 

•• ONLY WHEN USED 
WITH SHOP 
CURVED RAIL, 

II 

8-1" 0 HOLES IN VALLEY o ] " C. TO C. 
FOR 8- j'4 " 0 HEX. HEAD BOLTS ANO NUTS 

13'·6½" t 
RA] L ELEMENT_/ PL AN 

I I 11 I 12' -6" POST SPACING 13' -6'/," 

13' -6½.. PLAN 

-J 
;-SHOP CURVED RAIL, 

/ SEEOETAILC, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

WITH FLAT WASHERS IUSE WASHERS ON BOTH SIOESl TREATMENT 

PARTIALLY J 
BELOW GROUND 

END POST SUPPORT 
FOR CONCRETE ANCHORS, ANGLES, SEE DETAIL D 
SEE DETAILS A ANO B 

ELEVATION 

TYPICAL END TREATMENT 

PAY LIMIT-MEDIAN BARRIER 

24 ... 

•THE RAIL ELEMENT 
IS MOUNTED AT 
30" HEIGHT ON 
ADJACENT POSTS. 

PAY LIMIT·TYPE 2·WM ENO TREATMENT FOR MEDIAN OPENINGS RC-53, SHEET 2 OF 2. 

0 
M 

END POST SUPPORT 
ANGLES, SEE DETAIL 0 

ELEVATION 

' 

3
1 

- - _j 
FOR CONCRETE ANCHORS 
SEE DETAILS A AND 8 

~PARTIALLY 
BELOW GROUND 

END TREATMENT-DRIVEWAYS & OPENINGS 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
MEDIAN BARRIER 

SHT, .J._ OF ..L 

RC-55 



N 

,.,,10" 

7" 7" 

' I" R. 

'i. 
*BAR SHOULD BE CUT AT EVERY JOINT 

JF MADE CONTINUOUS FOR SLIP-FORM 
CONSTRUCT ION. 

TYPICAL REFLECTOR UNIT, 
SEE NOTES 5 ANO 6 -------

~~ , .. 

~

0'' ---- I ~J 

i ...-h.;_/ 

/ 
-~---

It_ 

),._...,,,,.-

' / _;;;;;c;~.-~(/~,:}~.;:'. '};'''""'' 
"[..~.,,~~~ -..r.:::. •.. · /';;(;'."',, ,,;, " 

p-; _..- -~ ,, ,,_, .... 

\\it'·) 
\\~ ~f).'i\_,. \..o~~-"* 

~· ,'O Q\).\,Y 
\ ,..,i-"'- (, 
1o?v 

01 

7"~-· 7" 
Ml N. 

<l 

I 

:nr N 

0 
n 

,::___I 

) I "" 
I / 

,t, \/ 

ff 
L=20" -0" 

~ -------­'-114 BAR (TYP.J 
19' -6" LONG 
EPOXY COA rm+ 

¼ 
T 

··- ----- ---- --~-=====--=l 

'i. 
l 

'i. 

" 
I. 
l 

'i. 
l 

~---==1sp~4~----"·------1'1 4----=---====I 
' I ,I ' 

I r:r i 1~ 
I ~ 

j 

z 
'-°I;: 

LS: 

,,, ,,, ,., bj :<l.:~ ... 
t~::,·. 

-'--1" ~ 
MONOLITHIC CONSTRUCTION 

•4 DOWEL BAR. L/8 L/4 
8' LONG CTYP.l L_ ___ _1_4" 
EPOXY COATED 

DOWEL CONSTRUCTION 

TYPICAL CAST- IN-PLACE OR SLIP-FORM CONSTRUCTION 

N 
n 

FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET 3 OF 3 

I" R,1-/....:.1 

/ 

TYPICAL REFLECTOR UNIT, 
SEE NOTES 5 AND 6 

'i. 

y<"R. 

~ 1,.,,, ,, l I:/ 1 : pf .. , 
2~" 12•"> I ,.,:;.SUBBASE MATERIAL ~//·,''.·C ,'o: 

SEE NOTE 7~ 

\. 

L/4 

,, \).\).'1,.\\J.\)\J. 

)O' ,0 

L / 4 L/8 

'i. 

,..--

A, FOR REINFORCEMENT DETAILS, 
SEE SHEET 2 OF 3. 

TYPICAL PRECAST CONSTRUCTIONa 

NOTES 

1. PROVIDE CONCRETE ti!EDIAN BARRIER IIEETING THE REQIJIRE'-'ENTS OF 
PUBLICATION ~08 SPECIFICATIONS, SECTJOIII 623, 

2. PROVIDE PRECAST CONCRETE BARRIER SUPPLIED BY A ijANUFACTURER AS 
LISTED IN BULLETIN 15. FOR A BULLETIN 15 LISTING, SUBijlT A 
22"x 3£,·• REPRODUCIBLE SHOP ORAr!NG TO THE BUREAU OF COIIISTRUCTION 
ANO ijATERIALS, MATERIALS AND TESTING DIVISION FOR REVIEW, 

3. FOR CAST-IN·PLACE OR SLIP-FORM CONSTRUCTION, USE PREMOLDED JOINT 
MATERIAL AT ALL CONSTRUCTION JOINTS, 

4. COIIICRETE MEDIAN BARRIER CONSTRUCTION 0111 EXISTING PAVElilENT WILL 
REQUIRE SPECIAL DETAILS TO BE SHOWN ON THE CONSTRUCTION DRAWINGS, 

5, FOR PERMANENT AND TEI.FORARY BARRIER INSTALLATIONS. USE SlDE·lilOUNT 
I BARRIER-MOUNT DELlNEATQRJ OR TOP·lilOUNT DELINEATORS lBARRIER·lilOUNT 
DELINEATOR OR REFLECTOR UN.I Tl AS DETER~INEO ON A PROJECT BY PROJECT 
BASIS. LOCATE SIDE·lilOUNT DELINEATORS 6 INCHES FROij THE TOP OF THE 
BARRIER TO THE CENTER OF THE DEVICE, INSTALL TOP-MOUNT DELINEATORS 
AS FOtLO'lfSs 

I 11 CENTER BARRIER·lilOUNT DELlt(EATOR ALONG LON:GITUDIN4L 
CEN:TERL I NE OF ijEO I AN BARR t ER, 

121 LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC7709, 

FOR PERijANENT INSTALLATIONS, PLACE DELINEATQRS AT A MAXIMUM 
LONGITUDINAL SPACING OF 88 FEET FOR TANGENT SECTIONS AND 66 FEET 
FOR CURVE SECTIONS •tTH A HORIZONTAL CURVATURE GREATER THAN 2•30·. 
FOR TEijPORARY INSTALLATIOIIIS, PLACE DELltiEATORS AT A MAXlijUM 
LOIIIGITUOINAL SPACING OF 40 FEET ANO LOCATE AT L/2 ON THE DESIGNATED 
BARRIER SECTION. USE BARRIER·tlOUNT DELINEATORS OR REFLECTOR UNITS 
SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15, 

6. WARNING L IG14TS lri'AY BE PROVIDED IN LIEU OF TOP OR SIOE·lilOUNT 
DELlt.lEATORS ON BARRIERS USED TEt.FORARlLY. INSTALL AT A ijAXlt,JW" 
SPACING OF 80 FEET ANO LOCATE AT L/2 ON THE DESIGNATED BARRIER 
SECTION. ONLY THE FIRST TWO LIGHTS AT THE START OF THE BARRIER 
NAY BE YELLOW TYPE "A' FLASHING LIGHTS. PROVIDE YELL01 TYPE 'C' 
STEADY BURN LIGHTS FOR ALL OTHER WARtilNG LIGHTS. USE LIGHTS 
SUPPLIED BY A MANUFACTURER LISTED 1N BULLETIN 15, 

7, Cat.lPACT NO. 2A OR NO. OGS MATERIAL JN ACCORDANCE WITH PUBLICATION 
408 SPECIFICATIONS, SECTION 350. A ONE INCH LAYER OF NON-SHRINK 
ijQRTAR MAY BE USED ON TOP OF THE SUBBASE MATERIAL FOR LEVELING 
PURPOSES. A RIGID BASE MAY BE USED INSTEAD OF SUBBASE. 

8. PROVIDE PRECAST CONCRETE BARRIER FOR USE AS TEMPORARY <MPTI ANO 
PERMANENT INSTALLATIONS. FOR TEMPORARY INSTALLATIONS, EijBEDlil:NT 
IS NOT REOU I RED, 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 
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114 BAR f TYP.) , 
EPOXY COATED, FOR 
(AST-IN-PLACE OR 
SLIP-FORM CONSTRUCTION 

PAVEMENT 
SURFACE 

'.-1.'.~.: 
Sc,·.· ._ . .,_ 

Ii ; 

~_,,--,-

. 51/2" MIN. 

. 11 

~ --7!1t j 3 
7'-Q_"_ ~ 

END TRANSITION 

7' - 0" 

PLAN VIEW 
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SECTION A·A 
MONOLITHIC CONSTRUCTION 

'1" "' -~ 

0 

n 

t \' 1\ / 
i' 
'I' 

' O~.' ~ 
•4 DOWEL BAR, 1 '°" ~; l2" 
8' LONG !TYP.l 24" 
EPOXY COATED 

SECTION A·A 
DOWEL CONSTRUCTION 

l 

TYPICAL CAST- IN-PLACE OR SLIP-FORM CONSTRUCTION 

c, ,., 

7 " 

I" R 11'' .-~I 

10" R,!-'-...._ 

~--, ·' 
0 

SEE SLOTTED PLATE CONNECTION 
DETAILS, SHEET 3 OF 3 

,Y'"R. 

I I.!. ,q:2 : 111. ,,. I[& I ·,~.:.~ . "-~.~~, .~e.·,· 

TYPICAL END TRANSITION CONSTRUCTION •. ~ ~W-SUBBASE MATERIAL' 

~SEE NOTE 1, 

TYPICAL 

SHEET I OF 3 
SECTION A·A 

PRECAST CONSTRUCTION 

S½" MIN. 

WWF 6xG-W2.9 x W2.9 (TYP.l 

EPOXY CO MIN . G" 5½" MIN. 
G" r1 ;-,-, 

"' --' I 

I I \ :,.I 
n 

r ' ·JJ ' 

I 
".. I 

I ' 24" 

SECTION B·B 

H B 

I -.---

I 
h11:4 BARS ! TYP. l 

EPOXY COATED 

5,t· ;j, I 2: ~ B· 

L = 30' -_Q_" MAt. 

I 

L/5 C TYP.J 

,.., I I I 
1 ' 

I 
~~ \: l_j_ _, 

l½" MIN. ~+---ITT 

~ 

M 

\ lt'½"M]N.I 112"11'/2" 
L 30' ·O" MAX\ 24" 

~ ORA I NAGE AND/OR 
LIFTING SLOTS 
SEE NOTE 2 SECTION C·C 

MIN 

REINFORCEMENT STEEL WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR PRECAST CONSTRUCTION 

I, .. 
' 

I~ 

. 

C I C 

1' -Q" 

END TRANSIT I ON 

NOTES 
I. A TYPICAL END TRAtJSITION MAY BE USED FOR F'EF:U;.t-JEIH e,;RICJER 

INSTALLATIONS ONLY WHEN THE LAST BARR!ER SECT!Oil 1·: LOCATED 
OUTS I DE THE REOU I RED CLE AR ZONE • AS DE TERM I tlE[• I !J ;:_,E_;. I ,:.~1 f~MIUAL , 
PART 2, CHAPTER 12. A 20: I SLOPED mo TF:Al!SITJ(,ll IS A(CEPTABLE 
FOR PERMANENT !NSTALLATIONS WHERE THE LEGAL SPEED LiMIT ]·_; 
~O MPH OR LESS; OTHERWISE, USE AN IMPACT ATTE!lUATlil,~ [•EVICE 
DESJC,NED TO ABSORB THE ENERGY OF AN l~IPACTJrlG VEHICLE Ill THE 
WEIGHT RANGE OF 1,800 TO "1,500 LBS. AT THE :.PECIFIED DESIGtl 
SPEED, WITH A MAXIMUM AVERAGE FORCE OF 8.5 G· S M10 A MAXIMUM 
PEAK FORCE OF 15 G'S. WHEN CONCRETE BARRIER IS TERMINATED AT 
THE END OF PARALLEL RAMPS ORT INTERSECTIONS A 7'-0" END TRANSITION 
MAY BE USED WHERE THE LEGAL SPEED L !MIT 15 ~O MPH OR LESS. FOR 
BARRIER INSTALLATIONS, AN IMPACT ATTENUATING C.EVJ(E. IS ~JOT REQUIRED 
IF ANY OF THE FOLLOW! NG CONDIT I mis ARE SAT I SF IE[., : 

( Al THE BARRIER rs EXTENDED AT THE PROPER FLARE RA TE 
urJTIL THE ENO OF THE BARRIER SYSTEM !S LOCATED OUTSIDE 
THE REQU(PEO CLEAR ZONE AS OETERMltJED tN OE':-IGN MAMUAL, 
PART 2, CHAPTER 12. 

l 81 THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE IJIHIL 
THE END OF THE BARRIER SYSTEM CAN 6E BURIED IN A CUT 
SECTION. 

I() THE BARRIER IS EXTE!lUEO AT THE PROPER FLAF:E RATE UNTIL 
THE END OF THE BARRIER SYSTEM IS PROPERLY CGNMECTEO OR 
OVERLAPPED WITH EXISTING GUIDE RAIL. 

REFER TO TABLE I, SHEET 3 OF 3, FCR FLARE RATE RE(.lUIRE~IEtJTS. 

2. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICAT!ON 408 SPECIFICATIONS, SECTION I 105.021 Sl. 

3. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION ~08 
SPECIFICATIONS, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 11/:"· 
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IMPACT 
ATTENUATING 
DEVICE 

LcLEARANCE 
MARKER 

·:~1 Wl6-2R 

THROUGH ROADWAY 

~ 
Wl6-2R & 2L 

~ 
Wl6-2R 

DETAIL A 

rf---+-IUPACT 
ATTENUATING 
DEVICE 

2L 

GORE AREA 

DELINEATION OF IMPACT ATTENUATING DEVICES 

__,,----;;;; _#­

-------=~ 

½" MAX. j r: 

STEEL PLATE, 
SEE NOTE I 

~ 

~ SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

TYPICAL INLET PLACEMENT AT 
CONCRETE MEDIAN BARRIER 

CONCRETE TOP UNIT 

INLET BOX 

CAST lRON GRATE 

.,; ·.c. ,fl •• '. lJ. 
·o· . "::J. .' ~ • <l • "t,. •• ": • 

' :c .,.I., 
·.:i ::·~ ·0-.·1;.. 'y". , 

I , .. 

". 
:;:". /.<.~ -..,.·"_;:~ +O"l: .. * +'f.•• lfo:¼"".L__ .. ~:' •"-o,. 
·s · ·, · < A ., I ' · e--· ·,-~ .,.·,-~ 

·" 
I , . 

SLOT DETAIL PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES 
SPEED CONCRETE (MPHJ 

BARRIER 
GUlDE RAIL 

10 20 : I 15 : I 

60 17 : I 13 : I 

so 14 : I 11 : I 

<O II : I 9 ' I 

30 8 ' I 1 ' I 

NOTES 

I. PROVIDE o/16 "x 7 "x 27" PLATES MEETING THE REQUJREMENTS OF 
PUBLICATION 408 SPECIFICATIONS, SECTION I 105.02!sl. GALVANIZE 
PLATES AS SPECIFIED IN PUBLiCATJON 408 SPECIFICAT!ONS, SECTJON 
I IOS.02!sl OR COAT IN ACCORDANCE WITH BULLETIN 26. 
ALTERNATE CONNECTIONS MAY BE USED AS APPROVED BY THE BUREAU OF 
DESIGN. SUBMIT A 22"x 36"REPRODUCIBLE SHOP DRAWING FOR REVIEW. 
SEE NOTE 2, SHEET I OF 3. 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, Wl6-2R AND/OR Wl6-2L, FABRICATED FROM CLASS 11 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATING DEVICES 
AS PRESENTED !N DETAIL A. ATTACH MARKERS DIRECTLY TO THE LEADING 
ENO OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS C SAND 
BARRELS), PROVIDE SENSITIVE SHEETING, WlTHOUT RIGID BACKING, 
DIRECTLY TO BARRIER FRONT OR NOSE SECTION. 00 NOT POST-MOUNT 
MARKERS IN FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE 
PROVIDED !N TWO SIZES; 12"x 38" ANO IS"x 36". WHEN ONE MARKER IS 
REQUIRED, USE 18 "x 36 ". WHEN TWO MARKERS ARE REQUIRED S !DE BY 
SIDE, USE 12"x 36". PROVIDE COLOR FOR CLEARANCE MARKERS AS FOLLOWS 

( Al MESSAGE 
<Bl FIELD: 

BLACK STRIPES !NON-REFLECTOR!ZED> 
YELLOW C REFLECTOR I ZED> 
ORANGE C REFLECTOR I ZEOJ , CONSTRUCT I ON ZONES 

COMMONWEALTH OF PENN§YLV ANIA 
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ORTHOGRAPHIC VIEW 

TYPICAL BARRIER SECTION 

';\ 
,r'"__..---7 

·-·<·'<" ./ \II .·, 
'1. - ~.:::::-

, ---::f~;~~-?y"'"'-;-. 

-d~ 
.~7~ 11: ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 

NOTES 

I. PROVIDE SINGLE FACE CONCRETE BARRIER MEETlflG THE REQU!PEMEtlTS OF 
PUBLICATION 408 SPECIF!CAT!ONS. SECTION 623. 

2. PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPLIED E,·r t. 
MANUFACTURER AS LISTED IN BULLETIM 15. FOR A BULLETIN 15 L!Si!t-!C, 
SUBMIT A 22"x 36" REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION AND MATERIALS, MATERIALS MJO TESTING O!VISI0!-1. FUR RE'l'iEW. 
MOO!FJCAT)ONS OR DEVIATlmJS F!;OM THE STANDARD WILL ALSO REQUIRE THE 
SUBMISSION OF SHOP DRAWINGS FOR REVIEW. 

3. PROVIDE BARRIER-MOUNT OR REFLECTOR UNIT DEL!NEATORS. AS !MDICATED 
ON RC-57. 

4. PROVIDE REINFORCEMENT FOR SINGLE FACE CONCRETE BARRIER AS INDICATED 
ON SHEET 3 OF 5. 

5. PROVIDE END TRANSITIONS OR IMPACT ATTENUATING DEVICES AS INDICATED 
ON RC-57, 

LEFT END TRANSITION ,...-B 

111 

,11 

111 

11 ~~-:-+-
11 

1' -Q" 

ELEVATION VIEW 
TYPICAL END TRANSITION 

SEE NOTE 5 

12" 

• 
I 
I 

I ~ B 
30' -0" MAXIMUM 

ELEVATION VIEW 
TYPICAL BARRIER SECTION 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER 

• 

• 

A - SEE TYPICAL SECTIONS 
SHEET 2 OF 5 
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7" ,2," 12" 

0 

I z 
0 

0 ~ 

w u 
~WW 
~~z 

O<Z 
~ JJO 

~~u 

21" 
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~ AT 10' -0" C. TO C. 

///f:1/// t t= ( MAX [MUM 

~ 

~ 

- HE !GHT ANO 
SLOPE VAR !ABLE 21" _j 

TYPICAL DRAINAGE TREATMENT 
SEE NOTE 2 

TYPICAL SINGLE FACE BARRIER SECTIONS 

Yz " 

STEEL PLATE, 
SEE NOTE l 
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~ 
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SLOT DETAIL 
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STEEL PLATE,---{ffl,11 
SEE NOTE I 
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PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

N 
n 

ITT 

0 

., 
ll!l!i!;; 

SHOULDER OR_j = 
GUTTER LINE ,a-, 

TYPICAL 

11 57 COARSE 
AGGREGATE 

~2" 0 WEEP HOLES 
AT 10' -0" C. TO C. 
MAXIMUM 

I 21.. I"' 

ROUGH ROCK TREATMENT 

NOTES 

I. PROVIDE PLATES MEETING THE REQUIREMENTS OF PUBLICATION 408 
SPECIFICATIONS, SECTiON I 105.02!al2. GALVANIZE PLATES AS SPECIFIED 
lN PUBLICATION 408 SP-ECIF!CATIONS, SECTION 1105.0Z<sl 0R COAT AS 
SPEC IF I ED IN SECT! ON 605. 2! al • AL TERNA TE CONNECTIONS MAY BE USED 
AS APPROVED BY THE BUREAU OF DESIGN. 

2, WHERE SINGLE FACE CONCRETE BARRIER IS SPECIFIED FOR USE AS A RETAINING 
WALL ANO DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC F!LTER DRAIN AS INDICATED AND IN ACCORDANCE WlTH SECTION 610, 
IF THE HEIGHT OR SLOPE IS INCREASED, PROVIDE OVERTURN!NC, MOMENT 
COMPUTATIONS WITH THE cm~STRUCTION ~LANS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 
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END TRANSITION 
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SECTION A-A 

REINFORCEMENT STEEL 

@ 

A 

!"4 BAR ( TYP. l 
EPOXY COATED 

I I" t ITYP, ,I 
~11 ~s-,\ 

2j= ~ A__J 
LIS!TYP.ll 

L 30' '-0" I.IAX. 

WWF 6x6-W2. 9xW2. 9 ( TYP. l 
EPOXY COATED 
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8 LLIFT[NG SLOTS 
SEE NOTE I 

l = 30'-0" MAX. 

V 
n 

3½" MIN. 

I 1/, " M [ N. 

21" 

SECTION 8-8 

WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR 34" BARRIER 

12" rn 
~ -~.---r 
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V 

-2" 

_0l 
C 

~4 BAR ( TYP, l 
EPOXY COATED 

WWF 6x6-W2.9xW2.9 ITYP,7 
EPOXY COATED _ I@ -u I I½" MIN. 
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- ! Ii I I I I' _,I.\ 

@ 

__J__-~---f--+---i---1 

7' - 0" 

END TRANSIT I ON 

NOTES 

I. PROVIDE SLOTS FOR HANDLING, INSTALLING AND REMOVING PRECAST CONCRETE 
BARR I ERS. AL TERNA TE METHODS OR 0( V ! CE S MAY BE USED AS APPROVED BY 
THE BUREAU OF DESIGN. GALVA~l!ZE METAL DEVICES AS SPECIFIED IN 
PUBLICATION 408 SPECIFICATIONS, SECTION I 105.02Cs), 

LEGEND 
@ PROVIDE REINFORCEMENT I.IEETING THE REQUIREMENTS OF PUBLICATION 408 

SPECIFICATIONS, SECTION 709 WITH A MINIMUM CONCRETE COVER OF I½", 
KEEP W!RE FABRIC OR BAR L IM!TS AT 5 1/z" MINWUM FOR PRECAST BARRIER 

PLATE CONNECTIONS. 

