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OS-299 (8-72) DATE: April 15, 2004 

' 

SUBJECT: 
STANDARDS FOR ROADWAY CONSTRUCTION, RC 0M-l00M 

APRIL 2004 EDITION 

INFORMATION AND SPECIAL INSTRUCTIONS: 

The enclosed April 2004 Edition of the Standards for Roadway Construction 
represents a complete Metric and English combined publication. This 
Edition supersedes the April 2000 Edition and all subsequent changes. 

The new standard drawings should be adopted as soon as possible on all new 
and existing designs without affecting any Letting schedules and in 
-onjunction with the current Publication 408 Specifications and Bridge 
.tandards. PS&E submissions to Central Office after July 15, 2004, should 

use these new standards. 

Any comments or questions on the new Edition relative to revisions, Metric 
or English numbers, should be directed to the Highway Quality Assurance 
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. 

STANDARD 

RC-llM 

RC-20M 

RC-28M 

SHEET 

(1 of 2) 

(1 of 3) 

( 1 of 1) 

DESCRIPTION OF CHANGES 

"Elevation" was changed to "Section" in the 
Typical Structure Elevation. 

The depth dimension on Detail D was revised 
From 32 (1 1/4") to 35 (1 3/8") to the bottom 
of the reservoir. 

Details were added to this standard for a 
"Longitudinal Notched Wedge Joint" including 
Table B. 

RC-30M 

RC-39M 

RC-SOM 

RC-52M 

RC-57M 

RC-58M 

RC-59M 

( 4 of 5) 

( 5 of 5) 

( 4 of 6) 

(6 of 6) 

(All sheets) 

( 1 of 6) 

(All sheets) 

(All sheets) 

(All sheets) 

Revised details to indicate that concrete 
pipes installed with 14.9M(49') of cover or 
more to have a minimum bedding of 3 0 0 ( 12 •) 
and 400(16") when rock is present. Also 
added Note 8. 

Revised Note 1. 

A "Precast Manhole With Flat Top" title was 
added to this sheet . 

Item E: The design formula MPa was changed 
to KN/MA3. It was an incorrect metric 
conversion. 

RC-SOM was revised extensively to provide new 
bridge barrier transitions as per Strike-off­
Letter 431-05-03 issued April 10, 2003, 
Change No. 1 to the January 2003 Edition of 
the BD-600M Series (Pub. #218M), Change No. 2 
to the BC-700M Series (Pub. #219M), and the 
addition of the PA Bridge Barrier. The 
changes to the BD-600M series and the BC-700M 
series standards are being released 
simultaneously with strike-off-letter 431-04-06. 
RC-SOM now contains 18 sheets. 

RC-SOM now features three new bridge barrier 
transitions for four new Bridge Barriers and 
the widening of the F-shape barriers to a 
12" top width. 

The backing plate was removed in the "W-Beam 
Rail Element" detail. 

The dimensions in the barrier typical sections 
were revised slightly to be consistent between 
Metric and English values and the Bridge 
Standards. These minor revisions have no effect 
on the shape of the barrier. 

Revised bridge to highway transitions to meet 
minimum 20:1 taper recommended in the Roadside 
Design Guide. Transition section length is now 
4500 (15' - 0") minimum and may also be 
constructed using two 2250 (7' - 6") sections 
or two 3600 (12' - 0") sections. 

Same as RC-57M 

Same as RC-57M 

( 2) 
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RC-67M (All sheets) 

RC-70M (6 of 6) 

CANCEL THE FOLLOWING: 

April 2000 Edition of 
·pub . 72M plus Changes 1-4. 

New d e t ails and typical sections were add ed 
to RC- 6 7M to provide detectable warning 
t r un c a t e d domes . These domes are u s e d t o 
alert peop le with vision i mpairmen t s of their 
approach to st r eets and hazardous drop - offs. 
The ADA Accessibi lity Guidelines r equire 
these warnings on the surface of curb ramps . 
The r e qu irements were temporarily suspended 
in 1994 . However, the suspension expired on 
Jul y 26 , 2001. Consequent l y, the requirements 
a r e aga i n part of ADA Accessibility 
Guidelines . Also , the number of sheets was 
increased from two (2) to three (3) for RC-67~ 

Revised Note 5 . 

REQUEST ADDITIONAL COPIES FROM : 

Bureau of Office Services 
Publications Sa l es Office 
P . O. Box 2028 
Middletown , PA 17120 

APPROVED FOR ISSUANCE BY: 

( 3) 

Al len D. Biehler, P.E. 
Secretary of Transportation 

by: 

h ,c/; 
Gary(}. Hoff 
Deputy Secretary 
for Highway Administration 



KNDlEX Of §TANDARD§ fOR ROADWAY CON§TRUCTKON 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE DESCRIPTION 

EARTHWORK 
RC-lOM APR 
RC-11M_l2 Sheers) __ APR 
RC-12M_ I 2 Shee rsl APR 
RC-13M APR 

PAVEMENTS 
RC-20M_l3 Shee rsl __ APR 
RC-21M APR 
RC-23M_l3 Sheers) __ APR 
RC-24M APR 
RC-25M _I 6 Sheers) __ APR 
RC·26M_l5 Sheets) __ APR 
RC-27M APR 
RC-28M APR 

! 5 9 

1 5 9 

i 5 9 

I 5 , 

15, 
15, 
15, 
'! 5 'l 

1 5 , 
I 5 , 
I 5 , 
I 5 , 

2004 _CLASSIFICATION OF EARTHWORK 
2004 _CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
2004 _BACKFILL AT STRUCTURES 
2004 _PAY LIMIT OF SUBBASE 

2004 __ CONCRETE PAVEM~NT JOINTS 
2004 _REINFORCED CONCRETE PAVEMENT 
2004 _BRIDGE APPROACH SLAB 
2004 __ PAVEMENT RELIEF JOINT 
2004 __ SHOULDERS 
2004 _CONCRETE PAVEMENT REHABILITATION 
2004 _PLAIN CONCRETE PAVEMENT 
2004 _OVERLAY TRANSITIONS AND PAVING NOTCHES 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE DESCRIPTION 

GUIDE RAIL AND MEDIAN BARRIER 
RC-50M_I 16 Sheers)_ APR I 5, 2004 _GUI DE RAIL TRANSITION AT END OF STRUCTURE 
RC-52M_I 6 Shee rsl_ APR 15, 2004 _TYPE 2 STRONG POST GUIDE RAIL 
RC-53M_I 2 Sheers!_ APR 15, 2004 _TYPE 2 WEAK POST GUIDE RAIL 
RC-54M_I 7 Sheets)_ APR 15, 2004 _BARRIER PLACEMENT AT OBSTRUCTIONS 
RC-55M APR I 5 , 2004 _TYPE 2 WEAK POST MEDIAN BARRIER 
RC-57M_I 8 Shee tsl_ APR 15, 2004 _CONCRETE MEDIAN BARRIER 
RC-58M_I 5 Shee tsl_ APR 15, 2004 _SINGLE FACE CONCRETE BARRIER 
RC-59M _ I 2 Shee rsl_ APR 15, 200, _CONCRETE GLARE SCREEN 

FENCES AND CURBS 
RC-60M_I 3 Shee tsl_ APR 15, 2004 _RIGHT-OF-WAY FENCE 
RC-61M APR 15 9 2004 _RIGHT-OF-WAY GATES AND REMOVABLE FENCE SECTIONS 
RC-63M_I 2 Shee rsl_ APR 15, 2004 _PERMANENT BARRICADES 
RC-64M APR 15, 2004 _CURBS AND GUTTERS 
RC-65M APR I 5 , 2004 _CONCRETE MOUNTABLE CURBS 
RC-67M_I 3 Sheers)_ APR 15, 2004 _CURB RAMPS 

DRAINAGE POLLUTION CONTROL 
RC-30M_I 5 Sheers) __ APR 15, 2004 _SUBSURFACE DRAINS RC-70M_I 6 Sheetsl_APR 15, 2004 _EROSION AND SEDIMENT POLLUTION CONTROL 
RC-31M_l2 Sheersl __ APR 15, 2004 _ENDWALLS 
RC-32M ______ APR 15, 2004 _SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 

CONCRETE COLLAR FOR PIPE EXTENSION 
RC-33M _ I 2 Sheers!_ APR ': 5' 2004 _END SECTIONS FOR PI PE CUL VER TS 
RC-34M_I 10 Shee tsl _ APR 1 5 'J 2004 _INLETS 
RC-35M APR 1 5 'J 2004 _DRAINAGE DIKE 
RC-36M APR ·, 5 ' 2004 _SPRING BOXES 
RC-39M_l6 Sheers! __ APR 1 5 , 2004 _STANDARD MANHOLES 
RC-40M ..... _____ APR i 5, 2004 ____ SLOPE PROTECTION 
RC-43M APR 15, 2004 _GABI ONS 

HIGHWAY LIGHTING 
RC-SOM_I 2 Shee Tsl_ APR 
RC-SIM APR 
RC-82M_I 2 Shee Tsl_ APR 
RC-83M_I 2 Shee rsl_ APR 
RC-S4M_ . ______ APR 

I 5, 
I 5, 
15, 
15 9 

I 5 , 

2004 _HIGHWAY LIGHTING-FOUNDATIONS 
2004 _HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 
2004 _HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 
2004 _HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
2004 ___ HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91M_I 2 Sheets)_ APR 15, 2004 _BRACING AND PLANTING DETAILS 

Apr i I , 200'1 Edition 



1: 2 

ROCK CUTS 

L=LENGTH OF SLOPE 
•T=3.0 rn 110'-0"), \'/HERE L JS 3.0 rn 110'-0"l OR GREATER. 
•T=L, \'/HEN l IS LESS THAN 3. 0 rn ( \O' -0") 
E=C/2 

APPLY ABOVE VALUES FOR ROUNDING THE TOP 
OF SLOPES OF DRAINAGE SWALES, CHANNELS, 
DITCHES AND PARALLEL DITCHES. 

•EXCEPT IN HARD ROCK WITHOUT OVERBURDEN, 
AND EXCEPT AS INDICATED ON CONTOUR GRADING 
ANO DRAINAGE PLANS, OR CROSS SECTIONS. 

GROUND LINE 

S\..a'?t 

"'" t;!l.a'?- NORMAL CUTS 

ROUNDING OF CUT SLOPES 

THE CONTRACTOR SHALL OBTAIN 
WRITTEN AUTHORIZATION FROM THE 
ENGINEER AND MAKE HIS OWN 
ARRANGEMENTS FOR OBTAINING ALL 
BORROW ANO WASTE AREAS AND PAY 
ALL COSTS INVOLVED. 

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

OR SLOPE EASEMENT 

EXCAVATION ADJACENT TO ROADWAY 
IN LIEU OF COMMON BORROW EXCAVATION 

SWALE 

GRourm L !NE 

EMBANKMENT 
MEDIAN SWALE 

ROADWAY SECTION SHOWING CLASS EXCAVATION 

1.0 m (3'-0") 
MIN 

, ,='---FOR ROUNDING DETAILS, 
SEE RO~JNO I NG OF CUI 
SLOPES. 

c__l:2 (2:l)SLOPE, OR AS DIRECTED 

t ~~A~~~EeE~~~- PAID FOR 

f ...._ ~~ROADWAY EXCAVAT!O~ 

f DIVERSION DITCH 

OR 

I 6 ") 

;~l~'\ 

SLOPE AS [ND!CATEO ON THE CROSS-SECTIONS. 

n FOR BOTTOM WIDTHS 2 2.5 m (8'-0"l, EXCAVATION IS CLASS 1. 
PAYMENT FOR THIS AREA OF EXCAVATION IS INCIDENTAL 
TO EXCAVATION OF DITCH OR CHANNEL. 

FOR ROuNDJNG DETAILS, lsonoM wiornl•• 
SEE ROUNDING OF CUT SLOPES. , 

< 2. 5 m 
( < 8' - 0 ") 

DITCHES AND CHANNELS 

GROUND LINE OR 
SUBGRAOE ELEVATION 

I. 

2. 

NOTES 
ALLOW NO PAYMENT FOR EXCAVAT!ON IN EXCESS OF SPEC!Fl~D 
LIMITS ANO FOR ADOJT!ONAL BACKF!LL MATERIAL REQUlRED. 
ALL DIMENSIONS ARE GI VEN IN M 1 LL JME7ERS UNLESS OTHER\\' I SE NOTED. 
U.S. CUSTOMARY UNITS IN() PARENTHESIS. 11-11 ~---~ __ _,.__ 3. EXCAVATION FOR PIPE AND PIPE-ARCH W!TH 1800 ( 6' -0") AND 
GREATER INSIDE DIAMETER OR SPAN IS CLASS 1 EXCAVATION. 

PIPE OR 
STRUCTURE 

r-DEPTH, AS REQUIRED 

_l 

EXCAVATION FOR REMOVAL OF EXISTING PIPE 
STRUCTURE WHERE NO REPLACEMENT IS REQUIRED 

NORMAL SURFACE OF CUT 
OR EMBANKMENT SLOPE 

SPILi WAYS 

SLOPE AS INDICATED 0~ THE CROSS-SECTIONS. 
FOR PAY LIMITS, SEE 
DITCHES AND CHANNELS 
DETAIL. 7 

ROUNDED -o ELIMINATE LOW 
AREA AT TOE OF SLOPE 7 

1. 0 m 

l~OAOWAY 
)_,EMBANKMENT 

( 3' - o · i I 
MIN1 I 

1: 2 

ROADWAY 
EXCAVATION L ( 2: \) 

-0.5rn(i8'') MIN 

ROUNDING DETAILS, 
SEE ROUNDING OF CUT 
SLOPES. 

PARALLEL DITCH 

LEGEND 
CLASS 1 EXCAVATION 

CLASS 2 EXCAVATION 

COMMON BORROW EXCAVAT!ON 
CLASS 1 OR COMMON BORROW EXCAVATION 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TiH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF OESIGX 

CLASSIFICATION OF EARTHWORK 

RECOMMENDED APR. 15, 2004 

.da..d·~'I 
0 I RECTOR, BUREAU OF OES IGN 

RECOMMENDED APR. 15' 2004 
'?'/'~ f-------1 

rn1EF ENGINEER RC - 1 0 M 
SHT _l_ OF __l_ 



GROUND LINE 

1L 

• , 

11zj I 300 j 
~") 

MAX 

RIGHT ANGLE SPAN 
2500 OR MORE* 

3

~1 /-r,,, _ 
,-,-, -O"l STREAM 

MAX BED 

I 300 J 
~ ") 

MAX 

_J1 
I , 1z• 
l...l90 

( 1' -0 ") 
MAX 

r- GROUND LINE 

C ' 

I I 

I - CHANNEL AREA 

RIGHT ANGLE SPAN 
2500 OR MORE,,oc*<r;,cy'/ 

' /Y- ' 
f7''-r;t---t~TRE AM BED 

1L '___Jl IL · 11 1L 

•,1z I L ~o [1z ... ,,;j b- J ['/z ... ,,;~ 300 ! l'-0") ---c, -
( l' -O"l MAX 300 300 

MAX (1'-0"l (1'-0") 

STRUCTURES OVER STREAMS MAX MAX 

INCLUDING METAL PLATE ARCH WITH FOOTING 
* WHEN RIGHT ANGLE SPAN IS LESS THAN 2500, ALL EXCAVATION IS CLASS 3. 

1L_ 

GRADE OF HIGHWAY PROPOSED RAILROAD 
OR H !GHWAY3 

~- - - - G~OUND Ll:N~',' J 

NO PROPOSED GRADING 
ON UNOERPASSING 
RAILROAD OR 
LOWER ROADWAY 

:::___J 1 1 L". 

' 

1///// 
ROADWAY/ 
GRADING 

1/ 
GRADE OF 

"_Jl 1 L 

PROPOSED RAILROAD 
HIGHWAY' OR HIGHWAY~"'"----~ 
, _____ ::s 

I GROUND LINE 
1 !GROUND L !NE 
: I NO PROPOSED GRADING 

ON UNDERPASSING 
RAILROAD OR 
LOWER ROADWAY 

:::___J 1 IL:" 

•11zj ~ ~ c ?o_o0 "l 
Liz ... ... ,~ ~ 0 ") J ~1z• ,,1z I 

0 .l_ClO_,_j L~ ( 1' - 0 ") 
Liz ... •1~ ~J "I 

300 MAX MAX 
( 1' -0 ") SUBGRADE ELEVATION 

MAX OF PROPOSED LOWER 
ROADWAY OR RAILROAD 
ROADBED. GRADE 

r---7-------------------

300 I " , I 

( 1~]i"i: ~~--~a-ERM-WHEN SP-EC1F1ED- ~I- - -

IL_ 

~'fe -----..,. I I 

I ', ~PROPOSED 1 1 

GROUND ~[NE 'J ..__FIN[SHEO SLOPE I I 

I ' '" ,, ,, 

':'_J 1 

,, ,, 
" I 

" ,, I I 

( t' -0 ") ( 1' - 0 ") MAX MAX 
MAX MAX SUBGRADE ELEVATION 

OF PROPOSED LOWER 
ROADWAY OR RAILROAD 

SEPARATION STRUCTURES ROADBED. 

GRADE OF PROPOSED 
HIGHWAY OR RAILROAD 

!-------- --------------

I I 
I I 

~ ' I 

11_ 

I &l~lz ~ PROPOSED 300 
SHED ( 1'-0"l 

• 11z 11 

_j ll29 J I w,• 
30 L 

( 1' - 0 ") 

" I 
l''t-c -==- - ::.--=-

I 

,t--j,cr7(7PROPOSED SUBGRAOE 0 
LOWER ROADWAY, RAILROAD 
OR FINISHED ELEVATION 
OF STREAM CHANNEL 

E MAX 
UNDERPASS ING 

( 1' - 0 ") 
MAX MAX 

FILL SECTION 1 l__" "'_j I 

•11zI1 II11z• 

RAILROAD 
1L_.:::" '."'..jl 

... I lz I! 11 'lz ... 
j!300 -li-.3.QD 

OR ROAD 

CUT SECTION 

I I 

I 

1300 J l,;7,
1

• 
~-0") ~ 

MAX T 300 
( 1' -0 ") 

GROUND LINE 

/ 
SLOPE 

. ':'_Jl i 
300 300 I I 1/2 A 

~"1 1lli ~ PROPOSED 
MAX MAX GRADE 

I 300 
~") 

MAX 

PROPOSED 
GRADE 

':'_J 1 

J 1lz ... 
2_QQ__ 
( 1' -0 ") 

MAX 

WING WALLS & RETAINING WALLS 

MAX GROUND LINE GROUND LINE 

1///// 
ROADWAY/ 
GRADING 

1/ 

>'_J 1 

I 
11h .i.. 

300 
~'') 

MAX 

JL
~l ... 

300 
'(1~' 

MAX 

2500 / ,- ~ 
18'-0"IOR ~ 

MORE * / 
1//////// I 

STREAM BED 1 

1, ~~o'"' 600 . I 
~"l ( ~~ 

MAX MAX 
RC BOX 

CULVERTS 

1 l __ 
• 1 1z I 

--1 
I , _600 
\-1--£' -0 ") 

MAX 

6D0 ___ ... I 
( 2' --S-2l 

MAX 

RC TIED 
ARCH CULVERTS 

IL_ 
I, 5 

1050 [ 
! 3' -6 ") 

DETAIL A 

* WHEN LESS THAN 2500 ( 8' -O"l , ALL EXCAVATION IS CLASS 3. 

NOTES 
1. FOLLOW OSHA SAFETY REQUIREMENTS IN All 

UNSHOREO EXCAVATION AREAS, USE DETAIL 'A' 
FOR COHESIVE SOILS ONLY AS DEFINED IN OSHA 
29 CFR SECTION 1926.652 ANO DETERMINED BY 
APPROPRIATE SOILS REPORT: 

1500 l 5' -0") MAXIMUM FOR VERTICAL CUT, 
OTHERWISE 1050 ( 3' -6") MAXIMUM FROM 
BOTTOM OF EXCAVATION TO START 
OF J:1.5 (1½:l) LAYBACK SLOPE. IF THE TOTAL 
EXCAVATION DEPTH EXCEEDS 4 m ( 12' -O"l, 
DO NOT USE DETAIL 'A'. 

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

3. DEF I NE SPEC I AL SITUATIONS ( SUCH AS ROCK 
EXCAVATION, SHORED CONSTRUCTION, ETC.l, 
INVOLVING EXCAVATION NOT ENTIRELY COVERED 
BY THIS STANDARD, ON THE DESIGN DRAWING BY 
SKETCHES AND/OR DESCRIBE IN THE SPECIAL 
PROVIS I ON$. 

4. ALL DIMENSIONS ARE GIVEN IN MILLIMETERS 
UNLESS OTHERWISE NOTED. U.S. CUSTOMARY 
UNITS !N ( J PARENTHESIS. 

LEGEND 

CLASS I EXCAVATION 
ROADWAY ITEM 

( TO BE INCLUDED IN ROADWAY QUANTITIES) 

CLASS 3 EXCAVAT !Ofl ~ 
STRUCTURE ITEM 

(TOBE INCLUDED IN STRUCTURE QUANTITIESl 

,A CONT I NUE 11/2: l SLOPE FOR THE APPROPRIATE 
CLASS OF EXCAVATION TO FINISHED GRADE OR 
GROUND LINE, WHICHEVER COMES FIRST. 

NOTE: EITHER ALL METRIC OR ALL ENGL I SH VALUES 
MUST BE USED ON PLANS, METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

0 
I 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt.:REAU OF DESIGN 

3Dq__~ L 3.Q_g_j :_ 
( 1' -0 ") ' ! 1' - 0 ,.') 

( t' - 0 ") ( l' - 0 ") 
MAX MAX 

MAX MAX 

I l__"' 
.A.1½ 

600(2~ 
I 

_jl 
1 ½ ... 

TYPICAL STRUCTURE SECTION µ221 2' -0") 

EXTRA DEPTH EXCAVATION FOR 
RC BOX AND ARCH CULVERTS Oi~ 

FINE GRAIN SOIL 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

RECOMMENDED APR. 15, 2004 

./J-,,4~ 
0 I RECTOR , BUREAU OF DES I GN 

RECOMMENDED APR. \5 • 2004 SHT J_ OF~ 

¢?'4/.,,:td, 
CHIEF ENGINEER RC- 11 M 



• 

300 ( 1'-0") MAX 
( TYP) 

GROUND LINE 

~'' 
I 

I 
300 

( 1' -0 ") 
~- J I 

1 '/, .. 

300 
~") 

MAX 

SECT I ON A-A 

PR0°0SED / 
STR::AM BED 
OR =Low LJNE-_/ 

LIMIT OF ACTUAL EXCAVATION 

PLAN VIEW 

EXCAVATION, 
SEE NOTE 1. 

GROUND L[NE 

1L_ ~h"7"is~0~A~Nh½~ 
.. 1'/2 fl 

_JI 
1½ ... 

PROPOSED 
FINISHED 
GRADE 

FL OW L I NE OR~~?sf:t~fuj's_,;_-:--;C --}---r:::::c

1 

-

STREAM BED' A i_l L 
SEE NOTE 3. / ~L.-;,---~-6-o-o--+_J~ • B- o. 15 X R l SE 

600 ( 2'-0"l OR 25 ( 1 "l MIN, 
( 2' -D"l SEE NOTE 2. 

SECTION C-C 
( METAL PLATE PIPE-ARCH) 

EMBANKMENT 
;- 7.,.. .,.. 

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

' I 

1 SEE NOTE 1. 

300 j --~ ( I ' - 0 ") 
MAX 

I 1½_., ,_ 

/ 

f---f--PLATE PJPE 
OR PLATt. 
PIPE-ARCH 

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

EXCAVAT]ON, 
SEE NOTE 1.7 

\ 

I , -

Ld 600 
l 2' - 0 ") 

ID 

A 

NOTES 
1. PROVIDE EXCAVATION, INCLUDING THE PORTIONS OF ENDWALLS 

ABOVE THE FLOW LINE AND TO A MAXIMUM OF 1200 ( 4' -o··J A30VE THE 
TOP OF THE PIPE OR PIPE-ARCH, AS CLASS 4 EXCAVATJON FOR 
PIPE OR P[PE-ARCH LESS THAN 1200 (4'-0") INSIDE DIAMEER OR 
SPAN, RESPECTIVELY, AND CLASS I EXCAVATION FOR PIPE 
OR PIPE-ARCH 1200 ( 4' -0") OR GREATER INSIDE DIAMETER 0~ 
SPAN, RESPECTJVELY. 

2. FOR PLATE PIPE OR PLATE PIPE-ARCH WITH 1200 ( 4' -O"l OR GREATER 
INSIDE DIAMETER OR SPAN, RESPECTIVELY, PROVIDE EXCAVATION 
BETWEEN THE FLOW L !NE ANO THE LOWER L !MIT OF CLASS 1 
EXCAVATION CONFORMING TO THE AREA SHOWN WITH THE 
CLASS 3 EXCAVA:!QN SYMBOL . 

3. WHEN DEEMED NECESSARY TO EXCAVATE BELOW THE BOTTOM 
OF THE FLOW LINE, PAY ALL EXCAVATION WITH!N ThE LIMITS 
OF THE BOTTOM OF THE EXCAVATED TRENCH AND THE TOP 
OF THE EXISTING GROUND AS CLASS 1 EXCAVAT:ON FOR 
PLATE P!PE OR PLATE P!PE-ARCH WITH 1200 (4'-0"l OR GREATER 
INSIDE DIAMETER OR SPAN, RESPECTIVELY, ANO AS CLASS 4 
EXCAVATION FOR PLATE PIPE OR PLATE PIPE-ARCH LESS 
THAN 1200 (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 SPECIFJEO. 

4. MEASURE AND PAY EXCAVATION AS SHOWN !N SECTION A-A, 
SECTION B-B AND SECTION C-C. 

5. ALL DIMENSIONS ARE GIVEN IN MILLIMETERS EXCEPT AS NOTED. 
U.S. CUSTOMARY UNITS IN() PARENTHESIS. 

GROUND L l NE7 
_k,..-,.777777,--------

600 
! 2' -o ") 

"__J 1 

1½ ... 

i----r_B:::0.15 X RJSE OR 25 11"1 MIN, 
' SEE NOTE 2. 

FLOW LINE OR 
STREAM BED, 
SEE NOTE 3. 

LEGEND 

CLASS I OR 4 EXCAVATION ~ 
ROADWAY ITEM 

l TO BE INCLUDED IN ROADWAY QUANTITIES) 

CLASS 3 EXCAVATION 

STRUCTURE ITEM 
(TO BE INCLUDED IN S>RUCTURE QUANTITJESl 

SECTION C-C 
(METAL PLATE PIPE) 

.& CONT l NUE l 1/z: 1 SLOPE FOR CLASS 3 
EXCAVATION TO FINISH GRADE OR 
GROUND LINE, WHICHEVER CO~ES FJRST. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIG:,/ 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT ~ OF _L 
/1,.,,,;1.a.£4, % ~4(,.:(1.,(, 

DIRECTOR, BUREAU OF DESIGN CHIEF ENGlNE~R RC-11 M 



ABUTMENT 

150 ( 6 ") 

FINISHED~ 

+$'-j ;1/ ,/ 
"1.5/ / 

/ / / 
/ ~ / 
~// 

//// 
//// 

///// 

FLARED WING 

EDGE OF 
1 

PAVEMENT-~ 
TOP OF PAVEMENT\ I 

SUB GRADE I 

TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 

U W !NG 

FINISHED SHOULDER 
OR WATER TABLE 

4. 01/. 0 :.--lz 
(TYP) ~~ ; 

COARSE AGGREGATE 
(2A,TYPEC) 

'~ 

( 2' - 0 "} 

FOUNDATION PREPARATION FOR RC BOX 
AND ARCH CULVERTS ON FINE GRAIN SOIL ONLY 

NOTE: EXCAVATE THE LAST 600 ( 2 ftl WITH BUCKET WITHOUT TEETH 
TO KEEP THE FOUNDATION FIRM. 
FOR CULVERTS WITH SPANS LESS THAN 2500 ( 8' -0"), BOTTOM 
MAY BE SLOPED IN ONE DIRECTION. 

FINISHED GRADE SUBGRADE PAVEMENT---------1 OR WATER TABLE 
EDGE OF f;FINISHEO SHOULDER 

BRIDGE 
SEAT /// 

1///// 
300(1'-0") 

150 C 6"} 

~/~ 
/// 

I SUBGRAOE 

ORIGINAL 

"//// 
~///L. 

ORIGINAL 
GROUND LINE 

GROUND L !NE 1L, 

I. S 

_J L 300 ( 1· -0"1 

ABUTMENT 

I 

ORIGINAL 
GROUND LINE :::_J I 

1.5 

_J L- 300 I I' -0") 

FLARED WING 

TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 

PLAN-ABUTMENT WITH FLARED WINGS 

PAY LIMITS OF 
STRUCTURE BACKFILL 

-- FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOTING 

PLAN-ABUTMENT WITH U WINGS 

'"' ,,,_j L 
( 2' -0 "l 

SUB GRADE 

RC BOX CUL VERT 

RC TIED ARCH CULVERT 

ORIGINAL 
GROUND LINE 

-o ") 

0 
SUBGRADE 

_.J k.,oo 
( 2' - 0 ") 

RC ARCH CULVERT 

-Jk.,oo 12·-0·1 

METAL PLATE ARCH CULVERT 

BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES 

1. 5 "' 

300 ( 1' -O")_j L 
U WING 

LEGEND 

~ STRUCTURE BACKFILL 

D EMBANKMENT MATERIAL 

NOTE: 
SEE SHEET 2 FOR GENERAL NOTES. 

NOTE• EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

BACKFILL AT STRUCTURES 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT. _L OF __2_ 

,,2,...,,#.o.£/a, "/ "?J-.ef.,dd, f-------< 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC- 12M 



' 
PROVIDE 2 SHEETS 0. 1 ( 4 MIL. l 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB ---

- 450 l I' -6 ") 

I 
1 L____'::: 

25(1"lTHICK 
STYROFOAM SHEET 

i CONSTRUCTION JOINT 

WlNGWAll 

1½ MEMBRANE I I APPRovrn I rl 
WATERPROOFING 71e--~-"'===F~~9 

GRANULAR F !LL ( TYP.) · 

SEE NOTES 11 & 12 THIS 

60~ 1-l =o, 

I 
'---+- CONSTRUCTION JO!NT 

PARAPET SEALANT APPROACH SLAB 

PROV JOE BONDBREAKER BETWEEN 
APPROACH SLAB AND W!NGWALLS 

~'a_ ]----450 ( l'-G") 

PROVIDE TWO SHEETS 0.1 ( 4 MIL.) 
POLYETHYLENE UNOERNEA TH APPROACH SLAB 

I 

APPROVED T MEMBRANE 

_L

r-· WATERPROOFING 
, 0 
00 

0 l½ 

GRANULAR FILL I TYP.) 

~ 600~ 

----------. SEE NOTE l \ TH IS SHEET 

! 2' -0") 

LIMITS OF BACKFILL 
INTEGRAL ABUTMENT 

LIMITS OF BACKFILL 
WINGWALLS OF INTEGRAL ABUTMENTS 

GENERAL NOTES 

I. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF PUB 408. PLACE BACKFILL AND 
EMBANKMENT IN ACCORDANCE WITH THiS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON THE STRUCTURE 
DRAWINGS. 

2. USE ONLY R 3 ROCK LINING, MEETING rHE REQUIREMENTS OF PUBLICATION 408, SECTION 850.Z(a); 
AASHTO NO. 1, 3, 5 OR 57 COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALITY 
REQUIREMENTS IN PUBLICATION 408M, SECTION 703. 2, TABLE B; OR TYPE OGS COARSE AGGREGATE, 
MEETING AT LEAST THE TYPE C QUAL!TY REQUIREMENTS [N PUBL!CAT!O.\/ 408, SECTION 703.2, TABLE B, 
MEASURE ANO PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
DO NOT USE R-3 FOR STRUCTURE BACKFILL FOR ANY TYPE RC OR METAL PLATE CULVERT. PLACE A CLASS 2, 
TYPE B GEOTEXT!LE BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKFILL AND EXCAVATION/EMBANKMENT 
MATERIAL. PLACE A CLASS 2, TYPE B GEOTEXT!LE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXTJLE IS CONSIDERED 
INCIDENTAL TO THE SELECTED BORROW EXCAVATION STRUCTURE BACKFILL ANO WILL NOT BE PAID FOR SEPARATELY. 

3, TREAT BACKFILL LIMITS AT RETAINING WALLS AND WINGWALLS FOR CU!..VERTS THE SAME AS FLARED ABUTMENT 
W!NGWALLS, 

4. TREAT BACKFILL CONSTRUCTION AT RC BOX CULVERTS WlTH THE TOP SLAB AT ROADWAY GRADE THE SAME AS 
ABUTMENTS. 

5. TREAT BACKFILL CONSTRUCT I ON AT CUL VER TS, WHERE THE TOP OF THE CUL VERT IS NEAR SUBGRADE , AS SHOWN 
ON THE STRUCTURE DRAWINGS OR AS OIREC:ED BY THE ENGINEER. 

6. PLACE STRUCTURE BACKFILL AND ADJOINING EMBANKMENT SIMULTANEOUSLY UNLESS OTHERWISE PERMITTED BY 
THE ENG !NEER. 

7. REPLACE MATERIAL REMOVED BEYOND THE SPECIFIED LIMITS OF CLASS l, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL, CONSIDER MATERIAL REMOVED OR STRUCTURE BACKFILL PLAC~D BEYOND THE SPECIFIED LIMITS 
OF CLASS 1, 2 OR 3 EXCAVATION AS INCIDENTAL TO THE CLASS OF EXCAVATION SPECiFIED. 

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

9. !ND [CA TE STRUCTURE BACKF l LL QUANTITIES ON THE STRUCTURE DRAW I ,'!GS. 

10. ALL DIMENSIONS ARE GIVEN lN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN[TS !N (l PARENTHESIS. 

l!'ill. PLACE BACKFILL WITHIN 600 rrrnl24"1 FROM THE REAR FACE OF THE ABUTMENT AND THE WINGWALL IN LIFTS OF 
100 rrrn l4") COMPACT EACH LAYER WITH TWO PASSES OF A WALK-BEHfND VIBRATORY PLATE SO!L COMPACTOR. 

* 12. BACK~ILL SIMULTANEOJSLY BEHHID BOTH ABUTMENTS. KEEP THE DIFFERENCE BETWEEN THE Flll HEIGHT AT 
BOTH ENDS OF THE BRIDGE BELOW 300 rrrn ( 12"1 AT All TIMES DURING BACKFILLING, 

LEGENO 

* lDENT!FlES NOTES THAT APPLY ONLY TO INTEGRAL ABUTMENTS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS, METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YL V AN[A 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

BACKFILL AT STRUCTURES 

RECOMMENDED APR, 15, 2004 RECOMMENDED APR. 15' 2004 SHEET .1._0F j_ 

..a..,_.4.,~;1 
D !RECTOR, BUREA.U OF OES !GN 

-,p..ef,.:lu, I-----, 
CHIEF ENGINEER RC-12M 



SHOULDER PAVEMENT SHOULDER-, SUBBASE MATERIAL• 

SWALE 

SUBBASE MATERIAL* 
SHOULDER PAVEMENTl 

I - - - ~~B;A~E~I - ~~B~R;D;_-/ - - - - -

PAY LIMIT OF SUBBASE 

SU88ASE MATERIAL~ 

1

SHOULOER~' PAV~MENT1 l 

~~EJ'- - - - - SU-BGR;DEJ - - - - - ~ 
/ ~IT or SUBBASE 

•CONSIDER THE PAYMENT FOR THIS AREA OF SUBBASE 
INCIDENTAL TO THE SHOULDER. 

SHOULDER PAVEMENT· 

PAY LIMIT OF SUBBA~S=E __ _ 

PLAJN CEMENT CONCRETE 
CURB GUTTER 

ROADWAY PAVEMENT 

SUBBASE 

PAY LIMIT OF SUBBASE 1. CONSIDER PAYMENT FOR SUBGRADE INCIDENTAL 
TO THE ITEMS OF SUBBASE. 

2. ALL DIMENSIONS ARE GIVEN IN MILLIMETERS UNLESS 
OTHERWISE NOTED. U.S. CUSTOMARY UNITS IN ( l PARENTHESIS. 

PAVEMENT OR PAVED SHOULDER 

SUB BASE 

',o SUBGRAOE 

PAY LIMIT OF SUBBASE 
FOR FLEXIBLE TYPE PAVEMEN 

PAY LIMIT OF SUBBASE 
FOR RIGID TYPE PAVEMENT 

-7 

a. 5 rn ( 2' -0") EXTENSION OF SUBBASE 
WITH R!G!D PAVEMENT 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF P'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BGREAU OF DESIGN 

PAY LIMIT OF SLJBBASE 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT _!_OF_!_ 

.a,.,_4. ~ < ¢p.@:fd., 
DIRECTOR, BUREAU OF OES!CN CHIEF ENGINEER RC-13M 



LANE 
WIDTH 

I - -

3 '.~s-+~t--­
( 15 ") 

150± 25 
rt 6" ± 1 ") 
I 

I . 1~s~o ... I 
~ 

TYP 

TRANSVERSE 
JOINT 

LONGITUDINAL 
JOINT 

- - _,,.----COATED 
--' DOWEL BARS 

1,300 ± 25 
___!' 12"± 1 ") 

150 ± 25 
( 6" ± 1 ") 

TYPICAL LAYOUT 

TIE BARS OR 
TIEBOLTS 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5.-, 

. '· 

. .. .. 
..•.. • ........ . 

·"' .•. ·~. 

· .v. ·0 _'4·. 
. , ., 

JOINT SEALJNG MATERIAL, 
SEE NOTE 7. 

·.•· :.· ·. ·.•· :.; ·. ·.•· :.·. 
:, .. : .-.. ,; . . :-:, .. : .:-

·' :, : .... :, : ·o_" . :,: 

D/2 ± 25 ( 1 "l EXPANSION JOINT FILLER, 
SEE NOTE 2. 

' I JO [NT I MATERIAL 
D 13 ( 1/2 "l 

I ·~~~-?; ..... ~-OD-
• .- .'.· : '..··; 

TYPE P 
SEE RC-27M 

TYPE E 

JOINT SEALING 
MATERIAL, 
SEE NOTE 7. 

10 
(¾") r{ SEE NOTE 1 0. 

13 ( ½")-------, . I I 
..• :.:-.i 
:,: :~.-~-. 

t 
,<, 0~ 

- NEOPRENE 
COMPRESSION 
SEE NOTES 6 

.•. -~.' . 

SEAL, 
AND 10. 

JOINT SEALING 
MATER I AL , 
SEE NOTE 7. 

JOINT BACKING 
MATERIAL 
13 ( ½"l 
BACKER ROD 

: ... : . :- : ... : -:- :. / 

t SEE NOTE 9. j L·; ·,-~/.;·INITIAL 
SAW CUT 

'. :;.·. ., 

DETAIL A 

10 
( ¾") 

19 13/,"1 -i-r 
JOINT SEALING 
MATERIAL, 
SEE NOTE 7. 

35 ( 1 ¾ ") 

DETAIL B 

"1 

L 
JOINT SEALING 
MATERIAL, 
SEE NOTE 7. 

0/3 •. 
JOINT BACKING 
MATER I AL 1 3 ( 1/2 ") 
BACKER ROD 

TAPE BOND 
BREAKER :;.·. ·.•· :.·,. 

.:~ :. -~: . . . . . :- :, .. : . 
,_-;.,. •._.,.. 

'. :;.·. --~ -~ L.:·/~ ~-:/; ~·L/ SAW 

CUT 3 ( l /8 "l 

DETAIL C 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5. 

.. . . •. ..• : . :- :, .. : 
:,: :~ .... :,: : ., .. : . :-

. :;. . • ...... •· .. 
·.:. :- :, .i . . :- :, .-: 

--H-- INITIAL SAW 
CUT 3 ( 1/B"l 

DETAIL D 

SEE DETAIL A, B, C OR 0. 

. . v . 

. , . 
v. ·~ . . v. · .. · •. . v .. .... . v 

.. ·· . .-~·.···.•. ·· . 
. ·.•· .-.; · .. ·· ...... ·. : • .. • . D 

' .. : . :- :, .. : 
:,: :<·· :,: : •· .. : ./ .· . .: . . o ••• • • • ,, •• :- • • ••• :- • • .. ·'· ..: . :- ., . 

• .. • .. • .. 
. .: . :- :, .. : 

v. o: 

·' 

:._. . :v: ...• · :,: : 
: ~ ·.. . . • .. 

. > .... · •. : . ·~ · •. : . ·~. . ..... :v: : ...... :<·· : 
.•... 

'- D/2 ± 25 ( 1 "l 

13 
TYPED 

( 1f2") 

5 ( 1;~ "] n 
'.: '...';c 

35 - ·.-: :. 
( 1 ¼") -t _., ..: . 

D~ 

. :;i . ·. • ..• 
:~ .... 

SILICONE SEALING, 
SEE NOTE 11. 

-16 ( ¾ ") DIAMETER 
BACKER ROD 

~. --~ .. ·· . ..: . . ... 
:, .. : .:-

_JL3 1'/,"I 
SAW CUT 

INITIAL 

AL TERNA TE TYPE P 

JOINT DETAIL 

I. 

2 . 

3. 

4. 

5. 

6. 

7. 

8. 

9 • 

10. 

NOTES 
PLACE A TUBE FROM A MANUFACTURER LISTED IN BULLETIN 15 
OVER THE LUBRICATED END OF ALL DOWEL BARS USED IN 
TYPE E JOINTS AND PROVIDE A MINIMUM 25 { l ") CLEARANCE 
POCKET ASSURED BY MEANS OF A POSITIVE SPACING DEVICE. 
CUT EXPANSION JOINT FILLER MATERIAL TO CONFORM TO 
THE CROSS SECTJON OF THE PAVEMENT AND FURNISH IN STRIPS 
EQUAL TO THE WlDTH OF THE PAVEMENT SLAB. MAKE THE TOP 
SURFACE SMOOTH AND HAVE HOLES PUNCHED FOR THE DOWEL BARS 
PROVIDE A SNUG FIT WITHOUT LOSS IN THICKNESS OF THE 
MATERIAL, 

CONSTRUCT ALL TRANSVERSE JOINTS PERPENDICULAR TO 
THE CENTERLINE. 
USE MINIMUM NO. 32 x 450 ( 11/4 "0 x18 ") LONG DOWEL BARS 
FOR PAVEMENT DEPTHS 250 ( 10") OR LESS AND MINIMUM 
NO. 38 x 450 ( 1 ½ "0 x 18 "l LONG DOWEL BARS FOR 
PAVEMENT DEPTHS GREATER THAN 250 ( lO"l. APPROVED 
AL TERNA TE DOWEL BA!,S HAVING EQUIVALENT PROPERTJES TO 
CONVENTIONAL ROUND DOWEL BARS MAY BE USED. 

PLACE DOWEL BARS PARALLEL TO THE CE,\JTERL !NE AND SURFACE 
OF THE SLAB. 
USE ONLY APPROVED NEOPRENE SEALS, AS LISTED IN 
BULLETIN 15. INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH 
WI TH THE TOP OF THE SEAL FROM 6 ( 1/4 "I TO 1 0 ( 3/s ") 
BELOW THE LEVEL OF THE PAVEMENT SURFACE. MAKE THE TOP 
EDGES OF THE CONTACT SURFACES ON BOTH SIDES OF THE SEAL 
AT THE SAME ELEVATION. 

MAKE THE TOP OF THE JOINT SEAL ]NG MATERIAL 
FROM 3 ( 1/s ") TO 6 ( 1/4 "l BELOW THE SURFACE OF THE 
PAVEMENT. USE.HEAT RESISTANT JOINT BACKING MATERIAL 
FOR HOT POURED JOINTS. 
THE IN[TIAL SAW CUT FOR TYPE D JOINT JS NOT REQUIRED 
FOR CONSTRUCTION JOINTS . 

SAW DEPTHS OF NEOPRENE SEALS: 
SEAL SIZE SAW CUT DEPTHS 

25(1") 47-50(11/s"-2") 
32 < 1 1/ 4 ") 50-53 (2"-2 1/ 8 ") 

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 (l6°C 16°c TO 27°C >27° C 

4. 5 m & 6.0 m 25 16 14 1 3 
9.0 m 32 19 16 1 3 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE (60°F 60° F TO B0°F >80° F 

( 15' • 20'} ( 1 ") (5/2") ( 3/i6 ") (1/z") 

( 30' l ( 1 1/4 ") (%") (5/2") ( 1/2 ") 

11. WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED !N 
PUBLICATION 408, SECTION 705.4 (o), IS SELECTrn FOR 
USE IN TRANSVERSE JOINTS ( TYPE P ONLY) OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT 
SEALING MATERIAL IN THE LONGITUDINAL JOINTS ( ALTERNATE 
TYPE LAND ALTERNATE LONGITUDINAL SHOULDER JO!NTS). 

12. ALL DIMENSIONS ARE GIVEN JN MJLLIMETERS UNLESS OTHERWISE 
NOTED. U.S. CUSTOMARY UNITS IN (} PARENTHESIS. 

13. PROVIDE MATERIALS ANO WORKMANSHIP IN ACCORDANCE WITH 
THE REQUIREMENTS OF PUBLICATION 408. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO)!WEAL TH Of PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT JOINTS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SH T. _I_ OF _l___ 

£i-do.5i6, ·1 -94/,du, f-------, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-20M 



l 52 ( 6"1 

114 ( 4½ ") 

38 7~}_'.'l' 
N [ l½"J 

* JOINT SEALING 
MATER I AL 

.i .. 

·1.: :_ ·.,. :v. ... 
. . · ~. 

* JOINT 
SEALING 
MATERIAL-

. , . 
--.i :,...-.: ... . i.·----~-
·., D/2 .,·_ "· :~_-.:: :<., 

I _, • •"' • • "'• • • • • ... 

-·· 6 ( 1/4 '') 
SAW CUT 

25 ( 1 ") ., 
! ..... _: : "<.,· 

. . "'· ·"' 

- DEFORMED TIE BAR OR 
DEFORMED BENT TIE BAR, 
SE::E NOTES 1 , 2 & 3. 

... 
0 

THREADED 
SLEEVE NUT, 
SEE NOTE 47 

'--~,,,,rn, 
["I-3--I'/,~.~.I ~R 

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

. .,_ .• 
.. ¢. ·"' ..... ·"' .. .,_ ·"' .. "'-: ~ . . ., _. ~ .. ., . . . "'· ·"' 

300 [ 1 2 ") I 
0 0 0 

... :.· :v. _..,.:::v··:v:·v··:v:: ·.,·." -.~ 
.1 . .:-- _., ·"'· .. 

CONSTRUCTION JOINT CONSTRUCTION JOINT 
22 I½ "I MAX+~ 

SEE TIEBOLT DETAIL 
A~JD NOTES 2 & 7. 

* JOINT 
SEALING 
MATER JAL 7 

t---- 6 ( 1/4 ") I SAW CUT 

,--- DEFORMED Tl E BAR, 
/ SEE NOTES I & 2. 

203 ( 8 ") 

TIEBOL T DETAIL 
MAKE TIEBOL TS 14 ( '¾6"l 0 BAR WITH ROLLED THREADS OR 
16 (3/s"l0 BAR WITH CUT THREADS. PERMIT ONLY TJEBOLTS 
WHICH ARE SUPPLIED BY AN APPROVED MANUFACTURER 
AS LISTED !N BULLETIN 15. SEE PUBLICATION 408' 
SECTIONS 709. 1 ANO 705. 2( bl. ' 

· 3s· --~-<-
...:.· _., ... : . 

v.-~·-:v·:~:·>' 
( 11/2 ")7 .. 

KEY FORMER, 
SEE NOTES 
5 & 6. 

. .... ·"' .. .,_ .. .,_ ·"' 
,:• ..... ~ ., ... , .. 

63 ! 2½ ") 
-" ~ . ·"' 

. :v: : _ _..,. :v: : 
.,, 

: i·.-., 

o. 40 
_l ·_.·.,-:v· _ _..,. 

. .,: ·"' .. _ ... : .. · . . ., ·"' .. "'· 

· ·v: :_ ·.,· .v. :_ .,· ·v: ·~ · 

TYPE L 
CONTRACTION JOINT 

SEE 
NOTE 6. 

* JOINT SEAL! NG 
MATERIAL -

·.: .. · 

D 

I-= 19 <¾"lMJN, -:--.·,_.,· .',.i.:<1-•:.:--.,· :, ... · 

7·-
1 

- 6 ( 1/4 ") SAW CUT 

cc--c-~-c,~-v'"-'"',;-2-5]__(_[_"_[_'•-;-,-,~.,.-I~ 

SEE TIEBOLT 
DETAIL AND 
NOTES 2 & 7. 

STATIONARY 
FORMING 

SILICONE 
SEALANT, SEE 
NOTE 11. ----

10 ( ¾"lD!AMETER 
BACKER ROD---

3 ( 1/s"l INITIAL 
SAW CUT 

25 
( 1 ") 

ALTERNATE TYPE L 

CONTRACTION JOINT 

SILICONE 
SEALANT, SEE 
NOTE 11. ----

6 ( 1;~ ") 

25 
( 1 ") 

25 (l"lMAX ,:,-:v: .,-:v.: _ _-.,:v.·::·:.-!.· 

SEE TIEBOLT 
DETAIL AND 
NOTF.S2,7 
& 1 o. 

.. ., .... "'· .. "'· 

SLIP FORMING 

.. .,_ ..... 
.i . . . .,· ... : . .,·. -.-,·D/2~ 

• __J • 
D 

~ · .. ... "'· ·"' .. "'· ·"' 
'·" :--.", ..... :, . 

-A~N~C~H~O~R~l~N7G-'c----'---'-~~",--~D~E-F-O~R~ME~-L 

MATERIAL TIE BAR, SEE 
SEE NOTE 9. NOTES 1 & 2. 

EXJSTING NEW 

SILICONE 
SEALANT, SEE 
NOTE 11. ---
1 0 [ 3/s "l 
DIAMETER 
BACKER ROD ~ 

6 { ¼ ") r13f''/,"I 
I 

2S 

PAVEMENT/SHOULDER PAVEMENT/SHOULDER 

LONGITUDINAL JOINT 
WHEN TYING INTO EXISTING 

CONCRETE PAVEMENT/SHOULDER 

( \ ") 

_J 
ALTERNATE TYPE L 

CONSTRUCTION JOINT 

SILICONE 
SEALANT, 
NOTE 11. 

* JOINT 
SEALING 

,MATERIAL 

•• d. ·"' •• d. 

7 i~ 6 ( 1/4 "l SAi'/ CUT 

25 ( 1 'l ·,. -~_-.,. D/
2 

· 

:"' ... SHLD . 
: -1 ..... 

. ; I • 

.. ' •• "'· ,d •• "· ,d 

* JOINT 
SEALING 
MATERIAL 

SEE TIEBOLT 
DETAIL AND 
NOTES 2 & 7. 

( *) DENOTES, SEE NOTE 12. 

I. 

2. 

3, 

NOTES 
SPECIFY 1'*16 (#5) TIE BARS 750 ±6 (30" ±1/4") LONG, SPACED 
750 ( 30") CENTER TO CENTER MAXIMUM. PLACE PERPENDICULAR 
TO AND CENTERED OVER THE LONGITUDINAL JOINT ±25 ( !1 "l. 
EMBED TIE BARS D/2 ±20 (±¾"l OR 100 !13 (4" ±½"l, WHICH­
EVER IS GREATER, EXCEPT FOR TYPE L CONTRACTION JOINTS. FOR 
TYPE L CONTRACTION JOINTS EMBED TIE BARS 0.6D. WHEN 
ADJOINING TO AN UNEQUAL PAVEMENT OR SHOULDER DEPTH, D JS 
THE DEPTH OF THE TH!NNER SECTION. TIE BARS MUST MEET THE 
MIN!MUM PULL-OUT RESISTANCE SPECIFIED IN PUBLICATION 
408, SECTION 501.3(j). 

EPOXY COAT TIE BARS AS SPECIFIED IN PUBLICATION 408, 
SECTION 709. 1( cl. EPOXY COAT OR GALVANIZE TIEBOL TS AND THREADED 
SLEEVE NUTS, EXCLUDING THREADS, AS SPECIFIED IN PUBLICATION 
408, SECTION 709.l(cl OR SECTION 1105.02(sl 
RESPECTIVELY. 

STRAIGHTEN DEFORMED BENT TIE BARS SO THAT THE 
ANGLE MADE WITH THE LONGITUDINAL JOINT JS AT LEAST 
60 DEGREES. 

4. MAKE THREADED SLEEVE NUT FROM STEEL PIPE OR HEXAGONAL 
STEEL BAR 270 x 48 ( 11/ir,"0 x 1 ½ ") LONG OR HIGH STRENGTH 
STEEL BAR 220 x 50 ( 21/32 "0 x 2 ") LONG. 

5. 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. 

6. ONLY FORM KEYl'IAYS FOR PAVEMENT DEPTHS GREATER THAN 250 ( 10") 
FORM ONLY FEMALE KEYWAYS. 

7. PLACE TJEBOL TS AT 750 ( 30") CENTER TO CENTER MAXIMUM SPACING 
EMBED TIEBOLTS D/2 :tzo (±3/~") OR 100 13 (4"±½"), WHICH­
EVER IS GREATER. WHEN ADJOINING TO AN UNEQUAL PAVEMENT OR 
SHOULDER DEPTH, D IS THE DEPTH OF THE THINNER SECTION. SCREW 
TIEBOLTS UNTIL SNUG. FOR 150,180, ANO 200 (6", 7" AND 8"l 
PAVEMENTS AND/OR SHOULDERS, MAKE THE WIGGLE OR HOOK PORTION 

8, 

9, 

I 0. 

I I. 

12. 

~~o~~~ il~~8tisP~~A~~ii i~ET~6o~R~~EW1Gl~ENT~ESSARY, 
PARALLEL TO THE GRADE. 

AT THE CONTRACTOR'S OPTION, THE CONCRETE SHOULDER MAY 
BE CONSTRUCTED AT THE SAME TIME AS THE PAVEMENT. 
IN TH!S CASE, USE A TYPE L CONTRACTION JOINT. 

USE AN APPROVED EPOXY ANCHORING MATERIAL TO WITHSTAND 
THE NECESSARY MINIMUM PULL-OUT RESISTANCE SPECIFIED 
IN PUBLICATION 408, SECTION 50\. 3( jl 1. 
TIE BAR HOLE DIAMETER IN EXISTING PAVEMENT SHOULD 
BE AS PER MANUFACTURER'S RECOMMENDAT!ON. USE ROTARY 
IMPACT DRILL TO AVOID IMPACTING FINES INTO HOLE. 

DO NOT USE THE HOOK COMPONENT OF THE TIEBOLT ASSEMBLY 
WHEN SLIP FORMING. 

WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408, SECTION 705.4(al, JS SELECTED 
FOR USE IN TRANSVERSE JOINTS (TYPE P ONLY) OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JO:NT SEALING 
MATERIAL IN THE LONGITUDINAL JOINTS !ALTERNATE TYPE L 
AND ALTERNATE LONGITUDINAL SHOULDER JOINTS). 

MAKE THE TOP OF THE JOINT SEAL ING MATERIAL FROM 
3 ( 1/s ") TO 6 ( 1/~ ") BELO\'/ THE PAVEMENT SURFACE. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:'-IWEALTH Of PENNSYLVANIA 
DEPARTMENT Of" TRANSPORTATION 

BUREAU OF DESIGN 

10 ( ¾"J DIAMETER 
BACKER ROD --

D/3 
10 ( ¾ ") 
DIAMETER 
BACKER ROD~ 

_____I 

( l ") 

* JOINT SEAL I NG 
MATERIAL 

-j r- 6 ( 1/~ "l SAW CUT 

Ii ' CONCRETE PAVEMENT JOINTS 
3 ( 1/s"l lNITlAL 
SAW CUT 

ALTERNATE TRANSVERSE 
SHOULDER JOINT 

ALTERNATE 
LONGITUDINAL 

SHOULDER JOINT 

i 
DEFORMED TIE BAR OR 
DEFORMED BENT TIE BAR, 
SEE NOTES 1 , 2 & 3. 

LONGITUDINAL SHOULDER JOINTS 
SEE NOTE 8 

. · . ., : .. · .. ~- : ~ · .. 
... · :--." j 

. : : :! _..,. :v: . D 
·"'. I 

TRANSVERSE SHOULDER JOINT RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15, 2004 SHT ..£. OF _l_ 

£1o..A•.£h.,"I ~.e/-:M .___ __ __, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-20M 



75 ( 3 ") 

MIN 

I SHIP WIRES, 
SEE NOTE 4. 

25 ( 1 ") EXPANSION 
JOINT FILLER 

( :~~~RNA TE I 
SI DESl 

WELD 

WIDTH OF LANE VARIES 

" 

l r I 450 
( 18 ") !1 I 

'I 
I I 
' /WELD 
~I \1TYPl i 

,-- LOWER SIDE 
/ WIRE 

1 ~1- urPE') r
1 I SIDE 

;,. '.I WIRE 11 I I 

I U 

T 

,, 
~ EDGE OF 

PAVEMENT 

75 l 3 ") 
MIN 

EDGE OF 
PAVEMENT 

75 ( 3 ") 

MIN ! ( AL ~~~~ATE 
I SIDES) 

WELD 

WIDTH OF LANE VARIES 

r 

I 

LOWER SIDE 
/ WIRE 

f-UPPrJ I s IDE 
WIRE 

I 

]1---EPOXY 
COATED 

I DOWEL 
BAR 

'o 

>---

1, 
75 I 

Ml 
'1 
II 

:1 
I 

EDGE OF 
PAVEMENT 
3 ") 

N 

I 

150 I 300 300 
CENTER 
FRAME 
W!RE 

'u 
300 

I UL, 
LOWER SIDE 

I I ., 
W!RE e---~3~0~0---4--~3~0~0 _ __,1 .. 1~5-'-"0 I I 

I 150 I 300 300 300 

" 
ER SI DE LOW 

WIRE 

'" I L 
300 300 I 150 

1 ( 6 ") ( 12 ") ( 12 ") ( 12 '') ( 12 ") ( 12 ") { 6") 
( 12 '') ( 12 ") ( 12 ") ( 12 ") 

DOWEL BAR 
KEEPER CLIP, 
SEE NOTE 6. 

EDGE OF 
PAVElAENT 

SUBBASE 

SIDE 
SUPPORT 
WIRE 

UPPER SI DE 
FRAME WIRE 

PLAN 
TYPICAL EXPANSION JOINT ASSEMBLY 

UPPER SI DE WIRE ,-TOP OF PAVEMENT SLAB SIDE FRAME WIRE 

300 
( 12 ") 

COATED 

LOWER SIDE W!RE WELD 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

DOWEL BAR 
EPOXY COA TEO 
SEE NOTE 4, SHT. 1 

EXPANSION 
JOINT FILLER, 
SEE NOTE 7. 

DOWEL SIDE FRAME 
BAR 

UPPER S JOE WI RE 

LOWER SIDE W!RE 

END VIEW 
EXPANSION JOINT ASSEMBLY 

7. 77 ( 0. 306"0 I 
1/0 GAUGE 
WIRE MIN, 

25 ( l ") 

MIN. 
LENGTH AS 
REQU J RED, 
SEE NOTE 3 

#JQ (#3) REBAR 
OR SMOOTH 
7.94 !3/i6"l ROD 

7.94 C3/i6")01A MIN 

l I") 

TYPICAL ANCHOR STAKE DETAILS 

IS J 
(%") 

DOWEL BAR KEEPER CLIP 

6 ( lf4"l MIN, 

WELD 

( 6 ") ( 12 ") ( 6") 

PLAN 
TYPICAL CONTRACTION JOINT ASSEMBLY 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB SIDE FRAME WIRE 

300 LOWER SIDE WIRE 
l 12 ") ELEVATION 

CONTRACTION JOINT ASSEMBLY 
1. THIS STANDARD DEPICTS THE DIMENSIONS REQUIRED FOR UNIFORMITY 

AND COMPATIBILITY, IT DOES NOT INCLUDE ALL THE DETAILS REQUIRED 
FOR FABRICATION. ONLY ITEMS SUPPLIED BY A MANUFACTURER 
LISTED JN BULLETIN 15 SHALL BE PERMITTED. 

2. PROVIDE ANCHOR STAKES TO SECURE UNIT FROM MOVEMENT INCLUDING UPLIFT. 
A MINIMUM OF EIGHT STAKES ARE TO BE USED. FOR SLIP FORM PAVING, ANCHOR 
STAKES SHALL ENGAGE THE UPPER SIDE WIRE. FOR FIXED FORM PAVING, ANCHOR 
STAKES SHALL ENGAGE THE LOWER SIDE WIRE. 

SIDE FRAME WIRE 
DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. l 

3. PROVIDE STAKES OF SUFFICIENT LENGTH SUCH THAT 400 ( 16"1 Will BE 
EMBEDDED IF THE TOP COURSE IS OGS, ASPHALT TREATED PERMEABLE BASE 
COURSE, CEMENT TREATED PERMEABLE BASE COURSE OR 2A. WHEN LEAN 
CONCRETE BASE COURSE OR UNBONCZD CONCRETE OVERLAY IS OES!GNEO PROVIDE 
SUFFICIENT ANCHORAGE TO PREVENT MOVEMENT OF THE BASKET ASSEMBLY. 

*UPPER SlDE WIRE 

LOWER SIDE WIRE % ~f5 (I") 

I 
THIS MAY INCLUDE ANCHOR PINS, HILT! NAILS, TIE STRAPS TIEO 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 LOAO TRANSFER ASSEMBLY IS SECURED IN PLACE, REMOVE ANO 
PROPERLY DISPOSE OF ALL TIE WIRES OR SHIPPING WIRESPRJOR TO INSTALLING 
EXPANSION FIBRE. 

5. PROVIDE SIDE SUPPORT ASSEMBLY WIRES CONFORMING TO THE CURRENT ASTM 
DESIGNATION A-510 SPECIFICATIONS FOR WIRE RODS AND COURSE ROUND WIRE, 
CARBON STEEL AND OF A MINIMUM ALLOWABLE SIZE AS FOLLOWS: 

PAVEMENT UPPER AND LOWER "J" S !OE SUPPORT "A" SIDE SUPPORT 
THICKNESS SIDE FRAME WIRES WIRES WIRES 

250 ( IO "l 8, 4 I <0.331"0M]Nl 10. \6 (0.400"0 MlNl 8. 4 1 (0.331"0M!Nl 
OR LESS 210 GAUGE 2/0 GAUGE 

GREATER THAN 9. 19 (0.362"0 MIN) 
11.35 (0.437"0 MINl 

9.\9 (0,362"0\JIN) 
250 ! I O"l 3/0 GAUGE 3/0 GAUGE 

6, DOWEL BAR KEEPER CLIPS MAY BE USED IN LIEU OF TIE W!RES OR SHIPPING WIRES 
FOR CONSTRUCTION ANO EXPANSION JOINT ASSEMBLIES. 

7. FABRICATE AND SHIP NEST ALL DOWEL, SIDE SUPPORT AND CENTER SUPPORT 
ASSEMBLIES. ASSEMBLE EXPANSION JOINT FILLER, ANCHOR STAKES ANO DOWEL 
CAPS IN THE FIELO. 

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE AND TO THE PAVEMENT SURFACE. 
MAKE TOLERANCE OF THIS PLACEMENT WITHIN:!: 6 (t I/ 4 "l PER DOWEL BAR. 

9. PROVIDE OOWELS AND ASSEMBLY DETAILS THAi CONFORM TO PUBLICATION 408. 

10. WELD REQUIREMENTS AS LISTED BELOW ANO TESTED PER MANUFACTURER'S 
QUALITY CONTROL PLAN FOR WELD SHEAR. 

11. WIRE TOLERANCES PER ASTM S\OM IS 0,05 ITll1 (0.003in.l 

PAVEMENT 
UPPER & LOWER DOWEL TO 
WIRE TO "A"&"J" SUPPORT 

THICKNESS 
SIDE SUPPORT ASSEMBLY 

250 l l O ") 360 kg 540 kg 

/, 
SUBBASE J 

483 ( 19"l MIN 

ANCHOR STAKE, 
SEE OETAILS 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

TYPICAL LOAD 
TRANSFER ASSEMBLY 

LANE OVERALL NO, OF 
WIDTH UNIT DOWELS 

LENGTH 
2. 7 m ( 9' - 0 ") 2.55 m (8'-6") g 

3.0m[lO'-O"l 2. 85 m ( 9' - 6 "l IO 
3, 3 rn ( 11' -O "l 3. 15 m ( 1 O' -6 ') II 
3.6 m ( 12'-0") I 3.45m(11'-6"l 12 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

<-----SI OE SUPPORT - WELD 012:1: 3 ( 1/s "l 

WIRE C·~:=-=-·';:'.::=:==:!:;==::,__J 
SI DE SUPPORT 

WIRE 
OR LESS 

GREATER THAN 

( 794 lbs) 

540 kg 

! 1190 lbsl 

900 kg 

CONCRETE PAVEMENT JOINTS 
NON-SKEWED 250 ( 10 ") ( I 190 lbs) ( 1984 lbsJ 

"J" DES I GN "A" DESIGN LOAD TRANSFER ASSEMBLIES 
TYPICAL SIDE FRAME DETAILS CENTER FRAME WIRE DETAIL 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT .1... OF ..J..... 
,a,,.4~ ,q..f!#u, f-----------J 

D!RECTOR, BUREAU OF OESlGN CHIEF ENGINEER RC- 20M 



750 
( 2' - 6 ") 

( TYP. J 150 50 (TYPE L JOINT NOTES 
' ( 6" • 2 ") I. FOR VARIABLE WIDTH PAVEMENT CUT THE REINFORCEMENT 

\ - - AS REQU l RED. 
·- -- . I I I 2. WIRE FABRIC REINFORCEMENT MAY BE PLACED WITH TRANSVERSE 

- I I ! 

/1 
WIRES ABOVE OR BELOW LONGITUDINAL WIRES. 

' I ,. PROVIDE LONGITUDINAL WIRES FOR WIRE FABRIC REINFORCEMENT 
- I 

' 
OF THE FOLLOWING MINIMUM SIZES: 

I 
I ' 1- PAV' T DEPTH MIN LONG WIRE SJZE 

-· I I I 200 18") ____________________ MW35 DR MD35 (W5.SORD5) • 
!/ 

T 1 1 
230 ( 9") ____________________ MW40 OR MD35 ( W6 OR 05. Sl 

- - - 250 { 10") ____________________ MW45 OR M045 ( W7 OR 06. SJ 
I I I I I I 1- f-- ~T!E BARS OR 280 ( 11 ") - - - - - - - - ___________ MWSO OR MD45 ('/17,50R07) 

I I I I ' - - - - TlEBOLTS 300 ( 12 ") ____________________ MW55 DR MDSO lW80R07,5l 

! I 330 ( 13 ") -------------------- MW60 OR MDSO ( W9 OR D81 

- - ! I I I ' ' s. HINGED FABRIC REINFORCEMENT MAY BE USED. HAVE HINGE DETAIL 
I I 

- -
! I APPROVED BY THE ENGINEER. 

i I I I I 
TYPE O JOINT 

- - - - I I I I I 5. SECURELY TIE All LONGITUDINAL AND TRANSVERSE LAPS OF WIRE 

I I I ' I \ FABRIC REINFORCEMENT. 
- -

' - - COATED 
~ ' I 

i 
! 

/DOWEL 8AR5 
6. ON PROJECTS WHERE ADDITIONAL LANES ARE ADDEQ TO EXISTING 

~ - - I I I CEMENT CONCRETE PAVEMENTS AND THE EXISTING JOINT SPACING 
D -- I I 1 I 

JS MORE THAN 14.2 m (46,5'), USE A MINIMUM LONG!TUDlNAL 
~ I I I 

WIRE SIZE OF MW60 OR M060 (W9.5 OR 09). 
w - - -
z I I I I I 1. WIRE FABRIC REINFORCEMENT MAY BE CONSTRUCTED OF SMOOTH 
4 ! ! ~ - - I I - - WIRE ( SIZES OESIGNAiEO BY Wl OR DEFORMED WIRE ( SIZES 

I I I DESIGNATED BY 0) OR A COMBINATION OF BOTH, 

- - I I 
' 

I I -· 
I I I 

,- 8. SEE RC-20M FOR JOINT DETAILS. 