110• 
' 

'~ 

I -~ 

. -- --- -- -- ----

. - - -•-

~

---+­~I G !I 

1' ~I 
j ~ ·1 

ii n-- COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

21" 2 1..-Lj C 
L/5 ( TYP. l 

L = 30' -0" I.IAX. 

SECTION C-C 

REINFORCEMENT STEEL 

~o l lFTING SLOrsl 
SEE NOTE ! 

l 30' -0" MAX. 

3½" MIN. 21" 

SECTION 0-0 

WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR 41 '' BARRIER 

BUREAU OF DES[GN 
7' -0" 

END TRANSITION 
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FOR FLARE RATES 
SEE TABLE l 
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' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATijENT 

¾ 

' ' 

,; //1// \ \'\~\~0~<\\\\\ 
/, , , ' \ \\ 

\ "\ '\ \ 

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

,,.,,---

" TYPICAL TREATMENT WHEN CONTINUOUS GUIDE RAIL IS REQUIRED 

F1_ARE TREATMENT 
SEE TABLE I 

~F4 I === ~ , 11 
".,_ 10 : I SLOPE 

./;---OR FLATTER 

.>' 
TRAFFIC DIRKTI~ 

PLAN VIEW 

SEE TRAILING END GUIDE RAIL COWJECTION 

5' 

GU!OE-----8.A.11 

1///, 
PIER:-;;/ 

:'!;_/ 

TRAFFIC DIRECTION 

CONCRETE BARRIER* 

5' 

SEE RC-50 FOR 
APPROACH ENO 
CONNECTION 
DETAILS GUIDE RAIL 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE DEFLECTION DISTANCE IS PROVIDED { TABLE I, RC-54\ 

e,ETWEEN THE BACK OF THE GUIDE RAIL POST ANO FRONT OF OBSTRUCTION, 
DO ti OT USE CONCRETE BARR I ER; CONT I NUE THE GU I DE P.A 1 L. 

PLAN VIEW 

TERMINAL SECTION BRIDGE 
CONNECTION, SEE DETAILS, 
RC-50 AND RC-52; 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES 

SPEED CONCRETE ( MPH) BARRIER GU JOE RA l L 

70 20 , I 15 : I 

60 17 : I 13 : I 

50 14 : I 11 1 I 

40 11 : I 9 ' I 

30 8 ' I 7 ' I 

NOTES 

I. PROVIDE SINGLE FACE CONCRETE BARRIER AND GUIDE RAIL MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 620 ANO 623. 

2. THE TREATMENTS SHOWN ARE FOR FOUR-LANE DIVIDED. H!GHWAYS, USE 
THE APPROACH END TREATMENT ON BOTH SIDES OF THE OBSTRUCTION ON 
TWO-LANE FAC!Ll"TIES WITH TWO-WAY TRAFFIC. 

3. WHEN THE END OF CONCRETE BARRIER TERMINATES WITHIN THE CLEAR ZONE, 
IT t.lUST BE BURIED INTO THE SLOPE, ! PREFERABLY 2 : ll, OTHERWISE 
USE AN IMPACT ATTENUATING DEVICE. 

TYPf 2-S GUIQ_~ RAIL 

TYPE 2-W 
GUIDE RAIL 

I 11 
L J 

TRAILING END 

I Ii 
l J 

TYPE .. 2-WC 
GUIDE RAIL 
4126' -3"=25' 

BARRIER 

GUIDE RAIL CONNECTION TO SAFETY SHAPE BARRIER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
PLACEMENT AT SHOULDER PIERS 

RECOM~ENOED MAR.25 9 1994 

'h,eJw& 
DIRECTOR, BUREAU OF OE$1CM 

SHT • ...i.OF-2... 

RC-58 



Al 
. 

r-rvn, L""L ,._,,_., 

SEE TABLE I, 
SHEET 4 OF 5 s7 

j 

" ~~- ~ED!AN BARRl~R -_j_ . 

" 

~'" " ... ,. _J -

JOl:T MATERIAL__/ 

_§_" 

J" 
I" R. 

~---~l"R, 

"' 

g 
10" R. 

0 

11:4 BAR ( TYP.l 
EPOXY COATED 

I 10" t1 . , l'\I 

N 
~ 

10" R. 

0 

PIER (A] c, Is;·"'\ 
-, \ 

j ' . -

'-- / 

c-l B_j 

3",_WIDTH ,3".2"7" 
VARIABLE-

11:4 BAR I TYP, l 
EPOXY COATED 

I" R. I" R. 

11 ' ' 
'-- I 

t1c_____,C} 9'i ' 
j~::<::1l___ _ ____J[} 

I 2, .. • I VARIABLE 
J WIQTH 

SECTION A-A SECTION B-B 

,\ FOR FLARE RATES s7 _I\ SEE TABLE I, 
/ \ SHEET 4 OF 5 

.. 

\ B~ 

-
. 

·_ 
I 

g . 
' 
' 

\___ J/4" EXPANSION JO ltH MATER [Al__,/ 

N 
~ 

12" I TYP.l 

7" 

:r-
3~ 

PIER WIDTH 

314" EXP ANS ION 
JOINT MATERIAL 

. ,, . I 

LJI I'-----'-· ~ 

SECTION C·C 

[A] USE 3/4" EXPANSlON JOINT MATERIAL 
AROUND ALL PIERS. 

1,-------,.,,..- I " R. 

- 10" R. 

I" R. 

CJ I'-------' . . 

TYPICAL BARRIER TREATMENT AT PIERS 

'--

IA] OJ PIER 
COLUl.4NS-

NO. 57 
COARSE- -

/i;, AGGREGATE 

' 
'--

\_y," EXPANSION:]~ 
JOINT MATERIAL 

0 

FOR ALTERNATE TAPERED END 
TREATMENT, SEE NOTE 3 

N 
~ 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

0 

12 " !TYP,l Y4 " EXPANSION 

7" 

b 
I -

JOIN\~ ----- 012 
MATERIAL\-----~ WJIF 6x6-W2.9 x W2.9 !TYP.l, EPOXY COATED 

/ --- I " R. 

NO. 57 
COARSE 
AGGREGATE, 

b 
·,::<'\"-J:1:-0:D-~ I 

FILLER MATERIAL, 
SEE NOTE 4 

10" R. 

SCREENING MATERIAL, 
SEE NOTE 5 

I" R. 

I WEEP HOLES, 2"0 AT__; 1[3· ". I !Q' -0" C. TO c. MAX. ::·::=:··, 
-i I .. - ·, 

21" { TYP. l 

SECT ION 0-0 

NOTES 

I. REFER TO BRIDGE STANDARD DRAWINGS I BD-501> FOR DET.l.!L'S OF (Or!CRETE 
MEDIAN BARRIER ACROSS STRUCTURES. 

2. NO AOO[TIONAL COMPENSATION WILL BE ALLOWED FOR TRANSITJ,:,11';. lr-J THE 
CONCRETE MEOiAN BARRIER AT PIERS OR STRUCTURES. 

3, CAST ADO IT I ONAL VO.IDS ! N THE TAPER ED END SECT IONS , MEET I t~G THE 
REQUIREMENTS PRESENTED IN SECT I ON 0- D. 

4. PROVIDE NO. 57 COARSE AGGREGATE THAT MEETS THE REOU!REME~HS OF 
PUBLICATION 408 SPECIFICATIONS, SECTION 703,2, ALTERNATE SUITABLE 
GRANULAR MATERIAL MAY BE USED AS FILLER MATERIAL. 

5. TO PREVENT INTRUSION OF COARSE AGGREGATE !NTO WEEP HOLES, USE W!RE 
MESH SCREENING, GEOTEXTILES OR OTHER SUITABLE MATERIAL. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
PLACEMENT AT MEDIAN PIERS 

t:w~ 
DIRECTOR, BURE.lU OF DESIGN 

SHT.2...0F..2 

RC-58 
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' L•20' -~" •-

11/," "'"· -r ~ 
. 11 1-

J-t 1 1 1 1 1 1 
\~ -t -t -t -t i -t 

-t-t-t-t -t-t 
I -t-t-t-t -t-t-t-t 
rr
4 

I I I I 

-t-t-t-t 
I:+-+ -+ -+ + w -+ -+ -+ -+ 

l\ 1f2" MIN. 

TIii 

++ + +l-t 
++++1+++ 
-+++++++ 

·-

L=20' -0" 'L= 20' -O" I 1/2" MIN 

i I I I' I I I I~ f , 
, I I I I I I I I I ----- -----
1 I I I I I I I I I 

_J 

' 
r r 

: I I I I I I I I I le-_ 

-i--i--i-IIIJJ JJJJJ~ 
J_ J_ _l _J _J _J _J _J _J _J _J _J 

_ - ~~f +-F I I I I ~ 
I', I I I 1 __ ~1~1- I I J: I I j 

I I I L 
1
1 

1
1 

1
1 I 1/2" M!N, 

0 ~ ~ 
I--+----+ 

l/4 _J L/4 ~B L/8 

ELEVATION VIEW 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 

CONCRETE 
GLARE 
SCREEN 

0: 
~ 
r 

0 

~ .. ']" • «>-

' " • 21 \) 

7" 2" 6" 

a 

4" MIN. TO 6" MAX. 

4 ' 

~ WWF 6 x 6 
<J~ W2.9 x W2.9(TYP.J 

EPOXY COATED 

' 4 

, .... 
I" R. 

PAVEMENT 
\. SURFACE 

• 0 ~s 
24" I I 

SECTION A-A 

CONCRETE 
GLARE 
SCREEN-

0: 
~ 
r 

t" R. 

; ."" .(, 

• 

7" 2" 6" 

4'' U[N, TO 6" MAX. 

> 

1 

d 

' •p 

11 IP 

' . 
, 

SECTION B-B 

WWF6x6 
W2,9 x W2.9( TYP.l 
EPOxY COATED 

I" R. 
PAVEMENT 
SURFACE 

' 
~ -~ 0. 

• 

.'"4 DOWEL BAR 
12" LONG ( TYP. l 
EPOXY COATED 

L_ SEE RC-57, SHEET 2 OF 3 FOR 
U[N[UUM FABRIC LIMITS 
FOR PRECAST BARRIER. 

I½" MIN. 

.l'll'' -o • 
~ 

LI '"'7 -c 

-1-1- ++]+ 
1-1- TT 1 

t1-1- TT -t -t 
J-1-1- t- T ~ -t-t 
,t-t t-t--tl-t-t 

--t-t t-t- -t-t-t 

c:=~-t- t- + + -t -t 
I i=T-=1- t- t- + + -t -=t 
~"MIN. C 

L=30' -0" MAXIMUM L= 30' -0" 
•1•MAX]MU"4 

TT -t 
' TTT J ! TTTT 

' ~ TTTT 
-t -t -t -t 

! t-TTT-t 

' +++~ j 
TTTj 
-t-t-tj 
TTT, 
T-t-tf 
-t-t-t 

t--+-~-TT~~ 1-1-=tU 
I -f -f -f 7 -j -j . 

ELEVATION VIEW 
PRECAST CONSTRUCTION 

CONCRETE 
GLARE 
SCREEN 

0: 
r 
r 

0 
~ 

~ 

; 
-<:I •• 

' ' 2" 

7" 2" 6" 
~ 

• 

4" MIN. TO 6" MAX . 

,i ii 

~LU WWF 6 x 6 
-1~W2.9 x W2.9(TYP.l 

•. 
,il·/'j. 

'1 

V ., 

• 
:'I_;;;' 

EPOxY COATED 

I" R. 
PAVEMENT 
SURFACE 

" ',"' ~/11 '. ~· 0 ~ 
24" "\ ~ 

SECTION C-C '\__ SUBBASE MATER [AL, 
SEE RC-57, SHEET I 

NOTES 

I. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 
PUBLICATION 408 SPEC!FlCATIONS, SECTIONS 622 AND 714. 

2. FOR INSTALLAT!ON OF GLARE SCREEN ON TOP OF EXISTING CONCRETE 
MEDIAN BARRIER, PROVIDE PLASTIC PADDLES OR MODULAR SYSTEMS 
SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15. 

3. FOR PRECAST BARRIERS, PROVIDE SLOTTED PLATE CONNECTIONS AS 
INDICATED ON RC-57, SHEET 3 OF 3. 

4. PROVIDE PRECAST CONCRETE GLARE SCREEN SUPPLIED BY A 
MANUFACTURER AS LISTED IN BULLETIN 15. FOR A BULLETIN JS 
LISTING, SUBMIT A 22" x 36" REPRODUCIBLE SHOP DRAWING TO THE 
MATERIALS AND TESTING DIVISION, BUREAU OF CONSTRUCTION AND 
MATERIALS FOR REVIEW. 

OF 3. COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 

SHT . .l_OFL 

RC-59 



SEE TABLE I 

r-_E 

NECESSITY FOR GLARE 
SCREEN IS DEPENDANT 

ON GEOMETRICS 

?~ 

I.E 
f'4" EXPANSION /0 

JOINT MATERIAL 

() FOR A00lT[0NAL DETAILS FOR 
TYPICAL BARRIER TREAn.4ENT H 
PIERS, SEE RC-S8, SHEET 5 OF 5. 

CONCRETE GLARE= 
~ \_ SCREEN 

I~ 
~ SEE TABLE I 

TYPICAL TREATMENT AT PIERSO 

PIER 
WIDTH 

SECTION 0-0 

I··• ' _., 
1-SINGLE FACE 

CONCRETE 
BARRIER, 
SEE RC-58 

VARIABLE 

nWIDTH 

LI -
·(•. -.-~:· 

,.•:. , .. ,. 

VARIABLE WIDTH 

SECTION E-E 

f-- CONCRETE 
GLARE 
SCREEN 

CONCRETE 
GLARE 
SCREEN 

i 
I 

6" 

13:_j 6" 
f TYP. J 

6" 

PAVEMENT 
SURFACE 

CONCRETE GLARE 
SCREEN END 
TRANSITION 

6'16·; 2'-6" 

F 

r_-~- J 

lj 

L~ 
l-9,;'.jJQ; 

3" -
I! 
I\,, j ' 
... '\..._ a4 DOWEL BAR , i 

12" LONG, 
EPOXY COATED 

ELEVATION VIEW 

CONCRETE 
MEO !AN 
BARRIER 

TYPICAL END TRANSITION CONSTRUCTION 
FOR CONCRETE_GLARE SCREEN 

18" 

{CAST-IN-PLACE CONSTRUCTION ONLYI 

6" 
I~ R.~, i-----=---1 

\I I 
6" 

' 
' 

MIN. TO 
MAX, 

1 TYP. 
6" 

CONCRETE 
GLARE 
SCREEN ENO 
TRANSITION 

6" II IN R, 

CONCRETE 
MEDIAN 
BARRIER 

SECTION F-F 

TABLE I 
FLARE 'RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES 
SPEED CONCRETE ( MPH) BARRIER GUIDE RAIL 

70 20 , I 15 , I 

60 I 7 : I 13 : I 

so I 4 : I 11 : I 

40 11 ; I 9 ' I 

30 8 ' I T ' I 

,, 

NOTES 
1. PROVIDE BARRIER-MOUNT DELINEATORS, WHEN IND!CATED, AS 

SPECIFIED ON RC-57, SHEET I OF 3. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 

SHT.LOF..1.... 

RC-59 



~ 
X 

~ 

? 
O> 

;,.I" ;. :i 

~ENO POST 
/ rSTRETCHER BAR 

u 
MIN, 

ENO POST 

CONCRETE FOOTING FOR 
All POSTS. FOR ALTERNATE 
ANCHORING, SEE DRIVE ANCHOR 
DETAILS, RC-GO, SHEET 2 cr: 2. 

NO. 7 GA. TENSION IIRE 2" IOYEN IESH FABRIC 

SEE NOTE 2 

10'-0'11.0:. CTYP,l 

TYPE RIGHT-OF-WAY FENCE 

LI NE POST, SEE NOTE 3 

I TYP. l ;;;;,JI 
a· I/ 1//4 

~ 
-~ti:61"' I I I I I I I I ~11 II I I I . 

,. ,. 
-1= 

1· 

/1/// 
II 

1,· I , 
z , 

? ,_ 

" , 

°' 

~ ,_ 
SEE NOTE 2 

112• a>I 
MIN, 

/ENO POST 

rr U 1111 ,!~J: :1 11 

~ 

~ 

, 
;, 
z 
Si 

"' ~-·11 . ~~~~~ 1111 1: 
0 

" 
-';, 
O.j z 

Si , 
':' 

°' 

,_, 

I ~I ~frj 9 
L...l___@j., 

u-
WIN. 

" 

'f 

MIN, 

?1~V;=/-PLATE 
o,2 

<' ,,. ,. 
1,-

r UAX. 

,, 

,_, 

V 

TYPE 2 RIGHT-OF-WAY FENCE 

/LINE POST, SEE NOTE ] ,. 
fl 

ra_t-~ATE 

® 

~ 
z 
2 

Ti 

+ ~ 
1-8" MAX, VERTICAL SPACING 

~VERTICAL SPACING SHALL 8E THE 
SAME AS INDICATED FOR TYPE 2 
R/1 FENCE FOR BOTTOM H' 
OF FABRIC. 

l -~ 
L 3 • MAX, SEE NOTE 2 

t'-=) 

LI 

TYPE 5 RIGHT-OF-WAY FENCE 

CORNER OR PULL POST~ 
!SAME DETAILS AS SHOWN 
FOR ENO POS Tl 

NO. 7 GA. TENSION ,me 

CORNER OR PULL POST 

~ 
7? 

// ,,, 

~ 
·'. /.: ··-. . 

'f ~· ., . :') '., 
,_ "o.:r: ,."; ,,..; ·-•. 
~ 

.-
•: 

MIN. ..:: 
16'-0" MAX. ITYP,l 

., 

CORNER OR PULL POST~ 
( SAME OET A IL S AS SHOWN 
FOR END POS Tl 

7,? 

I~~ 

NOTES: 

!. CONSTRUCT !N ACCORDANCE WITH THE REQUJREt.4ENTS OF PUBL !CATION 408', 
SECT ION 624. 

2. FILL ALL DEPRESSIONS GREATER THAN 3 INCHES AND LESS THAN I FOOT 
W(TH ROCKS OR COMPACTED EARTH TO PREVENT ANIMALS FROM GOING UNDER 
THE RIGHT-OF-WAY FENCE. 

3. INSTALL CONCRETE FOOTING OR DRIVE ANCHORS AT MAXIMUM INTERVALS OF 
!60 FEET FOR ALL L !NE POSTS. 

~- PLACE PULL POSTS AT ANGLE POINTS !N VERTICAL ALIGNMENT AT MAXIMUM 
500 FOOT INTERVALS BETWEEN ENO ANO/OR CORNER POSTS IN LEVEL 
TERRAIN ANO/OR WHERE DIRECTED. 

'- ...... ~~. . ··- --··-··- . - -- - -- D 

n I STAGGERED ON EACH EDGE OF 
FABRIC ALONG THE JOINT 

I 
~ - -==- -~ ----- ------ -i------ - -~ --- -v - ------l--;: .-v 

i...-- ---- -- --- .-
--- l,..--- :== v--- ::= -::::-- ::::: V .,,- t:c ;., 

---- --- -~:.,: ~ ---- ------ :--- "" ~ --- ~:.--:: ~ -~ ->:::::==~ ··--z --~ ·-··-·. 

CONCRE~~;;~OOTING FDR 

ENO POSTS, CORNER POSTS, 
PULL POSTS ANO BRACES. FOR 
ALTERNATE ANCHORING, SEE 
DRIVE ANCHORING DETAILS, RC-6 0. 
SHEET 2 OF 2. 

, 

~~ ,. ' 
// )' 

·-
- ' ' 

t ~ ~11 ,., 
6" M!N LAP 

"· 
,~ 

" FENCE FABRI ,.-
cur AS REQU IRED 

I~ \_'-GROUND GRAD 2 

AS NECESSAR 
ED 
y 

~ 

EXTRA POST~ 
AS OIRECTE[ 

4' -0" MAX. 4' -0" MAX. 

TREATMENT AT GROUND DEPRESSIONS 
GREATER THAN ONE FOOT 

!FOR TYPES 2 ANO 5 RIGHT-OF-WAY FENCEl 

@ FABRIC SHALL BE AS FOLLOWS: 

(I.) TYPE 2 R/W FENCE FABRIC ANO A 36 INCH WIDE FABRIC 
CONNECTED AS SHOWN; OR 

! 2.> A SINGLE FABRIC HAVING A MINIMUM WIDTH OF 83 INCHES; OR 

13.) A COMBINATION OF TWO FABRICS TO ACHIEVE A MINIMUM WIDTH 
OF 83 INCHES. IF THE FABRICS ARE OVERLAPPED, CONNECT BY 
FASTENERS SPACED-AT 18" C. TO C. ANO STAGGERED ON EACH 
EDGE OF FABRIC ALONG THE JOINT. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

'f 
c..i I ----CONCRETE FOOTING FOR RIGHT-OF-WAY FENCE 

ENO POSTS, CORNER POSTS, 
PULL POSTS ANO BRACES. FOR 
ALTERNATE ANCHORING, SEE 

16'-Q" MAX, !TYP.l 
DRIVE ANCHORING DETAILS, RC-60, 
SHEET 2 OF 2. 

0 I RECTOR, 81JREolU OF DESIGN 

~M'.QS,1994 

' - ':lb 
SHT. _i_ OF i__ 

CH LE!O EHGIHEER RC-60 



/ ~ 
__ /(_ ~ ~ 

Y'( ' "--.. ~ 
\\ . ~ ,,'-

'',, ··.' ''.. ~ ..... 
"--, " ~ "----- ------

// 
Al TER 
TREATI 

15' -0 

~ATE 
•ENT-

• I l µ ____ 
I ,_ ~ 
. ' -
L~-x--•· - ,- --

' - - - -
L 

{ - - -~ \ i-·-; -
\ , 
\~ / 

j .Ll .,,...-.. -, I , . 
- - , I 

-, ·-·--· 
-

-l OF 
CROSSROAD 7 -

-·- ~-=-~/i OE OF 
SlOPE 

' OF 
CRO y<OAO 

' 
i 

-

. 

... 

~ 
..._ \ i 

L_ ~ ~-----" ' ·~0 r: ' ''1 . 1 

R/W FENCE TREATMENT AT 
HIGH WALLED ABUTMENT 

re 

~ 
R/W FENCE TREATMENT 

AT STUB ABUTMENTS 

1'-0' "'·7 
__ _,./_·:+-+----+---

1' ·0" MlN_J 7 
l',·O" MIN.l ~-+-~C--,--,_ /-RIGHT-OF-JAY FENCE /+ 

J'-0" MIN.-71 I ~~ /' 
' ' + _,_L__/ "'-,-_,_1___.,/ 

-- -- -- ·-1--1 -- ----- -- -----r --- -- - -- ---
- - Lt-o· ,. -o· 

"'-RIGHT-OF-WAY LINE 

R/W FENCE TREATMENT AT CULVERTS 
!CAUTlOO SHOlR.0 BE EXERCISED WHEN LOCATING POSTS NEAR 
CUI.VERT, ANY DAMAGE IILL BE AT CONTRACTOR'S EXPENSE.! 

/

DRIVE ANCHOR BLADE / DRIVE ANCHOR BUDE 
!2 REQ'O.l !4 REQ'D,I 

_,-4--,_ 7'~'-
FENCE F~ ~POST LFENCE FAB~POST 

/

DRIVE ANCHOR BLADE 

__v.O;;NCE FABRIC 

~POii 

LINE POST PULL POST END POST 

DRIVE ANCHOR ORIENTATION 

"'-RlCHT-(of-lAY LINE 

* THE LAST POST SHALL BE IITHIN 6• OF THE IALL J.N0 AT 
A POINT IHERE THE IALL HE[QIT IS NOT LESS TIit.» 10' -0". 

ORIVI: ANCHOR BLADE 
14 REQ'O,) 

~ 
EQil 

~~;· 
~~, 

,. 

DRIVE ANCHOR BLADE, 
SEE TABLE A 

40" IIIN. 

DRIVE ANCHOR 
I USE AS AL TERNA TE TO CEIENT CONCRETE 

FOOTltli FOR All TYPES OF RIGIIT-OF­
IAY FENCE.> 

• I 
I, . ' 

" 

HIGHWAY OVER CROSSROAD 

I • 

I I 
' . 

15'-0'Dr 
•I , 

; ~- -

- RIGHT-OF-¥ 
FENCE 

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

~)x-·-·cv 
,c,_, --• 

HIGHWAY UNDER CROSSROAD 

IF THE ROAOJAY HAS DUAL STRUCTURES, ERECT THE 
R[GKT·OF·WAY FENCE TO CLOSE OFF THE lil:OIAN AREA. 

(Q IF RIGHT-Of-WAY FENCE IS l!TH[N 15 FEET OR 
LESS OF THE PROJECTED FACE OF THE 8ACKIALL, 
ANGLE THE FENCE INTO THE ABUHl:.NT A:i SHOIN. 

20" MIN. EltBEDMENT _,.. 

(bl !F R[CHT-OF·IAY FENCE IS GREATER THAN 15 FEE! 
FROII THE PROJECTED FACE OF THE BACKIALL, 
PLACE FENCE PARALLEL TO CROSSROAD ANO ANCLE 
INTO ABUTIENT AS SHOIN, 

L!Vl x 11/i x 1/1 

END, PULL OR 
CORNER POS 1 ~ 

I "-BRACE 

l~ORIVE ANCHOR BLADE !2 REC'D.I 

DRIVE ANCHOR DETAILS FOR POST BRACES 
ON TYPE 2 AND TYPE 5 R/W FENCE 

FENCE MINIMUM 
HEIGHT BLADE SIZE 

S' OR LESS I" X I" X 1/1" 

GREATER THAN S' IY4. X 11/t" X 1/1. 
BUT LESS THAN I' 

7' OR GREATER 11/i • x 11/1 • x Ya• 

TABLE A 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

RIGHT-OF-WAY FENCE 

'Jf;.ENOEO 
$HT. 3_ OF ..?.._ 

RC-60 



PAY LIMITS FOR TYPE 

RIGHT-OF-WAY FENCE I! I OPENING AS SPECIFIED - IS' -0" MAXIMUM 

CORNER HARDWARE OR WELDED JOINTS 7 
FASTENERS AT 
!4"C.TOC. 

1PAY LIMITS FOR TYPE I 
1 RIGHT-OF-WAY FENCE .... 

1
~ N0.9 

L 
GAGE TI ES - APPROX. l 2" C. TO c. / 

nr'--,--~----r----;----~----r-----,----/r-, 

' 
• C 

Q 

' . .. 
'._ 

. '/iffi 
C ~ 

FRAME MEI.IBERS - I. 90" 0. 0. / 
l'1 2. 74 LBS. /FT. OR _j 
2" SQ.Cl 2.60 LBS./FT. 

CONCRETE 
FOOTING <TYP.l 

CATCH 
BLOCK ' 

,<:I ....... 
~ 

112"0 MIN. I 
< TYP.) 

m 
N 
N 

3 .. 

ENO POST FOR 
RIGHT-OF-WAY 
SEE STO. owe. 

TYPE I 
FENCE. 
RC-60, .... . ;) 

SHT. I OF 2. ----t--, 
' -v . 

.. " /@ 
0. ·""" 

' ' 
~ ~·1wi 
. ~ 
0 • 

• v 

TRUSS ROD 

~/· ) . VEHICULAR GATE FOR TYPE RIGHT-OF-WAY FENCE 
q"·t§ 

" . "" 
"' ·_<:i ~ ,, 

PAY LIMITS FOR TYPE 11 

RIGHT-OF-WAY FENCE I 

ENO POST FOR TYPE I 
RIGHT-OF-WAY FENCE. 
SEE STD.owe. RC-60, ~ 

SHT. I OF 2. ____ _, _ _, 

OPENING AS SPECIFIED 

4' -0" MIN, TO O' -0" MAX, 

• p 

"' • = 
(\ ::§ 

p.; I 
' -,, 

CONCRETE 
FOOTING---~ 

<GATE TO SWING IBO"l 

I PAY LIMITS FOR TYPE I 

I RIGHT-OF-WAY FENCE 

• 

~ ... ~ 

"" .:. · I ..... ~ 
0 

. " 

BRACE 
RAIL 

TRUSS 
BAR 

I % " 0. 0. TUBULAR 
FAM.IE, 2. 27 LBS, /FT. 

PEDESTRIAN GATE FOR TYPE RIGijI-OF-WAY FENCE 
< GATE TO SWING 90'> 

111-.'il.~'i< 

* INCLUDES STRETCHER BAR, BRACE ANO REMOVEABLE CLAMPS OR 
FASTENERS. SEE STD. DWG. RC-GO, SHT. I OF 2, FOR ENO 
POST DETAILS. 

** FOR TYPE 2 R/W FENCE USE 3 CLAMPS AS SHOWN. FOR TYPE 
I R/W FENCE USE 4 CLAUPS EQUALLY SPACED. FOR TYPES R/W 
FENCE USE 5 CLAMPS EQUALLY SPACED. 

H* THE PAYMENT FOR REMOVEABLE FENCE SECTIONS WILL BE 
CONSIDERED INCIDENTAL TO THE R/W FENCE, 

REMOV 
< TYP. 

0 
N ' ' 

0 
N : 

STRETCHER BAR 

' I/ C TYP.>•• 
:7/ 

~ 

7 w 
~ 

/ 
~ 
~ 

" / 
~ 
~ 
~ 

1/ ~ 

'<: 

- . .,. ,., -
/H. ~N ··~· I "~" ,,,~,, J//!NIII I 

' ' - -
4' -o" l- 6" MAX. 

NOTE• 
TWO END POSTS ARE REQUIRED. !F REMOVABLE FENCE 
SECTIONS AT STRUCTURES AR( PLACED ANYWHERE 
!N THE RUN OF FENCE OTHER THAN THE ENO. 

•••REMOVEABLE FENCE SECTIONS 
AT STRUCTURES 

' 

' 

··-

• ENO POST--

D<XXXXXXUI '""'" ' ' • ' ' ;i 12· o ·· 
""" V • • ·" i mis SECTION ONLn .,, ,v v :.,v ~ ~ltf.('i\Cl:x31:j 

;.< \.:· ;-./y_ ,_Ji~, \/ ·.( ·. V v <i 

~~:-._-:')<"":<." 
X:/)/'<'/>i •'. XX/,'.,-~: . .>-

vvvv'\?/Y, 
•"·'vx· ·v /--.X 

'< <XX 
K>,xx;,;Y'/'-

FABRIC PERI.IANENTL Y KXX)<X:;Y Y: 
FIXED TO STRETCHER . ·,_c'',; 

~~ 
.'!BARS, BARS CONNECTED ~< x'.X, >(XX) TO ENO POSTS BY CLAMPS >- ' /V> 

(,,,\/V x: x_ . ='///;, WH !CH ARE REMOVABLE )( \y"~)t: 
r·~ ___ , WITH HANO TOOLS. ~ v ~ '" 

hl,~~-.!~-btt.l • " -
t, "' 

iW . . 
. 

' TYPE RICHY-OF-WAY FENCE ~ 
C 

' . 
,, 

• ENO POST~ 

' /HtMUVAt:!L E CLAMPSu 

l,e 
/ 

¥,, 

. 

ENO POST 

,::. 
/ 

' 
12' -0" 

l TYP,J 

"'"' I ITI I I I 

/ 

I I I 
I I I 

. .. .. 

"!;' ,, ~ 

lJil . 
. 

F 
I T 

I F 
F 
E 
F - • 

THIS SECTION ONLYJ 

ABRlC CUT ANO ATTACHE 
0 STRETCHER BAR TO 
AC!L[TATE OPENING OF 
ENCE. BAR CONNECTED 
NO POST BY CLAMPS OR 
ASTENERS REMOVABLE 
l TH HANO TOOLS. 

L+--+ 
, ' I 

1,L ' 
I 

' I -,~ I 
-

I 

TYPE 2 RIGHT-OF-WAY FENCE 

E CLAMPS u 
/ C TYP. l 

"/ 

' J I 

' .,, 

' 

!t'' rr 
mi: 
~ 

I I 

I 

, 

12' • 0" 
C THIS SECTION ONLYJ 

I 

I 

ABR!C CUT ANO ATTACHE 
TO STRETCHER BAR TO 

AC[LITATE OPENING OF 
ENCE. BAR CONNECTED 
NO POST BY CLAMPS OR 
ASTENERS REMOVABLE 

WI TH HANO TOOLS. 

I 

I 

) 

) 

TYPE 5 RICHY-OF-WAY FENCE 

' 

I 

I 

s,. 
' 

-:i;:i'J! 

m ' . 

' 

I ' 

~ 

' ' 

' 

.£ ' rr· 
J:tP[ w 

REMOVEABLE FENCE SECTIONS 

"i 

I I I 

"' ' 
7 ' 

"" ' 

' 

_, 

,, 
' ""' 

' 

·-·· 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY GATES 
AND 

REMOVEABLE FENCE SECTIONS 

SHT. ! OF I 
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PANEL LENGTH VARIES_~[TH REQUIRED 
LENGTH OF BARRICADE 

EXTRUDED ALUMINUM CHANNEL 
WITH CLASS I, CLASS I-A OR CLASS II 
REFLECTIVE MATERIAL APPLIED, 
SEE NOTE I, 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARRICADE 

POST CL IP ANO 
POST CLIP BOLT, 
SEE DETA !LS • 

EXTRUDED ALUMINUM CHANNEL 
WITH CLASS I, CLASS I-A OR CLASS 11 
REFLECTIVE MATERIAL APPLIED, 
SEE NOTE I. 

{:_

ALTERNATE RED AND WHITE STRIPES, TRAFFIC W6 X 9 STEEL POST• 
12" 

.,-ALTERNATE RED ANO WHITE STRIPES, 
,// TRAFFIC SIDE ONLY, SEE NOTE I, 

r 
20" 

~-

5' 20" IL 8' 

~ 

3' 

, SI DE ONLY, SEE NOTE I, 
/ I EXTRUDED ALUMINUM CHANNEL. I 

'/_/ SEEDETAIL. 

BUTT SPLICE, WHEN 
SEE DETAIL 8, 

W6 X 9 STEEL POST• 

SHEET 2 OF 2~,'=,~~-----fT,,,,,,tr-
-------- '/ ,1/ ~ "f. 

17 
L POST CLIP ANO POST CLIP 

BOLT, SEE DETAILS. 

DETAIL A 

A 

PANEL TO POST CONNECTION 

8' 