- - I 
' 

,. PROVIDE A MINIMUM DEPTH FOR PLACEMENT OF WIRE FABRIC - -
I ii I REINFORCEMENT, MEASURED FROM TOP OF PAVEMENT TO TOP OF 

- - I II I FABRIC OF 60 ( 2½ ") TO A MAXIMUM OF ONE HALF THE PAVEMENT 
- - DEPTH MI NUS 15 l ½ ") . 

I 

__ r - - I II I I I T ..1 10. WHEN THE RAMP OR LANE WIDTH EXCEEDS ,. 2 m ( 14' J , A - - TYPE L 
I / ' JOINT IS REQUIRED AT THE MIO-POINT. 

LLONGITUDINAL / I MAX!MUMJ J L 150 ' WIRES AT l 52 ( 6 ") C TO C, I 610 I 2' I 25 ( 1 ") :!: 50 ( 6" :!: 2 ") 11. All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
300 t 75 SEE NOTE 3. MINIMUM LAP 150 ( 6 ") f-- u. s. CUSTOMARY UNITS IN ( l PARENTHESIS. 

( 12" ' 3 ") 
W!RES / MW26 ( W4J OR MD26 I 04l TRANSVERSE LENGTH OF FABRIC 4.2 m ( 14'l 300 ' 75 

AT 305 ( 12") C TO C ' ! I 2" • 3 ") 
9. 0 m ( 30' J TYPICAL 

WIRE FABRIC REINFORCEMENT 

r TIE BARS OR TIEBOLTS 

' ' I '' I/ I 
I -~--j--I /I TYPE L JOINT 

i/ ..... 
I 

I 

i 
I 

I 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
~ 
~ J MUST BE USED ON PLANS. METRIC AND D 

~300 ~ 
I I ( 12 ") MINIMUM LAP ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

w l ' i ·--' z ; 
4 

! COMMONWEAL TH OF PENNSYLVANIA ~ 

I DEPARTMENT OF TRANSPORTATION 
I 

Rl:REAU OF DESIGN 

i 
I 

L REINFORCED 
CONCRETE PAVEMENT 

ALTERNATE LAPPED FABRIC 
RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15 ' 2004 SHT ..!._ OF ....l_ 

.a,_,;1.. ~ '(, -?fl.e:f,,:lzl, 
RC-21M D !RECTOR, BUREAU OF DESIGN CK I EF ENG I NEER 



8'2-#\6@ 300± (1t5 © 12"±l TOP 
8' l-l:i19 Ii:! 300± (% © 12"±) BOT 
BAR LENGTHS CUT 
TO FIT, SEE NOTE 7. 

300 82-#16 © 300± (#5 g:, 12" l TOP 
( 12"1 BJ-1t19 Ii:! 300 t ( **6 g:, 12" l BOT 

f----'--~--; f---r~~~---'-----"--'-
175 {3"l CLR 

75 (3"l CLR 

I I I I I I 
I I I I I I 

TYPEEJO[NT, 
SEE NOTE 2. 

I I I I I I ,;:----?LAIN OR 
I I I I I ----....:::. REINFORCED 

SKEW ANGL!: 

J__ 
I I I I I 
I I I I I 

I I I I 
I I I I I 7.2 m A3-#16 o 300±(11'5

1
@ \2"±1 TOP 

( 24' - 0 ") I I I I I I ( TYP) A2-1t32@ 450±( ¢10 @18"±] 

I I I I I 
ALTERNATE AT 225 19"1 WlTH 

Al-#32 O 450±(1t1Q@ 18"±) BOT. 

I I I I I I BAR LENGTHS CUT TO FIT) 
SEE NOTE 7, j 

\ I I I , I I 
I I I I I 
_l_L!--1L __________ ~ 

75 ( 3"l CLR 

7620 (25'-0"J MIN, EITHER S!DE 
BRIDGE APPROACH SLAB 

PLAN 
TYPE E JOINT, SEE NOTE 2. 

SEE DETAIL A. 

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

PAY LIMITS FOR 
BRIDGE APPqQACH SLAB 

CONCRETE 
PAVEMENT OR 
~LEXIBLE PAVEMENT 

3-1 
SEE NOTE 2. 

PAY LIMIT, 
PCC PAVEMENT, 

SECTION A-A 

FLEXIBLE PAVEMENT JlB....­
PAVEMENT RELIEF JOINT 
WITH RCC PAVEMENT 

PROVIDE '10 ( 1 % ") MIN NOMINAL 
W!DTH NEOPR::NE COMPRESSION 25 ( 1 "l 
SEAL FOR 20 ( 3/~ ") MOVEMENT b 
CLASS!F!CAT!ON, SEE NOTE '1.-~ . 

'- 50 ( 2") CLR* 
d, SEE NOTE 5.1__ 1 1 I A; 1 A3 

' I! 
--. _J 1:-.- .L .- ,-

410 
( 0 CLR ( 16 "l 

75 ( 3 ") CLR 

CLOSED CELL l 
NEOPRENE SPONGE7 

• ....___ - ·- - .J. -+- -d:_ -
I- ---.--T-

82 

Bl 

LA2 
75 I 3 ") CLR 

BOND BREAKER 

230"' 
( 9 "*) 

DETAIL A 

*MEASURED NORMAL 
TO ABUTMENT. 

END OF 

SEE DETAIL A 
FOR JOINT 
MATERIAL. 

SUPERSTRUCTUR~ ~ 25 I I "I 

r·- 50 ( 2 "l CLR• 
A 1 A3 

2-tl 19 ( :15) 
BARS ---R--"-

450
---;:15 (g '150 

( ;;5 © 18 ") 

TOP OF ABUTMENT 
230 
I 9 ") BONO BREAKER 

DETAIL A ( ALTERNATE) 
TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS 

L 

2, 

3, 

r 
410 

{ 16") 

L 

TYPE E JOINT, 
SEE RC-20M 
AND NOTE 2. 

' ' ' <:l • ' , ' <>' (/ • ' • • 0 ' • • D: • 
•• ,:, 6 --~-'-~~~ 

0 

' 0 ' 

' . 
"' - "" . ' ' 

0 ' • 

SECTION B-B 

CONSTRUCT IN ACCORDANCE WITH THIS STANDARD DRAWiNG 
OR AS JND[CATED ON THE STR~CTURE DRAWINGS. 

THE TYPE E JOINT DOES NOT APPLY WHEN APPROACH SLAB 
IS CONSTRUCTED IN CONJUNCTION WITH A PAVEMENT RELIEF 
JO!~T OR WITH A FLEXIBLE PAVEMENT. SEE RC-2~M. 

WHEN CONSTRUCTJON 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-20M, SHEET 2. 

'1. INSTALL NEOPRENE COMPRESSION SEALS TO A UNIFORM 
DEPTH WI TH TOP OF THE SEAL FROM 6 ( 1/4 ") TO 
10 ( ¾ ") BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIDES OF THE SEAL AT THE SAME ELEVATION. 

5. DETERMINE "d" BY ADDING 20 ( ¾"l TO THE MAXIMUM 
COMPRESSED HEIGHT OF THE NEOPRENE COMPRESSION SEAL. 
( SEE MANUFACTURER'S JNFORMAT]ON.l 

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

7. PROVIDE REINFORCEMENT BARS, EPOXY COATED lN ACCORDANCE 
WITH PUBL !CATION '108, SECT ION 709. 1 (cl. 

8. ALL DIMENSIONS ARE JN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMA~Y UN!TS IN ( l PARENTHESIS. 

NOTE: 

7 
d 

_____l 

( 3 ''l CLR 
EITHER ALL METRIC OR ALL 
MUST BE USED ON PLANS, ME 
ENGLISH VALUES SHOWN MAY 

NGLISH VALUES 
RIC AND 

B2 

81 

( 3 "l CLR 

OT BE MIXED. 

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

RECOMMENDED APR, 15, 2004 

£k.../1.o£4. < 
DIRECTOR, BUREAU OF DESlGN 

RECOMMENDED APR. 15, 2004 
~4{,:ld, 1-------1 

CH tEF ENG [NEER RC - 2 3 M 

SHT __!_ OF _l__ 



230 (9"l MINIMUM 
WITHOUT CAMBER 

SFOR _1 i SEE 

JOINT DETAILS, 
SHEET 1. 

100 < 4 "l MiN SLAB 7 II 
TILT HOOK TO MAINTAlN 
PROPER CLEARANCE. 

I '1_1..b'~«==-- _ 4 1 0 ( I E, 'l + '" - --=--...!:-----=---~----=----=--~ _ __. APPROACH 

1'1(- -;ONJ-BRE~E;,-;- ~y ~Jf. ~p~- - ..- - -.- - T -+} 
20'0 L 1 --,,::==;;;c==~--=---=-----=:...::-:...::·::_:::_:=..L--=:____=~ SLAB 50 ( 2 "l MAX _J _ 
( B AS REQU ! R::D 1 ~ 

125(5")MIN~ ' I 

I 

\__PREMOLDcD 
PRESTRESSED / EXPANSION 
BOX BEAM I JOINT F!LLER 
430 ( 1 7 ") 
DEPTH / 1. 5 m ± ( 5' -0"±) 
ANO OVER ___I 

-- -Jv---- - *25 ( 1 "l MINIMUM CLEARANCE 

430 ( 17 ") DEEP ADJACENT COMPOS l TE BOX BEAMS 
WI TH 230 ( 9 ") DEEP APPROACH SLAB NOTCH 

290 ( 11½") MINIMUM SFOR 
WITHOUT CAMBER -,

1

,

1 

SEE 

200 (8") MJN-------i 

JOINT DETAILS, 
SHEET 1. 

TILT HOOK ~O MAINTAIN 
pqoPER CLEARANCE. 

SLAB--! 
1 __ , 
·,---: """'" ' l - .--. - .--. - .-- . -- .------.- 7 

' l ·--/4BOND-BRE:KE_:_, 2~PL ( BI~. PAPER L:~~Rb!~~) 

'I - - - --=:---=:---=:---=:- -·- - ...L - -·- - ___J _ J I SLAB 
21s11200 ------------1 ! 

(8 1h~ (8) \L-12-- I ___ J_ 
MIN 
460 ( 18 '") 
DIAPHRAGM 

c----";=~~~ ENO OF BEAM 

230 
~ 

( 9 ") 

SPREAD BOX BEAMS WITH APPROACH 

SLAB NOTCH 290 ( 11/2 ") OR DEEPER 

280 ( 11 .,l M!N!MUM 'FOR JOINT DETAILS, 
w I THO UT CAMBER , r-~ SEE SHEET I. 

100 (4") MJN SLAB \ I ~TILT HOOK TO MA!NTA]N 
\ I / PROPER CLEARANCE. 

PRCSTRESSED 
BOX BEAM, 
535 ( 2 I ") 
OE=>TH 

- -. - - -- - -------.- - -.- - --.- - ...... - -.- - ---.- -
BOND-BREAKER, 2-PLY BIT. PAPER 

AND OVER------=,c ~-=:---=-__.!::----=---==----=---=-.....:!:---=- ____._ - ..L - -·- - _._ -

1.5 m±(5'-0"±) 1 12 -----~----4 
}

'10 116"1 
APPROACH 
SLAB 

I 

125 ( 5 '') 

BLOCK-OUT 

HAUNCH..J 

535 ( 21 ") TO 1220 ( 4' -0") DEEP ADJACENT 

COMPOSITE BOX BEAMS 
WITH 280 ( 11 ") DEEP APPROACH SLAB NOTCH 

f---+----1 
460 ( I 8 ") 

DIAPHRAGM 
I 

23_oj 
( 9 ") 

FOR JOINT DETAILS, 
SEE SHEET 1 OF 2. 

VARIES WITH BEAM SIZES 

TILT HOOK TO MAINTAIN 
PROPER CLEARANCE. 

---.- -.--- ------.----.----- --.-- ,r - -.------.--- -

BOND-BREAKER, 
2-PL Y BIT. PAPER 

END OF BEAM 

75 ( 3 "l MINIMUM, 
SEE NOTE 3. 

12 

---. 
L410 ( 16") 
I APPROACH 
j SLAB 

_l 

1, WHEN MAKING CONSTRUCTION CHANGES IN THE FIELD, THIS 
DRAWING IS TO SERVE AS A GUIDE FOR MODIFYING NOTCH 
DETAILS SHOWN ON P/S STANDARD DRAW[NGS FOR ACCOMMO­
DATING THE STANDARD 410 ( 16''1 BRIDGE APPROACH SLAB. 

-'V'EiEVATION 2. AT BEAM ENDS, BURN OFF REINFORCEMENT PROTRUDi~G INTO 
APPROACH SLAB NOTCH. 

CHAMFER 

MIN 

330 ( 13") IN 

PLAN 

l - BEAMS 

3. INCREASE IN FIELD, PROVIDING OVERHANG, IF REQUIRED. 

4. PROVIDE REINFORCEMENT BARS, EPOXY COATED, IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709.1 lei. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED" 

COMMONWEAL T!H OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

RECOMMENDED A?R. 15 , 2004 

£1.,,,,4,£4. "( 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15 ' Z00 4 

,?f-f{t:al, f-----, 
CHIEF ENGINEER R c- 2 3M 

SHT _l_ OF __l_ 



EDGE OF 
APPROACH 

PLAIN OR REINFORCED CONCRETE 
PAVEMENT OR FLEXIBLE PAVEMENT 

7500 ( 25' -O"l MIN. 

WlNGWALL 

#16 o 300 I "5 o 12") ! MAX.) TOP 

I 
I 

I 

"19Q300("6Q 12"l (MAX.l BOTTOM 

I 
I 

I 
I 

0 

~WI NG WALL 

7500 ( MIN. l 

PLAN 
"160300( 1150 

-- - TROWEL SMOOTH ANO APPLY ONE COAT ASPHALT PAlNT 
OR, SEE NOTE 1. 

- ~ 
:e 

SLEEPER SLAB/PAVEMENT JOINT 
C SEE DETAIL A) 

PROVIDE 2 SHEETS 0.1 (4 MJL.l 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB 

ELEVATION 

15 

APPROACH SLAB 

---.____ JOINT 
SEALING MATERIAL, 
SEE NOTE 4 

BONO BREAKER 

DETAIL B 

INTEGRAL ABUTMENTS 

I 
z 
~ 
~ 

I I :,: 
z 
z 

-0 

I I ~~ 
z 

0 W 

I I ~~ 
• 0 
~ ro 

I I 0 
4 

~e 

I I o ro 
4 

~v! 

) I 

400 

12·1f° 

FLEXIBLE PAVEMENT 

•25 

1500 ( 5' -0") 

BR !OGE APPROACH SLAB 

"16 o 225 lff5 o 9") 

SL !DING SURF Ii.CE 
SEE NOTE I. 

ROADWAY FLEXIBLE PAVEMENT 
l B"!!DGE TOTAL LENGTH LESS THAN 45 000 ( 150' I 

60 ( 2 1/z ") CLR. 

APPROVED SEALER 

FLEXIBLE PAVEMENT 

#]60300("50 

CONSTRUCTION JOINT____/ 

75 r 3 ") 
CLR. 

r-STRIP SEAL EXPANSION JOINT 
SEE STANDARD DRAWING BC-767M 
ANO NOTE 3 TH JS SHEET. 

1500 ( 5' -0") 

SLIDING SURFACE 
SEE NOTE 1. 

C, g ") 

ROADWAY FLEXIBLE PAVEMENT 
( BRIDGE TOTAL LENGTH EXCEEDS 45 000 ( 1 so·) 

BRIDGE 
APP'WACH 
SLAS 

RIG!D PAVEMENT 

STRIP SEAL EXPANSION JOINT (BRIDGE 
SEE STANDARD DRAWING BC-767M APPROACH 
AND NOTE 3 THIS SHEET. SLAB 

SLIDING SURFACE 
SEE NOTE \, 

SEE DETAIL B, THIS SHEET i.l ':l") 

1119 o 350 
C #6 C! 14 "I 

COAT WITH AN APPROVED EPOXY 
BONDING COMPOUND PR[OR TO 
POUR ING THE APPROACH SLAB 

1500(5'-0") 

ROADWAY RIGID PAVEMENT 

DETAIL A 
I SLEEPER SLAB) 

NOTES: NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. I. TROWEL SMOOTH AND PLACE 2 LAYERS OF 0.1 nm 14 MIL.l 

POLYETHYLENE SHEETING AS BOND BREAKER. 

2. ORIENT THE EDGE OF THE APPROACH SLAB PARALLEL 
TO THE INTEGRAL ABUTMENT FOR BRIDGE SKEWS 
LESS THAN 80.5 DEGREES i.e. 1:5 (6:1) SLOPE TO HIE 
PERPENDICULAR ":O THE OlRECT!ON OF TRAFFIC, 

FOR LARGER BR !OGE SKEWS, OR I ENT THE EDGE O.~ THE 
APPROACH SLAB AT A SLOPE OF I: 6 ( 6: 1 l TO THE 
PERPEND I CUL AR TO THE DIRECT I ON OF TRAFFIC. 

3. DETERMINE THE REQUIRED EXPANSION DAM OPENING 
AT THE TIME OF CONSTRUCTION AND THE MOVEMENT 
REQUIREMENTS OF THE EXPANSION JOINT AT THE END 
OF THE APPROACH SLAB IN ACCORDANCE WITH 0':SIGN 
MANUAL . PART ~ APPENDIX G, SECT ION 1. 6. 

4. MAKE THE TOP OF THE JOINT SEALING MATERIAL 
FROM 3 C 1/s "I TO 6 ( ¼ "l BELOW THE 
SURFACE OF THE PAVEMENT. 

BC-767M NEOPRENE STRIP SEAL FOR PRESTRESSED 
CONCRETE AND STEEL I-BEAM BRIDGES 

REFERENCE DRAWINGS 

COMMONWEAL TH :OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

RECOMMENDED APR. 15, 200~ 

.ik...d•.JiZ. "/ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15' 2004 

9./tf.dd, 
CHIEF ENGINEER 

SHEET ...l._OF ...l... 

RC-23M 



PAY LIMIT FOR 
PAVEMENT RELIEF W 
JOINT 

PAY L !MIT FOR 

PCC PAVEMENT 
AND 

A: 
l_;_ 

PLAN 

BRIDGE 

RCC PAVEMENT PAY LlM!T FOR PAVEMENT RELIEF JOINT PAY LIMIT FOR BRIDGE APPROACH SLAB 
---~~-~~--+---------------------------~---------------~---

SEE NOTE 7 

2.1m(7'-0"J 
300 300 

1.5 m (5'-0"') ( I 2 ") ( 12 "l 

BITUMINOUS CONCRETE BASE COURSE 
SUPERPAVE, 25rrrn HMA BASE COURSE. 

150 ( 6 ") 

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

SECTION A-A 

150 ( 6 ") 
!,/JN SUBBASE 

I 

I 1s ( 3")-

1 

L_,_I 
\__ SEE 

2. 1 m ( 7' -0 "J 

~-----8JTUM!NOUS WEARING COURSE, ID-2, 40 ( 11/2 ") DEPTH 
SUPERPAVE, 9, 5mm HMA WEARING COURSE, 40 ( 1 !h "l DEPTH 
SUPERPAVE, 12.5m-n HMA WEARING COURSE, 40 ( l½"l DEPTH. 

1---+- BRIDGE 
APPROACH 
SLAB 

',o 

f'-300 ( 12 "I 

PLACE AGAINST COMPACTE~ SUBGRAOE 
MATERIAL WITHOUT FORMS. 

~----t--''---PAY LIMITS 
FOR PAVEMENT RELIEF JOINT 

NOTE 4. 

SCHEDULE OF REINFORCEMENT STEEL 

SPACING LENGTH MARK SIZE C - C 

A • 13 ( =4) 300 ( 12 ") 3. 2 rn ( 1 O' - 6 ") 

B • 1 3 ( #4) 300 ( 12 ") W-100 { 4 ") 

C •13 ( ;;4) 150 ( 6 ") 2.0 m !6'-6") 

D •13 ( #4) 300 ( 12 ") W-100 ( 4 ") 

1550 ( 5' - I ") 

C-BARS 

NOTES 
1. PAVEMENT RELIEF JOINTS ARE APPLICABLE FOR ALL CEMENT 

CONCRETE PAVEMENTS. 

NUMBER 
REQUIRED 

W/0.3 

5 

W/0.3x2 

2. USE CLASS AA CONCRETE IN SUBSLAB. (AT CONTRACTOR'S OPT!ON, 
SUBSLAB CONCRETE MAY BE HES. J 

3. INCLUDE PORTIONS OF REINFORC!NG BARS WHICH ARE LOCATED OUTSIDE 
THE INDICATED PAY LINES !N BID PRICE FOR PAVEMENT RELIEF JOINT. 

4. WHEN THE PAVEMENT GRADE CAUSES DRAINAGE TOWARDS THE BRIDGE, PLACE 
A SUBGRADE ORA IN ( SEE RC- 30M. l UNDER THE 150 l 6 ") PORT I ON OF Tl-!E 
SUBSLAB. MEASURE ANO PAY FOR AS SPEC l F ! ED IN PUBL I CAT [ ON 
408, SECTION 612. 

5, WHERE BRIDGES ARE LOCATED LESS THAN 300 m ( 900') APART, AS 
~EASURED rROM THE FACE OF THE NEAREST ABUTMENTS, DO NOT USE A 
RELIEF JOINT BETWEEN THE BRIDGES. 

6. WHERE BRIDGES ARE LOCATED BETWEEN 300 m ( 900' J AND 450 m ( 1350' l 
APART, AND THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, PLACE ONE 
RELIEF JOINT MIDWAY BETWEEN THE BRIDGES. IN THESE CASES, PROVIDE 
THE SUBSLAB AS A UNIFORM 150 (6") THICK ANO 2.1 m (7') WIDE. 

7, FOR JOINT DETAILS ON ,"lEW CONSTRUCTION, SEE RC-20M. FOR JOINT 
DETAILS ON RECONSTRUCTION, SEE RC-26M. !F THE DISTANCE TO THE 
NEAREST JOJNT IS LESS THAN 3. 0 m ( 10' l, REMOVf: THE EXISTING 
PAVEMENT TO THE JO!NT. 

8. ALL DIMENSIONS ARE IN MILL !METERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN I TS 1 N ( l PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BlJREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

RECOMMENDED APR. 15 , 200<1 

,a,_4 • .£4. "/ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15 • 

r1ci.e ({qt, 
Cf! JEF EG1 

2004 SHT \ OF l 

RC-24M 



BIT. SURF. TREATMENT- INCIDENTAL TO TYPE I SHOULDERS, 20 ( 1'4 "l DEPTH 
BIT. SURF, CRSE, FJ-l-lNCIDENTAL TO TYPE 1-F SHOULDERS, 25 r l"'l DEPTH 
BIT. WEAR. CRSE , ID- 2- I NC I DENT AL TO TYPE 1- I SHOULDERS, 40 ( 1 ½ ") DEPTH 
DOUBLE SLURRY SEAL-INCIDENTAL TO TYPE 1-S SHOULDERS, 20 13/4 ") DEPTH 

SUPERPAVE, 9.5mm HMA WEARING COURSE, INCIDENTAL TO TYPE 1-SP SHOULDERS, 
40 ( 1 1/z "J DEPTH 

SUPERPAVE, 12.Srrm HMA WEARING COURSE, INCIDENTAL TO TYPE 1-SP SHOULDERS, 
40 ! 1 1/2 ''l DEPTH 

EFFECTIVE SHOULDER WlDTH, SEE NOTE 5. 

ROADWAY PAY LIMIT I I SHOULDER PAY LIMIT 

o. 6 m 
C 2' -0 ") SEE NOTE 

LINE STR!PE 

1 00 ( 4 "l M [N. BI TUM I NOUS CONCR:C TE BASE COURSE 
100 (4") MIN. SUPERPAVE, 25nm HMA BASE COURSE 
110 C4½"l M!N. SUPERPAVE, 37,5nm HMA SASE COURSE. 

SUBBASE MATERIAL, SEE 
NOTE 2. 

NOTES 

CONSTRUCT AGGREGATE BASE AS SPECIFIED IN PUBLICATION 408, 
SECTION 350.3 AND CONSJOER AS PART OF THE SHOULDER. 

2. CONSIDER THE PAYMENT FOR THIS AREA OF SUBBASE MATERIAL INCIDENTAL 
TO THE SHOULDER. 

3. MAKE DEPTH OF SHOULDER TfiE COMBINED DEPTH OF SURFACE AND BASE 
COURSE. 

4. SLOPE SHOULDER AT 6.01/. FOR EFFECTIVE SHOULDER WIOTHS:S 2,4 m (8'). 

SLOPE SHOULDER AT 4. 01/. FOR EFFECTIVE SHOULDER WIDTHS> 2. 4 m ( 8' l. 

5. FOR EFFECTIVE SHOULDER WIDTHS 1.8 m (6'1 ANO LESS, PAVE OUT-TO-OUT OF 
SHOULDERS W!TH FULL DEPTH ROADWAY PAVEMENT. 

6. FOR SHOULDERS THAT SPECIFY RUMBLE STRIPS INSTALLATIONS, USE ONLY BITUMINOUS 
WEARING COURSE, !D-2 OR !D-3, OR SUPERPAVE, 9. 5mm OR 12. Srrm, HMA WEARING 
COURSE , 40 ( 11/z ") DEPTH MIN !MUM. 

7. WHEN INSTALLING RUMBLE STRIPS ON A TYPE \-! OR TYPE I-SP SHOULDER, CONSTRUCf 
THE PAVEMENT/ SHOULDER JOINT AT THE BEGINNING OF THE EFFECTIVE SHOULDER, OR 
~AVE FULL DEPTH !NTO THE EFFECTIVE SHOULDER FAR ENOUGH SO THAT THE RU~8LE 
STRIPS ARE NOT CONSTRUCTED OVER THE LONGITUDINAL JOINT. 

8. ALL DIMENSIONS ARE IN MI LL I METERS UNLESS OTHER\'/ I SE NOTED. 
\J. S. CUSTOMARY UNITS IN () PARENTHESIS. 

FLEXIB~E PAVEMENT y 

«~~~~~~,~~~~~~"'~~~««««««wScw~«<.;-0,4,""~""~1.£ _., . 9. SEE SHEETS 4 AND 5 FOR RUMBLE STRIPS DETAILS. 

SUBBASE 0,__~~.t£ 10. SHOULDER PAY QUANTITIES ARE INCLUDED IN MAINLINE ITEMS 
FOR SECTION 409 OF PUB. 408 PAViNG ITEMS. 

TYPE SHOULDER 
TYPE 1-F SHOULDER 
TYPE 1-1 SHOULDER 
TYPE 1-S SHOULDER 
TYPE 1-SP SHOULDER 

EFFECTIVE SHOULDER WIDTH 

0. 6 m , 1. 2 m ROUNDING 

SUPERELEVATION ( 2' -O"l ! ( 4' -0") 

GRE"Z_Eg/. THAN ~ . z. 01/. 

LINES~! 1'\t'1 /~<,w. "'"~~\_$- ---c,-L- ~-

PMENT ! SHOULDER 

FOR SUP'.:RELEVAT!ON UNDER 6. 01/., ELIMINATE THE 
1.2 m 14'-0"l ROUNDING AND USE THE 2.01/. SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT. 

SHOULDER ROUNDING ON HIGH SIDE 

OF SUPERELEVATED CURVES 

AGGR BASE , SEE NOTE I. 

EDGE OF EXiS-;-JNG 

ROADWAY PAY LIMIT 

LINE STRIPE 

EFFECTIVE SHOULDER WIDTH, S~E NOTE 5. 

0.6m(2'-0") 

SEE NOTE 5. 

SHOULDER PAY LIMIT 

SEE NOTE 3. 

BIT. SURF. TREATMENT 

- AGGR BASE, SEE NOTE I. 

SEE NOTE 4. _,,,,,--- ~~~~A~~ MATERIAL, SEE 

FLEXIBLE PAVEMENT PRIME COATj1/,. ~ V,1R 

~"""'"""'"'""'"««-"««-"'"''«-"««-~+o~«sc«w~~-~,, ,, 
<-; SUBBASE ,'-... ~~E 

TYPE 3 SHOULDER 

OR WIDENED P.WEMENT~

11 
SHOULDER 

1 
4% SLOPE SEE NOTE 2. 1

1
/
ISUBBASE MATERIAL 

FLEXIBLE PAV-:E;M~EN~T;-r-~~;;;;~~~~;_---1 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METR JC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

'.: FLEXIBLE PAVEMENT V,i,? 

FULL DEPTH FLEXIBLE 
PAVEMENT SHOULDERS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

SHOULDERS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT • ...l. OF_§_ 

£1-4• &4 < -94/,.:a.l RC - 2 5 M 
DIRECTOR, BUREAU OF DESIGN CKlEF ENGINEER 



EDGE OF 
EXISTING OR WIDENED 
PAVEMENT-----

SHOULDER PAY LIMIT 
-------------- -

BIT. SURF. TREATMENT-\ 

SEE 
DEPTH AS SHOWN ON THE NOTE 
owos oR ,s sPec1F1co I 

SEE NOTE 4 

EDGE OF 
EXISTING 
PAVEMENT 

EX 

SEE NOTE 5 

\ 
OR w I Di:NED 

\ 
C/ 

" 

'\ 

I ST I NG MATERlALi 

GRADE TO 
THIS LINE 

BIT. SURF. TREATMENT- INCIOENTAL TO TYPE 6 SHOULDERS, 20 ( 3/~ "l DEPTH 
BIT. SURF. CRSE, FJ-1-INCIDENTAL TO TYPE 6-F SHOULDERS, 25 l l"l DEPTH 
BIT, WEAR, CRSE, I D-2- I NC! DENT Al TO TYPE 6- I SHOULDERS, 40 ! I 1/2 ") DEPTH 
DOUBLE SLURRY SEAL-INCIDENTAL TO TYPE 6-S SHOULDERS, 20 t¾"l DEPTH 
SUPERPAVE, 9.5mm HMA WEARING COURSE,!NCIOENTAL TO TYPE 6-SP SHOULDERS, 40 ( 1½") DEPTH 
SUPERPAVE, 12.5rrm HMA 'I/EARING COURSE,!NCIDENTAL TO TYPE 6-SP SHOULDERS, 40 ( 11/i"l DEPTH 

SHOULDER PAY LIMIT SEE NOTE 5 

see 1.}r!T EXISTING SHOULOERl 
GRADE TO i 

j SHOULDER SLO!,_E 

~~"-~: I; ---------------~ , i ///\'\' ' 
/~~~ 

\ SEE ~'~ NOTE 4. 

~' 

\ ~ 
~-100 ( 4") MIN. BITUMINOUS CONCRETE BASE COURSE 

100 {4"J MIN. SUPERPAVE, 25rrm HMA BASE COURSE 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

110 (41/z") MIN. SUPERPAVE, 37.Srrm HMA BASE COURSE. 

TYPE 
TYPE 
TYPE 
TYPE 
TYPE 

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

EXISTING MATERIA~ EXlSTlNG SHOULOE:R PROPERLY PREPARED SURFACE, 
SEE NOTE 1. SHOULDER PAY LIMIT SEE NOTE 5 

250 TO 300 
( 10" TO 12 "I 

TYPE 

VARIABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 ( TYPl 

4 SHOULDER 

VARIABLE WIDTH 

WEAR iNG COURSE--, 

~~====~~'.'.'.J=:'TI~~~~~3j ,;;;:- =--....:,.-- , EXISTING PAVEMENT 
~~~u~g~: ::~~-E '---~ L_____j--- EXIST ING BASE 

TYPICAL SHOULDER DETAIL 

PROPOSED 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULQER. 

SEE N~,TE 3 ITT7' !' 

RESURFACING\ :s:RADE TO ~- , 

~Jj-ili:i,iii_f;;,-=7,=;J~-=':'=Z,=7;=,/";S~H}O,U~l;O;E~R-}=S;L;O;-=P~E~~~~;::====1-.TH ~LIN~ ! i <;l;oioio ' - - _ 

A~ EXISTJNG_j 
PAVEMENT 

PRIME COAT WHEN REQUIRED, OR 
DIRECTED BY THE ENGINEER, 

TYPE 7 

PROPERLY PREPARED EXISTING 
PAVED SHOULDER, SEE NOTE 2. 

SHOULDER 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

/ 

NOTES 
1. FOR TYPE 4 MJD TYPE 6 SHOULDERS PROPERLY PREPARE SURFACE BY 

EITHER SHAPING AND/OR SCARIFYING AND/OR COMPACTING. SHAPING 
INCLUDES REMOVAL OF EXISTING SHOULDER MATERIAL AND THE PLACEMENT 
OF GRADED MATERIAL FROM THE SHAP;NG OPERATION INTO THE LOW AREAS. 
WHERE THERE IS JNSUFF!CIENT GRADED MATERIAL FROM THE SrlAPING 
OPERA Tl ON, COMP LE TE THE WORK BY EITHER ADD I NG ADD IT I ONAL AGGR BASE 
CRSE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTION 3SO OR 
MILLED BITUMINOUS MATERIAL. THE ADDITIONAL MATERIAL IS INCIDENTAL 
TO THE SHOULDER )TEM. 

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

3. THE GUIDE RA!L TYPE, HEIGHT AND LOCATION FROM SHOULDE~ MAY VARY, 
BUT WHEN THE HEIGHT FROM THE TOP OF RAIL TO PROPOSED SURFACE 
BECOMES LESS THAN 610 (24"), REMOVE, REPLACE AND/OR RES:::T THE GUIDE 
RA!L IN ACCORDANCE WlfH CURRENT GUIDE RAIL STANDARDS. WHERE GUIDE RAIL 
HAS RUBB l NG RAIL ATTACHED, REMOVE THE RUBS! NG RAIL WHC:N THE 
HEIGHT OF GUIDE RAIL BECOMES LESS THAN 700 ( 27"1, 

4. REMOVE UNSUITABLE MATERIAL AS DlRECTEO, EXCAVATE, AND 3ACi<FILL W!TH 
MATER! AL MEET l NG THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350, MEASURE AND PAY FOR SHOULDER EXCAVATION AND BACKF !LL IN 
ACCORDANCE WI TH PUBL I CAT I ON 40B, SECTIONS 654 ANO 656. 
( CROSS SECT IONS ARE NOT REQU !RED.) 

5. CONSIDER GRAD!NG 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 PUBLICATION 408, SECTION 350 AND PAY FOR AS TONNES 
OF SELECTED BORROW EXCAVAT !ON. WHERE THERE IS AN EXCESS OF 
MATERIAL FROM THE SHOULDER EXCAVATION OR GRADING OPERATION, REMOVE 
TH IS MATER l AL AS SOON AS POSSIBLE AND CONS I DER AS I NC I DENTAL 
TO THE SHOULDER PAY ITEM. 

6. PROV!DE B!TUMINOUS TAPER SHOULDER WEDGE 250 ( 10"1 TO 300 ( 12") UP 
CUT SLOPE WHEN INDICATED ON THE PLANS AND CONSIDER AS INCIDENTAL TO THE 
SHOULDER PAY ITEM. 

7. "LUMP SUM"' ITEMS INCLUDE ALL MATERIALS AND OPERATIONS OF WORK NECESSARY 
TO COMPLETE THAT ENTIRE ITEM WHETHER TABULATED OR NOT. 

8. FOR SHOULDERS THAT SPECIFY RUMBLE STRIP INSTALLATIONS, USE ONLY 
8 I TUM I NOUS WEAR I NG COURSE, ID- 2 OR I 0- 3 , OR SUPERPAVE, 9. 5rrm OR 
12.5mm HMA WEARING COURSE, 40 ( t½") DEPTH MINIMUM. 

9. SEE SHEETS 4 ANO 5 FOR RUMBLE STR!P DETAILS, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:\TWEAL 'fH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

RUREAU OF DESIGK 

SHOULDERS 
( RECONSTRUCTED) 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR, 15 ' 2004 SHT _g_ OF_§_ 

,a,..,4 • .24 ;,, 
DIRECTOR, BUREAU OF DESIGN 

-9.e/,dz,(, 
CHIEF ENGINEER RC-25M 



CONC SHOULDER, 
TYPE 2 

\ t 
i 
I 

' ' ' ' ' ' ' 

> 
< • 0 
< 
0 

" 

' ' ' ' ' 
' ' ' ' ' 

i I 
I 

LONGITUDINAL TIE BARS OR 
SHOULDER 

' 

' ' ' ' ' 

JOINT/ 

j 

I , r , 
' ' ' 

TI EBOL TS~ 
j 

I r 
---, 

r ; 

: ++-
I 4. 5 m ( l 5' l 

.l

j '---'T-'R A'--N-'S-'V"-E-'R S,cE~ 
RDWY JT 

/TRANSVERSE 

750 C 30") r~ 
' 

375 I 15 ") i -. -----
TYP' LONGITUDINAL 

SHOULDER JOINT 

I 
LLONGITUD!NAL 

RDWY JOINT 

i 
+/ 

' 
[

SHOU:.DER JO!tH 

iJ__I I _J l I _!. __ I -'-'---'-'---'-'+''~'~~-'c_c_• +"----'----'----'----'----'-'+'--"' 
'' "'''" "'' \_'' 

4.5m(l5') T!EBARSOR 
T!EBOLTS 

TIT I 

LONGiTUD[NAL 
SHOULDER JOINT 

SHOULDER W!OfH SHOULDE.'l W!OTH 

.-200 18"') MIN, 

LONGITUD[NAL 
SHOULDER JOINT 

)' SEENOTE5. f 150 ( 6 '.)M]N 

//l _4.0% __ /A 
TT,;:coNc SHOULDER /·.,.•·.,."",.,. • VA~~OPE 1--,L----= ,c =--- - - L_ - ~~ 

/ ~ 
SUBBASE _ CONSIDER TH: PAYMENT FOR THIS "....___ 

AREA OF SUB3ASE MATERIAL --~ 
T!E BARS OR !NC!DENTIAL TO THE SHOULDER.---

T ! EBOL TS AGGR. BASE , 
SEE NOTE 1. 

CONCRETE SHOULDER - TYPE 

SHOU!..DER WIDTH 

:150 (6") MIN 

:••"",•, o.CONC SHOULDER ~;_,.:•';'.,_;'J 
-- -- - - - --:--==---1_ -

TIE BARS OR 
TIEBOLTS 

SUBBASE 

AGGR BASE, SEE 
NOTE 1. 

CONSIDER THE PAYMENT FOR THIS 
AREA OF SUBBASE MATERIAL 
INCIDENTIAL TO THE SHOULDER. 

CONCRETE SHOULDER - TYPE 2 

I 
_ __l____-+---'-----'--------j____ ___ __l___ ___ _J_ ___ ___J,,_~ 

\.·-TRANSVERSE 
SHOULDER J T CONC SHOULDER, 

TYPE 2--~ 

FULL DEPTH l 
CONC. SHOULOER ~,I ~----------~- I SUBBASE MATER JAL CONCRETE SHOULDERS ADJACENT TO PLAIN 

CONCRETE PAVEMENT FOR COLLECTORS AND LOCAL ROADS 

RCC OR PCC 
PAVEMENT 

CONCRETE 
SHOULDER 

c.::;__:: I-- :.,___J 7 
• ,...........-TYPE E JOINT ) 

= l=:::::i ( 

CONCRETE 
SHOULDER 

\ 

25 ( 1 ") -7 JOINT SEALER 

: 25 ( 1 ") 

& BOT 

l:,. l:,. l:,.. l:,. 
. l>. . l:,. •• 1:;,· 

l:,. l:,. l:,. ·_c,,. . "". 
·~T\~;.."'"'"" 
• ~.: '. l:,. •• ,:,, • l:,. "" 

REINFORCEMENT AT OPENINGS 

' 

AGGREGATE BASE·-

-«.«\\W/41/ 
EXPANSION JOINT 
FILLER 

SECTION A-A 

CONCRETE SHOULDER 
EXPANSION JOINTS 

--1.2 m (4') CONC MED /rm u LONGIT DJ NAI_ Sf--'OULDER JO INT 

SHOULDER, TYPE 2 BARS OR Tl EBOL TS 

' ' 
, r1\, 

' .Ii' ' ' ' ' ' ' ' ,Y ' ' --;--;-,-, 
' 

I 
__ ..j ~750 12' - 6 "I ( TY?l 

SEE NOTE 

> 375 ( i 5 ") 
< --• ( TYPl 
0 
< 
0 TRANSVERSE ROADWAY JOINT " 9. 0 m 1 30') RCC PAV' T OR 

4. S m ( 15') PCC PAV'1 

' ' ' 

/-TRANSVERSE SHOULDER J 

, 
I ,l 

' 
' ' ' ' / 

11 
I 

1i" TI 

I 

DINT 

LONG:TUO!NAL 
ROADWAY JOINT 

E BARS OR 
EBOL TS 

--;-:-
' 

- ~~,; I 
-

I 

-
( TYP. l -

I 1= ' 

' 
4. 5 m I TYP) 

( ;5' TYP l 

,-

\ 

' -l 'T-l- LONG!TUDINAL 
SHOULDER JOINT 

3. 0 m ( 10' l Ls,, L TRANSVERSE CONC RC-27 FOR DOWEL '" SHOULDER JO l NT 
SHOULDER, SPAC ! NG REQU I REMf:NTS. 
TYPE: I ---

CONCRETE SHOULDERS ADJACENT TO RCC PAVEMENT 
AND PCC PAVEMENT FOR INTERSTATE AND OTHER 

LIMITED ACCESS FREEWAYS, ARTERIALS AND RAMPS 

( 
I 

4% SLOPE INCIDENTAL TO 

-- I PAVING ITEMS. 

,t"~~~==~~~";:---1::~~----

SUBBASE o/ 

PLAIN OR 
RE I NFORCE:O 
CONCRETE 
PAVEMENT 

CONCRETE 
SHOULDER 

l_B 

PAINT WITH 
PG 64-22 -

FULL DEPTH CONCRETE SHOULDER 

TYPICAL SECTIONS 

300(1'~0 'I 

1 
7 

I 

PAVEMENT RELIEF BRIDGE 
JOCNt, SEE APPRO.ACH 
DETA[L, SLAB 
RC-24M. 

TO BRIOGC:: 

SHOULDER CONCRETE 
REL lEF JO!NT SHOULDER 

aJ 
,-- 40 ( l½"lWEARING COURSE 

NOTES: 

1. SPECIFY THE AGGREGATE ElASE AS JN PUBLICATION 408 
SECT l ON 350. 3 A!\JO CONS! DER I NC I DENT AL TO THE SHOULDER. 

2. SEAL ALL SHOULDER JOINTS !i..J ACCORDANCE WITH PUBLICATION 
408, SECTION 501. 3 ( n). 

3. FOR JOINT DETAILS, SEE RC-20M. 

~- ALIGN SHOULDER TRANSVERSE JOINTS TO ADJACE'H 
PAVEMENT JOINTS. 

5. SEE RC-25M, SHEU 1, FOR SHOULDER ROUNQJNG DETAIL 
ON HIGH SIDE OF SUPERELEVATIO~J. 

6. AT THE CONTRACTOR'S OPTION, TYPE 2 CONCRETE SHOULDERS 
MAY BE CONSTRUCTED ON A TAPER, WITH A 150 (6"') MINIMUM 
DEPTH, OR AT THE SAME DEPTH AS THE PAVEMENT, AT NO 
ADD! TI ONAL EXPENSE TO THE DEPARTMENT. 

7. TYP!CALLY, DO NOT PLACE TIE BARS OR TJEBOLTS ON 
EITHER SIDE OF INTERMEDIATE 5:--IOULDER JO!NTS ADJACENT TO 
RCC PAVEMENTS. 

8. WHEN THE SHOULDER IS ST~UCTURALL Y PART OF A PARAPt:T 
MOMENT RESISTANCE SLAB Ii. e. PARAPET/SLAB ON AN MSE WALL) 
SEE BC-799 SHEET 3 FOR REQUIRED MINIMUM SPACING OF THE 
TRANSVERSE SHOULOF.R JOINTS. 

9. SEE SHEETS 4 ANO 5 FOR RUMBLE STRI? DETAILS. 

10. FOR USE ON FULL DE~TH CONCRETE SHOULDERS. SHOULDER PAY 
QUANTITIES ARE INCLUDED IN MAINLINE nrns FOR SECTION 501 
OR 506 OF PUB.408 PAV!NG QUANTITIES. 

NOTE: EITHER ALL METRIC OR ALL C::NGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bi;REAU OF DESIG:--

( 10-2, SUPERPAVE 9. 5ITTT7 HMA, 
OR SUPERPAVE 12. 5mm HMAI 

• "" l:,. <!. "-. 4 

~~,)-7' '--"'u'LL'LL'/~=~· ,~:":"•"°'· ,,· ;;_' I 

AGGREGAT~ 

BASE 

SHOULDERS 
( CONCRETE) 

SECTION B-B 

SHOULDER 
RELIEF JOINTS 

RECOMMENDED APR. 15, 2004 

£k.,4.s4. % 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15 • 200~ SHT .l_ OF 6 

//?'Q,du, 
CHIEF ENGINEER RC-25M 



MED I AN 

~~'':,Q D ~DD DD Di 
[300 :13 "'-- PAVEMENT S;--!OULOER JOINT 

( 12"::1/2") 

90' 

RUMBLE n n n 
STRIP-tJ LJ LJ 

! 300 J 
~) 

TYP, 

"150 t 13 
-( 18"±1/2 ") 

/ PAVEMENT S.'-!OULDER JOINT 

I 
~ 

LJDDD! 
I 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON BITUMINOUS SHOULDERS 

175 ± 13 
( 7' t½ 'I I 7" ±½ ") 

- r-

SEE DETAll A, 
ON SHEET 6 / 

.,,,,,/, ,,, .. ,,1 ->-------------- L ---- -
'. ''''' '' ., ''''''''' '''' ''': ·::' ;:: :: :: : :: : :: ::: :: :: : :: ·.::: :: : : : :: : ::1:::'''' ''' '''' '~ ~-~ 

..... ~-------
ACCELERATION LANE DETAIL 

FOR RUMBLE STRIP INSTALLATION 

G•••••••••••···:!!f J•·.·.·.•·.·.·.·.·.·.·.·.=•·.·.·.·.·.·.·.·.·.·.·.·.·.·. j 
SEE OETAIL C, 
ON SHEET 6 

'" 

175 ± \ 3 
( 7 .. ±½ ") r--1 
~I 

~ + 
_Aj 

SEE DETAIL D, 
ON SHEET 6 

DECELERATION LANE DETAIL 
FOR RUMBLE STRIP INSTALLATION 

g ;_, 175 ±-13 

i--------SEE DETAIL B, 

/ ON 5NEET 6 

---------
- i 

'"'"I 

NOTE• 
SEE SHEET 5, FOR 
INTERSECTJON DETAILS. 

NOTES 

RUMBLE 1
1175 '13 #-~17">'/,"I 

l. IF THERE IS NO ACTUAL PAVEMENT SHOULDER JOiNT, 
MEASURE THE OFFSET FROM THE PAVEMENT SHOULDER 
TRAFFIC LINE. 

TRANSVERSE 
JOINT 

RUMBLE 
STRIP 

PAY LIMIT FOR 
RUMBLE STRIPS 

TRANSVERSE 300 ( 12 "l 
JOINT ~ \ 

I TYP. I 1\ 

UDDDD 
i300t13 I \2"±1/2 ") 

[J D D D 
'------PAVEMENT SHOULDER 

JD INT 

-- TRANSVERSE 
JOINT 

PAY LIMIT FOR RUMBLE STRIPS---------' 

175 ±13 
( 7" ±½ "l 

PAY LIMIT FOR 
RUMBLE STRIPS 

f---------- PA" LIMIT FOR RUMBLE STRIPS 

90" 

D 
\_'175 ±13 

( 7" ±½") 

450 ±13 
! 1B "±½ "l 

D D 

r PAVE~ENT SHOULDER JOINT 

~----------+---'--~----

\ 

TRANSVERSE 
JOINT 

i 
I 

DDCD DOD 
~ -4 ( l 2 ") 

TYP. 

175 ! l 3 
( 7" t½ ") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

13-16~ 

-I
I (½"-%") 
f--13 -16 

[ ½"-%"1 

2. DO NOT CONSTRUCT SHOULDER RUMBLE STRIPS 
ACROSS A JOINT. 

3. CONSTRUCT RUMBLE STRIPS IN ACCORDANCE WITH PUBLICAT!vN 
'108 SECTION GSO. 

PLAN SECTION B-B SECTION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

i§ 
5 

IN 
C , 
C 2 

RUMBLE ~ ~,_ 
STRIPS-\:; tu;;,:: - ~ -:; "'( D :; 0...., 

C ' - ' 
-

GENERAL PLAN 
RUMBLE STRIP PATTERN 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

8l:REAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

( LIMITED ACCESS HIGHWAYS) 

RECOMMENDED APR, 15, 200'1 RECOMMENDED APR. 15' 2004 SHT, _j_OF _L 

,/k..,/1.~ 
0 l RECTOR , BUREAU OF DES l GN 

-??..ef.:tu, C-----

CH IEF ENGINEER RC-25M 



RUMBLE n 
STR!PTI 

,o!-..1 
' 

RUMBLE n 
STRIP-tJ 

MED l AN 

DDDDDDD: 
I i 

,o· 

SEE NOTE 4 ~ PAVEMENT S~OULDER JOINT 

ISEE NOTE 4 / PAVEMENT SHOULDER JOINT 

" 
0 

" 

DDDDDDD~ 
~ : 12 ") 

TYP. 

TYPICAL PLAN VIEW FOR 
RUMBLE 

RUMBLE 
STRIP -

D 

STRIP ON BITUMINOUS SHOULDERS 

D 

175 ± 13 r ( 7" !½··) 

MEO I AN 

-TRAt,SVERSE 
JO It, T 

D 
300 

DD 

NO CURB 

wl~ 
~~~ 

NO CUR5 

wl~ a::i~ 
'I" ~~ 

\

,. 
6 

N: 
1c~::-N 

RUMBLE I _l__ 
. I 

TR !PS! 

'I" 
-=+
~ :;; 

! 

' _J_ 

7. E, m ( 25' l 

t..0 CUR7 

"--+'RC'.U::OMBLE r STRIPS 

I I I II I I II 
P. C. 

I P. C. >- - - -

l
!,~~~;:;: P.cl ~ e.c. ~~i 

STRIPS I T-· -T' \ -.. :T~']PS \ 
NO CURB I k I NO CURB ____:,.,, 

/'_ - L~ 
7.6 m 125'1 wfv, - ~vi 7.6 m (25') 

a:: 1~ =1 ... de.. 
:::,; I -, ~i~ =i,e: :I :::J!1--
n::,LJ'l :I a:,vi 

NO CURB - L-'~.)-~.l:..l NO CURB 

TYPICAL INTERSECTION DETAIL 
FOR RUMBLE STRIP INSTALLATION 

175 ±13 
I 7" ct '/z ") 

TRANSVERSE 
JOINT 

1 75 cc; 3 
( 7" ! 112 "I 

~-

if ' cJ 
L_ 

PLAN 

e>. c. ··-7 
a-,~,,~,~,,~,~,,-- I 

l-RUMBL_µ._._.j 

L 'STRIPS / 

NO CURB ,I 

7. 6 m ( 25' I _ __J 

TYPICAL 
FOR RUMBLE 

SECTION A-A 

P. C. 

I 
-t 

1111111 I II 
~- ! RUMBL~\ 

\ STR[PS 

\ NO CURB 

L 1. 6 m { 25·) 

DRIVEWAY DETAIL 
STRIP INSTALLATION 

NOTES 

1. SHOULDER RUMBLE STRIPS FOR FREE ACCESS 
HIGHWAYS ARE CONSIOEREO ON A PROJECT BY PROJECT 
BASIS AS INDICATED ON THE CONSTRUCTION PLANS. 

2. CONSTRUCT RUMBLE STR i P : N ACCORDANCE 'II I TH PU3L I CAT I ON 406, 
SECT I ON 660. 

3. DO NOT CONSTRUCT SHOULDER RUMBLE STRlPS ACROSS A JOINT. 

4. 300 tl3 (\2'':!: 1/z") FOR LEFT (MEDIANI SHOULDERS. 
450 t\3 (1B":!: 112") FOR RiGHT SHOULDERS.?. 2.4 m(B'l 
WIDE. FOR RIGHT SHOULDERS LESS THAN 2. 4 m ( 8' l WIDE, 
SEE CONSTRUCTION PLANS FOR OFFSET DIMENSION. 

5. !F THERE IS NO ACTUAL PAVEMENT SHOULDER JOINT, \1EASURE THE 
OFFSET FROM THE PAVEMENT SHOULDER TRAFFIC LINE. 

r-300 ,i 3 I \ I 
l1iZ"t1/2"l \ \ 

__ _J_ __ _j___l_-+---'-'-=-~-'---------\' ' 
\ PAVEMENT SHOULDER I 

PAY L !MIT FOR 
RU~BLE STRIPS JO!NT I 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

":RANS VERSE 
JOINT 

RUMBLE 

1 75 ! l 3 
I 7" ='12 ''I 

PAY L IM!T FOR RUMBLE STRIPS 

175 ± t 3 
( 7" !½ ")-,, PAY L !MIT FOR 

RUMBLE STRIPS 
~------ PAv L !~IT FOR RUMBLE STRIPS ' \ 

,o· 
r PAVEMENT SHOULDER JOINT 

~---------..L~--'----'-----
r~:io ±13 \ 

I

'! [8·,'I, ., \ \ 
TRANSVERSE 
JO I NT 

S TR i P --1----l--l 001·101\~DP,D[ ODD 
TYP. 

\ .... \75 ±13 \ 175 ±13 
( 7" :c 1/2 ") I 7" t½ '") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

RUMBLE STRIP PATTERN 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bl."REAt: OF DESIGN 

SHOULDERS 

RUMBLE STRIPS 
( FREE ACCESS HIGHWAYS! 

-i::coMMENDED APR, 15, 200~ RECOMMENDED APR. 15' 2004 SHT. --2....0F _£.... 

DI RECTOR , BUREAU OF DES 1 GN 

,;p.ef.du, f-----i 

CHIEF ENGINEER RC-25M 



RUMBLE 
STRIP 
( TYP, l 

MAINLINE TRAFFIC DIRECTION ----

/ PAVEMENT SHOULDER JOINT 

DETAIL A 
ACCELERATION LANE 

GORE AREA RUMBLE STRIPS 

MAINLINE TRAFFIC DIRECTION 

PAVEMENT SHOULDER JOINT~ 

300 ( 12")-t-· 

DETAIL C 
DECELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

MAINLINE TRAFFIC DJRECTION 

/ PAVEMENT SHOULDER JOINT 
QtREC1tON _______ __/' _________ _____, 

' 

iRAFl"lC 300 ( 12 "I 
R AIJ. ~ 

1 JDDDDD~DDDDD 
n n n ~300 ( 12) ~~~~~E u u u u L ( TYP. I 

DETAIL B 
ACCELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

MAINLINE TRAFFIC OIRECTION ----

DETAIL D 
DECELERATION LANE 

GORE AREA RUMBLE STRIPS 

NOTES 

1, IF THERE IS NO ACTUAL PAVEMENT SHOULDER JOINT, 
MEASURE FROM THE PAVEMENT SHOULDER TRAFFIC LINE. 

2. 00 NOT CONSTRUCT SHOULDER RUMBLE STRIPS 
ACROSS A JOINT. 

3. CONSTRUCT RUMBLE STRIPS IN ACCORDANCE WITH PUBLICATlON 
408 SECT !ON 660. 

4. SPACE CONTRACTION JOINTS !N UNIFORM LENGTHS OR SECTIONS SUCH 
THAT A CONTINUOUS TRANSVERSE JO!NT IS FORMED ACROSS MAINLINE, 
SEPARATOR, AND RAMP PAVEMENTS. 

5. FORM JOINTS IN GORE AREA CONNECTING MAINLINE AND RAMP 
TRANSVERSE JOINTS SUCH THAT ANGLES LESS THAN 80" ARE AVOIDED 
IN GORE PAVEMENT WHERE POSSlBLE. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BGREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

( GORE AREA) 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15' 2004 SHT. _§__OF_§_ 

..a..../40~'/ ,;p.e,f,.;lu, 1-------1 
CKlEF ENGINEER R c- 2 5 M D l RECTOR , BUREAU OF OES t GN 



, 

A 7 
EDGE OF PAVEMENT 

/ LONG] r[ ... O!NAL JOINT 

A ___J 
EDGE OF PAVEMCNT 

PLAN VIEW 

150 

1rCON01 ;LJQlNAL 

ooooooiooooooo 

SECTION A-A 

TYPICAL PAVEMENT PATCHING JOINT 

FOR PATCHING 
JOINT DETAILS, 
SEE DETAIL A. 

{ ORIGINAL JOINT 
1.8 rn (E','J MIN TO 150 r:, !508') MAX 

jW'IIF 152 (b'lx305 (12"1-W9 5 x W/4 
\IWWF i52 (6")x305 ! 12")-D9 x 04 

NEW PAVEMENT JOINT 

•• 8 rn I ti' l !,,Ii N 

\50+75 

( E, "! j ") 

300 i 12 "l C TC C, \ EXISTING SUBB,\SE 
SE!: NOTES 2 ANO 3_j OR SJBG"lADE --

EXISTING 
PAVEMENT 

TYPICAL SECTION 

CONCRETE PAVEMENT PATCHING 
S[[ NOT[ 

75 1]'17 i--
+-W. I~ 

i"ULL DEPT!-' 

125 (5")------{ f--o-

PLAN VIEW 

FULL '.JEPT-l CUT 

f------- FULL DEPTH CUT 

JOINT 

oooool 

EXISTING PAVEMENT 

ANCHORING MATERIAL--\ 
-INT­
oi ;;:;L 
_l_~~Alc:--j--1 :_j---;1-\------j 

EXTEND 215 ( 81/2 "l MIN INTO 
@MIN EMBEDMENT PATCH, SE!: NOTES 2 AND 3. 

215 ( 8 1/z ") 

DETAIL A 

' H 

® I 
L 

65 ( 2 1/2 ") 

I 

JOINT SEALING MATERIAL 

TAPE BOND BREAKER 

3 ( 1/s"l INITIAL 
SAW CUT 

DETAIL B 

PATCHING JOINT DETAILS 

LEGEND 
0 EMBEDDED END OF DOWEL BAR ® 

NEED NOT BE SQUARE. IF A 
JOINT SPACING w H 

I. 

2. 

3. 

4. 

5. 

6. 

CHISEL POINT IS NEEDED FOR 
EMBEDDING METHOD, INCREASE .?. 15 M ( 50' l 25 ( 1 ") 32 ( 1 1/4 ") 
LENGTH OF DOWEL AND EMBEDMENT 
BY 25 ( l "l. 

26 M ( 20' l AND 19 ( ¾"l 25 ( 1 '') 
< 15 M ( 50' J 

'6 M ( 20' l 10 ( 3/s"l 19 ( 3/4 "} 

NOTES 
WHEN ANY PAVEMENT PATCH REPLACES AN EXISTING EXPANSION JOINT AND THE EX[STING 
EXPANSION JOINT IN AN ADJACENT LANE REMAINS !N PLACE, INSTALL EXPANSION JOINT 
MATERIAL 19 ( 3/4") THICK IN THE PATCHING JOINT OR NEW PAVEMENT JOINT NEAREST TO THE 
REMAINING EXPANSION JOINT. PLACE AN APPROVED TUBE HAVING A MINIMUM 25 ( l "l CLEARANCE 
POCKET OVER THE LUBRICATED ENO OF ALL DOWEL BARS JN THE NEW EXPANSION JOINT. 

USE 32 ( 11/4 ") 0 x 450 ( 18 ") LONG DOWEL BARS FOR PAVEMENT DEPTl-!S 250 ( 10 "l OR LESS AND 
38 ( 1 ½ ") 0 x 450 ( 18 "l LONG DOWEL BARS FOR PAVEMENT DEPTHS GREATER THAN 250 ( 10"). 

PLACE DOWEL BARS PARALLEL TO THE CENTERLINE AND SURFACE OF THE SLAB. THE VERTICAL OR 
HOR I ZONT AL SKEW FROM ONE END OF THE DOWEL BAR TO THE OTHER END IS NOT TO EXCEED 6 ( 1/4 "J • 

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( J PARENTHESIS. 

MAKE THE TOP OF THE JOINT SEAL!NG MATERIAL FROM 3 ( 1/a") 
TO 6 ( lj4 "l BELOW THE SURFACE OF THE PAVEMENT. 

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

7. WHEN PAVEMENT IS TO BE OVERLAID, ONLY THE INITIAL SAW CUT IS REQUIRED. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bi;REAU OF DESIGN 

t MAKE FULL DE.PTH SA.WCUT TO FACILITATE OPENING A TRENCH ACROSS THE SLAB TO RELIEVE COMPRESSION 
IN PAVEMENT PRIOR TO LIFTING OUT FAILED AREA. SAWCUT MAY BE OMITTED PROVIDED CONCRETE PAVEMENT 

REHABILITATION 
NO SPALLJNG ON SURFACE OR UNDERSIDE OF REMAINING CONCRETE PAVEMENT OCCURS. 
IF SPALLING OCCURS, MAKE THIS SAWCUT ON SUBSEQUENT PATCHES. SAWCUTS FOR COMPRESSION 
RELIEF NEED NOT BE AT PATCH EDGE. AT CO~TRACTOR'S OPTION, MAKE ADDITIONAL SAWCUTS 
INSIDE REPAIR LIMITS TO FACILITATE REMOVAL. 

SAW CUTS FOR LIFT OUT METHOD ( PATCHING) 
RECOMMENDED APR, lS, 2 D0 4 

..a..._,..,;'o~ "/ 
0 I RECTOR , BUREAU OF DES I GN 

RECOMMENDED APR. 15' 2004 

-9,e'jktH., 
CHIEF ENGINEER 

SHT _J__ OF _2___ 

RC-25M 



)ORIGINAL 
I JO I NT 

PATCH 

...!- 300 ( l'-0") t
i I 

J~m(6'l 
' MJN 

~ ORIGINAL 
I JOINT 

/ 

)ORIGINAL 
I JO INT 

MIN@ 

SEE NOTE 4 
AND NOTE 8. 

i ORIGINAL 
I JO INT 

\ 

@@+-b___,,___~ NOTE 5. 

E 
/ 
/ 
/ 

Ii ORIGINAL 

I JO INT 

I I 
, I. 8 ml 
! (M~'NJ~ 

ft_ ORIGINAL 
I JOINT 

I':!. ml 
~ )-j I MIN 

1 ORIGJNAL 

I JOINT 

11.R ~I SEE NOTE 2. 

~ 

'i ORIGINAL 
I JOINT 

I 

1 ORIGINAL 
I JOINT 

///// 1 
t,-' / PATCH / / ,!--© 
t/ //////{ 

'ORIGINAL 
I JOI NT 

1

1.8ml +#j8m (6') 1.8 m (6'lMJN l6') 
MlN MIN SEE NOTE 2. 

It_ OR !G !NAL 

i JO INT 

i 
; I 

~ ORIGINAL 

I JOI NT 

> E /PATCH// J. F / 
! ,, / /// ® 
I· / / / / / /- , / 

300 ( 1' -0'l MIN I ! ®' 

®® i 

li_OR!GINAL 

I JO !NT 

600 I,. -0 I MAX 2 m 
160 

I 

GREATER THAN ONE FULL SLAB LENGTH GREATER THAN TWO FULL 
AND LESS THAN TWO SLAB LENGTHS SLAB LENGTHS ANO 

LESS THAN OR EQUAL 
TO 150 m l 500' l 300 ( 1' -O"l MIN \ 

600 (2'-0") MAX 

LcREATER THAN ONE FULL SLAB LENGHI 
AND LESS THAN TWO SLAB LENGTHS SINGLE LANE PAVEMENT PATCHING 

1.8 m (6'-0"1 MIN, 
/SEE NOTE 1. 

\ ORIGINAL. f i ORIGINAL 

1 
JOINT l I JOlNT 

1 r --i , 1 

/ 

®i 
PAfCI, _ / 

//0·- ~ E r _y.< -- , 
t-- i i I j'-' C 

,oo , 12·1 MIN --t-l-s 9 1 
',~N, 1 

1. 8 m ( 6') MIN T:-- - ;:::LESS THAN ONE FULL SLAB LENGTH 

4. 5 m ( l 5' l MAX, ( TYP PCC ) 
OR 9.0 m (30') MAX, ( TYP RCC 

~ORIG!NAI. (ij_ NEW \ ORIGINAL 

I JOINT I JOINT I JOINT 

E 

E 

~ ORIGINAL 
I JOINT 

® 

I ORIGINAL 
JOINT 

' 

%_ ORIGINAL 

I 
JOI NT 

Iii- NEW 
I JO !NT 

+::"''-'-:'.:-!= "' 
®1+.:. ' ' ~°\'t'~ri;H 

\._'"' I{), "- " " 
-· - -

E 

E 

® 

1 
ORIGINAL 
JOINT 

/ /// 
/PATCH / 
///// I 11,·,'· 1ml 300 ( 12 "l MIN- e-·-~----+~~-__j. . ..'c",-,'..j. I I MIN 

I. B m I 
( 6') 

, MIN 

1,8 m ( 6') MIN TO 
4.5 m ( lS'lMAX (TYP PCC) 
OR 9. 0 m ( 30) MAX ( TYP RCC i 

LESS THAN ONE FULL SLAB LENGTH 

1 NEW 
I JO INT 

l NEW 
I JO !NT 

/ -

CE)~//p{;c-://~¥tr® t 300 ( 12"1 MIN 

/:j"'//////z>-':f+ ~ ® 
--,, / / . SEE NOTE 6,....,/ 

/ 

Iii NEW I JOINT 

© 

1.8m(6'l MINTO 
OR 9.0 m ( 30' l MAX 
( TYP RCC ) 
4. 5 m ( 15' l MAX 
( TYP PCC l I I- ·rl1.8ml6'lMINTO 

1 
_ _; 4.5m(i5'l MAX(TYPPCC) 

--~-1-l---t.8mt6'l MINTO ~ _

1 
_____ J OR9.0m(30') MAX!TYPRCCl - GREATER THAN TWO FULL 

SLAG LENGTHS AND ~--4--~--------·-j 4, 5 m ( 15' l MAX I TYP PCC ) 

I 
ONE FULL SLAB LENGTH I --1---- OR 9. 0 m ( 30' l MAX l TYP RCC '--GREATER THAN ONE FULL SLAB LENGTH 

, , AND LESS THAN TWO SLAB LENGTHS 

~300112"1 MIN "--,00112·1 MIN MULTI-LANE PAVEMENT PATCHING 

LESS THAN OR EQUAL 
TO 150 m ( 500' l 

(u.OR!G!NAL 
I JO I NT 

iOR!G[NAL 
I JOINT 
I 

l(D.--'y'/ // // ~ \ t' ///1ATCH//// t E r / / / / / / / / / / /t r //////// T 

~gg: ;: g:·.: ~l~11 !_ ~ ~gg: l :g::: 
® ® 

-ONE FULL SLAB LENGTH 

SEE NOTE 5. 

LEGEND 

MIN 
MAX 

® ?AVE~ENT PATCH!NG JOINT, SEE SHEET I. 

® NEW PAVEMENT JOINT, SEE RC-20M. 

@) EXCEPT !ON TO 1. 5 m I 5' l MAX !MUM REMOVAL, 

@DETAILS APPLY TO EITHER END OF PATCH. 

NOTES 

1. CONSTRUCT PAVEMENT PATCHES IN ADJACENT LANES, WiTH LENGTHS THAT 

ARE WITHIN 1.8 m !6') OF EACH OTHER, TO THE SAME l.ENGTH. THIS LENGTH 

IS THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 

DIFFER BY MORE THAN 1.8 m (6'), TH::N CONSTRUCT TO THE REQU1RED LENGTHS. 

2. DO NOT LEAVE LESS THAN 1.8 m 16') OF ORIGINAL PAVEMENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMENT PATCHING, OR PATCHING ONE LANE 
AT A TIME, PLACE A 6 ( 1/4"l, FULL DEPTH, POLYSTYRENE BOARD BONO BREAKER 

IN THE LONGITUDINAL JOINT OF ALL PATCHES UNDER 20. 0 m ( 60' l IN LENGTH, 
PRIOR TO PLACING THE NF.W CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXISTING JOINT, RFMOVE A MINIMUM OF 

300 ( 12"1 OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5, WHEN REPLACING ONE FULL SLAB LENGTH ANO THE DETERIORATION EXTENDS MORE 
THAN 600 (24") JNTO THE NEXT SLAB, REMOVE A MINIMUM OF 1.8 m (6') A~:::, 

INSTALL A NEW PAVEMENT JOINT IN THE SAME POSITION AS THE ORIGINAL JO!NT. 