5' 20" 

~~~ 
3' 

',· 

EXTRUDED ALUMINUM CHANNEL. I 
SEE DETAIL, 

,, 

POST 

I~;' 
'i: ; 

\ .1 ,,-' I 111 ".. 
8 / 's// 1 !/1 11

•' 

L4"X3"X¼ "X4' -4"_,/ 

6" X 8'' WOOD POST 

~ CLASS A 
··1 CONCRETE FOOT I NG, 
~ SEE NOTE 2. 

5/2 " 0 X 7 1/i " LONG 
BOLT, LOCK WASHER 
ANO NUT 

DETAIL B 
PANEL TO POST CONNECTION 

L4 "X3 "Xl/4 "X4' -4" 

10' MAXIMUM POST SPACING POST CL IP, _/ 
SEE DETAIL. 

POST CL IP BOLT , 
SEE DETA[L. 

[3" 10' MAXIMUM POST SPAC!N(. klS" 0 
POST CLIP,-' I 
SEE DETAIL. J \ 

\_¾" 0 X71/," LONG 
BOLT, LOCK WASHER 
AND NUT 

ALUMINUM PANEL STEEL POSTS 
*( A W6 X 8.5 STEEL SHAPE MAY ALSO BE USED> 

CLASS I, CLASS I-A OR CLASS 11 REFLECTIVE MATERIAL 
APPLIED TO PANEL, SEE NOTE I. 

/- LQ. 094" 
L_O. 125"RA0IUS 

o. 125" 

I 
_i 

Lo. 09, .. 

• 25"RA0IUS 

SEE DETA [L C. 

EXTRUDED ALUMINUM 
CHANNEL 

(DIMENSIONS FOR PANELS MAY VARY 
DEPENDING UPON MANUFACTURING 

COMPANY'S DESIGN! 

I ¾, " 

'*' " 
1 r--+---~ 

19• 30' 

2%4 
½6 " 

I l/f.4 

I" 
11;2 

¾" -

o. 125" 

o. 25" 

,o.21G" 

~__l 

==1-0.410" 

DETAIL C 

¾," 

FLAT WASHER -
¥4 " 0 X 0. 09 I " 
WITH ¾ " 0 HOLE 

LOCK NUT 

¾ '' 0 - 16 U.N.C, 
THRO. 2A 

POST CLIP BOLT 

SERRATED SURFACE 

1 l/r.4 " 

'Y• 

POST CLIP 

ALUMINUM PANEL 
SECTION A-A 

6" X 8" WOOD POST 

ANGLES, 2 REQUIRED, 
FRONT ANO BACK, 
SEE DETAIL E, 

r/ 
5," 

DETAIL E 

I" 0 HOLES, TYP. 

LONG 

Y," 0 HOLES, TYP. 

LONG BOLTS 2" 
ANO WASHERS 

4-1/a "X8" LONG ANCHOR BOLTS. 
SEE BRIOGE CONSTRUCTION 
STANDARD DRAWING, BC-338, 

:, :i .4: .:--1 l .d: .. ·~ .d'. .:, :~ i .:, _'ll I.:,.\ .d'.. 
!:<v: :!.°di 1v: ;!:•·?: ;':.<:v: ;<<1 l;(•·.:v: :': 

-~·-11d····d·········11· .•. 
• -.~·.·-~·.·.~- . • 4 ••• 

' ' ' 

12" CONCRETE PAVEMENT 

WOOD POSTS 

20" 

8' 
20" 

DETAIL D WOOD POST FOR 
ALUMINUM PANEL 

POST CLIP BOLT, 
SEE DETAIL, 

SECTION B-B 

NOTES 

I, ONLY CLASS I, CLASS I-A OR CLASS II REFLECTIVE 
SHEETING MATERIAL SUPPLIED BY A MANUFACTURER, 
AS LISTED IN BULLETIN 15 PERMITTED • 

2. MECHANICALLY DRIVE POSTS OR ERECT IN CONCRETE 
FOOTING. 

3. SEE RC-52, SHEET I OF 5, FOR MOUNTING OF STEEL 
POSTS ON CONCRETE PAVEMENT, SEE DETAIL 0, 
FOR MOUNTING OF WOOD POSTS ON CONCRETE 
PAVEMENT. 

4. USE MATERIALS WHICH MEET THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 678, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DES[GN 

PERMANENT BARRICADES 

ALUMINUM PANEL 

SHT • ....LOi= ..2.... 

RC-63 



,-
20" 

8' 

~ -~ 

r~: 
3' 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARRICADE 

1t5 ROUND HEAD WOOD . 
OR LAG SCREWS, // 
1/, " LONG , TOP / 

J6/ AND BOTTOM / 
ZfM:I'• 7.m§Y •jijjjj,,y>A 

CLASS I, CLASS [-A OR CLASS ! I 
REFLECTIVE MATERIAL APPLIEO~O -
0,063"Xl0" ALUMINUM BLANK ~ ,1/ 
ANO FASTENED TO WOOD PLANKS, __ ,,;:;i<,/-~ 
SEE NOTE I , SHEET I OF 2. ,, ' _/--? 

2"XIO" NOf..i!NAL 
'-.. PLANKS, PRESSURE 

.. :) I I '~ TREATED 
fj?j' ,Mf,iffe' (:2!!-rW /r.,MY 7.:Ji-&• 2'-:1I.'/ + b~l, "'''--1/

2
" 0 X3" LONG STANDARD 

\LALTERNATE RED AND WHITE 
STRIPES, TRAFFIC SIDE ONLY, 
SEE NOTE I , SHEET I OF 2, 

;,'/; 

10' MAXIMUM POST SPACING 

BOLTS, NUTS AND WASHERS 

" ~ BUTT SPUCE, 
,,~ WHEN REQU l RED , 

SEE DETAIL 8. 

DETAIL A 
PANEL TO POST CONNECTION 

WOOO_ PANEL S_TEEL POSTS 
•! A W6 X 8,5 STEEL SHAPE MAY ALSO BE USEDl 

11/s"TYP. 

2" 

11/r, " 0 HOLE. TYP. 

h.,,. ,, 8' ,, 
14" 11 

,, 
(>!i° 

6" I,, 
O 0 ,, 

,, 

~ 
ld 

STEEL POST FOR 
WOOD PANEL 

8' 

2" 

14" 

6" 

14" 

6" 

DETAIL B 
BUTT SPLICE 

-. I½" TYP. 

11/r, " 0 HOLE, TYP. 

0 

lJ 
WOOD POST FOR 

WOOD PANEL 

5' 

8' 

[3" 

12" 

_,, 

_,, 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARRICADE 

CLASS I, CLASS I-A OR CLASS II 
REFLECTIVE MATERIAL APPLIED TO 
0.063"XIO" ALUMINUM BLANK~ 
AND FASTENED TO WOOD PLANKS, ___ _ · __ . _ 
SEE NOTE I, SHEET I OF 2, __ . C, I I_\_ - / 

, .. ,_ -··--

2"XIO" NOMINAL 
PLANKS, PRESSURE 
TREATED 

w/Jc;~:~.;; /~'.··"')'!J.s~o/ l - 6" X 8 " WOOD POST DETAIL C 
ALTERNATE RED AND WHITE 
STRIPES, TRAFFIC SIDE ONLY, ......_BUTT SPLICE, 
SEE NOTE I, SHEET I OF 2. WHEN REQUIRED, 

,, ,, ~ SEE DETAIL D. 

rCLASS A 
CONCRETE FOOTING, 
SEE NOTE 2, 
SHEET I OF 2, 

PANEL TO POST CONNECTION 

~ 

I !O' MAXIMUM POST SPACING ~ IS" 
0 

WOOD PANEL WOOD POSTS 

DETAIL D 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 

WOOD PANEL 

SHT • .I..OF.£.. 
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8" 

'/," RADIUS~ril l" I I ';, .. RADIUS 

. . . . . . I ; : ; : ,, . . . . . 
L-\--- 2 " OE E P 

¾G" WIDE 

\ 
I 
I 

".". ~ . 

DETAIL A 
CONTRACTION JOINT 

CLASS A 
CONCRETE -

~ 

., . ,, . ... .,·. . .. .. 
. . 
.. '"· 

<I. ,, • ., 

--I- ' 
~ 

0 

TYPICAL 
CROSS SECTION 

,.,.c 
s<?...,.c.. ~\."<;'-· 

~'\ .. 
':Jo' , ,o 

,()~ ,,,_o :v., 1-

1
/ 

...,.c.." ~...,.-+-· '<:"-0 
~ ..... ~ •' x.,V.-

c,O () ,0 S 
'), 

/./, 

/ / 
/ £ 

// / 
<'7 // 

/7
/ 

... . ,•, 
.",,. .. . . . . . . 
".·,,. 

A 
e CONTRACTION JOINT 

SEE DETAIL A 

PLAIN CONCRETE CURB 

2' -0" VARIABLE WIDTH 2' -0" 

A 

A 2-•s BAR·s 

PLAN VIEW 

3· 

._.A 
·· 1/ \ ,\'t. / -, 

r-2" DEEP 
~fo" W JOE 

1--1, 

I 

1/4 " RAD !US 

8" I' MIN. TO 
10' MAX 

I 1.. I GUTTER WIDTH 

I I I" 
. :.,..-------¥4" RADIUS ... . . . 

.. 
8" 

l_-t 
! /'/4"RAO[US 

' / • SLOPE 

2" DEEP 
¾~" WIDE 

~"-. ~ 

,o_/ 
<, // 

<'.I_// ···-.,1;~ ¥, .. RADIUS 

~ 

\ \t_,- 1/i" t.l[N[MUM 

;.;, ___ _ 
CLASS AA 
CONCRETE 

..... 7 
.~.-~---~-,. 8" 

.. 
'---._ ~ /, --

DETAIL B 
CONTRACTION JOINT 

:'·. 

,.,.c 
s<?t;,.c, -.},~· 

~..... .. 
':Jo' ~ ,o 

.,,_,o~ ...,_o~<r.,1, 
t;.<:., ~,.._i-· 't'o 

~...._~ ,/ sv.,"' 
c,O , , ,,,o 

~ 

.
4 r _Ltun 

· ~ ··.<·\:s~s 

1 

: :.·:·\\-~-
-~cu,ss AA 

CONCRETE 

TYPICAL 
CROSS SECTION 

~ 
"--~ 

CONTRACTION JOINT 
SEE DETAIL 8 

DETAIL C 
CONTRACTION JOINT 

,.,.c 
s<? .... e, -.},~· ' ,. 

O
,~ ,0 ' . 

• 

t 

/P 
1/, 

• • : ,' .:..··,:: > _JUN !FORM 

_. . ,, ... ., . "· 

TYPICAL 
CROSS SECTION 

UNDER 5' GUTTER WIDTH = I" PER FT. MIN • 
5'AN0 GREATER GUTTER WIDTH=½' PER FT. t.4JN, 

• • • REPRESENTS WIDTH OF GUTTER FOR 
COMPUT [NC PAY AREA. 

'\ ,<S"'· '\() :Y., 1-

p c.. ~ .... i-·~o 
• ',y_,Y., ~ /:f"" / /' . cO 

'), / // 
/ /,::,- fl 

,//// 
,::.:···k ~ /// .... // / 
:.·\·.'· /4 f ..... // 

··" £7 

CONTRACTION JOINT 
SEE DETAIL C 
!CONTINUOUS THRU 
CURB AND GUTTER l 

PLAIN CONCRETE GUTTER PLAIN CONCRETE CURB GUTTER 

I" I : :: I 
1/," RAOIUS=-6...:=1/, • RADIUS 

I ROADWAY 
SLOPE 

I½" 

~ 

N 

21/2 " 

11h "I TYP. l 

SECTION A-A 

'· 
NOTES 

PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 630 
FOR PLAIN CONCRETE CURB ANO DEPRESSED CURB, 
SECTION 640 FOR PLAIN CONCRETE CURB ANO 
FOR PLAIN CONCRETE CURB CUTTER. 

2. SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR 
SECTIONS, 

3. PLACE Y~-INCH PREMOLOEO EXPANSION JOINT FILLER 
MATERIAL AT STRUCTURES ANO AT THE ENO OF THE 
WORK DAY. CUT MATERIAL TO CONFORM TO AREA 
ADJACENT TO CURB OR TO CONFORM TO CROSS SECTIONAL 
AREA OF CURB. 

4, SEE RC-50 FOR PLAIN CONCRETE CURB SLOPED 
TOP TREATMENT AT ENO OF STRUCTURES. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CURBS AND GUTTERS 

DEPRESSED CURB FOR DRIVES 
SHT . ...LOF....L. 

DIRECTOR, BUREAU OF DES]Ctl RC-64 



CLASS A 
CONCRETE, 

! " RAO.- \ 1;. " 

CLASS A 
CONCRETE~ 

r-1/4 " RAO. 

' 8" 
• 2" ~AXl_ \ .. ---. ,., . _, 3" 

·,:>,:.·, UNIFORM 

I" RAD.})'' RAD. 

Z" MAXL -\ j~ 
·'· :-.,.,t.-":':.:'·~ ~ORM 

ROADWAY 
PAVEMENT 

4" 

I Z" ROADWAY__:,. I I 5" 
PAVEMENT 

TYPE A TYPE B 

CONCRETE MOUNTABLE CURBS 

:i," \ 

... 

CONSTRUCTION 
JOINTS \'-. 

,> I I'\ 

A DR B CURB 

PAYABLE MEASUREMENT 
INDICATED BY- - -

END DETAILS 

PAVED ISLAND AREA 

NOTES 
<. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 

OF PUBLICATION 4D8, SECTION 633. 

2. INSTALL TYPE M INLET WITH CONCRETE MOUNTABLE CURBS AND 
LOCATE INLET AS SHOWN ON THE DRAWINGS. MAKE THE BACKSLOPE 
TRAVERSABLE IN THE AREA OF THE INLET AS [NO!(ATEO. 

3, SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECTIONS 
AND SEAL AS SPECIFIED IN SECTION SOI. 3< nl, PUB. 408. 

4. PLACE 1/4-[NCH PREMOLDEO EXPANSION JOINT FILLER MATERIAL 
AT STRUCTURES ANO AT THE END OF THE WORK DAY. CUT 
MATERIAL TO CONFORM TO AREA ADJACENT TO CURB OR TO 
CONFORM TO CROSS SECTIONAL AREA OF CURB. 

5. PROVIDE ELONGATED ISLANDS NOT LESS THAN 4' -0" WIDE 
AND 20' -0" LONG, EXCEPT IN SPEC !Al CASES WHERE 
SPACE IS SEVERELY LIMITED. 

1/a" PER FOOT, MINIMUM, 
l_f4" PER FOOT, MAX !MUM. 

w/2 OR 6" Mlt·J. r--
';' 

~-
:.....,_ I CONCRETE MOUNTABLE CURB 

TYPE A OR B 

rPLAIN CONCRETE 
PAVEMENT 

'/,,, R, < TYP. l~ VARIABLE WIDTH 

TYPE A OR B CURB __ ~ / 
1 

GRADE~ _ ./ J :---... 

4'' PLAIN CONCRETE PAVEMENT 

GRADE 

/v. -, .., 
/' 

./ 

PO [NT , 

j2" MAX.L_ ~··.·. 

4\: ... ·:.":,:--~::.-'. i >"7 //, 

" EXISTING PAVEMENT 
OR BRIDGE DECK "\_,4 X 12" LONG DOWELS AT 5· -0" C. TO C. 

4' -0" MINIMUM 
SEE NOTE 5. 

STUD, ! DR ILLEO ANO GROUTED) OR 3/i6" SHOT THREADED 
MINIMUM I'' DEPTH, WITH SIMILAR BAR 
CONFIGURATION EXTENDING INTO THE CURB. TYPICAL CONSTRUCTION 

CONCRETE MOUNTABLE CURB ON EXISTING 
CONCRETE PAVEMENT AND BRIDGE DECKS 

t< PLANS MAY PROVIDE FOR A DEEPER FACE AT 
CURB WHEN AN OVERLAY IS PLACED ON THE 
EXISTING PAVEMENT. HOWEVER, EXPOSED 

FINAL FACE OF CURB SHALL BE 2" MAXIMUM. l (, ,'t\"­
~ >',' 

POINT 

*-INCIDENTAL TO 
SUBBASE ITEM 

B 

'· I., .,, 

I 

36" 

) 

"'-· / 

36" 

I 

"" 

A 

l 
B 

PLAN A 

~" o'"'<>I>"',), "' \,>-i- ,,,. 
"'-'ao,· o"'<c-

,/ 
1/ 

1/ 
LIMIT OF CONSTRUCTION INCIDENTAL TO INLET INSTALLATION 

2" DEEP, 
¾6" WIDE 

7---~ 

DETAIL A 
CONTRACTION JOINT 

4" PLAIN 
PAVEMENT 

TYPE A OR B CURB 

TYPICAL DIVISOR AREA 

-." ', .,,. // 
c,')'/"' 1-" s"--"-- / 

.• ~,:••I . ·.-

// 
// 
2" MAX. 

ROADWAY 
PAVEMENT 

<,. > 

'-- CONTRACTION JOINT, 
SEE DETAIL A. 

---------- ~-----------

8" 

6" MIN --T0-

24" MAX, 

- - - - I 

SECTION A-A 

A 
V 

TREATMENT FOR CONCRETE MOUNTABLE 
CURBS AT INLETS 

A 

' SECTION B-B 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MOUNTABLE CURBS 

SHT..J....OF _J_ 

OIREClOR, BUREAU OF OESlCN RC-65 



-

" 

W=RAt.lP WIDTH 

A ~ 
/CONTRACTION JOINT, SEE 

~/ 
DETAIL A. 

• 
' I ~ I 

' 

I 
I • I r· I 
I 

1111 I/ I 111 I 

im, 1111111111, I I I I,, I I,,,,,,, 1\W1 1ill1 I 111111111 11111 I I I 111 

L, TRAFFIC DIRECTION 

TRAFFIC SEPARATOR IN RAIi' GORE AREA CONTRACTION JOINT SPACING 
20' - 0" I.IAX ]MU 

SEE NOTE 2. 

BITUMINOUS SURFACE COURSE 

BASE COURSE 

I ---

VARIABLE W[OTH 
!Jt ·R. ,< TYP. l 

CORRUGATIONS 

~·-· . ~·-· ~·-· _:_t_._· _c2·_. ·~=1(, I 
¢l •. · • • <1<J .. · . . <1 .. .. · . . <1<.J •• • • • <1<.J •• • • • <1<.J • • ;.i ' ,. • h .<1. 

. : ... :h .<1: .:, :h .<1: .:, :h .<1:. : ... :h .<1: .: ... :h .<1:. : .. :h .<1:. : ... :t, .<1:. 

fl.·4. :v. v.<1· v ·v_',,· .17. ·v:<1· .fl. !.<1 v ·v ·,,. :11. ·v ·<1 • • 17. v 

·'' 
<1. ·<lq·_·<l. <1<l. "<1. ~· ·4.:<J::i ·<1 . .-,;,i· ·-1.:<1::i·.·4. 

<11, .. t, .<J: . : ... t, .<1 • •• ,. • h .<1: 

• • .,, • h .<1: . : .... · t, ·"'· .,.,. • t, .<J: .,. . t, ,<1. .,. • t, .<1 . . : .... t, 

•17 .·<1. :fl. ·17 ,'<1' .v. ·! :.:( :v. ·r: ·<1. :v. ·v ."4 • :v. ·fl 4 • :v . 
• .:,. • h .<1: • t· : 17. 0 17 .·<J . . V, V :<J : V, 

•• ·11 : • ••• <J . . <J 
<1 .. ! .. _<1. ~ • -~ •• • 

SECTION A-A 

41/2" 

I "R. ,c TYP. l 

SECTION B-B 
CORRUGATION DETAIL 

TRAFFIC 
SEPARATOR 
SURFACE 

-'--~ ,, 

CLASS AA 
CONCRETE 

CONCRETE 
PAVEMENT 

111111 

-

N 

·-

+-
- -

2" DEEP, 
i-¼" WIDE, 

DETAIL A 

CONTRACTION JOINT 

!!Qiil 

l. USE MATERIALS ANO CONSTRUCTION METHODS WHICH MEET THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 629. 

2. SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECTIONS ANO PLACE 
IN LINE WITH ADJACENT PAVEMENT JOINTS. 

3. THE CONTRACTION JOINTS ANO CORRUGATIONS MAY BE CONSTRUCTED 
AT A SKEW TO t.lATCH THE PAVEMENT JOINTS. 

4. PLACE f'. ~ PREMOLOEO EXPANSION JOINT FILLER MATERIAL AT 
STRUCTURES ANO AT THE ENO OF THE WORK DAY. CUT MATERIAL TO CONFORM TO 
AREA ADJACENT TO CURB OR TO CROSS SECTIONAL AREA. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE TRAFFIC SEPARATOR 

Sht. ..!_ Of .!.. 
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ROADWAY 
SURFACE 7 f 

L,; 

RAMP LENGTH 

12: I MAX, SLOPE 
rSIDE FLARE 

I 

' - ---
DEPRESSED CURB 

LANO ING 

EXP. JT 

1 

rPRE"OLOED 

FILLER •< TYP. l 

I ·~11 1 

I 

SECTION A-A 
TYPE I 

7< 

11 

~--------,- CURB RAMP 

--¾" CONC. =r, .. AGGR. 
SI OE WALK 
SUBBASE 

3' -0" MIN. / SIDE FLARE 

~ I \ TOP OF CURB ! BI I 11 o: I MAX. SLOPE I ____i__ 

,:::E~ -------C=R~ ;,:P -_j-B~ -----------\_-D;P:a:s,~ ~~Bs::ROADWAY SURFACE 

DEPRESSED CURB 

3' -0" FOR SIDEWALK WIDTHS 
LESS THAN 8' -0". 
4' -0" FOR SIDEWALK WIDTHS 
8' -0" OR WIDER. 

ELEVATION 
TYPE I 

lo., I 
S/oC" .ff4..y 

,.- f:" ·s( 
(4~€ O;::,c$' 

TYPE I 
CURB RAMP 

NEW CONSTRUCTION 

X SHALL BE EQUAL TO OR GREATER 
THAN 3' -0". [F X IS LESS THAN 
4' - 0" THEN THE SLOPE OF THE FLARED 
SI DES SHALL NOT EXCEED 12: I, 

~ 

"'-._ 
Sta 

'€11-,,,I..I( 

4~f'.q-

~ 
~ 

wl;; J4 g~ 
-~ 
>o 

~ 

/ 

/OUTSIDE PEDESTRIAN 
· CROSSWALK L [NE 

h---~'~WHEELCHAIR 
OVERRUN ZONE 

/ 

WHEELCHAIR-----h'-~ 

/ S !DE WALK AREA -

~ 
~ 

~I,, 0~ 
0 - ~ ,o 

' 

PROJECTED CURB LINE 
INSIDE PEDESTRIAN 
CROSSWALK LINE 

OVERRUN ZONE 
4' -0" MIN. 
SEE NOTE 3 
AND DETAIL A 

OUTSIDE PEDESTRIAN 
CROSSWALK LINE 

DETAIL A 
PLAN 

OVERRUN ZONE 
CROSSWALK MARKINCS 

1/4"RADIUS 

LEVEL 
SURF ACE~ 

ROADWAY 
SURFACE 

~ '_I-.:."' 

18" 

10" 

CLASS A CONC. 

DEPRESSED CURB 
SECTION B-B 

SURFACE 

~a 
<'-9~~.s 

Os.%'-? s¥ /-1. 
°'1<'.1'- 1' 

PLAN 

DEPRESSED CURB 

PROJECTED CURB LINE 
INSIDE PEDESTRIAN 
CROSSWALK LINE 

TYPE I SINGLECURB RAMP 
AT CORNER WITH 

CROSSWALK MARKINCS 

DEPRESSED 

--SIDEWALK AREA 

~ 
~ 

' 

,,;i CURB 
NOTE 'A'; C-?.~«': 
FLARED SIDES MAY O.s.S .S_,.-9 
EXTEND OUTS IDE ~ /-,. 
OF THE MARKED <-r 1-

OUTSIDE PEDESTRIAN 
CROSSWALK L !NE 

CROSSWALK AREA 
IF NECESSARY, 

NOTES 
I. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS OF 

PUBLICATION 408 SPEC!F!CATIONS, SECTIONS 630, 616, 420, 421 ANO 422. 

2. PROVIDE 1/i" EXPANSION JOINT MATERIAL WHERE CURB RAMP ADJOINS 
ANY RIGID PAVEMENT, SIDEWALK OR STRUCTURE WITH THE TOP OF 
.JOINT FILLER FLUSH WITH ADJACENT CONCRETE SURFACE. 

3. IF PEDESTRIAN CROSSWALKS ARE NOT WIDE ENOUGH TO PROVIDE 
J,UNIMUM 4' -0" WIDE WHEELCHAIR OVERRUN ZONE AT THE BOTTOM 
OF THE RAMP, POSITION CROSSWALKS AS INDICATED IN DETAIL A. 

4. SEAL JOINTS itTH AN APPROVED SEALINQ MATERIAL. 

PL. CONC. 
CURB 

PLAN 
TYPE I DOUBLECURB RAMPS 

AT CORNER WI TH 
CROSSWALK MARKINCS 

5. PROVIDE SLIP RESISTANT TEXTURE ON CURB RAMP BY COARSE BROOMING 
TRANSVERSE TO THE SLOPE OF THE RAMP, EXTEND TEXTURE THE FULL 
WIDTH ANO LENGTH OF THE CURB RAMP INCLUDING FLARED SIDE RAMPS. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

6. CONSTRUCTION OETA(LS SHALL BE MODIFIED TO ADAPT DIMENSIONS TO 
EXISTING CURB ALTERATIONS WHERE THE CURB IS LESS THAN THE 
STANDARD 8-INCH HEIGHT. 

7. CURB RAMP ANO SIDE FLARE LENGTHS ARE VARIABLE ANO BASED ON 
CURB HEIGHT ANO THE SIDEWALK PITCH, SEE TABLE A< SHT. 2 OF 21 
FOR TYPICAL RAMP DIMENSIONS. 

8. DEPRESSED CURB WILL BE MEASURED ANO PAID FOR IN ACCORDANCE 
WITH SECTION 630.4. 

9. WHENEVER POSSIBLE, CONSTRUCT THE TRANSITION SLOPE FROM THE CURB 
RAMP ANO FLARE SIDES TO ADJOINING SURFACES WITH A GRADUAL CURVE 
RATHER THAN AN ABRUPT ANGLE. 

10. BUILT-UP CURB RAMP TO BE CONSTRUCTED OF BITUMINOUS MATERIAL AS 
INDICATED, INCLUOINC SURFACE PREPARATION ANO TACK COAT, 
AS REQU [RED. 

BUREAU OF DESIGN 

CURB RAMPS 

SHT. _LOF ...£... 

RC-67 



\ROADWAY SURFACE 
\ .-TQP OF CURB 

5' -1)" ,............. PL. CONC, CURB PREMOLOED EXP. .02 FT/FT.MAX.SLOPE 
STREET LEVEL LANDING JT. FILLER (TYP.l 

\,\ 12: l MAX. SLOPE ( T'iP.) ! 
\ I I I =~:::::::::~,==~= I ROAO'liA'l' 

SURFACE-, , I , 
____ L _________________________________ -------L----

/_ DEPRESSED CURB 
~:_1 I 

DEPRESSED CURB_i / Z 4" CONC. SIDEWALK 
L__ 6" AGGREGATE SUBBASE 

·---s1
0

€' 

lf4ll( 

4'1'€4 

TYPE 2 CURB RAMP 
ELEVATION 

r PLANTED OR OTHER 
• ~ON-WALK SURFACE 

PL. CONC, CURB 

4' -0" MIN, 

TYPE A 

TYPE 2 
CURB RAMP 

TYPICAL MEDIAN OR ISLAND 
ACCESS OPENING 

WITH CURB SIDES 

~ROUNDED SURFACE 

' 
01:,c:i;f: .... .... ' 

ss1:0 .... , 

Ct.;-98 

• CURB HEIGHT PLUS 
RISE OF SIDEWALK 
CROSS SLOPE • 

R!SE OF 
RAMP 

3" 

'" 5" 
6" 
7" 

8" 

'" 

YJ. 
-lt1;_0.,-<. 

''----
Sro€Jt <,, 

"''1'1:4 

L 

TYPE 2 CURB RAMP AND 
TYPE 5 CURB RAMP 

SECTION C-C 

Bl TUM I NOUS 
MATERIAL 

TYPE 3 
BUILT-UP CURB RAMP 

TABLE A 
CURB RAMP DIMENSIONS 

NEW CONSTRUCTION 
SIDE FLARE SIDE FLARE 

MAX. RAMP NOMINAL DUAENS ION D [MENS ION 
SLOPE RAMP LENGTH AT CURB AT CURB 

C !2 ; II ( 10 : ll < 12 : I l 

12 ; I 3, 0 FT. 2. 5 FT. 3. 0 FT. 

12 ; I 4. 0 FT. 3. 3 FT. 4. 0 FT. 

12 : I 5. 0 FT. 4. 2 FT. 5. 0 FT. 

12 : I 6. 0 FT. 5. 0 FT. 6. 0 FT. 

12 : I 7. 0 FT. 5. 8 FT. 7.0FT. 

12 : I 8. 0 FT. 6. 7 FT. 8. 0 FT. 

12 ' I 9. 0 FT. 7. 5 FT. 9. 0 FT. 

I IQ. 0 FT. 8. 4 FT. 10. 0 FT. 

PL. CONC. CURB 

TYPE 4A 
CURB RAMP 

RAMP LENGTH 
10" 12 : 

12 : I 11.0 FT. 9. 2 FT. l I. 0 FT. 12; I t.lAX. SLOPE 

TYPE B 
TYPICAL MEDIAN OR ISLAND 

ACCESS OPENING WITH 
FLARED SIDES 

11" 
12" 12 : I 12. 0 FT. 10.0 FT. 12,0 FT. 

CURB RAMP DIMENSIONS 
EXIST I NG CONDI T I ON • 

• t.lAX. SIDE FLARE S !OE FLARE 
MAX. RAMP NOi.A INAL DIMENSION DIMENSION 

RISE OF 
SLOPE RAt.lP LENGTH AT CURB AT CURB 

RAMP ( 10 : ll ( 12 : ll 

3" 8 ' I 2. 0 FT. 2. 5 FT. 3. 0 FT. 

'" 10 1 I 3. 3 FT. 3. 3 FT. 4. 0 FT. 

5" 10 : I 4, 2 FT. 4, 2 FT. 5. 0 FT. 

6" 10 : I S. 0 FT. S. 0 FT, 6. 0 FT. 

~ USE ONLY WHEN SPACE LIMITATIONS PROHIBIT THE 
CONSTRUCTION OF 12: I OR FLATTER SLOPES. 

ROADWAY 
SURFACE 

________ ! 
4" CONC. S IOEWALK 
6" AGGR. SUBBASE 

TYPE 4 AND 4A 
SECTION D-D 

NOTE: 
A PEDESTRIAN BARRIER SUCH 
AS A RAILING IS REQUIRED 
ALONG THE INSIDE ANO REAR 
Pl. CEM.CONC.CURBS IN THE 
SIDEWALK AREA. 

/ / \)~'o 

.,," (le; 

,, ,, '?~~ss\ ,(I~ 

(I,;,;; _,v'-~ 
s''' 

3' -0" FOR SIDEWALK 
WIDTHS LESS THAN 5' -0" 
4' -0" FOR SIOEWALK 
WIDTHS 5' -0" OR WIOER 

/ 

>;,.~y_,>;,. 

..,t;,.'-i-
s ''v'y;. 

TYPE 5 
CURB RAMP 

' 
~ 
~c­co 

··--.__ 

--...... 

// 

lJDEWALK 
AREA 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

PREMOLOED EXP. 
J"f:"" FILLER C TYP.) 

BUREAU OF DESIGN 

CURB RAMPS 

RJfOUME~ MAR. 25, 1994 

·+)t.J ~ 
DIRECTOR, BUREAU OF OESIGN 

SHT. _£...OF ...1.... 
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L• 

rA 
L~? :~wt 
w-f--- 'oo:< ~ I .axn . 

FINISHED SLOPE, 
AS REQUIRED 

ROCK LINING 
ELEVATION, 
EXTEND ABOVE 
THE DESIGN 
FLOW ELEVATION, 

NOTES 

LA 
PLAN 

•S, WANO L AS INDICATED 
OR AS DIRECTED. 

FINISHED GROUND LINE OF 
DITCH OR CHANNEL 

/ 
SEE NOTE 3 

P,:P-'2:,()q',En°ci"'~SLOPE 2, I I TYP. l OR AS 
~\ OTHERWISE INDICATED 

SECTION A-A 

ROCK LINING 

CLASS 2 GEOTEXTILE 
MATERIAL, SEE NOTE 2. 

l. PROVIDE GEOTEXTILE MATERIAL MEET ING THE 
REQUIREMENTS OF PUBLICATION 408 SPECIFICATIONS, 
SECTION 135 AND FURNISH AND INSTALL IN ACCORDANCE 
WITH SECTION 212. 

2. 

3. 

PROVIDE GEOTEXTILE MATERIAL ALONG ALL INTERFACE 
AREAS WITH GROUND CONTACT. 

ROCK SIZE AS PER DESIGN DRAWINGS. NOMINAL PLACEMENT 
THICKNESS AS PER Pub.408, Sec.850. 

20' 

= r-, ;,<J 

B 

L IO' 

w~ 
1P) ------ / - ---.::3:? 

B 
_j 

PIPE END TREATMENT, 
AS REQUIRED ~-

DIRECT ION 

··, 
D ; ' I .., ...,_ ' ,. / ' L . Yl<7MVlv1' 

OF FLOW ~ 

" .,_ 

FINISHED SLOPE, 
AS REQUIRED 

PLAN \_GROUT, AS REQUIRED 

r, r- 1· 
I ' i_:._,__,-~ 

' ~~----~~~~,~~~--~,--~-~~~~=~~-' __ ._ ) I ?'i. )\ J=< )(::;.?t--

CLASS 2, TYPE A 
GEOTEXTILE MATERIAL, 
SEE NOTE 2. 

• 
l ... + ~ 
L'. 

SLOPE 2, II TYP, l 
OR AS SHOWN ON 
THE DRAWINGS 

FINISHED SLOPE, 
AS REQUIRED 

Q 

0 

0 

' Q 

0 

• 
0 

0 • ' 
0 

0 
Q 

0 
Q 

0 

0 
o_ 

SECTIO~ 6-fl 
RQCK 

0 

• • 
' . 
r 

0 • 0 

' 
0 

0 
0 

0 • 
0 

• 0 
e 

18" 
M[N. 

BAS!~ 
L.11. 

re 
0 0 
0 • • • 
0 ' 0 

' 
0 

0 Q 
0 0 

Q 0 . 0 

Q 0 
0 

0 0 

Le 

eLA!i 

0 0 
0 0 0 

0 • ' • ~ Q 

Q 0 
0 . 

' 0 

• 
0 

ORIGINAL 
GROUND LINE 

STAGGER STONES 
OR BLOCKS 

, ' 
) 

" 

() 

- FINISHED SLOPE, 
AS REQUIRED 

-----~\//~ 
-' I 

,._/ I 11 

--- ~ I' /"' "'/ ,. s 
'0 I 

CLASS2,TYPEA, ::::,., 
GEOTEXTILE ~ATERIAL, 
SEE NOTE 2. 

R-7 ::::-..c= J~, 
ROCK 

re 

Le 
PLAN 

10' 

R-7 
ROCK 

SECTION D-D 
10' 

15' 

GROUT, AS REQU[REO 

0 

______ 
1 
_ _j FLOW 

- __s--

\ 

TRANSITION INTO 
EXISTING DRAINAGE 
CHANNEL 

CLASS 2, TYPE 8 
GEOTEXTILE MAT'L, 
SEE NOTE 2, 

(_CLASS 2, TYPE A, 
GEOTEXTILE MATERIAL, 
SEE NOTE 2. 

8 .i.t 

FINISHED GROUND LINE 
6[' OF DITCH OR CHANNEL 

MIN. > f TYP. > 

> ·: /\.__6" 

<I 3' MINIMUM 

ROCK 
SECTION E-E 

ENERGY DISSIPATOR 
WWF 6X6-Wl.4 

.I. A, 8, AND L AS INDICATED 
OR AS DIRECTED. 

4" X 8" X 8 ,,_/ 
SOL ID PRECAST 
CONCRETE BLOCKS 

EMBED STONES 
OR BLOCKS 3" 

6" 
MIN. 

!TYP.> 

j WHEN CHANNEL BOTTOM WIDTH IS LESS 
THAN 36", USE A SINGLE, STAGGERED 
ROW OF STONES OR BLOCKS ALONG 
CHANNEL BOTTOM. 

SECTION C-C 

4" TO 8" 

CLASS A 
CONCRETE 

PAVED ENERGY DISSIPATOR 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION & SEDIMENT 

POLLUTION CONTROL 

~OM1,N0:l'~ ,: , 
OIRECTOA, BUREAU OF OESICN 

SHT.J....OF_i__ 

RC-7O 



\r/ 
TOE OF SLOPE 

DISCHARGE INTO A STABILIZED 
CHANNEL OR ON A TEMPORARILY 
PROTECTED AREA, SEE DETAIL A. 6' TYPICAL 

B 

ANGLE AS REQUIRED 

ANCHORING POST1rCLASS 3 GEOTEXTILE_.. 
MATERIAL I\ /COMPACTED EXCAVATED SOIL 

I I • 
18"±1" \DIRECTION _-,7c· '·, 

\ OF FLOW ,"-

FLOW 
~ Af llt:I fA 

I I 

!PROVIDE LENGTH OF TRANSVERSE 
BERM< Ll REQUIRED TO CONTAIN 
SURFACE DRAINAGE ANO TO DIRECT 
INTO TEMPORARY SLOPE DRAIN. 
THE TRANSVERSE BERM WILL NOT BE 
REQUIRED WHERE THE DRAIN IS 
LOCATED AT A LOW POINT. 

l+ 

I SLOPE TO 

I 
ORA [ N TOWARD 
ROADWAY · 

10" BERM AT TOP 
OF EMBANKMENT 

O~ION OF FLOW 

\~METAL END SECTION, FOR DETAILS, SEE RC-33. 

\_.- ~ TABLE A 
SUGGESTED MINIMUM SIZES 

DRAINAGE SMOOTH CORRUGATED 
AREA PIPE SIZE PIPE SIZE 

! ACRESJ < DIAMETER) ( DIAMETER! 

18" 
MIN. 

.....-C.-:: 
;//C EMBANKMENT SLOPE -

I OR EX JSTING GROUND L INEI 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

EXISTING GROUND LINE 

18" HIGH FENCE 

6' TYPICAL 

ANCHORING POST CLASS J GEO TEXT ILE ... 
M:TERIAL rGUY WIRE 

COMPACTED EXCAVATED SOIL 

30 "± I " 

-TOP OF BANK 

INVERT 

AASHTO ii67 
COARSE AGGREGATE 

B 

PLAN VIEW 

½D 

½D 

D= DEPTH C·F WATER AT 
CHANNEL CAPACITY. 

TYPICAL SECTION A-A 

6" 

0- 3 

I 
8" 

I 

12" 
.A MESH SUPPORT 

I 
~

DIRECTION 
FLOW 

~ 
GROUND \ 

er~ &:: 
15;\9 

CLASS 2, TYPE B 
GEOTEXT ILE 
MATERIAL 

4_[)_ 
TIITN:"1 

PLAN 

DETAIL A 

3- 6 10" 15" 

~ I 12" I 18" 

11)_ 
! MIN.) 

I ------ d7 
( MIN. l 0 oO 

CLASS 2, TYPE B () 1 
GEOTEXTILE MATERIALJ D 

c.) a oL-'IAJA,V 
D D iCv> D O MIN. _'._':'lN· I 

ROCK, SECURING PINS, AGGREGATE OR 
OTHER ACCEPTABLE ANCHORING METHODS. 

SLOPE 
='"' 

FOR FILL SLOPES PROVIDE METAL 
FLEXIBLE RUBBER OR PLASTIC PIPE 
ADEQUATELY ANCHORED TO FILL 
SLOPE. < LENGTH IS VARIABLE! 

l(l'1IJ11:il1r-(111)l(11J)lrf1trl(t1tJ11 

Q,iJ.11~µ 11J,1i.1,11v 1! f1w1v 1JJiiJ 1ti1lJ.ilJ.l1.JJ1 

METAL PIPE, SEE 
TABLE A 

MIN[MUM 

~METAL END SECTION, 
F~~ETAILS, SEE RC-33. 

TOP OF EMBANKMENT 
DURING CONSTRUCTION. 

() FOR SLOPE PIPE FITTINGS AND 
-SUITABLE CONNECTION FOR THE-" CONNECTORS, SEE RC-32. 

,~"'' TYPE OF PIPE USED ON FILL SLOPE. 
,,..--- ELBOW OR 

METAL PIPE SECTION A-A 
~sEE DETAIL A, FOR DISCHARGE 

AREA TREATMENT. 

TEMPORARY SLOPE PIPE DRAINc, 

COMPACTEC 
EXCAVATEC 
SOIL 

18" 
MIN. 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

ANCHOR 

I OR 
EMBANKMENT SLOPE---' 

EXISTING GROUND LINE) 
EXISTING GROUND LINE 

30" HIGH FENCE 

... SEE TABLE B 

CLASS J GEOTEXTILE_.. 
MATER[AL 

TIE WIRE, MAXIMUM SPACING 
OF 30", WHEN REQUIRED 
S[f 

POST 

MESH ... 
SUPPORT 

STAPLE FASTNER~-

/ 
DIRECTION 
OF FLOW 

I 

-,-- -.v-­

~AIL B FOR 
EMBEDMENT DETAILS. 

SILT BARRIER FENCE 

EXTEND FABRIC 
12" INTO 
EXCAVATED TRENCH. 

DETAIL B 

TYPICAL SECTION B-B 

ROCK BARRIER 
TABLE B 

SILT BARRIER FENCE 
GEOTEXTILE SELECTION 

TYPE OF CLASS 3 NOMINAL MAX. POST 
GEOTEXTIVE FABRIC SPACING WITHOUT 

MATERIAL HEIGHT MESH SUPPORT 

]A 18" a· -o" 

JA 30" NA 

3B 18" 4' - 0" 

36 30" NA 

NA NOT APPLICABLE 

MAX. POST 
SPAC[NG WITH 
MESH SUPPORT 

NA 

a· -O" 

NA 

,. -0" 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION & SEDIMENT 

POLLUTION CONTROL 

(/4ou1NOE~~ 
9 JO 

DIRECTOR, BUREAU OF OES!GN 

SHT .1....0F _1_ 

RC-7O 



ORA !NACE 
STEEL PLATE 
I 3/•" TH I CK NESS> 

~ 
d/2 

d 

A 
1 

2' ! TYP. l 

o. D. 

r-¼---CONTINUOUS WELD, 
BOTH SIDES 

#4 BARS ( TYP. l WELDED TO 
THE ANGLES AND AT EACH 
INTERSECTION OF THE BARS. d/2 

d 
L..JL__JL..J __J ½" X 2" 

SLOTTED HOLES 
FOR ¾" 

TWO PIECE CONNECTING 
BAND (MODIFY TO 
ELIMINATE OVERLAP 
AROUND PIPE> 

w l"xl"x 1/a"L ( TYP. l-' 
d/27-,..-

- . - .. -t._ ___ _ 
L PUMP INFLOW 

L 
w 
D 

PLAN VIEW WHERE 

3' MIN. I n 
2 

, ,'-/ "i ~ ~ 7, R- 3 ROCK ----,,--~~- ·--

TYPICAL SECTION A-A 

,. 

+ PUMP DISCHARGE SHALL NOT CAUSE 
EROSION OR SCOUR AT OUTLET. AN 
ANCHORED VERTICAL DISCHARGE 
IS RECOMMENDED. 

--1 

LENGTH 
AVG, W!DTH 
DEPTH 
LxWxO:: !OOcf/lOOgpm INFLOW 

TH !CK AASHTO #67 
COARSE AGGREGATE 

l D 
FLOW 
~ 

DEWATERING BASIN 

5• MIN. 

< 
.. ,,,-<~ 

d/2 OIAMETER BOLTS~ 

. ' 
"'--.... d/2 

"-. ( 

~>~ 
I 

,<;;;- R I S ER 

~1;UTLEi 

L=O+d+2T 

ANTI-VORTEX DEVICE 

T THICKNESS OF RISER PIPE. 
D DIAMETER OF RISER PIPE. 
d DIAMETER OF OUTLET PIPE. 

TRASH RACK AND ANTI-VORTEX DEVICE 

TRASH RACK AND 
ANTI-VORTEX DEVICE 

3' M [N. 
s· 

}--16 GAGE SHEET METAL 
2 2/3" X ½ '' 
CORRUGATIONS ---5 

ELEVATION END VIEW 

DETAIL OF ANTI-SEEP COLLAR 

MINIMUM 

CAULK THE LAP BETWEEN THE TWO HALF-SECTIONS WITH 
BITUMINOUS MASTIC AT THE TIME OF INSTALLAT[ON. 
MARK UNASSEMBLED COLLARS BY PAINTING OR TAGGING 
TO IDENTIFY MATCHING PAIRS. 

,.---IS" MAX. 

MATERIAL 

6" 

THE DIAMETER OF THE RISER MUST I 25' 1[_;.,. 
BE AT LEAST 1.5 TIMES THE DIAMETER ~ 

OF THE OUTLET PIPE. THE TOP 
TWO-THIRDS OF THE RISER PIPE WILL 
BE PERFORATED WITH THE FOLLOWING 
DIAMETER HOLES SPACED 8" 
VERTICALLY.(. TO C. AND 10" TO 

ANTI-SEEP 
COLLAR 

/ r EMBANKMENT 

~ OUTLET PI PE 

~~ ' I \ 18" MIN. SPILLWAY 
SLOP~ /ROCK BASIN, SEE 

- [,,,1 I :::::::h11) %~1,1•1•,1 ' DETAILS, SHEET '· 

12'' HORIZONTALLY C. TO C. 

TOP ROW! Sl -2" 
MIDDLE ROW! Sl - I 1/z" 
BOTTOM ROW! Sl - I " 

I' - 6" 

CLASS A LJ CONCRETE 
I l:; '\. I 7 

1"- ~'--

. \_SQUARE BASE, LENGTH 
ANO WIDTH SHALL BE 

KEY 

I' GREATER THAN RI SER 
PIPE DIAMETER ! Ol. 

2' MIN. 

SECTION A-A 
SEDIMENTATION POND 

NOTES 
t. PROVIDE AN EMERGENCY SPILLWAY WITH A MINIMUM BOTTOM 

WIDTH OF 8 FEET FOR EVERY SEDIMENTATION PONO. 

2. PLACE THE EMERGENCY SPILLWAY IN UNOISTURBED GROUND 
NOT IN EMBANKMENT AREAS. THE EMERGENCY SPILLWAY 
CAN GO OVER THE EMBANKMENT IF ROCK LINING IS USED. 

EXISTING GROUNDl ~ - -XL ,---/~- ELEV.:: ~ 2000 CFT/AC M!N. .,,;--

I' MIN. n EMERGENCY SPILLWAY 

------
3. THE ELEVATION OF THE EMERGENCY SPILLWAY MUST BE SUCH 

THAT THE DAM IS AT LEAST 2 FEET ABOVE THE MAXIMUM 
DESIGN FLOW OF THE SPILLWAY. THE COMBINED CAPACITY OF 
THE R!SER ANO EMERGENCY SPILLWAY MUST BE AT LEAST 

~ ~~N. ~ -·•itri·:, -ELEV,
0 

o CLE_::ui:../ 

,c --- -- ' ~~O« ,,,,-- -

AASH; ;;;- - ~ :T~•~ - - ~mo, CLASS 3, TYPE B 
COARSE C~ARSE GEOTEXTILE MATERIAL 
AGGREGATE AGGREGATE 
OR R-3 ROCK 6 ., MIN. 

,. 2· PER ACRE MIN. 7 n 
2, '1 -;,---:,;-c;CT"-

.,, >··1iiaf~i(· :, :'~I 

EARTHEN BERM 

STAKES AASHTO *"57 
COARSE 
AGGREGATE 

CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

SEDIMENT TRAP 

~ -4 - -_--:-_ :::- 8 FEET 
30','----

/ '_,'_----~--_:-~ ,~::--=---, ,'- '-3'0 
"-- - -- - - --?'- G-f//°) 7': ,_ , 5 f_~-_; ~~a~-~-~~;,½))) G',. 
390;\f\( ,~}.:Ji·o:·::;:1·:--)ill' %@,1,1/:: -::- ''' \' \\\ ~ ( :::: ::: ;;/ 1// 1//i. ''' .... 

'\ 1\11111_ 1\\\\ /////; 0 ~' '..._ - -
' I \ ,\111',11•-' j//1~11//, /,½I~,:,:.\::_~;: 385 
\\ \ \\ ,/,I '·- I 1.~j,1/,,//1///,-:-.; ..._ -...'"::_ 
I 11 1 if,-;'--~,- X-;_, /// J '/1//, 'V ~ ~ ':: ·~380 

3
" ;, "'',; ·<-<:;;;> ~f~t ~ ~ ~ 375 

' , ',' , '· · - ol/ II' 1/l;;:i(,J/,/;0 '"- -
I ... ,·, ;,_·, :::_ ,;./ 1/l v,.t,,; 1/,~ //,::.::: = 
' ' '.' - ' ,#f,lj/1. /11,_~·,f' - ~ :370 

\ ' '- /,// ''/,,- 1/I; I,•//,-.. -
, ,. 1 ,, _,,. fl,r, 1;·;-(((/'/~1/,'~?::.. ~ 

\ , · .. -: . \11111- ... ,,1',//l,/~&;.v.---9,. , 
, , 1 . (,C1/':',:S , 4 . ·-· , w~ v 

PLAN VIEW OF SEDIMENTATION 
POND WITH EMERGENCY SPILLWAY 

CUT INTO EXISTING GROUND 

2 CFS PER ACRE FROM THE ENTIRE WATERSHED OF THE BASIN. 

4. CONSTRUCT THE CREST OF THE EMERGENCY SP ILL WAY ONE 
FOOT ABOVE THE TOP OF THE RISER. 

S. WHERE THERE IS LIMITED ROOM FOR STORAGE AT THE BOTTOM 
PORTION OF THE POND, PERFORATE THE LOWEST HOLES IN THE 
RISER PIPE AT THE LEVEL OF TWO SEVENTH OF THE TOTAL 
PONO CAPACITY, TO PROVIDE ADEQUATE SEDIMENT STORAGE. 

COMMONWEAL TH OF ?ENNSYLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION & SEDIMENT 

POLLUTION CONTROL 

SHT, 3 QF_i_ 

RC-7O 



VARIABLE 

I I 

,- - - -, 

, I ~ ~ - -~' 

, . !6 .. ,,,, rfl!v, · \\ I 
' ' ' 

6" \ \ \ \ 

, , ,~\VARIABLE 

' ' , 11 !I \ , , 
• ;, <1 \''' , r, /' z, , 

' , 
-./.. I ' 

2 " x G " _____:_/ 
WOODEN SUPPORT 

VARIABLE \1' , \ )) 
' 

TOP VIEW 

D+4" 

BOLT AS SHOWN 
! 4- ¾" :it 3 ") 

BOLT AS SHOWN 
(3-¾"x3") 

¾" LAG BOLT-2" LONG 
< 4 REQU I REOI 

/ I PLYWOOD 
STANOBOX, , < SEE DETAIL A, 

lo o o 0
1 1 HEIGHT AS 

J _J.Lo_ £. _o_ ..2
1 

~ DETERMINED 
lo o o o , ' BY ALLOWABLE 
lo ,,.o- O, o

1 
HEAD WATER 

1f o o d: ' ', 

0+4" 

0 0 

lo o 
/ 

0/ 0 

Y4" X ¼ n X 2' -0" 
GALVAN[ZEO STEEL 
BRACKETS. BOLT AS 
SHOWN< 4 REQUIRED>. 

PLACE 2" x 2" WOOD STRIPS AROUND THE\ 
TOP NAILED TO THE POSTS AND WITH THE 
GEOTEXTILE STAPLED TO THESE WOODEN 
PIECES, "' 

PROV I DE MESH SUPPORT FOR BOTH < A ~" ""' 
18" AND 30" H ! GH FENCES. USE ", "-
18" HIGH FENCE WHERE CONTRIBUTING , "'-, ~ 
ORA )NAGE AREA IS LESS THAN 0, 5 ACRE ,_ ', '. 
ANO 30" HIGH FENCE WHERE THE AREA '·." ·'s, -, 
!S BETWEEN 0.5 AND 1.0 ACRE.--------....... '·"· 

' 

! FOR STRIGHT ENDWALLS. 
LOWER THE POSITION OF 
THE BRACKETS TO D/21. 

7 NOTES 

D 

B /

TEMPORARY BERM OR DIKE tMAY BE 
ALTERED TO BE USED AS PERMANENT 
FACILITY, AS REQUIRED, FOR 

. ORA [NACE PURPOSEl .-... 
/ ', 

/ ~ 

/ ------- ' / 1' - SWALE 
FLOW LINE 

I 1:!7'.c_ :,,_.,.·11 

A 

I If. 
1),'. 

:; .. :·.::.~ -~> 

'·11 
·.' I 

SECTION B-B 

+ SILT BARRIER FENCE SHOULD BE LOCATED TO PREVENT 
THE INFILTRATION OF FINES OR SEDIMENTS INTO THE 
INLET BOX. IF BACKFILL OPERATIONS HAVE HOT BEEN 
PERFORMED, LOCATE THE SILT BARR[ER FENCE OUTSIDE 
THE AREA EXCAVATED FOR THE INLET BOX. 

CLASS 3, TYPE B GEOTEXT\LE MATERIAL. 
SEE SHEET 2 ANO PUBLICATION 408 
SPECIFICATIONS, SECTION 365 FOR 
ADDITIONAL SILT BARRIER FENCE DETAILS! ,,, 0 0 ,,, J 

: \ I I '- .::,. 
.. _e,. .. ., I I 

I I 1- ~ I 

"~ ( 

I 

' 
~~J 

DRILL HOLE'S 2" DEEP IN CONCRETE 
ENOWALL AND INSERT LEAD EXPANDER 
TO RECE [VE ¾ "0 LAG BOLT. 
UPON REMOVAL OF STANDBOX, FILL 
HOLES IN THE ENOWALL WITH MORTAR 
MEETING REQUIREMENTS OF PUBLICATION 408 
SPECIFICATIONS, SECTION 705. 7. 

TEMPORARY BERM OR DIKE, ONE OR BOTH SIDES 
AS REQUIRED. FOR FLOOD PREVENTION. 

L __ I ___________ I ____ -.J __ J 

END VIEW 

SEE DETAIL B 

! ROW 3 "0 HOLES 

2 ROW 2 "0 HOLES 

REMAINDER 
I½ "0 HOLES 

"" "" II::> 11° " " 
"" ""II" 

""II" 

I ________ ~--l 

SIDE VIEW 

½" EXTERIOR 
GRADE PLYWOOO 

SPACE ALL HOLES 8" 
VERTICALLY C, TO C, , 
AND 8" MINIMUI-J, 
HORIZONTALLY, C. TO C., 
ALL FOUR SI DES, 

2" X 2" 
NA ILER 

-~ ,::,,< 

•+ COVER 1/2 THE HEIGHT OF WIDTH 
AT THE BOTTOM OF THE STANOBOX. 
USE THE "IMBEDMENT DETAILS" SHOWN 
ON SHEET 2 OF 4 IF BOTTOM IS 
NOT PAVED. USE ASPHALT MATERIAL 
FOR FASTENING [F PAVED APRON IS 
PROV! OED. 

I" x 2" WOOD SLATS 
CENTERED BETWEEN 
HOLES, 

••CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

2" x 6" SUPPORT 
~~--

( NOT REQUIRED FOR 
STRAIGHT ENDWALLSl. DETAIL A DETAIL B 

ENDWALL STANDBoxt 
t SUPPLY ALL ENDWALL ST ANDBOXES WI TH 

CLASS 3 GEOTEXTILE MATERIAL AS SHOWN 
IN DETAIL 8, 

FINISHED 
SIDE SLOPE\ 

.'\. 
~~ 

I fl,,,,,, H "., ''Ji:: INLET GRATE 
~ .• :·. ~ .• :·. ! .• :·· ! I 

,, ,_, CONCRETE TOP UNIT 

CONCRETE INLET BOX 

SECTION A-A 

SILT BARRIER FENCE FOR 
INLET PROTECTION 

NOTES COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

I, UPON ESTABLISHMENT OF SUITABLE 
SOIL STABILIZATION ANO AT THE 
DIRECTION OF THE ENGINEER, REMOVE 
THE ENDWALL STANDBOXES, STANDBOXES 
BECOME THE PROPERTY OF THE 
CONTRACTOR, 

2, CLEAN THE BAS IN AND/OR AREA 
UPSTREAM FROM THE STANDBOX 
PERIODICALLY AND DEPOSIT THE 
SEDIMENT AND DEBRIS [NAN AREA 
APPROVED BY THE ENGINEER, 

BUREAU OF DESIGN 

EROSION & SEDIMENT 

POLLUTION CONTROL 

R'Ao1M.JZEf~ 
DIRECTOR, BUREAU OF OESIGN 

SHT . ..i..OF ....i... 

RC-7O 



... FORM 6" BELOW GROUND LEVEL. BELOW TH IS 
POINT, PLACE CONCRETE AGAINST NATURAL GROUND, 

BASE 

t DES I GNED FOR 30 FEET MAX I MUM ARM LENGTH. ½'» + 
LI NE _J SEE TABLE A FOR FOUNDATION DIMENSIONS. 

SEE TYPE A POLE BASE FOUNDATION DETAILS FOR 
ADDITIONAL TYPES POLE BASE FOUNDATION REQUIREMENTS • ./ 

I II I 11 

- 60" MIN. LONG CHORD 
~ 

i: r<s·-90• 
/ 

DETAIL FOR TYPES POLE BASE FOUNDATION 
< SEE NOTE 121 

THE MAXIMUM NEGATIVE SLOPE FOR TYPES 
POLE BASE FOUNDATION LOCATION IS 6! I 

-------l I " CHAMFER 
-I 

I ' l 
1 

r-- , Ir-- BENO s ""--· "':'t~·',, NOTE' a EE 

( !O) 61~0{ \ \ 
D E ( • ) 

~ 
<o) q,o) ((: \;_A~OTCERNATE CONDUIT 

I <TYP//2"0CONOUIT 

f ~-'si~ I 
,1 i0)\T"l~) f --' ,' '\<? _, =~=~BEND, SEE 

:=::==ti~' ~':!j AT I ONS 

"' I ~ Vl : I'\ / \\ 
D 

PLAN 2"° CONDUIT 

SEE NOTE I 0 \ 1 (SJ-/ - ·--./ NOTE 8 

( <o) I ~oj 1 ---..:::__Y;_--:;.____ 

(: ,,r-.... ~ ,r..___ -..........! ~ AL TERNA TE 
I I CONDUIT 

LOCATIONS 

PLAN 

EMBANKMENT SLOPE, 
2: I MAX I MUM, STEEPER /ATTACH TO 
SLOPES REQUIRE SPECIAL / LIGHTING POLE 

~ EMBANKMENT SLOPE, /ATTACH TO L !CHTING POLE 
\ 2: I MAXIMUM, STEEPER GROUNDING LUG. 
· SLOPES REQUIRE 

SPECIAL DESIGN 
- CONDUIT BUSH ING 

DES I GN / GROUND I NG LUG. 

GROUND L I NE // 
LEVEL SECTION / /rSEE NOTE 9 

/ / SEE NOTE J 

I ___J2" 
I , ' l±l;c,;:: r :~~: ~cs.=1 ' H- +-71:,r~""'fl--====----­

L 

I 

11 I t.,. I II I 1111 

I 

, II I G, - _J I I II II ,, 6"... , Q" ~,. 11•1 

I II I , \I 2 - ; ', _ ·:,(;I .S 1 

I 11 I ~I\ I _ [ __J .· ... ,
11

.:1 •I 1·11 I 

1 11 I ll, '•.:, OR BOLTS, r ,,. 'I'',:, \[!' ' / , , ,, __ ,,_, " ,,_ :"lloo,srn ' -e ',, ',' '1 o· ''":' ,'." '<----, ,rn,sue , , '"'"-
r :.-•.• ,v:1 -0· J! I 

1 

,, 

2

. RAD. ' -"' ' -·" -- - "'"' ' , " , t-
f -J~ c:... t ~ . ,.~., ,\ M[N, , , , ,_, __ ,,, __ ' 
, , ' , , , - - , -- - - ,, , , "'" ' , ' - ' -- -
\ I ·- ' ROUND w I RE' I' I ~ 
' I : .• .. · .• ; GSEE NOTE 7 I I _r-.....__ CLASNSTA CONCRETE , ---, , ""' 

, ' '""'"" '' m , , , ' rn "'"""~"moo co, ,- [I.mm , - - r ' ' ""S"'), i~, ""' , 
1: 'P1 -l~ ~ - .... ./S 1/,EE 0NOTE 4. 

' y ,, 
, • ·,. I ; 4 " ,.· :,. ? \ 
I ~ . --l! - - ..,. ./ -.:::;. ,. - t· 

DETAIL FOR TYPE A POLE BASE 
FOR FILL SECTION 

DETAIL FOR TYPE A POLE BASE 
FOR CUT OR LEVEL SECTION 

TYPE FC FOUNDATIONt 
SEE NOTE 12 

f 
3" MIN L:_ I 1/4 " 

';I 
I 

4-STEEL ANCHOR BOLTS ------i 
WITH 4 INCH BOTTOM HOOKS. 
THREAD TOP 6 INCHES, 

L,-couPLINGS 3" LONG FOR 
HEAVY BOLTS. 8 THREADS PER 
INCH, NC FREE FIT CLASS-2. 
THREAD FULL LENGTH OF 
COUPLING, MEETING THE 
REQUIREMENTS OF I IO I. 04< cl. 

8 THREADS PER INCH, NC, 
FREE FIT CLASS 2. 

CURB 

DETAIL OF ANCHOR BOLT 

V -2 
I 1/ 
,( 

CONDUIT 

w) 
I I , c:io) 

co) 0
10' 

I I ' 

I I ' 
I I 

' "~cuRB 

1/4" EXPANSION 
JOINT FILLER 
WHEN ADJACENT 
TO SIDEWALK. 

-LA c 

i 2 .. 

.EUN 

ATTACH TO l[GHTING POLE 
GROUND I NG LUG. 

1/." 

/

J()I EXPANSION 
NT F[LLER 

r ~ - t-.111 I I I I[ ,,,,,~,' . 7 
II I 1111 t~ 

II I I I II 
II I I I 11 2' - .., " 

. 11 I I-./ 11 I '-

• . ~ 1,-_.1 '- 11 
.•. ·1 ~ ., ' ) 

4 • • ·'II 

1/," EXPANSION 
JOINT FILLER \ .. -.~ .. )! \ 

. ·7 c-
l . I 

;::.1
11:.:r~/" ~_J•"-6" 

\ • •. I \ 
,_- • , . I t 
~~:--· '7 \ 
,: ' .;.~. -ii ,, 

CLASS A 
I , - ,,- - - - -i's:: 

I '-Z' -0" CEM """ ENT CONCRETE 
::>uuARE 

FOR STREET LIGHTING 
I 30' MAXIMUM MOUNTING HE[GHT, 
15' MAXIMUM ARM LENGTH>. 

TYPE P FOUNDATION 

NOTES 
I. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 

REQUIREMENTS OF PUBLICATION 408, SECTIONS 910 
AND I lO I. 

2. LEVEL TOP OF FORMS IN BOTH DIRECTIONS. 

3. GALVANIZE All ANCHORAGE HARDWARE, STEEL FLAT OR 
SPR!NG LOCK WASHERS AND TOP 12" OF ANCHOR BOLTS. 

4. GROUND ROD 1/2 "0 x 8' MINIMUM, COPPER CLAD 
STEEL WITH 25 OHM MAXIMUM RESISTANCE TO EARTH 
GROUND, 

5. SEE RC-83 FOR POLE DETAILS. 

6. FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE 
BRIDGE CONSTRUCTION STANDARD DRAWINGS, BC-722. 

7. PROVIDE JO INCHES OF •4 GROUND WIRE COILED ABOVE 
FOUNDATION. ! WIRE EXTENDS THROUGH CENTER OF 
FOUND AT! ON). 

8. MINIMUM BENO RADIUS TO BE TWELVE TIMES CONDUIT 
DIAMETER, UNLESS OTHERWISE SPECIFIED. 

9. TOP OF CONDUIT BUSHING NOT TO BE HIGHER THAN 
I" FROM THE TOP OF THE FOUNDATION. 

10. THE LIGHTING POLE MANUFACTURER WILL PROVIDE 
TEMPLATE FOR SETTING ANCHOR BOLTS FOR TYPE "A" 
OR TYPE "S" LIGHT ING POLES, ANO ALL HARDWARE, 
INCLUDING GALVANIZED HEX HEAD CAP BOLT OR STUD AND 
NUT OF APPROPRIATE LENGTH, 

I I. USE 3-CONDUIT ACCESS WHERE PLAN CIRCUITS INDICATE 
BRANCH TAP INSIDE POLE BASE. POSITION CONDUITS 
[N FOUNDATION TO AVOID UNNECESSARY BENDS. PROVlDE 
ONE ,TWO OR THREE CONDUITS AS REQUIRED, 

12. FOR TYPES POLES - PROVIDE A MAX[MUf.1 OF 4" TO THE 
TOP OF THE FOUNDATION, ANCHOR BOLT, OR STUB OF BREAK­
AWAY DEVICE, WHICHEVER IS HIGHER, MEASURED FROM AN 
IMAGINARY 60'' LONG CHORD, AL!GNEO RADIALLY I PERPENDIC­
ULARJ TO THE CENTERLINE OF THE ROADWAY, AND CONNECTING 
ANY POINT WITHIN THE LENGTH OF THE CHORD EXTENDING TO 
THE GROUND SURFACE ON BOTH SIDES OF THE SUPPORT, 
PROVIDE A MAXIMUM TAPER OF 45 DEGREES TO THE EDGE OF 
THE FOUNDATION AS REQUIRED TO SATISFY THE ABOVE REQUIRE­
MENT. BEGIN THE TAPER NOT LESS THAN I" FROM THE OUTSIDE 
OF THE BREAKAWAY BASE DIMENSION. MOO!FY THEE x E 
D[MENSION IN TABLE A AS REQUIRED. MOUNTING SURFACE OF 
FOUNDATION IS TO EXTEND ABOVE THE GROUN[1 L !NE. 

MOUNTING 
HEIGHT 

UP TO 30' 
35' 
40' 
45' 
so· 

TABLE A 
FOUNDATION DIMENSIONS 

D X D E X E. 

2' -Q" X 2' -Q" I' -8" x I' -3" 
2' -6" X 2' -6" 2'-2" X 2'-2" 
2' -6" X 2' -6" 2'-2"x2'-2" 
2' -6" X 2' -6" 2' -2" X 2' -2" 
2' ·6" X 2" -6" 2'-2" X 2'-2" 

AUGER 
DIAMETER 

2' - 4" 
2' - 10" 
2' - 10" 
2' - 10" 
2· - 10" 

L 
6' -0" 
6' -0" 
6' -6" 
7' -0" 
7' -6" 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 

RE¼ENOED "!AB25.1994 
e,-)u ~ , 

DIRECTOR, BUREAU OF OES!CN 

SHT._!_oF..L 

RC-80 



~2"0 CONOUIT 

.... ,-
~, _,, 11• .. , 

i": i:i ... ,'\ 

1"0 CONDUIT--/ 
FOR GROUND WIRE 

,, 0 ' ...u. "' 
~'= j'!_":i \ 0 1\ 

~: 0-1:"1\( ~ ±J.::p 
\, ~ ~) 

R o&" ;" _, 
I 

\_ __ 2"0 CONDUIT, 
AS REQUIRED 

4· 0, 

POLE-------...__ 

GROU~JO CONDUCTOR~ 
CONNECTED TO POLE. ~ 

MIN,_,. 

GROUND WI RE , ~~, , ~ 
SEE NOTE 2 '- '- ~ 

,NCHOR BOLT~. ·, .. "'- ""'\ 
ASSEMBLY -........__·. ~ "'-"-.. 

TACK WELD--.,.~'-....,"'- " 

l/Y:.AlD., ----"~,'-~ ~ 
M[N. ( TYP. l ~"-., ~~ ~-

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

PLAN 

-.c=:::· 

/INSULATED GROUNDING 
. BUSH I NG 

// rBASE PLATE 

· SEE NOTE 5 

"5"' 
AS SHOWN ON 

DRAW[MGS 

"S"' 
AS SHOWN bN dRAWINGS 

3" CL. ! TYP. l 

- ------1-t 
I I 7- - - - ___ -1- i 
t- -t - - - -;- .. ;;-COND~;- I I 

4' MIN. I I 
I I 
I I 

I 
I 
I 
I 
I 

,.., ..... ,.,~~~ 3" CL.I 
.... .,,- '-.~ !TYP.l 
~ '<i .,.----- ~- o 1· I 

,. I I -/-i) \ I 

MLflN, _f ~0\~;;;,~ 1 I 
,. -. o , I 
~~.::..-.::y:. ~ ~ 

I '0 CONDUIT '\, I 
FOR GROUND w IRE ', I 

2"0CONDUIT, 
AS REQUIRED 

\ I 11 CIRCULAR SHAPED 
PEDESTAL MAY BE ;=~ -----------+-! USED WITH 4' MIN. 0 

.l I 

PLAN 

.------~ 
POLE------~'---

/
-INSULATED GROUNDING 

BUSHING 

GROIJNO CONDUCTOR 

7 CONNECTED TO POLE. 

GROUND WIRE,- \ 
SEE NOTE 2. ~ 

TACK WELD-...__ 
!TYP.1 '~ 
z· RAD, , ---._ '-. . '-. 
MIN. I TYP.) '-" . 

I 

/ 

ANCHOR BOLT 

i
ASSEMBLY 

BASE PLATE 

SEE NOTE 5 . f I " CHAMFER 
( TYP. l 

GRADE \ ~ 

~-"' -, I 6" A FORM l' BELOW TOP OF 
\ ~, NSS// C:::: 

l : \ :;7,/, z· -o" i·A 

BACKFILL WITH----~--c 
COMPACTED EMBANKMENT I "=="'.-10"1' 
MATERIAL ,-1---·I ""TI 

MIN; I 