6. WHEN PERFORMING MULTILANE PATCHING, ANO THE PATCHES ARE CREATE~ THAN 

TWO SLAB LENGTHS AND LESS THAN OR EQUAL TO i50 m ( 500' J, THE JOINT 

SPACING OF THE AREA BEING PATCHED IS TO CONFORM TO RC-21M OR RC-27M 

FOR THE SPECIFIC TYPE OF PAVEMENT BEING PLACED l I.E., RCC OR PCCl. 

7. THESE DRAWINGS ARE PROVIDED AS EXAMPLES TO SHOW CERTAIN PATCll!NG 
CRITERIA. THEY MAY NOT COVER EVERY FIELD SITUATION. 

8, WHEN ONLY ONE LANE IS BE ING PATCHED, DO NOT REMOVE MORE THAN 1. S m I 5' l 
INTO NEXT SLAB. IF MORE THAN I. 5 m ( 5') IS REQUIRED, REMOVE A 
MlNIMUM OF \. 8 m ( 6' l AND PROVIDE NEW PAVE~NT JOINT AT ORIGINAL 
JOINT LOCATION. FOR EXCEPTION, SEE NOTE~. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL T!H OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(PATCHING) 

RECOMMENDED APR. 15 , 2004 

..a...,4."" {'. 
RECOMMENDED APR. lS' 

-?p4f..:tu, 
2oo 4 SHT .? OF _i_ 

DIRECTOR, BUREAU OF DESIGN CH l EF ENG [NEER RC-25M 



N 

E 

25 ( 1 "l MIN 
SAW CUT 

FULL DEPTH 

~ 
SURFACE 
OF CONC 

FULL 
DEPTH 
PAVEMENT 
REMOVAL 

- REMOVE BY 
HANO ( TYPI. 

NEW RE[NF BARS 
REPLACE IN KIND FULL DEPTH 

-PATCH 

SE!:: NOTE 2. 

\~~; REIN4 r JOINT SEALING MATERIAL 
SEE NOTE 5, ~\~---~--~--<= = = = = J) 65 l 2½ ") -TAPE BONO BREAKER 

EXISTING RE!NF BAR_} 

25 ( 1 ") M!N SAW CUT 

RECOMMENDED HERE 

DETAIL A 

I 
1 

PATCHING JOINT DETAILS 

( 1/a ") INITIAL 
SAW CUT 

DETAIL B 

LEGEND 

* MAINTAIN EXISTING EDGE CLEARANCE. 

SEE NOTE 1,-_jL' =~l-~--'-cC-'.--'CcCC=~, L- SEE NOTE I. L 1. 2 m ( 4' I WELDED OR I 
1.B m (6'1 TIED MlN_, 

Cl 150 ( 6 "l C TO C 
( TYP ACROSS SLABI, 
SEE NOTE 5. 

EXISTING REINF BARS 
RETAINED AT 150 ( 6") C TO C 

------+------\--~ ( TYP ACROSS SLASl 

PAVEMENT 
REMOVAL 

FULL DEPTH 
SAW CUT-

® 

o EXISTING REBAR$ 
NEW REBAR$ 

0 ~~~Erny N~06~$~C ~~M~~~L t E~gTH = 

-

C R C PATCH 

N 

E f-------1-----1-.J---- NEW RE I NF BARS 
11 16x3.5m 
( #$ x 11' -6") AT SAME 

NEW 
\ RE!NF 

\ BAR 

SEE NOTE 2.- EXISTING REBAR AT 
150 ( 6 ") C TO C ( TYPl 

50 C 2 "l CLEARANCE 

* 
0 0 

® 

BAR DEVELOPMENT 
SIZE LENGTH . " ( "5) 480 I 20 '·J .,, ( "6) S8S ( 23 ") 

•22 ( "7) lSS ( 27 '') 

PATCH LENGTH w H 

?:15 M ( 50' l 2S ( 1 ") 32 ( I 1/4 ") 

300 
( 12 ") 

300 SPAC!NG AS EXIST 
( 12'') TRANSVERSE BARS 1.2 m {4') TYP. 

TIED SPLICE 
TYPICAL SECTION 

SECTION B-B ?:6 M ( 20' l ANO ( 3/4 "} 
MIN MIN 

B__J 
1.8m(6'lM]N 

TIED SPLICE 
REINFORCEMENT BAR DETAIL 

r· .. ,,., .. REPLACE IN K 
Cl 150 l 6 ") C 
( TYP ACROSS 
SEE NOTE 5. 

c7 EXIST! 
RETAIN 
( TYP A -

i 
I \ 

E 

300 300 
( 12 "I - -- ( 12 ") 

~ YiN 
---

l.2 m {4')MIN 

WELDED SPLICE 
REINFORCEMENT BAR DETAIL 

RS 
IND 
TO C 

SLABJ, 

NG RE I NF BARS 
ED AT 150 l6") C TO C 
CROSS SLABI 

NEW RE!NF BARS 
#16 X 3.5 m 
(#5 X 1i'-6"l AT 
SAME SPACING 
AS EXIST TRANSVERSE 
BARS I, 2 m ( 4' l TYP. 

FULL DEPTH 

PAVEMENT REMOVAL 

FULL DEP

1
TH 

SAW CUT 

200 ( 8 ") 
NEW --"=-'-"-'--I 

25 I 1 "l MIN SAW CUT 

- 50 { 2 "l CLEARANCE 

\

RE!NF 
BAR 

~-----~--~ 
9 * ~ 

EXISTING REBAR 
AT 150 I 6 "l C TO C ( TYPJ 

SECTION C-C 

EXIST[NG 
RE!NF BAR 

WELDED SPLICE 
TYPICAL SECTION 

6 ( ¼ "l CONTINUOUS 
100 (4") EACH SIDE NEW RE!NF BAR 

SECTION A-A 

< 1 S M ( 50' l 19 2S ( 1 ") 

( 6 M [ 20' J 10 (%") 19 (%") 

NOTES 
I. REMOVE 510 ( 20") MIN BY HAND FOR TIED SPLICES. REMOVE 200 ( :.,") 

BY HANO FOR WELDED SPLICES. 

2. OVERLAP TIED SPLICES SY AT LEAST 30 BAR DIAMETERS. OVERLAP 
WELDED SPLICES BY \50 (6"). 

3. REMOVE PAVEMENT FULL DEPTH UNDER RETAINED REINFORCEMENT BARS. 

4. MINIMUM DISTANCE FROM PATCH EDGE TO EXISTING CRACK IN CRC 
PAVEMENT IS 600 ( 2.q "l. 

S. WHEN TrlANSVERSE SPACING OF LONGITUDINAL REINFORCING BARS IS 
OTHER THAN 150 (6") C TO C, MATCH EXISTING REINFORCING. 

6. MAKE THE TOP OF THE JO I NT SEAL I NG MATER I AL FROM 3 ( 1/ 8 "l 
TO 6 ( 1/ 4 ") BELOW THE PAVEMENT SURFACE. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

( C R C PATCHING) 
RECOMMENDED APR. 15, 2004 

./2..../f.o.2Z -( 
0 l RECTOR , BUREAU OF DES I GN 

RECOMMENDED APR. 15 • 2oo4 SHT .J_ OF .2.._ 

"?.f/#l, 
CH!EF ENGINEER RC-26M 



0 

> 

0 

600 ( 2' - 0 ") TYP 

600 ( 2'-0 ')-' 
.J..o 

TYP 

600 { 2' -0") 
TYP 

.Lo 

0 

c-PATCH7 _r:;500 12'·0"1 TYPl 

0
1--600(2'-0") TYP 

EDGE OF PAVEMENT-J I 

-CRACK 

0 0 
'150 ( I' -6 "l TYP 

EDGE OF PAVEMENT 

EDGE OF PAVEMENT 

0 z. 7 m 0 

( 9' - 0 ") 

600 ( 2' - 0 ") 
TYP 

PASSING LANE 

o LONG!TUD!NAL JOINT_J 

DIRECTION oc 
TRAFF IC 
--~ 

I 
~ 
D 

~ 

w 
z 
4 
J 

w 
z 
4 
J 

"TRAVEL" LANE FOR 
M~LTIPLE LANES OR 
BOTH LANES OF TWO 

600 (2'-0") 600 (2'-0"l LANE DIRECTIONAL J'/!' 
TYP-+,-ll--+-- TYP ROADWAY. 4 

f------+'-o_~_o __ .o,_ __ o _______ --j __ ~ 
600 (2'-0") 

TYP 2.7 m l9'-0"l 

HOLE PATTERNS FOR PAVEMENT SLAB STABILIZATiON 

LONGITUDINAL JOINT 

--TRANSVERSE JOINT 

,m I I cs,., APPROACH SLA~ SLAB 

300 ( 1' -0")-

30011'-0")7 
J_ 

EDGE OF PAVEMEN~ 

1 
- DEFLECT I ON 

SHOULDER MEASURING 
DEVICE 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED APPROACH SLAB 

GAUGE 

75 

1.2 m 14'-0") 

MINIMUM 

OPTIONAL POSITIONING 

/TRANSVERSE JOINT 

rt-~- 75 ( 3 ") 

GAUGE 

I 
___l_ /r- EDGE OF PAVEMENT 

L rs , 3 "l 

I I 

PLAN VIEW 

OPTIONAL POSITIONING 

~I 
I 

TYPICAL PLACEMENT OF APPROVED DEFLECTION 
MEASURING DEVICE AT JOINT 

I. 

LONGITUD!NAL JOINT 

--TRANSVERSE JOINT 

APPROACH SLAB il~~~ LEAVlSLAB 
300(1'-0")-

300(1'-0'')-i '-----

EDGE OF PAVEMEN~ -DEFLECT ION 
MEASURING 
DEVICE 

SHOULDER 

POSITION OF TEST AXLF FOR TAKING DEFLECTIONS 
WITH LOADED LEAVE SLAB 

SUPPORTS 
SHOULDER PAVEMENT SLAB 

ELEVATION VIEW 

NOTE 
DRILL NEW HOLES FOR REGROUT!NG 150 l 6"J CLOSER TO JOINT OR CRACK. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL Tl-I OF PENN§YL VANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(PATCHING) 
RECOMMENDED APR. 15' 200~ 

,IJ,,...4,a ~ °/ 
RECOMMENDED APR. 15 ' 200~ 

94,t:/il, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 

SHT _i OF _2__ 

RC-26M 



wO 

nnSEALANT RESERVOIR 

-:-.-:C, ,~e-,---v7N'.:,~J V ". q 

~ r,,. : _<l.;Y/1/1"- "·JOINT SEALING MATERIAL, 

SEALANT RE~ERVOJ~\·ri·.> '/. SEE NOTE 3. 
.• 

7 
<l ~ •• TAPE BOND BREAKER 

JOINT BACKING MATERIAL • 1-.~•- EXISTING JOINT 

WHEN NECESSARY < _' 0 ll' . ~ / 
0 V O 

0sEE JOINT SPACING TABLE. 

q ' 

'· ' . ' 
V 

• 0 . 0 < 

V ' 
V 

' V 

' ' q 

' < ' . . 
' q 

' ' 0 
•q 

' . I~ EXISTING 
_q . i, SEE NOTE 

0 V 

EXISTING 
JOINT 

q V 

SEALANT 

STEEL PLATE, 
I. 

SEALANT RESERVOIR 

RESERVO!R-_L_ TAPE BOND BREAKER 

' . 

REHAB I LI TA TED 
JOINT 

SEE NOTE 2. 

TYPE I TYPE 2 

JOINT REHABILITATION 

JOINT SPACING w H 

?. 15 M ( 50' l 25 ( l ") 32 ( 1¼") 

.?: 5 M ( 20') ANO 19 ( %") 25 ( 1 ") 
< 15 M ( 50' i 

<6 M (20'J 10 ( ¾"J 19 ( 1/4") 

NOTES 
1, EXISTING STEEL PLATE IS EITHER 2. 01 THICK 114 GAUGE) WITH 

LAPPED TOP OR FLAT PLATE 3 ( 1/B"l THICK. 

2. REMOVE THE STEEL PLATE WITHIN THE SEALANT 
RESERVOIR. 

3. MAKE THE TOP OF THE JOINT SEALING MATERIAL FROM 3 ( 1/a") 
TO 6 ( 1/4 ") BELOW THE SURFACE OF THE PAVEMENT. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(JOINTS) 

RECOMMENDED APR. 15, 2004 

£k.,.,4.a ~< 
RECOMMENDED APR. 15 ' 2004 

94/,.:(/..(, 
DIRECTOR, BUREAU DF DESlGN CHIEF ENG !NEER 

SHT --2._0F _i_ 

RC-25M 



I rTYPE E OR TYPICAL SPACING 
PAVEMENT 

I 
I vl REL !EF JOINT, SEE NOTE 6 

SEE RC-24~. ' 
rTYPE P JOINT I 

- - SEE NOTE 5. ' --- ---
~ : /DOWEL 

BARS I OS 
~ 
rr 
rr 

750 { 30") TYP 0 

r ---; 
' 

r 
~ >: I I ~ 

" : : : BRIDGE APPROACH SLAB, " 750 ( 30") 
\YPE 

L JOINT 
0 SEE RC- 23M. 0 TYP --i r-~ 

lTYPE 
~ 

0 : : i : : 0 I ,:co-rr rr "· : : 

I L JOJNT BRIDGE 
~ ~ 
0 - _ _J 0 : : : : : : i. : : 
I Lr IE BOLTS OR I 

\_TIE ~ ~ I 
0 TIE BARS 0 ~ BOLTS OR 
;; - --1 - 0 TIE BARS 

L,oo " ;: 
k-TYPE E JOINT 

- - ( 12 ") TYP 
- - w z 

L_ - ~ 
~ 

TYPICAL SPACING 7620 MIN ! 25' l L__ 

SEE NOTE 6 EITHER SIDE / 
i PLAN 

PLAN 
OTHER PAVEMENT PLAIN CONCRETE PAVEMENT COLLECTORS AND LOCAL ROADS --

BRIDGE APPROACHES -
' TYPICAL SPACING 

I 
I SEE NOTE 6 
I 

' NOTES 
I ---

A I A 1. FOR JOINT DETAILS, SEE RC- 20M. 
~ L _j OS I 
~ I 2. CONSTRUCT TYPED JOINTS ON INTERSTATE, EXPRESSWAY, ARTERIAL oc 

I AND RAMP PAVEMENTS. 
rr 
0 I 750 ( 30") 3. WHEN RAMP OR LANE WIDTH EXCEEDS 4. 2 m ( 14') , A TYPE L 
r I TYPI r JOINT 15 REQUIRED AT THE MIDPOINT. 
~ 

~-<-~-~-- ' > " I :~ 0 4. CONSTRUCT ACCELERATION AND DECEL=RAT[ON PORTION 
~ ----

0 ! : : : : ~-- : OF RAMPS WITH THE SAME PAVEMENT STRUCTURE AS THE 
rr I MAINLINE PAVEMENT TO THE FIRST TRANSVERSE JOINT 
~ 

I TYPE L JOINT BEYOND THE RAMP GORE. 
0 I TIE BOLTS OR 

'L 
I T!E BARS 5. CONSTRUCT TYPE P JOINT, AS INDICATED, ON COLLECTORS 
I AND LOCAL ROADS. 
I 6. USEA"1.5m(15'l JOINT SPACING ON ALL PAVEMENTS. 
I 
I 7. ON CURVES, THE JOINT SHALL BE CONSTRUCTED PERPENDICULAR 

' 
TO THE TANGENT ON THE LONG RADIUS SIDE OF THE CURV[. 

1. 8 m J 
MIN TJ 

8. ALL DIMENSIONS ARE IN M!LLJMETERS UNLESS OTHERWJSE NOTED. 
I 

TYPICAL SPACING 

I 
u. s. CUSTOMARY UNITS IN () PARENTHES rs. ( 5' -0 ") 

i SEE NOTE 5 

i I 3.0 m ( 1 O' -O"l 
! 

I 6. 0 m ( 20' -O"l MAX 
---

i - - - - - - PLAN 
; 

0. - - _ /- DOWEL BARS - - TERMINAL SLAB " TYP NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES ~ - - - -
cc 
rr - - - - 750 - - MUST BE USED ON PLANS. METRIC AND 
0 

.::___~~~ ( i 5 ") TYP. ( 30") 

\Y~E 
L JOINT ENGLISH VALUES SHOWN MAY NOT BE MIXED. - - TYP - -

r: -- 1 r ~1 _),. : - - - - - -
~! : : : : 1 COMMONWEAL TH OF PENNSYLVANIA ~-°' i : : : : : : : 

\~·TIE: SOL TS 

DEPARTMENT OF TRANSPORTATION rr, - - - - - - 0+50 ( 2 ") ID ' l ~! I I 
BGREAU OF DESIGN 

~ - - - - - - OR j 

::c:! 
0 --TYPED JOINT TIE BARS r ' > - - - I - - SEE NOTE 2. - -

H " I I t I 

~! - - __J_ - -

I w - - I 1. 8 m ' ~! z 300 ( 12 ") TYP. ( 5' - 0 "l 
~ - - --. - - - -

; ~ i - - I - - - - PLAIN CONCRETE PAVEMENT i __ 3.0 m ( 10'-0"l MIN TO 
6. 0 rn(20'-0''l MAX 

I 
PLAN SECTION A-A -

INTERSTATE AND OTHER LIMITED ACCESS RECOMMENDED APR. 15, 2004 RECOMMENDED APR. IS, 200~ SHT J.. OF .J.._ 

FREEW/'.l,YS, ..a,..,4 • .J]/,. ·t. ~..ef,du, ARTERIALS ANO RAMPS RC-27M DIRECTOR, BUREAU OF DESIGN CH l EF ENG I NEER 



,------- APPLY TACK COAT, I AS INDICATED 

4 0 I I '/2 I s:~N ~:_:_: __ l,_\~-\----1-------i:~d,,___,_~ __ * _____ 1-r-_1;22:::;MLl.2::'.,¼M2Ll.2:::;;¼~2::::,¼~2::::,¼~2:::;;¼2&~w2:2;:;-;o,:;I;"L:"Lc2c:;-;~;-;:"L::::::222&¼:222&~ 
I 

If--' -~LLl. __ ,J RECTANGULAR 
PAVJNG NOTCH 
!NCJDENTAL TO 
THE WEAH!NG 
COURSE 

L~o t 1 ½ "l MINIMUM L APPL y 

EXISTING PAVEMENT 

TACK COAT 
AS INDICAED 

OVERLAY TRANSITION WITH PAVING NOTCH 
ON CONCRETE AND BITUMINOUS PAVEMENTS 

OVERLAY 

PLAN VIEW 

SUPERELEVATION SECTION 

' 

ORIGINAL 
-

PAVEMENT 
. 
' 

OVERLAY 

PLAN VIEW 

TANGENT SECTION 

ORIGINAL :> 
PAVEMENf< 

7 WO· LANE , TWO· WAY TRAFFIC AND 
TWO-LANE DIRECTIONAL 

OVERLAY TRANSITIONS 

t--
lFJRST PASS OF 

PLACED HMA7 

DEPTH OF COMPACTED NOTCH: 
12.5 TO 19 
<½"TO %"l 

WEDGE THICKNESS AT EDGE= 
NOMINAL MAXIMUM AGGREGATE 
SIZE OF MIX 

LONGITUDINAL NOTCHED WEDGE JOINT 

A SEE TABLE A FOR 
DIMENSIONAL REQUIREMENTS 

* SHOULD EQUAL THE THICKNESS 
OF THE WEARING COURSE. 

TABLE A 

FUNCTIONAL SLOPE PAVING NOTCH 
CLASSIFICATION M L 

I MAX IMUMI I MIN I MUM! 
INTERSTATE AND OTHER 0. 1 71/. 15 m 
LIMITED ACCESS FREEWAYS ( l" IN 50') { 50' l 

ARTERIALS> 70 km/h 145 MPHJ o. 281/. 9 m 
SEE NOTE 2. ( l" IN 30' l ( 30' l 
ARTERIALS< 70 km/h 145 MPHl 0.83% 3 m 
SEE NOTE 2 ( l" IN 1 O' l ( 1 O' J 

COLLECTORS ANO LOCAL ROADS 0.83% 3 m 
( 1" IN 1 O' l ( 1 O' l 

CROSS STREETS 8. 33% 0. 3 m 

SEE NOTE I ( 1" IN l 2 ") ( I' l 

DRIVEWAYS 8. 33% NO NOTCH ( 1" IN i 2 ") 

TABLE B 

NOMINAL MAXIMUM AGGREGATE SIZE 

MIX METRIC ENGLISH 

SP9.5 9. 5 % " ( ID-2W, ID-2W H. 0. l 

SP12.5 12. 5 /'2 " 

SP19 
19 3/, ,, 

( 1 D- 38, ! 0- 2B, JD-2B H. D.) 

NOTES: 

1. USE HIGHER APPROPRIATE CRJTER!A IF A CROSS STREET 
HAS A FUNCTIONAL CLASSIFICATION OF COLLECTORS AND 
LOCAL ROADS OR HIGHER. 

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

3. PLACE EDGE FLUSH WITH EXISTING PAVEMENT AND SEAL A~ 
SPECIFIED IN PUBLICATION 408, SECTION 40l.3(k)3. 

4, ALL DIMENSIONS ARE IN MILL!METERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BGREAU OF DESIGN 

OVERLAY TRANSITIONS 
AND 

PAVING NOTCHES 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR, 15, 2004 SHT j_ OF_!_ 

£k....4~ q.a:tu, >-----------1 
DIRECTOR, BUREAU OF DESIGN CH [EF ENG [NEER RC - 2 8 M 



a'.--1 
"' ~I 
0: N1 
,n 
,.._, o' 

0 
ill 

L_J ___ _ 
_L -, 

TY?E ! 8ACKF [L: 

R'JCK AND SHALE 

NO. 57 COARSE 
AGGREGATE 
I TAMPED! 

0 
n 

0 1 N 

~i D 

VAR ABLE [XiiU 
O!:PTH "!PE r-TA\iPED ,S01L OR SUBBASE 

UNDERDRA!',~ "'w I~ 
+1- -T-~~'.::9 

0 1,,i1;;1Eil! ISi,, .. ~ * L.!l C)) a,::::=::::::::~;, 
CL ASS I - - f __ 

1
,~•iwI~imim~~~~~,

1
~ . GEOTEXT!LE MATERIAL, l 12 • I BATTER, 

Wl-EN INDICATED, ~ BOTH SIDES 

·:·:- /,.------Fil\E AGGREGATE 1 
·. / Fll TER BLANr<.ET 

.J_ ___ 't:;:Q'.;±;,l;:cf'--._.NO. 57 COARSE AGGREGATE 

0 
ill 

:..<·.·:·.-· ..... t (TAMPEOI 

~;R?l~ - -75 I 3 "l MIN 

1, :0:-J r 
L_L_,'t'-~ee'·"'="'=~=:::;: 

111TH TYPE I BACKF!LL, 
FINE AGGREGATE WITH 
TYPE I I BACKFILL 

' *'~ NO. 8 COAo/SE :375 ( 15",i ! L_50 (2"l 
AGGREGA T,:. ---TYP -
(-:- A!/.?EJI D­

~--L _:: -

PLACE IN '-.AYERS OF 
·00-300 14"-!Z"l 
TH l CK f.lAX. THOROUGHLY 
TAMPED. TYPE Ii BACKF :LL 

PIPE UNDERDRAIN 

' 375 { I 5 ") 

EXTRA DEPTH 

CRIMP AROUND O~TLET END OF 

END 

LAYERS OF SATiSFACTO~Y-----· f•' 

PIPE AND SECU~:C TO PIPE WlTH 

GALVANIZED STEEL WIRE CR OTHER 

ACCEPTABLE FASTENING ~ETH/ 

SEE NOTE 4 / E~BANKMENT MATER!AL, 
100 14") Tli!CK, 
THOROLG;-.!_ Y TAM:'EO 

50 ( 2 ----·- ___ 3_00 _ c. i 2 ") 
MIN 

r:a ,,,, .. ~.: 
19 x 19 ( ¾"x%"l WlRE MESH 

I. 

2. 

3. 

'· 

s. 

,. 

4 5' TY.". 

PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED lN PUBLICATION 
406, SECTION 6i0 FOR P!P::': UNOERJRA!N AND PAVEMENT BASE 
ORA !\J. 

PROV 1 DE BI TUM I NOUS PAPER '//HEN GEOTEXT ! LE MATER I AL IS NOT I NO I CA TED. 

FOR 'HE SUBSURFACE DRAIN OUTLET PROVJJE MATERIALS MEET!NG THE 
REQu:REMENTS OF PUBLICATION .ios, SECTiON 615. A MINIMUM OF 600 124"') 
OF COVER OVE'1 THE P!PE !S REQUIRED F0'1 OUTLETS CONSTRUCTED W!TH 
THE SA~E MAT:RIAL AS THE UNDERDRA!N OR ?AVEMENT BASE DRA!N • 

USE -HE WIRE ~ESH SHIELD IN AREAS NOT SUBJECT TO \!OWING OR DAMAGE 
BY EQUlPMENT OR VEHICLES. REFER TO RC-31~ FOR CONSTRUCTION OF 
ENOWALLS ."OR OUTLET PROTECTION. 

LONG:TUO!NAL SASE DRAINS MAY RUN CO,'-ITJNUOUSLY Tf-ROUCH 'WO ( 2) 
OUTLETS. use; A ,:5• ELBOW ON 'HE TH!RJ OUTLET OF A srn:c:s. 
B:CG:N T'1E DRAIN FOLLO'//HJG THE THIRD OUTLET '//]TH AN ENO CAP. 

ALL DIMEr-.S[ONS ARE !N \l[LL!V.ETERS UNLESS OTHERWISE NOIED. 
LJ. S. Ct.;STOV.ARY UN:TS l\J ( I PAREtJT!-iESJS. 

FLOW 

! 

----AS INOJCATED--- --· ·-1 END CAP-" 

SCREENING, 1.37 THICK ( 17 GAGEi 
M!NIMUM, GALVAN!ZED 
A;:TER WEAViNG. ---------~ LONGITUDl~AL BASE DRAIN AND OUT~ET CONFIGURATION 

EXCAVATION OVER 'JOO 136") IN DEPTH A\JD FOR A MAXIMUM '/llDTH 0~ 
600 ( 24") IS PAYABLE AS CLASS 4 C:XCAVAT!ON. USE SU8SURFAC:C DRA!N 
au-LETS FO~ ALL PIPE UNDERCRAIN AND ?AVEMENT BASE DRA:NS. DETAIL A 

WIRE MESH SHIELD 

3ASE COURSE 
OR PAVEf/Er-. T ·-, 

SUBSURFACE DRAIN OUTLETS 
CSEE DEH.!L A,I 

-SHOULDER OR 
CURB G'JTTEi'l 

CONSTRUCT Ti-,E OUTLET INVE:'l:T II 
100 13") l MINIMUM) HlGl-lER 
T""1AN THE SWALE LINE ELEVATION.---

BASE COURSE 

OR ?AVEMEN~T­

;--Sf-lOULDE"l OR 

, ,-T-;--;--11'..._'.:'~'JR~3"_'GlTER 

,. / ir svBGRAO:: 

.-~ I 
~, ~~ -I? 

-NO. 8 COARSE AGGREGATE 
' I TAMPEDI 

~ OUTLET PRQT:;CTION 
SEE NOTE 4 

BASE COURSE 
OR PAVEMENT 

,suBBASE 

\ 

L_ f-----_j____ !'- 11-
/ I 

SJ:!BASE _,, ____..... r'.'\ ; --.:::::::---- , 
~ ~~~ i ~-
-CLASS 1 f-f'k',= _ 

1 
,l,. 

PAVE VENT C) 

BASE ORA: N 

\ 7 --1,=;,;;i--;----z,L 
.Li~---- ~ ! 

SEE NOTE 5 

LEGf'NQ 

,1,. DEc,TH 8!:LOW SUBBASE EQUAL TO THE OUTS!OE DIAMETER OF SPEClFIEiJ 
PI PE PLUS 50 ( 2 "l. 

C) WHEN STORM SEWER IS REQUIRED AND IT INTERFERES WITH PLACE~ENT OF 
PAVEME\Jr BASE DRAIN, EL:MiNATE THE PAVWENT BASE DRAIN AND USE 
COMBINATION STORM SEWER ANO UNDERDRAIN. 

* WHEN GEOTEXT!LE MATERIAL IS USED FOR TYPE II BACKF!LL, REPLACE FINE 
AGGREG/1 TE FILTER BLANKET 'II I TH EQUl VALENT DEPTH OF NO. 8 COARSE 
AGGR~GATE. WHERE ACCESS BY TR!:NCH EQUIPMENT JS FEASIBLE, PROVIDE 
TRENC·l WIDTH EQUAL TO PIPE OUTSIDE DIAMETER PLUS 50 ( 2''l, BUT NOT LESS 
THAN 150 16"1, WHEN GEOTEXTILE MATERIAL IS INDICATED. 

t TYPE I OR TYPE I! BACKF!LL 

O= SU83ASE DEP-H 

NOTE: VALUES 
AND 

EITHER ALL 
MUST BE 
ENGLISH 

METRIC OR ALL ENGLIS~ 
USED ON PLANS. METRIC 
VALUES SHOWN MAY NOT BE M"XED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMEKT OF TRAKSPORTATIO~ 

Bt:REAU OF DESIG:-S 

c::o-EXTILE \IATER!AL 
1 

1 ~---l 
'--~~ ---..1._ 

----=-==.,;::;;===~~· xl--------1 
I , // A • "----PAV:CMENT BASE ORA~N O 
-,o 

2 
V./ 1so~~t -

":"E OUTS'.DE Q;AME-E"l 
?_us :oc iA:;, 

- 50 

TY~!CAL PLACE~=~J~ 
I c:'Er,J CV,J!::1 S:...Btlt:.S=l 

PlPE OlTSJDE O:AMETE~ 
?Ll,'S 50 f)j~ ------

-50 

lY?[CAL FLACEM=~T 
{ STA\JDA,~D SL;BBASEl 

PAVEMENT BASE DRAIN 

5--( ;,i'g~ 

PJPE OUTSIDE DIAMETER 
PLUS 50 MIN------~ 

I ' c-----1 
CLASS l 
GEOTEXTILE MATER!A_ 

SUBSURFACE DRAINS 
PLACEMENT AT CURB SECTION 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT J_ OF _5_ 

£/....4~ 9-ef.du, f-------, 
DIRECTOR, BUREAU o~ OESIG'l c~rEF ENGINEER RC- 3QM 



CURB-....__,_ 

-- EDGE OF PAVEMENT 

BASE COURSE \BITUMINOUS CONCRETE BASE 
OR PAVEMENT7 \ COURSE, WHEN REQUIRED. 

!/''----\,er=·[=·\\-\ ;;r---~\~S~H~O~U~L~D E:S V L :.>,,,,,. ----r ' ' 
~ I so ( 2 "] · ~ ~i~ ~ 

a! ( TYPJ ..,.,- 7 
LI : ~ ct:ia::o... ~ 

,.._________._ o!~ ~ (""SU~GRAOE 
sul33ASE____'\ "f g!;::._, ---------------

50 l2"1 M[Nl ,...,:-

PREFABRICATED . (-
PAVEMENT BASE _l_ ::..------· IF !NE AGGREGATE, TYPE A 

__/ "'-._Jl EXCEPT LIMES TONE SANDI 
DRAIN SYSTEM- l s I ,COMPACTED IN MAXIMUM 

a---c-i 1230 ( 9 ") THK. COMPACTED 
100-150 (4"-6"'l TYP____'.___J , :LIFTS. 

PREFABRICATED 
PAVEMENT BASE DRAIN 

I REHAB IL ITATIONI 
SEE NOTE 3. 

nVAR!ES WITH INLET 
BOX PLACEMENT 

BASE COURSE 
OR PAVEMENT 

I SUBBASE 

1---------++-----------'-\----j_ 

~~CLASS 1 
GEOTEXTILE MATERIAL 

LOWEST ROWS OF 
PERFORATIONS 

(4") TAMPED 
600 (24") 
SUBGRADE 
DRAIN----, 

OUTS!D= DIAMETER OF PIPE AT J 
BELL OR BAND+ 300 ( :2"l MIN -

COMBINATION 
STORM SEWER AND UNDERDRAIN 

BASE COURSE 
OR PAVEMENT-7 

f-------r----r----------Jr------1==-:':',' 

[
Ll_-----------+-= 

0 1---~ --r1 / 
SUBBASE --" 'id.'\. _i ~---- r ct 

CLASS 1 GEOTEXrILE ~----- l./.l PAVEMENT 
MATERIAL---~ i .~f--____ f'·· I BASE D~AlN 

L ' I ~ 
NO. B COARSE / , -, ---: L 50 ( 2 ") 
AGGREGATE l__ __ PIPE OUTSIDE DIAMETER 
[ TAMPEDI--------· PLUS 50 l 2 ") MIN 

PAVEMENT BASE DRAIN 
I REHAB IL !TATIONI 

1. PROV IDE MATERIALS AND CONSTRUCT l ON IAEE T ! NG l HE REQUIREMENTS OF 
PUBLiCATION ~08, SECTiON 610 FOR PAVEMENT BASE DRAIN, 
SECTION 612 FOR SUBGRADE DRAINS AND SECTION 60~ FOR COMB!NAT!ON 
STORM SEWER AND UNOERDRAIN. 

?. PROVIOE BlTUM!NOUS PAPER WHEN GEOTEXTiLE MATERIAL !SNOT INDICATED. 

-~- PREFAB.~lCATED PAVEMENT BASE DRAIN IS NOT RECOMM!:::NDED UNDER CURBED 
SECTIONS AND ADJACENT TO WlOENED PAVEMENT. 

LEGEND 
A. DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE Dl.6.METER OF SPECIFIED P!PE 

PLUS 50 12"). 

Cl WHEN STORM SEWER IS REQUIRED AND IT !NTERFERES WITH PLACEMENT OF PAVEMENT 
BASE ORA! N, Ell MI NATE THE PAVEMENT BAS!: ORA IN AND USE COMB l NAT I ON STORf.' 
SEWER AND UNDERDRAIN. 

D= SUBBASE DEPTH. 

IF SLOUGH!NG OF THE SLBBASE MATERIAL ~~OM UNDER THE PAVEMENT [S OBSERVED DURING 
TRENCH EXCAVATION, COMPACT BACKFILL HYDRAULICALLY, AS DIRECTED BY THE ENGINEER. 

EMBANKMENT ORIGINAL 
GROUND L lNE-

~ WIDTH IS EQUAL TO 75-125 (3"-S"l OF BACKFILL AGGREGATE PLUS 25 (l") FOR THE 
PREFABRICATED BASE DRAIN. 

375 MIN 

( 15 "I 

NO. 57 COARSE AGGREGATE 
(TAMPED) 

_..,,------- CLASS 1 
/ GEOTEXTILE MA~ER!AL, 

WHEN I ND I CA TED.____:__....-,-

! 375 MIN~ 

( 15 "I 

* VARY TO MAINTAIN THE NECESSARY SUBGRAOE SLOPE. CONSIDER ADOJTIONAL AGGREGPE 

* 

600 ( 2~ "l SUBGRADE 
DRAIN 

INCIDENTAL TO THE SUBGRADE DRAIN PAY ITEM. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENG~ISH VALUES SHOWN MAY NOT BE MIXED. 

CiDMMO).TWEALTH or PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

NOTE: PLACE NO. 57 COARSE AGGREGATE, TAMPED :N LAYERS 150 ( 6") THJCK, STARTING 
TREATMENT UNDER SUBSASE TREATMENT UNDER EM3ANKMENT BUREAU OF DESIGN 

AT THE LOWC:ST ROWS OF PERFORATIONS OR THE START OF THE O?EN JOINT. PLACE 
GROUPS OF .:'ERFORATIONS OR THE OPE:-.J JOINT ( t/3 P!PE CIRCUMFERE:--ICEI 

SYMMETRICALLY ABOUT THE VERTICAL CENTER L!NE. 

SUBGRADE DRAIN 

SUBSURFACE DRAINS 

RECOMMENDED APR. 15, 200~ RECOMMENDED APR. 15, 200<1 SHT...2..0F__5_ 

..a...A•--" ·1 ,;p.e,f.,:tu, 1--------j 

DIRECTOR, BUREAU OF DESIGN CHIEF ENGlNEER RC- 30M 



( t:NOWALU 

[COMPACTED 2A MATERIAL, 
/ SEE SH:CET 4. 

!---------_/·--I--;.-----_/ 

50(2'") MIN-! 

BACKFILL DETAIL AT ENDWALL 
1 FOR CONCRETE c'IPEJ 

r END SECTION ---7 
I 

I 

,- COMPACTED 
i° SEE SHEET 

I 
l 
i 

( 6") M!N 

ZAMATERJAL, ,. 

,------- GROUND 
ROADWAY 

--......._ EXCAVAT JON -~ -
r s- -_ --v /2½'.f I - -

r~ 
J ROADWAY~ 
(E-MBAN.<MENT 

LINE 

\ 

FOR EXCAVATION DETAILS, 
SEE DETAILS AND CHANNELS 
AND PARALLEL DITCH 
DETAILS. 

X 300 ( 12 ") MAX AROUND 

J L l ENTIRf: ENDWAc.L FOOTING. 
X·- ..; ~x 

EXCAVATION FOR ENDWALLS 

t'J I 
1.5 

1200 14'-0"1 
COVER 
OVER PIPE 

I 
½f------J_ 

NOTE: 
1050 ( 3' -6") MAX F'<OM 
BOTTOM OF TRENCH TO 
START OF 1:1.5 LArnACK. 
BASE THE PAY I_ [MIT 
ON THE LAYBACK SLOPE 
UP TO A MAX OF 1:1.5. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR P!PE IN CUT OR Fill WHERE 
SUBGRADE IS 1050 (3'-6") OR MORE 
ABOVE THE BOTTOM OF THE TRENCH. 

1. PROViDE MATERIALS ANO CONSTRUCT AS SPECl"IEO 
IN PUBLJCATiON 406, SECTION 601 FOR PIPE 
CULVERTS, SECTION 602 FOR CORRUGATED METAL 
PIPE-ARCH CULVERTS AND SECTION 603 FOR 
METAL PLATE CULVERTS, 

2. SHORING OR TRENCH BOX INSTALLATION FOR 
FLEXIBLE PIPE IS NOT NORMALLY USED. [F SHORING 
OR TRENCH BOX INSTALLATION IS PERMITTED IN 
SPEC I Al CIRCUMSTANCES, REFER TO PUBLIC/,, TI ON 408 , 
SECTION 601.3 (fl. 

3. IN ALL EXCAVATION AREAS FOLLOW OSHA SAFETY 
REQUIREMENTS, 

4, 00 NOT CCMPACT NO. B MATERIAL USED f'O~ BEDDING 
UNDER CONCRETE PIPES. 

5. ALLOW NO PA~MENT FOR EXCAVATION IN EXCESS OF 
SPECIFIED L!MITS AND FOR ADDITIONAL BACKFILL 
MATERIAL REQUIRED. 

6. PAYMENT FOR TYE BACKFILL ENVELOPE, INCLUDING 
BEDDING, COARSE AGGREGATE ANO SUITABLE MATERIAL 
UP TO 300 l 12"1 ABOVE THE PIPE IS INCIDENTAL TO THE 
Pl PE. 

7. FOR BOTTOM TRENCH WIDTHS ?2.S rn (8'-0"), ALL 
EXCAVATION ;s CLASS 1. 

8. FOR INLET OR OUTLET PROTECT!ON SEE DETA[L A. 

« ~ --To, Do 

L-'-''-"-.'o....'>.-'-'s.1'"'"~~0C~~,cc4 ==l I so ( 6 "'i M J N LEGEND 
5012"')MIN 

BACKFILL DETAIL AT END SECTION 
I FOR CONCRETE PIPE) 

)COMPACTED I SEE SSEE T 

2A MATER!AL, 

'· 

~, ~.L'-'-:j" -,-""~~,lo Ho 

VARIABLE ::xTRA 
DEPTH FO" PIPE 
UNDERDRAJ.'l AND 
PAVEMENT :!ASE 
DRAIN-----, 

BOTTOM OF TAMPED SOIL 
( P: PE UNDERDRA I Nl 
OR BOTTOM OF SUBBASE 
( PAVEMENT BASE DRAINl 

1/1~VERTICAL FACE FOR 
EXTRA DEPTH BASE 
DRAIN ( TYPl , 
BOTH SIDES 

. ---. 
PLACE IN LAYERS OF- z -+--i I ·a, 
100-300 (4'·-;z-,i ~:;: j37511s"1 ~I< 

-12: I BATTER FOR 
EXTRA DEPTH 
UNDERDRA IN ( TYPJ 
BOTH SIDES 

THICK MAX. "'§; ...... --~ -

1

,'s 
THOROL..GHL Y - ffi I rP I PE ;; u.J 

TAMPED. g ~ b ~ ~ 
~ = ; a J ~,~ 

~ - --1 

' 
l--00+1200 

ABOVE DRAWING SHOWS EXCAVATION 
.=oR PIPE IN CUT OR FILL WHERE 
SHOR!NG OR A TRENCH BOX lS USED. 

PAY LIMITS FOR PIPE EXCAVATION 

r'c~-'sc---'c-'~"' ... '"-' -1-
C,._',_c~'-"-~-"-'l-'-'~~c~cCC;c·cCC. :.J .. _ ____l_l 5 0 I 6 ") MIN EXTRA DEPTH FOR PIPE 

UNDERDRA IN AND 
PAVEMENT BASE DRAIN 

50 12") MIN_j 

BACKFILL DETAIL AT LAST SECTION OF PiPE 
I FO~ CONCRETE PIPE) DETAIL A - PIPE INLET OR 

OUTLET PROTECTION 

D 450 l !8 ) , R 4 ROCK, FO~ PIPES LESS THAN 300 ( 36") INSIDE OIAM:CTER OR SPAN. 
D 600 124"), R 5 ROCK, FOR PIPES 900 !36") AND GREATER INSIO':: D!AMETER OR SPAN. 

~ CLASS 4 EXCAVATION 

~ CLASS I EXCAVATION 

[;:.;:-r.-:/_· . .-:·,._. .. _:/(I AGGREGATE FOR BEDDING ( AASHTO NO. Bl 

~ COARSE AGGREGATE (2A) 

Do= OUTSIDE DIAMETER OF PIPE. 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION BEDDING BACKFILL 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15 , 2004 SHT __J__ OF _ __5_ 

..a...,,1:.~ "( -9..e/.du, 
O!RECTOR, BUREAU OF DESIGN CHIEF ENGl:.EER RC-30M 



NOTES 

PIPE INSTALLATION PROCEDURES STEP 6A : CONCRETE PIPE 
S,EP GC• THERMOPLASTIC p I PE 1. THE INSTALLATION OF PIPES 1800 ( 72") OR GREATER INSIDE 

DIAMETER OR SPAN JS PERMITTED WITHOUT PLACING 

CONSTRUCi!ON DETAILS BELOW COVER TME FOLLOWING CONDITIONS: 

!Al PIPE LYING ON TOP OF THE NATURAL GROUND, 
ROCK OR CO~PACTED (97% SPDl Fill. 

I Bl THE EXISTING GROUND IS BETWEEN •HE TOP 
AND THE BOTTOM OF HE PROPOSED P!PE ANO THE 
PIPE JS TO BE COVEREC:: WITH EARTH FILL. 

l Cl THE TOP OF PIPE IS BELOW THE LEVEL OF T!--<E 
NATURAL GROUND OR CO\.IPACTED Fill ( TO M!N!MLM 
971/. SPDl AND TO BE COVERED WITH EARTH F !I_L 
TO HEIGHTS ABOVE fHE NATURAL GROUND. 

ST[."' I : REMOVE TOPSOIL I lOMPR.E:>'.:ilBLE LAYER OF ORGAN]C 
MATERJAU TO A WJDTl-i EQUAL TO 5 OUTSIDE 01AME 7 ERS OF 
THE PIPE IN ALL FILL CONDITIONS ASOVE lAI, (8) & (Cl. 
ALSO IF SPECIFIED ON THE CONTRACT DRAWING, UNDERCUT FOR 
THE DEPTH BELOW THE BEDDING AS S'-!OWN BY DESIGN I MAKE MIN 
WIDTH 5 DIAMETERS OF PIPE). PAY AS CLASS I EXCAVATION. 

STEP 2 CONSTRUCT THE EMBANKMENT TO 1200 ( 4' -0"1 ABOVE 
THE TOP OF PIPE OR TO THE SUBGRA)E ELEVATION, 
WHICHEVER IS LESS. FOR PIPES 1800 C 72"1 OR GREA"'ER 
SEE NOTE 1. 

STEP 3 : EXCAVATE THE TRENCH TO THE W!OTH OF 
THE OUTSIDE DIAMETER Of THE FJPE PLUS 
1200 I 4' -0") ANO CREATE AN APPROPRIATE 
BEOO !NG 150 ( 6 ") DEEP. 

STEP 4 FOR CONCRETE PIPE, IF THiS EXCAVATIO:,,/ IS THROUGH 
ROCK, OR IIARO SHALE, OR IN ARi:AS OF U.'JDERCUT, PRCVIDf: 
150+40 rrnv'm I 6"+½" INCH/FT! OF, Oo+l200 ( 4' -0"1, BELO'// 
THE JNTE~lOEO BOTTOM ELEVATION OF THE PIPE, ~00 116") MAX. 

NOTE: IF UNSUITABLE MATERIAL IS FOUND, UNDERCUT AS DIRECTED 
AND BACKFILL WITH SUITABLE MATERIAL TO BOTTOM OF 
BEDDING ELEVATION. (UNLESS OTHERWISE SPECIFIED.) 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 
\00 ( 4 "J THICK, ADJACENT TO THE LOWER 1--'AUNCHES 
TO A HEIGHT OF 0. 6 Do. COMPACT TO 95% SPO. 
TEST THE SIDE BACKFILL MATERIAL AND CONTINUE 
EMBANKMENT IN ACCORDANCE WI TH PUBL I CAT I ON ~08, 
SECTION bO\. 

' 
I 

PLACE ~NCOMPACTED SUITABLE MATERIAL OVER 
PIPE. ( DO NOT COMPACT. I BACKFILL SIDES 
ANO CO\IPACT. CONTiNUE EMBANKMENT. 

---.. SU I TABLE 
MATERIAL 

600 IC2· -o") 

-1200 i4'·0"l MIN 

I 

1 
I 

MIN 97% 
:.__COMPACTION 
• SPD 
I ! SEE NOTE 71 

~ MIN 95% 
0.6 Dol----CDMPACTION 

I I SPO 
----'--------'-

. -. 
I ! L....!50 ( f; ') MIN 
:--Do-1200 (~·-o··J-"'"j 

FILLS 1.5 m TO 14.5 m I S'TO 48'1 
FOR FILLS OVER l~.6 rn ('18'1, SEE NOTE 8. 

PLACE SUITABLE MATERIAL IN A 
SYMMETRICAL MANNER IN LlFTS 100 (~") 
THICK, AN/J COM~ACT TO 97% SPD. 

SUBGRADE 
ELEVAT!ON

7 --.1m=~--------~ 
"'SUITABLE 

I.IA TERI AL 

' / : 
1200 14') OR I 

LESS -- · ··---j 
~-~--I---' 

MIN 97% 
COMPACTION 

SPD 
( SEE NOTE 7) 

SHALLOW FILLS 1200 ( 4' -0 "I AND LESS 

STEP 68 METAL PIPE AND 
METAL PLATE PIPE 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 ( 4") 
THICK, ADJACENT TO THE LOWER HAL..NCHES TO A HEIGHT OF 

PLACE 2A COARSE AGGREGATE MATERIAL, !N LIFTS 100 (4"} 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 300 ( 12 "l ABOVE TOP OF P !PE. COMPACT TO 9S% SPD. 
TEST THE BACKFILL MATERIAL AND CONTINUE EMBANKME,''H IN 
ACCORDANCE W!TH PUBLICATION 408, SECTION f;Qt. 

SUITABLE 
I.IA TER ! AL 

,-DUMPED 2A MIN 97% 

I
I ~COMPACTION , , '\ / r SPD 

l______ ~ I SEE NOTE Tl 
300: 12") k--c-?"t--sccsc-"""-"1 I ~o MIN 95% 

COf.'PACi iON 
S0 D 

~Oo+\200 (4'-0"l-J--l\50 {6"1 MIN 

STEP 6D . MET AL 
METAL 

PIPE 
PLATE 

ARCH 
PIPE 

AND 
ARCH 

( I) PLACE 2A COARSE AGGREGATE MATER JAi_ ( 0. 15 x RISE) 
ON TOP OF THE BEDDING ANO FORM TH~ CRADLE. 

( 2) LAY THE PIPE ON THE PREPARED CRADLE, 

( 3) PLACE 2A COARSE AGGREGATE MATER I AL , IN LIFTS ; 00 ( ~ ") 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HE!GHT 
OF 300 ( 12") ABOVE TOP OF P!PE. COMPACT TO 95% SPD. 
TEST THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE W!TH PUBL!CArlON 408, SECTION 601. 

SUITABLE 
MATER I AL 

-DUMPED 2A 

/ 

MIN 97% 
1/ COMPACTION 
I SPO 

EMBANKMENT F!RST. MAKE THE BACKFILL ENVELOPE AS 
SHOWN ON THIS DRAWJNG EXCEPT PROVIDE 2A MATER[AL ON 
EACH SIDE OF THE PIPE EQUAL TO ONE OUTSIDE DIAMETER 
OR SPAN OF THE P!PE. FOR CONCRETE PIPE, T!-IE \VlDTH OF 
UNCOMPACTED AGGREGATE FOR BEDDING ( AASHTO NO. 8) 
R':MA[NS AT Do+ '200 (4'-0"l. PAYMENT FO"! THE 2A ~ATE.RIAL 
IS AS PER NOTE 3. 

2. A HIGHER STRENGTH PIPE THAN SPECIFIED MAY BE SUPPLIED 
A~ ~O ADDITIONAL COST TO THE DEPARTMENT. 

3. PAYMC:NT FOR THE BACKFILL ENVELOPE INCLUDiNG BEDDING, 
COA"SE AGGREGATE AND SUITABLE MAlER!AL UP TO 
300 l 12") ABOVE THE PlPE IS INCIDENTAL TO T'~E PIPE. 

~- TO PRECLUDE POINT LOAD!I\G ON RELATIVELY RIGID CONCRETE 
PIPE, DO NOT COMPACT AASHTO NO. 8 BEDDING MATERIAL. 

5. FOR TRENCH BOX/SHORING INSTALLATION REQU]RE\IENTS 
REFC:R TO PUBL!CATiON 408, SECTION 601. 

6. PERMIT PLACEMENT OF BACKF!LL MATERIAL IN LAYERS, 
LIFTS, 200 I 8"l T!-1iCK WHEN USING VIBRATORY COMPACTION 
EQUIPMENT. 

7. COMPACT TOP \000 ( 3' -0") OF SUBGRADE ro 100% IN ACCORDANCE: 
WITH PJ3L!Clo.T!ON 408, SE.Cf ION 206. 3. 

8, FOR REINFORCED CONCRETE PIPES INSTALLED '111TH 14.9 rn 149' 
OF COVER OR MORE, PROVIDE 300 ( 12"> BEDDING MINIMUM AND 
400 1 lb"I WHEN ROCK IS PRESENT. 

L EGENO 

1<··•···.·.·.····<I 

tS:~ 
AGGREGATE FOR BE.DD ING ( AASHTO NO. 8) , 
UN COMP ACTED 

COARSE AGGREGA fE l 2Al 

Do CUTSJOE DIAMETER OF PIPE, MILLIMETERS 

SPD STANDARD PROCTOR DENSITY 

ID INSIDE DIAMETER 

SUITABLE MATEl~IAL CONTAINING NO DEB"IS, ORGANlC MATTER, 
MATERIAL FROZEN MATERIAL OR LARGE STONES WITH A DIM.'FTER 

CREATE~ THAN ONE-HALF THE lH!CKNESS OF THE 
COMPACTED LAYERS BEING PLACED. 

'.> TEP 5 : LAY PI PE ON APPROPR l ATE 3EOD 1 NG. SEE STEP 60 FOR WET AL P !PE 
ARCH AND WETAL PLATE PIP~ ARCH. 

300 ( 12") ABOVE TOP OF PIPE. COWPACT TO 95% s~o. TEST 
J_ ( SEE NOTE 7) 

STEP 6 

FOR SPEC!AL JESIGNS, LOCA-:-E 
"TOP" MARK I NG AT TOP OF P: PE. 

BEDDING 

AASHTO NO. B ( UNCONPACTEDl -CONCR'cTE PIPE 

2A ( UNCOMPACTEOl -METAL ?!PE 

!_ 150 16") MIN 
BEDDING 

FD" CONCRETE PIPE, SEE STEP 6A. =o" METAL PIPE ANO METAL PLATE PIPE, 
FD." THERMOPLAST'.C PIPE, SEE STEP bC. 
FOR METAL PIPE ARCH ANO META'_ 
PLATE P:PE ARCH, SEE STEP 60. 

2A ( UNCOMPACTEDl -THERMOP'...AST l (; PI PE 

SEE STEP 08. 

THE BACl(FILL MATERIAL ANO CONTINUE EMBANKMENT JN 
ACCORQA.~CE WI TH PUBLICATION 408, SECT I ON 601. 

SL: IT ABLE 
MATER I At_ 

r- DUMPED 2A MIN 97% 
• rr COMPACT ION 

1 ' ; / r SPO 
i __ k---~+~---nf-~_.L ( SEE NOTE 7) 

300 ! 1~'--c'c"c'+---"'s-''I---

D MIN 95% 
COMPACTION 

SPD 

i 
_L_ 

-- Do+ 1200 ( 4' -0")-~ L ISO ( 6 ") MIN 

~1 1_~1 
.--C7Sv,ci'7T~~~--c 

~lz ISPAN + 1200 I 4' -0 'I! 

~!; _, 

Ml N 951/. 
COMPACT JON 
SPD 

NOTE: EITHER ALL 
MUST BE 
ENGLISH 

METRIC 
USED ON 
VALUES SHOWN 

OR ALL ENGLISH VALUES 
PLANS. METRIC AND 

MAY NOT BE MIXED. 

COMMONWEAL TH: OF Jl>ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION BEDDING BACKFILL 

RECOMMENDED APR. 15 , 2004 RECOMM~NDED APR. 15 ' 2004 SHT __1_0F _ _5_ 
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I 
; 
.! 150 ( 6") MIN. I TYP. l 1 ·- ------ -----+---'--

(AT SPRINGLINE OF ClR°CULA-R 
PIPE OR PIPE ARCH) 

+o = NOMINAL DiAMETER OR RISE IN 
DESCRIPTION OF Pl?E ITEM. 

900 rrrn ( 3' -0"1 MAXIMUM DIAMETER 
OR RISE. 

150 (6") M!N.(TYP.) I 

SUBGRADE 

-

0,r;:;:: 
~@~-~SUITABLE ~;& MATERIAL 

. . : 

(AT SPR!NGLlNE OF CIRCULAR 
PIPE OR PIPE A~CHI 

FLOWABLE BACKFILL DETAIL 
I SEE NOTE 41 

( 6") 

NOTES: 

I. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE W!TH THE 
REQUIREMENTS OF PUBLICATION ~08, SECTIONS 601 ANO 220. 

2. FLOWABLE BACKFILL W[ll ENVELOP THE LAST SECTION OF PIPE OR ENO 
SECTION. CONSTRUCT DI~E OF FLOWABLE BACKFILL MATERIAL AS SPECIFIED 
IN SPECIAL PROVISION OR "ROV(DE FORMWORK TO CONTAIN FLOWASLE 
BACKFILL. 

3. PAn.!ENT FOR THE BACK"lLL ENVELOP I AGGREGATE, BEDDING AND 3ACKFILL OR 
FLOWABLE BACKFILL '-!ATERIALI AND SUITABLE MATERIAL UP TO 300 ( 12") ABOVE 
Tf-JE PIPE JS INCIDENTAL TO THE PIPE. 

~- THE FLOWABLE 3ACKF!LL DETAiL REPLACES STEPS GA, 6B, 6C AND 6D ON SHEET~ 
WHEN FLOWABLE BACK F!LL IS SPECIFIED. 

-f:! IF DRAINAGE IS REQUIRED TO MAINTAIN POSITIVE 
FLOW OF WATER AWAY FROM THE TRENCH, !T MUST 
BE PROVIDED BY USE OF PROPERLY DESIGNED GRANULAR 
OR SYNTHETIC DRAINS • 

*SUITABLE= MATERIAL CO:-.JTAINING NO DEBRIS, ORGANIC 
MATERIAL MATTER, FROZEN MATERlAL OR LARGE STONES 

WITH A DIAMETER GREATER THAN ONE-HALF 
THE THICKNESS OF THE COMPACTED LAYERS 
BE !NC PLACED, 

NOTE: EITHER ALL 
MUST BE 
ENGLISH 

METRIC OR 
USED ON PLANS. 
VALUES SHOWN 

ALL ENGLISH VALUES 
METRIC AND 

MAY NOT BE MIXED. 

COMM0:\1WEAL TH OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESJGN 

SUBSURFACE DRAINS 

FLOWABLE BACKFILL 

f------------~-------··· -------------
RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15' 2004 SHT --5.. OF _5_ 

,a,.,.4 • ..£4 'L 
DIRECTOR, BUREAU OF DESIGN 

~..ef,:lu, C-------l 

CHIEF ENGINEER RC-30M 



•13 (•41 BARS~ 300 
TYP. EACH WAY TO? & 

( 12 "I C TO C 

BOTT.) 

t: i -~~,~1 
FRONT ELEVATION VIEW 

BASE SECTION FOR TYPE D-W 

FRONT ELEVATION VIEW 
HEAD & WINGWALL SECTION 

FOR TYPE: 0-W 

METRIC EQUATION 

**so 

Lo-•= SO+ 0.10 m 

l:.2 i ( FOR VARIABLE 
X 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE DESIGNATION.) 

ENGL I SH EQUATION 

**so 

Lo-• 

w, = 

!::lo·• Do-• 
cos () SIN-SKEW A 

SD + 2. 3' 

2Do-• -z. o· 
cos 0 FOR 2: I SLOPE 

W1= co1 O (0 0_.- 0.5 -
1
/l IFOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF Tf'E SLOPE DESIGNATION.) 

-~_o_-, __ 

PLAN VIEW 
ALLOW FOR OPTIONAL 
APRON ON PRECAST 
UN [TS. 

1
··2 r 300 

.?.• ( 12 ") ,, 7 
3-• \3 ( 114) BARS 

SECTION A-A FRONT ELEVATION VIEW 

TYPE D-W ENDWALL 
( SEE TABLE A FOR DI MENS I O\IS NOT 1 ND iCATEO. l 

I SKEW 41 : SO' TO 60' I SKEW 4 PIPE SKEW 4 55• - so· 
OIAMEi"ER! e 30° e - 35° i e 40° 

Do-• i Lo-• 0 w, Lo·• 0 w, ! L0 _, 0 w, 
I"" : I ,J '" ,. 

'" '" '" i '" I ,J '" 
'.lOOll.74 0 1. 3'.l 1. 80 0. I 0 1.%11.87 0. 15 I. 5 7 

\050 11.'ll 0 I. 73 l. 98 i 0. I 0 I. 83j2. 07 o. 15 1. 95 

1200 j2. 09 0 2.08 2. 16 I 0. I 0 2. 2012. 27 0. 15 2. 35 

i350 !2.26 0 2. 42 2.35io. 10 2, 56]2. 46 0. 15 2. 7 4 

~Oli:4j " 0 2. 71 2.5310.10 2. 93!2. 66 0. 15 3. 13 

1800 12.78 0 3. 46 2.9oio.10 3. 6613. 05 0. l 5 3. 92 

I PIPE I SHW..: 90• TO 60' SKEW /. 55° SKEW 4 so· 
~ERj a - 30° e 35° 0 - 40° 

I Do-• I Lo-• 0 w, Lo.,I ' w, Lo-wl 0 w, 
• 

I IN.) 'IFT.I I FT. I lfT,I (FT.l I FT, l (FT. I I FT. I I I FT. I ! FT. l 

36 I 5. B 0 ,. 6 6.0 . 33 ,. 9 ,. , I • 5 5. 2 

" 6.3 0 s. 8, 6. 6 . 33 6. I 6. 9 I . 5 6. 5 

48 ! 6.9 0 6. 9 7. 2 . 33 7. 3 1. s I • 5 7. B 

" 7. 5 0 8.0 7. 8 • 33 8. 5 8. 2 I • 5 9. I 

60 8. I 0 9., I 8. ' . 33 9. s I s. 8 I • 5 \0. '1 

! 72 9. 2 0 Ii I. 5 ! 9. 6 . 33 12. 2 IJ 0. I j . 5 \ 3. 0 

TABLE A ( mml 
2 EMBANKMENT SLOPES 

. 
SKEW 4 ss· SKEW 4 - so· 

e - 45• e - so· 
Lo., I ' w, L0 ., ~ -+-1!.i__ 
'" I '" I '" '" (ml I ITT 

1.97[0.20 I. rO 2. 1010. 23 !1. 87 

2.1a!o.20 2. 12 2. 33 o. 23 i2. 33 

2,4010. 20 2. 55 2. 5 7 0. 23 2.80 

2,6110.20 2. 97 2.80 0.23 3. 27 

2.82;0.20 3. 39 3. 031 o. 23 3. 73 

3.2s!o.20 4. 24 3. solo. 23 4. 6 7 

TABLE A ( inches! 
2 : \ EMBANKMENT SLOPES 

I SKE'/1 A = '15° ! SKEW , - 40° 

I 9 = 45° ! 0 - 50° 

I Lo-• ' I w, i Lo-, I ' w, 
( FT, l IFT.I l!FT.l!IFT.ll (FT.I IH.l 

6. 5 • 67 i 5. 1 I 1. o ! • 75 6. 2 

7. 3 . 67 1. t I 1. 0 • 75 7. 8 

8. 0 . 67 8. 5 8. 5 . 75 9. ' 
8. 7 • 67 9.9 9. 3 . 75 IO. 9 

9. ' • 6 7 I 1. 3 I 0. 1 . 75 I 2. 5 

SKEW 4 - 30' SKEW 4 20· I SKEW 4 X - , a· 
e - so· e - 70° I e - 80° 

Lo·• 0 w, LD-Wi 0 ! w, ! La., I 0 w, w, Ao.w 

'" la '" '" I (,rJ I '" ; ,. ! 1,1 ,. '" lrrrrJ 

2. 50 o. 41 2.,10 3. 331 o. 53 :3. s1 is. as: 1. s2 6. 91 l. 39 300 

2. 80 0. 41 3.00 3.11io.s314. 39!6. 15i 1. s2 8. 64 1. 73 300 

3. 1 0 0. ·'11 3. 60 4. 2110.53 js.2611.61 1 1. s2 0. 37 2, 08 300 

3.4010.41 4.20 <1.65!o.s:i!6, 14l8.4711.52 /2.09 2. 421 300 

3. 10! o • .e:i 4.80 5. 09 I 0. S3 !7. 02 I 9. 3 4 I 1. 5 2 'p. 82 2. 77 375 

4. :io! o • .e:i 6.00 5.96I0.53l8.77~1.01l1.s2 n.20 3. <16 375 

SKEW 4 - 30° ! SKEW " 20° I SKE'/1 4 s\o·l-x 
B - so· 8 10· e - so· I,/ 

La., 0 w, ! L 0-1 i 0 w, Lo., i ' w, w, i Ao-• ! 
IFT.I (FT.I I FT. u.m. l_'._lFl. l IFT.1 iFT.1 ! FT.1 I Fl-l _I Fr: l (IN.I 

8. 3 1. 33 s.oii1.1;1.15 1 I. 7 19. 6 5. 0 23. 0 4. 6 12 

9. 3 1, 33 IO.Oi12.5i 1. 75 14. 6 22. 5 5.0 28.8 5. B 12 

10. 3 1. 33 1 2. 0 14.0!1.75 17. 5 25. 3 5.0 34. 6! 6. 9 12 

1 l. 3 1. 33 I 4. 0 15.511.75 20.5 28.2 5. 0 40. 3 8. 0 12 

12. 3 1. 33 16, 0 16.911.75 23,4 31. l 5. 0 46.0 9., I 15 

10. 8 • 67 I 4. l 1 l. 7 • 75 ! I 5, 6 j 1 4. 3 1. 33 20. 0 19.BI 1.75129.2 36.9 5. 0 57.6111.s 15 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

RECOMMENDED APR, 15, 2004 RECOMMENDED APR, 15, 2004 SHT 2.. OF .2.. 

..a,..,-,1..~ % ,g,~,,diL, >-R-C---3-1 M_, 
DIRECTOR, BUREAL, OF DESIGN CH!EF ENGINEER 



BITUMINOUS 
CONCRETE CURB 

( 12 ") MAX 
PAY L!Mlf OF RC PIPE PAY LIMIT OF 

CORRUGATED METAL PIPE PAY LIMIT OF RC PIPE PAY LIMIT OF CORRUGATED METAL PlPE 

NORMAL EDGE OF PAVEMENT-----'._ 

W !DENEO 
OR CURB 

I 

50 ( 2") DEPRESSION_J _JI 
SLOPE PIPE F[TTlNG 

300 ( 12"l MAX 

GROUND L[NE BEND SECTION 

ADJACENT TO STRUCTURE AND/OR PAVED SHOULDER 

SHOULDER? 

PAVEMENT 
CONNECTOR 

CORRUGATED_} 
METAL PIPE 

LIMITS OF COARSE AGGREGATE 
FOR PIPE TRENCH BACKFILL 

\ CORRUGATED 
\ METAL PIPE 

I 

RC 
PIPE 

300 
( 12 ") 

300 MJN t 1 

( 12 " MIN t l GALVANIZED BULKHEAD PLATE 
SAME THICKNESS AS PIPE (MINIMUM) 

CORRUGATED 
METAL PIPE 

r. _4 _ _ .,. • • .... _4. :.,. • _4 •. 4. 

I ------- STANDARD 
CONNECTING 

MORTAR 

JOINT CAULKED WITH 

'&-----<,coNT I NUOUS BAND 

SECTION 

ALTERNATE PIPE CONNECTOR 
t ADJUST LENGTH TO OBTAIN EVEN LENGTHS 

OF 600 (24") OF CONNECTING PIPE. 

----" RC I p !PE 

i 

MORTAR_,/ 

300 ( 12 "l __'M"_:Al_)X<_:=='._.~-;o,:s;,,,-'>/--''-----"""-\,""'.,.---_-
PROPOSED GROUND LINE 

EX I ST I NG GROUND LI NE-

PAY L [MIT OF 

P!PE EXTENSION 

-¾zj,,--,--+- 1 00 ( 4 ") MIN , 
BEND SECT I ON 

OUTLET PIPE THRU EMBANKMENT SLOPE 

150 ( 6 ") ,-- 91 0 

1 1
50 (

1

6 I 25 

1-1 ( 3' -0 ") ( 1 "I 

J__ I 

-+100 200 ------- I I 4 ") 
( 8 '') 100 ( 4 ") 

t 50 ( 2 ") 

150 ( 6 ") ; 

\ OPEN MOUTH 1 1-25 ( 1") \ ; 

,-,---,--{ 
. ; \ I 
I l<. ~ - )( I 2. 01 ( 14 GAGEJ TH !CK 

GALVANIZED 

-, 

GROUND LINE 

4.27 THICK GALVANIZED 
STEEL FITTING 

-JOINT RIVETED 

WELDED 

r---FREE SLIDING JOINT 
j BETWEEEN SLOPE PIPE 

2 FITTING AND PIPE. 
r 9o 

I I, ,_...._,_,, ~'') 

CORRUGATED 
METAL PIPE 

25 ( 1 "l 0 HOLE, 
"16 ( "51 BARS, 
300 ( t 2 ") LONG ---\----c-'7 

SEE NOTE 2. 

~:,· CONCRETE COLLAR 

------l ( 6 ") 

~

50 

00 PAY LIMIT OF CONCRETE 300 
COLLAR t INCLUDES 300 ( 12') ( 12 'l 
OF PIPE FOR PIPE EXTENSION.) 

SIDE VIEW 

300 
( 12 ") 

600 
( 24 "I 

STANDARD CORRUGATED 
GALVANIZED STEEL 
CONNECTOR 

PAVED INVERT 

JOO 
( 12 ") 

....___JOINT CAULKED WITH JUTE 

SECTION 
PIPE CONNECTOR 

150 ( 6 ") 

225 (9"Jr-­
TYPI j 

,--- CORRUGATED 
METAL PIPE 

STANDARD 
CONNECTING 
BAND 

225 
- - ( 9 ") _ ;o ~ _A--+ 3:: ( 12' I TYP .-

REMOVE PORTION OF ENDWALL 
FOOTER AS NECESSARY TO 
ALIGN PIPE. 