~~~_J 

ExOTHERMJC WELD---...._n 
OR BRONZE CONNECTOR 
FOR ¾ "0 X 10' -0" 
MIN. GROUND ROD. 

2· 

3" CL , 
( TYP.) 

DEPTH, 
AS SHOWN ON 

DRAWINGS 

\_ VERT I CAL STEEL, 
~---"i,----~ SEE TABLE B 

4' 0, MJN; CLASS A 
CONCRETE 

1----

ELEVATION 

DRILLED CAISSON 
FOUNDATION 

TIE BARS, 
1t4 Q 12" C. TO C. OR 
HELICAL EQUIVALENT 

FOUNDATION, BELOW THIS 
POINT, CONCRETE SHOULD BE 
PLACED AGAINST NATURAL 
GROUND. 

ExOTHERMIC WELD~+-, OR BRONZE CONNECTOR 
FOR }'4 "0 X 10' -0" 
MIN. GROUND ROD. 

I 
"Z",--/ 

AS SHOWN ON 
DRAWINGS 

,----~ 

; ~; ;~NDU IT-/ 
FOR GROUND WIRE 

4' Ml N. 
COVER 

CLASS A _/ 
CONCRETE 

2"0 CONDUIT, 
AS REQUIRED 

PEDESTAL STEEL, 16-itB 
BARS, OR EQUIVALENT. 

I' -6" x 2" 

FOOT [NG STEEL 1 

TOP & BOTTOM, 
EACH WAY, AS 
SHOWN ON DRAWINGS. 

16-•8 STD. 90' HOOKS, 
OR EQUIVALENT, WITH 
MINIMUM 30 DIAMETER LAP. 

TIE BARS, 
1t4 Q 12" C. TO C. OR 
HELICAL EQUIVALENT 

ELEVATION 

SPREAD FOOTING 
FOUNDATION 

I. 

2 • 

3. 

'· 
5. 

6, 

R 

NOTES 
PROVIDE MATERIALS ANO CONSiRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION <'108. SECT!1)NS '310 
ANO I IO J. 

PROV!DE A 30" LENGTH OF 1t4 GROUND WIRE COILED 
ABOVE FOUNDATION. EXTEND WIRE THROIJ(.H THE 
t "0 CONDUIT IN THE CENTER OF THE F(,LJNDATJON. 

THE SIZE OF PEDESTAL OR DRILLED C~lS~ON SHOWN 
WILL ACCOMMODATE THE PREASSEMBLEO Arl(HOR BOLT 
ASSEMBLY SUPPLIED BY THE MANUFACTUREF: FOR SOLT 
CIRCLE DIAMETERS 34" AND LESS, FOR BOLT CIRCLE 
DIAMETERS GREATER THAN 34", MODIFY PEDESTAL OR 
DRILLED CAISSONS ACCOROINGLY. 

FOR REINFORCEMENT BAR FABRICATION DET°AILS. SEE 
BRIDGE CONSTRUCT[ON STANDARD DRAWING, BC-736. 

SEAL WITH GALVANIZED SCREEN,¼" TO%" OPENING, 
TO PREVENT ENTRY OF RODENTS. SCREEN TO BE 
REMOVABLE ANO ATTACHED TO BASE PLATE W!TH S.S. 
HARDWARE. SCREEN TO BE OF SUFF!CfENT STIFFNESS 
TO PREVENT ENTRY BETWEEN SCREEN ANO FOUNDATION 
WHILE PERMITTING DRAINAGE. 

VERJFY THE GROUND ELEVATION AT THE FC-UNOATION 
LOCATION FOR ALL HIGH MAST POLE FOUNCAT[ONS. 
NOTIFY THE DEPT. OF ANY DISCREPANCY OF MORE THAN 
FIVE ( 5l FEET BEFORE PROCEEDING WITH CONSTRUCTION. 
THE POLE LENGTH MAY BE AFFECTED. 

TABLE B 
POLE HEIGHTS VERT I CAL STEEL 

80' 16- 1t9 

90' 16- 1t9 

100' ! 6- 1t9 

I I 0' ! 6- #9 

120· 16-it I I 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAl1 OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

HIGH MAST LIGHTING POLE 

SHT.~OF _2_ 

DIRECTOR, BUREAU OF OESJC!I RC-80 



I' -3" . §" 

6" . "J~·-.' I' "· ·J,· .. r . .· . ·1 i I '--'--r -·,,· :g: , I_·. -~. 

I' -3"-¢ 
A _,,_-.. - -i-" 

"· :;1 . "· . 
. ,·., 

6" :;, ·. 
_,,: • ·1 _,,: 

! 
. PLAN 

SEE DETAIL A 
18¾" X-18%" X 1/4" 

\

CHECKERED STEEL 
COVER PLATE 

~ l'-3"ta 2" 

~,tj T~8 .. J 

A 

CAP< TYP. I:__/ 
WHERE REQ, 

SEE NOTE T ANO 
DETAILS BAND C 

NO. 57 OR NO. 67 
COARSE AGGREGATE 

M [N. 

~ f;c PB J Z' f° .. 
6" TO 8" 

SECTION A-A 
C WITHOUT FRAME AND COVER PLATE) 

TYPE JB- I 
( I' -3" x )' -3") 

I' 

6" 2' -0" 6" 
SEE DETAIL A l

CHECKERED STEEL 
COVER PLATE 
27¾"x27¾"x 

16" \ 2'-0" 6' ,2" 
I , 1 I• I 

6" 
L 

1 X !·1 I . .. ._.,,_ :...i ... _.,. Pil· ,:0 .... ''.,\ I ~- •~. . . .. 
/. '1 

· ·1 I' -9" 

. -~ :, . ... 
Z;O"B~~J I 

I ... , 

~ 
1.: .:• I B 

I 
J r• 1 ' I ;.·.. ·;.·. •. 't ." . -~ SEE NOTE 7 AND 

DETAILS B ANO C 

BUSHING 

r Ml!N. 

;:JJ'-0" 

·, 
_..,. .. 

6" .•. _.,: I I ·"· . ·"·. ·1 

! 
PLAN 

NO. 57 
COARSE 

OR NO. 67 
AGGREGATE 

SECTION B-B 
{ W ! TH OUT FRAME AND COVER PLATE> 

TYPE JB-2 
(2'-Q" X 2'-0") 

,,,,,,,----1/s" 0 x ½" FLAT HEAD BRONZE MACH !NE 
/ SCREWS, COUNTERSUNK EACH CORNER AND 

"ID-POINT, EACH SIDE. 
COVER PLATE 

6" TO 8" 

- 3 " 

I' - l" 

- -

I 

' I 

I 

- - - -0 

' 

I" X l/4 " 

MITERED CORNERS, 
WELDED 

L3"x3"x 1/4" 

'\ ....... TAP ANO THREAD HOLES 
IN ANGLE ( TYP,) 

FRAME PLAN 
<WITHOUT COVER PLATE> 

l/4 " 

2' -0" 

2' -0" 

I" X 1/4 " 

Ml TERED CORNERS, 
WELDED 

L3"x3"x 1/4" 

TAP AND THREAD HOLES 
IN ANGLE ( TYP.) 

FRAME PLAN 
! WITHOUT COVER PLATEl 

..... :v: :<; :4· :{ 
1·.·.,_ ;.,·1·.· 

:b _.,: .:1 :. 
WELDS 

/,,......._ 
3" 

1 
L3"x3"x1/~" -$- II I ll II I II 

,,..-6" WALL n THICKNESS 

i---'1,----i 
EXTERIOR 
VERTICAL 

INTERIOR 
VERT! CAL 
FACE Ll ___ _l-1 FACE 

/ WELD L,.--J I 

LY'.~. 
I" 

·"· • .·b _.,: 

INSIDE SURFACE OF 16" C. TO C.1 
JUNCTION BOX 

I 

k· C. TO c.k, C. TO 

3"0 I' 131/,"0 ,rL ___ 7 
I" TH !CK 
KNOCKOUT r- '· ·<4 _:v: .! 

I" X 1/4" XS", 
TWO EACH S !DE TWO CONDUITS PER 

VERTICAL FACE 
THREE CONDUITS PER 

VERTICAL FACE 

6" 

DETAIL B 
DETAIL A MULTIPLE CONDUITS IN PLACE 

<CAST-IN-PLACE OR PRECAST UNITS> 

DETAIL C 
TYPICAL KNOCKOUT 

! PRECAST UN! TS ONL YJ 

NOTES 

I, PROVIDE "ATERIALS ANO CONSTRUCTION "EETING THE 
REQUIRE"ENTS OF PUBLICATION 408, SECTION 910, 
1101 AND 1071 • 

2. USE JB-1 AND JB-2 JUNCTION BOXES IN LOCATIONS 
SUBJECT TO LOADS NO HEAVIER THAN PEDESTRIAN 
TRAFFIC. USE JB-11 ANO JB-12 JUNCTION BOXES 
IN OTHER LOCATIONS AS SHOWN ON RC-82. 

3. PROV I DE PRECAS T CONCRETE JUNCTION BOXES SUPPL! ED 
BY A MANUFACTURER LISTED IN BULLETIN 15 . 
FOR A BULLETIN 15 LISTING, SUBMIT A 22"•36" 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION ANO MATERIALS, MATERIALS AND TESTING 
DIVISION FOR REVIEW. 

4. PROTECTIVE COATINGS - STEEL FRA"E ANO STEEL COVER PLATE. 
COAT THE ENTIRE STEEL ASSEMBLY WITH ALU"INU" "ASTIC IN 
ACCORDANCE WI TH PUB. 408, SEC, I 07 I , OR HOT DIP 
GAL VAN I Z l NG IN ACCORDANCE WI TH PUB. 408, SEC. I I 05. 02( s>. 

5. FOR THE LOCATION, SIZE ANO NUMBER OF CONDUITS 
REQUIRED FOR EACH JUNCTION BOX, SEE THE LIGHTING 
PLANS. 

6. 

7. 

8. 

[N S(DEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 
TO CONFOR" TO SIDEWALK SLOPE. WHEN INSTALLED IN THE 
RECOVERY AREA, PROV !DE A t-AAX [MUM OF 4" TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN IMAGINARY 60" 
CHORD AL(GNED RADIALLY ! PERPENDICULAR) TO THE CENTERLINE 
OF THE ROADWAY, ANO CONNECTING ANY POINT WITHIN 
THE LENGTH OF THE CHORD EXTENDING TO THE GROUND SURFACE 
ON BOTH SIDES OF THE JUNCTION BOX. 

THE CONDUIT LOCATIONS SHOWN REPRESENT NORMAL 
POSITIONS. FOR CAST-IN-PLACE OR PRECAST 
CONSTRUCTION, WHEN TWO OR THREE CONDUITS ARE 
INDICATED ON THE SAME VERTICAL FACE, SPACE 
CONDUITS AT 6" C. TO C. AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN DETAIL 
8, W[TH FULL WALL THICKNESS BETWEEN OPENINGS. 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS INDICATED 
IN DETAIL CANO LOCATE AS INDICATED IN DETAIL B. 
GROUT THE CONDUIT OR SLEEVE IN ACCORDANCE WITH 
SECTION 910.31pl. 

PRQV(OE POSITIVE DRAINAGE! I½" - 2" NON-METALLIC 
CONDUIT> FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRAIN. < SEE NOTE •s, RC-821 

9. PROV!OE STRUCTURAL STEEL CONFORMING TO ASTM - A36. 

10, PROVIDE AS A MINl"UM 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES ANO 
CLASS AA CONCRETE FOR PRECAST BOXES 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

JUNCTION BOXES-LIGHT DUTY 
CAST-IN-PLACE OR PRECAST 

SHT • ...!...OF ......L 

RC-81 



~ 
3-#4-8" ANCHOR BARS 
FOR BOTH COVER ANO 
SUPPORTING FRAMES ANO 

I "0 METAL PIPES 
FOR LIFTING COVER 
I TYPICAL!---, 

f2-:i;4-8" ANCHOR BARS 

~

12" 12" FOR BOTH COVER AND 
~G " WALL 
I ' I THICKNESS 

,,..,.- ALL FOUR SIDES 

J" 12" \ 12" 

-· 
J ,:s._ 

lSUPPORTING FRAMES, 
THIS & OPPOSITE SIDES, 

J" EXTERIOR 

I" 0 METAL PIPES F 
L !FT!NG COVER ! TYP 

1 r 
IR /'ii 

i\ -, 
-I 6" 

r- I 

" 6" 

INTERIOR-..., 
VERTICAL 
FACE L 

r - - -1 
_J VERT !CAL 

FACE . 

L 

4 A 

~ L 
' 

,_ 
r ,.-- -1 

8'" ! 1~-,LL , 1 ___1 I I -
I, - J" µ.-~ =1-~-~-I-=, -

J ___ t 2' -6 ..3' -I - I ; I I I I 

- -

6" 

ANCHOR BAR 
SPACING, THIS 
SIDE ANO 
OPPOSITE, 
SAME AS JB-11:-4 

~[~~ 
- 8" c=r---r,I 

11 ~ I\ I I I ___1 I' -3" 

I 1 1 

1 ~ I ]' -6" 1-d..- =-1- _1
6 

2' -6" I I I I 

II: I I I SHINGS I'-]" 

3 ., 0 

I; 
I" TH! CK-----' 
KNOCKOUT 

3½" 0 
L _ -,7 

I --
-4 6-11.4 U-BARS 

11.4_7• HOR[ZONTAL 
BARS lo.i1 6" CENTER 

~I I, 1 

I J:H~N~S;~ -
,., 

I C- -I I 

~I'-]" 

- 4" 8" j I ~ 

G- # 4 ____, 
U-BARS 

,=r- I ~. ~ BU j 
I 

4 " • 
I I 
I J - . - 1. 

DETAIL D 
TYPICAL KNOCKOUT 

_,, \ l 6" ~ T 6" ( PRECAS T UN! TS ONL YJ 

s~ ~ 
6" I' - J " I I, - J" 6" 6' \_ l NORMAL POSIT Io, OF 

VE 
:1;4-5· HORIZONTAL ' -{2 Ill BARS o 6" CENTERS ~ 9" I 9" 6" 6:· 

,, T 
\_ NORMAL POSIT I ON OF 

CONDUIT OR SLEEVE J' -6" CONDUIT OR SLEE 

£.L.Ai'L 

SEE DETA{L A 
SEE DETAIL B 

I" CHAMFER ( TYP, l 

2' -6" 

PLAN 

SEE DETAIL A 

SEE DETAIL B 
1" CHAMFER 11.4 REINFORCING RODS t! 4", BOTH WAYS I@.-, ;+.t.-;-;,6, · .. '.·::-CURB OR PAVED AREA 

,--il:5-:,/ I 1,· Q:;::f ~ ·:{ j~ 1/2" PREMOLDED JOINT FILLER 

ROOS I} 4", BOTH WAYS 
L---,ck;;:v)_,_J,l',.,..../-,,,.-,,r..-;:=;,CURB OR PA YEO ARE A 

~=--~~--II ~-tL.'-'-CL½" PREMOLDED JOINT FILLER 
,,., ,, :7 . ( WHERE BOX IS SET IN PAVED 

;1-
ARE Al 

2" 

)'-9 :1'.:2'-8" L f ;_\I I v, .. 
~~ 

L 
6" 

I 
SLOPE TO LI-DRAIN, 
SEE NOTE 5 

"•_,_~ 

! WHERE BOX IS SET IN PAVED AREA> 

/ 
_..,,,....-SEE NOTE 8 AND DETA[LS C & D 

CONDUIT OR CONDUIT SLEEVE, WHERE REQUIRED, 
! FOR LOCAT!ON, SEE LIGHTING PLANS) 

~'-!--~ '~CAP ! TYP. l WHERE REQUIRED 
6'' 

--i-
N O, 57 ORN~ 67 COARSE AGGREGATE 
5'' 0 DRAIN HOLE 

5" 

SLOPE TO U-DRA!N, 
SEE NOTES 

:',J /- SEE NOTE 8 ANO DETAILS C & D 

',_.\/ .-CONDUIT OR CONDUIT SLEEVE, WHERE REQUIRED, 
:,,q_r / !FOR LOCATION, SEE LIGHTING PlANSl 

¼ ,, .,. -:-~ CAP t TYP. l WHERE REQUIRED 

~ ~ 

9" 

6" 

5" 0 DRAIN HOLE 
NO, 5 7 OR NO, 6 7 
COARSE AGGREGATE 

WELD BEAD AROUND PIPE 

4· • <'. I I~. ·v ., . . v. • . ·'.ill 11,:·:·>· :1· T1 
COVER WITH 3-PLY 
BITUMINOUS PAPER AND 
BREAK THROUGH HOLE 
AFTER COMPLETION 

SECTION A-A 
JUNCTION BOX JB-11 

COVER WITH 3-PLY 
BITUMINOUS PAPER AND 
BREAK THROUGH HOLE 
AFTER COMPLETION SECTION B-8 

JUNCTION BOX JB- 12 

>:, ::: , I ,,, 
·. -~ ·.,~)))))))lf- .·-- ·. ·: : ' 4 " 

.·.~.)I ti'- > ·._·. ~- : 2" 
•:'·11 ,,.·,.-· .. •.·jj 

:-- . b ., l 11.d .. :-- . ~ .d: 

3' -0" 
]' -0" 

r 
I JB- 11 

'[ 
I 
) 

I 
" 

]'-0" IJB-11), I 
2'-0" IJB-12) 

FRAME PLAN 
< STEEL OR ALUMINUM! 

(2'-6" X 2'-6") 
( I' -6" x 2' -G"l 

¾6" MAX, 

I" CHAMFER ! TYP. 1-.., .~ .... b .d • .:-- • 

r:- 6" 

II' ,rLS 4" X 3" X 
1/4"1 

,~. :v: ._.,: ;·,·, j,:,·.·;a, .·,-:1:·J7 
WELD _-1-,.-:;,_.~_:;_,~..;tUV,~-;-'a:yt~~~ .. ~--~-~-°'-CJ,. _:,:. 4" 

ITERED CORNERS, r·.'·,•·T' • I~;::;:;:;;;':\· ·,.·.,;,·. ~ 
EL OED !:-- .'~_,,: __ I½". ~- . : -?'."i:'""-":--::'°: 

• /\:: >/. -< .. · .c **4 BARS I" CLEARANCE 

L4"x3"x 1/4" 

... ··c: ... :d: ·,.c:. [NSLAB 
• -~ •• • •• b ••• • • • :1;4 ANCHOR BAR, BENT, 8" LONG. :v: 

l" J" 

6" 

DETAIL B 

FOR SPACING, SEE PLAN VIEWS 

STRAIGHT BAR, **4 ANCHOR 
BAR, 8" LONG, FOR $PAC ING, 
SEE PLAN VIEWS 

COVER FRAME AND SUPPORTING FRAME 

' 16" C, TO 

TWO CONDUITS PER 
VERTICAL FACE 

~ 

1/4 " 

DETAIL A 

·- II II 11111 

I 

I~" c, TO c,16" c, TO 

THREE CONDUITS PER 
VERTICAL FACE 

DETAIL C 
MULTIPLE CONDUITS IN PLACE 

<CAST-IN-PLACE OR PRECAST UNITS! 

I, 

2, 

3, 

4, 

5, 

NOTES 
PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 910, 
l 101 ANO 1071. 

USE JB-11 AND JB-12 JUNCTION BOXES IN SHOULDERS 
OR OTHER LOCATIONS SUBJECT TO VEHICULAR LOADS, 
USE JB-1 AND JB-2 JUNCTION BOXES IN LOCATIONS WITH 
PEDESTRIAN TYPE LOADINGS, SEE DETAILS ON RC-81, 

PROVIDE PRECAST CONCRETE JUNCTION BOXES SUPPLIED 
BY A MANUFACTURER LISTED [N BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT A 22''x36'' 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION ANO MATERIALS, MATERIALS ANO TESTING 
DIVISION FOR REVIEW, 

PROTECTIVE COATINGS - STEEL FRAME AND STEEL LID, COAT 
THE ENTIRE STEEL ASSEMBLY WITH ALUMINUM MASTIC IN 
ACCORDANCE WI TH PUB, 408, SEC. I 071 , OR HOT DIP 
GAL VAN I Z [NG ! N ACCORDANCE WI TH PUB. 408, SEC. I I 05. 02< sl. 

PROVIDE 2 FT. 3 OF NO, 57 OR NO, 67 co,RSE 
AGGREGATE WHEN NO UNDERDRAIN IS AVAILABLE. 

G. FOR THE LOCATION, SIZE AND NUMBER OF 
CONDUITS REQUIRED FOR EACH JUNCTION BC-X, SEE 
THE LIGHTING PLANS, 

7. IN SIDEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 
TO CONFORM TO SIDEWALK SLOPE, WHEN INSTALLED IN THE 
RECOVERY AREA, PROVIDE A MAX [MUM OF 4" TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN I MAG I NARY 60" 
CHORD ALIGNED RADIALLY <PERPENDICULAR! TO THE CENTERLINE 
OF THE ROADWAY, AND CONNECTING ANY POINT WITHIN 
THE LENGTH OF THE CHORD EXTENDING TO THE GROUND SURFACE 
ON BOTH SIDES OF THE JUNCTION BOX, 

8. THE CONDUIT LOCATIONS SHOWN REPRESENT NORMAL 
POSITIONS, FOR CAST-IN-PLACE OR PRECAST 
CONSTRUCTION, WHEN TWO OR THREE CONDUITS ARE 
INDICATED ON THE SAME VERTICAL FACE, SPACE 
CONDUITS AT 6'' C. TO C. AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN 
DETAIL C, WITH FULL WALL THICKNESS BETWEEN OPENINGS, 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS INDICATED 
IN DETAIL D AND LOCATE AS INDICATED IN DETAIL C. 
GROUT THE CONDUIT OR SLEEVE IN ACCORDANCE WITH 
SECTION 91D, 31 pi. 

9, PROVIDE POSITIVE DRAINAGE 111/, "-2" NON-METALLIC 
CONDUIT) FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRA!N. 

10, PROVIDE STRUCTURAL STEEL CONFORMING TO ASTM - AJ6, 
PROVIDE ALUMINUM CONFORMING TO ASTM - 6221 ALLOY 
6061 - T6. 

I I. PROVIDE AS A MINIMUM 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES AND 
CLASS AA CONCRETE FOR PRECAST BOXES. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 

SHT._!__QF _..l_. 
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TABLE ! 

ARM LENGTH "L" 

,25L,~ 
MIN 2 L - ~;;-1--~;;,~"'°J .. SL• MAX •• 35L UMINA IRE ARM 

~; rTENON FOR 5LIPFIT ),,--,:rTYP. 

ARM LENGTH "!,,_ • TYPE OF X'-O!STANCE 

'X 

~1~ 
'N 
~ -

t MIN. 
~AX. 

TENON FOR SLIPF[TTER l2"l 

~ '1 TER 1 2 "I 

, O cH- s ·m · ""' """ 

. 35L 

6"-l-1--~ji 
~:;; 
~ -~~ 
~ -

M\ sTE~L -/,uBULAR ~ ~ ,------,,s, / TUBULAR STE SUPPORT ARM 

GUIDE RAIL l MINIMUM) 
2·W 8' 
2-WC 5' 
2-wcc 4· 

X' -DISTANCE 
SEE TABLE I 

·--·· 

PROVIDE PROTECTION 
FOR CABLE INSULATION 

LTAPERED STEEL -~,RM 

SEE DETAlL 8 ANO NOTE r''i 
-~\ 

ARM EL LUMINA[RE AR }2¾" 0 
rol TYP YP.J 

N ',;V'-,_ \ s TRU T . 

11--
, r '"" '" """ ' s,m "'"' 

1

1," SHAFT ' SUPPOR 

ro T ARM B ANO NOTE 7 

SECTION A-A 

2' IJIN. 

TAPERED SHAFT 
.14 [NCH/FT, J-HOO L !GHT POLE SHAFT 

TAPERED SHAFT 
• 14 [NCH/FT. 

TABLE 4 
ARIA LENGTH ARM RISE-FT. 

"L " 7Xi1[""~ 

WEAK POST GUIDE RAIL 

THRU BOLT REQ' O. FOR ------{rr-0 
TWO-SECTION ROUND SHAFT TABLE 3 

J· HOOK 

WIRESUPPORT 
6' 3'-0"4'~ 

l SEE DETAIL C ANO NOTE 61 

HANOHOLE 

ANCHOR BASE 

-'--v._L 

ARM LENGTH 
"L " 

~-=c.•· . 
6' 
8' -- 10~---

12' --15,-··-
20' 

-· 25· 

30' 

TYP~ A ., 
<SINGLE ~E~BER ARijl 

ARM RISE-FT. 
MIN • . MAX. 
2. 0 3, 0 
£.,~ _l,.J>_ 
3. 6 4. 4 

_1.!_..j__ -~ 
5. 2 6. 0 
7.0 8.0 
8. 0 9, 0 
9. 0 10.0 

THRU BOLT REQ' D. FOR 
TWO-SECTION ROUND SHAFT 
!SEE DETAIL CANO NOTE 6l 

,J FOR TYPE S LIGHT ING POLES, 
SEE NOTE 5 

~ 
() 

TYPE A 
I TRUSS ARM> 

8' 4' -0" 6' -0" 
10' S'-0"6"-0" 
12' ~.:.:.Q.'.'.j~' -0" 
-, 5-· ..... 5' ·0"16' ·O '. 
20' 7'-0"8'-0" 
25' g--~~~ 
30' 9' -07 10' ·O" 

REMOVE ABLE SOLT (•:)VER 
(4 REQUIRED) 

§: 

LUG ACCESSIBLE HANDHOLE 

CONTINUOUS WELD 

GALVANIZED STEEL 
SPRING WASHER 

.--SEE NOTE 8 

3-1 ' I ANCHOR SOLT 

TABLE 2 
TYPE OF X' ·DISTANCE 

GUIDE RAIL ! MINII.IIJMJ 
2-S 4' 
2-SC 2' 

ROUND AND OCTAGONAL STEEL POLES 
!FLAT OR FLUTED! TYPE A o 

STRONG POST GUIDE RAIL 

GUIDE RAIL CLEARANCES 

' 
Q 

dR 

~ 
sEcTloN c-c 

WELD BEAD 

CHAMFER OUTSIDE-~-+t-+-4~ 
OF LOWER SECTION 

CHAMFER I NS I OE___L_ I, I ,I \ 
OF UPPER SECTION 

DETAIL C 

C 

POLE OVERLAP DETAIL 

GRIND SMOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
MULTISECTJONAL POLES 
AT THE OVERLAP. 
INS !OE OF OUTER 
SECTION ANO OUTSIDE 
OF MALE MATING 
SECTION. PROVIDE 
THRU BOLT FOR 
ROUND POLES. 

POLE PLATE 
LIGHT POLE~r,--STEEL ARM SHAFT , / / 

BL J B 

POLE MOUNTING DETAILS 
~ FOR TYPES LIGHTING POLES, 

SEE NOTE 5 NOTES 
I. PROVIDE MATERIALS, CONSTRUCTION ANO MANUFACTURERS CERTIFICATION OF COt.!PLIANCE WITH 

LOAD TESTS MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTIONS '310 ANO 1101. 

2. SEE RC-80 FOR POLE FOUNDATION DETAILS. 
], WHERE STEEL OR ALUMINUM BASES ARE IN CONTACT WITH CONCRETE, CAULK WITH AN 

APPROVED ALUMINUM IMPREGNATED GRAY MASTIC TYPE CAULKING COMPOUND MEETING THE 
TEST REQUIREMENTS OF FEDERAL SPECIFICATION TT-C5'38 ! 21. 

4. PROVIDE IDENTIFICATION & OATE TAGS, AS SHOWN ON RC-83, SHEET 2 OF 2, FOR ALL POLES. 
!. O. SHALL BE AS DESIGNATED ON PROJECT PLANS. 

S. PROVIDE FHWA CERTIFIED BREAKAWAY BASES FOR TYPES POLES MEETING THE LATEST AASHTO 
REQUIREMENTS FOR BREAKAWAY SUPPORTS. MOUNT TYPE S POLES IN ACCORDANCE 

STEEL GUSSETS ARM PLATE 

I ARM ATTACHt.lENT PLATE 

WITH MANUFACTURER'S RECOMMENDATIONS. PLACE WASHERS, FLAT OR SPRING TYPE, WHEN 
REQUIRED, AS RECOMMENDED, AND THREADED PARTS, TORQUED AS SPECIFIED. 

6. CONSTRUCT POLE SHAFTS 30 FT. OR LESS IN LENGTH OF ONE PIECE. 
POLE SHAFTS OVER 30 FT. IN LENGTH MAY BE TWO SECTIONS. MINIMUM SECTION 
LENGTH FOR TWO SECTION POLE SHAFT IS 15 FEET. 

PROV I DE RUBBER 
GROMMET FOR 
WIRE OPENING 

7. PROVIDE POLE ARM ATTACHMENT TO POLE SHAFT AS SHOWN IN DETAIL "8", WITH TWO, 
THREE OR FOUR ATTACHMENT BOLTS, AS REQUIRED FOR DIFFERENT ARM LENGTHS. 

L!GHT POLE SHAFT 
8. USE GALVANIZED OR STAINLESS STEEL FLAT WASHERS TO PROVIOE A 1/s" TO 1/4" 

DRAINAGE GAP ABOVE CONVENTIONAL POLE FOUNDATIONS. THIS ELIMINATES THE NEED FOR 
DRAIN GROOVES, DRAIN PIPES ANO CAULKING. USE SHIMS AS REQUIRED, 

~STEEL ARM 

CONNECTING BOLT 

POLE ATTACHMENT PLATE 

SECTION B-B 
DETAIL B 

ARM ATTACHMENT TO POLE SHAFT 

9. FURNISH CONVENTIONAL LIGHTING POLES WITH SINGLE MEMBER BRACKET TYPE ARMS UNLESS 
OTHERWISE INDICATED OR SPECIFIED ON THE PLANS OR SPECIAL PROVISIONS. 

10. THE MOUNTING HEIGHT IS OEF!NED AS THE HEIGHT OF THE LUMINA[RE ABOVE THE ROADWAY 
ANO IS TO BE WITHIN ONE l ll FOOT OF THE MOUNTING HEIGHT SPECIFIED. 

~ 

c* 

1· -6" TO 2' TO FOCAL 

ARM LENGTH 

LIGHT7 

V ., 
"' w IT" - •W 
~ v>" 

lij,<C ~ ~ ~ 
w 
w 
v> 

SET BACK 

B A 

~ SLOPE = Y: ! 

TYPE ti.'** 

~ 
z 
w - ~ 

" w 
" > 
- i;: 
~ oc 
" w C> > _o 
w~ 
" % C> 
C> -z w 
_% 

~w 
z oc 
=> -0 < " = ~ 

=> 
J 

C= .!.+.[. 
X y 

T=MH+C 

OVERHANG 

L ----rPAVEMENT 
SHOULDER SLOPE = X: I 

* C-OIMENSIONS, APPLICABLE TO CONVENTIONAL LIGHTING POLES, ARE 
FOR ESTIMATING PURPOSES ONLY ANO SHOULD NOT BE USED FOR 
DETERMINING LIGHTING POLE DIMENSIONS WITHOUT VERIFICATION. 
THE CONTRACTOR IS RESPONSIBLE FOR FURNISHING LIGHTING POLES 
OF PROPER DIMENSIONS TO PROVIDE THE MOUNTING HEIGHT SPEC[FIED. 
THE C-DIMENSIONS ARE BASED ON lNFORMAT[ON FROM CROSS SECTION 
PLANS. CHANGES OF ROADSIDE FIELD CONDITIONS MAY AFFECT THE 
(-DIMENSION. NEGATIVE C-DIUENSION MEANS ELEVATION OF TOP OF 
FOUNDATION IS HIGHER THAN ELEVATION OF EDGE OF PAVEMENT. 