END VIEW 

STEEL FITTING CONCRETF COLLAR FOR PIPE EXTENSION 

FRONT ELEVATION 

- - -
I:,,- - - --... ~ I 

I\ / 
) - -=- -_ -_ ~ 

SIDE ELEVATION 

NOMINAL OJMENSIONS FOR 
DIAMETER 1: 2 ( 2: 1 l SLOPES 
OF PIPE A B C 

300 ( 12 ") 735 ( 28 15f16 ") 325 ( 13 ") 275 ( 11 ") 
375 ( i 5 ") 760 ( 29 13f16 ") ,oo ( 16 ") 350 ( 1 4 ") 
,so t 18 ") 795 (31%") '75 ( 19 ") '25 ( 17 ") 

* RESTRICT SLOPE PIPES DRAINING ONLY SHOULDER 

FOR PIPES UP TO AND INCLUDING 825 ( 33'") 0, SEE NOTE 1. 

NOTES 

1. FOR OTHER TYPES OF ENDWALLS AND FOR PIPES LARGER THAN 825 ( 33") 0, 
A SPECIAL COLLAR DESIGN IS REQUIRED. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:RBAU OF DESIGN 

2. REMOVE PORTIONS OF EXISTING ENOWALL IF REQUJRED TO MAINTAIN 100 (4") 
GROUND COVER. 

3. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 
408, SECTION 616 FOR SLOPE PJPE FITTINGS ANO SECTION 618 
FOR CONCRETE COLLAR FOR PIPE EXTENS[ON. 

SLOPE PIPE 

A~EAS IN Et,.18ANKMENTS, OTHER THAN THOSE 4. ALL D!ME:NS[ONS ARE lN MILLIMETERS UNLESS OTHERWISE NOTED. 

FITTINGS, 
CONCRETE 

EXTENSION 
PIPE CONNECTORS AND 

COLLAR FOR PIPE 
ADJACENT TO STRUCTURES, TO 300 ( 12") M!NlMUM U.S. CUSTOMARY UNITS !N [) PARENTHESIS. 
DIAMETER, 

SLOPE PIPE FITTING RECOMMENDED APR. 15 , 2004 

,a_.4 • ..,;Z "( 
RECOMMENDED APR. 15, 2004 

~,e{;tz(, >-----< 
ru1ccc .. ~,.,cc1> RC-32M 

SHT _!_ OF _l__ 



' 
N'-=,~====::'rr;--1 
IC-- 300 

I ·7 
_<J f------~E _ _____, I F 

END VIEW 

SLOPE, r EMBANKMENT 

t ___ -------.J rv_A_R_i_,__,"E'-E---+---~"---

RE I NF ORCE MEN T- -7------ ---...__ 1: 3 SLOPE 

F·:,:.:,:•.~--=-.:-•;: .. :::·2·=-c:·:;::,:•.=-:·=,c:·'s· ~-~:,;;;;;,~-;;;'~~\~[ :3,: 1 SLOPE) 

__ C_U_L_VE_R_T_L_E_N_G_T_H_l _ __,E__,N__,D~S~ECc__Tc__c__l 0c__N~---" 

SECTION A-A 

SLOPE DETAIL 

200 -~ 
( 8 ") 

CONCRETE END SECTIONS 

( 12 ") 

I 

,,Lt~-
DETAIL A I 

i 
I ' 

RE INFORCEO EDGES, \ j 
SEE NOTE 4 , 
THIS SHEET. L 

-TSEE DETAIL A FOR / J 1 
ALTERNATE TREATMENT. 

~~ 
\ ~I / w A I 

~/ TYPICAL PLAN 

SK [RT~ 
- +. 

TOE PLATE ,·_j 
SEE NOTE 3 _ ,----H~O_L~ES~•-3_0_0_1_1_2_"_1 __ _, 

C TO C MAX I MUM 

TYPICAL ELEVATION 

L 

TOE PLATE 

TYPICAL ENO SECTION 

--SK I RT 

CORRUGATED METAL PIPE 
END SECTIONS 

so 

I. 

2. 

3. 

4. 

( 2 ") 

s. 
H 

7 6. 

7. 
200 ( 8 ") 

GENERAL NOTES 

PROVIDE END SECTIONS MEETING THE REQUIREMENTS 
OF P'JBL!CAT!ON 408, SECTION 6\6. PROV!Di: 
GAL V.AN 1 ZED STEEL END SECTIONS WHEN SECT l ONS ARE 
REQUIRED WITH ALUMINIZEO STEEL PIPE OR PRECOATED 
GALVANIZED STEEL PIPE. 

PROVIDE 2.77 THlCK ( 12 GAGE) SIDES AND 3.50 THlCK 
( 10 GAGE) CENTER PANELS FOR 3 PIECE UNITS. PROVIDE 
CENTER PANEL WIDTH GREATER THAN 201/. OF PIPE PERIPHERY. 
PROVIDE 50 LAP JOINT TIGHTLY FASTENED BY 10 ( 3/s") 0 
GALVANIZED OR ALUMIN[ZED RIVETS OR BOLTS FOR 
STEEL UNITS ANO ALUM[NUM ALLOY RIVETS OR BOLTS 
FOR ALUMINUM UNITS, ON CENTERLINE, SPACED 150 (6"l 
C TO C FOR ~ULTIPLE PANEL UNITS. CONSTRUCT 
SKIRTS OF THE SAME THlCKNESS ANO PIECES AS THE ENO 
SECTION. 

PROVIDE TOE PLATES OF THE SAME MATERIAL AS THE 
END SECTION. LOCATE PUNCHED HOLES IN PLATE TO 
MATCH HOLES IN SKIRT. PROVIDE 10 ( 3/s"l 0 GALVANIZED 
OR ALUMIN!ZED BOLTS ANO NUTS FOR STEEL UNITS 
ANO ALUMINUM ALLOY BOLTS ANO NUTS FOR ALUMINUM 
UN[TS. PROVIDE TOE PLATE LENGTHS AS FOLLOWS: 

PIPE-ARCH CULVERT 1060 x 740, 1010 x 790 
( 42"x 29", 40"x 31 ") OR SMALLER-W+250 ( +IO"l 

PIPE-ARCH CULVERT 1240 x 840, 1160 X 920 
( 49"x 33", '16"x 36") OR LARGER-W+4SO ( +10") 

PIPE 750 ( 30") DIAMETER OR SMALLER-W+250 ( +10") 
PIPE 900 ( 36") DIAMETER OR LARGER-W+550 ( •·22") 

SUPPLEMENT REINFORCED EDGES WITH GALVANIZED STEEL 
STIFFENER ANGLES WITH GALVANIZED OR ALUMINIZEO 
BOLTS ANO NUTS OR ALUMINUM ALLOY STIFFENER ANGLES 
WITH ALUMJNUM ALLOY NUTS ANO BOLTS OF THE 
FOLL OW I NG SIZES: 

•50 (2") x 50 (2") x 6 ( 1/4") FOR, 
1500 ( 60") TO 1800 { 72") OIA)I.ETER PIPE, 
1950 x 1320, 1850 x 1400 ( 77"x 52", 73"x 53") ANO 
2100 X 1450, 2050 X 15QQ (83"X 57" 1 81"X 59") 
PI PE-ARCH CUL VERT. 

•63 (21/2") X 63 (2 1/z") x 6 ( 1/~"J FOR, 
1950 TO 2100 (78" TO 84") DIAMETER PIPE. 

PLACE ANGLE REINFORCEMENT UNDER THE CENTER PANEL SEAMS FOR, 
1950 x 1320, 1 850 x 1400 ! 77 ''x 52", 73 "x 53 ') ANO 
2100 x 1450, 2050 x 1500 (83"x 57", 82"x 60') 
PIPE-ARCH CULVERTS. 

ANCHOR ALUMINUM OR STEEL END SECTIONS, THAT ARE 
USED ON THE INLET END OF PIPE LARGER THAN 1350 (5<1") 
DIAMETER, AS INDICATED ON THE DRAWING. 

ALL OlMENSlONS ARE !N MILLIMETERS UNLESS OOHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

FOR DIMENSION TABLES SEE SH~ET 2. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bl:REAU OF DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

RECOMMENDED AP~. l 5, 2004 

..a...,,,,1,0~% 
RECOMMENDED APR. \ 5 • 

-94/J:fi(, 
2004 SHT _l_ OF _2_ 



TABLE A-DIMENSIONS FOR END 
FOR CONCRETE PIPE 

SECTION TABLE 8-DIMENSIONS, FOR END SECTIONS FOR 
CIRCULAR CORRUGATED METAL PIPE 

DIA A B C D E F ' -
'50 230 685 1170 l 855 900 65 190 ' 
525 230 "5 940 l 855 1050 10 205 
600 240 11 05 160 1865 1200 15 205 
615 265 t 220 650 1805 1350 85 230 
150 305 l 370 500 1875 1500 90 205 

1-- 825 345 148_5_ __ 955 ·- 2440 1650 95 230 
900 380 loOO 540 2440 1800 ,00 255 

1050 535 1600 840 2440 1950 "5 280 
1200 I 670 ' 1830 6 ,0 2440 2100 '25 ]05 

OIA 

450 
525 

I 600 
L__7so 
; 900 
i I 050 
i 1200 
) 1350 

1500 
1650 
1 800 
1950 
2100 

TH l CKNESS (± ;SJ 

1, 63 205 
I. 63 230 
1. 63 255 
2.0\ '305 
2. 0\ 355 
2. 77 405 
2. 77 450 
2. 77 450 

0 
! MAX) 

255 
305 
330 
405 
485 
560 
685 
160 

___ j_,_77 ___ 1_5_Q __ ____Jl..i_O_ 
2.77 450 915 
2. 77 450 990 
2. 77 450 \070 
2. 77 450 1 1 45 

w H I L 
(±25)1 (~40) (~50) 

BODY SLOPE 

\50 I __ 7~8~5~1---'9~0~0--l-~' ~P~C-l--'2~-~5---" 
'50 
,so 
205 
230 
280 
305 
305 
305_ 
305 
305 
305 
305 

915 
1040 
1295 
1525 
1755 
1 980 
2135 
I?__1_Q 
221 0 
221 0 
221 0 
221 0 

1050 1 PC 2.5 
1200 PC 2.5 
1500 PC 2, 5 
1800 2 PC 2.5 
2100 2 PC 2.5 
2300 2 PC 2.25 I 
2600 2 PC I 2 

1~_Q_Q_ 3 PC I l.75 
3050 -3-pc-r-i:5 
3200 i 3 PC i 1. 33 
3350 I 3 PCT 1. 25 
3500 I 3 PC I 1, 17 

TABLE A-DIMENSIONS FOR END SECTION i TABLE B-DIMENSIONS, cOR END SECTIONS FOR 
FOR CONCRETE PIPE 

DIAM. A 8 ' C ' D E F_ R 

18" 9" 2' - 3 -- I 3' - IO" I 6' - '" y: O" 2."Lz~ _z_zc_ 
2 t " 9" 3'- O" ! 3' '" 16' '" 3' 6" 2 3/4" 8" 

DIAM. GAGE 

! 8 .. " 24" 9 1/i" 3'- 71/2"[_£_- 6" ___ !_6' 1½" 4' - 0" 3" 8" 21" " 27" l 01/z" ,- 0" i 2' I 1/2" I 6' - 1½'" 4' - 6" 3 1/4" 9" 24" ! " 30" 12" 4' 6" ,- 7 3/4 ·' I 6' - 'Y, "i 5' - O" 3½" 8" 30" I '4 

33" 13½" 4' - I 01/2" Z_:__ 11/2"' 8' - O" ! 5' - 6" 31/, "• 9" 
36" 15" 5' - 3" 2' - 9' I 8' - 0" I 6' - 0" 4" I IO" 

36 ., I '4 
42 ., i " 42" 21 " 5' - 3" 2' 9' I 8' - o- I t> - 6' 4½ "ill" 48" ' " 48" 24" 6' - 0" 2' - o- I 8' - O" I 7' - O" 5" I 12 -~ - 54" " 60" " 66" " 72" " 78" " ' 84" " 

- THREADED ROD THREADED ROD 

CONNECTOR LUG 

TYPE-I CONNECTION 
4500 TO 6000 
(18"0x24"0) 
CIRCULAR PIPE 

---, 

TYPE-3 CONNECTION 
1 oso ( 42 ") 0 o::i 
LARGER CIRCULAR PIPE 

I 
M• 

i 

AND l 620 x l 1 00, l 520 x 1 l 70 
(64"x 43'·, so·•x 46"J 
OR LARGER P!P~-ARCH. 

* USE 300 ( 12") FOR CIRCULAR PIPE. AND 
TABLE C D 1 MENS IONS FOR Pl PE-ARCH. 

TYPE-2 CONNECTION 
7500 TO 9000 ( 30"0 TO 36"0 l 
CIRCULAR PIPE ANO 
1440 X 970, 1340 X 1050 
(57"x 38", 53"x 41") OR 
SMALLER P!PE-ARCH). 

+ TYPE-D CONNECTION 
'1500 TO 9000 ( 18"0 TO 36"0) 
CIRCULAR PiPE ANO 
1440 X 970, 1340 X 1050 
(57"x 38", 53"x '<1 'l OR 
SMALLER PIPE-ARCH. 

+ 
ALTERNATE TYPE CONNECTIONS FOR 

ORRLJGATED METAL PIPE END SECTIONS 

FOR CONNECTING ENO 
SECTIONS TO PIPE OR 
PIPE-ARCH HAVING 
OTHER THAN ANNULAR 
CORRUGAT!ONS. ACCEPT 
ALTERNATE DESIGNS 
PROVIDED NO LEAKAGE 
RE SUL TS. 

CIRCULAR CORRUGATED METAL PIPE 
A B H L w BODY SLOPE . ( ·-~ ") (MAX.) ( ± \ ") ( ± 11/_ ") ( ±2 "I 

I 8" 10" 6" 31 " 36" ' PC. 2 'I, 
! 9" 12" 6" 36" 42" ' PC, 21/2 

10" 1 3 ,. 6" 41 " 48" ' PC. 2½ 
12" 16" 8" 51 " 60" ' PC, 2 1/2 
14" 

' 
19" 9" 60" 72 ., ,2 PC- 2 112 

16" 22" ll" i 69 ., 84" 2 PC, 2 1/2 
\8 .. 2'/ .. 1 2 '' ! 78" 90" 2 PC- ~!/2_ -
\ 8 .. 31)-,;- 12" 84" l 02" 2 PC- 2 
l 8" 33" \ 2 .. 87" 114" 3 PC- ' y. 
l 8" 36" 12" 87 ., 120" 3 PC- I½ 
18" 39" 12" 87" 126" 3 PC- ' 1 /3 
18" 42" 12" 87" 132 .. 3 PC, ' '/4 
18" 45" 12" 87" 138 ,. 3 PC, ' ,16 

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

75x25 AND 125x25 68x 13 
A B H L , I 

CORRUGATIONS CORRL:GAT!ONS THlCKNESS ( MAX) ' 300Y SLOPE 
S:>AN I RISE SPAN RI SE 

r ± 25) ( ± 25) ( t 40) c ± 5011 

- -- I -- 430 330 1. 63 180 [ 115] 230 I 150 485 750 1305 ' PC 2, 5 

- - - I - - 530 380 1. 63 180 [ I 35] 255 I '50 585 900 I 305 ' PC 2, 5 

- T 61 0 460 1. 63 205 [ 160] ]05 ( 290] '50 1 ,0 \0501305 ' PC ,_ 5 
'--

I - -- .. 71 0 I 510 1. 63 '230 [ 1 80] i 355 150 8, 5 1200 305 ' PC 2, 5 

·-· 885 I 6,0 2. 0 1 255 [ 220] ' S05 '50 990 I 1500 305 ' PC 2-5 
1010 790 1060 I 140 2. 0 l ]05 455 205 I 170 ' 1900 305 1 PC 2, 5 I 

t 160 920 1240 J 840 2. 77 330 i 535 _230 1345 2150 305 2 PC 2. 5 7 
l-----\~4Q __ _ _!_0_~9 1440 970 --

2. 77 450 I 660 395. \600 
- -- 2300 305 2 PC /-~ i - ----

1520 1170 \ 620 1100 2. 77 '50 160 305 1780 2600 6,0 2 PC 

1670 1300 1800 1200 2, 77 450 I 840 i 305 1955 29001610 3 PC 2. 25 I 

1850 I 1400 1950 1320 2. 77 ' 450 I 915 i 305 1955 3200!6\0 3 PC 2 i 
2050 ' 1500 2100 1 450 2. 77 ' 450 I 990 I 305 i 1955 35001610 3 PC 2 ' 

[] ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH. 

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

3 "XI " ANO 5 "X 1 " 2 2/3 "X\/2" 
A B H L I ' ! ' CORRUGATiONS CORRUGATIONS 

SPAN I RISE SPAN I R 1 SE 
- - - I -- 1?" 13" 
- - I - 21 " 1 5" 

' -- - 24" 18" I 
- . - -- - 28" 20 ,. 

--- -- - 35" 24" 
40" 31 " I 42" 29" 
46" 36" 49" 33" 
53 ., 41 " 57" 38" 
60" 46" 64" 43" 
66" 51" 71 " 4 '/" 
73" 55" 77" 52" 
81" 59" 83" 5 7" 

GAGE 
( ± 1 ") ( MAX. l ( ± l ") ( ±l½"l I' ± 2 "11 ' BODY I SLOPE 

" I 7 "[ 4. 5 "] 9" 6" 19" ' 30" i 12" ' PC. i 21;? 

" 7 "( 5. 25 "] 1 O" 6" 23 ,. ' 36" I 12" ' PC, 2'/i 

" 8 "( 6. 25 "] 12 "( 1 I. 5 "] 6" 28" I 42" 12" ' PC, 2 1h 

" 9 "( 7 "] 14 ,. 6" 32 "[ 31. 5 ") 48 ., 12" ' pc, 2 1h 
'4 1 0 "( 8. 75 "] \6" 6" 39 "[ 38. 5 ') 60" 1 2" ' PC, 21/2 
'4 12" I l 8" 8" 46" 75" l 2" ' PC, 2½ 

" 13 ., 21 " 9" 53" 85" 12" 2 PC, 2½ 

" \ 8" 26" 12 ., 63" 90" 12" 2 PC, 21/2 

" l 8" 30" 12" 70" 1 02" 24" 2 PC. 21;~ 

" 18" 33" 12" 77" 114" 24 ., 3 PC. I 21;~ 

" I 18" 36" t 2" 77" 126" 24" I 3 PC:1 2 
12 118" 39" 12" 77 .. 1 38" 24" I 3 PC, I 1 

[] ACCEPTABLE ALTERNATE O!MENS!ONS FOR PIPE-ARCH. 

NOTE: 
FOR GENERAL NOTES SEE SHEET 1, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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0 
~ 

. :,;, 
' .~:. :~ :, i . -~ 

GRATE ( STRUCTURAL STEEL SHOWN) 

TYPE C INLET 
CONCRETE TOP 
UNIT 

I SO ( 6 ") 

A,w,--GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

150(6")_J 

INLET BOX 

TYPE C INLET 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

lNLET BOX 

.. _.. :.;: ·. "_( :~· . 

-~ .4: . 

TYPE M INLET 

. •. :.;.; · .. 

··4 ·~ 
. ,, .·,· ·.,: ·, . ·. _.. -~ 

·"'· .4":"'· ·.,. 
. ' . 

:., ·.· .~ .. 
:.;,·.· 

----GRATE ( CAST IRON SHOWN) 

TYPE C FRAME 
( STRUCTURAL STEEL SHOWN) 

TYPE C ALTERNATE 'NLET 
CONCRETE TOP UNIT' 

GRADE ADJUSTMENT RING, 
SEE NOTE 5. 

INLET BOX 

GRATE C STRUCTURAL STEl::L SHOWN) 

TYPES JNLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT 
R l NG, SEE NOTE 5.-

INLET BOX - ?."• . :.,.::. :.-. :>.. 
-... :., -•. :g 

· .. : •. 

TYPE 

TYPE M FRAME 
( CAST [RON SHOWN) 

',<i,1..---GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

-~-~INLET BOX 

s 

:". :~:-·_:": :<·· :!."• 
·.·- :;. · .. ". :.;,·. ·_ .. :.;, . 

·o ·,· "· . 

:.;,·.· 

INLET 

,. 

2. 

3. 

4. 

5. 

6. 

7. 

,. 
,. 

10. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

A. CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION 408, SECTIONS 
605, 606 AND 714; ANO AS MODIFIED 
HEREIN. 

B, MINIMUM CONCRETE 

CAST- IN-PLACE 
PRECAST 

CLASS: 

CLASS A 
CLASS AA 

C. PROVIDE STEEL REINFOR E 
PUBLICATION 408 SECT~O~E~6 IN ACCORDANCE 
MINI'-!UM YIELD sTRENGTH OF ,'o·o PROVIDE 

D. CLEAR COVER FOR STEEL: 

WALLS• CAST-IN PLACE 
PRECAST 

MPo (60,000 

so ( 2 ") 
40 ( \ ½ ") 

WITH 

PS ll . 

FOOTINGS: CAST-IN PLACE GO ( Z½ ") rDP BARS 

PRECAST 

80 ( 3 "l BOTTOM BARS 
SO ( 2 "l SIDE COVER 
50 ( 2 "l TOP BARS 
4o ( l ½ ") BOTTOM BARS 

SLABS: 
CAST-IN PLACE ;~ l( 

1Y2"l SIDE COVER z ) TOP & BOTTOM BARS 

THIS SHEET DEPICTS THE V R COMPLETE INLET ASSEf.!BL IE~ IOUS COMPONENTS REQUIRED FOR 
OTHER SPEClAL DETA.LS 

5
EE. ?FEOR INOIV!DUAL COMPONENTS ANO 

1 • H FOLLOWING: 

SHEET 2 OF 10 FOR CONCRETE TOP UNITS 
SHEET 3, 4 & 5 OF 10 FOR GRATES AND. 

GRADE ADJUSTMENT RINGS 
SHEET 6 OF 10 FOR FRAMES • 
SHEET 7 OF 10 FOR STANDARD !NLET BOXES 
SHEET 8 OF 10 FOR STANDARD INLET BOXES 
SHE~~EEA~~) .10 FOR MOD IF !ED INLET BOXES 

(CAST-IN-PLACE), 
( PRECASTl. 
lCAST-IN-PLACE AND 

SHEET 10 OF 10 FOR TYPE D-H INLET. 

~~~8Aii6~ ~~ t~~~6w~~OWN JS SUITED FOR A PARTICULAR 

TYPE C INLET i S DES I GNAT NON-MOUNTABLE CURBS. ED FOR INSTALLATION W!TH 

TYPE M INLET IS DESIGN T 
MEDIAN AREAS AND MO~N~~B~~Rc0~~~ALLATION IN 

TYPE S INLET IS OES!GNAT • SHOULDER SWALE AREAS. ED FOR INSTALLATION !N 

THE SELECTION OF COMPONEN 
ASSEMBLY IS fH:C CONTRACTORTiSTROESACPH I EVE A SPEC IF I ED INLET ONSIBILITY. 

USE PRECAST CONCRETE OR T 
REQUIRED. ! REHAB I LIT AT 16/~~o~:~~~l ADJUSTMENT RINGS WHEN 

~~~ ~~6L) R~~~F~~~E~~~~'w:~TH DIRECTIONS USE ' EACH FACE 1$2 ( 6 'l MAX. SPAC!NG. 

FOR FOOTING REINFORCEMENT 300 ( lZ"l CENTERS EACH WA'f 6~P 4~~D(~O~T~M, USE "13 (114) BARS AT 
SPACING. 7 l /rn WWF 152 ( 6"l MAX, 

ALL OIMENS!ONS ARE ]N MILL[ U.S. CUSTOMARY UNITS IN l l PMETERS UNLESS UTHERWISE NOTED. 
ARENTHES IS, 

PROV!OE WEEP HOLES ON INLET BOXES WHEN REQUIRED. 

P!PES MAY BE CONNECTED TO INLETS, ETC.J WITH MORTAR DRAINAGE STRUCTURES I PRECAST 
CONNECTORS. OR WATERTIGHT RUBBER FLEXIBLE 

NOTE: 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

INLETS 

INLET ASSEMBLIES 

RECOMMENDED APR, \ 5 , 2004 RECOMMENDED APR. 15, 2004 
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~ 5, I 
( 6 ") 

1" 
------7-,-------

A ' L i -
I 
I 

686 ( zr "l 

1226 ( 48 1/4 ") 

,~ 

J 

100 

150 

90 
( 31/2 "I 

TYP 

I 6"1lli_ .,:_.:-, 

455 L-···"-'~---1 
( 18 ") .Y .. 
M!N . :,,. . 

3 L__ .4. :~: •. 4: 
( 39 I /2 "l 

--· DOWEL BAR HOLES, 
SEE NOTE 5. 

150 
( 6 ") 

r 

A 

L 

r" 

I 
686 

( 2 7 ") 

1226 ( 48 1/4 '') 

1454(57¼") 

9" 
( 36 ") 

J 

*SEE NOTE 6. 

~;:,,_ 152 (6") 

rJ.:·2\ r_:::25 ! 1"17 --'1 \ i --i 
/• '--....:· I ( l:4 I 
....:_<1 ...c.....: 4:11 l 

( 4: 1) - ·. -:--.:t .. ·--.,. 
-~ "K··· 19(3/4") 

;:, (~~~~c:1----,--1 

! 
SIDE VIEW FRONT ELEVATION VIEW 152 152 

I I __ _J_ 

I 

_J 
PLAN VIEW 

190 ( 7½ ") 

' 

64 ( 21/z ")-, !(_ \}2 ") 
I 

j90 1073 ( 42 1/4 ") 

17;(,;f.,c; .. ;jl ---!:==========Ji, 127 (5')~ I~ 

-

I 
610 

' -- ---'r;: 
I· 473 (18¾") 

1
1521 121 15"1 L!: j152I 

~'~·1,_ ____ 1_15~0~1_4~5~'~~' ~"1_ 1t 6 "ll 
- 11 13 ( "*4l BARS 

- . -

SECTION A-A 

r" 
-

---. 
A i 

J i 
i 

TOP & BOTTOM 
( IYPl 

150 

605 

TYPE 

89 
( 3 112") 

TYP 

1003 ( 23½ ") 

( 24 ") 
( 39½ ") I 

C 

114 

141 
! 91/2 "I 

I_ so { z ") 
6 \ 0 ! 24 ") 

SECTION B-B 

DOWEL BAR HOLES, 
SEE NOTE 5. 

150 
( 6") 

i 

J 
_[__ __ '---'-'-'---'--I 

1150 ( 45 1/4 ") 

i45'1 (57 1/4") 

PLAN VIEW 
\90 ( 7½ ") 190 (71/2") 

127 

107'1 ('12 1/4") 

=13 ( .:i'1) BARS 
TOP & BOTTOM 
( TYPl 

SIDE VIEW FRONT ELEVATION VIEW 

605 

~ 25 
11s I ( 1 ") 

. ( 7 ") !, 800 ( 32 ") 

GUTTER GRADE 
POINT 

<¾"1 152 ( 6 ") 

( B)fo "l ( 23 1/i ") __J_ 
L ___ t=_c>.J. _____ _c=co:=~-l 

"I 

A 

L 

PLAN VIEW 184 ( 6 ") ( 6 ") 
(71/4") D r-1 

par~$3c_=8=(=1=1/=,= _·=1 =_=_=_=_======-=38=(=1=1/=,="li' ii-_'='! MIN h ·~- 3182t11/2 ")I . ~ 6'1 ( 2½ ") 

~~ - - §j l\··· _·- ,-__ ,7 
i 52 ~I. "'1 =I =/-=~==~=~=~=±1=15"',~1 I --:-61 o -;---24 "I ! \- --L,o, 
(6") 1150(45 1/4")(6") ~ ------, (8") 

//

0 

L__32x32x3.2 MIN 
k:'.n-13 (-11£1) BARS ( 1

1
/4"X l

1
/4"'X 

1
/a"l \ 

TOP & BOTTOM M!N------~ 
l TYPl SECTION A-A 

TYPES 

r" 
T 

I 
686 914 

( 27 ") ( 36 ") 

I. 

2. 

3' 

4. 

5, 

6, 

7. 

SECTION B-B 

NOTES 
THIS SHEET DEPICTS THE SHAPE AND DIMENSIONS REQUIRED 
FOR UNJFORMITY AND COMPATIBILITY. PERMIT ONLY TOP 
UNITS SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15. FOR DEVIATIONS OR MODIFICATIONS OF THE 
STANDARDS SUBMIT SHOP DRAWINGS FOR APPROVAL. 
CAST-IN-PLACE TOP UNITS MAY BE MONOllTH]C WITH 
THE INLET BOX. 

PROVIDE ANGLES EMBEDDED lN THE CONCRETE 
AS A BEARING AREA FOR THE GRATE FOR ALL TOP 
UNITS WHICH SEAT THE GRATE DIRECTLY WITHIN 
THE UNIT. 

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 
SECTION. 

DOWEL TYPE C INLET TOP UNITS WITH 2-=25 x 300 
( 2-#8 x 1' -0"J DOWEL BARS AND PLACE PREMOLDED 
EXPANSION JOINT FILLER 6 ( 1/4 "l WiDE WHEN 
CONNECTING TO ADJACENT CURB SECTIONS. 

THE PLACEMENT OF THE TYPE S INLET RELATIVE= TO 
THE GUTTER !NVERT IS DEPENDENT ON THE RATE OF 
BACK SLOPE. FOR BACK SLOPES GREh TER THAN \: 2 ( 2: 1 l 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE BACK, TOP, OUTSIDE CORNER OF 
THE INLET. FOR BACK SLOPES LESS THAN 1: 2 ( 2: 1 l , 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE EDGE OF THE INLET GRATE. 1226 ('18

1
/4") I 

'--------------

TAPERS MAY BE PROVIDED ON INSIDE VERTICAL FACES OF 
PRECAST INLET TOPS TO FACILITATE FORM STRJPP!NG. 
TAPERS WILL RESULT IN INTERNAL BOTTOM DIMENSIONS 
THAT VARY TO A MAXIMUM OF 25 mm ( I "l. 

38 ( 1 1/ ") 
-i ' ,s2r 

J...§._~~ 16'1 (2½"l 

I i i I 

38 

L 
1454 t57 1/4"l B 

PLAN VIEW 

152 
( 6 ") 

( 11f2"l 1 ,-
l_,"________!_1~5~0~1_4~5~~~·---1~ _ _J 
I 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt.:REAU OF DESIGN 

INLETS 
1150(45¼") 

11 '1-
( 4½ ") L50 ( 2"1 

=13 (=4) BARS_J/ 

I' 610 (24"1 

-32 X 32 X 3. 2 
( 1 1/4 "x 1 1/4 "X 1/8 ") 
MIN 

CONCRETE TOP UNITS 241 I 6\Q (24") TOP & BOTTOM 
I g llz "l . ( TYPJ 

SECTION A-A SECTION B-B SECTION A-A SECTION B-B CAST-IN-PLACE AND PRECAST 

TYPE C ALTERNATE TYPE M 
RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15, 2004 SHT 2._ OF _l_O 
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SEE TYPICAL 
CORNER DETAILS 

I 
v 

\ 
I 

"--

1213 (47¾") 

7 ,.---38 I I 1/, "I TYP 

f"-. 6 ( 1/4 ") MIN 
MIN"-( TY Pl 

\ 

I 

SEE TYPICAL 
CORNER DETAILS 

19 I 3/, "1---j I r 

l 
V 6 , 1/4 "> 19 ( 3/'4 ") 

½"xl½"l 
GRATE 

'-10x38x38 ( 3/a "xl 1 

SPACER TYP. SEE 
SPACER DETAIL 

22 BARS AT 51 
C TO C TYP. 
l3x 64x635 BAR 

( 2 ") 

( ½ "x2 ½ "x25" BARl 

STRUCTURAL 
STEEL GRATE 

19 13/,"I-A 
6 ( 1/4 ") 

TYP. MIN 
6 ( 1/4 ") 

MIN 

6 ( 1/4 ") 
MIN 

TYP. 6 ( l/4 "l• 
MIN 

5112"1~" 
C TO C 

38 (I½ "l 

~(2½") 

1 0x38x38 ( ¾ "x1 1/ 2 "xl 1/2 "l 
SPACER TYP. 

GRATE SPACER DETAIL 

6 l 1/4 ") 

'------1-'---'M"-l"-N'--/ TY p. 
E', (I/~") 

MIN 

6 ( 1/4 ") 
L'. __ MI~ / ,v~ TYP. 
' 6 ( 1/4 "] 

WIN 

TYPICAL CORNER DETAILS 

A 

~::::! 
~ 

~
1 
~19 ( ¾ ") 19 ( 3/4 ') '~--t ,I 

1213 (47¾"l 

~ 

~ 

SECTION A-A ( 21/2 ") 

-j t- 32 [ 1 1/4 ") TYP sl 
1111 

1, 

6 ( 1/4 ") - 6 TRANSVERSE RODS TY1/ !J AT 92 ( 3'1/a ") C TO C I'- MIN TYP. 
V5 ( l/4"1' 

100 x 1175 ROD 

I 9 

MIN 
( ¾"0 x 46¼" R00J 

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

26 BEARING BARS 
AT 45 ( 1 ¾ ") C TO C ( TYP) 
13 x 64 x 635 BAR 
( 1/2 "X 2 ½ ''x 25" BAR) 

~ 
0 0 0 0 0 0 

~ 164 12 ½ "i 

,r.-, 7L 
673 ( 26½ ") 

~-1~--19 I 3/,"I 

SECTION B-B 

0-~~~c-<TYP. 
6 ( 1/4 ") 

MIN 

DETAIL D 

FOR SLOT FABRICATION 
SEE NOTE 5 

DETAIL E 

I. 

2. 

NOTES 

THIS SHEET DEPiCTS THE DIMENSIONS REQUIRED FOR 
UNIFORMITY ANO INTERCHANGEABILITY. IT DOES NOT JNCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTUR!NG. PERMIT 
ONLY GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR DEVIATIONS OR MOD!FJCAT[ONS OF THE STANDARDS 
SUBMIT SHOP DRAWING FOR APPROVAL. 

WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408, SECT ION 11 05. 03( rl , 

3. PROVIDE TRANSVERSE BARS MEETING THE REQUIREMENTS 
OF PUBLICATION 408. 

4. PROVIDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST !RON 
VANE GRATES FOR INSTALLATION WHERE BICYCLE TRAFFIC IS 
ANTICIPATED, SUCH AS CURBED ROADWAYS [N URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED ANO SIGNED AS BIKEWAYS 
OR HAVING BIKE LANES. ALTERNATE BICYCLE-SAFE GRATE 
DESIGNS SHALL REQUIRE A SHOP DRAWING SU3MISSION, AS 
SPECIFIED IN NOTE I, ANO SHALL CONFORM TO THE O!MENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UN ITS. 

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. 

SEE 

PROVIDE STRUCTURAL STEEL GRATES WITH THE GRATE SPACERS 
LOCATED FLUSH ALONG THE TOP SURFACE OF THE GRATE. 

19 { 3/4 ") 
SEE DETAIL D 

~(2½") 

TRANSVERSE 

BEARING BAR 

BAR & ROD SPACING DETAIL 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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PERMA-GRI? 
TEXTURE 
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Bl - i-5.7..1 

( 2 1/4 ") 

PLAN - BICYCLE-SAFE GRATE 

605 ( 23 % ") 
32 29 ,, 4 

( 111z "') I 
I I ? 1/8 'l i ( 4 l/2 ") 
' 

~ ~ ~ 
SECTION A-A 

.---

42 32 : ;--
( 111/1s ") .11 114 ") ;:;:;I~ ~!?: ::ci: 

t ~ ~ ~-JwtJ~@il ]~ 
'22 11/s'"L I 

SECTION F-F 

,I ::I 
c!::. ,..-,i 

~ -~ 
~ r 
w / ~--

-Qj 

SECTION B-B 

PLAN 
30 

( 1¾6") 
-1:;..is l 11/2 ") 

605 (231/Fi"l 

I 

SECTION 0-0 

TWO PIECE GRATES 

32 { 1 1/4 ") 

SECTION C-C 

' 
1213 ( 471/4 ") 

38 (1 1/2")--'-
i 

PLAN - ONE PIECE GRATE 

CAST GRAY IRON GRATES 
ASTM A-48, CLASS 35B 

r <.;_f:f: NnTF ."il 

121 
( 4¾"') 

i 
6 4 ( 2 ½ "I ---t---1 

SECTION E-E 

1. 

2. 

3. 

NOTES 
THIS SHEET D~:C'!CTS THE DIMENSIONS REQUIRED FOR 
UNJ:=ORMITY AND INTERCHANGEABILITY, IT DOES NOT INCLUDE 
DETAILS REGUIRED FOR FABRICATrnN OR MANUFACTURlNG. PERMIT 
ONLY GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWINGS FOR APPROVAL, 

PROVIDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST IRON 
VANE GRAES FOR INSTALLATION WHERE BICYCLE TRAFFIC JS 
ANTICIPATED, SUCH AS CURBED ROADWAYS IN URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED AND SIGNED AS B!KEWAYS 
OR HAVING BIKE LANES. ALTERNATE BICYCLE-SAFE GRATE 
DES I GNS SHALL REQU l RE A SHOP DRAW I NG SUBM I SS 1 ON, AS 
SPECIFIED IN NOTE I, AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIR:M:NTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UNITS. 

CAST IRON GRATES MAY BE USED AS ALTERNATES TO STRUCTURAL 
STEEL GRATES PROVIDED THEY ARE SUPPLIED BY A MANUFACTUREE 
LISTED IN 3ULLET[N 15 AND APPROVED FOR icS25 LOADING. 
CAST IRON GRATES NOT APPROVED FOR HS25 LOADING MAY BE 
USED OUTSIOE OF THE TRAVEL LANES; AT THE EDGE OF OUTS:DE 
SHOULDERS, SWALES, WIDE MEDIAN SWALES ANO INFIELD AREAS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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SECTION C-C 

139. 5 
[ 51/ ") 
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PRECAST CONCRETE 
GRADE ADJUSTMENT RINGS 

EXISTJNG GRATE 
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IK 

I 

l_.K 
PLAN VIEW 

H 

• 

STRUCTURAL STEEL 
GRADE ADJUSTMENT RINGS 

I. PROVIOE MATERIALS AND CONSTRUCTIDN IN ACCORDANCE 111TH THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 605, 
606 ANO 714. PERMIT ONLY GRATES ANO GRADE ADJUSTMENT 
S'l'STEMS SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
\5. FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

2. INSTALL VANE GRATES W!TH CURVE VANES FACING THE DIRECTION 
OF FLOW. 

3. GRADE ADJUSTMENT RINGS : 
A. CUSTOM FABRICATE EACH AOJUSTME\JT RING FROM MEASUREMENTS 

PROVIDED WITH EACH OROER. 
B. MANUFACTURE BAR STOCK AND RETA!.\JER CLIP FROM U.S. MADE 

CARBON STEEL MEETING OR EXCEEDING THE MINIMUM 
REQU!REMENTS OF ASTM A- 36M AND A ASH TO TABLE 10. 32. 1 A. 

C. REQUIRE FULL CIRCUMFERENTIAL WELDS ON BOTH TOP ANO 
BOTTOM RINGS. MAKE THE INNER WELD A B.:CVEL GROOVE 
WELD <FLUSH FJN!SHl FOR PROPER SEATING OF GRATE AND 
MAKE THE OUTER \!ELD A FILLET W:LD. 

D. PROV!OE AN ADJUSTMENT RING WHICH IS FLUSH WITH COVER 
ANO DOES NOT AL~OW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RING WHICH CONFORMS TO THE 
SHAPE OF THE ORIGINAL FRAME. 

4. PROVIDE RADIUS OF 3 ( 1/a") TYPICAL FOR ALL FILLETS ANO ROUNDS, 
UNLESS NOTED. 

5. ATTACH STEEL CRAOE ADJUSTMENT RINGS RIGIDLY TO THE FRAME ANO 
SET PRECAST CONCRETE GRADE ADJUSTMENT RINGS ON A MORTAR BED. 

6. CAST IRON GRATES MAY BE US!:D AS AL TERNA TES TO STRUCTURAL 
STEEL GRATES PROVIDED THE'!' ARE SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15 ANO APPROVED FOR HS25 LOADING. 
CAST IRON CRATES NOT APPROVED FOR HS25 LOADING MAY BE 
USED OUTSIDE OF THE TRAVEL LANES; AT THE EDGE OF OUTSIDE 
SHOULDERS, SWALES, WlOE MEDIAN SWALES ANO INFIELD AREAS. 

OF EXISTING GRATE 

OF AOJUSTMENT REQUIRED 
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Vl 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:\TWEAL Tl-II Of PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLET 
GRATES 

& 
GRADE ADJUSTMENT RINGS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT ...5...0F_l_O 

,/k.,/40 I,(:,'"/ ~~ c--D-C'-_-,-,-.,"'" 



1422 (56") 

1219 ( 48 ") 

25 I 

32 ( t 1
/~ ") 

76 ( 3 ")-

1 
- L89l31/2"l 

1") MINL f--- 25 ( 1 ") M!N 
M[CNl '7 

13 (1/z"lMIN-C 125 ( 1 ") 

~l 
- --32 ( 1 1/4") • 25 ( 1 ") MIN I 113 ( I 

MIN 
1/2 ") MIN 

T --
._/ I i 

-. "- ,:_ 
~ ,:_ -
- ~ m ,:_ "-- N . 
m 

' 
-

~ m 
N ~ 

I 
m - -

m ' ~ . m 

~ 

MIN 

~1 h 

I '--------- R- 7 6 { 3 ") / 

:::i-_J 251 II ·•1 

K I I 
32 ( t¼ ") MIN~ L2s ( 1 "l MIN SYMMETRICAL 

¾") 16 I 

32 ( I 1/4 

MIN-

"I MIN -

(02 
( ~ ") 

MIN 

1' 
. 

A 
L_ 

-102 
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ABOUT l 

FERROUS CAST MATERIAL STRUCTURE STEEL 
FABRICATION FABRICATION 

TYPE C FRAME 

1359 l 53 1/ 2"l 

102 ( 4 ") MIN 102 ( t1 l MIN 

II'/,"( ,IN t -32 ( 11/4") MIN 32 

- 16 l ¾"l M!N " (½')MIN · 
0 

1 1 R= 50 ( 2 ") I'-

,_/ 

-A ,:_ 
__J w ,:_ 

N ~ ' - -m B 
' m 
w ' w 

1219 ( 48 ") 

I 
I 

-[ill; \..140 L 
13 

( 
I l 5 1/2 ") 

MAX MAX 

½")MIN 

7 
B 

•CORNER CO~FIGURATION DETAILS 
ARE THE FABRICATOR'S 
RESPONSIBILJTY AND ARE 
APPROVED BY THE INSPECTOR. 

1\3 (½"IM 

132 ( 1
1 

IN 
1/4 "l MIN 

' I 
' I 

102-
{ 4 ") 
MIN 

"-
N 
~ -
~ 

102 m 

( 4 ") 
M!N-

I 

\ 7r =r1 L L13 ( ¾"lMIN SYMMETR [CAL 

76 _j_J 32 ( 11/4") MIN ABOUT i 
13 I 

FERROUS CAST MATERIAL 
FABRICATION 

STRUCTURE STEEL MAX 

FABRICATION 

TYPE M FRAME 

L l_ 32 ( ,, /4 ") MIN 

IN 13 ( 1/2 "l M 
76 ( 3 l MAX 

SEE DETAIL T-1. 

203 ( B ") 

SEE DETAIL T-2, 

SECT!ON 0-0 

16 ( ¾ ''l M!N 

INSIDE DIRECTION 

19 ( 3/4 ") 

102 (4") MIN 

SECT]ON A-A 

INSIDE DIRECTION 

\3 (½")MIN 

102 ( 4'') MIN 

SECTION B-B 

SEE DETAIL T-3. 

203 ! 8 ") 
13 {½") MINI I I 113 ( ½ ") MIN 

~---.,.-,1 i l 64 (2½"1 64 ( 2 ½ ") 

25 

6 ( ¼") 
MIN 

TYP 
8 (o/r6") 

MIN 

L 
( 1") 

r 203 ( 8 ") 203 l 8 ") 

j2s, , .. , 
6 ( 1/4 ") 

1~-->'c-~M~l~N~,-TYP 
8 (!),fa") 

MIN 

25 (1"l MIN~ 
I 

\3 ( ½") 

SEE DETAIL T·4, 

SECTION C-C 

NOTES 
\. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED 

FOR UNIFORMITY AND INTERCHANGEABILITY. 
IT DOES NOT INCLUDE DETAILS REQUIRED FOR 
FA8R!CATlON OR MANUFACTURING, PERMIT ONLY 
FRAMES SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15. FOR DEVIATIONS OR MOO!F!­
CAT!ONS OF THE STANDARDS SUBMIT 
SHOP DRAWINGS FOR APPROVAL. 

2. PROVIDE EITHER GRAY, MALLEABLE OR DUCTILE 
IRON CASTINGS OR STRUCTURAL STEEL FRAMES. 

3. WELD STRUCTURAL STEEL FRAMES IN ACCORDANCE 
WITH THE REQUIREMENTS OF PUBLICATlON 408, 
SECT ION 1105. 03( r). 

DETAIL T-1 

19 ( 1/4 ") 

DETAIL T-3 

25 C t ") Ml N 

DETAIL T-2 

102 (4") MIN I 

DETAIL T-4 

~ 
0 
N 

MIN 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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A 

STANDARD BOX 
( SEE NOTE 21 

150 ( 6 "l TYP 

I 

A, 

9000 (36"0 l MAX 
FOR RCP 

' i'_I ________ L I 
I---------~~ 

TYPE I 
STANDARD BOX 

EXPANDED IN Ti-ff 
SHORT DIRECT l ON, 

SEE NOTE 2. 

I C 
I t454 (57 1/ 4 "J ------- ----- ------- - __ _,j 

B 

PLAN 
50::: 3 

( 2" ± 1/s "l -; 

4 4 + 3 
1 % "± 1/s ") i 

1+._wALLli 

DETAIL A 

6000 
( 24 "0 ) 
MAX OD 

I 

z 
~I 
~I ~, 
-I o, 

1810 < 71 ¼ ") 

=: = 7 TYPE 2 
I STANDARD BOX 
1 EXPANDED IN THE 

1 J LONG DIRECTION, 
I SEE NOTE 2. 

-, - .-'-----------'-; 71 
D ~ 

LEGEND 

1150 ( 45 1/4 ") 
LONG DIRC.CT]ON I 

6 l O ( 24 '') 
SHORT DIRECTION 

ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

330 ( 13 ") 

LONG 
i 

DiRECTION 
12000 ( 48"0 J MAX 

FCR RCP . 

9500 
( 38 "0 J 

MAX OD 
I 

i 
i 

_J 

INLET 

E 

OR 1,;750 (5'1"0 MAX 
FOR CMP 

,---- ---;--i 
-I t'- - - - - - - - - - -'T 1

1 

r-r---------i---q 
I I I TYPE 3 I 1 1 

I STANDARD BOX I 
EXPANDED IN 

I I BOTH DIRECT]ONS, I 
SEE NOTE 2. 

L~ I -- ---- I ,J 
- 'j-_ - - - - - - - - - -t' 

E? 
0 
~ 

0 
~ 

N 

L -~ __l ~-~--+--------~ 
"I 

100!4") MIN 
( SEE NOTE Sl7 

PROV I DE 

"I 3 ( "-4) 
BARS TYP 

ONE LAYER OF 
RE I NF. 
250 rrrn 2/m 
( 0. 12 in2/FT J 
EACH WAY MIN 

i 150 I 
,----i 

( 6") 

EXPANDED 
WALL DETAIL 

BOXES 
#16 ( ti5J BARS 
TOP AND BOTTOM 
OF COVER 

ft ') 

--i 
DETAIL B 

( 2¾ ") 
( 21/a ") 

J-Q -I 2750 
(9'-0") ~ V 

MAX -f 
HE IGHT -1:-

2750 
( 9" -0 ") 

Lr r-ns, 
L:seEe=.J-=~----·=-;=· F"--1_1· 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B. 

1so<6"lMIN_J ~$~.<~!~~~A~oTgP& L 150(6"JM1N 
i :1113 <=4) BARS \ 

BOTTOM OR 420 mm 2/m 178 ( 7"J 
(0.20 in2/fr l WWF 

SECTION A-A i68 ~6~b,¥~j_s_PA __ __J SECTION B-B 

( ~i~') 
MIN 

NOTES 
1. CONSTRUCT I NL::': T BOXES IN ACCORDANCE WI TH THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 605. 

2. PROVIDE INLET BOXES WITH 010 x 1150 (2~"x 45 1/~"l STANDARD 
OPENING TO ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST-IN-PLACE OR PRECAST CONSTRUCTION, PROVIDE INLET 
WALLS 150 ( 6") THICK, UNLESS OTHERWISE INDICATED. 

4, INLETS THAT EXCEED THE MAXIMUM HEIGHT SHOWN SHALL REQUIRE 
SPEC!Al DETAILS AND DESIGN FOR THE INLET WALLS AND BASE. 
CONSTRUCT INLETS THAT EXCEED 1500 (5'l IN HEIGHT WITH STEPS 
SIMILAR TO MANHOLES. SEE RC-39M. 

5. LOCATE ?!PE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THt. OUTLET PIPE. WHEN 
PROJECT CONDITIONS REQ~IRE PIPES TO BE LOCATED WITHIN 
100 ( 4") FROM THE TOP OF THE [NLET BOX, PROV!OE AN AOO!T!ONAL 
-iq O ( #3) RE l NFORCEMENT BAR LOCATED 40 l l 1/2 "l FROM THE TOP OF 
THE !NL::T BASE, FULL WIDTH ALONG THE JNLET FACE. IF REINFORCED 
CONCRETE PIPE IS USED, T~E PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT DJPE BLOCKOUT OF 
WALL TO 25 mm ( 1 "). 

6. PLACE 11 13 (11-4) REINFORCEMENT BARS, MINIMUM 300 1 :2") LONG, 
SPACED AT 300 ( 12"l C TO C, AS DOWELS BETWEEN THE INLET BASE 
AND WALLS WHEN THE CONCRETE WALLS AN) INLET BASE ARE NOT 
CONSTRUCTED MONOLITH[CALLY. THE Dow=Ls MAY BE EL!M[NATED 
IF AN ALTERNATE JOINT IS CONSBUCTED AS SHOWN IN 
DETA !LS A & B. 

7. FOR CAST- IN-PLACE CONSTRL.:CTION, WHEN THE BASE IS CONSTRUCED 
MONOL[THICALLY WITH THE VERTlCAL WALLS, PROVIDE 75 (3"l MJN!MUM 
FROM THE BOTTOM OF THE PIPE TO THE BOTTOM OF THE INLET BOX. 

8. FOR PIPE DJAMETERS LARGER iHAN 1200 ( 48") RCP OR 1350 ( 54"1 
CMP USE A MOOJ;-JED INLET BOX. SEE SHEET 9. 

9. FOR INLETS OTHER THAN AS SHOWN ON THE STANDARDS, PROVIDE 
REINFORCEMENT BASED ON PHL 93 AND P-82 LOADING ANO [N ACCORDANCE 
WITH PUSLICATJON 408. 

10. CONSTRUCTION JOINTS AND KEYS MAY BE CONSTRUCTED UPWARDS OR 
DOWNWARDS. CLEAN JOINTS AND KEYS THOROUGHLY BEFORE PLACING 
NEXT CONCRETE SEGMENT. 

11. FOR SUBBASE, SEE NOTE 6 ON SHEET 8. 

12. WHEN NECESSARY, THE BLOCKOUT MAY REMOVE UP TO 25 mm! 1 ") OF 
EACH WALL AT 3:00/9:QQ LOCATIONS FOR RC PIPE CONNECTIONS. 

6. 

100 M!N 
( 4" M!Nl 

SEE EXPANDED 
WALL DETAIL --

1 

OF 
SEE EXPANDED 
WALL DETAIL 

,---cr'+cc---c--.---,---c~c-c,.--~___; 

L_ ( Si::E NOTE 

356(14")MJN 

FOR ALTERNATE 
JOINTS, SEE 

L_ 

OETA!LS A & 8.---+--

SECTION C-C 

2750 
( 9' -0 ") 

MAX 
HEIGHT 

I 
! 

2750 
( 9' -0 ") 

MAX 
H::JGHT 

DOWELS, 
SEE 
NOTE 6 

___l 

=:3 ( 11-4J BARS 
300 ( 12 ") C TO C 
TvP. EACH WAY TOP & 
BOTTOM OR 420 mm2/m 
( 0. 20 in2/ft ) WWF 
150 ( 6") .,.MAX SPA 

I 

I 

-100(4") MIN 
( SEE NOTE 5l 

L 150 ( 6") MIN 

1 78 ( 7 ') 

356 (\4") M!N 

\ '-C\C-}1:__ _ ____l 

FOR AL TERNA TE 
JOINTS, SEE 
OETA!LS A & 8. 

#13 ( 11-4) BARS 

SECTION D-0 

300 ( 12 ") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
(0.20 in2/f1) WWF 
\50 ( 6") MAX SPA 

"'ROV I DE---..____ 
ONE LAYER OF 
RE INF. 
250 rrrn 2/m 
( 0. 12 in2/FT l 
EACH WAY MIN 

\ 7 8 ( 7 ") 

SECTION E-E 
TYPE 3 ONLY 

6. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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152 ( 6"l TYP 

I 

<··>:. 
;.,·. 

!_. •. 
.;.·. 

1454 ( 57 1/~ ''] 

A 

STANDARD BOX 
SEE NOTE 3. 

152 {6") TYP 

A I 
! 

9000 ( 36 "0 ) MAX 
FOR RCP 

OR 11250 (42"0 )MAX 
FOR CMP 

LONG 

6000 
( 24 "0 ) 
MAX OD 

I 

z 
0 

~ 

u 
w 
~ 

0 

DIRECT ION 

~ 

1810 (71 1/~'') 

TYPE 2 
STANDARD BOX 

EXPANDED !N THE 
LONG DIRECTION, 

SEE NOTE 3. 

12000 (48"0 l MAX 
FOR RCP 

OR 14750 ( 54"0 MAX 
FOR CMP 

0 

SUB BASE MATER I Al 
300 ( 12 "l MIN, SEE NOTE 6. 

DETAIL A 

PRECAST CONCRETE INLET BOX 
BASE PREPARATION 

152 152 

,. 
,. 

3 • 

'· 

NOTES 
CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 
PUBLiCAT!ON 408, SECTION 714, 

PERMIT ONLY PRECAST INLET BOXES SUPPLlED BY A MANUFACTURER LISTED 
IN BULLETIN 15. USE CLASS AA CEMENT CONC FOR PRECAST BOXES. FOR 
DEV[AT[ONS OR MODIFICATIONS OF THE STANOAROS, SUBMIT SHOP DRAWINGS 
FOR APPROVAL. 

PROVIDE STANDARD INLET BOXES AND COVER ADJUSTMENT SLABS WITH A 
E, 10 x I 150 ( 24 "x 46 ") OPEN I NG TO ACCOMMODATE ST AND ARD TOP COMPONENTS. 

FOR !NLETS THAT DEVIATE FROM THE STANDARD SUBMIT SPECIAL DETAILS AND 
DESIGN FOR THE INLET WALLS AND BASE TO THE BUREAU OF CONSTRUCTION 
FOR REVIEW AND APPROVAL. CONSTRUCT INLETS THAT EXCEED 1500 ( 5') IN HEJGH7 
WITH STEPS SIMILAR TO MANHOLES ( SEE RC-39Ml. FOR INLETS OTHER THAN 
AS SHOWN ON THE STANDARDS, PROV I OE R!: l NFORCEMENT BASED ON PHL 93 ( HS 25) 
LOADING AND IN ACCORDANCE WITH PUBLICATION 408. 

5. LOCATE PIPE OR PIPES, AS IND!CATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN PROJECT 
CONDITIONS REQUIRE PIPE BLOCKO:JTS TO BE FORMED WITHIN 100 (4") FROM 

~ 
0 

B I 
~ 

(6") 1506 (59 1/4") (6") 7 ---=~='------, 1 
THE TOP OF THE INLET BOX, PROVIDE AN AOOIT!ONAL "10 ("3 l REINFOREMENT 
BAR LOCATED 40 (I% "l FROM THE TOP OF THE INLET BASE, FULL WIDTH ALONG 
THE INLET FACE. REMOVE ANY VISIBLE PORTION OF THE BAR, IF REQUIRED 
DURING INSTALLATION ANO PRIOR TO JOINING THE PIPE TO THE INLET. JF 
REINFORCED CONCRETE PIPE IS USED, THE PIPE 8LOCKOUT MAY BE FORMED 
'FLUSH' WI7H THE INLET BASE. L !MIT PIPE 3LOCKOUT OF WALL TO 25 rmi ( I "l. 

0 
~ 

0 
~ 
N 

TYPE I 
STANDARD BOX 

EXPANDED J N THE 
SHORT DIRECTION, 

SEE NOTE 3. 

8 
1454 (57 1/4") 

9500 
( 38 "0 J 
MAX 00 

D 

PLAN INLET 

TYPE 3 

STANDARD BOX 
EXPANDED IN 

80TH DIRECTIONS, 
SEE NOTE 3. 

l 81 0 ( ·11 1/4 ") 

BOXES 

Do 
~ 

\00 (4") MIN 
( SEE NOTE 5J ---j----~ 

· 11; 

1~ 

COVER ADJUSTMENT SLAB 
TYPE 3 

PROVIDE----~-'_ 
ONE LAYER OF vl7'7,;7?yz,:;;;;,,c""a,;;. 
RE I NF. 

7 
2750 

( 9' -0 '') 
MAX 

HEIGHT 

6. PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECT]ON 350,2, IN LAYERS 100 (4"J THICK, COMPACTED TO A DENSITY 
SATISFACTORY TO THE ENGINEER AND INCIDENTAL TO THE INLET PAY ITEM. 

7. FOR PI PE DIAMETERS LARGER THAN 1200 ( 48 ') RCP OR 1350 ( 5~ '") CMP, USE 
A MOD!F !ED INLET BOX, SHEET 9. 

8. PROVIDE CONSTRUCTION JOINTS AS REQUIRED FOR INLET BOXES THAT ARE NOT 
MONOLITHIC. SEE DETAILS A & 8 SHEET 7. 

9. TAPERS MAY BE PROVIDED ON VERTICAL FACES OF PRECAST INLET BOX BASE 
UNITS TO FACILITATE FORM STRIPPING, TAPERS WILL RESULT IN INTERNAL 
BOTTOM DIMENSIONS THAT VARY TO A MAXIMUM OF 25 mm ( 1 "l. 

10. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING ANO JNSTALLATION. 
GALVANIZE METAL DEVICES AS SPECIFIED IN PUB. 408 SECTION 1105. 
TAPERS MAY BE PROVIDED ON INSIDE VERTICAL FACES OF PRECAST INLET 
TOPS TO FACILITATE FORM STRIPPING. TAPERS WILL RESULT IN INTERNAL 
BOTTOM DIMENSIONS THAT VARY TO A f.lAXIMUM OF 25 rrrn ( 1 "l. 

100 MIN ( 4 "l 
( SEE NOTE 5l 

250 rrm 2/m 
(0.12in2/FT) 
EACH WAY MIN ( 6") MIN. 

178 ( 7 ") 

_._ _ _,__ PROV ID!: 

ONE LAYER OF 
RE I NF. 
250 rrrn2/m 
(0.12in2/FT) 
EACH WAY MIN LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

c1:13(t:4) BARS 
300 (12") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 mm 2/m 
(0.20 in2/fr l WWF 
152 ( 6'') MAX SPA 
TOP & BOTTOM 

SECTION D·O 
TYPE 3 ONLY 

1454 (57 1/4") 

( 8 ") 
MIN --, 

F 

L 
610 

n- 1 6 ( -115) BARS ---. 
11 F 

I 1150 I ( 45 1/4 "l 1270 
( 50 ") 

150 (6"lMIN 
t:13 ( tt4) BARS 
300 ( l 2 ") C TO C 

~-fo 
I SEE SHEET 7 ( 24 ") 

I LL..=---=J 

100 MiN 
( 4" MI Nl 
SEE NOTE 

SECTION A-A 
TYP. EACH WAY TOP & 
BOTTOM OR 420 mm 2/m 
(0.20 in2/ft l WWF 
152 (6") MAX SPA, TOP & BOT. 

\00(4") MIN 

I 52 152 
152 152 

: SEE NOTE SJ 
( 6 ") 966 (38") (E,") 1 ,__~"-"---- 1 

(6") 1506 (59 1/~") (6") 

I r 
~--C~O~V7.E~R~A~O~J~U~S~T~M~E-N~T-S~L-A~B~~ 

COVER ADJUSTMENT SLAB TYPE 2 
TYPE 1 1-- r~----~~~~----~ 

-~,-PROVIDE I 'j"., 
'·_ ONE LAYER OF ! ; . 

C 
.: REINF. t 

']· ,1'• 125D = 2
/m I 17 ,; 

.• _ _-· 
2750 

EACH WAY MIN. --1 : .. 
J.. ! 9' -o "l I .J 

•f· ~t MAX - ( :-1~g"l ~1;-.1:! ~:. HE I CH I MAX . :" r •t HEIGHT J 
{· ,} f 

E c ~, ~ -~ _J 
:___ l 5 2 ( 6 ") 

178!71 MIN 

'*'13 (#4) BA~S 
300 ( 12 "l C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 mm2/m 
(0.20 in2/ft l WWF 
152 ( 6"i MAX SPA 

\52 (6"l MIN. 

178 ( 7 ") 

SECTION 8-8 SECTION C-C 
TOP & BOT. 

FOR JOINT DETAILS. 

SECTION F-F 
I 57 1/4 "l I TYPE 1454 330 ( 13 

n-16 ( n-5) BARS 
1810 ( 71 1/4 ") 

SECTION G·G TYPE 2 

1810 ( 71 1/4 ") 

~~~l_l 
11 so I 

( 45¼ ") 1270 ~=l==== = ~==#~4~ 
LSEE SHEET 7 

'--'-'~--~- ! 50 "} 

1~~~., -L-=-- - - -::_ t 1 _J 
,-1 I I I FOR JOINT DETAILS. 

SECTION H-H 
, 18\0 (71 1/4"1 . 

TYPE 3 

COVER ADJUSTMENT SLABS 

.....j,oof­
( \2 ") 
MIN 

"I 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COM.MO:--JWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

( PRECAST) 

RECOMMENDED APR. l 5, 2004 RECOMMENDED APR. 15' 2004 SHT _a_ OF .J..0 

.ik..da..£4 '( 
DIRECTOR, BUREAU OF OES!GN 

~-.-.:?!'cz-=-4/~l __ '-R_C ___ 3_4_M__, 
CH I EF ENG t NEER 
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MODIFIED 

610 

! 24 ") 

' 
I : 

<"------+-610,: 1150 
1 24" x 45 1/~ "l OPEN!NG 
lLOCATlON MAY VARY 
ACCORDING TO FEILD 
REQUIREMENTS) 

1150 (45 1/4") 

I 

' ' I 

I 

I 
' 

I 
ro ~I 0 

I 

=1 
~ 

I 
' 

' 

I ' 
' ----------1 
' 
' 

610 • 1150 ' 
( 24" X 45 1/4 "l OPEN[NG 
( LOCATION MAY VARY 
ACCORDING TO FEILD 
REQUIREMENTSI 

' 
' ----------· 

I .,.,I,,.. I 
NI,;., 
N!-

£1 
C 

N 
~ 

-1 -
ro ~1 ~ 

9 

m C 

~~ . 

I, CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 
OF PUBL;CATION 408, SECTION 605 AND SECTION 714. 

2. PROVIDE INLETS WITH A MAXIMUM HEIGHT TO BE THE GRADE ELEVATION. 
WHEN THE REQUIRED HEIGHT EXCEEDS THE MAXIMUM SHOW~, SHOW 
SPECIAL DETAILS AND DESIGN FOR THE INLET WALLS ANcl 8ASE. 
CONSTRUCT INLETS THAT EXCEED 1500 (5'l IN HE[GHT WITH STEPS 
SIMILAR TO MANHOLES ( SEE RC-39M) 

3. WHEN A S !TUA Tl ON CAN NOT BE SA Ti SF I ED BY THE 
MODIFIED INLET BOXES SHOWN, P~OVIDE SPECIAL 
DETAILS AND DESIGNS. 

~- FOR ORIENTATION OF Tf<E TYPE C !N'_:CT TOP W!TH MODIF!rn 
TYPE I INLET BOX, THE TYP!CAL INSTALLATION DETAILS 
ARE SHOWN BELOW. SHOW ANY VA~JAT!ON ON THE 
CONSTRUCTION DRAWINGS SY SPECIAL :)ETA!LS • 

' ~---~ ___ J ____________ , ! I zzg I 829 ( 7? "l 229 

I 
,,, I 
( 9 '")' 

1829 I 72"') 

2287 ( 90") 

PLAN 

TYPE C, M, CR S 
INLET TOP UNIT. 

o,:-;-

~!~ 
I -. 
! m I 
I ( 9 ") 

' ( 9 ") 
I 2287 ( 90") 

PLAN 

TYPE C , M, OR S 
INLET TOP UNIT, 

I 9 "l 

5. PROV I DE A M [NI MUM HEIGHT OF 50B ( 20 ") MEASURED FROM 
THE TOP SURFACE OF THE TOP UNIT TO THE INSIDE 
TOP OF THE PIPE WHEN THE TOP UNIT AND EITHER 
A MODIFIED TYPE ! OR A MODIFIED TYPE II lNLET 
BOX ARE CONSTRUCTED MONOLITHICALLY. 

6. FOR THAT PORTION OF THE INLET ASSEMBLY WHERE THE DEPTH 
MEASURED FROM GRADE IS LESS THA~ 2759 ( 9' -O"l A COVER 
REDUCTION SLAB AND STANDARD EilO x 1150 (24"x 45 1

/ 4 "1 RISER 
SECTION MAY BE UT!LIZED. 

2-"16 ( "5l AT 4 SIDES 
OF OPENING 

2-"IG < ""5) AT 4 SIDES 
OF OPEN I NG 

7. PERMIT ONLY PRECAST MOD IF f ED ! N!.ET BOXES SUPPL JED 
BY A MANUFACTURER LISTED IN BULL~TIN 15. 

11 16 D 152 ("5 Ill 6") 
"16 10 152 ("5 Ii:> 6") 

t 
T" 
• ! 

• 

• 

• 

38 l 11/2 ") CLR.-

8-:t-16 (:t-5) DlAG. 
AT OPENINGS. (BARS 
MAY BE HOOKED TO 
FAC[L!TATE ATTACHMENT 
TO MAIN CAGE ) --

/ 

"'" COC ! C "~ & SiZE AS REQ' D. 

--! 

L---
-38 l l1/2"l CLR. 2';-_. { 

I ~ 1= e:--::.J..-----+--'S--"'---'---'Q_'----;----'-1 
1 [ -, I . . 38 I I", '"l CLR. i--- 38 ( 1 1/2 "l CLR. TYP. 1: 
"I j

1

. _..--RISER SECTION'.; ________ _________. ·----- 1 
I • ____-- SEE NOTE 6. -------- ,-.+---t'ROV JOE ONE LA YER OF 
~ _--- RE INF. 250 mm2/m 
I '1 0 ( 0. 12 in2/FT ) ·I • ~ EACH WAY M!N 

------ P~O'I IOE ONE LA YER OF 

"II, 1· R~!NF. 250 rrm2/m ~ 
I 0. 12 in2/FT l ~ 

I" EAC4 WAY MIN '.:i 

• 

1 
-38(11/2''lCLR • 

2- :t-1 E, ! :t-5) 
--< -' ABOVE PlPE 

<r' OPENl/\G 
, ~c' ~2~,~s~,-,~,~5~,~-,~ 

-- 38 ( l '/2 "l CLR. 

l"Jr-- 11 10 l :t-31 !:! 305 ( l2"J OR 
11 13( 11 41 C30S<l2"l AT 
SHORT WALLS ONLY 

:i.19 1:i.61 I:! 305 ( 12") W/2 ADD'L. 
"19 l :t-61 BELOW P !PE OPN' G. 

x 
• , 

0 

. 
w 

8-:t-\6 ( "51 DIAG. 
AT OPEN l NGS. ( BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

\ 

HOLE LOC:710N i 
& SiZE AS i'!EQ' O. 

~~R~ 1 112 ") I 

1 
' .I 
I 
! 

• 

0 

=1 ABOVE PI PE 

{

~I 2-"16("5l 

OPENING 
~~~2~, s~,=,~,-5-,--, ~~ 

-- 38 I I 1/z ") CLR. 

(#3) IC 305 (12'") OR 
"13 ( 11 4) e 305 ( 12") AT 
SHORT WALLS ONLY 

"19("61 !:!305(12") 
W/2 ADD' L. 11-19 ( =Gl 
BELOW Pl PE OPN' G. 

(~ i~ 1~1 '1~ ----<;c:c: 11 16 !:! 305 ~ _,.':::==:=:Q;;:::-;::.=!:=;:===:;::;;,;z;i;;::.,_':=~ '-------< a: 
11 

I 6 C 305 c:c: 
• l:;(:t-5tol2"1:; 

' 221 0 2210 
• 1 ::;1(

11
5 0 12"lj> 

L':==::======'t:======":::'.- "' .,, 
~ 
ON 
n, - • I 8 7 ") 

~ ~' 
W ~ I \ 

38 ( 11/2 ") c:::, 11 16 ~ 305 a:>-----' 
CLR.--- :;.1 11 5 €l 12"i:;: 

i i 1532160 1/~·)) 

: 229 ! 182'.l ( 12··1 229 .-,-,-.. ·,'-------~='--'-'-'-'-------+.-,-,-.-, 

3lll1/,,i ~11""'3051~, : 
CLR.~ :=;t:t-Si:!12"):;I 

I 1532 C 601/~ '"l .J 

~2~2~9~! _______ ~1~822~9_1~7~2~'~'-----~-2-~ 
( 9 "I I 9 ") 

SECTION A-A SECTION B-B 

TYPE INLET 1829 ( 72 ") X 1150 ( -'I 5 1/4 ") MODIFIED TYPE I I INLET 610 ( 2-'I ") X 1829 ( 72 ") 

PIPE OPENJNG 
AS REQU!RED 100(~"1 MIN. 

T : 25 ( I MIN. 

PIPE OPENINGS 
AS REQUI-"ED--

~+------- 7 
__ , __ 25 ( 1 •·J MAX. 

HOLE CLEARANCES 

' 

1------

NOTE: 

STANDARD HOLES 

ADDITIONAL STEEL MAY BE 
ADDED AROUND PIPE OPENING 
TO KEEP HOLE FOR!,JER IN 
PLACE DURING FABRICATION, 

PIPE OPENING DETAILS 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BlJREAU OF DESIGN 

INLETS 
MODIFIED INLET 

( CAST-IN-PLACE ANO 

BOXES 

PRECASTl 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15' 2004 SHT _9_0F_l_O 

,tZ,,,,d~ ~4/.,:tu, >-P-r---,-Ll-lA-i 
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w 
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L 

r. 
} 

l 

1334 (52½") 
121 9 ( 48 ") 3.0 m(10'-0"l 

( 11/2") 

64 I 2 1/2 ") 

32x32x3.2MIN 
( 11/4"xl 1/4"X1/a" MIN.) 
BEARl:-!G ANGLE 

LONGITUDINAL 
SWALE SLOPE--------i 

152 ( 6 ") 

-•H+-Js c 11/2 "l 

N?~ 
a< ~--

INVERT ECEVATION, : r] 
~E~~~ ; 

l 
,,, 
( 6") 

PROVIDE ONE LAYER OF REINF. 
BARS 250rim2/m (0.12 in2/FT.) 
EACH WAY M!N. 

152 1150 (45 1/4") , 52 

_'_6_"'--~·~454 ( 57 __ 'f4 "I_ ( 6 "I 

,_ 
I 152 

( 6 ") 

SECTION A-A 

I 
/1 FOR PIPE INFORMATION, 

SEE NOTE s. 

\ 

=13 ( 114J BARS 
300 ( 12 ") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrrn2/m 
(0.20 in2/ft l WWF 
152 ( 6"l MAX SPA 
TOP & BOT. 

I ' 

I 
I 

1 

I 

I 

' 
I ' 

f--38 (!½") 

• 52 I 38 ( 11/2 
I 150 ( 45 1/4 ") 

( 6' J 

PLAN VIEW 

UPSTREAM BAR GRATE, 
SEE DETAILS. 

VARIABLE 

38 ( 1 ,··-1 
--- -

A 

J 
C 

< ' N N - -
a . 
• . . 

- -

-~38 
'")- - (1½") 

,52 

t 6 "l 

DOWNSTREAM STANOARD GRATE, 
SEE DETAILS SHEET 3. ----~ 

- PIPE LOCATION AND SIZE AS 
REQUIRED, SE:E NOTE S. 

TYPE D-H INLET 

!///§!// 

C 

L 

1/ ~· 
' 
' 
' I 
I 

' 
' 
' I 
' 
' 
' I 
' 

I 

98.5 

0.9 m t3'l MIN I 
NORMAL SHOULDER SLOPE 

EDGE OF PAV-E:M~EN~T~_J::J-~,~~r~=====;1fLJ_ 
VE 100 ~ 

c 4"1 L 100 
ACTUAL SHOULDER SLOPE 

S• \ TAPER TYP. , 
OR AS REQUIRED 

TYPE D-H !NLET 

I 
NORMAL 
SHOULDER 
SLOPE 

( 4 ") 

SECTION 8-8 

3. 0 m ( 10') 

EOGE OF PAVEMENT 

BJ 
PLAN VIEW 

I 

10• \ TAPER l TYPl, 
OR AS REQUIRED 

NORMAL 
SHOULDER 
SLOPE 

1, CONSTRUCT IN ACCORDANCE WJTH THE REQUIREMENTS OF PUBLICATION 
408 SECTION 605. 

2, THIS SHEET DEPICTS THE DlMENSIONS REQUIRED FOR UNIFORl,HTY AND 
INTERCHANGEABILITY. PERMJT ONLY GRATES SUPPLIED 3Y A 
~ANUFACTURER LISTED !N BULLETIN 15. 

3, WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH Ti-IE REQUJREMENTS 
OF PUBLICATION 408, SECTION 1105.031rl. 

4. PROVIDE ANGLES EMBEDDED IN THE CONCRETE AS A BEARING AREA FOR THE 
GRATES FOR TYPE D-H INLETS WHICH SEAT THE GRATES DIRECTLY WITHIN 
THE UNIT. 

5. FOR PIPE LOCATION AND MAXIMUf.l ALLOWABLE SIZES, SEE SKEET 8. 

TYPICAL D-H INLET LOCATION 
SEE TYPICAL CORNER DETAILS, 
SHEET 3. ro 

, . ,. I' 
I I I I ' I 
I I ' ' I 

I I ' ' I 
I ' ' ' I 

I I ' I I 
I ' ' ' I 

I ' I I I 
I ' I ' ' I ' I ' ' I ' I I I 
I ' I ' I 
I ' I I I 
I ' I I ' I I I I I 

' I I I I 

Lo 
1213 ( 473/4 ") 

PLAN VIEW 

<J==lD!RECT!ON OF FLOW 

'6 ' 
,-,. ,. 

' I 

' I C 

' I ~ 
I I 

' I 

' I 

I I "' . 
' I N -
' I " ' I ' • 
I ' I ' I ' I ' I I 

1-

7 r64(2½"l 

¾"•--i_ 
r===c---r 

" . 

L>=,=----­
C\6 ( o/a") 

0 

' 0 

z 
0 

,_ 
u 
w 
~ 

( 3. 875 ") 8 SPACES Ai 127 (5") C TO C = 1016 (40"1 

NOTE: EITHER ALL METRIC OR ALL ENGL I SH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

SECTION C-C 

BAR GRATE 
6 ( 1/4 ") 

~-L_/TYP 
6 , l/4 "l v-"­

MIN 

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
TYPE D-H INLET 

( CAST-IN-PLACE AND PRECAST) 

RECOMMENDED APR. 15, 2004 RECOMMENDEO APR. 15' 2004 SHT LQ__ OF _l_O 

.a,,.,~·~% 
DIRECTOR, BUREAU OF DESIGN 

94/,,;tu, f-------j 

CHIEF ENGINEER RC-34M 



SLOPE 

SWALE INSTALLATION 

DRAINAGE DIKE 

1: 6 
( 6: l > 

ROUNDING REQUIRED 

MEDIAN INSTALLATION SECT !ON C- C 

DRAINAGE DIKE 

l. 2 m 

I I 4 ) B I 1: 8 

~ 

SECTION A-A 

\ DO NOT CONSTRUCT DRAINAGE DIKE TO A HEIGHT WHICH CAUSES 
• FLOOD!NG OF THE SUBBASE. 

2 CONSIDER CONSTRUCTION OF THE DRAINAGE DIKE INCIDENTAL 
' TO THE CLASS I EXCAVATION, 

3 All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERW!SE 
. U.S. CUSTOMARY UNITS IN (l PARENTHESIS. 

NOTED. 

HEJGHT - 150 !6") FOR SWALES, 300 (12") FOR MEDIANS, 
UNLESS OTHERWISE DIRECTED 

FLOW LINE OR SWALE INVERT 

SECTION B-B 

I: 6 
( 6: 11 

ROUNDING REQUIRED 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BCREAU OF DESIGN 

DRAINAGE DIKE 

RECOMMENDED APR, \ 5 • 2004 RECOMMENDED APR, 15 • 2004 SHT _!_ OF J__ 

..a...._4 • .£6 % 9Q.,dd, t-------; 
r"''°'° n,r.1"''°'°11 Rr- ~h,M 
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1828 ( 6' 0") . 

152 152 , 152 916 (3'-0") OPENING . 152. 152 152 

( 6 ")I ( 6 ")11 6 ") !( 6")1( 6"1116") 

.___ 

152 

l 6") 

-ro • 
~ ro 

-

PLAN VIEW 

<WI TH OUT COVER) 

1524 [ 5' -O"l 

1220 [<' -0 ") 

. ' . . _. . ,·' 
• [3 ( #4) BARS 
150 ( 6") C TO 
BOTH WAYS 

FOR ALTERNATE JOINT, 
SEE DETAIL B. 

25 ( 1 ") 

AT 

C ' 

916 ( 3' -O"l OPENING 

1828 ( 6' -0") 

SECTION A-A 

SQUARE SPRING BOX 
TYPE A 

;; 

[52 

·~KEYED CONSTRUCTION 

V 
JO I NT 

- 4• ~ 
. Jl 

WIRE MESH SHI~ 
SEE DETAIL A. 

KEYED CONSTRUCTION 
JOINT, FOUR SIDES 

A B o o 

I L~ ~ 

'--TYPICAL JOINT DETAILS, 
SEE DETAIL 8. 

\

UTLET PI PE , 
00(4")0MINTO 

200 ( 8 "l 0 MAX, 
AS INDICATED. 

cqcolz==i= 

-t--- CLASS A 
CONCRETE 

DOWELS, SEE NOTE 4. 

127 

15"1 

. , 

; d 11 • • •• 

PLAN VIEW 

<WI THO UT COVER) 

1474 (4'-10"1 

1220 ( 4' -0") 

"13 ( "4) BARS AT 
l 50 ( 6 "l C TO C, 
BOTH WAYS 

FOR ALTERNATE JOINT, 
SEE DETAILS B OR C, 

25 ( \ "l 

152 127 152 916 l 3' -0") OPENING 

I 6 ") I 5 ")
0 

( 6 "l' 
1778 (5'-10") 

SECTION 8-8 

CIRCULAR SPRING 
TYPE B 

KEYED CONSTRUCTION 

JOINT 

WIRE MESH SHIEL: 
SEE DETAIL A.~ 

B 

CRIMP AROUND OUTLET END OF 

PIPE AND SECURE TO PIPE WITH 

GALVANIZED STEEL WIRE OR OTHER 

ACCEPTABLE FASTENING METHOOS. 

'I 

19 x 19 ( ¾"x3/4;'lWIRE MESH SCREENING, 

1.37 ( 17 GAGE) THICK MINIMUM, GALVANIZED 

AFTER WEAVING, ---

DETAIL A 

50 ± 3 
( 2 "±1/e ")-1 

44 + 3 7 
I I 3/4 '~:!: 1/e ") 11 

38 ± 3 

i r-

WIRE MESH 

22 + 3 
j< 1/, ,C 1/, "I 

__ L] _ _,_125 +_a3 
! I "+1/e ") '------r ( -0 ") 

SHIELD 

13 ( ½") 
NOM-, 

-'-------,---

( 2½") 

57 ( 2 1/4 ") 

( 1½"± 1/e"l 54(21/8 

60(2¾"1--'~-

• 0 

KEYED CONSTRUCTION 
JOINT 

-TYPICAL JOINT DETAILS, 
SEE OETA !L C. 

_;,_I--- CLASS A 
' ~' II • ~ CONCRETE 

' •• ~ " - • ¢ • 

DOWELS, SEE NOTE 4. 

I 6 ") I 5 ") l 6 ") 

BOX 

44 ± 3 

( 1 ¾ "±1/e "),_J _ _J", ~--- I "' I ( 5 ") 

DETAIL B DETAIL C 

TYPICAL JOINT DETAILS 

NOTES 

1, PROV! OE SPRING BOXES MEET l NG THE REQUIREMENTS OF PUBL I CAT! ON 
408, SECT!ON 605. 

2. PRECAST SPRING BOXES MAY BE USED IN LIEU OF CAST-IN-PLACE SPRING 
BOXES, PERMIT ONLY PRECAST BOXES SUPPLIED BY AN APPROVED 
MANUFACTURER LISTED IN BULLETIN 15 • 

3, LOCATE OUTLET PIPE AS REQUIRED TO SUIT FIELD CONDITIONS. 

4. PLACE N0.13 (N0.4) REINFORCEMENT BARS, MINIMUM 305 l 12") LONG, SPACED 
AT 300 ( 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 ALTERNATE JOINTS SHOWN IN DETAILS B OR C 
ARE CONSTRUCTED • 

5. PROVIDE REINFORCEMENT FOR WALLS ANO FOUNDATIONS OF PRECAST BOXES 
MEET! NG THE REQUIREMENTS OF 11/\SHTO- M 199M. 

6. WHEN F!LL HEIGHT OVER TOP OF BOX EXCEEDS 3,0 rn ( 10'l, REQU[RE 
A SPECIAL DESIGN. 

7. ALL DIMENSIONS ARE !N MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( I PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS, METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bl,"REAU OF DESIGN 

SPRING BOXES 

RECOMMENDED APR. 15, 2004 

£1-d• ~< 
RECOMMENDED APR. l S ' 

~4{,dd, 
2004 SHT _l_ OF _l_ 



X 

• , 

0 

E 
0 

610 I 24 ") 
MIN TO 

762 ( 30") 
MAX ID 

~FOR FRAME AND COVER CASTING 
/ SEE SHEET 4. 

~ 
u 
~ 
m 

~­Ux 
•• 
~:::; 

0" 
? vi'.? 

I 02 
DETAILS (4"l 

6 1 1/4")n5 (¼"' ~,1- i~ 
!. i 

11 '-=-+-~..;, 
.­
I 

LOCATE CONSTRUCTION 
~oINT AT 3.0 rn(IQ'I 
C TO C. 
C SEE NOTE 6. l 

/ 

FOR TYPICAL 
STEP DETAIL 
S:CE SHEET 3. :1~~ 

_,c::"' 
;<.'.l:::; 

25"1 ;;:;1.,. , 

DETAIL "A" 
CONSTRUCTION JOINT 

CIRCUMFERENTIAL 
REINFORCEMENT 
( FULL DEPTHl 
250 ITTTI 2/VERT I CAL 
METER 
( Q. 12in 21VERTICAL 
FEET I BOTH FACES 

,, '[!l 
VERT I CAL 
REINFORCEMENT 
( FULL DEPTH I 
250 rrm2/HOR I ZONT AL 
METER 
(0.I2in2/HOR1ZONTAL 
FEET l BOTH FACES 

CONSTRUCTION JOINT 
AT3.Qm('O'l 
C TO C 'Y? ---

SEE DETAIL"A 

t 

VARIES 

457 TO 

"0 
( 18" TO 

24 ") 

1219 ( 4' -0 'l DIAMETER 

I 

! ,-CHANNEL , Ii SEE NOTE 4 

- ~i- -
': 

' ' ' 1,Jl 

FOR COVER 
SEE NOTE 1 , 

PART 0. 

i\ TOP REINFORCEMENT 

! \ 

A 
77 

L===~"===="=!'======="'"==~==J-------1 A 

BOTTOM RE 1'FORCEMEN,V I 

FOR COVER __j 
SEE NOTE 1 , 
PART D. 

CAST-IN-PLACE MANHOLE 
FOR PiPES W!TM 750 { 30"1 INSIDE DIAMETER AND LESS 

~ FOR BASE SLAB DlMENSlONS 
SEE TABLE A. 

- I-

I. 

SECTION A-A 

B 

!TOP REINFORCEME~T' 
SEE NOTE 8. 

: BOTTOM REINFORCEMENT, 
\._SEE NOTE 9. 

t P !PE 

PLAN VIEW 
SEE NOTE 3. 

[ft t~?~l6g~:~EN __ 

~~ l ~FORCEMEN-:"~ -~~-"'~~-

12715") 254110"1 
TH I CK WALL TH I CK WALL 

SECTION B-B OR C-C 

TABLE A 
BASE SLAB DIMENSIONS 

AS DES I Gt><ED SEE NOTE 7 I 
,AX DEPTH FROM 
TOP OF MANHOLE FOOTING FOOT ING 
TO TOP OF DIAMETER iHlCKNESS 
FOOT!NG 

3. 0 m ( 10' I 2060 ( 6' -9 ") 300 ( I' -0 "l 
,. 0 m ( 20' I 2060 ( 6' -9 "I 300 ( 1' -o ") 
9. 0 rn ( 30' I 2060 ( 6' - 9 .,, 38D ( I' - 3 "l 

12. 0 rn ( 40' I 2210 < 7' - 3 ") 380 ( 1' - 3 "l I 
15. 0 rn r so· I 2440 ! 8' - 0 ") 380 ( 1' - 3 "I ; 
18. 0 rn ( 60' I 2590 ! 8' - 6 ") 380 ( t' - 3 "I ; 

C 

\=10 ("'31 HOOP BAR 

75 I 3 "I 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE: FOR WALL THICKNESSES 254 110"1 OR GREATER PLACE ADD[T:ONAL 

REINFORCEMENT AS SHOWN ABOVE AT EACH FACE OF THE WALL 
INSIDE MAIN REINFORCEMENT. 
FOR WALLS 127 ( 5"') TMICK KEEP MAIN REINFORCEMENT CENTERED 

f~"~~LL;,,_\~~~j~~ .. ~O~J~,1,9~~~ ~~,1,~~0RCEMENT AS SHOWN 

,. 

2. 

3. 

,. 

s. 

,. 

CONSTRUCT!ON REQU:REMENTS: 

A. CONSTRUCT IN ACCORDANCE W l TH PUBL I CAT l ON 408 , SC:CT IONS 
605,606 AND 7'~; AND ASTM C-478M-90, STANDARD 
SPECIF[CATION FOR PRECAST REINFORCED CONCRETE MANHOLE 
SECTIONS, AS MODIFIED HEREIN. 

8. MINIMUM CONCRE"E CLASS: 
CAST- IN-PLACE CLASS A 
?RECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCOROANCE WIT!- ASTM 
Al85, STEEL WELDED WIRE FABRJC ASTM A663/A663~ & 
A675/AE,75M, PLAiN BILLET STEEL BARS OR ASTM A6l5/A6I5M, 
DEFORMED BILLET STEEL BARS.PROVIDE MINIMUM YIELD STRENGTY 
OF 400 MPa l 60,000 PS l ) • 

D. CLEAR COVER FOR STEEL: 
WALLS: CAST- :N-PLACE 50 1 2 ") 

PRECAS;- " 11½") 

FOOTINGS: CAS7- IN-PLACE 60 I 2½") TOP 8ARS 
80 I 3 ") BOTTCM BARS 
50 I 2 "l SIDE COVE--1 

PRECAST 50 I 2 "l TOP 9ARS 

'° ( t½"l BOTTCM BARS 
so (l½"l SI DE COVER 

SLABS: CAST- iN-PLACE 50 ( 2 ") TOP & BCiTOM BARS 

FOR PIPES WITH INSIDE D;AMETERS GREATER THAN 750 ( 30'l SEE 
MODIFIED CAST-IN-PLACE MANHOLES, SHEET 2. 

0 ROVIDE 300 I 12") MINIMUM HOR!ZONTAL CLEARANCE BETWEEN 
OPENINGS LOCATED AT THE SAME DEPTH. LOCATE PIPES NOT 
AT THE SAME DEPTH VERTICALLY AT LEAST ONE HALF Ti,E 
MAXIMUM OPENING DIAMETER APAR~. 

FORM A CONCRETE CHANNEL ~-,- THE BOTTOM OF THE MANHOLE 
CONFORMING TO THI: SHAPE OF THE LOWER HALF OF TH!: If.COMING 
ANO/OR OUTGOING PIPES. PROVIDE A FULL O!:PTH U-Sf•APEO 
CHANNEL WHEN NECESSARY TO RF.DUCE ENERGY LOSSES. 

USE 127 IS"J THICK WALLS WITH ONE ( ll ROW OF RE!NFORC!NG, 
OR USE 254 ( 10") TH!CK OR GREATER WALLS WITH TWO 121 
ROWS OF REINFORCING. 

CONSTRUCTION JO[NTS AND KEYS MAY BE CO~STRUCTED UPWARDS OR 
DOWNWARDS. CLEAN JOINTS AND KEYS THOROUGHLY BEFORE PLACING 
N~XT CONCRETE SEGMENT. 

7. A SAFE BEARING CAPACITY OF 0.15 MPo 11.5 Tons Per S.F.I UNDER 
THE ENTIRE BASE SLAB IS ASSUMED TO OETERMlNE 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 REINFORCEMEN7, BOTH DIRECTIONS, USE N0.19 16) 
BARS AT 300 { 12'") FOR DEPTHS TO 18.0 m (60') OR 635 ITTTI 1/rn 
( 0. 30 in '/FTJ WWF FOR DEPTHS TO 9. 0 rn ( 30') AND 680 m-n 'Im 
(0.32 in'/FTl WWF FOR DEPTHS GREATER THAN 9.0 m (30'1 152 (6") 
~AXIMUM SPACING FOR WWF. 

9. :=oR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTIONS, USE N0.13 ( 41 
3ARS AT 480118") FOR DEPTHS TO 18.0 m(60'l OR 320 rrm'/m(0.15in1/FTJ 
WWF FOR DEPTHS TO 9. 0 m ( 30') AND 340 rrm 2/rn { O. 16 in '/FT) WWF FOR 
JEPTHS GREATER THAN 9.0 rn (30'l 152 16") MAXIMUM SPACII\G FOR WWF. 

iO. ALI_ DIMENSIONS ARE IN MILLIMETERS UNLESS OH:ERWJSE NOT::O. 
U.S. CUSTOMARY UNITS IN I) PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COM)10NWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRAKSPORTATION 

BL"REAU OF DESIGN 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

HECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15 , 2004 SHT __l_ OF --2... 
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38\ (l'-3") 1372 (4'-6") MINIMUM 381 (l'- 3 ") 
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1220 t4'-0"l VARlABLE 

610 610 

VARIABLE r,2' -O") t 2' -0 ") 

I I 

.-----J---,f--.;,..-~--z_:-CI - - ,-

_ -~-2,E~EB..._8._ 
MANHOLE 

I-

' ' \ I 

\I I 

- ___ll _I 

II I 

" 

"EDGE BEAM" 
RE I NFORCEMENT 

2-=19 (=6l BARS 
LOCATE AT BOTH 
FACES OF WALL 
(TYP). 

r MANHOLE 
SLAB STRIP 

I 

I 0 -, < e a 0 ~ 

~M~NHOLI;_ co 
" a 

& SEWER 
z 2 

\ I I < ~ - _, " ~ ~ 

305 ( 12 ") 

FIGURE 1 

PLAN-TOP OF SLAB 
~~~~~~~-v"EDGE BEAM" 

"EDGE BEAM" 
REINFORCEMENT 

----------, __ [ 

NOTES 

1. FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 
FOR DESIGN REQUIREMENTS SEE NOTE 1 , SHEET 5. 

2. !NCREASE BOX SIZE WHEN REQUIRED TO KEEP WALLS OF MANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR PIPES LARGER THAN 
1050 ( 42") ID. INDICAE THE BOX SIZE ON THE CONSTRUCTION PLANS 
OR SHOP DRAWINGS BASED ON THE DESIGN PROCEDURES PROVIDED BELOW. 

3. DESIGN PROCEDURE FOR MANHOLE 3DX SECTION: 

DESIGN ALL MEMBERS FOR MOMENT, CRACK CONTROL & SHEAR AT DISTANCE d 
( EFFECTIVE DEPTH OF MEMBERl FROM FACE OF SUPPORT. CALCULATE ALL 
SPAN LENGTHS FRO~ THE CENTER OF THE SUPPORTS. 

3A. TOP SLAB 
DESIGN A 305 ( \2") WIDE SLAB STRIP FOR ONE-WAY ACTION TO CARRY 
DEAD LOAD, LIVE LOAD, AND WEIGHT OF EARTH. SPAN THE STRIP, 
SIMPLY SUPPORTED, ACROSS THE WIDTH OF THE BOX OR !N THE 
SHORT DIRECTION, SEE FIGURE 1 FOR DETA!LS. 

PLACC: ttl)OJT!DNAL BARS IN .THE SLAB AT 45" AROUND THE 
MANHOL~ OP~NING. SEE SECT!ON A-A FOR DETA!LS. 

3B. "EDGE BEAM" 

VIEWS SHOWING THE CONFIGURATION OF MANHOLE BOX SECTION !LLUSTRAE 
"EDGE BEAMS" TO BE THE SAME DEPTH AS THE TOP SLAB. TO ACHIEV!:: 

I 

. L 
I 

+- -
I 

Lrnp SLAB 

REQUIRED CAPACITY WHERE NECESSARY, INCREASE DEPTH OF "EDGE BEAM" 
BY PROVIDING ADDITIONAL CLEARANCE BETWEEN THE SLAB AND TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFF!T OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. ? "' 

- "' 51 0' -"':... = - , 

MANHOLE STEPS, 
SEE SHEET 3 

, 
0 , 

0 

~ 
> 
0 
u 
~ 
0 

I 
e 

" w 
0 

o· 
QN 
n-

CONSTRUCTJON JOINT 
E AT3.0m(10'-0") 
o C TO C TYP , 
<O SEE DETAIL "A". 

I 
I 01~ e <' 
~ 06 f"A 0 \/l §_ 
a 

i 
2 381 ( 15 ") 

w MfNIMUM 

" 
" 0 
0 

0~1~ 
- I :'; 

W, X 
N < - , 

I 

I l SEWER 

4- MANHOLE 

PLAN VIEW 

6 \ 0 ( 24 ") 
MIN TO 

762(30"1 
MAX 10 

I VARIABLE 

I 

I I 

r 7 
12\9 (4'-0")0!AMETER 

-----~J---~~~~-~ 
,,--~NOTE 

1372 I 4' -6") MINIMUM 

I 

I 

SEE NOTE 2. 

I 
___ J __ _ 

SEE NOTE 4 , 
SHEET 1. 

I 

,.J 

\ 

It~ 

SECTION VIEW 

MODIFIED MANHOLE 

0 

WALL 
REINFORCEMENT 

FOOTING 
REINFORCEMENT 

REINFORCEMENT DETAILS 
VERTICAL OPENINGS 

NOTE: ONLY BOX WITH MAIN REINFORCEMENT 
SHOWN FOR CLARITY. 

I 4' - 0 "l 

11 19 ( "Gl DIAGONAL 

FOR COVER SEE 
NOTE \, 
SHEET I TYP. 

SHRINKAGE AND 
TEMPERATURE 
STEEL 

SEE NOTE A.-

AT SA TUR A TED 
AT REST EARTH 
PRESSURE DIAGRAM 
SEE NOTE 1 , 
SHEET 5. ---~ 

I 
--+--

1 

SEWER 

FOOTING SPAN 

F_LG_LJ).'E_2 

I 

.l 

ELEVATION-OPENING 

11] 9 ( 116) _J 
DIAGONAL 

SEE NOTE 8. 
SECTION B-B 

SHEAR REINFORCEMENT 
STIRRUPS, AS REQUIRED 
BY DESIGN. 

KEYWAY, 

1113 ( 114) BENT DOWELS 

~ 

~ • 0 

~ 
w 
z 
~ 

8 

>• I 

' 

.r-. I 

I 

\ • I I 

\ I 
\ • I ,, 

• t....._~ 

SEE DETAIL "8". 

SEE NOTE 3B = 1 9 ( 11 5) BARS 
ATl00(4"J 
C TO C 

SECTION A-A 

SEE NOTE 3A 

\__,q9 ( "6) BARS 
AT100('1"1 
C TO C 

B_j 
NOTE Ai BARS REQUIRED TO SPAN 

FROM WALL TO WA'...L. 

FOR P!PES GREATER THAN 750 (30"l TO 2100 18'1") INS!DE DiAMETER 

NOTE Bl PROVIDE ADDITIONAL BARS 
AS REQUIRED BY UESIGN 
WHEN OPENING IN WALL 
IS PRESENT ( TYP). 

3D. 

DESIGN THE "EDGE BEAMS", SPANNING THE LENGTH OF Tl-'E BOX, TO 
CARRY A UNIFORMLY DISTRIBUTED LOAD EQUAL TO THE REACTION 
FROM THE SLAB. 

WALLS 
DESIGN THE WALLS TO CARRY THE AXIAL LOAD, DUE TO EARTH LOAD, 
LIVE LOAD, AND DEAD LOAD APPLIED DIRECTLY TO THE WALL, IN 
ADDITION TO REACTIONS FROM THE "EDGE BEAMS", ANO THE VERTICAL 
MOMENT CAUSED BY SATURATED AT REST EARTH PRESSURE. SEE FIGURE 2 
FOR PRESSURE DIAGRAM. CONSIDER THE WALL S!MPLY SUPPORTED BETWEEN 
TOP SLAB AND FOOTING. PROVIDE THE SAME REINFORCEMENT ON THE 
OUTSIDE FACE. 

FOOTING 
O::S!GN SPAN NORMAL TO PIPE TO CARRY POSITIVE MOMENT 
OF 1/10 WL' ANO NEGATIVE MOMENT OF 1/12 WL' WHERE W IS THE 
UNIFORM BEARING PRESSURE. DO NOT TAKE INTO ACCOUNT Tl-'E 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOT !NG. 

AS A MINIMUM, PROVIDE N0.13 (N0.4) BARS AT 300 (12") CENTERS, TOP 
AND BOTTOM OF SLAB IN THE OPPOSITE DIRECTION. 

I 02 I 4 "l 

LOCATE 
CONSTRUCTION 
JOINT AT 3.0 m 

152 I 6 ") 

6 ( 1/~ "I 

I ! 10' -O"J C TO C. 

DETAIL IIA II 

DETAIL 11B II 

CONSTRUCTION 
JOINT 

KEYWAY 
SEE NOTE 6, SHEET I 

SEE NOTE 6, SHEET 1 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TiH OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

0 STANDARD MANHOLES 
MODIFIED 

CAST-IN-PLACE MANHOLES 

RECOMMENDED APR.15, 200'1 RECOMMENDED APR.15, 2004 SHT .1_ OF....§.... 
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610 !24") MIN TO 
762 ( 30") MAX ID 

TYPICAL CONICAL 
TOP SECT ION 

X 
< , 

SEE DETAIL A, 

E 
SEE DETAIL Q'· 

' ,, 
-~-;; 

PROVIDE VERTICAL BARS 
"13 1"4) AT 405116") 
C TO C HOOKED TO THE 
BASE SLAB RElNFORCE!.!ENT 
IF MESH !S USED AS WALL 
R£1NFORCEMENT IN THE BASE 
SECTION. SEE OETAll C. 

TYPICAL RISER SECTION 

TYP!CAL R!SER SECTION 

PRECAST OR CAST-IN­
PLACE BASE SECTION 
ANO 1 NTEGRAL FOOT I NG. 
FOR CAST-IN-PLACE 
BASE SEE SHEET 1 
FOR DETA [LS. 

CHANNEL, 
SEE NOTE 1 D 

152 ( 6 "l 

460 

* TOP STEEL 
229 ( 9 ") ( 1 B ") 

MIN 

STEEL* 

PRECAST MANHOLE 
FOR PIPES 750 ( 30"J INS!DE DIAMETER AND LESS 

*SEE TABLE B FOR BASE SLAB 
STEEL REQUIREMENTS. PROVIDE 
WALL REINFORCEMENT DETAILS 
AT BASE SLAB TYPICAL OF 
CAST- IN-PLACE MANHOLE. SEE 
SHEET 1. 

FOR TYPICAL STEPS 
SEE V ! EWS ABOVE. 

WALL REINFORCEMENT---­
CIRCUMFERENTIAL FULL DEPTH 
250 mn2/VERTICAL rn 

(0.12in 2 /VERTICAL FTl 
VERTICAL FULL DEPTH 
250 rrm2 /HOR I ZONT AL rn 

(0, 12ln2/HORIZONTAL FT) 
PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 
SEE NOTES 5 AND 6 FOR STEEL 
REQU!REMENTS AT OPENINGS, 

SECTION 

I 

B-B 

PROVIDE NON-SKID 
SURFACE ON TREAD, 

STEP WITHOUT HOOKS 
SEE NOTE 13 

PLAN VIEW 
~ ~6~~7~~J~Tfg~EPTABLE 

TOP OF 
MANHOLE l 

--'-,~---

I 0 o> 
~ 

~ 

;--~ I 
N> 

u 

oo 
o" 
~u 

76 
( 3 "I 
MIN 

SIDE 

INSIDE FACE 
OF MANHOLE 

VIEW 

NOTES 
1. PRECAST MANHOLES MEETING THE REQUIREMENTS OF- PUBLICATION 

408, SECTION 714, MAY BE SUBSTITUTED FOR THE 
STANDARD CAST-IN-PLACE MANHOLE, FOR DEVIATION OR 
MODIFICATION OF THE STANDARDS, SUBMIT SHOP DRAWINGS 
FOR APPROVAL. 

2. FOR CONSTRUCTJON REQUIREMENTS SEE NOTE l, SHEET 1. 
FOR DESIGN REQUJREMENTS SEE NOTE 1, SHEET 5, 

3. FOR PERMISSIBLE LOCATION OF PIPES SEE PLAN VIEW ANO NOTE 3, 
SHEET \, 

4, FOR RISERS OR BASE SECTIONS WITH OPENINGS, PROVIDE A M[N[MUM 
HEIGHT OF SECTION SO AS TO PROVIDE AN UNCUT WALL EQUAL TO 
201/. OF THE OPEN ING, BUT NO LESS THAN 203 ( 8 ") , BETWEEN THE 
OPENING AND THE CLOSEST JOINT BETWEEN RISERS - SEE DETAIL 8. 

5. FOR PRECAST RISER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 18. 0 m ( 60' ) , PROV IDE CI RCUMFERENT [AL RE I NFORCEMENT 
IN ACCORDANCE WITH SECTION B-B, FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3.0 rn ( lO'l AND LESS, PROVIDE 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rrrn2/VERT!CAL rn 
(0.16 in2/VERTICAL FT.l FOR THE HEIGHT OF RISER OR BASE SECTION. 

PROVIDE NON-SKID ~ n; l ~9,)"l F~2RP~:~rs+N-PLACE 
SURFACE ON TREAD. 6. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED AT A 

DEPTH GREATER THAN 3. 0 rn ( 10' l , BUT LESS THAN OR EQUAL TO 7. 6 rn ( 25' l 
PROVIDE CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 930 rrm 2/VERT!CAL rn STEP WITH HOOKS ( O. 44 in2/VERTICAL FT. l FOR THE HEIGHT OF THE RISER OR BASE SECTION, 

TYPICAL STEP CONFIGURATION 7. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 7.6 m (25'), USE A 254 ( 10"1 THICK WALL RISER 
OR BASE SECTION WITH CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 

A"10 (#3] BAR 

JOl'<T~-~~-~I..'::::== 

75(3'1~ 

j 

200 < B ") 
MIN 

100 ( 4 ") 

ALTERNATE DETAIL 
AT OPENINGS 

#\Q ( #3) BAR 

75 ( 3 ") 
MIN 

SEE NOTE 1 4 

DETAIL C 

57 

{ 2 1/~ "l 

64 
(2½ ") 

DETAIL 

INSIDE FACE 
OF MANHOLE 

C) BUT NOT LESS 
THAN 203 ( 8 ") 

NONSHR INK 
MORT AR 

54 ( 21/8 "l 

60 ( 23/s ") 

D 

G 
z 
z 
w 
~ 
0 

0 e~ 
0 

A DETAIL B 

MANHOLE STEPS 
SEE NOTE I l 

TABLE B 

PRECAST TOP STEEL 
MANHOLE REQUIREMENTS 
HEIGHT 

0. 0 rn TO N0,13BARSAT 150 C TO C 
9.0 m OR 700 rrm <;m WWF 152 

MAXIMUM SPACING 

(0'-0" TO) (N0.4 BARS AT 6" C TO C) 
30' -0" OR 0. 33 in2/FT WWF 6" 

MAXIMUM SPACING 

) 9.0 m NO. 16 BARS AT 150CTOC 
TO 18.0 m OR 1190 rrrn2/m WWF 152 

MAXIMUM SPACING 

(' 30'-0') (N0.5 BARS AT 6" C TO C) 
T060'-0" OR O, 56 in2/FT WWF 6" 

MAXIMUM SPACING 

SEE NOTE 7, SHEET l 

BOTTOM STEEL 
REQUIREMENTS 

470 r,-m2/VERTICAL rn ( 0. 22 in2/VERT!CAL FT.) EACH FACE. 

8. f.lARK RISERS OR BASE SECTIONS WITH HOLES CLEARLY WITH MAXIMUM 
ALLOWABLE DEPTH. 

9. PROVIDE ADDITIONAL REINFORCEMENT BARS AROUND OPENINGS AS SHOWN 
ON RE!NFORCEMENT DETAILS AT OPENINGS SHEET 1. 

10, FOR CHANNEL DETAILS IN PRECAST MANHOLE SEE CAST-IN-PLACE MANHOLE 
SHEET 1. 

11. PROVIDE MANHOLE STEPS MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 605. 2( cl. AL TERNA TE CONFIGURATIONS AND 
OIMENS!ONS, AS APPROVED BY THE ENGINEER, MAY BE USED, 

12. PROVIDE MINIMUM 25 ( 1 "l SECTION DIMENSION FOR METAL STEPS. 
PROVIDE MINIMUM 19 ! 1/~ "l SECTION DIMENSION FOR NON-DETERIORATING 
MATER JAL STEPS. 

13. MECHANICAL ANCHOR REQUIRED FOR INSTALLATION OF STEPS 
WITHOUT HOOKS. 

14. THE ALTERNATE OPENING REINFORCEMENT DETAIL IS NOT DESIRABLE BY 
DESIGN. USE IT TO MEET EXISTING PIPE ELEVATIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH l()f PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

NO. 13 BARS AT 300 C TO C 
OR 340 rrm 2/m WWF < 52 
MAXIMUM SPACING 

(NO. 4 BARS AT 12" C TO C) 
OR 0.16 in2/FT WWF 6" 
MAXIMUM SPACING 

NO, 13 BARS AT 150CTOC 
OR 575 rrrn</m WWF 152 
MAXIMUM SPACING 

(NO. 4 BARS AT 6" C TO C) 
OR O, 27 in2/FT WWF 6" 
MAXIMUM SPACING 

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 

SHT lOF_§_ RECOMMENDED APR, 15 ~ 2004 

,a,.,,4 • .,;4,. < 
RECOMMENDED APR. 15' 2004 
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• 

610 !24") MIN, TO 
762 ( 30") MAX. ID 

r 
2-" 16 l 11 5) BARS 

BARS 

·1 0Q ' 40 ( 1 1/2"1 
v CLR.---

- ---------1---------
l>Q o" 

1 219 ( 48 "l 1,,, , 
I 5 ") ( 5") 

SECTION B-B 

4x12-W4xW1. 7 WWF 
LIP REINFORCEMENT 

ED A. 

- . 
~ 

p ' 

SUBBASE MATERIAL 
300 ( 12"1 M[N., 
SEE NOTE 2 

'· 
4 : •• ""·. 

PRECAST MANHOLE 
BASE PREPARATION 

610 ( 24") M!N. TO 
762 ( 30") MAX. ID 

SEE DETAIL A 
SHEET 3 ----

230 
( 9 ") 
BASE 

ADJUST TO FINAL GRADE WITH 
PRECAST CONCRETE GRADE RINGS 
OR BRICK AND CEMENT MORTAR. 
MAXIMUM 305 ( 12"1 TOTAL 
TH I CKNESS. 

NOTES: 
1. PRECAST MANHOLES MEETING THE REQUIREMENTS OF PUBLICATION 408, 

SECT I ON 714 , MAY BE SUBSTITUTED FOR THE ST ANO ARO CAST- IN-PLACE 
MANHOLE. FOR DEVIATION OR MOOJF!CAT[ON OF THE STANDARDS, SUBMIT 
SHOP DRAWINGS FOR APPROVAL. 

2. PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATJON 408, 
SECT! ON 350. 2, l N LAYERS \ 00 ( 4 ") TH [CK , COMPACTED TO A DENS I TY 
SATISFACTORY TO THE ENGINEER ANO INCIDENTAL TO THE MANHOLE PAY lTEM. 

3. FOR ALL OTHER DESIGN REQUIREMENTS AND APPLICABLE NOTES, SEE SHEET 3 . 

TYPICAL FLAT TOP SECTION 
USED FOR SHALLOW FILL PIPES. 

LP ANO BOTTOM 
STEEL SEE SHEET 3. 

PRECAST MANHOLE 
WITH FLAT TOP 

TYPICAL BASE SECTION 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENNSY'LV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

RECOMMENDED APR. 15 , 2004 SHT ..i_ OF_§_ 
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fb>''=====,===z,z,,,z,E)__SEE DETAIL A 

RAISED 
LETTERS, 25 ( I "l 

CHECKERED 
TOP DESIGN 

I 

I 

ELEVATION VIEW 

xxx1-'I._,,., 
HEAT DATE - -1 -
AND NUMBER I 
( RAISED LETTERS, 25 ( I "l 

PLAN VIEW 

ANO NOTE 3, 
FOR SF.LF-SEALING 
MANHOLE COVER 
DETAILS. 

RA! SEO LETTERS, 50 ( 2 ") , 
ALTERNATE LETTERING 
INCLUDES SANITARY, 
WATER AND ELECTRIC. 
PROVIDE LETTERING 
WHEN SPECIF I ED. 

ELEVAT!ON VIEW 

i--

PLAN VIEW 

1 ,.,.---TYPICAL LIFT HOLE, 
,... SEE NOTES 3 AND 4. 

CAST IRON MANHOLE COVER CAST IRON MANHOLE COVER 
I PL ATEN COVER I 

914 (36") MiN TO 1067 (42") MAX 

ELEVATION VIEW 
OF MANHOLE FRAME 

._/"- MACH !NED SURFACE 

*' 11/,, ") 

-

~ 

*MINIMUM * 'Jt~ DIMENSIONS OF 5. 5 ( %2 "l 
DOVETAIL FOR 

~:~K~6TE 3. - ~ ") 

DETAIL A 
GASKET SEALING SYSTEM 

A 

Lt.SETSCREW ,_BOLT 
OR CLAMPING 
DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

I STANDARD COVER! 

PLAN VIEW 

A 

J 

ONE PIECE ADJUSTMENT RISER 

+~TSC~L~~~===L===~, 
OR SOLT - -

SECTION A-A 

B B 

• L_ J 
AOJUSrnENT BOLT 
2 REQUIRED ( MIN 

PLAN VIEW 

MULTI-PIECE ADJUSTMENT RISER 

' SECTION B-B 

ADJUSTMENT RISERS 

NOTES 

1. PROVIDE MANHOLE FRAMES ANO COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 605.2(b). 
DES !GN MANHOLE FRAME, COVER ANO GRADE ADJUSTMENT 
RINGS FOR PHL 93 (HS25J LIVE LOAD. )F MANHOLES ARE NOT IN OR 
ADJACENT TO ROADWAY, DESIGN FOR ALL POSSIBLE LIVE 
LOADS AS APPROVED BY THE DEPARTMENT. 

2. PROVIDE MANHOLE FRAMES, COVERS ANO GRADE ADJUSTMENT RISERS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR DEVIATION OR MODIFICATION TO THE STANDARDS, 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

3, PROVIDE A GASKET SEALING SYSTEM, DOVETAIL GROOVE AND 
CONTINUOUS GASKET, AS !NOlCATED IN DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATER INTO THE MANHOLE SYSTEM, WHEN SPECIFIED. PROVIDE 
6 ( 1/4 "I D l A ONE PIECE SELF- SEAL POLY I SOPRENE ROUND GASKET, 
40 OUROMETER GLUED IN PLACE. PROVlDE TWO (2) LIFT HOLES 
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 ANO Gr!AOE ADJUSTMENT RISER TO HAVE A MINUMUM BEARING 
SEAT OF 25 ( 1 "I FOR COVER. 

6. LOCATE TOP O:C FRAME OR ADJUSTMENT RISER 3 ( 1/a ") BELOW THE 
TOP OF ROADWAY SURFACE. 

7, PROVIDE GRADE ADJUSTMENT RISE!lS MEETING THE REQUIREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTION 606, 
ANO AS MODIFIED HEREIN: 

A. CUSTOM FABRICATE EACH ADJUSTMENT RISER FROM 
MEASUREMENTS PROVIDED WITH EACH ORDER. 

B, MANUFACTURE BAR STOCK AND RETAINER CLIP 
FROM U.S. MADE CARBON STEEL MEETING OR EXCEEDING 
THE MINIMUM REQUIREMENTS OF ASTM A-36M. 

C. REQUIRE FULL CIRCUMFERENTIAL WELOS ON BOTH TOP 
ANO BOTTOM RINGS. MAKE THE INNER WELD A BEVEL GROOVE 
WELD (FLUSH F!NfSHl FOR PROPER SEATING OF MANHOLE 
LID AND MAKE THE OUTER WELD A FlLLET WELD. 

D, MAKE THE MINIMUM WIDTH OF BOTTOM ANO TOP BAR STOCK 25 ( 1 "l 
AND 10 l 1/a"l, RESPECTlVELY. 

E. TAP THE BOTTOM BAR STOCK FOR MULTJ~PJECE ADJUSTMENT 
RISER FOR M14 ADJUSTMENT BOLT. 

F. REINFORCE THE ADJUSTMENT RISER ADEQUATELY TO PREVENT 
BEND! NG. 

G. PROVIDE AN ADJUSTMENT RISER WHICH JS FLUSH WITH 
COVER AND DOES NOT ALLOW EXCESSIVE MOVEMENT. 
PROV!DE AN ADJUSTMENT RISER WHICH CONFORMS TO THE 
SHAPE OF THE ORlGINAL FRAME. 

8. ATTACH FRAME ANO/OR PRECAST CONCRETE GRADE RINGS RIGIDLY 
TO TOP OF MANHOLE. USE 3-Ml 4 THREADED STUDS WITH HEX HEAD 
NUTS AND WASHERS, INSERTED THROUGH AT 16 ( 3/a ") DIA HOLES THROUGH 
FRAME ANO/OR RINGS, SPACE HOLl:S AT 120° ANO 50 (2") FROM OUTSIDE 
EDGE OF FRAME. EMBED STUDS i02 ( 4 "l MINIMUM INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

9, SET THE BASE OF THE FRAME AND/OR PRECAST CONCRETE GRADE 
RINGS IN A BED OF CEMENT MORTAR. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TJH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 1 S, 2004 SHT ~ OF _§_ 

,.a..,,40..i.,::'. "/ ¢p..e:f.du, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-39M 



1. DESIGN REQUIREMENTS: 

A. DESIGN SPECIFICATIONS: 1996 AASHTO LRFD BRIDGE 

DESIGN SPECIFICATION, DESIGN MANUAL PART 4 AND 

ASTM C 478M-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 BEARING PRESSURE IS NOT TO EXCEED THE EXISTING 
STATE OF STRESS OR 0.15 MPo ( 1.5 TONS PER SQ.FT.), WHICHEVER 
!S GREATER. 

D. DESIGN THE MANHOLE FOR A LIVE LOAD OF PHL 93 l HS25 I 
AND WITH 301/. IMPACT, EXCEPT DO NOT USE IMPACT !N THE 
DESIGN OF THE FOOTING. !F MANHOLES ARE NOT IN OR 
ADJACENT TO A ROADWAY, DESIGN FOR ALL POSSIBLE 
LIVE LOADS AS APPROVED BY THE DEPARTMENT. 

E. DES !GN THE MANHOLE FOR: 
ACCELERAT!ON DUE TO GRAVITY, g = 9.81 mli 
DENS I TY OF EARTH , Q E 1920 kg/nf l 1201'/CF 
¢ ANGLE OF INTERNAL FRICTION= 33' 
ORY AT REST EARTH PRESSURE= KaQE = 0.001( I-sin }))0E9 

3. HOOP STEEL: 

A. DETERMINE SERVICE MOMENTS AND AXIAL THRUSTS 
USING FIGURE 2 ANO FIGURE 3. 
PHH ijJN NOT TO BE GREATER THAN ONE-HALF OF PHH MAX • 

B. DESIGN HOOP REINFORCEMENT SHOWN IN 
SECTION A-A, TO CARRY THE MOMENT AND AXIAL THRUST. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs ,2/dc >< 2dst >< t> 
NO. OF BARS 

( 17.2 Nim 
( 98 kips/FT ) 

p 
HH MAX 

0.001 X 0.46 X 1920 X 9.81 = 8. 7 KN/m,..3 

SATURATED AT REST EARTH PRESSURE ~co.0010Eg -Owl +Ow 
0.46 [(0.001J(1920)(9.81l - 9.61] + 9.81 
H. 0 KN/m"3 

( SATURATED AT REST EARTH PRESSURE 
0.46 x 120 = 55 P.C.F. ) 
~ih-O~i+O~ 
0. 46 X 1 120-62. 41 + 62. 4 
89 P.C.F. 

F. PROVIDE AT LEAST MINIMUM REINFORCEMENT FOR SHRINKAGE ANO 
TEMPERATURE AT ALL CONCRETE FACES WHERE REINFORCEMENT 
IS NOT REQUIRED BY DESIGN. 

G. FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 

2. VERTICAL STEEL: 

A. THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING 
EXISTS ON ONE SIDE OF THE MANHOLE ANO LIMITED SUPPORT IS 
PROVIDED ON 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 IN FI CURE I. 

EQUIVALENT RECTANGULAR COMPRESSION ZONE DIMENSIONS 
TO CARRY MOMENT: 
T MILLIMETERS BY 1/~ INSIDE DIA+ OUTSJOE DIA 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECTION. 

E. DESIGN REINFORCEMENT JN "COLUMN" TO CARRY AXIAL LOAD AND 
MOMENT. ( USE TOTAL CROSS- SECT I ON TO CARRY AX I AL LOAD. l 

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. 

STEEL 
CARRY 

, _____ _ 
Fs ;/dcx2dsrxb(l?. 2 N/rn 0M4-8- l6-8-4 

NO. OF BARS ( 98 kips/FT J 

w 
9 
~ 

s 
0 

TD 
MOMENT ~ COMPRESSION ZONE 

TO CARRY M0\4ENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE 

pJ~'H" ~ HH MAX '-" 

E 

0 

00 

18.0mxB.7 157KP 0 

I 60' >< O. 055 " 3, 3 KSF ) 

1219 ( 4' -O"l DIA p 
HH ~IN 

AT REST PRESSURE DIAGRAM 
TO DE TERM I NE P HH MAX 

FIGURE Z DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 

INTERNAL/ 
EXTERNAL 
HOOP 
STEEL 

FOR T = 127 ( 5 "') 

VERTICAL 
STEEL 

INTERNAL 

~~~~L--h<i 

OUTS JOE 
FACE OF 
MANHOLE 

VERT I CAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

OUTSIDE 
FACE OF 
MANHOLE 

FOR T " 254 I 10 'l OR GREATER 

( PRECAST MANHOLEI ( CAST-IN-PLACE MANHOLE) 

USE WALLS AT 127 (5") THICK WITH ONE ( 1) ROW OF REINFORCING, 
OR USE WALLS AT 254 ( 10') OR GREATER WITH TWO ( 2) ROWS OF REINFORCING. 

SECTION A-A - DESIGN SECTION 

4. FOOTING DESIGN: 

A. DETERMINE FOOTING SIZE 
( USE AN EQUIVALENT CIRCULAR FOOTING FOR DESIGN) 

_!: :!'J.:1 L. 290 kPa (3.0 KSF) 0:'l MAXIMUM 
A s ALLOWABLE BEARING PR!:SSURE 

P = DL + LL + EP 

DL DEAD LOAD OF MANHOLE 

LL PHL 93 ( HS25 ) WHEEL LOAD ( NO IMPACT) 

EP EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTING 

M MOMENT DUE TO DIFFERENTIAL LOADING I WHEN APPLICABLE) 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING ANO SOIL IS NOT 
PERMISSIBLE. 

8. DESIGN FOOTING TO CARRY MOMENT ( BOTH MAXIMUM 
NEGATIVE AND POSIT!VE) AND SHEAR DU!: TO RESULTANT 
PRESSURE AS SHOWN IN FIGURE 4 AND APPLIED LOADS. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD, 

Z" F
5

-J<lc~2<1sr~___!1 <17.2 N/m 
NO. OF 8ARS ( 98 kips/FT I 

12\9 (4'-0"l DIA 

OVERHANG 

RESULTANT PRESSURE 

7 
_l 

DIAMETRICAL SECTION THROUGH FOOTING 
FIGURE 4 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
DESIGN PROCEDURE 

RECOMMENDED APR, 15, 200~ RECOMMENDED APR. 15 • 2004 SHT ....6.... OF _Q_ 

£k...,4 • .:;;4. .,, 
DIRECTOR, BUREAU OF DESIGN 

~.ef#l, 
CHIEF ENGINEER RC-39M 



USE CROSS WALLS AT THE BEGINNING AND END 
CF PAVED DITCH OR CHANNEL AND AT THE 
UPGRADE ENO CF EV:CRY FOURTH SECTION. 

CONCRETE PAVING FOR STREAM BEDS 

152 ( 6") MlN 

, I rANCHoR 0~ T 

:: f - I / DETAIL t· ~Y= ~/ r!IE DOWN, SEE 

~ ;=_ ~::"==~zz=z=fu]·--;:Nacrl 
( I/~ "I O O O • 4 V O -

~ 
( 8 ") 

£'.]<70 a'-l "'• 
V <7 'q ' ------'-

'< I , • 4 o 

L<-_ . -PIPE, HALF-CIRCLE 

I 76 ,·:-1 
, s2 t 6 "l I e---~~---, 

DETAIL E 

ANCHOR SOLT AND NUT, SEE DE TAJ"' C. 
FDR ALTERNATE ANCHORING METHOD, 
SEE OETA ILS E AND F. 

, 150 , 

i"'~ 

A7 
\

PJPE, 
150 , 

M 
HALF-CJRCLE 

CLASS A 
CONCRETE 

SECTION A-A 

PAVEMENT 

CEMENT CONCRETE PIPE ANCHOR 
DETAIL D 

SHOULDER 

VARIABLE 
SLOPE 

DETAIL F 

r _50 I 2 "l 

-~~le:--,-~ 
,-

~ 16~ %·1 0 BAR 

14 ( '¾4")7 

15, 3/,"1 SPHERICAL RADIUS 

~-a~ 
'f::ll_c_i -

ANCHOR BOLT AND NUT 
DETAIL C 

_·_·--',, 

CROSS WALL 

WWF 152 x 152 - MW9 x MW9 
IWWF 6" x 6" - W1.4 X Wl.4 l 

CONSTRUCT SIDE SLOPES AND BOTTOM WIDTH 
CONFORMING TO ADJACENT PARALLEL DITCHES. 

L!__ CLASS 2, nPE B 
GEOTEXTILE 

MATERIAL DETAIL A 

SEE DETAIL A FOR BROW 
ANCHOR TREATMENT, 
IF REQUIRED. 

DETAIL B 

ELEVATION, AS INDICATED 
ON THE DRAWINGS, 

////§1/1. 

OR AS DJRECTED, 

~ 1::1 ISAL ('° LINE 

CLASS 2, TYPE B 
GEOTEXTlLE MATERIAL, 
SEE NOTES I AND 2. 

ROCK EMBANKMENT 

REQUIRED, 

SEE DETAIL B FOR 
AL TERNA TE TOE 
ANCHOR TREATMENT. 

PIPE, AS REQUIRED 

AREA FOR CLASS 2 
EXCAVATION 

/ORIGINAL GROUND LINE 

CORRUGATED METAL 
Pl PE, HALF-CIRCLE, 
OR AS INDICATED 
ON THE DRAWINGS. 

ORIGINAL 
GROUND LINE-

HALF-CIRCLE PIPE IN Fill SLOPE 

1:2 SLOPE· 
2: 1 SLOPE 

lNSTALLAT!ON DETAILS FOR HALF-CIRCLE PIPE 

1:2 SLOPE 
2: 1 SLOPE 

PIPE, HALF-CJRCLE 
( CLASS 2 EXCAVATION) 

TYPICAL CROSS SECTION 

600 (2'-0") 

,T/!ii/~11 ,i H 1 
I ~ ELEVATION, AS INDICATED 

T ON THE DRAWINGS, OR AS DIRECTED. 

JOO [12") MJN--i ,.--.,.,-d""il-:"­

j______'_r---;--.y_ 

300 ( 12") MIN 
CUT-OFF 

AREA 

3--~t , -> 
r ·s -

PROVIDE TOE WALLS AS PLAIN OR~
12 

-lr.l'/J.f,--4.f- ~~r;,OI\ 
MORI ARED STONE MASONRY TO "1.;- l \'l. 
CORRESPOND WITH PPE OF SLOPE 1 ~o\O 
WALL, OR AS CEMENT CONCRETE, 
IF :NDICATED ON THE DRAWINGS. 
BAT.ER TOEWALL 4: 1. 

PROVIDE CLASS 2, TYPE B GEOTEXTJLE }-
MATERIAL WITH PLAIN STONE SLOPE WALL 
INSTALLATIONS ONLY, SEE NOTES 1 AND 2. 

PLAIN AND MORTARED STONE SLOPE WALL 

1. 

2. 

3. 

PROVIDE GEOTEXTILE MATERIAL MEETING THE 
CONSTRUCT I ON REQUl REMENTS OF PUBL: CA Tl ON 
408, SECTION 212 ANO MATERIAL REQUIREMENTS 
OF SECTION 735. 

INSTALL GEOTEXTlLE MATERIAL ALONG ALL 
INTERFACE AREAS WITH GROUND CONTACT. 

PLACE CONCRETE PIPE ANCHORS AT 
THE ENOS OF PIPE, UNDER ALL JOINTS AND 
AT INTERMEDIATE LOCATIONS AS REQUIRED. 
PROVIDE 3. 0 m ( 10-0") MAXIMUM SPACING 
BETWEEN ANCHORS. 

4. ALL D!MENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE NOTED. U.S. CUSTOMARY UN!TS 
IN ( l PARENTHESIS. 

STREAM 
BED 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH iDF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BL"REAU OF DESIGN 

SLOPE PROTECTION 

RECOMMENDED APR. 15, 200~ 

.a..,.4 • .£<i:% 
D !RECTOR. BUREAU OF OES I t;N 

RECOMMENDED APR. t 5' 2004 

-??-6'1J.fii., >-----< 
CHIEF ENGINEER RC-40M 

SHT _!__ OF _J_ 



• 

CLASS 2, TYPE B CEOTEXTILE 
MATERIAL, SEE NOTES 7 ANO 8. 

F INISHEO SLOPE, 
A AS REQUIRED. 

J 

CLASS 2, TYPE 8 
GEOTEXTILE MATERIAL, 
SEE NOTES 7 ANO 8. ~--~ 

\
CHANNEL LINING ELEVATION, 
EXTEND ABOVE THE DESIGN FlhlSHED GROUND LINE 

I 
~

FLOW ELEVATION, AS REQU!RED.10F CHANNEL LINING 

S* STREAM BED 
ELEVATION HG 

FIN I SHED SLOPE, 
AS REQUIRED. 

I 

SECTION A-A 
CHANNEL LINING 

SIDE 7 
% IG 

"-- CLASS 2, TYPE B GEOTEXT l LE 
MATERJAL, SEE NOTES 7 AND 8. 

*S, WAND LAS INDICATED 
OR AS D !RECTED. 

CLASS 2, TYPE B GEOTEXTJLE 
MATERIAL, SEE NOTES 7 AND 8. 

HARDWOOD STAKES, SEE 
NOTE 6. 

FINISHED SLOPE, 
AS REQUIRED. 

[STREAM BED 
ELEVATION 

- HG ( APRON) 

STAKES, SEE 

TOE WALL, 
SEE NOTE 5. · 

STREAM BED 
ELEVATION 

He ( TOE WALU 
915 (3'-0") 

MINIMUM 

END --DIAPHRAGM 
END SLOPE WALLS 

® ~ ~ ~ 
BA?E 

~SIDE 

• LID 

i Le 

WIRE MESH BASKETS 

GABIONS SIZES 

MATTRESS TYPE 
WG LG HG 

1829 ( 6' - 0 ") 2743 ( 9' -0 ") 229 ( O' -9 "l 
1829 l 6' - 0 ") 3658 ( 12' -0 "l 229 ( O' -9 "l 

STANDARD 
W- LG HG u 

914 ( 3' -0 ") 1829 ( 6' -0 ") 305 I 1' - 0 ") 

914 ( 3' -0 ") 3658 ( 1 2' - 0 ") 305 ( 1' - 0 ") 

914 13' - 0 ") 27'13 ( 9' - 0 ") 457 ( 1' -6 ") 

914 ( 3' - 0 ") l 829 ( 6' - 0 ") 914 ( 3' -0 ") 

914 ( 3' - 0 ") 2743 ( 9' - 0") 914 ( 3' -0 ") 

914 ( 3' -0 ") 3658 ( 12' -0 ") 91 4 ( 3' - 0 ") 

ADDITIONAL SIZES MAY BE AVAILABLE ON A 
SPECIAL ORDER BAS[S. 

" ¥ ~ 

°' ' v ;c C 

" 
aA 

!;;: ;I; /,/ 
11/;, 1{{lfl I;/ j 
, JJ,\ ; /; 

-----\:_ BURY 331/. OF GAB I ON 
INTO EX:STING BANK 

-CLASS 2, TYPE B GEOTEXT!LE MATERIAL, 
SEE NOTES ANO 8 . 

----srn::AM BED 
ELEVATION 

.....,______DJ RE er I ON 
OF FL OW 

HC/2 MAX (GA310NS SHALL BE 
KEYED INTO STREAM BOTTOM 
UP TO 50% OF GAB!ON HEIGHT). 

CHANNEL DEFLECTOR 

NOTES 

l. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATJON 408, SECTION 626. 

2. TYPE A GAB!ONS SHALL CONSIST OF WIRE-MESH BASKETS FILLED 
BY HAND PLACEMENT OF COARSE AGGREGATE, AT LEAST ALONG THE 
EXPOSED FACi:.S, FOR A UNIFORM APPEARANC':=.. 

3. SPECIFY TYPE B GABIONS OF WIRE-MESH BASKETS FILLED BY 
HAND PLACEMENT OR SMALL POWER EQUIPMENT PLACEMENT 
OF COARSE AGGREGATE. 

<'1. MAKE CORROSION RESISTANT TYPE A ANO TYPE 8 GABIONS THE 
SAME AS TYPE A AND TYPE B GABIONS EXCEPT SHEATH THE 
WIRE-MESH IN POLYVINYL CHLORIDE PLASTIC. 

5. THE APRON OR TOE WALL IS REQUIRED WHERE fHE SLOPE WALL 
IS INSTALLED ADJACENT TO WATER. MAKE THE APRON 
APPROXIMATELY TWO T!MES AS WIDE AS THE ANTICIPATED DEPTH 
OF SCOUR AND THE TOE WALL HEIGHT AT LEAST EQUALTO THE 
ANTICIPATED DEPTH OF SCOUR. 

6. WHEN GAB JONS ARE PLACED ON A 1: 1. 5 ( 1. 5 : 1 
STEEPER, DRIVE HARDWOOD STAKES THROUGH THE 
THE TOP EDGE, TO ANCHOR THE INSTALLATION. 
( 18") MINIMUM BELOW GABION BOTTOM. 

l S !DE SLOPE OR 
GAB[ONS, ALONG 
EMBED STAKES 450 

7, PROVIDE GEOTEXTILE MATERIAL MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 212 AND SECTION 735. 

8. INSTALL GEOTEXT!LE MATER!AL ALONG ALL INTERFACE AREAS 
WITH GROUND CONTACT. 

9. ALL DIMENSJONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN! TS IN ( ) PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BCREAU OF DESIGN 

GAB IONS 

RECOMMENDED APR. 15 , 2004 
.tZ,...,,fa..£4, % 

DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR, 15, 2004 SHT J.... OF _j_ 

~~4,f,,di.l 
CP.)EF ENGINEER RC- 4 3M 



25 ( 1 "J 0 CALV. P !PE SLEEVES 
FOR 22, 2 ( 1/e ") 0 GAL V. SOL TS 
FOR RUBBING RAIL ----

TYPE B INSERT 
( SEE BC- 734M) 

TERMINAL SECT I ON 
BRIDGE CONNECTION, 
SEE RC-52M AND 
BC-739M----, 52 7 

1800 (5'-11") 

355 + 
t l' -2 ":t i 

\B30 
l O' -O"l 

I----

PLAN VIEW FOR TYP, 

MAX 

RAIL 

TYPE C INLET, 
WHEN REQU ! RED. 
( SEE RC-34M) 

CONCRETE BRIDGE BARRIER 
___ ?_A~_J._1~_1_1:_ FOR APPRO~~~-_§_~--~~A_N~ __ I_Tj_0~~~~--~7:~___! 8. 

3890 ( 12' -6") rwo ! NESTED) SECTIONS OF W-BEAM RA!L ELEMENT, ONE SET INSIDE THE OTHER 

NOTES: 
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

U.S. CUSTOMARY UNITS IN (J PARENTHESES. 

2. ALL REINFORCEMENT STEEL BARS SHOWN ARE SOFT CONVERTED METRIC SIZES 
THAT MEET THE REQUIREMENTS OF ASTM A 6I5M, A 616M AND A 706M. 

3. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUB. 408. 

4. W-BEAM RAIL ELEMENT IS BOLTED TO ALL POSTS. 

5. USE PLAN DIMENSIONS WHEN DIFFERENT FROM THOSE SHOWN ON TH!S STANDARD. 
6. RE! NFORCED CON CR::. TE BARR I ER AND EMBEDDED INSERTS ARE BR I OGE l IEMS. 

7. WHEN CONNECT! NG TO TYPE 2- S GU I DE RAIL ( 705 ( 2' - 3 3/4 "l J OR TYPE 2-W 
GUIDE RAIL 1815 I2'-8"ll, TRANSITION UP OR DOWN 25 (l"l PER 7620 (25'-0"). 

8. BOLT RUBBING RAIL TO POST W!Ti-lOUT WASHER. 

9. POSTS WITH RUBBING RAIL ATTACH~ENT REQUIRE AN ADOIT!ONAL f'OLE. 

10. TERMINAL SECTION AND RUBBING RAIL END MUST BE ATTACHED 
FLUSH WITH BRIDGE BARRIER, INSTALLATION CAN BE GREATLY 
SIMPLIFIED BY FABRICATING OR SHOP TWISTING TO BE CONSISTENT 
WITH THE SLOPE OF THE BARRIER, 

11. STEEL SPACER TUBE, SCHEDULE 40 GALVANIZED PIPE, \52 <6"l !.[).x 305( 12"'). 
CONNECT TO THEW-BEAM RAIL ELEMENTS US!NG SPLICE BOLT. 