**FOR TYPES LIGHTING POLES, TAKE INTO CONSIDERATION THE BREAKAWAY 
DEVICE HEIGHT. 

TERMINOLOGY 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

CONVENTIONAL LIGHTING POLE DETAILS 

SHT. _I_OF _e_ 
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DRIVE EXTENSION---­

OVERLOAO CLUTCH 

CONTROL~ 
ON 1.U N. IO' CORO 

• PLUG FOR POWER _J I 
POWER SUPPLY_/ 

* TRANSFORMER 
JS OPTIONAL 

AWG 1 4 BARE ------­
COPPER TO 
GROUND ROD 

~POWER CABLE 

--11-----------SU?PORT CABLE 
I 3 REQUIRED! 

~-------<-1-------CABLE TERMINATOR 

-------------- POWER CABLE CONNECTOR 

I ~ /! I:] GUIDE CABLE 

SOLID NEUTRAL BAR 
ISOLATED FROM GROUND 

CABLE STRAP 

GROUND LUG 

...____ WINCH 

WINCH CABLE 

"'- SAFETY CABLES - ( TWO REQUIRED 
WHEN ?OLE IS FURNISHED 
WITHOUT LATCHING OEVICE,l 

LIGHT IN ING 
ARRESTER 

HEAD FRAI.II: 

LUMINA[RE RING 

JUNCTION BOX 
MOUNTEO ON 
LOWERING RING 

JUNCTION BOX TERMINAL BOX r NEMA 4, 

, 111111 111111 •ouNTEO ON LU•INAIRE 
I \ I LOWERING RING 

G N LI L2 

\ 

! SEE NOTE 7l 

HIGH t.lAST POLE 

10 AMP FUSE, GLASS TUBE 
TYPE IN FUSE BLOCK 

'\_SOL 10 PHASE BAR 
fOPTIONALI 

HAND HOLE 
e--___ .20 AMP ENCLOSED 

CIRCUIT BREAKER 
NEMA I 

---~NICKEL TIP COPPER LIGHTNING ROD, 

0 
w 
~ 

" w 
~ 

~ 
< 
~ 
~ 
Q 

w 
~ 

20" M!Nlt.CUM ABOVE 
HEAD FRAME COVER; 
LIGHTNING ROO GROUNDED 
TO LUG AT TOP OF 
POLE WITH AWG •110 
BRA \OED COPPER. 

NOTES 

I. SEAL HEAD FRAt.lE AND LUMINA[RE ASSEI.IBL IES TO PREVENT .INTRUSION 
OF BIRO LIFE . 

2. PROVIDE 2 POLE, CIRCUIT BREAKER DISCONNECT, RATED FOR 
240 I 480 VOLT SYSTEt.l, ANO IN NEMA I ENCLOSURE. 

3. GROUND LIGHTNING ROD GROUNDING CONDUCTOR DIRECTLY ON THE POLE 
SHAFT WITH LUGS ?ROV10EO BY THE I.IANUFACTURER OF LIGHTNING ROD. 
BONO THE NEUTRAL WIRE TO THE GROUND EITHER AT THE GROUND LUG 
OR INSIDE THE ENCLOSURE AT THE POLE BASE. 

4. ALL MISCELLANEOUS HARDWARE SHALL BE STAINLESS STEEL • 

5. PROVIDE WIRING, FROM JUNCTION BOX TO LUM[NAIRE, IN 
W!REWAY PROVIDED IN LUMINAIRE RING OR [N SEALTITE 
FLEX IBLE CONOU IT. 

6. AFFIX ?OLE IDENTIFICATION & DATE TAG TO EACH HIGH 
I.IAS T ?OLE. 

7, PROVIDE BOXES AS PER PUBLICATION 408 SPECIFICATIONS, SECTION 
l IO I. 11 I Cl. PADLOCKS ARE NOT REQUIRED FOR THE BOXES. 

TYPICAL LOWER SECTION MECHANISM TYPICAL CIRCUIT SCHEMATIC TYPICAL HIGH MAST POLE 

' 

Q 
dR 

I 
SECTION 

WELD BEAD 

CHAMFER OUTS[OE-~----l+--1----'+--~ 
OF LOWER SECTION 

CHAMFER I NS \OE --L-J,-f-!f--' 
OF UPPER SECT I ON 

POLE OVERLAP DETAIL 

GR IND SMOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
MULTISECTIONAL POLES 
AT THE OVERLAP. 
INSIDE OF OUTER 
SECTION.ANO OUTSIDE 
OF MALE WATING 
SECTION. 

CIRCUIT 

V 

N 

CHARACTERS 
3/32" WIDE, 1/64" DEEP 

POLE NUMBER 

' b~ ~~~~.~·a,,~;,;,"' 

·:1@=W~
1 

31/s" ¥. " 
4" 

½2" THICK BRASS PLATE 

POLE IDENTIFICATION AND DATE TAG DETAIL 
FOR CONVENTIONAL ANO HIGH MAST POLES 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

HIGH MAST LIGHTING POLE DETAILS 

OI.IME.NOED MAR. 25 , 1994 SKT. _l_OF _1_ 

DIRECTOR, BUREAU OF DESIGN RC-83 



PHOTOELECTRIC 
CONTROL DEV ICE 
<PLUG-IN TWIST 
LOCK TYPE> 

FACING NORTH SKY 
------z._____ 

WEATHERHEAD 

SECONDARY RACK 
GUY WIRE, 
AS REQUIRED 

PAVEMENT 

•. ·<·· :f. ·!: 

12" 
MIN. 

;:_

TOP OF 
SHOULDER 

. 1 SUBBASE 

BACKF !LL FREE OF 
SHARP ROCKS OR 
BROKEN CONCRETE 

/~ 
24" 
MIN, 

NOTES FOR DIRECT-BURIED 
CABLE AND CONDUIT 

TRENCH ALONG THE GENERAL LINE SHOWN ON THE 
PLANS. 
DO NOT TRENCH IN GUIDE RAIL LINE, 

LOCATE DIRECT-BURIAL CONDUIT WITH TE"PORARY 
PLASTIC MARKERS OR OTHER APPROVED METHODS 
WHERE THERE IS A POSSIBILITY OF DISTURBANCE 
BY GUIDE RAIL ERECTION OR SIMILAR CONSTRUCTION. 
VERIFY GUIDE RAIL LOCATIONS SHOWN ON THE 
LIGHTING PLANS. 

LINE ANO NEUTRAL WIRES TO 
LUMINAIRE 1t10 WIRE. ( 7-STRAND 
CONDUCTOR 90'C ORY RATING> 

AWG ~10 TO GROUND LUG IN 
POLE ACCESSIBLE FRO" HANOHOLE. 

( FOR ALL POLES OTHER THAN 
TRANSFORMER TYPE BREAKAWAY 
BASE. l -~~ 

1·11- J I l I, , I, l . 6 ,, 
HAVE ALTERNATE TRENCH LINE, OTHER THAN AS 
SHOWN ON THE PLANS, APPROVED BY THE ENGINEER. 
IN NO CASE WILL ANALTERNATE TRENCH LINE 

RUBBER MOULDED BREAKAWAY 
CONNECTORS <BREAKAWAY 
FEATURE OPTIONAL FOR 

CLAIAP 
CONDUIT 
TO POLE 

SECONDARY POWER FROM 
LOCAL UTIL(TY COMPANY 
240/480 VOL TS, I 0, 60--
1 MAY BE DELIVERED 
UNDERGROUND> 

6" 
MIN, 

LOCATE THE ALTERNATE TRENCH 
AT MIDDLE OF SHOULDER. 

CONDUIT PLACED IN 
BOTTOM OF TRENCH 
CONDUIT EQUALLY 
SPACED, I" MIN. 

MIN. 
, ANCHOR BASE POLES> BE APPROVED WHICH RESULTS IN INCREASING 

THE CIRCUIT LENGTH MORE THAN 5%. 

INSTALL CONDUIT TO PERMIT DRAINAGE 
TOWARDS ENO INTO NEAREST EARTH JUNCTION CLASS 4 TREATED-----<ln 

WOOD POLE ALTERNATE TREATMENT PREFERRED TREATMENT BOX AS APPLICABLE. 

PROVIDE PERMANENT MARKING TAPE IN THE 
LAST LIFT FOR THE ENTIRE TRENCH LENGTH. 

BREAKAWAY SUPPORT 
SEE NOTE 5, RC-83, 
SHEET I OF 2. 

I" MAX. lfij-- ~UBBER MOLDED 
~ METER AND METER SOCKET 

CONDUIT ON 
FAR SIDE 
OF POLE-----ll, 

/ I METER SUPPL! ED AND 
INSTALLED BY ELECTRIC 
UTILITY COMPANY) DIRECT-BURIED CABLE AND CONDUIT 

TYPE "LB" 
CONDUIT JU 
FITTING ,y-

MECHANICAL 
CONNECTOR 
< COAT CONNECTION 
AND WIRE WITH 
8[TUMASTIC 
COMPOUND TO PREVENT 
CORROSION. I 

I IF REQ' D. l SEE •z 
NEMA 4 WATERTIGHT 
CONTROL CABINET D I SEE TYPICAL CONTROL 
CABINET SCHEMATIC 
WIRING DIAGRAM>----, 

PROVIDE GALVANIZED STEEL 
CONDUIT ABOVE GROUNDLINE 
UNLESS INDICATED OTHERWISE. 

COPPER WIRE IN CONDUITS I NUMBER 1t4 ! MIN,) BARE w 
¥~ "0 CONDUIT MAY VARY) 

~D 
G~ADE 4 ,, 

I~ 

240/480 VOLT 

® 

r---d): 
I '71-
1 V 1',f--' 

- , 

r1-
1 1-' 
I , 

I .02,, 

MIN. DEPTH 
5' -6" COMPACT 
BACKFILL 
THOROUGHLY 

2' -0" 

_,J l(J) 1------;--1 
I 

~ 
SIDE VIEW 

\_ TO ROADWAY 
LIGHTING 

GROUND ROD 
! ¥4 " X IO' - 0" MIN. I 

o 
FRONT VIEW 

ri-_r i -l 
I 

TYPICAL TERMINAL POLE EQUIPMENT 
ARRANGEMENT FOR POWER SUPPLY. ITEMS 

:lri-J ,® 

3" 

DIRECTIONAL ARROWS, 
I 12" I AS REQU IREO. ARROW 

AND LETTER DEPTH 
1 

1/2 I NCH. 

87 .. 
[fjg_j 

3" 

I " CHAMFER 
I TYP.) 

= n/&,w 
I 12" 

.. _ ... 

. - ·1__J I \ : . ,: 
' 

CLASS A 
CONCRETE 

CABLE AND 
CONDUIT MARKER 

N -NEUTRAL 
Li-LINE 1 

Lz-L !NE 2 

M -MANUAL 
A -AUTOMAT(C 

CD-MAIN CIRCUIT BREAKER 
(?)-CONTROL CONTACTOR 
G)-PHOTOELECTR IC CELL <PLUG-IN TYPE> 
@-SELECTOR SWITCH 

V 
ZS 

OHMS 
MAX. 

@-DISTRIBUTION BREAKERS! 10,000 A. I.C.l 
@-CONTROL CABINET 

(i)-15 AMP, S. P, BREAKER 
@-LIGHTNING ARRESTER 

S.P.-SINGLE POLE 
O.P.-DOUBLE POLES 

l TEMS (2) • (3) ANO (4) ARE NOT 
REQUIRED IF EACH LUMINAIRE HAS A 
PHOTOELECTRIC CONTROL ELEMENT, 

® 

CONOUI 

TYPICAL CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM 

IM 
10FF 
A 

© 

TYPICAL FOR 2-WIRE, 
240 VOLT CIRCUITS 

• • • • • • 
TYPICAL FOR 2-WIRE, 480 VOLT CIRCUTS 

TYPICAL FOR 3-WIRE 240/480 VOLT 
CIRCUITS. 

ALTERNATE LUMINAIRES ON 
EACH SIDE OF CIRCUIT, 

17 'THRU" CONNECTOR 

CARRY ~4 BARE GROUND WIRE 
THRU GROUND LUG PROVIDED IN 
TRANSFORMER BASE ANO BUG TO 
NEUTRAL WIRE !FOR TRANSFORMER 
TYPE BREAKAWAY BASE> 

i -:- : 

CLASS A 
CONCRETE 

EXOTHERMIC WELD fx 1 l OR COPPER CONNECTOR 

I. 

2, 

3, 

°'-- GROUND ROD, 1/2 "0 X 8' -0" 1.AINIMUM, 
COPPER CLAD STEEL WITH 25 OHM 
MAXIMUM RESISTANCE TO EARTH 
GROUND. 

WIRING DETAIL 

NOTES 
PROVIDE "ATERIALS ANO CONSTRUCTION "EETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 910 ANO I IOI. 

PROVIDE "ETERED ELECTRIC SERVICE EXCEPT WHERE DEPART"ENT 
APPROVED SPECIAL UNMETEREO ENERGY ONLY RATE IS AVAILAVLE. 

MAKE ALL SPLICES WITH PRE-MOLDED, WATERPROOF, DISCONNECTABLE 
CONNECTOR KITS. PROVIDE SPLICES WITH FUSES FOR TAPS TO 
LU"INAIRES FOR CONVENTIONAL LIGHTING. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

LIGHTING AND ELECTRICAL DETAILS 

MAR. 25 , 1994 SHT,_!_OF_L 

DIRECTOR, BUREAU Of OES!CN RC-84 



RUBBER HOSE '((1£i 
GUARDS 

WRAPPING MATERIAL 

RUBBER HOSE 
GUARD FASTENED 
TO PROTECTOR" 

TREE PROTECTOR ,I 

6" TURNBUCKLES 

PLAN VIEW 

RUBBER HOSE 
GUARDS 

RUBBER 
HOSE 
GUARDS 

L ... , rv ~zt:£ GROUND ANCHOR OR 
6"X6"X3'-0" 
WOODEN DEADI.IAN 

NO. 12 GALVANIZED 
WIRE, TWISTED TIGHT 

ROOT BALL 

MATERIAL 
NOTCH OR STAPLE 
RUBBER HOSE 
GUARD FASTENED 
TO PROTECTOR 

NO. 12 GALVANIZED 
WIRE, TWISTED TIGHT 

NOTCH OR 
STAPLE 

5· )o .. 
MAX, 

WOOD 
STAKE ,DRIVE 
ours lDE 
ROOT BALL 

TREE PROTECTOR 

3' -0" 
MIN, 

RUBBER HOSE 
GUARD 

/ RUBBER HOSE 
GUARD FASTENED 

J TO PROTECTOR 

TREE PROTECTOR II 
55" 
~UN. DRIVE STAKES 

OUTSIDE ROOT BALL . , 
~ 

I -

~ L GROUND ANCHOR OR 
6" X 6" X 3' -0" 
WOODEN OEADMAN 

ELEVATION VIEW 
TYPE I BRACING• 

,t .. 
MIN. 

( DEC IOUOUS TREES -
ONL YI 

r 
3' -o" 
MIN. 

ROOT 
BALL 

•FOR BRACING REQUIREMENTS ,.] ______ _ 
SEE TABLE A. ELEVATION VIEW 

TYPE 2 BRACING• 

//A,.V;,/ 

CHANNEL BAR STAKES 
OR WOOD STAKES. 
OR I VE OUTS JOE 
ROOT BALL, 

ELEVATION VIEW 
TYPE 3 BRACING• 

<NOT FOR STREET, SLOPE PLANTING OR REST AREA TREES) t FOR ALL STREET ANO REST AREA TREES OVER I½" CAL IPERl 

BRACING DETAILS 

12" 

4" MOUND 
( TYP. l 

3" MULCH 
( TYP.l 

WEED BARRIER MAT, 
SEE NOTES 6 AND 8. 

12" 

FERTILIZER 
PACKET ~ J

I= it% BALLED ANO BURLAPPEO I ~ 
- OR BARE ROOT 

j THROUGHLY TAMPED 
--'--~/47'@='//~'--- BACK F 1 LL MIX 

ROOT 
BALL 

ROOT 
BALL 

BUILD UP MOUND 
SURROUNDING TREE 
PIT WITH SOIL 
FROM EXCAVATION. 

12" 

TREE Pi ANTING DETAILS 

SLOPE LINE 
3: I ANO STEEPER ~~L~~ECIF IED\ (d 

r~'ob~-
3" 8. 
l Q. 

wr~II 
WEED BARIH ER MAT, 
WHEN INDICATED 

3" MULCH 
( TYP. l 

MULCH MOUND 

FERTILIZER 
PACKET 

PLANT BED EDGING, 
AS REQUIRED 

ANCHORlNG STAKE 

THROUGHLY TAI.IPEO 
BACKFILL MIX 

SLOPE PLANTING DETAILS FOR 
DECIDUOUS AND EVERGREEN TREES 
!USE TYPE 2 OR TYPE 3 BRACING, AS REQUIRED> 

PLANT BED EDGING DETAILS 

PLANTING DETAILS 

BRACING 
TYPE 

I 

2 

2 

2 

2 

J 

WEED BARRIER MAT, 
WHEN INDICATED. 
SEE NOTE 6 . 

FERTILIZER 
PACKET FERTILIZER 

PACKET 

TAPER MULCH 
TO I " AT BASE 
OF SHRUB ! TYP.1 

6" SHRUB BED 
PREPARATION 

BARE ROOT BAI lED ANQ BURLAPPEP 
QR CONT A INER 

SHRUB PLANTING AND 
SHRUB BED PREPARATION DETAILS 

TABLE A 
BRACING REQUIREMENTS 

TREE SIZE MINIMUM 
DECIDUOUS EVERGREEN POST LENGTH 

OVER 31/2" CAL. OVER 8' -0" HT. -- ---

--·- - 4' ·O" TO 6' -0" HT. 6' ·6" 

11/i N TO 2½" CAL 6' -0" TO 8' -0" HT. 8' -0" 

21/2" TO 31/2" CAL. --- -- I I' -0" 

OVER 3½" CAL - - - -- 12' -6" 

5' ·O" HT. TO I½" CAL. - ---- 8' -0" 

ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS: 
2" X 2" 2" DIAMETER ROUND STAKE ANO 
3" X 3" :: 3" DIAMETER ROUND STAKE. 

STAKE BRACE 
TYPE 

- --- -
CHANNEL BAR 

WOOD 
CHANNEL BAR 

WOOD 
CHANNEL BAR 

WOOD 
CHANNEL BAR 

WOOD 

WOOD 

REQUIRED 
POST SIZES! 

-- - --
11/~ LB. POST H2- I 
2" X 2" FULL DIM. 
3 LB. POST H2-2 

2" X 2" FULL O[M. 
3 LB. POST H2-2 

3" X 3" FULL DIM. 
3 LB. POST H2-3 

3'' X 3" FULL DIM. 

2" X 2" FULL DIM, 

'· 

2. 

J, 

'· 

5. 

6, 

7. 

8, 

9. 

.!:illfil 
USE MOUNDS, CONSISTING OF MATERIAL FROM .THE EXCAVATION 
FREE OF ALL STONES ANO FOREIGN I.IATERIAL TWO f 21 INCHES OR 
LARGER IN ANY DIMENSION, FOR ALL TREE PLANTING EXCEPT FOR 
REST AREAS ANO OTHER HIGH-MAINTENANCE AREAS, AS DIRECTED. 

SET TOP OF ROOT BALL ONE ( I) TO TWO c 2l INCHES HIGHER THAN 
SURROUNDING GROUND WHERE MOUNDS ARE USED. 

ATTACH GUYS TO THE TREE ABOVE SUBSTANTIAL BRANCHES AT A 
POINT NOT LESS THAN ONE-HALF ( l/2l THE HEIGHT OF THE 
TREE ANO TO A POINT ON THE GROUND A DISTANCE OF 
APPROXIMATELY ONE-HALF! l/2l THE HEIGHT OF THE TREE FOR 
TYPE I BRACING. 

PROVIDE TREE PROTECTOR DIAMETERS AS FOLLOWS: 

6" DIAMETER OR 6" SQUARE FOR TREES 4" CALIPER ANO UNDER. 
12" DIAMETER OR 12" SQUARE FOR TREES OVER 4" CALIPER. 

L ]NE TOP OF PROTECTOR WITH A RUBBER HOSE GUARD FOR METAL 
PROTECTORS. USE PLASTIC PROTECTOR DEVICES OR HARDWARE 
CLOTH PROTECTORS IN UNMOWEO AREAS. 

PROVIDE BACKFILL MIX COMPOSED OF TOPSOIL ONLY, IN WET 
SOIL CONDITIONS, AS DETERMINED BY THE ENGINEER. 

ANCHOR WEED BARRIER MAT FOR TREE PITS WITH A MINIMUM OF 
THREE <3l U-SHAPEO STAPLES EQUALLY SPACED AROUND THE TREE. 
ANCHOR WEED BARRIER MAT FOR SHRUB BED AREAS WITH LI-SHAPED 
STAPLES SPACED EVERY THREE! 3) FEET AT THE EDGES OF THE 
MAT ANO ALONG ALL OVERLAPS OF THE MAT MATERIAL, OR AS 
DIRECTED. 

SPACE ROOT CONTACT FERTILIZER PACKETS EQUALLY AROUND 
THE BALL OR ROOTS AND SET SIX I 6J TO EIGHT c 81 INCHES 
DEEP. PLACE FERTILIZER TABLETS AT THE ROOT ZONE 
APPROXIMATELY THREE ( 31 TO FOUR! 41 INCHES DEEP. 

00 NOT PLACE WEED BARRIER MAT IN THE P!T FOR TREES TO 
BE PLANTED IN UNMOWED AREAS. USE CRUSHED NO. 67 GRADATION 
AGGREGATE FOR MULCH. 

PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTION 808. 

TABLE B 
4 OZ •• 16-8-16 ROOT CONTACT 
FERTILIZER PACKET SCHEDULE -

TREE SIZE 
DECIDUOUS EVERGREEN 

UNDER I" CAL !PER 18" TO 36" HElGHT 
I" TO 2" CALIPER 3' -0" TO 6' ·O" HEIGHT 

2" TO 21/: " CALIPER 6'·0" TO 8'-0" HEIGHT 
2'/~ N TO 31/~" CALIPER --- . -

31/~" TO 4" CAL (PER . ----
4" TO 5" CALIPER - ----

FLOWER ING 
TREES 

5' -0" TO 10' -0" HEIGHT 

SHRUBS 

12" TO 24" SPREAD OR HEIGHT 
24" TO 36" SPREAD OR HEIGHT 

3' ·O" TO 5' -0" HEIGHT 

TABLE C 
10 GRAM, 20-10-5 

FERTILIZER TABLET SCHEDULE 

NUMBER 
OF PACKETS 

I 
2 
J 

' 5 
6 

NUMBER 
OF PACKETS 

J 

NUMBER 
OF PACKETS 

I 
2 
J 

ALL EVERGREENS/DECIDUOUS SEEDLINGS 1 TABLET 
ALL GROUNOCOVEB ~~TERIAL I TABLET 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

LANDSCAPE AND PLANTING 
DETAILS 
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