12. GALVANiZE All HARDWARE, W-3EA~ RAIL ELEMENTS, THR!E-BEAM RAIL ELEMENTS, 
RUBB!NG RAIL, W-BEAM TO THR[E-BEAM TRANSITION SECTION, TERMINAL SECTION BRIDGE 
CONNECTIONS, ANGLES, PLATES, BOLTS ANO ANY OTHER FABRICATED STEEL COMPONENTS. 

\3. REINFORCEMENT BAR SIZES ARE SHOWN FOR CLARITY ONLY. USE 
( 1' - 8 3/4 "I IOI 

102 ( 4 "l-t->H~
1
~
4

~.,, 
660 

( 2' - 2 "I 

\'I-SEAM 

430 810 
I ( 1 • -s ") ( 2' - 8 ") 

1!47511'-63/4") = 1900(6'-3"1 
4 e 950 = 3800 

(4 o 3'-1½" = 12'-6") ACTUAL BAR DES I GNAT I ON I ND I CA TED !N THE CONTRACT DRAW !NGS. 

TYPE 2-SC GUIDE RAIL 14. SEE 8C-739M AND RC-52M FOR DETAILS AND HARDWARE NOT SHOWN. 

NOTE: 

RAIL ELEMENT7 

I IA I 
RUBBING RAIL rs 

1 
790 (2'-7") 

-------- ------=--~ - -~- =---·--

200 ! 8 ") 

(I;_ 25 ( 1 ") 0 
HOLE 

~ µ!07 l 2' -11 %'J _/ 1, ~ __ 'JI ________ 1_11_ 
7 
~ 'I II ' II . II '/, ' II ' 

~ -,L.- ! IL J--L::L ------~_JI lrl'-1 J--i:,_L J.-[i__L 1-V J---,J 
,, ,, 

J_._~l--- 1-U 
'f----~1~2~3~0~1 4~'_,~0~'f~,~"~1---::-:j,'_~' _ _'"POST POST , POST POST '°'{Poe.ST POST POST I· 1264(4'-1%") l+-~',~-~ 3 ______.________ 4---5~l£_7 B 

' / -· l!... L_SEE SPLJC!: PLATE, 18 ~ l 3
9
,
0
_
0
0")- ~ CLASS A PLAIN 

~!=I I DETAIL, SHEET 2. ~ CEMENT CONCRETE 

ELEVATION VIEW FOR TYP, CONCRETE BRIDGE BARRIER 

POST POST POST 
9 I 0 II 

CURB ( SLOPED TOPl 

150 52 7 660 
( 6 ") II' -8¾ ") I 

( 2' - 2 ") 
I 
' ' ' ' ' 

PAY LIMIT FOR APPROACH ENO TRANSITION SEE NOTE 18 
4 

e 
950 3800 

,290 475 475 475 475,475 480: (403'-11/2" 12'-6") 
~-,-~c"-'cc~~l~l~ll~1/,~"+) 11' ,,¥,"111 )',6¥,T )',6¥,"'I' I' -6¥,'1 I l'-6¥,'f-l'~-~6~½'1',~11~1----l-,-y-p-,-2-,s-,~,-u-1-0-,-,A-ll-.; 

I'. I 

-
0 0 -_, 

, .. 
-, !i' 1_,'e! -~, = ' 0 

I 0 

<t_ 25 ( 1 "l 0 1230r4-0'/2 l -~ /J.-Li 
SEE SPLICE PLATE~ POST 
DETAIL, SHEET 2. l 

HOLE 

ELEVATION VIEW FOR TYPO 

1-U 
POST 

2 

I~ I 

-4..J. 
POST 

3 

'9 ' 

1-v 
POST 

4 

J.-µ 
POST 

5 

CONCRETE BRIDGE 
( WITHOUT INLET PLACEMENTl 

;,,., I 

J-lJ 
POST 

6 

,, 
J-\--1 
POST 

7 

BARRIER 

;ii 
1-iJ l-h-1 

11 '-Ctllf"'i/11' II 

J__iJ 1-U 
POST POST POST POST 

8 9 10 1 l 

TRANSIT I ON 
BARR I ER 

PL AN 

15. 50 ( 2 ''l CL. ON ALL REINFORCEMENT EXCEPT AS NOTED. 

16. PROVIDE APPROACH END GUIDE RAIL TREATMENT AT BOTH THE APPROACH AND 
TRAILiNG ENDS OF STRUCTURE BARRIERS ON TWO LANE FACILITIES WITH TWO-WAY 
TRAFFIC. ON FOUR LANE DIVIDED HIGHWAYS, GUIDE RA!L TRANSITION IS NOT REQU!RED 
ON TRAIL JNG ENDS OF BARRIERS UNLESS WARRANTED BY OTHER OBSTRUCTIONS. 

17. PROVIDE STEEL POST SIZE, AND LENGTH AS SHOWN IN TABLES A, B, C, AND DAS 
APPROPRIATE. 

18. PAYMENT FOR THE APPROACH END TRANS IT I ON, EITHER W l TH OR WI TH OUT ! NLE T 
PLACEMENT, INCLUDES TWO 38\0 ( 12' -6") SECTIONS OF EITHER W-BEAM OR THRIE BEAM 
RAIL ELEMENTS, W-SEAM TO THR IE-BEAM TRANSIT JON SECT 1 ON F ABR I CA TED STEEL 
! TEMS, TERMINAL SECT JON BR I OGE CONNECTIONS TUBE, RUBS I NG RAIL , RUBBING 
RAIL CONNECTIONS, BOLTS, POSTS, OFFSET BRACKETS, STEEL SPACER ANO ASSOCIATED 
HARDWARE. END TRANS!TIONS ARE ROADWAY ITEMS. 

19. FOR THE PA BRIDGE BARRIER TRANSITION CONNECTION, CONNECTION PLATES 
SHALL MEET THE REQUIREMENTS OF ASTM A 709/A 709M GRADE 250 MPA 
(GRADE 36 KS!l STEEL. BOLTS, NUTS, ANO WASHERS SHALL MEET THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 1105.02 (Cl. 

SPACER TUBE 
SEE NOTE \ 1. 

fi 
STEEL 

{_

ct_ SPLICE 
BOLT 

W-BEAM 
RAIL 
ELEMENT 

TABLE A 
POST LENGTH SIZE 

I THRU 3 2440 ( 8' - 0") W200x31. 3 ( W8x21 l 
~ 

4 THRU 6 2135 c 7' -o··i Wl50xl3.5 ( W6x9J 

7 THRU II 1830 ( 6' -0") Wl50xl3.5 (W6x9l 

LEGEND 
() SEE STRUCTURE DRAWINGS FOR 3RIDGE BARRIER HEIGHT. 

TYPICAL TO ELEVATION VIEW WITH 
INLET PLACEMENT EXCEPT AS NOTED. 

POST W200 x 31.3 
( W8 x 21 ) 

SECTION A-A 

255 
( IO") 

RUBBING RAIL 
CISO x 12 
(C6x8.2I 

POST W150 x 13.5 
( W6 x 9 I 

II 11
1 

POST Wl50 x 13. 5 
( W6 X 9 ) 

0 m­~, 
m, 

J,__JL 

-rir 

150 x200 r 6 "xB ") ROUTED 
OFFSET BRACKET ( SEE SHEET 3) 

( ¼"l 

RC-34M 

'" RC-52M 
RC-59M 

W- BEAM 
RAIL 
ELEMENT 

SECTION 

STEEL SPACER 
TUBE DETAIL 

INLET ASSEMBLIES 
TYPE 2 STRONG POST GUIDE RAIL 
CONCRETE GLARE SCREEN 

8C-703M THRIE-BEAM TO VERTICAL WALL TRANSITION CONNECTION 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATIO'.'I 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

~ ~----'- ~ 
BC-708M THRIE-BEAM TO PA TYPE 10M BRIDGE TRANSITION CONNECTION TYPICAL CONCRETE BRIDGE BARRIER 

~----L> 

SECTION B-B 
(SECTION 8-B IS TYPICAL TO SECTION A-A 

EXCEPT AS SHOWN OTHERWISE) 

SECTION C-C 

BC-709M PA TYPE 10M BR!DGE BARRIER 
BC-712M THRIE-BEAM TO PA BRIDGE BARRIER TRANSITION CONNECTION 
BC-7l3M PA BRIDGE BARRIER 
BC-734M STANDARD ANCHOR SYSTEMS 
BC-739M BRIDGE BARRIER TO GUIDE RA!L TRANSITION 

REFERENCE DRAWINGS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. l S' 2004 SHT I OF \ 6 

,.a.,..,-,1.o~'I 
DIRECTOR, BUREAU OF OESIGN 
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SEE 
RUBBING RAIL I 
END DETAIL 

25 ( l 

~ 
75 ( 3 ") 

"I 7~ 
I 

~ 
(11/s"I 

35 ! 1 ¾"') 

r SPLICE BOLT 
18 X so ( 11/16 

720 12'-4¾"1 

SLOTS 
"x 2 "I ( TYPJ 

CUT FLANGE, BENO ANO WELD AS SHOWN, 

TYP EACH FLANGE 

2775 (9'---1½"1 '//!TH INLET 

2920 ( 9' ---71/s "l WITHOUT INLET 

' 

6 ( l/4 "I 

' : 475 ( l' -6 ¥~ '") 475 l 1' -63/4 "I I 475(1'-6¾"1 I 475 ( I' -6¾ ") 

' 
' 385 11'-31/~'·J! 475 ( I' -6¥1 "l ! 475 11' -6¾''li475 ll'-63/, "11475 i l'-61"1"I ! 480: I -6½ ") 

POST BOLT SLOTS 

/" X so ( 11/16 "x 2 ") TYP 

,, 
'; 

! 812 I 2' -8 '"l I SLOT LOCATION 

NT i,_I20(4¾"') 38 ( l 1/, 'l____:__J 'II I TH INLET PLACEME 

I 812 l 2' - 8 ") SLOT LOCATION 

:______ 120 I 4 3/i "l 38 I l ½ ··1_J' 'I/ [ TH OUT INLET PLAC EMENT 

TYP EACH FLANGE). 1/. V 
6 l 4 ") .;1 

TRIM FLANGES, BEND 
AS SHOWN AND WELD. 

I 

' 
200 1125[ 
I 8 '·) I 5 "j \SPL I C:C 

1DRILL 25 ( I "I 0 \ PLATE 

38 (I½")~ \ HOLE TYP \ :it. 

152 (6"Ji_~--+-: 

POST 

7 5 ( 3 ,~J _t:i "'1 +-_L_j_--' 

50 ( 2 "l _LL.J .. ~_il...'.'._I 

I 1565 15'-s1/,") 

-l-- 6 I 1/~ "'l ··-r 12 { 1/i .,) 

I ('ll!THOLT lNLETJ 
1800 ( 5' - i I'") 

!WITH INLETl 

WEB 
TYPE 2-S GUIDE RAIL 

TYPE 2---W GUIDE RAIL 
TYPE 2-'IIC 

GUIDE RA!L 
4i, 1900 = H,oo 

I4g) 6'-3" = 25"-0"): 

1-------------+-----'' ,-' --L<.J.,1,,, 

ii 
i===c==~:d"1 

TRAFFIC DIRECTION 

3.0 m OR 3.6 rn SHOULDER 
( iO' -0" OR 12' ---0' SHOULOE~ r---1. 

POST I 60(2¾")(/t SLOT) r -CIJO x 12 I C6 x 8. 2 I RUBBl~G RAIL DEIAIL C15O x 12 I C5 x 8. 2 I RUBBING RAIL 
END D~TAIL 

TRAILING END GUIDE RAIL 
AT STRUCTURE BARRIE~ 

ISEE NOTE 15, SHEET \) 

25 I I "l "ll GALV PIPE SLEEVES FOR 
22. 2 I1/s 'l 0 GALV SOL lS FO~ ~UBB!NG RAil 7 

TYPE B INSERT, 
SEE BC- 734W 

ROUTED 
OFFSET BHACKET 
{ TYPI 

TYPE C INLEr, ------------~-----­
WHfN REQUIRED. 
I SEE RC-34MI 

EDGE OF SHOULDER 

PLAN VIEW FOR ALT. CONCRETE BRIDGE BARRIER 

TERMINAL SECTION 
BRIDGE CONNECTION, 
SEE RC-5W ANO 8C-739M 

PAY LIMIT FOR APPROACH ENO TRANSITION, SEE NOTE 18, SHEET 1. 

r-lQ'. 14 ") 3800 112 -6"1 no lNESIEDlSECTIONS OF W-B~AIJ RAIL ELEf.lENT, O~E SET INSIDE THE OTHER 

_!0_1 _ 32l &&O 430 810 4~475li'-61/i'") 190016'-3") 

12 ·B'l W-3EAIJ RAiL ELE~ENT 
14"1 ' 1!II'·0¥i'"l'I (2'-2"1 i (l"-5"'I 
2Q__...i..~L I 

~ 1----'-0_1J7'/~,_·1_-~-';c"~·~, s I - '~!·iije5/~,.~!~~ ~ 18 
190 12 - 7"1 

rc 
1RUB8!NG RAlL 
I I ----~ ---

··· '--~ ~~,:~~--~~ ' 
-=-· ~ ---

4 ~ 950 a 3800 
( 4 O 3' - l ½" 0 12' 6 "I 

TYPE 2-sc GUIDE RAIL 

90 13½ 'l__r-

NOTE: 
FOR SECTIONS A-A, 8-B 
AND C-C, SEE SHEET 1. 

z 
' i ! 

I. ' I al-

c,i'7' ~1;'._ 
Z!~ . 

I- a 

I ~i: . . 

200 ( 8 ")-----, 
I 

~ 25 I I "'I 0:I 907 ( 2' -11 3/. ") -'.1 
-~>H'()OLLEE~::::::~,=~,=,3,:~,=_,""_-~0~'/~,_"I~ j 

L_ ,I ' 1 1, ' I j '•• !L--~---- -- ¾JefT ~ 
'----~"~'~'~' ~'·--~'~3/~·~·,~~ft! 

ELEVATION VIEW FOR ALT. 

I ~ 3 '4 

J..---\0 __:......lL--­
POST ...__ ,POST 

5 "'- ,_ 6 
900 '""--[Q_B~,~l'"'--,~",~~- '- -

CONCRETE BRIDGE BARRIER 
PAY L!~IT FOR APPROACf- ENO TRANSITION, SEE NOTE 18, SHEET I. 

~v 
POST 

l£. l 

', 
~-i.,..J. 

POST 
B 

CLASS A PLAIN 
CE~ENT CONCRETE CURB 
I SLO'ED TOPI 

4 e 950 : 3BOC 

---0 
POST 

10 

150 
1 m 660 290 475 475 q5 4?5 47 480 (4 Q 3'-I 1/z" = 12'-6"1 

16 ') 

i 

111'-BYi'") 

: I 

·~ 0 0 
--

I : O I I 
' 

(2'-2") 

= --
-

' 

I 

I 

i 

.~ .:;;... ___ --
..:....:.:....:.L.2...:· 

,; 'C "" - •o 
-- -

-

( ~"" ~) ,a 
' 

0 ,a 

f 1 I 

: I I I 
I 

I : 
! " 

" 

TYPE 2-SC GUIDE RAlL 

' i 

'.:=; 
i 

_i.:..._. i====< --~ 1-F--.. -- I •o •,o "" •,c, 

~ - --
' ' 

' I : ,a 9 
' 

0 ,1 ·, 

I I I 

' i _, 
' 

, I , I 
I 

,, ,. " 
' ' " 

,_ 

' 

', 
J..{__l 

POST 
II 

-, 

0 

' ', 
', 
' ', 

; 25 ( I "I 0 i 1230 
' 

' ' 
$ii.~,/, 

' 
,, .c,11=1'/ 

' " ' 
..,,/=11 ', $1/1,,,,z ', 

·WCE 

NOSE: 
TYPICAL TO ELEVATION VIEW WITH INLET 
PLACEMENT EXCEPT AS NOTED. 

I ' ' ' : 4' -01/z "I ' -;---
SEE SPLICE UTE DETAIL_J OIST 

l--t-J.. 
POSI 

1 
PO~r' 

l 

-4_1 
POSl 

4 

-4--' 
POST 

5 

...i..--U 
POST 

6 

l--\.,l 
POST 

B 

ELEVATION VIEW FOR ALT. CONCRETE BRIDGE BARRIER 
( WITHOUT INLET PLACEMENT l 

~ 
POST 

9 

...L--L.1 
POST 

IO 

-1--n-J­
POST 
I' 

' 
' 

·-, --'t_ POST AND OFFSET BRACKET 

25 
(1"'] 

25 ( 1 ") 

25 I l''IJ 

42 j 
1Ti¾)1 
I 

( 1 Y~ "l 

SPLICE PLATE DETAIL 

NOTES: 
1. THE GUIDE RAIL TRANSITION DETAILS ON THIS SHEET ARE 

ALSO TO BE USED FOR TRANSITIONS ro THE PA HT BRIDGE 
BARR I ERS. 

2, FOR APPROACH TRANSITION POST SIZE AND LENGTH 
SEE TABLE A, SHEET l. 

3. FOR ADDITIONAL NOTES Ar-.O LEGEND, SEE SHEET I. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TJ-l Of PENNSYL V A:--.'IA 
DEPARTMEC'fT OF TRANSPORTATIO:-i 

Bt.:REAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

ALTERNATE CONCRETE BRIDGE BARRIER 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 1 S' 2004 SHT20F16 
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10 \ ¾"lTYP. 

, ~2 OPTIONAL HOLES 
= = m.--0 1-:=:-__......- FOR MEDIAN BARRIER 
--- ~cn!\D APPLICATIONS. 

W- BEAM 
RAIL ELEMENT 

e----~=f----~-
L zo l 3/4")TYP. FO.'<; Wl50x13.5 (W6x8.5 OR 9) POST 

10 ( ¾"lTYP, FOR W200x31.3 {W8x21) POST 
PLAN 

200 ( 8 ") 

- ~ I 

7 5 i-'0---'~i'' ""'"1 I 

~~-:: : 

i a; -=r-: 2013/,"l 
:... ~- I OJA.HOLE 

,- I 

~ [ __ ,_ ~ 
- - 7 

SIDE FRONT 

30 { 1 1/4 <•J 

! TYP.l 

ROUTED OFFSET BRACKET 
TYPICAL ANO ALTERNATE CONCRETE BRIDGE BARRIER 
TRANSITION POSTS 1 THRU 7, SEE SHEETS ! AND 2. 

ROUTED 
OFFSET 
BRACKET -

52 I 2 ") 7 ,I_ ~7 30 ( 1
1
/4 ") TYP rT"" 

N 
N 

7:1::r 
I 00 I 4 ") I 
134 (5 1/ 4 ") FOR 
W200x31. 3 ( W8x21) 

FRONT 

( 5 ") 

( 5 ") 

HOLE 
FOR RUB RAIL 

NOTE: 
ALL HOLES ARE 
20 I ¾"l OIA UNLESS 
OTHERWISE NOTED. 

-0 

SIDE 
( WITH ROUTED OFFSET BRACKET! 

SECTION A-A 

W150 x 13.5 ( W6 x 8.5 o, 9) POST DETAILS 
TYPICAL AND ALTERNATE CONCRETE BRIDGE BARRIER 
TRANSITION POSTS 4 THRU 7. 

NOTE: W200x3 I. 3 ( W8x2 l l POSTS 1 THRU 3 
Sl~ILAR, SEE DETAILS ON 
SHi:ETS 1 ANO 2. 

NOTES 
1. FOR APPROACH TRANSIT!ON POST HEIGHTS, SEE SHEETS 1 AND 2. 

2. FOR ADD IT I ONAL NOTES, SEE SHEET I. 

3. FOR APPROACH TRANSITION POST SIZE AND LENGTH, SEE TA3LE A, 
ON SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH Of PENN§YL VANIA 
DEPARTMENT Of TRANSPORT A TIO:'-/ 

BUREAU OF DESIGN 

GUIDE 
BARRIER 

RAIL TO BRIDGE 
TRANSITIONS 

TYPICAL AND ALTERNATE 
CONCRETE BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15' 2004 SHT30F16 
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:;; 

-
0 

~ 

POST Wl50x13. 5 
( W6x9l ( TYP. l 

;[, 
I' 

4 75 
( 1' -6% ") 

22.2 ( ¼") 0 BOLTS 
lA307) W!TH WASHERS 
AND SELF LOCKING 
NUT OR NUT AND JAM NUT 

l2x33"5l4 11 
( 1/i '"xl' -1 "'xl' -8 1/4 "l 

CONNECTION PLATE ----iL 

I 

Hh--- PL 10x102x82S 
( ¾ "x4 "x 2' -81/2 '") 
( 2 REQ' D. l 

THRIE-BEAM TERMINAL 
SECTION BRIDGE CONNECTION 

l 50x200 ( 6 "xB "l ROUTED 
OFFSET BRACKET ( FOR 
DETAILS, SEE SHEET 7l MIDSPAN TUBE ASSEMBLY 

FOR DETAILS, SEE SHT. 5, 

TYPE C !NLET, WHEN REQUIRED, 
SEE STANDARD DRAWING, RC-34M 

CLASS A PLAIN _L1--- -~-- r-o 

\ 

CEMENT CONCRETE CURS 

PLAN VIEW FOR THRIE-BEAM TO PA TYPE IOM BRIDGE BARRIER 

PAY LIMIT FOR APPROACH TRANS!T!ON TO PA TYPE 10M BRIDGE BARRIER, SEE NOTE 18, SHEET I 

SECTION D-D 
SEE DETAIL "A" 
FOR ASSEMBLED DETAIL 

45 ( 1 ¾ ") 

700 (2'-3½") 

655 ( 2' - 1 ¾ "J 1---~~--~----+--ct_ END RA I LING POST 

75 I 3 "l 
580(1'-lO¾"l 

DRILL AND TAP HOLE 

rW-BEAM TO THRIE-BEAM 2 ( r-:ESTEO> THR IE 
TRANSITION SECTION 

BEAM RAIL ELEMENTS\, i 
/ TclR!E-BEAM TERMINAL 

SECTION BRIDGE CONNECTJON 

/\ / 

370 ( I' -2½ ") 

L 127x76x6.4x514 i l 22.2 ( ½"l 0 I 
IL 5x3x 1/4xl' -8¼ ")' · BOLTS ( A307) 
END CONNECTION I 76 

FOR 22. 2 ( ¼ '") 0 H. S. BOLTS 

SEE DETAIL "C" ( \ TOTAU 

I 
I 

I I I 

L\-1 
POST 9 

POST W150xl3. 5 
{ W6x9) ( TYP.) 

0 

I o 

I 

I 

I I I 

"41 
POST 8 

/ 
-0 _o, o, - o, 0 o, 

' : ··1 u I -o, " 0 ' 
,o 0 0 0 0 Tt ' - 0 

I 

I: I I' I ti 1 1 I I I I \ ' 1 
I 

/ 'I I -' II ' 'fl I / - ' ' 
,, 

I I I \' ~ 7; I _J :1 ! 
I I I 

"" 
I I I 1 I 11 ,1 I I 

L\-1 0 Lµ Lµ -',-L 

~ 
Lµ ~1; ~ -

POST 7 ro ' POST 6 POST 5 POST 4 57 2 POST 1 
ro °" - CLASS A PLAIN CEMENT CONCRETE 

CURB ( SLOPED TOP) 

ELEVATION VIEW FOR THRIE-BEAM TO PA TYPE IOM BRIDGE BARRIER 

0 

I I I ~ 
ro 

-7:-lc::r 
v 

/)/ ;\ 
). \ 

~DECK 
\_CONCRET E 

CURB 

THR!E-BEAM 

ANGLE -----~I-- THRIE-BEAM I 
( 3") -~T~E~R~M~IN~A~L_1 _ _, 

SECT! ON BR I OGE 
CONNECTION 

PL 10x102x825 
l¾"x4"x 2'-81/2"1 

RA IL ELEMENTS --cc-_-:__-_-_•_--:__~.j._l-'J_C---+-

;<l!=-l'!i-T'~~~-c-cj 

1,--<p--<p+'j' ::_, ______ _ 
l' r-=- -- --::......:-;:- ,-=- Hi-4--e

11
~~~~~~~-.cl 

0 <p ,-~~-+---l2x330x514 

1;1/,-=-;:::::"'::::':':::::\"::J====~E=E~::::"==1::::i-ir( 1
/2 "x \' -1 "x I' - 8 

1
/4 '"I 

CONNECTION PLATE 

3 SPACES I:! 950 = 2850 5 SPACES I:! 475 = 2375 \145 '--It_ ENO RAILING POST 
i-----,~,c-:S~P7AC~E~5c-co-,~,---c,c½--~-,~,7----,~~7,~--~,-----,--,~5;--:S~P~AC~E~S~,=,,-_-c,~¾~---,~,~-~--,~~".-,,-,---+~-~13~'~-~,~--,---j 

16 I¾ "10 THRJE­
BEAM RAIL BOLTS RAIL TUBE CAP 

( TYP. l 

/ 

150x200 ( 6 "xB ") ROUTED 
OFFSET BRACKET ( FOR 
DETAILS, SEE SHEET 7l 

I 

VARIES 600 
( 2' -0") MIN 

PLAN VIEW FOR THRIE-BEAM TO PA TYPE IOM BRIDGE BARRIER 
( WITHOUT INLET PLACEMENT) 

~w E BAM RAIL ELEMENT 

PAY LIMIT FOR APPROACH TRANSIT I ON TO PA TYPE 1 OM BR!OGE BARRIER, SEE NOTE 18, SHEET 1 r W-BEAM TO THRIE-BEAM 2 ( NESTED) THRIE 

~ TRANSITION SECTION 
BEAM RAIL ELEMENTS~ i / 

- -~ 
' : 

0 o, 0 0 0 .<>I. .0 

'' I!,, " - -
0 ' 

0 0 0 0 0 ,-r- I - 0 

I I ' I / I 

: I I: I : I I: I I: I I: I 1:1\ I I /f \ I / I 

'' I 

' ''' '' ' ' I I I I I I I I I I 

"" 1 Ii I I I I: I I I I i I I I 11 7" 
L\-1 L\-1 .1....p. 0 L\-1 * L\-1 L\-1 * ~µ L,ee, ~ -
POST 9 POST 8 POST 7 . ' POST 6 :'OST 5 POST 4 POST 3 POST 2 POST \ 

ro N 
- ~SEE DETAIL "A 

25 ( 1 ") 0 HOLES FOR 
22.2 I 1/s"l H.S. BOLTS 
SEE DETAIL "0" ( 4 TOT AU 

D --- 25 ( 1 ") 0 HOLES FOR 
22.2 ( 1/s"I H.S. BOLTS 
THRU RAIL TUBE MEMBER 
SEE SECTION D-D ( 4 TOTALJ 

12 3 

CONNECT I ON PL (~P.") 

BOLT TO BE FLUSH 
WITH BACK OF 
CONNECTION PL 

THRIE-BEAM TERMINAL 
SECTION BRIDGE CONNECTION 

DETAIL 

CONCRETE 
CURB 

CONNECT! ON PL 

THREADS OF BOLT 

THRIE-BEAM 
TERMINAL 

. SECTION BRIDGE 
CONNECTION 

"C" 

"I 

THRIE-BEAM 
TERMINAL 
SECTION BRIDGE 
CONNECTION 

DETAIL A 
(FOR UNASSEMBLED DETAILS, SEE SHEET 6) 

NOTES: 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION ANO THRIE BEAM RAIL 

ELEMENT ARE SOL TEO TO ALL POSTS. 

2. FOR APPROACH TRANSIT I ON POST OET A J LS, SEE SHEET 7. 

3. FOR LOCATION WITH INLET PLACEMENT POST 3 IS OMITTED. 

4. FOR ADDITIONAL NOTES, SEE SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

FOR ASSEMBLED DETAIL 

TO BE BURRED OFF AT 
FACE OF NUT AFER 
CONNECTION IS MADE THRIE-BEAM TO PA TYPE 1OM 

BRIDGE BARRIER ELEVATION VIEW FOR THRIE-BEAM TO PA TYPE IOM BRIDGE BARRIER DETAIL "D" 
(W!THOUT INLET PLACEMENT) 

RECOMMENDED APR. \ 5, 2004 RECOMMENDED APR. 15 , 2004 SHT40F\6 
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W150xl3.5 (W6x9J. 635 
( 2' -1 ") ~47511'-6•")1 

795 
(2'-7 1/4"1 i 

I 
--'<.--

ct. W200x31. 3 

1 L ( W8x21 I 

r+- ~,da,7~-,d·~-=-._=c :i;:_,-}~o_;e: ~ 
I I 

""' ' '"' n-1 
c_ ________ _ 

THR[E-BEAM RAIL/ 

I / 

PLAN 

I 

I I; t ,, 

CDNCRE TE CURB 

ELEVA TI ON 

THRIE-BEAM TO PA TYPE 10M BRIDGE 
CONNECTION DETAILS 

~ 
I "/, I I I 

+-~-+- (\__j_i_)'-,-

[11-i,il/, 

22x50 ( % "x2 ") 
SLOTTED HOLE, TYP. 

TS \02x102x7. 9 
(TS4x4x5/16l 

I 

cD 
I---- PL. 12xl 12x250 

( 1/2 "x4½"x10"J 
EA. ENO OF TUBE 

5 I I02 

1 

I 4 ") L 5 
1-1~/,-"~I -+',-=~~-1- 1 I I/•") 

SECTION E-E 

THR!E-BEAM RAIL 

CONNECTION TO 
10M BRIDGE RAJL 

BARRIER 

~ W200x3 1. 3 :: : ,-------'-
19

'-'
5
'-c---------'-----ct. W200x3 I • 3 (W8x21I ( 2'-?
1/•"l (W8x21l 

19121(1°'4") HOLE FOR 22 [3/s")i21HOLE IN 150xl50x200-7 
I 60x400 ( % "0.><1' -4 "l ASTM A307 ( 6 "x6 "x8 ") WOOD BLOCK ANO 
GUIDE RAIL BOLT W/RECESSEO NUT. TS102x102x7.9 (T$4 x4x 5/161TYP. 
2 REQ' 0. --------

r1.Q9,~, ~-~3,_,3"'0 __ ~ 
PL.12xl12x250 4") (1'-l"l 
( ½"x4 1/i"x10"1 
EA. END OF TU3E 

]~ •••.• 

ROUTED I"]\\ 50 '--'-"'::-~ OFFSET 
BRACKET _ I I (2") I.I 
l TYP.) ~ TYP. l'I 

! / I 

I 

---22 ( 1/s"l0 HOLE JN POST WEB 
FOR l 90x75 ( 1'°4 "121x3 ") A307 HEX 
HEAD BOLT W/NUTS ANO WASHERS. 
2-REQ' D. EA. END OF Tt.;BE. 

--TS 102x102x7. 9 
l TS 4 x'lx 5/161 

GUIDE RAIL____,./~ ~

--4~0~0_1'--I_' _3c_'~1/,_'c__l __ 

,---ct, WOOD BLOCK AND 

OFFSET 
BRACKET­
( TYP.) 

W8x2 l C TYP. l --

WOOD OFFSET BRACKET 
6 ( I/• "I I"-_ /. 

~TYP.) 

PLAN 

ELEVATION 

MIDSPAN TUBE ASSEMBLY DETAILS 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COMMONWEAL TfI OF' PENN§YL VANIA 
DEPARTMENT O!F' TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA TYPE 10M 
BRIDGE BARRIER 

MIDSPAN TUBE ASSEMBLY DETAILS 
RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT50F16 

,IJ..,../40.£4. % ~.e.f,,du, e----a 
DIRECTOR, BLIREAU OF DESIGN CHIEF ENGINEER RC- SOM 



121 1 ROADWAY ~ ,-~-~-,< < TYP.) ! GRIND SMOOTH) 

1 
(41/~"I SlDE \5(3/i6 ·1!/ 

2B ( 1
1
/s"l~-' ·o· -'-44 l 11/~"I \ 

I I "!AIL TUBE CAP I /RA!L TL.BE MEMBER 

n ,-- 49 ( 1 ½ ") PL 5xl21xl2i \,\ TS 127x127x9. 5 
I/., 1 I IPL1/i5x4¾x43/.") -

28(118 l; I I i .r---RAIL TUBE MEMBER / (TS 5x5x¾l 
f · -~ ( BEYOND I ,),-----,--,---,----~~ 

- -$*)//--2~i~ ~g~~E~ti'9 (1/4) I -"111_~ ---------, 

:::' I -~ ---- FOR ORA i NACE /"-- ' 

' ' ----------~ ~· s , --$- ~ 20 : 3/. ") ei R~DUCED ~-
1 I _____ ~---___..../ BASC: 11::LDED STUDS~N /( ...-u:::j/ 

J,- =---' EAC-1 '<AIL CAP AT GUTDE Y 
RA!_ CONNt:CTIONS / 

r-::....::::.--=-.i -.- - - - ·~ 

( 1/s ") 0 BOLTS 

( 4 REQ' D. l 

~,~ / l...-pL 10xl02x825 
(¾"'<4'")( 2'-81/2'1 

.L--,/\ _ __:.._c_ 

END VIEW 

-· :CND CONNECT! ON 
ANGLE NOT S-IOWN 
C'OR CLARITY 

INSTALL 
WASHERS 
LOCKING 
AND JAM 

ANG:..E WITH 
Ar-.D SELF 

,\--'--~--7 r--4- 22. 2 ( 1/s "lei 30L T 

LL 127x76x5.4x51~ NUTS OR NUTS / 
NUTS -----' ( L 5x3x 1/4xl' -8!/4 ") 

E~D CONNECTION 
ANG!..E 

ELEVATION V;E'N 
TOP RA IL TUSE MEMS Erl SHOWN, BOTH TU3ES ! TYP. l 

I A307! 

RAIL TJBE CAP DETAIL 

so ·o· ;02 11 
-,-,-.~{-;,~ ~",~---, -3 ,-, < 

,-~r----</ 3AC<GOUGE 
I G~IS:0 SMOOrHI 

·IE~ : C 
0 L 
I / PL 10x102x825 

' /1, ( 3/ax~x 2' -8½"1 

8 - ---0 - cp-- ---1--111 

Ii Fl, 
-- ~-

===Jc- =i= = = = = = 
I -tP- --0 - 8-

I -\ 
_ _J - \ 

~ PL12x'57x380 
r½x6 1/.x \'-3") 

END VIEW ELEVATION VIEW 

40 

IRAIL TJBES NOT SHOWN 
;:;QR CLARJTYJ 

CO~NECTIO~ PLATE ASSFMBLY DETAILS 

825 

{ 2' -8 1/i ") 

4' 5 

( I' -4 1/i') 
370 PL t0x102x825 ----- !I 

!?L ¾"x4"x 2'-8½"~. 1-------RAIL TUBE !i\_JI MEMBER 
''--' I TYP.) 

~-__cc3'-05c_ __ 
0 

! 12 ") 

PL 10x102x825 
5 

/ 
~ 

::iJAO'/iAY 

SIDE 

SEE RAIL Tua:: 
CAP DETAIL, 
ELEVATION 
ViEW ---~ 

76 
! 3 ") ---7 45 

( 1 :y. ") 

' 

I 

r-45 
I ( 1 ¾ ") 3"/0 

, -__!_.~. ( l'-21/2") 

\~ 25 ( 1 "l 0 f-OLES 
\ IN BOTH RAIL TUBE MEMBERS 
\ ;=oR 22, 2 I 1/s "l 0 BOLTS 

\. 

- RAIL TUBE 
MEMBER 
-s 127xl27x9. 5 
i -s 5x5x¾I 

·::::: ~j, 
- a:, Na:,' 
~. 

~ CNJ.'>JEC f I 0/\ 
PLATE 

J 
; 

' 22x30 c 1/ex 11/4 "l -~ 
/\ 

SLOTT!:D HOLE 
l 4 TOTAL! 

I 
THR JE-BEAM __j 

RAIL ELEMENTS 

END VIEW 

,' _I 

t-/ l: ==~ - ~ - - ~ ~ - ~ -~· ~=~~"--~-----

~ 1 :# ! - ' T 
·- "' I / I 

20x40 1-/ -_ L127x76x6. 4x514 

O 1/, 'sl 1/, O O L5•3•'/,,1' -8'/, "I 
SLOTTED HOLE 

0 '_ PL. 12x157x380 

i ½x6¼x1' -3"1 

I __ SEE CONN[CT!ON PLATE 

DETAILS, TH [S SHT, 

ELEVATION VIEW 
Ti-l'llE-BEt-M RAIL ELEMENTS NOT Sl--'OWN FOR CLARIT". 

END CONNECTION ANGIE DETAILS 

NOTES: 
USE THIS SHEET WITH SHEET 4, 

2. FOR ADO IT I ONAL NOTES, SEE SHEET 1 ANO SHEET 4. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS, METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COMMONWEALTH OF !PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN ( PL 3/a ''X4 "X 2' -8 1/2 ") 
( 2 REQ' D. I I 1/is"l ,, -~, PL 12x157x380 

1-::___; r+--------,------_L_-~ 
- i 

i 
T (;:_ 27 ( 111\6 ") 0 

OVERSIZED HOLES 

FOR 22. 2 ( ¾ ') ei BOLTS 

! 2 EACH PLI 

PL 12x330x514 

(PL 1/i"x 1'-l"xl'-8 1
/ 4 ")------

SECTION F-F 
1 =lAIL TUBES NOT SHOWN FOR CLARITY) 

~PL 12x157x380 

(PL ½"x 6 1/4"xl'-3"1 

' 11 

1·1 - ii PL 10x102x825 ::') 
( PL 1/s "x4 "x 2' - 8 1fi "I 

(Pl 1/2"X 6 1/~"xl'-3") 

SECTION E-E 

GUIDE RAIL 
BARRIER 

TO BRIDGE 
TRANSITIONS 

THRIE-BEAM TO PA TYPE IOM 
BRIDGE BARRIER 

CONNECTION PLATE DETAILS 
RECOMMEND::O APR.15, 2004 RECOMMENDED APR.15, 2004 SHT60F16 

£I-do ~ C ~-ff#.(, <--------' 
DJ RECTOR, BUREAU OF DES[GN CHIEF ENG:NEER R c- 5 0 M 



~1~ L ~ ~1 - ;;L~ ~ ;; 0 

~~ 

1'1' 

N~ 
ro 

N_ . -- ( 

~ r ( 
TABLE B -;-J -~ 

- ' ' 98 194 -~{" c£ -- c'i -;:-< 194 
,< ~P¼"' "' ' ? ! 7%") "' l 71/s "I WITHOUT INLET PLACEMENT ~ I ITT ro ? - le 

en '.:o~ ~ 0 ;,,. ( " 0' g ~o~ ~ ro ' ;:,'e_ (LI . ~ -o 
I LENGTH 

ITT, 

,,, I 
• 0 <O ;;f: 

g; ~:2:~~ -::,;;: ro , n 
~o? -~ POSTS SIZE ~ . 0 0 - 255 ( 10") 0 POST ,...__,~~ ;_ Nn 0 ~- •ITT ro • ill Nn ' o= -ill ro ~ 

ro , N • ITT l THRU 9 2135 (7'-0") W 150x 13. 5 ( W6x9l - ill • ro, BOLT AND NUT ( TYP.) N -

°' 
0~ - N- °' N~,... ro ' N -- - °' 0 
ro . 

°' 
- - - -

°' BEYOND 9 1830 (6'-0") W 150x 13. 5 ! W6x9l - ' 
( SEE RC-52M, SHEET 2l ,,,,,,;.. ~ - _, -- - -WITH INLET PLACEMENT ·----·--· ' M•-•• 

II I I I II I I II I POSTS LENGTH SIZE 
II I I I II I II I I 

1 THRU 2 2440 c 8' -O"l W200x31. 3 ( W8x21) POST 
~ II W150xt3.5 II I II I ~ I I ~ 'j <1 THRU 9 2\35 (7'-0") Wl 50x13. 5 ( W6x9J 

( W6x9) ------------ii I ';:; I II n • I I ~ N II ~ 
D "'~ BEYOND 9 1830 ( 6' -0") W 150x l 3. 5 ( W6x9l N ' ~ ' 

I o-
II II n. I I N • I ITTN II - n - . I ITT N - N' ~· II I I II - ' I - I . K - ~ 

I J I I I I I - I -
·-- II II I II II I 

I I I I I I -~- -~- ' -- ~ -
BEYOND POST 9 

{ AT W-BEAM RAIL ELEMENT) Wt50x13.5 ( W6x9l STEEL POST Wl50x13.5 ( W6x9) STEEL POST WZOOx31.3 (W8x21) STEEL POSTS 
W150x13.5 (W6x9J STEEL POST 2135 (7'-0") LONG w/ l 50x200x458 2135 (7'-0") LONG w/ROUTEO OFFSET 2440 ( 8' -O"i LONG w/ROUTEO OFFSET 

SEE NOTE 7, SHEET 1. 2135 (7'-0"l LONG w/l50x200x360 ! 6"x8 "x\' -51/a "l ROUTED OFFSET BRACKET BRACKET ( SEE DETAIL) BRACKET <SEE DETA!ll 

FOR POST DETAILS SEE 
( 6 "X8 "Xl' - 2 ") ROUTED OFFSET BRACKET 

RC-52M, SHEET 1. POST 9 POST 8 POSTS I THRU 7 POSTS 1 AND 2 
150 ( 6 ") 

( WITHOUT INLET PLACEMENT> [WITH INLET PLACEMENT! 

POSTS 4 THRU ,* 75P, 
( 3 "} I c 3 ") 

( WITH INLET PLACEMENT! 

~ ' 'i. I. 
I ~ ~30 I I'/, "II TYP.1 -7 F'o 1 , '/, "'' TYP. 1 -- F'o ( l lj4 ") ( T'fP.) 

~ 
150 ( 6 ") 

i 
50 l 2 ") _,_._7 

~I 

52 ( 2 "l ___ .,. ,-- 52 ( 2 ") 

! i r I 

fs 
I? 61 ~!~ I " \ I '---115 (4½") -,~ 1-121 ( 5") 127 ( 5 ") 0 
' - " 0 

' ' ' . I ' " 1~ T ' T 
}-- 98 ( 31/a ") ! ;\ " - 1-127 ( 5"} 

' l--194 ( 7 ¾ ") " 

Ll 
* AT LOCATIONS WITH INLET PLACEMENT 

' " ___l 127 ( 5 "') POST 3 IS OMITTED ANO POSTS 1 AND 2 
ARE W200x31.3 (W8x2llCSEE TABLE Bl. ' :- -

I:'.- I, N: ·..,a.: 
I 20(3/4") 0 ft_ 20 ( 3/4 ") 0 / lt_20(3/4")0 / ft_20(1/4")0 , 1-o, s )-

-1.,. I- HOLES ( TYP.) HOLES ( TYP.) HOLES ( TYP. l - - HOLE ( TYP.) ... Aa 50 ( 2 "l FOR W1 SOxl 3. 5 I W6x9l 
Aa 67 ( 2¾ ") FOR W200x3 t. 3 ( W8x21) 

ELEVATION SECTION B-B POST 9 POST 8 POSTS 1 THRU '* i.il Ba 150 ( 6 ") FOR Wl SOxl 3. 5 ( W6x9l 
Ba 180 ( 7 1/4 ") FOR W200x3 I. 3 l W8x21 l 

MIDSPAN TUBE 
WOOD OFFSET BRACKET POST DETAILS 

NOTES: 
~-BEAM RAIL ELEMENT 

r~i.11 
I. FOR LOCATION OF POSTS, SEE SHEET 4. 

R TRANSITION SECTION 
R THRIE-BEAM RAIL 2. FOR ADDITIONAL NOTES, SEE SHEET 1. 
LEMENT 

150 
150 

I ( 6") j 30 

t = - - -: ~ - - - = = i ( 6") I i I II'/, "I 
li. 75 I. 

75 30 ( I 1/~ "l ' NOTE: EI !HER ALL METRIC OR ALL ENGL! SH VALUES 
I 30 ( 11/4 ") ( 3 ") I I I 0 I II ( 3 ") MUST BE USED ON PLANS, METRIC AND ROUTED --- I I 

ro , 

I II 0? I - SHOWN MAY NOT BE MIXED. OFFSET 
~ '.:'. I 20 ( ¾ ") 0 1-150 {7") 

/! 
~-- ENGL! SH VALUES BRACKET---• I 111 f-180 ( 7 ") HOLE I 

I" ' F 
I 

Al, C TYP. l 'i_ 20 "" trj L I/ 
I 

I------

~ "' 
0" COMMONWEAL TH OF PENNSYLVANIA 

I 

( ¾"l 0 ~ ITT 
I ( 31/a"l ~ ~ ' 

20 C ¾ "l ( TYP, J 10 ( 3/a ") -98 HOLES - 'it - DEPARTMENT OF TRANSPORTATION 
f-180 ( 7") -,b_..J ( TYP. l I F I Al, ~-- BUREAU OP DESIGN 

-------- STEEL POST 
20 ( 1"4 "} 0 I I 
HOLE I 0? ~ SEE TABLE B I ro ~ GUIDE RAIL TO BRIDGE FOR SIZE ANO ( TYP. l I t-180 (7") 

I -
LENGTH. BARRIER TRANSITIONS ' ' 

THRIE-BEAM TO PA TYPE IOM 
SECTION A-A POST 9 POST 8 POSTS 1 THRU 7 * BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 

ROUTED OFFSET BRACKET DETAILS RECOMMENDED APR. \5, 2004 RECOMMENDED APR. lS' 2004 5H7 7 OF 16 

.ik.,,,?,o,.5i4"< -?p..e,/..:tu, RC-50M DIRECTOR, BUREAU OF DESIGN CHIEF ENGlNEER 



' 

2 SPA o 950 ( 3' -1 ½ "J 
" 1900 ( 6' -3") 

OFFSET BRACKET ( TYP. l 
( SEE SHEET 9 FOR DETAILS) 

POST 7 POST 6 

\ 

W-BEAM TO THRIE BEAM 
TRANSITION SECTJON 

r ::~~A~LEMENT 

,7 ~ 
I , I . 
~, I 

' I I I 

FOR DETAILS OF MIDSPAN TUBE, SEE SHEET I 1 

771 SPA O 475 ( I' -61/4 ") \ 
%0 

"1425 (4'-8 1/4") (1'-61/8 ") 

POST 5 POST 4 POST 3 POST 2 

( l' - 61/s "l 

PLAIN 

450 ( 18") MAX. 
PIPE S!ZE. 

i END RAILING POST --1 

298 

( 111/4") 

l 120 
( 3' -8 ") 

TYPED INSERT ASSEMBLY 
I SEE BC-734Ml 

{ NOTE: TOP RA ll NOT SHOWN 
FOR CLARITY, SEE 8C-713Ml 

CEMENT CONCRETE CURB 

PLAN VIEW FOR THRIE-BEAM TO PA BRIDGE BARRIER 
(WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIM!LAR) 

PAY LIMIT FOR APPROACH TRANSITION TO PA BRIDGE BARRIER, SEE NOTE 18, SHEET 1 

/ 
' 

, I I 

' ' o I I 

/ 

<=1 I 

' ' ' 
I 

2 ( NESTED) THR!E~~ 
BEAM RAIL ELEMENTS 

l'7 l'7 

' ' 
~ I "~ I 

I I 

' ' 
,I ~ I 

bi I 
I I 

b' I 

D 

D 

TYPE C INLET, WHEN REQUIRED, 
SEE STANDARD DRAWING, RC-34M 

~D 
754 

(2'-53/4") 
480 

( 1' - 7 ") 

22.2 ( 1/s"l H.S. BOLTS ,..,.__ ~ "' -< ~ 
( IN CONNECTION PLATES I ,... ,... "'/, 

I 

!t_ END RAILIN 

• ' i 

~ 
2 25 (1R~[~HT:LB:sc::R:(~TYP.)~ 1/" \ T 

ONLY, SEE SHEET 10) ,... ..,, ,,, 

X,~~~~~~~~~ 
l6!%J0THRIE-~ ,..."" ,,, J J I I 
BEAM RAIL BOLTS ,----.__ "'" ..., 

~' ~, I I 

G POST 

y - I --~-~ 1 '------+-1- PL 12x90x555 

D " rn --D I ~ -
L ~ 

' 
I _:c:: 
1"'-

~ -, 

, ( PL 1/ 2 "x3½ "xi' -10") 

~"'-4-25 ( 1 "l 0 HO~ES FOR 
22.2 ( 1/s") H.S. BOLTS 
SEE DETAIL D 

I;-- I I 

e'l:~ I 1 • 1~_t---i1·-1 _______ ~ / /rtr; ' -- , u, 

~-~ I I , I c- I l.J.._l------ 1 , LrnRIE-BEAM _ / -

.- 1 1 ! 1 / 1 uJ----:::;:;------, 
1 

: : , 1 : 1 
RA" ELEMENTS //4 ~ 

I\__PL 12x330x5l4 
I (PL ½"x1'-l"x1'-8 1/4"l 

I "--r ~ --~---j--,-~-----------t-:---+-------------:,-'--'----+-----+-'--'------.=-'-+---l-----+-'---1--+l---,~,---1'.,'---1-----------_J_ __ J _ _j 

:1: 11: II ',1: :i: :1: II L~~~-------- ----- I 
, I I I I 1 : "'~ 11 I 

r-- I 
1N: 1~, 1 tJ

1 
ii5";" I~: :tJ: ,~: IN: 4-25(1")0HOLESFOR_____f 

~V---- ~v---- ~y-- N ~v---- ~y-- ~y-- ~V-- 22. 2 ( ¼ "l HEXAGON HEAD 
THR!E-BEAM J 

TERMINAL 

LBARRIER 

POST 7 

D 

- -----i/1-

SECT I ON D-D 

POST 6 

RAIL TUBE MEMBER 
TS 127x102x9.5 (TS 5x4x¾HTYPl 

22.2 ( 1/s"l0 BOLTS 
( A307) WITH WASHERS 
AND SELF LOCK ING 
NUT OR NUT ANO JAM NUT 

THR!E-BEAM 
TERMINAL SECT I ON 

12 ( ½ '') PL 

BR I OGE CONNECT I ON THREAOS OF BOLT 

12 
{ 1/2 ") 

TO BE BURRED OFF 
FACE OF NUT AFTER 
CONNECTION IS MADE 

DETAIL "D" 

POST 5 

THRIE-BEAM 
TERMINAL 
SECTION BRIDGE 
CONNECT I ON 

CONNECTION Pl 

POST 4 POST 3 POST 2 POST 1 CAP SCREW & WASHER CONNECTION* 

CLASS A PLAIN CEMENT CONCRETE 
CURB ( SLOPED TOPJ 

ELEVATION VIEW FOR THRIE-BEAM TO PA BRIDGE BARRIER 
( WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIM!LARl 

NOTES: 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION AND THRIE BEAM RAIL 

ELEMENT ARE BOLTED TO ALL POSTS. 

2. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 9. 

3. FOR ADDITIONAL PA BRIDGE BARRIER NOTES, SEE SHEET 1. 

4. SEE BC-7l2M FOR PA BRIDGE BARRIER DETAILS AND HARDWARE NOT SHOWN. 

* NOTE. SEE SHEET 10 FOR 
COMPLETE DETAILS OF 
CONNECTION PLATE ASSEMBLY 

I DECK 

~ DOR WALL WALL 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF IP'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE 
BARRIER 

RAIL TO BRIDGE 
TRANSITIONS 

THRIE-BEAM TO PA 
BRIDGE BARRIER 

RECOMMENDED APR. \5, 2004 RECOMMENDED APR. 15, 2004 

,/J,,..,,-f.a.£4 ~ ?P-fl#.f 
DIRECTOR, BUREAU OF DESlGN CHIEF ENGINEER 

SHT80F16 

RC-SOM 



POST 
W150x13. 5 

' I 

( W6x9l ----i 

I 
I I 

I I 

255 (10"J0POST 
BOLT ANO NUT ( TYP. l 
( SEE RC-52M, SHEET 2) 

BEYOND POST 7 
( AT W-BEAM RAIL ELEMENT) 

0 
ro 

' ' 
' 
II 

I 
II 

' 

' ' ' 

' I 
' 
' 

"' ro~ 
o, . -- . 

Wl50x13. 5 ( W6x9) STEEL POST 
2135 ( 7' -O"l LONG w/150x200x360 

( 

0 
ro 

" ~-~ 
( 31/s ") 

' ' ;£. 

" I ro ~ 
~ 

' I ~ ~ 

' I 

' ' 
' I 

' ' 

W150x13.5 {W6x9l STEEL POST 
2135 ( 7' -0") LONG w/ 150x200x'158 

(6"x8"x1'-51/a"l ROUTED OFFSET BRACKET 

-

1---~ 
- ( 7¾") 

I I 

' I I 

_'if-
w ~ ~. 

N 

'_,_ 

W150x13.5 (W6x9l STEEL POST 
2135 ( 7' -O"l LONG w/ROUTED OFFSET 

BRACKET ( SEE DETAlU 

W200x31.3 (W8x2I) STEEL POSTS 
2440 ( 8' -O"l LONG w/ROUTED OFFSET 

BRACKET ( SEE OETAIU SEE NOTE 7, SHEET 1. 

FOR POST OETA!LS SEE 
RC-52M, SHEET 1. 

( 6"x8"x1' -2"1 ROUTED OFFSET BRACKET 

I. -( 2 ") 
4 ") ( TYP. l 

2 ( 2 ") 
F'o 11

1

,( 

t_ 20 ( 3/'4 ") 0 
HOLES ( TYP. l 

2 

~s 

~ 127 ( 5 ") 

" 
" ~ 127 ( 5 "I 

I, 
/ '-

POST 7 

TABLE C 
POSTS LENGTH 

I 2440 ( 8' -0") 
THRU 7 2135 (7'-0") 

BEYOND 7 1830 ( 6' -0") 

20 ( 3/'4 ") 0 
HOLE 
( TYP. l 

5 

3 ") 

150 

( 6 ") 

Ii_ 
30 ( 11/4 ") 

I ~ 180 ( 7 ") 

IJ 
I ~ 180 ( 7 ") 

POST 7 

POST 7 

( 11/ 4 ") ( TYP. l 

52 < 2 ") 

98 ( 31/s "l 

POST 6 

( 1 1/4")( TYP.l 

50 ~1 
--++---~ 

115 ( 4½ ") 

194 ( 7¾ ") 

t, 20 ( 3/'4") 0 
HOLES ( TYP.) -"'-"'--Jv--.L 

POST 6 POSTS 2 THRU 5 

POST DETAILS 
SIZE 

W200x31, 3 I W8x2ll 
W150xl3. 5 ( W6x9l 
W150x13. 5 ( W6x9l 

150 

( 6 ") 

---'
7
"-
5 -+---+I.+-+ 3 0 { 1 1/4 "l 

l 3 ") 

20 ( % ") 0 
HOLE 
( TYP. l ~--1+----.-J ff---+ 

180 ( 7 ") 

- 98 ( 31/s '") 

180 { 7 ") 

ri'r,1 
30 

I t l l/4 "l 

I I 0 
ro ' 

~ 20 
';, :# I %"l 0 

HOLES - ~ 

fs I I 0 
ro ~ 

POSTS 2 THRU 5 POST 

( 1 1/4 "l ( TYP, l 

115 ( 4½ ") 

194 < 7¾ ") 

If_ 20 ( 3/'4 ") 0 
HOLES ( TYP. l -"'-"L.Jv--.L. 

POST 

r;r1 
30 

I ( 1 '/~ "l 

I I 0 

I I '." 

01' ~ 20 01' 
0 ~ ;r 0 

~ m , ( 3/'4 ") 0 ~ 
m. 

HOLES 
~ 

~ 

81 F I I 0 Al, 
ro ~ 

POST 6 POSTS 2 THRU 5 POST 

ROUTED OFFSET BRACKET DETAILS 
NOTES: 

1, FOR LOCATION OF POSTS, SEE SHEET 8. 

2. FOR AOOJTJONAL NOTES, SEE SHEET 1. 

15.90 x400 l ¾"0 xt'-4") 
ASTM A307 GUIDE RAIL 
BOLT WITH RECESSED 
NUT ( TYP, l 

194 

( 7 ¾ ") ,-"--sc'-'"-, 

MIDSPAN 
TUBE SUPPORT 

TWO 150x150x200 ( 6"x6"x O' -8") WOOD BLOCKS 
A TT ACHED TO 1 OOx 1 00x8 ( 4 "X4 "xo/JG "l SQUARE TUBE 

W/150x200x400 ( 6 "x8 "Xl' - 4 ") WOOD BRACKET 

ROUTED 

W-BEAM RAIL ELEMENT OR 

£ TRANSITION SECTION OR 
THR!E-BEAM RAIL ELEMENT 

t=- i--==-==t 
I II 

OFFSET 
BRACKET-~ 

I II 
111 

'u-

20 ( % ") ( TYP. )--I-+-¼ L_ 10 { ¾ "J 1 1 Ill I 

ROUTED 
OFFSET 
BRACKET 

IL ( TYP. l 
c::: 'l':: _j...,___ STEEL POST SEE 

180 TABLE C FOR 
(7¼"J SIZE AND LENGTH. 

SECTION A-A 

£ 
W-BEAM RAIL ELEMENT OR 
TRANSITION SECTION OR 
THRIE-BEAM RAIL ELEMENT 

t=- i--==-==t 
I II 

I II 
111 

o_ 

2~ 

i' lll'o' 

20 (%"llTYP.)i=JJ 10 (3/s"l 
c::: ~_j ( TYP. l 

...,___ STEEL POST SEE 
150 TABLE C FOR 

I ( 6") SIZE ANO LENGTH. 

SECTION B-B 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RAIL TO BRIDGE 
TRANSITIONS 

GUIDE 
BARRIER 

THRIE-BEAM TO PA 
BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENOEO APR. 15, 2004 RECOMMENDED APR, 15, 2004 SHT90F16 

£I-~- ~ % ??'~ L----~~---l 

DIRECTOR, BUREAU OF DESIGN CHIEF Ell/GI NEER R c- 5 OM 



Fill PLATE---j-~ 
PL 8x75x275 
(Pl o/lG"X3"x11"1 

D 

ASSEMBLY 
( SEE BC-734'-0 

END VIEW 
( DELINEATOR NOT SHOWN FOR CLARITY) 

REAR CONNECTION PLATE 
PL 12x330x235 
( PL ½ "xi' -1 "x9 1/ 4 "I 

INSTALL BOLTS PRIOR­
TO ASSEMBLY WI TH 
THRlE-BEAM 
TERMINAL SECTION 

FRONT CONNECTION PLATE 
PL 12x330x514 
( PL ½ "x1' -1 "xl' -81/4 "l 

~1~ ~ C 
~ ~ 

~~ 

~# 
~ -~l~ 

50 
( 2 ") 

1 QI I 02 

( 4 ") ( 4 ") 

I 

- '_ - -1- - -1- ; 
ED- -0- - -e ,­
~ - - f- - -1 -

1 
330 

( 1' -1 ") 

ELEVATION VIEW 
(RAIL TUBES NOT SHOWN 

FOR CLARITY! 

77 Jf ( 3 ") PL 12x90x555 
225 IPL 1/zX3 1/2 "X 1' -1 0 ") 

{ 9 "} Ff 
~~ -~ 

BACK GOUGE 
( GRIND SMOOTH) 

PL 12x300x190 
(PL I/z"x1'-0"x7½"l 

REAR CONNECTION PLATE 
PL 12x330x235 
( PL ½ "x I' - I "x9 lj4 ") 

FILL PLATE 
PL 8x75x275 
( PL o/16 "x3 "x I 1 ") 

FRONT CONNECTION PLATE 
PL l2x330x514 
( PL 1/z"Xl' -1 "xi' -8 1/4") 

f---- it, END RAIL ING POST 

2 SPA 
50 1!!140(5½") 150 

( 2 ") 

"'' I 

RAIL TUBE CAP 
SEE BC-713M 
SHEET 4. I TYP. l 

36 101 

II 

I I 
ti 27 (J 1/i6")0 I 

OVERS !ZED HOLES FOR 22. 2 ( ¼ ") 0 I 

( A 307) BOLTS C 3 TOT AU 

50 
( 2 "l 

TYPE D INSERT--_J 
ASSEMBLY ( SEE BC- 734M) 

222 
I 9 '') 

~N ~, 
~ -

END OF RAIL DETAIL 
( CONNECTION PLATES NOT SHOWN) 

275 
( 11 ") 

I 02 36 : 

CONNECTION PLATE ASSEMBLY DETAILS ( 1½~---~---T ( 4 ") ~~· 

PL 12x90x555 --~~ 
!PL ½"x3½"x \'-10") 

5 
( ¾6") 

PL 12x300X190 

( PL ½ "xl' -O"x7½ "l 

SECTION E-E 

DETAIL H 

BOTTOM 
RAIL TUBE 
MEMBER 

ti 27 (1 1/16"]0 

OVERSIZED HOLES 

FOR 22.2 ( 1/s"l 0 BOLTS 

REAR CONNECTION PLATE 
PL 12x330x235 
( PL ½ "xl' -1 "x9 1/ 4 ") 

555 
( I' -1 0 "J 

50 140 140 

(2" (S½"l \5½"l 

FRONT CONNECTION PLATE -
PL 12x330x5\4 
(PL ½"xl'-l"xl'-8 1/ 4 ") 

SECTION F-F 

225 
( 9 ") 

PL 12x90x555 
( PL 1/2 "x3½ "xl' - \0") 

- PL 12x300x l 90 

(PL ½"xl'-O"x7½"l 

(RAIL TUBES NOT SHOWN FOR CLAR! TYJ 

I I I 

FILL PLATE DETAIL 

NOTES: 
1. USE THIS SHEET WITH SHEET 8, 

2. FOR ADDITIONAL NOTES, 
SEE SHEET l AND SHEET 8. 

3, FOR BRIDGE BARRIER DETAILS AND 
DIMENSIONS, SEE 8C-713M, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA BRIDGE BARRIER 
CONNECTION PLATE DETAILS 
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OFFSET BRACKET POST 2 

150x200x400 
(6x8x1'-4") WOOD 
BRACKET ( TYP. l 

TYPE O INSERT 
ASSEMBLY ( SEE BC-734M) 

( TYP. J ! SEE SHEET 
9 FOR DETAILS! 

NOTE: RAILING TUBES ANO POST 
ARE NOT SHOWN FOR CLARITY 

THRIE-BEAM 
RA IL ELEMENT 

"' ::# 0 ~ 

w ' 

"' 

TS 102x102x7. 9 

<O> 

POST 2 

...,... ,,... ,-

2-15.90 x400 ( 5/4"0 x1'-4")ASTM A30T 
GUIDE RAIL BOLT W/RECESSED NUT (TYP.) 

TRANSITION CONNECTION-PLAN 
460 460 298 

( 1'-61/s") ( 1'-61/a"l ( ll¾"l 

POST 1 

~­w, ~-
- CHAMFER 

CONCRETE CORNER 

TRANSITION CONNECTION-ELEVATION 
(W!THOUT INLET SHOWN, WITH INLET SIMILAR) 

SEE SHEET 10 
FOR CONNECTION 
PLATE DETA !LS 

l END RAILING POST 

22 ( 1/a") 0 HOLE !N 150x150x200 
< 6x6x8 ") WOOD BLOCK ANO 
TS102x102x7.9 !TS4x4x3/i6l 

19.10x 355 (3/4"0Xl'-2") GALVANIZED F1554, 
GRADE 380 MPA ( 55 KS lJ HEX HEAD ANCHOR 
80L T W/ MAX PROJECTION 35 ( I 3/s ") , 
NUTS, ANO WASHERS ( TYP.) 

( TS 4x~x¾6 ")~ 

~~ -~~ \_~3~94~--~l~0~0-_~3"6~0~--~"'-',-
(l'-3!"2"l (4") (1'-21/a"l 

I--- t_ POST I 
l 

---15.90 x300 ( 5/4"0 X \'-0") 
GALVANIZED Fl554, 
GRADE 380 MPA { 55 KSI) 
HEX HEAD ANCHOR SOLT 

FRONT 150x200x400 ( 6x8x 
WOOD BRACKET NOT SHOWN 
FOR CLARITY ( TYP,) 

1' -4 ")________..., I 
L - - _J L - - _J 

WI MAX PROJECTION 35 ( 1 3/s "J , 
NUTS, ANO WASHERS ( TYP. l 

MIDSPAN TUBE ASSEMBLY-PLAN 
19, 10 x170 ( ¾"0 x6¾"l 
ASTM A307 HEX HEAD BOLT 
W/NUTS ANO WASHERS 

15.90x300 [¾"0x 1'-0"l GALVANIZED F\554, 
GRADE 380 MPA ( 55 KSIJ HEX HEAD ANCHOR 

19.10X445 (¾"0Xl'-5½") 
ASTM A307 HEX HEAD BOLT 

BOLT W/ MAX PROJECTION 35 ( 1 ¾ ") , 
NUTS, ANO WASHERS ( TYP.)---7 

W/NUTS AND WASHERS ( TYP. l ----~ 

TS 102x102x7.9] 19 ( ¾"I 0 HOLE 
( TS4x4x3/iG ") 

ll 

ll l 

II 11 

( TYP.) 

( 63/i5 ") LONG 

250 
( 9¾"1 

65 
(25/4") 

D 

58 
( 2¾6 ") 

D 
'-,--+= 

116 
( 4 % ") 

22 X 50 

/ SLOTTED 

ij~02 
( 4 "l 

7 
<%") (3/i&"l 

SIDE VIEW 

160 
[ }fo ") 

TS127x127x4. 8 

( TSSxSx3/i5 ") 

( 63/i6 ") 

0 

0 

63 
(2½") 

22 X 50 
( ¼ "x 2"1 
SLOTTED 
HOLE ( TYP. l 

TOP VIEW 

;-- I =:> c::) y:=-----==-.11--1 12s I I ,a_ 
(4¾"l (2¾' 

l50x150x200 ( 6x6x8'"l 

: <.l)N 
W:::::'. ~ 

140 

{5½ ") 

394 
(l'-31/2"1 

100 360 
( 4 ") ( 1' -2 1/a "l 

0 0 

22 ( 1/8 "l 0 

MIDSPAN TUBE-PLAN 
( ¼" X 2 ") 
HOLE ( TYP. l 

TS I02x102xT.9 
( TS4x4x3/,5) 

~I:'. l<-----'---------'-'"-01'-'s'---------'----l'-''"o'., 
(3'-63/s") (31/2") 

N 
0 V 

N ,;" 

Ov 

22 X 50 ( ¼" X 2 ") 

SLOTTED HOLE ( TYP. l 

-PL.12x116x250 <½"x 45/s"x 10"1 

12x250x200 
( ½"x9¼"x8") 
PLATE 

12x205x200 
( ½ "x8 "x8 ") 
PLATE 

--19x75 
( ¾ "X 3"l 
SLOTTED 
HOLE ( HP. J 

65 

MIDSPAN TUBE-ELEVATION 

NOTES• 
1. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 9. 

2. FOR APPROACH TRANSITION POST LOCATIONS, SEE SHEET 8. 

3. SEE BC-734M FOR ANCHOR ASSEMBL !ES. 

4. FOR BRIDGE BARRIER DETAILS AND DIMENSIONS, 
SEE STRUCTURE PLANS, 

5, FOR ADDITIONAL NOTES, SEE SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

WOOD BLOCK [ TYP.J----' 

~~-+-- 't_ 22 ( 1/a "l 0 HOLES IN POST 200 

FOR ADO IT I ONAL o ~ 
INFORMATION ~ 1 

ON ENO BRACKET, • 
SEE DETAIL A 

22 X 75 ( 1/e X 3 ") 
SLOTTED HOLE ( TYP.) 

~~r 
~2 X 50 
( 1/e "X 2") 
SLOTTED 

,._-"-2o"s'--- ' 2 ½ "l 
( 8 ") 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

POST 1 

WEB FOR 19. 10 X 75 ( 3/~ "0 x 3 ") 
A307 HEX HEAD BOLTS W/ 
NUTS AND WASHERS 

( 8 ") 

MIDSPAN TUBE ASSEMBLY-ELEVATION 
(FRONT l50x150x400 (6x8x 1'-4") 

WOOD BRACKET NOT SHOWN FOR CLARITY) 

SIDE VIEW 

DETAIL A -

HOLE [ TYP.) 

ELEVATION 

END BRACKET 

THRIE-BEAM TO 
MIDSPAN TUBE 

BRIDGE BARRIER 
DETAILS 

PA 
ASSEMBLY 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT 11 OF 16 
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'[ ~n 

;, 

-

' "-n 

N -

OFFSET BRACKET ( TYP. l £ MIDSPAN RAIL SUPPORT r 450 118"1 MAX, PIPE SIZE 

1830 ( 6' -0") 

TYP. CONCRETE BRIDGE BARRIER TRANSITION SECT!ON TYP. CONCRETE 

( SEE SHEET 14 FOR DETAILS} FOR DETAILS OF MIDSPAN TUBE, SEE SHEET 13 BR I OGE BARR l ER 

1900 4 SPACES I!! 950 (3'-1½")=3800 ( 12'-6"1 920 635 ( 2' - I") 357 203 635 4575 
( 6' - 3 ") ( 3' -0 1/~ ") ( 1 • - 2" ( s .. ,1 ( 2· - 1 ") / 15' -0") • 

PO~T 5 POST 4 POST 3 POST 2 POST l 1 0? 
1 L: o a; 

I ~----'-~N=-~------------------------------~-----------
305<1'-0"'l 

m-

--~lc-'W'---cB"-EccAM'-c-R'-A~l'-L-----.cWcc--=B-=E~AM'=-'T-"O---'-THceR'-'1-"E--e,BE'-'Ao,M~-+----.c2c_c<_cNc_ESc_TccEccD.cl ---'-TH"-R'-'I"-E--BccE,cA.cMc_c_RAc_lcclc--=Ec_LEc,M.cE.cN'-T'-S------t----/-----~----4--;;:~ / B::iE;;R:~::~B~;C ~ ~ii BC- 7 34 Ml 

ELEMENT TRANSITION SECTION TYPE C INLET, WHEN REQUIRED, BRIDGE CONNECTION 

'!;~m.#. j~ ~ ~ 

SEE STANDARD DRAWING, RC-34M PLAN VIEW FOR THRIE-BEAM TO VERTICAL WALL BRIDGE BARRIER 
(PLAN VIEW FOR TYP. CONCRETE BRIDGE BARRIER SHOWN; PLAN VIEW FOR ALT, CONCRETE BRIDGE BARRIER SIMILAR) 

( WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILAR) 

A PAY LIMIT FOR APPROACH TRANSIT I ON TO VERT! CAL WALL BR I OGE BARR I ER, SEE NOTE 18 , SHEET 1 
f 

1900 A 4 SPACES o 950 (3'-1½")= 3800 (12'-6") 1218 635 357 203 635 4575 
c G' -3 "l JI ( 4' -0 ") ( 2' - l ") ( 15' -0 ") • 

-~ TYP. CONCRETE BRIDGE BARRIER TRANSITION SECTION TYP, CONCRETE 

( 1- -2 "I( 8" ( 2· _ 1 ") 
50 

,f W-BEAM RAIL W-BEAM TO THRIE-BEAM 2 C NESTED) THRIE-BEAM RAIL ELEMENTS ---~,,1,--------,,c-c,==~+----.,0,,~N~S~l'T"I O°'N~sce"'cric,.oo.cN-------+--------'-'-'===---'-=~=CC'-='-'---===~---~----~--:------f---THR IE-BEAM TERMINAL 

' L MENT I 
610 

I I BRIDGE lcoNNECTION 

SECT!ON BRIDGE BARRIER 

( 2' -8 ") ' ' 

~ I' 

0 
0 

0 
0 

' - 2 
0 

' ' 

' ' . 
' ' i r;- ' • 

' I ' • 
' 

' 

' ' 
I 

' ' ' 

' ' 
I I I\ I 

(( 

~__J_----71'1,----t'-:"t'~'-=--=--=----_-_-_-_-_--~,-+it---~-,,~ 
-t-,--j------f 1'-=~--+-rl--=~--t-,--j---------+-,-J-----,-4'_,,-Cf - I I I 

: I I I/ in~ r--.... L

1
-1-i--------~---- :LL ______ -1-------------------------------------------'-'J" 

' 
t 

''' ' [ I 

'I I ''' Lu Lu 
POST 6 POST 5 

, 
1900 fl,/ 

(6'-3")JI 

A W-BEAM RAIL 

I 

f ELEMENT 

I ' 
' ' 
' II ' 

( ( ' 
''' 'I 

' 

<I< '' ' LU L, J 

POST 6 POST 5 

''' , I I 

'I [ ''' L, J Lu 

-0 ,--~ ~ 
•, '1' o? 

~ I I I ~ ~ 
POST 4 POST 3 

CLASS A PLAIN CEMENT : : 
1

' ELEVATION VIEW FOR THRIE-BEAM TO TYP. VERTICAL 
CONCRETE CURB ( SLOPED TOP) L ~ LI~ ( WITH INLET PLACEMENT SHOWN, W THOUT INLET PLACEMENT SIMILAR) 

POST 2 POST 1 

PAY LIMIT FOR APPROACH TRANSITION TO VERTICAL WALL BR I OGE BARR I ER, SEE NOTE 1B. SHEET I 

4 SPACES C! 950 C3'-1½"l~ 3800 ( 12' -6") 1218 635 357 203 635 

W-BEAM TO THRIE-BEAM 

TRANSITION SECTION 

I 
0 ,o 

0 
0 

' ' 
' ' 

' 
' [ I ' '' 
''' ' '' LU LU 

POST 4 POST 3 

CLASS A PLAIN CEMENT 
CONCRETE CURB ( SLOPED TOP) 

I 

( 4' -0 ") 

2 ( NES TEOJ THR!E-BEAM RA!L ELEMENTS 

I 

Bl 0 

I c 2' -8 ") 

0 0 -
0 0 -
~ 

[' I 

II ' 
" ' 

' ' 
1:1/ 
;j 

' 

' ' ' 
''' L,a 

POST 2 

? L I_I_ - - - - - - - - - - - _, ' 

U1 ~ 0~ 
a;_' 'I I 

N - ' < I 
<I< 
[<I 
L." 

POST 1 

( 2' - l ") 
[I' -2 'l: ( 2' - 1 ") 

I 

SD 
~ 

THRIE-BEAM TERMINAL SECTION 

I I I BRIDGE CONNECTION 

' ' . . . 
' ' ' - • ' 1-L ' - - r , ' . . . • ' ' I I 

' 

' ' 

8j~ 
N -

ELEVATION VIEW FOR THRIE-BEAM TO ALT. VERTICAL WALL BRIDGE BARRIER 
( WITH lNLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILAR) 

NOTES: 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION ANO THRIE-BEAM RAIL ELEMENT 

ARE BOL TEO TO All POSTS. 

2. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 14, 

3, SEE BC-703M FOR BRIDGE BARRIER DETAILS AND HARDWARE NOT SHOWN. 

CONCRETE SLAB 

WALL BRIDGE BARRIER 

Al T. 

4575 

( 15' -0") • 

CONCRETE BRIDGE BARRIER TRANSITION SECTION Al T. CONCRETE 

BRIDGE BARRIER 

-
0 

m - 0 m 
m- • 

~ 
~ -

n -
, '- ' 

*BASED UPON RC-59M, FLARE RATES FOR 
BRIDGE BARRIER OESIGN, 70 MPH DESIGN SPEED CONCRETE SL 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

AB 

COMMONWEAL TH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE 
BARRIER 

RAIL TO BRIDGE 
TRANSITIONS 

THRIE-BEAM TO 
BRIDGE 

VERTICAL 
BARRIER 

WALL 

4. SEE STRUCTURE DRAWINGS FOR OTHER BRIDGE BARRIER DETAILS ANO DIMENSIONS. 

5. FOR ADDITIONAL NOTES, SEE SHEET 1. RECOMMENDED APR, l 5, 2004 RECOMMENDED APR. 15 , 2004 SHT 12 OF 16 
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-
U"l ~ 
0~ 
m 

" -

= 

POST 2 

-150x200 
(6"x8"l OFFSET 
BRACKET ( TYP, J 
( SEE SHEET 14 
FOR DETAILS) 

150x200x400 
(6x8x1'-4"l 

WOOD BRACKET\ -

-TYPE C INSERT ASSEMBLY (SEE BC-734Ml 

-z( POST 1 \ ,. 
p 

mi- \ ~ollll<>:i - -,1-----

,kJ rt·~ 
,, I ' 

950 950 '-. 
1----,-,~,~_'c,~c-,-,-,--+---,-,~,~-~,~1/,~'-'l--~I '\__2-15.90 x400 ( ¾"0 x1'-4"JASTM A307 

GUIDE RAIL BOLT W/ RECESSED NUT 

0 

POST 

TRANSITION CONNECTION-PLAN 
920 298 635 

( 3' -0 1;~ "l lll¾") ( 2' -1 ") 25 

f----~l-----~ 24 ( 1 ") 0 HOLES FOR 
22. 2 ( 7/8 ") 0 CAP SCREWS 
AND WASHERS. SEE 
BC-734M FOR DETAILS 

THRJE-BEAM 
RAIL ELEMENT ~TS l02x102x7. 9 

( TS4x4x3/is"l 

ol~_Jp•:I1:':"1l-j---j _________ l 
:.---~ '.:: 

2 

r 

POST 1 

"' o-
o­
~' 

CHAMFER 
- CONCRETE 

.,,;·[:]--

CORNE R __...---"' 

b .) 0 

0 

0 

C, .) 0 

THRIE-BEAM TERMINAL 
SECTION BRIDGE 
CONNECTION 

TRANSITION CONNECTION-ELEVATION 

TS 102x102x7.9 

22 ( 1/s ") 0 HOLE IN 150x150x200 
( 6x6x8 "l WOOD BLOCK AND 
TS 102x102x7, 9 ( TS4x4xo/isl 

<TS 4x4x)fa"l\ 

(i_ POST 1 
< I 

FRONT 150x200x400 [ 6x8x 1' -4") /1 I 
WOOD BRACKET NOT SHOWN FOR CLARITY L __ ~ 

MIDSPAN TUBE ASSEMBLY-PLAN 

19,10x 355 (3/~"0Xl'-2"J GALVANIZED F1554, 
GRADE 380 MPA ( 55 KS !l HEX HEAD ANCHOR 
SOLT W/ MAX PROJECTION 35 ( 13/a ") , 
NUTS, AND WASHERS ( TYP,) 

_,--,-15.90 X3QQ ( ¾"0 X 1'-Q") 
GALVANIZED F1554, 
GRADE 380 MPA ( 55 KS!l 
HEX HEAD ANCHOR BOLT 
WI MAX PROJECTION 35 ( I 3/a ") , 
NUTS, AND WASHERS ( TYP,) 

19.10 x\70 ( ¾"0 x6¾") 
ASTM A307 HEX HEAD BOLT 
W/NUTS ANO WASHERS 

15.90 x300 ( ¾"0 x l'-0") GALVANIZED Fl554, 
GRADE 380 MPA (55 KS!) HEX HEAD ANCHOR 
SOLT W/ MAX PROJECT I ON 35 { 1 3/a '') , 
NUTS, ANO WASHERS ( TYP.) ---~ 

TS 127X127x4. 8 
< TS 5x5x3/is") 160 ( 63/;6") LONG 

19, 10 x445 ( %"0 xl'-S½"l 
ASTM A307 HEX HEAD BOLT 
W/NUTS ANO WASHERS----~=------

~~ 
19 (¾"l0HOLE (TYP.)--- -

_-_,--~-~ 

l so 
( 6 ") 

60 
( 2 3/a ") 

30 ( 1 1/. 4")--. I 

o? 
~m 

TS 102x102x7.9 - -
< TS4x4x1fo ") 

?o 
0~ 

-

?I 

D ~ 

=1 

ll 6 
( 43/s") 

854 
[ 2' -9¾ ") 

22 ( 1/s")0 

MIDSPAN TUBE-PLAN 

N? 
0" 

22 X 50 

/ SLOTTED 

( 1/s" X 2 "J 
HOLE ( TYP. l 

TS 102x 1 02x7. 9 
( TS'1x4x3/iG) 

D 
'-,-~--1-= 

~-'; l~o, 
}_J
-= ( '1") 

7 7 
l ¾6 ") . ( ¾& ") 

SIDE VIEW 

(3/iG") V 

TS127x127x4.8 
( TS5xSx¾6 ") 

\ 
160 

(63/i&") 
70 

< 2%"1 

1075 90 
( 3' -6 ¾ "] 

N? 
o" 

k----"~~~~~~~-~-~+-7"'-'=----="-"'- ---=,_-
-' 
~N 

6 ( I/~") 22 X 50 ( 1/a" X 2 ") 
SLOTTED HOLE ( TYP.) 

12x150x250 
( ½"x6"x10") 
PLATE 

12x205x250 
(l/z"X8"xlO"l 
PLATE 

PL.12x116x250 < 1/2"x '1¾"x 10") 

MIDSPAN TUBE-ELEVATION 

NOTES: 
1. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 14. 

2. FOR APPROACH TRANSIT I ON POST LOCATIONS, SEE SHEET \ 2. 

3. SEE BC-734M FOR ANCHOR ASSEMBLIES. 

22 X 50 ( 1/a "X 2 ") 

SLOTTED HOLE C TYP, l 
4. FOR BRIDGE BARRIER DETAILS ANO DIMENSIONS, 

SEE STRUCTURE PLANS. 

0 

0 

TOP VIEW 

22 X 75 { 1/a" X 3 ") 
SLOTTED HOLE ! TYP. l 

22 X 50 ( 1/s "X 2 ") 
SLOTTED HOLE ( TYP,) 

· 19 X 75 

5, FOR ADDITIONAL NOTES, SEE SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

I 50x 150x200 ( 6x6x8 ") 
WOOD BLOCK ( TYP. J---' 

½-+--!i_ 22 ( 1/a "l 0 HOLES !N POST 
WEB FOR 19.10 X 75 ( ¾"0 x 3") 
A307 HEX HEAD BOLTS W/ 

100 

( 4 ") 

200 

( 2 ") FOR ADDITIONAL INFORMATION 
ON END BRACKET, SEE DETAIL A 

'? 

[12Tb ( 5 ") 

11, 5 
( ½ ") ( 1/2 ") 

( ¾ "x 3") 
SLOTTED 
HOLE ( TYP.) 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO VERTICAL WALL 
BRIDGE BARRIER 

MIDSPAN TUBE ASSEMBLY DETAILS POST 1 

[ 8 ") 
NUTS ANO WASHERS 

MIDSPAN TUBE ASSEMBLY-ELEVATION 
{FRONT 150x150x400 (6x8x 1'~4"J 

WOOD BRACKET NOT SHOWN FOR CLARITY) 

SIDE VIEW 

DETAIL A -

ELEVATION 

END BRACKET 
RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15' 2004 SHT 13 OF 16 
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•. 

\

255 ( 10") POST 
BOLT AND NUT ( TYP,) 
( SEE RC-52M, SHEET 2) 

i ale 
00 ~ 

I I 

POST 
I ' C 

W150x13.5 I I "' { W6x9l ------I I n~ 
0 

I I =n -I I 

I I 
---

BEYOND POST 6 

-

0 
00 

-""=L..._ g 
- I I 

I I 
I I 

I I 
I I 
I I 

I I 

I I 
I I 

,;,. 
~ o, 

n. 
~N 

"' ~ ~ o, 
~ -- ~ -

·~-

POSTS 5 AND 6 

- 00 ~f ~ 
s====,;-t,r, -

( 

,'! - ~ - ---2L 
tn~ ,.............-~ (31/s") 
"'.,, . -
... .' 0$ < 
N~~ -~· 

:... ~? - -~ 

. --'--
POST~ 

-

W150x22 ( W6x15) STEEL POST 2135 ( 7' -O''l LONG 
w/ 150x200x458 ( 6"x8 "xl' -G ") OFFSET BRACKET 

( AT W-8EAM RAIL ELEMENT) 

SEE NOTE 7, SHEET 1 

(FOR POST DETAILS, 
SEE RC-52M, SHEET 1l 

W150x22 CW6x15l STEEL POSTS 2135 (7'-0"l LONG 
w/ 150x200x336 {6"x8"x1'-2"l OFFSET BRACKET 

-1:£ NO -

I 

I 
I 

I 
I 
I . 

Lil~ 
I 00 ~ 
I ~ ~ 
I -
• __ l 

Wl 50x37 [ W6x25l 
POST 3 w/ 150x200x458 

~ -
0 
00 - _:f 

It- fl 194 

!71/s") 

o;::-::. 
~~ 
r-:_' -~ • 

POST 2 
STEEL POST 2591 (8'-6") LONG 

( 6"x8"x1' -6") OFFSET BRACKET 

64 

15.90 x4OO ( %"0 xl'-4"1 ASTM A3O7 
GUIDE RAIL BOLT WITH 
RECESSED NUT C TYP. l · 

75 
( 2 ½ ") r---- 75 -~ ( 3")4 75 

:12;~, ~~1'3"1 

-:¥. ~o 
ro ' 

,_ 

POST I 

194 ,., 

~i7¾"1\ r~~~ C 1:~C 
0 - ., - 1 • C0 ;- ;;;:::~:;,.. -;:;::,::: 

,.,<DO-- -r j: ~I: :!; ~ - -

MIDSPAN 
TUBE SUPPORT 

TWO 150x150x200 (6"x6"x O'-B"lWOOD BLOCKS 
ATTACHED TO 100x100x8 ( 4"x4"x3/i6 "J SQUARE TUBE 

W/150x200x400 t6"x8"x\'- 4"JWOOD BRACKET 

W150x22 ( W6xl5l STEEL POST 2135 C 7' -O"l LONG 
w/ 150x200x458 !6"x8"x1'-6"l OFFSET BRACKET 

W150x37 (W6x25) STEEL POST 2591 (8'-6") LONG 
w/ 150x200x458 ( 6"x8"x1' -6"J OFFSET BRACKET 

- 'i_F30 (l1/4")lTYP.l 
75 ( 3 ") ---1 -52 ( 2") 

I 

-127 (5"} 

-127 (5") 

-
,_, 

't_ 20 ( 1/4 ") 0 /_ :..----
HOLES ( TYP.) 

POSTS 5 AND 6 

W-8EAM RAIL ELEMENT 
OR TRANSITION SECTION 
OR THRJE-BEAM RAIL 
ELEMENT. 7 

t ~ ~ --t,;:11 
ROUTED I : : ~c 
QCFSC:T--~ I 11 ~ ~ 
BRACKET I 11 

I " 
2Q C: -l1~'L 

(3/4") 111 I L10(3/6") 
(TYP.l ,I (TYP.) 

c: ;:
11~1 STEEL POST 

SEE TABLED 

15 
( 3 ") 

fA 

150 
! 6"l 

I. 
I 

' 
I 
I > 
1<1> 

I 

' 

I 
' 

127 ( 5 ") 

1--98 ( 31/s ") ~>+-----L~ 
T 

l 27 ( 5 ") ,, 
{f_ 20 { 3/4 ") 0 / ,.,--
HOLES C TYP. J 

POST 4 

POST DETAILS 

r 20 13/,"I 
150 

DIA. HOLE 
{ 6 ") 

( TYP. l 

75 'i. 
30 ( 1 1/4 ") 

( 3 ") T 

-180 ( 7 ") 20 ( 7'4 ") I 
DIA. HOLE 

Ali 0 C TYP. J 
I 

wv 

1l n --
-180 ( 7 ") 

fA I 

I 
I 

!SO FOR SIZE AND 
( 6 "l LENGTH POSTS 5 AND 6 POST 4 

30 

- 'i.F30 ( 1 1/4") ( TYP.) 
75 { 3 ") - 7 -38 ( l½"l 

'f. 20 ( 3/4 ") 0 
HOLES ( TYP.) 

- -,-

1 -65 {2½") 
ttH-,-,.----i-

r-----194 ( 7 % ") 
I I I I 

l.Jitt:1:•='.:1:-54 ! 21/8 "l 
,,, c-- ! I 

POSTS I THRU 3 

150 

{ 6 ") 

'i. 75 
{ 11/4 ") 

I 
30 C 1 ¼ ") 

( 3 ") 

r ------ - ------- ------- -

-)80 { 7 ") 20 ( 7'4 "l I -180 C 7 '') 
DI A. HOLE 

"" (TYP,) I 

)+ ~ ~ 
-98 C 31/s ") -194(7%") ~ - -
Af - fA Af 00 

0 
w 

~ I ~ 
V 

-180 ( 7 ") I - 84 ( 3 ¾_ "_) _ _j_ 
----- --

' 
POSTS I THRU 3 

SECTION A-A OFFSET BRACKET DETAILS 

TABLED 
POST LENGTH SIZE 

1 THRU 2 2591 (8'-6") W150x37 ( W6x25l 

3 THRU 6 2135 C 7' -0") W150x22 C W6xl5) 

BEYOND 6 1830 (6'-0") W150xl3. 5 CW6x9l 

NOTES• 
1, FOR LOCATION OF POSTS, SEE SHEET 12. 
2. FOR ADDITIONAL NOTES, SEE SHEET 1, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO VERTICAL WALL 
BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECO~MENDEO APR, 15, 2004 RECOMMENDED APR. 15, 2004 SHT \4 OF 16 

£k..,,,f.. ~ < ??-ff.ttd, f-------l 

DIRECTOR, BUREAU OF OES!GN CHIEF ENGINEER RC-50M 



108 

'~ 
52 

( 2 ") 

B 

"" N --

B 

2225 

! 7' -3½ ") 

1905 

4130 A 
{13'-6½") y A 

' 
38\0 & 

952. 5 
( 6' - 3 ") 

952. 5 
( \ 2' -6 ") y 

108 ( 3' - \ 1h ") ( 3' -1 ½' l 108 108 
I 

A 952. 5 & ( 4 '/4 ") 

c- ·-
I''' I I I I 

ctJ I ctJ 

0 0 

1U 

. 1 -~ ~ . . .. . . 

6 6 
98 ( 31/s 

w cb I 

I 

TRANSITION SECTION 

GALVANIZED STEEL, 
2. 77 ( 12 GAGE) 
TH !CK 

SYMMETRIC ABOUT 

312 
I 12 1/4 "l 

39 ( 111/32 ") 

---r-24 ! 
13/i6 "IR 

RAIL ELEMENT 
SECTION 8-8 

NEUTRAL 

( 4 1/4 "] { 4 1/4 "} 
52 r l2") - -

' 
A 

320 LAP 

( 12½") 
I 

JI ( 3' -1 ½ "] 

I 08 108 
2 ( 2 ") ( 4 1/4 ") ( 4 1/. ") 52 ( 2 ") Al 1 08 108 52 ( 2' 

I I ' I ( 4 1/i ") (4¼") 
---

Q I -o ' 
Q Cl 

' -Ep-

' ' . . . . 

\:: t +l , I I I l 4 +-
> ~~ . 

I I I T -~ ;-

, I 
'.: '? 

/ -< I I + ~-
0- > 

. .. ~ -
0 

~ vi-< ,- ti I I :t -< t>-
f -~~ 

it_ 20 X 65 [ 1/4 "x 2 1/z ") 
SLOTTED HOLES FOR 
POST BOLTS ( TYP.)ISEE 

I 

0 

m 

-$-

RC-52M, SHEET 2l ---'---, 

't_ 24 x 30 ( 2'½2"x 1 Ya "l 
SLOTTED HOLES 
FOR SPLICE BOLTS. ( TYP. l 

I 

0 

m 

( SEE RC- 52M, SHEET 21 ~-----

/ 

-,_ 

ABOUT £ 
39 ( 1 11/32") 

-e-

i 
-e-l 
-e-l -e-

I 
'-ADJOINING THRIE-BEAM 

RAIL ELEMENT OR 
TRANSITION SECTION 

I 

I I 

2-J 
300 ( 12 1 
BACK !NG PLATE 

SEE NOTE 2, 

: 
-< 

-< 

I>-

I 

-< I>-

I>- -4-
I I 

I 

lt_ 20 X 65 (3/4"X 2½") 
D HOLES FOR SL OTTE 

POST 

~ 
BDL TS ( TYP. l ( SEE 
M, SHEET 2) 

it_ 24 X 30 ( 2'½2 •·x 1 Ya") 
SLOTTED HOLES 
FOR SPLICE BOLTS,(TYP,) 
( SEE RC-52M, SHEET 2) 

THRIE-BEAM RAIL ELEMENT 
& AT TYPICAL THR!E-BEAM RAIL ELEMENT SHOWN; 

AT THRIE-BEAM TO VERTICAL WALL 
TRANSITJON, SEE BC-703M, AT THRIE BEAM 
TO PA TYPE 10M BRIDGE BARRIER 
TRANSITION, SEE BC-70BM, AT THRIE BEAM 
TO PA BRIDGE BARRIER TRANSITION, 
SEE BC- 712M. 

NOTES• 
1. THE THRIE-BEAM RAIL ELEMENTS AND TRANSITION 

SECTIONS ARE ONLY USED IN THRIE-BEAM TO PA 
TYPE 1 OM BR J OGE BARR !ER, TH I RE BEAM TO PA 
BRIDGE BARRIER, ANO THRIE-BEAM TO VERTICAL 
WALL TRANSITION CONNECTIONS. 

___ -7-24 ( 15/is "l R 
2. USE 300 rrm ( 12'') BACKJNG PLATE FOR THE THR!E­

BEAM RAIL ELEMENTS AT All INTERMEDIATE POSTS 
WITH THE SAME SECTION AS ON THE THR!E-BEAM 
RA!L ELEMENT. 

14 

255 
( 10 ") 

510 
( 1' -8 ") 

THRIE BEAM RAIL ELEMENT 
SECTION A-A 

(BACKING PLATE NOT SHOWN FOR CLARIT'n 

( 11/i6 ") 

3. FOR ADD IT I ONAL NOTES, SEE SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENN§YL VANIA 
DEl'ARTMENT OF TRANSl'ORTATION 

BUREAU OF DESIGN 

TO BRIDGE 
TRANSITIONS 

GUIDE RAIL 
BARRIER 

THRIE-BEAM TRANSITION SECTION 
AND 

RAIL ELEMENT DETAILS 
RECOMMENDED APR. 15, 2004 

£k.,,¢.o.£t:. % 
0 l RECTOR , BUREAU OF DES I GN 

RECOMMENDED APR. 15' 2004 

-9..e/,,;(J..(, >-----
CHIEF ENGINEER RC- SOM 

SHT 15 OF 16 



760 
( 2' -6 ") 

50 
( 2 ") 

~--+----+-- FOR HOLE TYPE 

101 102 50 
( 4 ") ( 4 "J ( 2 ") 

AND SIZE SEE SHT.4 

CONNECTION PLATE 
ASSEMBLY 

(SEE CONNECTION PLATE 
DETAILS SHT. 6) 

--EG~~~~~~-u-~e-------1v-tt--~ 

"' -c:b ~ = ~---=- :s, ' 
' I ' ,---.::;,,:, 

_cp ' - - - -~8 ~.t' : . -
? ~ ~~SYMMETRICAL 

CONNECTION 
PLATE 
ASSEMBLY 

'.: ';' ABOUT t_ 

25 r I "I 0 HOLES FOR 22. 2 ! 1/s "l H. S. BOLTS 
{ 8 TOTALJ. SEE SHEETS 4 ANO 6 FOR 
CONNECTION PLATE ASSEMBLY DETAILS, 

~ -

DRILL ANO TAP HOLE FOR 
22.2 (1/a"l0H.S. BOLT. 
SEE SHEET 4 ANO 6 FOR 
CONNECTION PLATE 
ASSEMBLY DETA !LS 

THRIE-BEAM TERMINAL SECTION 
AT PA TYPE IOM BRIDGE BARRIER 

SHOWN WITH CONNECTION PLATE ASSEMBLY 
760 

< 2' - 6 ") 

75 216 216 
(3") (81/2"1 !B½"l 

I ~ 
' ! { 4 '/~ ")' 

2-25 ( \ "l 0 HOLES FOR 22. 2 l 3/s "l 
H.S BOLTS. SEE SHEETS BAND 10 
FOR CONNECTION PLATE ASSEMBLY. 
NOTE: THESE HOLES ARE IN THE 
CONNECTION PLATES ONLY. 

203 50 
[ 8 ") ( 2 ") 

~ 

~--+----+-- FOR HOLE TYPE 
AND SIZE SEE SHT, 8 & 10 

·CONNECT I ON PLATE 
ASSEMBLY 
f SEE CONNECT I ON PLATE 
DETAILS SHT.10l 

4-25 ( 1 "l 0 HOLES FOR 22. 2 ( 1/s "l H. S BOLTS, 
SEE SHEETS 8 AND 10 FOR CONNECTION 
PLATE ASSEMBLY DETAILS. 

1 O! 102 50 o -..:::: 
(4") [4") (2") ""::... -ciI 

-~-~---1---a~--a---~ - ~ ~ N ~ 
---------- <.P';. -=--

"' vm 

--• 
CONNECTION 
PLATE 
ASSEMBLY 

-;:;:; ~~SYMMETRICAL 

ABOUT 't_ 

21 I I 
( l"l 

4-25 (1")0HOL~S FOR 22.2 !¼"l 
HEX HE:.AD CAP SCREWS AND WASHERS. 
SEE SHEETS 8 AND \0 FOR CONNECTION 
PLATE AND ANCHOR INSERT ASSEMBLIES. 

THRIE-BEAM TERMINAL SECTION 
AT PA BRIDGE BARRIER 

SHOWN W!TH CONNECTION PLATE ASSEMBLY 

NOTES 
1. USE THIS SHEET WITH SHEETS 4-15, 

2. FOR ADDITIONAL NOTES, SEE SHEET l. 

** PROVIDE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT ANO 
om\ 
,'.;; _' \__SYMMETRICAL 

TIGHTEN ONLY TO A POINT THAT ALLOWS GUIDE RAIL TO BE FREE TO MOVE. 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES, 

AT 

------CD-----+---- - ABOUT it, 

THRIE-BEAM 

~ '" "·' ',.,. """'" HEAD CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS. 

TERMINAL SECTION 
VERTICAL WALL BRIDGE BARRIER 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TERMINAL SECTION 
BRIDGE CONNECTION DETAILS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR, 15 ' 2004 SHT 16 OF 16 

£/-,4.-~ < 
DIRECTOR, BUREAU OF DESIGN 

-?p-e/,.:li.L, f-------1 
CHIEF ENGINEER R c- 5 0 M 



52 ! 2 ") 

oo ~. 
00 • -~ 

-:,E~ N -

~i 
N 00 

30 ( l 1/4 ") 

SIDE FRONT 

ROUTED OFFSET BRACKET 
SEE SHEET 5 

( 11/4 ") TYP 

128 1 5 ") 

128 ( 5 ") 

ROUTED 
OFFSET 
BRACKET 

OPTIONAL HOLE _/4 
FOR RUB RAIL 

0. 6 m 

1 N °6~~g~f~E H~t~~GE ( 2' -O ") 
FOR MEDIAN BARRIER MIN 

STEEL 
POST 

APPLICATIONS. r.,,,_+---th?TTC--~ 

'i. 

52 ( 2 ") 

30 ( I 1/4 ") TYP 

J1ao <7") 

SECTION A-A 

_,__ __ ::11:r NOTE: 
ALL HOLES ARE 

D 
SIDE VIEW 

100 < 4 ,.,~J--l--
20 ( ¾ ") DI A UNLESS 
OTHERWISE NOTED. 

POST 

WI TH WOOD OR 
PLASTIC BRACKET 

W150 x 13. 5 ( W6 x 8.5 o, 9. 0) POST DETAILS 

2 OPTIONAL HOLES 
FOR MEDIAN BARRiER 
APPL !CATIONS. 

STEEL POST---"-- ·1 20 X 280 X 280 
(3/4"xll"Xll") PLATE, 
SEE DETAIL A, 

NO. 13 ( 11c4J BARS l.i' 150 ( 6") 
C TO C EACH WAY 

OVER 

0. 6 m 
( 2' -0 ") 1.0 

5so c 21 1Y1s .. , 

I 

m ( 3' -3 ") 

~ ... ( 8 ") 

r \220 X 1220 X 200 
100 ( 4 ") MIN TO ( 4' -O"x 4' -O"x 8 ") 

---~-8_4_0_1 _2 '_·_9_"_1 _M_A_x __ ~C~l=ASS A CONC SL AB 

TOP OF STRUCTURE I 
~----

STEEL POSTS 
UNDERGROUND STRUCTURES 

( SEE NOTE 31 

320 (12½") LAP 

108 108 
(4¼") (41/4") 

ADJOINING 
RAIL ELEMENT 

4130 ( 13'-6½") 

3810 ( 12' -6") 

1905 ( 6' -3"l FOR 2-5 ( TYPl 

952. 5 ( 3' - I½") FOR 2-SC ( TYP) 

476.25(1'-G3/4"l 2-SCC(TYPJ 

24 x 30 ( 2¾2 "x 11/a "l 
SLOTTED HOLES 
FOR SPLICE SOL TS. 

W-BEAM RAIL ELEMENT 

ADJOINING 
RUBBING RAIL 

52 c 2 ") 

20 X 65 ( ¾ "X 

SLOTTED HOLES 
POST BOLTS 

50 
( 2 ") 

215 .:± 3 

( 8 ± 1/a "l 

1 75 ( 7 ") 
LAP 

75 

3985(13'-1") 

50 
( 2 ") 

3810 ( 12' -6") 

1905 (6'·3") 
FOR 2-S, TYP 

952.5 (3'-l½"J 
FOR 2-SC, TYP 

ffi 20 x 50 ( r~ "x 2 "1 
SLOTTED HOLES FOR POST BOLTS 

50 
( 2 ") 

150 X 75 X 3. 53 ( 6 "X 3"x10 GAGE 
THICK COLD FORMED CHANNEL OR 

C150 x 12 (C6"x 8.2 RUBBING RAIL 
( SEE NOTE 4) 

ffiFOR SPLICE BOLT AND POST BOLT DETAILS, 
SEE SHEET 2. 

OFFSET BRACKET 

STEEL 
POST 

0. 6 m 
( 2' - 0 ") 

MIN 

GALVANIZED STEEL, 
2. 77 I \2 GAGE) 
TH !CK 

( 4 ") MAX. 

SYMMETRIC ABOUT 

,, I 59 
{ 3 1/4 ") ( 23/i5 ") 

I 56 
< 61/a "l 

t 
83 

<3¾6")(3 1/4") 

_i_J 
NOTES 

1, PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 620. 

2. PROVIDE STEEL I-BEAM W150x13.5 ( W6 'x 8.5 ) 
POSTS W!TH ROUTED WOOD, PLASTIC OR COMPOSITE OFFSET 
BRACKETS LISTED IN BULLETIN 15. 

RAIL ELEMENT 
3. FOR INSTALLATION OF GUIDE RAIL OVER UNDERGROUND 

STRUCTURES, THE CONCRETE, REINFORCEMENT BARS AND 
HARDWARE ARE [NC!DENTAL TO THE GUIDE RA!L PAY ITEM. 

GUIDE RAIL WITH CURB 
OR RUBBING RAIL 

40 

~ 
N 

( SEE NOTE 4) 

I I 

280 ( I 1 "l 

~40 I <1/,"I 
200 ( 8 ") 

I 

i[ + + 

+I+ 
DETAIL A 

THICKNESS IS 19 ( ¾ "l 

6 ( 1/4 ") 

6 ( 1/4 "l 

ALL HOLES 25 ( 1 ") 0 UNLESS OTHERWISE NOTED. 

SECTION B-B 
4. PROVIDE RUBBING RAIL WHEN THE HEIGHT OF STRONG POST GUIDE RAIL 

IS OVER 710 (28") IN TRANSITION AREAS TO EXISTING GUIDE RAIL. 

5. ATTACH W-BEAM RAIL ELEMENTS TO EACH POST. SPLICE RAIL ELEMENTS 
ONLY AT POSTS ANO LAP IN THE DIRECTION OF TRAFFIC. 

6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( l PARENTHESIS. 

7. INSTALL GUIDE RAIL DELINEATORS IN ACCORDANCE WITH TC-7604. 

8. FOR STRONG POST MED I AN BARR I ER APPL !CAT IONS, THE ! NST AL LAT ION 
IS A MIRROR IMAGE ON EACH SIDE OF THE POST, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

RC-SOM GUIDE .~AIL TRANSITION AT ENO OF STRUCTURE 

BC-734M STANDARD ANCHOR SYSTEMS 

BC-739M BRIDGE BARRIER TO GUIDE RAIL TRANSITION 

REFERENCE DRAWINGS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SH T. _J__ OF _§_ 

..a..,.4.~ % -7P4#l >-----< 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER R c- 5 2 M 



160 R 
( 6" Rl 

M!N. 

3 ( 1/s "l OFFSET 

50 

TERMINAL TO 

SAME SECTION AS 
W-8EAM RAIL 
ELEMENT 

c-'----108 ( 4 1/4 ") 

~+-i-"--t-"--t-+-5o l 2") MIN 

BE 

~·~~z = --
N~ 

~ - =-

.A. 20 X 65 
( %"x 2½"l 
SLOTTED HOLE 
FOR POST BOLTS 

PLACED ON BACK 

25. 60 ~8: i~ 
( 

•. 03 ) 
1.062"-.007 

56. 00 ~8: i~ 
( 

•• 03 ) 2.000··-.001 JL4 003.00 MIN 
• 4.00 MAX 

DETAIL B 
(
O 134 .. 0.108 MIN) 

" 0.160 MAX 

TYPE A PLAIN WASHER 

... 
FOR SPLICE AND POST BOLTS, 
SEE DETAILS. FOR ALL SPLICE 
BOLT CONNECTIONS, PROVIDE 

160 R 
C 6" Rl 

MIN. 

""""""""'~bG~~~d30

• 
I 

~----108 (4 1/4") 

SO ( 2 "l MIN ~-l-!-J--J-1-1--1-- 50 ( 2 ") MJN 

& 24 X 30 
( 2%2 "x 1 Va "l 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

N 

== N~ 

TABS TO 
CLEAR RAIL 
ELEMENT 
BY 1 { ½2"l A TYPE A PLAIN WASHER 

BETWEEN BOLT HEAD AND 
TERMINAL SECT ION. FOR 
WASHER, SEE DETAIL 8, 

TERMINAL TO BE PLACED ON FACE 

RECESS 1. 5 < 1;-fG "l 
DEEP x 25 ! 1 "l 0 

17. 5 

{ ¾6") 

~ r 
16 ['1/a")J 

32 
( 11/4 ") 

'@ 
RECESSED OR 
CHAMFERED 

NUT 
, , )fa .. , __,I~-" , ¾ .. , , " 

OVAL SHOULDER 

3511¾,'">LJ _:t 

5. 5 { '/,, '") :;:f 1-- t 11 
~ 16(%") 

POST BOLT 

( ¾6") 
B ( '¾ :;;_ / 16 ( '1/a "J X 24 

1_f/f f l l :V:~, '.,HOULOER 

35 < >¾, ., [0----
5. 5 ( 1/32 ') + 1' 
~ 32 ( 11/4 '") A. 

SPLICE BOLT 

t USE L" 115 <4½"l FOR ALL RUBBING RAIL TO GUIDE RAIL POST CONNECTIONS 
AND USE L = 255 ( 10") FOR ALL W-BEAM RAIL ELEMENT TO GUIDE 

RAIL POST ANO ROUTED OFFSET BRACKET CONNECTIONS. 

A. FOR FOUR ( 41 PANEL NESTED RAIL ELEMENT USE 
54 (2 1/s"l SPLICE BOLT. 

{ 3/i6") 

OF RAIL ELEMENT OF RAIL ELEMENT 

FACE OF 

ALTERNATE TERMINAL SECTIONS 
3 

( Va") 
3 

( 1/a "l 

6 ( 1/4 ") 

• OR TO BE DE TERM I NED BY ENG! NEER. 

~& T= --::L,-:::- - i ·e's ~). -I + --=----=-
~J =----------= SEE OETAll A, FOR 

760 ( 2' -6") 

216 ! B½ "l {0< 

( 4 ") 
I 02 

( 4 ") 
50 

( 2 ") 

MODIFICATION WITH 
SAFETY WALL, OR 
WHERE REQU ! RED. 

FLARED 

32 ( l¼"J 0 HOLES IN PL 
+ --

SEAL WELD 
BOTH SI DES ( 3 ") 

<50 
( 6 ") 

(THE BRIDGE CONNECTION TERMINAL 
MODlF!CAT!ON MAY BE FABRICATED AS 
ONE PIECE TO ELIMINATE WELDING, J 

DETAIL A 

--

+ 

= + ---
- - - 1_-

20 X 65 

~~+ -
{ 3/4 "x 2 ½ ") 
SLOTTED HOLES ** 24 x 30 

( 2o/J2 "X 1 1/s ") 
SLOTED HOLES 

PROVIDE $?LICE BOLTS WITH A LOCK NUT OR DOUBLE NUT AND 
TIGHTEN ONLY TO A POINT THAT ALLOWS GUIDE RAIL TO BE FREE TO MOVE. 
CENTER SPL !CE SOL TS IN THE SLOTTED HOLES. 

TERMINAL SECTION BRIDGE CONNECTION 

66 
( 2%") 

25 ( \ "l HOLES FOR 22 ( 1/s ") HEXAGON HEAD 
CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS, 

NOTES 

1. USE SPLICE BOLTS TO DEVELOP THE DESIGN STRENGTH OF THE 
RAIL ELEMENT. 

2. PROV IDE TERMINAL SECT! ON BR !OGE CONNECT i ON, W 1TH WELDED PLATE 
FOR SAFETY, AS AN INCIDENTAL ITEM, 

3, USE SLOTTED ROUND-HEADED BOLTS TO PROVIDE FOR WRENCH OR 
SCREWDRIVER. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BGREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15 ' 2oo4 SHT • .1_ OF ..£... 
,a,...4.Ji4."( ,q.~ f------l 

CHIEF ENGINEER RC-52M DIRECTOR, BUREAU OF DESIGN 



~ROTATING i BRACKET 

\905 (6'-3")11905 (6'-3") 

W150 I 51 x 13. 5 I 9) POST 

POSITIONING OF ROTATING 

TABLE A 

430 370 300 

BRACKET 

215 II 5 HEIGHT OF POST 
( 17 "l ( 14½ ") ( 11:Yi") < 8 1/i "l ( 41/i ") 

ROTATION ANGLES 

ROUTED 
OFFSET 
BRACKET-------.... 

POST 

15' 30' 45' 60' 75' 

t 
30' 

15' 

TOP Of SLOPE~ - - - ---
--------

~10014"1 )"o 17"> 
"'-) 3DO "t( 12") 

PLAN VIEW 
SEE NOTE 4. 

W - BEAM RAIL ELEMENT 

SIDE OF 
TRAFFIC FLOW 

22 ( 1/a"l 0 HOLE FOR 
20 (¾")0 x 50 (2") HO HEX 
SOLT AND NUT. 

STEEL POST NOTES 

TYPICAL FOR 
15°THRU 75°POSITIONS 

\. PAYMENT FOR TYPE 2 STRONG POST END TREATMENT INCLUDES 11430 (37'-G"l 
OF SLOPING RAIL, TERMINAL SECTION, HARDWARE, EXCAVATION AND CONCRETE. 

ROTATING BRACKET 

515 
I l' -8 1/4 "l 

PROJECTED FRONT FACE 
OF GUIDE RAIL 

800 
( 2' -7% ") 

2. INSTALL DELINEATOR ASSEMBLIES UNDER SEPARATE PAY ITEM OR CONTRACT, 
FOR ADDITIONAL DETAILS, SEE TRAFFIC STANDARD TC-7604. 

3. ONLY THE NECESSARY D !MENS IONS, FOR UN I FORMJTY AND I NTERCHANGEAB IL! TY 
OF ROTATING BRACKETS, ARE INDICATED, PROVIDE ROTATING BRACKETS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETJN \5, 

4, MEASURE OFFSETS FROM THE PROJECTED FRONT FACE OF THE GUIDE RAIL TO 
THE FRONT FACE OF THE POST. 

5. TYPE 2 STRONG POST END TREATMENTS CAN NOT BE USED TO TERMINATE 
THE APPROACH END OF ol ANY GUIDE RA!L ON THE NHS, or bl ANY GUIDE RAIL 
ON NON-NHS HIGH-SPEED, HIGH-VOLUME ROUTES, USE CRASHWORTHY ENO 
TREATMENTS ON ALL NHS ROUTES AND ON NON-NHS ROADWAYS WITH 
70 km/h !45 rrphl POSTED SPEED LIMIT & ABOVE AND WITH CURRENT TRAFFIC 
VOLUMES 4000 VEH!CLES PER DAY & ABOVE. ON 2-LANE ROADWAYS WHERE 
CRASHWORTHY ENO TREATMENTS ARE REQUIRED, USE ON BOTH THE APPROACH 
ANO TRAILING ENDS. TYPE 2 STRONG POST END TREATMENTS MAY BE USED ON 
THE TRAILING END OF GUIDE RAIL FOR HIGH SPEED NHS DlV!OED ROADWAYS. 

1220 ROUND OR SQUARE 
( 4' -O"l ANCHOR BLOCK 

~ 
FOR ALTERNATE TYPE A 
INSERT ASSEMBLY, SEE 
BRIDGE CONSTRUCTION 
STANDARD DRAWINGS. 

PAY LIMIT PAY LIMIT FOR TYPE 2 STRONG POST END TREATMENT, SEE NOTE 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

FOR GU!DE RAIL 11430 (37'-6"} 

DEL INEATOR, SEE NOTE 2, 
1905 (6'-3") 

! TYPl 

1' 

u "\; "1 ,, ,, 
1000 ( 3' -3") 

I 1 706 

~ t-- SEE TABLE 
'' " 

LJ ( 27 13/:G ") A. U u M!N, TYP, 
ALL POSTS 

ELEVATION VIEW 

TYPE 2 STRONG POST END TREATMENT 
SEE NOTE 5. 

,, 
" u 

,, ,, 
u 

CLASS A 
CONCRETE ANCHOR 
BLOCK 

TERMINAL SECT I ON 
BRIDGE CONNECTION, SEE 
DETAILS, SHEET 2. 

356 

1i4~ l 75 ( 3"1 MAX 

ii II I~ --,-------

1,1111 I 610 (2·-0·1 

4-22 ( 1/a ') 0 x 460 ( 18 '") LONG 
MIN ANCHOR BOLTS. 

COMMONWEAL TH OF PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

END TREATMENTS 

RECOMMENDED APR. 15, 200~ RECOMMENDED APR. 15, 2004 SHT . .J.... OF_§__ 

ik..4•..£/..L -??..ef.diL, >------< 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-52M 



I 
I 

MEO I AN 

SHOULDER 
TRAFF! C DIRECTION-·------

ROADWAY -A 8 C 

SHOULDER 

FLARE RATE 

SEE TABLE B. 1: 10 
( 10: 1) 

'----A C 
8 

TYPE 2-S, 2-W OR 
1 4. 4 m 15 m 15 m 2- SC GU I DE RAIL 

( 48' -0 ") ( SO' -0") [ 50' -0") 

TYPICAL EARTH MOUND FOR BURYING GUIDE RAIL 
SEE NOTE 2. 

REQUIRED 
SWALE WIDTH 
O. 6 m ( 2' - 0 ") 

SHOULDER 

1.5m(5'-D"l 
AT TERMINATION 
POINT 

SHOULDER 

3.6m(12'-0"l 

11 

SECTION A-A 

VARIES 

SECTION B-B 

1.5m(5'-0"l 

ROUNDING 

1.5 m (5'-0"l 

ROUNDING 

R- ROCK 

TABLE B 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN 
SPEED 

'""" "'" 
120 

I IO 

l05 

100 

90 

" 
70 

65 

60 

50 

SHOULDER 

75 

70 

65 

60 

s, 

50 

'5 

<O 

35 

30 

1: 10 
( 10: 1) 

SECTION C-C 

MAXIMUM FLARE RATES 

CONCRETE GUIDE RAIL BARR [ER 

20 , I 15 : I 

20 : ' 15 : ' 
" ' ' 1S : ' 
18 ' I " ' ' 
" ' ' " ' ' ----···-· ------- -----

" ' ' " ' I 

" ' ' 10 , ' 
" ' ' ' ' ' 
IO ' ' ' ' I 

' ' ' 7 ' ' 

MIN 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408. 

2. ALL MATERIAL NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408, 

3. EARTHMOUNDS MAY BE USED TO BURY GUIDE RAIL ON HIGHWAYS 

~~r~Figs~6~u~:E~~~sLf~~NT~~~o
7
eE~~tE~ 

4 ~E~~~YA~~ :~~~ i~~~E~~E 
CONSTRUCTEO OUTS!OE THE CLEAR ZONE AS DETERMINED IN PUB. 13M, DESIGN 
MANUAL PART 2, CHAPTER 12. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BURBAU OF DESIGN 

TYPE 2 STRONG POST 

GUIDE RAIL 

END TREATMENTS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT. ...i_OF _§_ 

£k..#.•$h. "< ~ >---------< 
'""' ENGINEER R c- 5 2 M DIRECTOR, BUREAU OF DESIGN 



CONCRETE 
MEDIAN 
BARRIER~ 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2. 

PAY LIMIT CONCRETE MEDIAN BARRIER 

EDGE OF PAVEMENT 

CONCRETE 
MEDIAN 
BARRIER 

SOL ID OBSTRUCTIO SEE NOTE 2. 

'- EDGE OF PAVEMENT 
TRAFFIC DIRECTION 

PAY LIMIT CONCRETE MEDIAN BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 6.0 m (20') 

OR LESS WHERE CONTINUOUS BARRIER IS REQUIRED 

TYPE 2-SC GUIDE RAIL 

0.6 m (2'-0"lMIN 
CLEARANCE-

TYPE 2-S 
GU !DE RAIL 

7620 '25' -0") 

TYPE 2-WCC 
GU JOE RAIL 

7620 (25'-0"1 

TRAFFIC DIRECT! ON 

TYPE 2-WC GUIDE RAIL TYPE 2-WM 

I: 10 MIN. 
[ 10: 1 MIN. l 

I 1: 10 MIN. 
C 10: 1 MIN. l 

MEDIAN BARRIER 

_,,.---EDGE OF PAVEMENT 
+-----, f-----+-------J"l---l-------+----------+--L--------+--------

1 I I 
'1 1l20 I 'r 'r '1 L 2 2 2 211 'l 'l 't 'i' 'i' l[I 

I ( 2s' -o") 1620 < 2s' o ") I FOR FLARE RATE, • : 
I 1: IO MIN. 

< \Q: 1 MIN. l 

- - ~ .,. l(tO:lMIN.l 

PROVIDE TYPE ANO LENGTH OF GUIDE RA!L AND 
END TREATMENT BEYOND THE INTERSECTION 
RADII AS INDICATED ON THE CONSTRUCTION 
DRAWINGS AND DETERMINED BY THE DESIGN 
REQUIREMENT. 

840 
( 2' - 9 "I 

TYP, 7 
R = 6. 0 m 
! 20' -0 "} 
•IN 

3,0 m(\0'-0"lTYP 

3. 0 m ( 10' -O"l TYP 

1}~~") ~ 
GUIO~y:~!L MAY BE TERMINATED 
HERE ( OUTS JOE THE CLEAR ZONE 
IF POSSIBLE) WITH PROPER 
END TREATMENT, R '\ ,3o-°-f!' .. ) 

•IN 
ENO TREATMENT OR 
TERMINAL SECTION 

INTERSECTING 
SIDE ROAD 

• • 

I 

• 

~ 

DRIVEWAY 

* VARIABLE DEPENDING ON FUNCTIONAL 
CLASSIFICATION OF HIGHWAY, 

TYPE 2- S 
GUIDE RAIL 

a 6. 0 m 
( 20' -0") 

•IN TYPE 2-S 
GUIDE RAIL 

ES 
EP 

EP 
ES 

TYPE 2-S 
GUIDE RAIL 

( TYP. J 

R a 3. 0 m 
C 1 O' - 0 "l 

MIN 

IF PROTECT I ON IS REQUIRED, GUIDE RAIL 
MAY BE USED BEYOND THIS POINT, 

TABLE 2 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 'i :IN 1 1 ,:0L,': OB:T~U~TWN/ ! ;IN; i,'_'_j i_s_E_E_'T_A_BL_E_t_· __ ! ___ ·--------~----· _____ 1 ___ ,_'_'_1_0_"_'_N. 

0. 6 m ( 2' -O"l MIN "-= EDGE OF PAVEMENT FLARE RATES FOR BARRIER DESIGN 
CLEARANCE--~ 

TYPE 2-SC GUIDE RAIL TYPE 2-WC GUIDE RAIL 

TRAFFIC DIRECTION 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 
6. O m ( 20') TO 1 O. O m ( 30') 

WHERE CONTINUOUS BARRIER JS REQUIRED 

TYPE 2-WM 
MEDIAN BARRIER 

DESIGN 
SPEED 

km/h "Ph 

120 7S 

110 70 

10S 65 

100 60 

90 5S 
80 50 

70 4S 

65 40 
60 35 

50 30 

MAXIMUM FLARE RATES 

CONCRETE 
B.ARR !ER GUIDE RAIL 

20 I I 15 I 1 

20 I I 15 ' 1 

19 I 1 15 ' 1 

18 I 1 14 ' I 
16 I I 12 ' 1 
14 I 1 11 ' 1 

12 I 1 10 I I 

II I I 9 ' I 
10 I 1 8 ' 1 

8 ' I 7 I I 

/EDGE OF PAVEMENT 

TYPE 2-WM 
MED I AN BARR I ER 

I 

~~ MEDIAN Ci_-~ 

Z' ::.o 
a-
w- _/ >E 

SQ: 1 TAPER 

APPROPRIATE TYPE ENO TREATMENT MEDIAN 
SEE DM-2, CHAPTER 12 OPENING 

6 m ( 20' -0 ") 

APPROPRIATE TYPE ENO TREATMENT 
SEE DM-2, CHAPTER 12 

TYPE 2-WM 
MEDIAN BARRIER 

/so: 1 TAPER 

+- -------------- -- --~ ,--------~-

MEDIAN Ci_ 

EDGE OF PAVEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

NOTES 

l. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF GUIDE RAIL AND MEDIAN BARRIER. IT JS IMPRACTICAL TO 
PROVIDE A STANDARD FOR All POSSIBLE CONDITIONS. MDD!FJCATIONS 
OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS; HOWEVER, 
FOLLOW RECOMMENDED GUIDELINES IN DESIGN MANUAL, PART L. 

2, PROVIDE SINGLE FACE CONCRETE BARRIER THROUGH THE AREA OF THE 
OBSTRUCTION. NO MINIMUM BARRIER-TO-OBSTRUCTION DISTANCE IS 
REQUIRED, FOR DETAILS, SEE RC-58M. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15, 2004 SHT .l.. OF .l_ 

.;:7....4.~ r ,p.e/.,;(u, '--------" 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-54M 



TRAFFIC DIRECTION 

FOR APPROPRIATE TYPE 
END TREATMENT SEE 
DESIGN MANUAL PART 2, -­
PUB. 13M. 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2, SHT. 2 

FOR FLARE RATE, 
SEE TABLE 2, SHT. 2 

SINGLE FACE CONCRETE 
BARRIER INSTALLED ALONG 
THE LENGTH OF THE BRIDGE P!ERS 

EDGE OF PAVEMENT 

EDGE OF SHOULDER 

________._ FOR APPROPRIATE TYPE 
END TREATMENT SEE 
DESIGN MANUAL PART 2, 
PUB. I 3M. 

EDGE OF SHOULDER 
EDGE OF PAVEMENT 

0.6m 
( 2' -0 ") 

O.Bm (2'-9") TYP. 

t 
]: 10 ( 10: 1) 
SLOPE MAX. 

"--EDGE OF SHOULDER ! NO CURBl 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

j 

0.6m 
l 2' -0 ") 

t 
I: 1 0 ( 1 Q: 1J 
SLOPE MAX, 

1.0m(3'-0") MIN, 
TO HINGE POINT 

I Ts_. I 
o.-, 

l.f1N. 

t 1: 10 ( 10: 11 
OR FLATTER 

"' 20 : 1 SLOPE ( MAX. 

RELATIVE TO GRAOEl 

~--- USE 0.3m ( 1'-0") TO 0.6rn (2'-0"l 
STRAIGHT TAPER OFFSET OVER THE 
ENTIRE LENGTH OF THE TERMINAL. GRADING DETAIL FOR PARALLEL TERMINALS 

TREATMENT AT OBSTRUCTIONS FOR 
MEDIAN WIDTHS GREATER THAN 6.0 m I 20' -0") 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

j 

0. 6m 

20 : 1 APPROACH SLOPE 

RELATIVE TO GRADE 

** 

- SEE GRAD I NG 
DETAILS 

APPROPRIATE 
TYPE END 
TREATMENT 

EDGE OF PAVEMENT~ 
TRAFFIC DIRECTION 

EDGE OF SHOULDER~ 

--------FLOW LINE~ -- ___ :L~ ~ 

l
w 

-0 ~ 
•• - 0 
0 .. ...J - - ~ 

FOR FLARE RATE, SEE TABUC 2, 
SHEET 2 

"EDGE OF SHOULDER 

EDGE OF PAVEMENT 

TYPICAL TYPE 2-S GUlDE RAIL 

SEE OM-2, CHAPTER 12 FOR GUIDELINES 

TRAFFIC DIRECTION 

( \:. k: ~; /·­
/ 

/ ,, 1.5 

( I, 5: 1 l 

~I 
0 

MIN. 

r.2 m 
( 24' -0 ") 

1: 2 

( 2: l l I 

2.4m(8'-0"l 

WITH ROUNDING 

PARAPET CONNECTION, 
SEE DETAILS, RC-SQM J 

MEDIAN TREATMENT AT DUAL STRUCTURES 

\

TYPE 2-S ENO TREATMENT 
! SEE RC-52Ml OR 
ENO ANCHORAGE 
( SEE SHEET 11 

1: 10 ( 10: 1) 
SLOPE MAX. ( 2' -0 ") 0 

E 
N 

GRADING DETAIL FOR FLARED TERMINALS 

E~r---- r-FLARED INSTALLATION 
~ 0 LI" 7620 ---...._---...._ LA+ b/a ( Ll l -L2 
en r<1 ( 25' -O"J ---...._-----. LON:c -~---~-
u _--; ft-_ b/a + LA/LR 

' I 1: IO ( 1 Q: 1) 
OR FLATTER 

PARALLEL INSTALLAT!ON 
LA -L 2 

LON= 
...J Lz ~b t~~FlATTER---...._ 
...J4 a ( 10: 1) /LON 

---
I 1:lOORFLATTER 
l(I0:1J --------------

MEDIAN 

LON 

LENGTH OF BARRIER NEED ILON) 
TRAFFIC DIRECTION I TYPE 2-S GUIDE RAIL 

EDGE OF PAVBIENT ---....._ 

~ 5~E GRAD I NG 
\ET AILS 

00 NOT INSTALL ENO TREATMENT 
W[TH!N 1 m FROM ct. 

APPROPR ! A TE 
TYPE ENO TRAFFIC DIRECTION 
TREATMENT 

MEDIAN 
WHERE 

S:: EDGE OF PAVEMENT 

7620 MIN. 
( 25' -0 "') 

TYPE 2-S GUIDE RAIL 

SEE PUBL !CAT I ON 13M, DM-2, CHAPTER t 2 FOR GU I DEL INES 

TREATMENT AT OBSTRUCTION FOR 
WIDTHS GREATER THAN 10. 0 m I 30' -O"l 
CONTINUOUS BARRIER IS NOT REQUIRED 

* -01::' •• - 0 o .. ...J -- ~ 

SOLID OBSTRUCTION 

NOTE: 

FOR F0RTHER ENO TREATMENT DETAILS 
SEE DM-2, CHAPTER 12 FOR 
GUIDELINES. 

* A 1: 10 ( 10: 1) SLOPE MINIMUM IS REQUIRED IN FRONT 
OF THE BARRIER, !F ANY PORTION OF THE BARRIER IS 
LOCATED WITHIN 3. 6 m ( 12' -0") FROM THE EDGE OF 
SHOULDER ( HINGE PO[NTJ. BARRIER MUST NOT BE 
PLACED ON SLOPES STEEPER THAN 1: 6 ( 6: 1 l. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT J_ OF _L 

.tJ....,,,f?. ~ % 
DJ RECTOR, BUREAU OF DES! GN 

'7?.ef.,dd, 
CHIEF ENGINEER RC-54M 



' 

EARTH 
l. 8 m 
PAV' T ~ MOUND TO BE 19. 2 m 

• ' m r ,.> ( 6' - 0 ") ABOVE 1=2 $ ~..., ( 64' -0' J 2' -0 ") 48.0 m ( 160'-0") 

!;i GRADE LINE~ ( 2: 1) 

~ TYP-"' 1v·,' ~ 

~ 
,~ .. .-- SEE NOTE 2. 

\\ TRAFF IC DIRECTION "" ", I a:,-. A-----, 

TOP OF SLOPE LINE OR ABUTMENT WALL FOR STRUCTURE 

' EARTH MOUND TO BE 
' * ' - -I.~ ~h -;\ ~- t ·-·· I. 8 m ( 6' -0 "l ABOVE ..• , PAV' T GRADE LINE e· 

' I 

TRAFFIC DIRECTION \,/,1/ '--A \ LstNGLE FACE\ La: I ~/ "-]:2 ( 2: 1 l TYP, 

CONC BARRIER 

m~ 
SEE NOTE 2 _, :l C 

2. 4 '\, ~ * PROVIDE A 1: 20 ( 20: 1) TAPER 
( 8' -0 "l 48. 0 m ( 160' -0") 3. 6 m ~~ ' .. THE EARTHMOUND SIMILAR TO TH 

-MIN. { 12 - 0 ") I 64' -0 "l SEE RC 52M, SHEET 4. 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-GRADE DUAL BRIDGES 
SEE NOTE 4 

m m m m m m 22 5 i:;;i 15 0 i:;;i 30 0 c.l VARIES 30 0 ~ a 
15 0 22 5 

( 75' -0 ") < 50' 0") 11100- -0·1, n( 100· -D"l ( 50' ·0") < 75' -0 ") 

~ 

,----. C rs s7 c7 
0 0 0 

TRAFF re DlRECT!ON 
I : : : 

TRAFFIC 

\_--:-,,_ - *k f ' ~* I 

' 
DIRECTION -PIERS !TYPl : 

0 /o 
,--- C '-- B s~ C _j 

22. 5 m I.ii 
a 30. 0 me.I I • 15, O m 30.0 m 

a 
15. 0 m 22.5 m" ~ TRANSITION 

( 75' -0 ") 150 0 ) { 100' -0"} ' VARIES_! 
! l 00' -0 ") ( 50' -0") C 75' -0 ") Ci FULL SECTION 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR OVERHEAD STRUCTURES 
FOR MEDIAN WIDTHS OF 18. 0 M ( 60' -0") OR GREATER 

SEE NOTE 4 

AT THE APPROACH ENO OF 
E GUIDE RAIL. 

[ 
SHOULDER 

I VARIES 3. 6 m 3, 6 m 

SHOULDER 

VARIES 

SHOULDER 7 
I VARIES 

VARIES 
0 - 4. 8 m 

I VARIES 
I o - 4. a m 

(12'-0") (12'-0") 

1. 2 m 
( 4' -0 ") 
RNDG 

/~~-
\\ 1. \ 

1:6 MAX \?}' ' 

==GI ';''c-l~M~AJ<_XJJ _ _)\"-' ';--A ~ - - - - I. 

I:< 
( <: !) 

l:J2M/N \A:\ 
I 12: ! MJN J 

SECTION B-B 

1: 6 MAK 
I: '1 ( 6: 1 MAK l 

( 4: I ) 1: 12 MlN 
t \2: \ MIN l 

1: 6 MAX 
( 6: 1 MAX J 

1: 12 MIN 
I 12: ! MJN J 

( 0 - 16' -0") (0 - 16'-0") 

l:4 
r 4: I ! 

VARIES 
0 - 1. 2 m 

( 0 - 4' - 0 ") 

SECTION C-C 

SHOULDER 

VARIES 

1: O MAK 
( fi: 1 MAX ) 

p 12 MIN 
( 12: I MIN l 

TOP OF MOUNO IS 1,8 m !6'-0') ASOVI: PAV'T EDGE 

PROVIDE DRAINAGE IN 
ACCORDANCE WITH RC-58~. 

SINGLE FACE CONC BARRIER 

~ I I PAV' T EDGE 

SUBBASE 
13 ( ½ "J PREIIOLOED EXP JT IIAT' L 

SECTION A-A 

NOTES 

1. TH IS ST AND ARD HAS BEEN PREPARED AS A GU I DE FOR THE PLACEMENT 
OF EARTH MOUNDS IN THE MEDIAN. IT IS IMPRACTICAL TO PROVIDE 
A STANDARD FOR ALL POSSIBLE CONDITIONS. MODIFICATIONS OF 
TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS. 

2. FOR FLARE RATES, SEE TABLE 2, SHEET 2. 

3. CONSIDER EXPANSION JOINT MATERIAL, COARSE AGGREGATE, FILTER 
DRAIN AND WEEP HOLES INCIDENTAL TO SINGLE FACE CONC. BARRIER, 

4. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPL! CABLE SECTIONS OF PUBLICATION 408. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TIH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

EARTH MOUNDS 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. l 5, 2004 SHT 4 OF 7 

£k..d~ 9.e,f..:tu, f-------l 

DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER R c- 5 4 M 



1905 

M 
a 

600 
\ 2' - 0 ") 

*a=b"12.5:\ 
9 : l LOWSPEED 
( LESS THAN 45 rrph ) 

600 

1 · SHOULDER I II:;;:_ II 

-
----~~--,--'.:._'..<I' I~ I { !Oi I J ---............ 

II ----.___ 
II 

u 

SECTION A-A 

TOE OF FILL 

7620 ( 25' -0 ") 

SEE NOTE 3 

b * 
EOGE OF SHOULDER 

TOP OF CUT 

CONCRETE~ 
ANCHORAGE 
BACK SLOPE _..-, 

< ) 
\_,, -

-:::--:::- 1/ 

SEE NOTE 4 

0 
0 

N BOTTOM OF 
DITCH 

3810 3810 MEASURED ALONG 

( 12' -6 ") ( 12' -6") RAIL FACE 

GENERAL NOTES: 

1. HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN 
AFTER CROSSING DITCH BOTTOM TO ACHIEVE 
ONE FOOT OF COVER, 

2. WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A 
CUT TO FILL SLOPE, THE PREFERRED TREATMENT !S TO 
ANCHOR THE GUIDE RAIL TO THE CUT SLOPE, 

3. PROVIDE 23. 0 m ( 75' -0") MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINING OF THE HAZARD. 

4. BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 3810 ( 12' -6") 
OF RAIL ELEMENT AND HARDWARE. 

PLAN VIEW 

u u 

SHOULDER 

HEIGHT OF GUIDE RAIL !S MEASURED 
FROM GROUND DIRECTLY BENEATH THE RAIL 

II II II 

u u u 
II 

u 

SEE NOTE 1 

:: = = ~ = = ~ J i_r~ II II 
II II 

II II II 

~ ~ ~ l u u u 

CONCRETE 

SEE SHEET 7 FOR 
POST ANCHOR DETAIL 

II II II 
II II II 

II II II 
u u u 

BACK SLOPE 

II II II 

II II II 
II II II 

u ~ ~ 

I ,,a, I 

300 ( 1' -0") 
COVER 

ANCHORAGE, SEE (s'-3'~) 

SHEET 
ELEVATION VIEW ( PROFILE ALONG RAIL) 

VARIABLE 

SECTION B-B 

II 
II 

u 

300 
( 1' - 0 ") 

SHOULDER 

1 · 

VARIABLE COVER 

I 

========---_-_-_,-r--_11• IQ { I 0: -;-1-,-- _,..--- 0 
SECTION C-C 

CONCRETE} 
ANCHORAGE 
BACK SLOPE 

* * ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 l 1' -O"l BURIAL. 

7. 
POST BACKSLOPE ANCHORAGE 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
SINGLE RAIL 

1 O: 1 FRONT SLOPE 
RECOMMENDED APR. 15, 200~ RECOMMENDED APR. 15, 200~ SHT j_ OF ..1-

,a,,.,;?. • .£4 z -??4#(., 1-----1 
DIRECTOR, BUREAU OF DES [GN CH !EF ENGINEER RC - 5 4 M 



FfELD BEND 

1905 
( 6' -3 ") 

t1M 
600 
( 2' - 0 ") 
TYP. 

II II 
!I " II !I 

LJ LJ 

TOE OF FILL 

7620 < 25' -0 ") 

SEE NOTE 5 

b * 
I_ EDGE OF SHOULDER 

* o:b~12,5 :1 
9: 1 LOW SPEED 

PLAN VIEW 
( LESS THAN 45 rrph l 

HEIGHT IS PARALLEL TO GRADE SEE NOTE 2 
SEE NOTE 1 

I 

II II II II g 
" " II " !I " " I !I II II !I !I II II II I! !I !I 

II !I !I 
II !I !I 

LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ 

2ND W-BEAM RA!L 

DITCH 

3810 
! 12' -G "l 

\J,._fl,\,._e,LE-
::,1..0Pt'. 

SEE NOTE 6 
3810 

{ 12' - 6 ") 

------ --: - - - - -
II - L 

!I II II II 

!I II II LJ 

LJ LJ LJ 

CONCRETE 

GENERAL NOTES: 
1. THE TOP OF THEW-BEAM RAIL IS HELD CONSTANT RELATIVE TO 

ROADWAY PROFILE GRADE. A SECOND W-BEAM RAIL IS REQUIRED WHERE 
THE DISTANCE BETWEEN THE GROUND ANO BOTTOM OF THE TOP RAIL 
EXCEEDS 450 ( 18") AND JS INCREASING. MAX!MUM HEIGHT OF DOUBLE 
RAIL SYSTEM IS 1140 (45''1, TAPER BOTH RAILS TO MAINTAIN 
MAXIMUM HEIGHT. FLARE RATE FOR THE RAIL JS 12 1/z: I. 

2, HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN AFTER CROSSING 
DITCH BOTTOM TO ACHJEVE ONE FOOT OF COVER. 

3. USE 2449 ( 8' -0 ") LONG POSTS FOR ALL POST LOCATIONS WI TH A 
DOUBLE RAIL. POSTS FOR THE POST ANCHOR ARE 1830 ! 6' -O"l LONG. 
WHEN A DOUBLE RAIL INSTALLATION 15 REQUIRED, EACH RAIL WILL 
BE MEASURED AND PAID FOR AT THE CONTRACT UNIT PRICE PER 
LINEAR FOOT OF GUIDE RAIL. 

4, WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A CUT TO FILL 
SLOPE, THE PREFERRED TREATMENT IS TO ANCHOR THE GU!DE RAIL 
TO THE CUT SLOPE. 

5. PROV JOE 23. 0 m ( 75' -0 ") MIN !MUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE L !NE TO THE 
BEGINING OF THE HAZARD. 

6, BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 381 0 ( 12' - 6 '"l 
OF RAIL ELEMENT POSTS AND HARDWARE. 

BOTTOM OF 
DITCH 

MEASURED ALONG 
RAIL FACE 

7 

_J 

SEE SHEET 7 FOR 
POST ANCHOR DETAIL 

SEE SHEET 7 FOR 
W-BEAM RAIL ANCHOR 
ATTACHMENT DETAIL 

~==~-- ~~~~~~~~ \-------/--_ -_-:_°1 11 11 
!I !I II II II II 

!I !I II II ~ ~ 
LJ LJ LJ LJ 

1905 
! 6' - 3 ") 

300 ( 1' -0") 
COVER 

POST ANCHOR 

( SEE NOTE 3l 

ELEVATION VIEW ( PROFILE ALONG RAIL) ANCHORAGE BACKSLOPE, 
SEE SHEET 7. POST END ANCHORAGE 

600 

1

, SHOULOER I I \·~,~o,;,

1 ======-r-1 __JJ_~-

SECTION A-A 

!I 
II 

u 
~ 

SHOULDER VARIABLE 

NOT STEEPER THAN 

):4(4:1) L 
=====-=-=-~=r-/E~-~ ,.Ri,BLE 1: 6 _ 51..0PE 

I 6: 1 J I I 

SECTION B-B 
WITH W-BEAM RAIL 

II 
u 

SHOULDER VARIABLE 

NOT STEEPER THAN 
t: 4 ( 4: 1) 

1: 6 \/Afl.\ABLE 
( 6: ! J 

DITCH ~300 ( 1'-0"1 

COVER 

SECTION C-C 

** ROCK ANCHORAGE DOES NOT REQU!RE 
THE 300 (1'-0") BURIAL 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt.:'REAU OF DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
6: 1 FRONT SLOPE 

RECOMMENDED APR. 1 5, 2004 RECOMMENDED APR. 15, 2004 SHT _i_ OF _1._ 

,a_/4,£4. z ?'?~ <------< 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC- 5 4 M 



915 ( 3' -0") 
350 ( 14 ") 

63 62 50 50 62 

(2½") (2½") (2") (2") (2 1/2"1 

63 / 25x45 SLOTS ( TYP. l 
14 l ½ "l 0 BARS TO BE WELDED TO 
THREADED INSERTS FOR M25 x 50 

I 

L. 

I I I 

i~ 

r I i i 
I I I 

---1---1---f!} 

200 150 
( 8 ") ( 6 ") 

20 ( 3/~"l 0 HOLE ( TYP.l~ ' POST 
ONLY IF PLATE IS BOLTED 
TO POSTS. 

STEEL PLATE - 13 mm 
GALVANIZED 

WELDED OR BOLTED TO POST 

350 ( 14 ") 

200(8") 150(6") 

I 00 C 4 "l 

r-7 

GUIDE RAIL 
3-25 I 1 "l 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 

PLAN 

( 1/2 "I 

o? 
Os 

TO STEEL PLATE WITH 
22 ( 1/a "l 0 HEX BOLTS 
50 (2"l LONG WITH 
SQUARE WASHER. --,.__, 

BOLT PLATE ~GUIDE 
TO POST WITH RAIL 
4- 16 ( % "l 0 HEX 
BOLTS 50 (2") 
LONG WITH HEX NUTS. 

! 1 "x 2 ") GAL V. HEX HEAD CAP SCREWS. 
CAP SCREWS TO BE THREADED A MIN. OF 
48 { I 1/a ") AND INSERTS THREADED 
A MIN. OF 45 ( 1 13/i6"J. 

= = 
TERMINAL 

100 

( 4 ") 

PLAN 
101 102 

l 4 ") ( 4 ") 

3 - -itJ3 ( =4J HOOPS 
750 (30")x 450 ( 18") 

\ 450 (18"l L 
TYP. , 3 REQ' 

=13 (#4) BAR 
ONG 

D, CONNECTOR\ 

I 

~~-~ -= = ~ - ·~ 

= = __, 0 
~ 
~ 

" 
~ - 1 = -= = :s 1 

- ~ ~ I 1~ ~ 

= = I __,, - I 

' I 
I I 

\!_ - - - - - - - - - - - _!) 
45 (13/4"') 

25 ( I "I 0 HOLE 

ELEVATION 

CONCRETE BLOCK ANCHOR 

350 ( 14 "l 

200 150 
( 8 ") ( 6 ") 

100 

~ 
SQUARE WASHER 

STEEL 13 ( ½") STEEL PLATE 
5 ( 1/4") TH!CK GALVAN!ZED 

3-25 ( l ") 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL ANO ATTACHED 
TO STEEL PLATE WITH 
22 ( 1/s ") 0 HEX BOLTS 
50 ( 2") LONG WITH 

I I 

RUB RAIL 

PARTIAL PLAN 

STEEL POST 
1830(6'-0") 
LONG 

7 
SQUARE WASHER. ----~ 

,, ,1 
1 

-. 
N -
0 

~ 

-

ROUTED OFFSET 

BRACKET rSTEEL POST 
2440 ( 8' -0") 

~----+---+-+-, 9r1J""---J+-~- DR ILL EXTRA OR I LL EXTRA 
20 ( ¼ ") 0 
HOLE !N 
POST FLANGE 
EACH SIDE 

25 l l "I 0 HOLES TO BE 
FJELD DRILLED IN 
RAIL AND THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE W!TH 
22 ( 1/a"l 0 I-IEX BOLTS 
50 (2"1 LONG WITH 
SQUARE WASHER. 

-1~ )tE )-1- -~+--+--0-t 
~ N 

I 

L. ·· · ' POST 

FRONT VIEW 

13 ( 1/2 ") 
STEEL PLATE 

ELEVATION 

POST ANCHOR DETAIL 
DlMENSJONS ARE TYPICAL 

20 ( ¾ ") 0 HOLE 
IN POST FLANGE 
EACH SIDE 

STEEL PLATE 

25 ( 1 "J 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL ANO THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 ( 1/a ") 0 HEX BOLTS 
SO ( 2 ") LONG WI TH 
SQUARE WASHER. 

BOLT PLATE 
TO POST W!TH 
4- 16 ( % "l 0 HEX j 
BOLTS 50 ( 2 ") 
LONG WITH HEX 

NUTS. 13 ( 1f2 ") 
Cf_ POST STEEL PLATE 

*5012"1 

U"J ;­
N ~ 
N 

FRONT VIEW ELEVATION 

W-BEAM RAIL ATTACHMENT 

LONG 

NOTE 

ROUTED OFFSET 
BRACKET 

x 
< , 

~ 

-1 

"' 
~1 . )= . 

~ 

~ 

-'±==-·-

TYPICAL ELEVATION 

STEEL POST 
W150x13.5 ( W6x8.5 

FOR ROUTED OFFSET BRACKET 
DETAIL SEE RC-52M. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL Tli OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACK SLOPE 
ANCHOR TERMINAL 

END ANCHORAGE DETAILS 

RECOMMENDED APR, \ 5 , 2004 RECOMMENDED APR. 15 , 2004 SHT l_ OF _L 

..a..,4~ "( ~.et.di£ 
D 1 RECTOR , BUREAU OF DES I GN CH I EF ENG I NEER RC-54M 



2 SPL ! Ct BOL rs ANO NUTS FLARED TERMINAL 
SECTION CONNECTION, SPLICE BOLTS AND NUTS FLARED TERMINAL 

SECTION CONNECTION, 
SEE DETAIL F, 
RC-53M. ---· 

~~~5~~:c':.cil:..c_F.:_, __ ~~ /1/1'-J:t-'fc 
10-25 ( 1 ") 0 HOLES e rs ( 3 ") 

( \8 ") 
C TO C FOR 8-22 ( 1/s"l 0 x 460 ( 18") 
LONG ANCHOR BOLTS. TWO 
SPARE HOLES ARE FOR 
POSITIONING. SEE DETAIL E. 

( ¾s"J 
RA IL ELEMENT -"10 (-"3l BARS 

RAIL ELEMENT 
t4-22 (1/6 ")0x 200 (8"l LONG 

ANCHOR SOL TS 

[

13 t½lx 190 !7½lx 190 (7½) 
BASE PLATE, SEE DETAIL C. 

PLAN 

STEEL PLATES. It.I 
6x75x685, 
( ¼ X 3 X 27 ) 

1
25 ( 1 "'I 

WITH 8-25 ( 1 "l 0 760 ( 2' -6"l 
HOLESt>75(3"l MJN 

c TO c --r':,,,.T~~~~t==½,.1-=MEDIAN SURFACE 

.,.10 (l<3J BARS, 
3 LOOPS, 
HORIZONTALLY----

STEEL PLATES, 
6x75x685, 
( ¼ X 3 X 27 ) 
WITH 8-25 ( I "l 0 
HOLES e 75 ( 3") 
C TO C 

PLAN 
50 ( 2 ") 

SHOULDER 

100 ( 4") MIN TO 
1020 (3'-4"! MAX 

:t13 ( #4) BARS ~ 
150 C6'l C TO C 

SHOULDER 

DETAIL C 
--.,._:::::::?.i~r="cW7~c-;-:--:--;-c-:--:r~l:2~20 X 1220 X 200 

~~ l<'-O"x4'-O"x8"1 BASE PLATE 
CLASS A CONCRETE 

- 100 ( 4 ") 

I \\ PIPE 

( USE BASE PLATE FOR All TYPE 
2-W AND 2 we GUIDE RAIL 
POSTS. l 

8-22 C 1/s"l 0 x 460 ( 18") LONG 
ANCHOR BOLTS, 00 NOT 920 

8-22 ( 1/s"l 0 x 460 ( 18") LONG 
ANCHOR BOLTS, 00 NOT 

1,{_:,;:::=-~_;.-LONGlTUDINAL J 
\ / rCROSS PIPE \'-. j OR STRUCTURE 

** ONLY WHEN USED 
WITH SHOP 
CURVED RA IL. 

ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT. 

[ 3' - 0 ") 
ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT. 

--" 10-25 ( 1 "l 0 HOLES Ill 

-"10 (l<3) BARS, 
460 4 ~I I-'--"--~-' 

(1'-6"J /al-~=--
TYPICAL INSTALLATION 

_ 7_5 { 3") C TO_C ___ _ 

*'" 230 ( 9 ") CUT 
ANO REMOVED PLACED AT EACH 

CORNER, VERTICALLY 
-"10 ("3) BARS, 
PLACED AT QUARTER 
POINTS, VERTICALLY 

WHEN 

ELEVATION 
DETAIL A 

(3'') M!NCOVER(TYPl 
CLASS A CONCRETE· ! 3 '- 5 "> ---75 !3"l MIN COVER TYP 

CROSSING UNDERGROUND STRUCTURE 
(MAKE NO SEPARATE OR ADD!TJONAL PAYMENTS FOR TH!S ITEM. 
CONCRETE, REINFORCEMENT BARS AND HARDWARE ARE INCIDENTAL TO 
THE GUIDE RAIL PAY ITEM.) 

ELEVATION 

CONCRETE ANCHOR 
DETAIL B I ALTERNATE! FOR ANCHORAGE TO EXISTING BRIDGE DECKS AND DIVISORS, SEE BRIDGE 

CONSTRUCTION STANDARD DRAWING, BC-338M. 

4130 ( 13'-6½'') 

RAIL ELEMENT 
8-25 ( 1 ") 0 HOLES IN VALLEY IO 
75 (3"l C TO C FOR 8-19 ( 3/4")0 HEX 
HEAD BOLTS AND NUTS WITH FLAT 
WASHERS I USE ~ASHERS ON BOTH SIDES)~ 

PLAN 

4130(13'-6½") 

c------RA l L ELEMCN_T-~-----, 

3810(12'-6") 

TYPICAL RA!L ELEMENT WITH 
10-25 ( l "l 0 HOLES 75 ( 3") C TO C 
WITH 230 (9") CUT & REMOVED. SEE 
DETAIL E.~ 

1-_____ P_o_sT SPAC I NG-~---~l:!..---~'-"c'-'-"-=-'1~-----1 
4130(13'-6½") , 4130[13'-6½") 

1----------~----l PLAN 

PAY LIMIT-TYPE 2-WM END TREATMENT P~IMIT-MEDJAN BARRIER PAY LIMIT-TYPE 2-WM END TREATMENT FOR 

MEDIAN 616 (24'")* 

•THE RAIL ELEMENT 
! S MOUNTED AT 

t 

--,.-~ .... -.. ., 110 ( 30"1 - ; 

ENO POST SUPPORT _/ 

' 

I 

I 

PARTIALLY I 
BELOW GROUND_J 

FOR CONCRETE ANCHORS, 
SEE DETAILS A AND B. 

END POST SUPPORT 
ANGLES, SEE DETAIL D. 770 130") HEIGHT ON 

ADJACENT POSTS. 

770-
( 30") ANGLES, SEE OETA IL D. 

I I 

CONCRETE ANCHORS, I 7: - _I 
DETAILS A AND 3.0 -

\ ( 1/a "J ± CLR 

~ OUTER RAIL 
INNER RA~l: 

SPLICE BOLT 
AND NUT 

STEEL PLATE 

ELEVATION 

TYPICAL END TREATMENT 

FLANGE OF 
GUIDE RAIL POST 

--INNER RAIL 

OUTER RA IL 

POST SOLT 
ANO NUT 

STEEL PLATE 

( SEE NOTE 1) 

INNER RAIL ELEMENT 

~E 2-WM I L_A 
PLAN 

PLATE OR TOOTH DAM 
OUTER RAIL ELEMENT 

,-B 

FOR 
ELEVATION SEE 

END TREATMENT-DRIVEWAYS & OPENINGS 

NOTES 

1. USE CRAS!-WORTHY END TREATMENTS FOR HIGH- SPEED, 
HIGH-VOLUME HIGHWAYS, SEE NOTE l, RC-S3M, SHEET 2. 

SECTION A-A SECTION B-B 
1905 (6'-3") POST SPACING 

2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE NOTED. U.S. CUSTOMARY UNITS 
!N ( l PARENTHESIS. 

ENLARGE SLOT IN OUTER RAIL 
ELEMENT TO 23 I 2'½2 "l x 127 ( 5 ") 
ORILL 23 ( 2'½2") 0 HOLES IN JN~ER 
RAIL ELEMENT FOR SPLICE. 

ELEVATiON 

RAIL EXPANSION JOINT DETAIL 
{MAKE NO SEPARATE OR AOO!T!ONAL PAYMENTS FOR 
!NSTALL!NG RAIL EXPANSION JOINTS.) 

ENLARGE SLOT IN OUTER RAIL 
ELEMENT TO 23 ( 2'½2") x 127 ! 5") AND 
DRILL 23 ( 2%2 "J 0 HOLES IN INNER 
RAIL ELEMENT FOR SPLICE. 

I "" " 

\_ PARTIALLY 
BELOW GROUND 

75 

DETAIL E ( 3 ") 

--21 ( 13Ji6 ") 0 HOLES FOR 19 ( 3/4 ") 0 x \ 14 ( 4½ "J 
LONG BOLTS WITH NUTS ANO WASHERS. BOLTS 
TORQUED TO 136±27 N-m ( 100 ±20 FT-LBS) 
AFTER POST JS DRIVEN. 

100 
( 4 ") 

L100x75x6 
( L4 X 3 X 1/4 ) 

DETAIL D 
END POST SUPPORT ANGLES 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
MEDIAN BARRIER 

R=COMMENDEO APR. 15, 2004 RECOMMENDED APR, lS, 2004 SHT __J_ OF _J_ 

O!IIECTOII, BUREAU Of OESICN CHIEF EHClHEEII RC-55M 



60 < 2¾ ") 
* CUT BAR AT F.VERY JO I NT IF MADE 

CONTINUOUS FOR SLIP-FORM 
CONSTRUCTION. 1. PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 623. 125 240 
A. MINIMUM CONCRETE CLASS: AA, EXCEPT 

USE CLASS AAA CONCRETE FOR PRECAST BARRIER. 
( 41/s ") ( 9½ ") 

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5 • 

2, PROVIDE PRECAST CONCRETE BARRIER SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLET!N 15, FOR DEVIATIONS OR MODIFICATIONS OF 
THE STANDARDS, SUBM!T SHOP DRAWINGS FOR REVIEW ANO APPROVAL. 

3. FOR CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION, USE PREMOLOED 
JOINT MATERIAL AT ALL CONSTRUCTION JOINTS. 

4. CONCRETE MEDIAN BARRIER CONSTRUCTION ON EXISTING PAVEMENT 
qEQUIRES SPECIAL DETAILS TO BE SHOWN ON THE CONSTRUCTION 
DRAWINGS. 

5. FOR PERMANENT ANO TEMPORARY BARRIER INSTALLAT!ONS, USE S!DE­
MOUNT (BARRIER-MOUNT OEL!NEATOR) OR TOP-MOUNT DELINEATORS 
(BARRIER-MOUNT DELINEATOR OR REFLECTOR UNIT) AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT OEL!NEATORS 
660 ( 26 ") FROM THE PAVEMENT TO THE CENTER OF THE DEL !NEATOR. 
!NSTALL TOP-MOUNT OELINEATORS AS FOLLOWS: 

( ll CENTER BARRIER-MOUNT DELINEATOR ALONG LONGITUDINAL 
CENTERLINE OF MED I AN BARR I ER. 

(2l LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC-7604. 

FOR PERMANENT I NSTALLA T ! ONS, PLACE DEL! NEATORS AT A MAX I MUM 
LONGITUDINAL SPAC[NG OF 2S m ( 80' -0") FOR TANGENT SECTIONS AND 
12 m ( 40' -O"l FOR CURVE SECTIONS WITH A HORJZONTAL RADIUS LESS THAN 
305 m ( 1 000' l , 

6. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WITH PUBL !CATION 
408, SECTION 350. A LAYER 25 ( 1 "l THICK OF NON-SHRINK MORTAR MAY 
BE USED ON TOP OF THE SUBBASE MATERIAL FOR LEVELING PURPOSES. 
A RIG[D BASE MAY BE USED INSTEAD OF SUBBASE. 

7. PROVIDE PRECAST CONCRETE MEDIAN BARRIER FOR USE AS TEMPORARY { MPTl 
AND IN PERMANENT INSTALLATIONS. FOR TEMPORARY !NSTALLATJONS, 
EMBEOMENT IS NOT REQUIRED. 

8. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 { 1 ") 
EXCEPT AS SHOWN. 

9, ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U, S. CUSTOMARY UNITS IN I l PARENTHESlS. 

I 0. FABR !CATE REINFORCEMENT BARS ACCORD !NG TO PENNOOT BR !OGE CONSTRUCT l ON 
STANDARD, BC·736M. 

11,TO LIMIT LATERAL DISPLACEMEtH OF PORTABLE BARRIER WHEN USED IN WORK ZONES, PROVIDE 

g: I 
N :c ~ I 
~ ~ -
0 

00 

~ 
~ 

A ROUGH F!NJSH AT THE BOTTOM SURFACE. BEFORE THE CONCRETE HAS INITIALLY SET, F!NISH THE 
BOTTOM SURFACE WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A LONGITUDINAL DIRECTION TO 
PRODUCE SCORES APPROXIMATELY 4 ( 1/s"l IN DEPTH. 

60 
(2¾")-

125 
( 4 1/s ") 

#13 ( #4) STIRRUP, 
5 REQ' 0. EACH 

240 
( 9½") 

120 
( 4¾") 

END OF BARR I ER ----f-,-1 

I 
3-ii-13 ( #4) 
FULL LENGTH 
OF BARR!ER 

• 

··· FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

-it 13 ( 1t4J 
STIRRUP 

( 2 REQ' 0. l 

0 

;;; 

BOTTOM SURFACE 
SEE NOTE I I. 

120 
( 4 3/. ") 

•13 ( #4) 'i. 
BARS, FULL LENGTH 
OF BARR !ER, TYP 

• 
~250 R 

{ 10 "Rl 
125 

I I , 5"1 
' •-

' 

-125 ( 5") 

610 ( 24 ") 

TYPICAL CAST-IN-PLACE BARRIER 

TYPICAL REFLECTOR UNIT, 

TYPICAL PRECAST BARRIER 
FOR DIMENSIONS AND DETAILS, SEE 
REMAINING SHEETS OF TH!S STANDARD. 

6. SEAL JOINTS WITH AN APPROVED JO!NT SEALER, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT __2__ OF__!!__ 
BC-736M REINFORCEMENT BAR FABRICATION DETA!LS £1-/4 ... .;;/.. "/ ·~ _ _g.e(l,.:11.6 ,_R_C_5_7_M_, 

REFERENCE DRAWINGS D l RECTOR , BUREAU OF DES I GN CH!EF ENGINEER -



# l 3 ! "4) 

125 
( 41/a"} 

11'\3 ( 11'4J FULL 
LENGTH OF BARRIER 
( 3 REQ' D. l 

N 

n o 
ro 

0 -

60 ( 2¾ "') 

240 
( 9 1/i ") 

120 
( 4¾ ") 

l
:':~~--"l~-0- 180 
;_ •• ·". . . l 7 ") 

·TYP. 
N I 610 ( 24 ") 

0 
~ 

tt13 J,:j4l STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER 

/11'13 {tl4) 

I STIRRUP 
/ ( 2 REQ' D.) 

0 • oN 
n-

o? 
Oro 
N 

40 ( 1 ½"l 

MIN. TYP. 

SECTION A-A 

SEE SECTION A-A 

t -- ~ -1-- 1 -- t- -- -- -- -- -- --

l{'l = 
QN 
n --

~~1:i -- -- -- . - - --- -- -- -,- . - -'- 0 s:r Nm~~~~~====J~~WN 
SEE NOTE 1 

f-----+-300 ( 12") 

"13 ( "4) BAR 

r-PAVEMENT 
SURFACE 

PLAN VIEW 

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

----
I ;r::d 

---- I I :1 I I -------- :u j 
100 ( 4 "] 

11 I :1 I I 
~:i-H 
I ' ' ui=' ---1.._ 

_.....,;;;;,"" ___ _ -------
~cct-,L-'---------~--------4-

{; .. ~· //.' ~4 ".'J 

4 ·<'i . 
,·.·,J, .·.·,J, 

TYPICAL END TRANSITION 

,,----- tt 13 ( "4) 

I 
J_ -- - -- - I- -I- + -- ~ -1-

/ ~tttt 
I BARRIER 

-
N 
n 

0 

ro 

11 ~rru 
1 -- -- - - .. -- -- -- - -- 1- --1 -- t - ~ --1 

SLOT IN END OF 
BARRIER FOR 
½"x 12"x 27" 
STEEL PLATE I 

"13("4) l:l 

50 [ 2 '') SPA. 38 ( I 1/2 "l 

' 

I 

810 

I 

( 32 ")~ 

I I 
I 

-
' 

·__i::L? 
~~<::: 
',•A. 

' -- --

' 
' ' ' 
' ' 
' 
' 

' ', 
' • 

60 ( 2¾ ") 

WWF 152 x 152 
( WWF 6 x 6 l 
MW19 x MWl9 
(MW 2.9 x 2.9 J TYP 

~ EPOXY COATED 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

# 1 3 ( ·11'4) 
STIRRUP 

( 2 REQ' D.) 
H-, 

ol 0 

~1= 

u13 (11'4) STIRRUP, 
5 REQ' O. EACH 
END OF BARRIER 

SECTION 8--B 
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5- n I 3 ( #41 ---------38 I ,, ½"J 
CLR. 

WWF FOR REMAINING 
STIRRUPS.:! 
50 ( 2") SPA. ' LENGTH OF BARRIER I 

5-1113 ( 1141 _J 
STIRRUPS© 
50 ( 2"l SPA. 

oc 
w -oc 
oc 
4 
ro 

~ 
0 

~ 

I 
u -w 
I 

? 

38 I I½ Ls c,R. 

TYPICAL BARRIER ELEVATION END TRANSITION ELEVATION 

") 

3.6m(i2'1 MIN. 
~--, ~TY-P~.-,--t--1---'l--'T~YP.) ALTERNATE WWF REINFORCEMENT DETAILS 

TYPICAL BARRIER PLAN 
BOTH ENDS OF BARRIER ARE TYPICAL. 

NOTES 
I. A TYPICAL ENO TRANSITION MAY BE USED FOR PERMANENT BARRIER !NSTALLATlONS 

ONLY WHEN THE LAST BARR[ER SECTION IS LOCATED OUTSIDE THE RE:.QU!RED CLEAR 
ZONE, AS DETERMINED IN PUBLICATION !3M, OESIGN MANUAL, PART 2, CHAPTER 12. 
A 20: l SLOPED END TRANSITION 1S AC:EPTABLE FOR PERMANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h I 35 rrph ) OR LESS; OTHERWISE, USE AN iMPACT 
ATTENUATING DEVICE. WHEN CONCRETE BARRlER IS TERMINATED AT Tt-,E 
END OF PARALLEL RAMPS ORT !NTERSECT!O~s. A 2.1 m (7'·0"1 END TRANSITION MAY 8E 
USED WHERE \HE LEGAL SPEED IS 60 K'TJ/h ( 35 rll)h ) OR LESS. FOR BARRIER INSTALLAT;QNS, 
AN IMPACT ATTENUATING DEVICE rs NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS 
ARE SAT!SF!E.D: 

l Al THE BARRIER IS EXTENDED AT THE PROPER FLARE RAiE 
UNTIL THE ENO OF THE BAR-'l!ER SYSTEM IS LOC1\TED OUTSIDE 
THE REQUIRED CLEAR ZONE .~S DETERMINED IN PUBLICATION 13M, 
DES I GN MANUAL, PART Z, CHAPTER 12. 

I Bl THE BARRIER JS EXTENDED AT THE PRDPER FLARE RATE UNTIL 
THE END OF THE BARR!ER SYSTEM CAN BE BURIED IN A CUT 
SECTlON. 

I Cl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE END OF THE BARR!ER SYSTEM IS PROPERLY CONNECTED OR 
OVERLAPPED WITH EX!STJNG GUIDE RAIL. 

REFER TO TABLE 1, SHEET 3, FOR FLARE RATE REQUIREMENTS. 

2. PROVIDE SUITABLE L!FTiNG DEVICES FOR HANOL!NG, JNSTALL!NG ANO 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICAT'.ON 40B, SECTION 1105.0Z(s). 

3. PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBL!CAT!ON 40B, SECT!ON 709 WITH A MINIMUM CONCRETE 
COVER OF ,;o ( I 1/2 '') , 

4, EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST CONCRETE 
MED!AN BARRIER IS TO BE USED JN TEMPORARY INSTALLATION ONLY, IN 
ACCORDANCE W 1 TH SECT I ON 627 , ANO I DENT! FI ED AS SUCH , AS SPEC !FI ED 
IN SECTION 714,6(c). 

S. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN. 

WWF REPLACES THE tt13 (#4) FULL LENGTH e(EBARS USED JN THE REBAR 
AL TERNA TE ALL OTHER D !MENS IONS ARE TYP !CAL TO THE REBAR ALTERNATE, 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15 , 2004 SHT L OF .JL 
..a...,4.~"1 

DIRECTOR, BUREAU OF DESIGN 
~./11.dd, 

CHIEF ENGINEER RC-57M 



~ IMPACT 
ATTENUATING 
DEVICE 

W16-2R & 2L 
CLEARANCE 

ft 
MARKER 

~ 
W16-2R 

I 

THROUGH ROADWAY W16-2R 

DETAIL A 

IMPACT 
ATTENUATING 
DEVICE 

CLEARANCE 
MARKER 
W16-2R AND 2L. 
SEE NOTE 2. 

GORE AREA 

STEEL PLATE, 
SEE NOTE 1. 

u 
165 
(6½") 

DELINEATION OF IMPACT ATTENUATING DEVICES 

. ,. 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

CONCRETE TOP UNIT 

INLET BOX 

CAST IRON GRATE 

;i'b - 1~ ·h .J •• ""-. D . '° ... '<l • ~ • <l . 't:; • 4 
~ D ' • ' • • 

. " ______ _., t· 
----.,i.-•..i <l -4.P ",4• 

:. • .,. ;_,. ·p, •• t.:,. • '17 • • I J • "t> 

1· . 165 161/,·J 

SLOT DETAIL 

+O 
19 I 3/,"1~ 

1-';i,"lt ~ •L, • J • • 

·o· . . ~: ~. "', ,-~.; # " 
',i • ·.:i. <l • .,,·,I>. ·,.,. 
'.,,":_.,'P"t,,.,'17,·J~ 

165 (61/2") 

PERMISSIBLE TAPER 

+1.6 
{ 1/2 ") ( +1,,{G "l 

-0 

SLOTTED PLATE CONNECTION 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h "Ph 
CONCRETE GUIDE RAIL BARR I ER 

120 75 20 : 1 15 : 1 

110 70 20 : I 15 ' 1 

105 65 19 : I 15 ' I 

100 60 18 : 1 14 ' 1 

90 55 16 : 1 12 ' 1 

80 50 14 ' 1 II ' 1 

70 45 12 ' I 10 : 1 

65 40 II ' I 9 ' 1 

60 35 10 : 1 8 ' I 

50 30 8 ' 1 7 ' I 

NOTES 

1, PROVIDE PLATES, 13 x 305 x 685 ( 1/z"x 12"x 27" l, MEETING THE 
REQUIREMENTS OF PUBL [CAT I ON 408, SECT JON 11 OS. 02( s>. 
GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 408, 
SECTION 1105. 02( sl. 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R ANO/OR W16-2L, FABR!CATED FROM CLASS II 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATING DEVICES 
AS PRESENTED IN DETA!L A. ATTACH MARKERS DIRECTLY TO THE LEADING 
END OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS (SAND 
BARRELS>, PROVIDE SENSITIVE SHEETING, WITHOUT RIGID BACKING, DIRECTLY 
TO BARRIER FRONT OR NOSE SECTION. DO NOT POST-MOUNT MARKERS !N 
FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE PROVIOED IN 
TWO SIZES: 305 x 914 ( 12" x 36 1

') AND 457 x 914 ( 18" x 36"), WHEN ONE 
MARKER IS REQUIRED, USE 45 7 x 914 ( 18" x 36 ") • WHEN TWO MARKERS 
ARE REQUIRED SIDE BY SIDE, USE 305 x 914 {12" x 36"1. PROVIDE COLOR 
FOR CLEARANCE MARKERS AS FOLLOWS: 

( Al MESSAGE: BLACK STRIPES ( NON-REFLECTOR!ZEDJ 
( Bl FI ELD : YELLOW ( REFLECTOR I ZED) 

ORANGE ( REFLECTOR I ZED) , CONSTRUCTION ZONES 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

RECOMMENDED APR. 15, 2004 

£k...4°£4 ·t 
0 l RECTOR, 8UREAU OF OES I GN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED APR. 15, 2004 SHT l__ OF_!_ 

'?41'.di-l f--------J 
CHIEF ENGINEER RC-5 7M 



N 
n 

0 

0 

~ 

L-----------7,-
0: O 

~~------------------------------------~ 0~ 
~ ~ ~ 

~l ____________ _____j __ 

i ~~, I I '1500 ( \5' -O"l < SEE NOTE 4l 1150 
( 6 ") 

PLAN VIEW 
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60 ( 2¾ ") 

125 
C 4 ½ ") 240 ( 9 ½ ") 

=13 ( i:;4) FULL 
LENGTH OF BARRIER 
! 3 REQ' D. l 

0 
~ 

I 

120 
( 4% ") 

"'13 (=4J STIRRUP, 
5 REQ' D. TH! S 
END OF BARRIER 

- FOR SLOTTED PLATE 
CONNECTION OETAJLS, 
SEE SHEET 3. 

"'I 3 ( =,n 
ST JRRUP 

( 2 REQ' 0. l 

60 ( 23/a ") 

I 400 I 15 3/. "1 I ! 125 
( 4 1/a ") 

OO

;~r--,---------L-. - --gJ-~ 
=13 ( tt4) 
STIRRUP 

250(10"lR 

~I­
f' .. -~ ;- --i- • 

·.·ci':' nl ~f----~--+--
-~-.-. :;:1 50 I 180 I 

.... (2") ~ 
TYP. 

u131u4) FULL 
LENGTH OF BARRIER 
( 3 REQ' 0. ) 

PAVEMENT 
SURFACE 

-?Q,<:-_._·. 
',•,<]. 

w JW_ .(. __t_ I i I 
_\PAVE SENT I I -1<13 (#4 ii -SURFACE SECTION A-A SECTION B-B 

38 ! 1 ½ ") 
CLR. 

\ 

LI J;J. .t. _l 
I 

'" 

• 11 I •. --
{J·~ ....... 

1200 ( 4' l MAX. 

I 
t...... s-= 13 c n4i i;;i L :0 ! 2") SPA. 

I 
I -

~s~ 

' ·.::::";' 
~h'::.· .. _ .... 

• 13 ( '*4) ' 1200 ( 48 ") 

ELEVATION VIEW 

MAX, 

'i. 
I 

I 

•.,;::-? 
~;;,_<::.· . ...... 
SPA. 

0 

;;; 

~ 
75 ( 3 ") 

p A V 

N f 
E M E 

ORTHOGRAPHIC VIEW 

"­
I 

TYPICAL 810 TO 810 ( 32" TO 32") 

BRIDGE TO HIGHWAY TRANSITION 
( THE BRIDGE BARRJER !SA CONCRETE MEDIAN BARRIER) 

( ADJACENT TO BRIDGE WITH CONCRETE MEO!AN BARRIER> 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 709. 

2. ROUND OR CHAMFER ALL EDGES WITH A RADJUS OF 25 ( 1 "l EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

4, BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ! 7' -6") OR TWO 3600 ( \2' -O"l SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT ..i._ OF _Ji_ 

£lo..A0 ..Ji/..:/ ~ '--R __ ___, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER C-5 7M 



~1~ 
~I~ -j·c: -1 ':: . 

~-- i 

4=-- ----+ ~t- ------------------------------------ ~1; 
r-----------------J---1. 

150 j 150 
t 6"l I 4500 115' -O") ( SEE ,'.JOTE '1l ( 6") f--------------------------------->, 

150 
I ,-,cc: :-~I 

Ill I 3 ( 1141 
1 STIRRUPS 

'1 

-i J~ll I 1

1 

~j '"1 Wlt~+ 
'.:'j '.'.:: U 1l;..l l.. 1 

' 
I 

I 
I 

PLAN VIEW 

,.,,,--,100 i / (4 ') 

I 

\

PAVrnENT I 
SURFACE ;----1tJ3 (-114 )I 

I BARS~-

' 

12._Q._--------j 
( 6 ") 

I 

' 
I 

I 
I 
i 

" Lni N 

~I" D-

-1: 
j 

! 
' q ~, -, 

o, _, 
~i 

~j ~1-1-
1

1 f filt i ' -=====-~===-~===ir-1 . ____J_ 

f;J:. 
. ·.·.:,, 

f~:"' 
c:,,·.· 
,·.:, . ~t~} 

. ·,·A, ! i \ 
' ii I 1200l4')MAX. 11 13("4)i::,,J200('18'JMAX.SPA. 

38 ( 1 ½ '") ...... ---;----'--=~~~=-------'-~~-'-~="----'~~=~="---+---+ I I 
75 

CLR. 

L5-lll3 (=4) ~ L:o !Z'J SPA. ELEVATION VIEW 

( 3 ") 

125 
( 41/s") 

~~- '1 .--

a:;­
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I 

~1· .-

60_ (2¾") :-"13 (*"4l STIRRUP, 
' i 5 REQ' D. THIS 
I I :':ND OF BARRIER 

~I •1
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I I; CONNECTION DETAILS, 
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I SEE SHEET 3, 
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( 7 ") I TYP~ .::o ( 1 ½ ") 
610 (24") I MIN. TYP. 

,._ ( 2 '') : ( 7 ") ! 

~~ 
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SECTION A-A 

I. 
I 

1055 (41'/7") 

SECTION B-B 
(AWJACENT TO BRIDGE WITH SPL'.T CONCRETE ME::llAN BARRIC:Rl 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLJCATION 408, 
SECTION 709. 

2. ROUND OR CHAMFER ALL E!JGES W]7H A RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

4. SRJOGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ! 7' -6 "l OR TWO 3600 I 12' -0 "l SECT IONS W [TH SLOTTED ?LATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PL ANS. METR ! C AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BL:REAU OF DESIGN 

CONCRETE BARRIER 
ORTHOGRAPHIC VIEW 

MEDIAN 
F-SHAPE 

TYPICAL 81 0 TO 8 IO ( 32" TO 32 ") 

BRIDGE TO HIGHWAY TRANSITION 
( THE BRIDGE BARRIER JS A SPLIT CONCRETE MEDIAN BARRIER) 

RECOMMENDED AP.~. 15, 2004 RECOMMENDED APR. I 5, 2004 SHT l_ OF __lL 

..a.._4.~ ·t '7?'-e:/.du, f--R-C_5_7_M_, 
DIRECTOR, BUREAU OF DESJCN CHIEF ENGINEER -



• 

- ~ ,-.A -
I ,-.B 

;7 -~ m 
n_ -V 
N ITT 

- -N 
~~ -- - - - -- - - - -- - - - - - - -- - -- - - - - - - - - I 

D 
N ITT ' -;t ~ -
-~ 

' 
' I Li.-s 

~ 
A 

150 
I ( 6 ") 

4500 ( 1 5' - 0 ") ( SEE NOTE 41 

' 

PLAN VIEW 
150, 
( 6 "ll 

'-------·-'~'-'_•,~1---='-----'"~0~0-----'1~,8~·~·1---=5-pA~. ____ --+ I 
-tt-13 (#,1J STIRRUP I 

~---- t:tJ~/~N:~~E~:;~o~B~A:R~~A~1i~~~~==~--=--=--=--=--=~~=~~~===--=:j=~/~/~~l~I ~I~~~[ ---o-

1 ,1- - m N 

~ n ~~~~~~~Tl 1;1~ I •41 •: : j: : : ~ 
-'-----l-----::'t:=b~~~I ~==""~:::""__J__~~~!-:mJ_ _ __1 

ELEVATION VIEW 
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SEE SHEET 3. 
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SPA. !:l 4' -0" ( LENGTH ~RlE5TH~oB.A~R~R~l~E:R ____ ~1 
TRANSITION.) -

140 
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FOR SLOTTED PLATE --­
CONNECTION DETAILS, I 

SEE SHEET 3. I - 50 ( 2 ") 

38(11/2") 

CLR. TYP. ------------­
--,---,;-i_, 

11-13 ("4l STIRRUP, 
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END OF BARRIER~ 
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SECTION B-B 

t113 { "4) 
STIRRUP 

( 2 REQ' D.) 

0? 
D N 
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1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 ( I 1/2 "l. 

2. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") 
EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

4. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY US!NG TWO 
2250 ( 7' -6 "l OR TWO 3600 ( 12' -0 "l SECT IONS WI TH SLOTTED PLATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:'-JWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

TYPICAL 8 0 TO 1270 ( 32" TO 50 ") HIGHWAY TRANSITION 
RECOMMENDED APR. 15, 2004 RECOMMENDED APR, 15' 2004 SHT .§... OF__§__ 

,t2,,..,d, 1,4% ~.e('.dz.l <---~~---< 
CHIEF ENGINEER RC- 5 7 M DIRECTOR, BUREAU OF DESIGN 
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SEE SHEET 3. 
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ELEVATION VIEW 
3-·13 , ." T 
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TYPICAL 1270 TO 1270 (50" TO 50"1 TRANSITION 

BRIDGE TO HIGHWAY TRANSITION 
( THE BRIDGE BARRIER JS A CONCRETE GLARE SCREEN MEDIAN GARRIERJ 

( ADJACENT TO BRIDGE WITH CONCRETE 
GLARE SCREEN MEDIAN BARRIER) 

SECTION B-B 

NOTE 

\. FOR AL TERNA TE WWF RE !NFORCED BARRIERS, SEE SHEET 2. 

2. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ( 7' -6") OR TWO 3600 ( 12' -0") SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:---rWEALTI-II OF !PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESJGN 

CONCRETE 

RECOMMENDED APR. 15, 2004 

£1,,,.,4 • ..£4. % 
DIRECTOR, BUREAU OF OESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED APR. 15' 2004 SHT l_ OF_§_ 

-9.e(l,du, r-----, 
CHIEF ENGINEER R c- 5 7 M 
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PAVEMENT 5URFACE7 

I 

7 
I I 

I ' I ·<1::-:1· 

i ~~~:: ._.,,_ 

I • 13 ( ll4) ' ( 3 ") 

L A 

PLAN VIEW 

=f= I I .I 
I 

I 
# 13 ( 11 4 ) I •H++ BAR 

l I J-14 
I I I: I 

•• 
·<1::-:1· 

i{ ~h~_·: 
.'.·A. 

1200 ( 48") MAX. SPA. 1200 ( 4' l MAX. 

-· • J 
ELEVATION VIEW 

3 13 ( 4) Cl 
50 l 2"l SPA. 

'i. 

-

µ 
w 

I 

• 

- m 

150 
[ 6") 

-
0 
m -
0 
~ 
N -

~-~ 

38 ( 1 ½ ') 

ORTHOGRAPHIC VIEW 

'i. 
I 

0 
m 

0 
~ 

N 

.--­
ol? 
~.~ -t_ 

*' \ 3 ( 11 41 ST !RRUP, 
1 REQ'D. THJS 
END OF BARRIER 

FOR SLOTTED PLATE ----, 
CONNECTION DETA!LS, 
SEE SHEET 3. 50 ( 2 ") 

0 
~ 

N 

11 l 3 ( #4) 
ST l RRUP 

( 2 REQ' D. l 

o? 
ON 
~ -

! 1. ~. ~+-...., I 

: ~ ~ I ~1-5_0_"_:_·, ~-1-, ~-?-, +--r+~ 
ti;·,d:-1 

,- TYP. 
1 055 ( 4 1 I ') 

• • •• C. • • 

38 ( 1 ½ ") 
MIN. TYP. 

LoEPTH AS 
REQUIRED 

SECTION A-A SECTION B-B 
(ADJACENT TO BRIDGE WITH SPLIT CONCRETE 

GLARE SCREEN MEDIAN BARRIER) 

NOTE 

1. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

2. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ( 7' -6'') OR TWO 3600 [ 12' -0'') SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO~WEAL Tlrl OF PENNSYLVANIA 
DEPARTMENT Of TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN' 

MEDIAN 
F-SHAPE 

BARRIER 

TYPICAL 1270 TO 1270 ( 50" TO 50"1 TRANSITION 

BRIDGE TO HIGHWAY TRANSITION RECOMMENDED APR. 15, 2004 RECOMMENDED APR, 15' 2004 SHT _§_OF_§__ 

( THE BRIDGE BARRIER JS A SPLIT CONCRETE GLARE SCREEN MEDIAN BARR!ERJ .a....4°~ ·r 
DIRECTOR, BUREAU OF DESIGN 

,g,4(,,:tu, 1------, 
CHIEF ENGINEER RC-57M 



60 ( 2¾ ") 

125 
( 41/e ") 

250 ( 10"1 R 

255 
110") 

SECTION A-A 

NOTE: 
A: SEE TYPICAL SECTIONS, 

SHEET 2, 

PLAN VIEW 
RIGHT END TRANSITION 

PLAN VIEW 
LEFT END TRANSITION 

255 
( 10") 

60 ( 2¾ ") 

125 
( 4½ ") 

250(10"lR 

SECTION B-8 

B 

B 

ORTHOGRAPHIC VIEW 

TYPICAL BARRIER SECTION 

ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 
SEE NOTE 5. 

1. PROV I DE S 1 NGLE F:\CE CONCRETE BARR I ER MEETING THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 623, 

A, MINIMUM CONCRETE CLASS: AA, EXCEPT USE CLASS AAA 
CONCRETE FOR PRECAST BARRIER. 

2, PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPL !ED BY A 
MANUFACTURER AS LISTED IN BULLETIN 15. MODIFICATIONS OR 
DEVIATIONS FROM THE STANDARD REQUIRE THE SUBMISSION OF 
SHOP DRAWINGS FOR REVIEW, 

3. PROVIDE BARRIER-MOUNT OR REFLECTOR UNIT OELlNEATORS, AS INDICATED 
ON RC-57M. 

4. PROV I DE RE I NFORCEMENT FOR SINGLE FACE CONCRETE BARR I ER AS I NO !CA TED 
ON SHEET 2. 

5, PROVIDE END TRANSITIONS OR IMPACT ATTENUATING DEVICES AS INDICATED 
ON RC-57M. 

6. ROUND OR CHAMFER All EDGES WITH A RADIUS OF 25 ( 1 "I EXCEPT AS SHOWN. 

7. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

8. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE CONSTRUCTION 
STANDARD, 8C-736M. 

9. TO LIMIT LATERAL DISPLACEMENT OF PORTABLE BARRIER WHEN USED 1N WORK ZONES, 
PROVIDE A ROUGH FINISH AT THE BOTTOM SURFACE. BEFORE THE CONCRETE HAS INITIALLY 
SET, FINISH THE BOTTOM SURFACE WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A 
LONGITUDINAL DIRECTION TO PRODUCE SCORES APPROXIMATELY 4 { 1/B"l IN DEPTH. 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

t---+------------------, RECOMMENDED APR.15, 2004 
BC-736M REINFORCEMENT BAR FABRICATJON DETAILS ~/4a~ -( RECOMMENDED APR. 15' 2004 

9-f{#l 
SHT .!._ OF __2._ 

REFERENCE DRAWINGS DI RECTOR, BUREAU OF OES I GN CHIEF ENGINEER RC-58M 



f-----!--f-----J..-j--- *' 13 ! *'4l REBAR 
SEE SECTION B-B 

nltt.r · 4l 
WWF 152 x 152 
( WWF 6 x 6 J 
MW19 x MW19 
(MW 2.9 x 2.9) 
EPOXY COATED 

*'13 ( *'4) REBAR 
ENTIRE LENGTH 
OF BARRIER 

2-*'13 (*'4) STIRRUPS 
EACH ENO OF BARRIER 

5-*'13(*'4) O 

SLOT IN END OF 
BARRIER FOR 
½"x 12"x 27" 
STEEL PLATE 
( TYP. J 

f--5_o_,_,_"I_S_P_A_. -+--+-'-'_( 1 l/2 ") 

*' 13 ( *'4) FULL LENGTH 
OF BARRIER, 4 REQ'O, 

40 ( l ½ ") 
CLR. TYP. 

60 ( 23/4 ") '-----Ci_ SLOTTED 

125 255 
( 4 ½ ") ( 10") 

PLATE 
CONNECT I ON 
SEE DETAILS 
THIS SHEET. 

'----'--140 (5½") 

- -2-u13 ( *'4) ST!RRUPS 
250 R 

;~.1jl 
~~ i.:_L---4""-s~--~-L 

EACH END OF BARRIER 

HEIGHT 
AND SLOPE 
VARIABLE 

5-•13 ( *'4l STIRRUPS 
EACH END OF BARRJER 

WWF 152 x 152 
(WWF6x6l 
MW\9 x MW19 
( MW 2. 9 x 2. 9 
EPOXY COATED---i---T 

SLOTTED 
PLATE 
CONNECTION 
SEE DETAILS 
TH IS SHEET. __ .,__ 

j 
r-2-#13 1'#4) 
I STIRRUPS 

EACH END OF 
BARRIER 

3.6 m ( 12') MJN. ( TYP. l CLR. TYP. 5-*'13 ( *'4) STIRRUPS 
EACH END OF BARRIER NOTE: 

WWF ALTERNATE REINFORCEMENT 
STEEL 

\0 ( ¾") 
TO 

25 ( 1 ") 

STEEL PLATE, 
SEE NOTE 1. 

BARRIER PLAN 
SHOWN WITH WWF ALTERNATE ON LEFT 
END OF BARRIER FOR DETAILING PURPOSES. 
BOTH ENDS OF BARRIER ARE TYPICAL. 

~ 
~ 

' 

'_\: • ..q 
~ ~':_': 
',•A. 

WWF FOR REMAINING 
LENGTH OF BARRIER 

2. 1M < 7' -O"l 

SECTION 5- *' 13 ( •4) 
STIRRUPS • 

' + 
' ' ' 
' 
' ' ' 
' ' 

' •' ' ' 

~ 
38 

-• 

.. 50 ( 2 l SPA . -

~, 

TYPICAL END TRANSITION 

PLAN-SLOT DETAIL PLAN-PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

TYPICAL SINGLE 

+ l. 6 
( ½ ") ( +1/i6") 

-0 

FACE 

oc 
w -oc 
oc 
~ 
ro 

~ 
0 

r 
I 

'-' -w 
I 

( 11h, ., 
CLR. 

SHOULDER OR 
GUTTER LI NE 

N 
N 

0 

60 C 2¾ ") 

125 
<4½") 

ro ~ 

0 
n ~ 
N 

440 ( 17 1/4 ") 

SECTION A-A 

255 
( 10") 

' 

0 % ··­------ - - -

NO. 57 COARSE 
AGGREGATE 

'-_l'L_ 50 < 2 ") 0 WEEP HOLES 
AT 3. 0 m ( 1 O' - 0 ") 
C TO C MAXIMUM 

TYPICAL ROUGH ROCK TREATMENT 

NOTES 
1. PROV!DE PLATES MEETING THE REQUIREMENTS OF PUBLICATION 408, 

SECTION 1105. GALVANIZE PLATES AS SPECIFIED IN PU8L!CAT[ON 
408, SECTION 1105 ALTERNATE CONNECT!ONS MAY BE USEO AS 
APPROVED BY THE BUREAU OF DESIGN. 

2. WHERE SINGLE FACE CONCRETE BARRIER IS SPECIFIED FOR USE AS A RETAINING 
WALL AND DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC FILTER DRAIN AS INDICATED AND IN ACCORDANCE WITH PUBLICATION 
408, SECTION 610. CHECK STAB!L!TY OF BARRIER USED AS A RETAINING WALL 
AND PROVIDE COMPUTATION WITH THE CONSTRUCTION PLANS. 

3. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 "l EXCEPT AS SHOWN. 

BARRIER SECTIONS 

N 
N 

0 
ro 

60 C 2 % ") 

125 
( 41/a ") 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

SECTION B-B 

2S5 
( I O"l 

' 

0 ·;. 
...::---:: ----

WWF AL TERNA TE 

NO. 57 COARSE AGGREGATE 

'-s 
...,{t-.'._,---. 

--1. i• 
•" ' s'-° , .. 'i ~ .... --+-

150 ( 6") TYP 

PREFORMED 
FABRIC F!LTER 

DRAIN 

50 ( 2 "l 0 WEEP HOLES 
AT 3.0 m ( 10'-0"l C TO C 
MAXIMUM 

440 < 17 '/, .,, J 
TYPICAL DRAINAGE TREATMENT 

NOTE: 

SEE NOTE 2. 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BL'REAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 SHT 1.._ OF ..2... 
£k...,~o&Z--

DIRECTOR, BUREAU OF DESIGN 
~-4'1/f.d, 

CH !EF ENG ltlEER RC-58M 



FOR FLARE RA TES 
SEE TABLE I. 

' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATMENT 

\ \ \ \ 
-------._ -------._ 

TYPICAL TREATMENT WHEN CONTINUOUS GUIDE RAIL IS REQUIRED 

GUIDE RAIL 

TRAFFIC DIRECTION f S' -O"l 

NOTES 

1, PROVIDE SINGLE FACE CONCRETE BARRIER ANO GUIDE RAIL MEETING THE 
REQUIREMENTS OF PUBL!CATION 408, SECTIONS 620 AND 623. 

2. THE TREATMENTS SHOWN ARE FOR FOUR-LANE O!V!DEO HIGHWAYS. USE 
THE APPROACH END TREATMENT ON BOTH SIDES OF THE OBSTRUCTION ON 
TWO-LANE FAC!LITIES WITH TWO-WAY TRAFFIC. 

3. !F THE PREFERRED TREATMENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EX I ST !NG SLOPE, PREFERABLY I: 2 ( 2: I l , ONE FOOT DEEP 
OTHERWISE, USE AN l MP ACT ATTENUATING DEV ICE. 

4. THIS TRANSITION !S APPROPRIATE FOR CONNECTION TO A VERTICAL 
CONCRETE SHAPE AND SHOULD NOT BE CONNECTED DIRECTLY TO A 
CONCRETE SAFETY SHAPE. CONCRETE SAFETY SHAPES SHOULD BE 
TRANSITIONED TO A VERTICAL SHAPE AT THE GUJOE RAIL CONNECTION. 

FLARE TREATMENT, 
SEE TABLE 1. 

J; 10 ( 10: 1) SLOPE 
OR FLATTER 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

PLAN VIEW 

SEE TRAILING ENO GUIDE RAIL CONNECTION. 

\. S m TRAFFIC DIRECTION 1. S m 

(5'-0") (5'-0" 
CONCRETE BARRIER* 

SEE RC-SOM FOR 
APPROACH END 
CONNECTION 
DETAILS. 

! 

GUIDE RAIL 

DES!GN 
SPEED 

km/h oph 

120 75 

110 70 

I 05 65 

I 00 60 

90 55 

80 50 

70 45 

MAXIMUM FLARE RATES 

CONCRETE 
GUIDE RAIL BARRIER 

20: 1 \5: 1 

20: 1 15: 1 

t 9: 1 15: l 

ts: 1 14: \ 

I 6: 1 12: \ 
-

\ 4: 1 \1: l 

12: \ \Q: 1 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE OEFLECT!ON DISTANCE IS PROVIOED ! TABLE, RC-54M ) 

BETWEEN THE BACK OF THE GU!OE RAIL POST AND FRONT OF OBSTRUCTION, 
DO NOT USE CONCRETE BARRIER; CONTINUE THE GUIDE RAIL, 

65 

60 

40 11: 1 9: 1 

35 10: 1 s: 1 

PLAN VIEW 

TERMINAL SECTION BRIDGE 
CONNECTION, SEE DETA!LS, 
RC-SOM AND RC-52M. 

TYPE 2-S GUIDE RAIL 

TYPE 2-W 
GUIDE RAIL 

I j 1 

LJ 

TRAILING ENO GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

50 30 s: 1 7: 1 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

PLACEMENT AT SHOULDER PIERS 

RECOMMENDED APR. 15, 2004 
,a,..4.~"( 

DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15, 2004 SHT 2._ OF _2_ 

~ 
CHIEF ENGINEER RC-58M 



~ 250 R 
( 10") R 

. :_: I: .... ~:-------------:I 
610 ( 24 ") . 

SECTION A-A 

D 

IA] 'J PIER 
COLUMNS-

NO. 57 
COARSE- -
AGGREGATE 

"-_20 C 3/4 ") EXPANSIO~ 
JOINT MATERIAL-

PLAN DJ 

- FOR ALTERNATE TAPERED ENO 
TREATMENT, SEE NOTE 3. 

20 l 3/4 ") EXP ANS I ON 
JOINT MATERIAL 

440 ( 171/4 ") 

FILLER MATERIAL, 
SEE NOTE 4. 

SECTION 0-0 

SCREENING MATERIAL, 
SEE NOTE 5. 

250 ( 10"! R 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

0 

co 250 R 
[ 10" R l 

60 ( 2% ") 

~--=·~I '~'~"~----'-,-H+- 1 25 ( 41/s ") 
VARIABLE 

SECTION B-B 

r~IER [Al 

PIER WIDTH 

20 ( 3/4 ") EXP. 
JOINT MT' L. 

SECT! ON C-C 

250(10")R 

r FOR FLARE RATES 

/; 

SHEET 4. 87 c7 B

7 
SEE TABLE 1, 
SHEET 4. 

/ B7MNS\ 
' 

I. REFER TO BRIDGE STANDARD DRAWINGS (8D-601M) FOR DETAILS OF CONCRETE 
MEDIAN BARRIER ACROSS STRUCTURES. 

2, THE CONCRETE TRANSITIONS AND BARRIER TAPERS AT PIERS 
ARE INCJDENTAL TO THE MEDIAN BARRIER. 

3. CAST ADDITIONAL VOIDS IN THE TAPERED END SECTIONS MEETING THE 
REQUIREMENTS PRESENTED IN SECTION 0-0. 

4, PROVIDE NO. 57 COARSE AGGREGATE THAT MEETS THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 703.2. ALTERNATE SUITABLE GRANULAR 
MATERIAL MAY BE USED AS FILLER MATERIAL, 

S. TO PREVENT INTRUSION OF COARSE AGGREGATE INTO WEEP HOLES, USE WIRE 
MESH SCREENING, GEOTEXTILES OR OTHER SUITABLE MATERIAL. 

6. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( \ ") EXCEPT AS SHOWN. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SEE TABLE 1, /\FOR FLARE RATES 

A7 ,I 
~ ________ .,e_l._MEDIAN BARRIER__,__ ' ; . "- t- - i~ 

A_j ~\~=-±:=20==!=3/=,.=.,==EX=P=A=N=S=!O=~=_j~========/==~l'~:!_j=-~/~~=B_j:=~J~,~-~/~1~:~~=2~0~~=~;'~1=E;X;P=AN~S~l=O=Nj,=======;~
7 SINGLE FACE CONCRETE BARRIER 

F-SHAPE 

JOINT MATERIAL ------- JOINT MATERIAL------~ 

TYPICAL BARRIER TREATMENT AT PIERS [A] USE 20 ( ¾">EXPANSION JOINT 
MATERIAL AROUND ALL PIERS. 

PLACEMENT AT MEDIAN PIERS 

RECOMMENDED APR. \ 5, 2004 

.ik..4•$/J.:< 
DIRECTOR, BUREAU OF DESJGN 

RECOMMENDED APR. 15, 2004 
,p-@-n(,, I------, 

CHIEF ENGINEER R c- 5 8 M 

SHT ~ OF ..2_ 



MEDIAN 

SHOULDER 

ROADWAY 

SHOULDER 

14. 4 m 
I 
: . 15 m . I . ( 48' -0 ") [ 50' -0 ") 

A 

A 

15 m 

! 50' -0"l . I 

TRAFFIC DIRECTION 
B 

1: 10 ! 10: l l FLARE RATE 

SEE TABLE 2. 

B 

S!NGLE FACE CONC BARRIER, 
1040 (41") HEIGHT 

C 

C 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIDTH 

SHOULDER 

l.8 m (6'-0"1 AT 
TERM I NA Tl ON 
POINT 

3.6 m ( 12'-0"l 
SHOULDER 

300 
{ 12 ") 7 

1.5 m [5'-0") ROUNDING 

:OVERq 
1.i.··\ r7 

,,, / I 

EMBANKMENT 

SECTION A-A 

VARIES 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXIMUM 
SPEED 

km/h 

120 

110 
I 05 

100 

90 

80 

70 

65 

60 

50 

cph 

75 

70 

65 

60 

55 

so 
45 
40 

35 

30 

------, 
I 

FLARE RATES 
CONCRETE 
BARRIER 

20 : 1 

20 : 1 
19 : 1 

18 : 1 

16 : 1 

14 ' 1 

12 ' 1 

II ' 1 

10 : 1 

8 ' 1 

I• 1.5 m (5'-0"lROUNDING 

/_,.:, 

'2 ··, 
, <c 

•+ 

SECTION B-B 

NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408. 

2. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408. 

3. EARTHMOUNDS MAY BE USED TO BURY CONCRETE BARRIER ON HIGHWAYS 

~~r~Figs~6~u~~EE~~sLi~~NT~~~o
7

3E~i~tE~
4
~E~8~YA~~ :~J~ ~~~~E~~E 

CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMINED IN PUB. 13M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

1.0 m 

SHOULDER 'fl' 
==c==========;~~' 'c'''.'o _ _;,IJ ' 

{ 10: l J 7/il;""~",11;.,::~-

SECTION C-C 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TII OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

F-SHAPE 

END TREATMENT 
BURYING INTO EARTH MOUND 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15, 2004 
.11,,..,,#.0$6,, "I -9.@;ai, I-----, 

RC-58M DIRECTOR, BUREAU OF OESICN CHIEF ENC!flEER 

SHT ~ OF 5 



' 

A l=9.0m(30'-0") MAX.,3.6m(12'-0") MlN. 

125 
( 4¼ ") 

"13 ! "4) FULL 
LENGTH OF BARRIER 

110( 4 3/s ") 
140 

( 5½ ") ,:-­
~I;;.., 75 ( 3 ") 140 

' (5½") =!3 (1*4) SPA, l!:I 1200 {4'-0"l MAX. 38 { 1 ½ ") --q:::::========~if=-~:::.~~~~=-:::.:::.=.~:::.=-=-~~:::.:::.=.=-=-=-=-=-=ih (TYP.l r 

l S REQ' O. l ----L__J_C.:) ---+~-~--, 

i 
t­
r 
i 

' -,,r--

I 
I 

~ 

' 

' 

.-J · .. L! <~~.-.· 
.·A, 

WWF ENTIRE LENGTH 

OF 8ARRJER 

==I=--++++++ 
I .UlUJ 

•131 •41\ T I Iii 11 

-------- ___ l im 
=13 (#4) r 
ST !RRUP ( TYP.) 
( 2 REQ' D. l 

s-=13 ! 11 4) 
STIRRUPS 

ELEVATION SPA.• so 12·'1 
( TYP.) 

"13 ! #4) 1' -10" LG. l L" 
SPA. l!:I 4' -0" ------ -·-

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE RC-57, SHT. 3.-f---,-J 

38 ( I 1/2 ") ----;-_;_U.lil 
CLR, TYP, 

TYPICAL PRECAST 

"'~ 
N~ 
N 

A-A 

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5 , 

i 

' -f-

' 
' ' ' 
' ' 
' 
' 
' 

---
L.. c 

I 
140 

( 5½ ") ---r-,--r--
WWF 152 x 152 
( WWF 6 x 6 ) 

________ 
MW19 x MW\9 
(MW2.9x2.9 l TYP 
EPOXY COATED---+-! 

38 ( 1 ½"l 
CLR. TYP. -~'-LI 

"13 ("41 STIRRUP, 
5 REQ' D. EACH 
ENO OF BARRIER 

38 ( 1 1/2 ") 

r-"13 1114) 
STIRRUP 
< 2 REQ' D. l 

·"'.., .-.,, : 

0 
~ 

0 
~ 

N 

BARRIER ELEVATION SECTION C-C 

WWF ALTERNATE 
THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

~ 
B 

TYPICAL CAST-IN PLACE 
AND PRECAST BARRIER 

~ 

I 
~ 

I 
D 
w 
u 

;; I 
~ 

_l 
~ ,, ,, I 

==rl=c 

:, 4 

• ~ • 13 ( 1t4) ~ ~ 

~ 
TYP. • n J ;.' • J 

4 N 

' ~ • 13 ( 1t4) 
~ c; EVERY w 1200 l 4' -0")·-

I 

1' ,, 
,, 1' 

I I 

L/4 I L/4 L/8 

SECTION B-B 
ELEVATION THIS SECTION TYPICAL TO 

SECTION A-A EXCEPT AS NOTED. 

TYPICAL CAST-IN-PLACE 

1. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 
PUBLICATION 40B , SECT! ONS 622 AND 714. 

A. ~b~t~~¥Ec~~~R~~~c~~*s~~R~tER~XCEPT USE CLASS AAA 

2. FOR INSTALLATION OF GLARE SCREEN ON TOP OF EXISTING CONCRETE 
MEDIAN BARRIER, PROVIDE PLASTIC PADDLES OR MODULAR SYSTEMS 
SUPPLIED SY A MANUFACTURER LISTED IN BULLETIN 15. 

3. FOR PRECAST BARRIERS, PROVIDE SLOTTED PLATE CONNECTIONS AS 
INDICATED ON RC-57M, SHEET 3. 

4. PROVIDE PRECAST CONCRETE GLARE SCREEN SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15. FOR MODIFICATION OR DEVJATION OF THE 
STANDARDS SUBMIT SHOP DRAWINGS FOR APPROVAL. 

5. PROVIDE PRECAST CONCRETE GLARE SCREEN FOR USE AS TEMPORARY 
[MPTJ OR IN PERMANEiH INSTALLATIONS. FOR TEMPORARY 
INSTALLATIONS, EMBEDMENT IS NOT REQUIRED. 

6. EPOXY COATED REINFORCEMENT IS NOT REQUJRED WHEN PRECAST 
CONCRETE GLARE SCREEN JS TO BE USED !N TEMPORARY !NSTALLAT!ONS 
ONLY, IN ACCORDANCE WI TH SECT I ON 627, ANO !DENT IF I ED AS SUCH , 
AS SPECIFIED IN SECTION 714.6(c). 

7. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( \ "l EXCEPT 
AS SHOWN. 

8. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( l PARENTHESIS. 

9. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNOOT BRJOGE 
CONSTRUCTION STANDARD, BC-736M. 

10. TO LIMIT LATERAL DISPLACEMENT OF PORTABLE BARRIER WHEN USED IN 
WORK ZONES, PROVIDE A ROUGH FINISH AT THE BOTTOM SURFACE. BEFORE 
THE CONCRETE HAS INITIALLY SET, FINISH THE BOTTOM SURFACE WJTH 
STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A LONGITUDINAL DIRECTION 
TO PRODUCE SCORES APPROXIMATELY 4 ( 1/s"J IN DEPTH. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:--IWEAL TH OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

RC-57M CONCRETE MEOiAN BARRIER, F-SHAPE 
RECOMMENDED APR. 15 ' 2004 RECOMMENDED APR. 15, 2004 SHT ..l OF ....2_ 

BC-736M REINFORCEMENT BAR FABRICATION DETAILS 

REFERENCE DRAWINGS 
,{),,._,,-1!,£,t{.,_ .,, 

DIRECTOR, BUREAU OF DESIGN 
?'/'.e#', 

CH!EF ENGINEER RC-59M 
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TABLE I. 

NECESSITY FOR GLARE 
~CREEN IS DEPENDENT 

I ON GEO ME TR! cs. 
! ,-PIER 
?i j- COLUMNS 

0 FOR ADDITIONAL DETAILS FOR 
TYPICAL BARRIER TREATMENT AT 
PIERS, SEE RC-58M, SHEET 5. 

~CONCRETE GLARE 
Ei "SCREEN 

\_ ~E 
20 ( 3/~"lEXPANS!0N 
JOINT MATERIAL 

o.l 

~~ 
E_j '\_SEE TABLE 1, 

P!ER 
WIDTH 

SECTiON 0-0 

TYPICAL TREATMENT AT PIERSo 

-SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC-58M, 

VARIABLE 

nW!DTH . -----i CONCRETE 

'-----'··'•\ r GLARE l' ,, ,\ l """" 
I YARJABLE Wl~-~J 

SECTION E-E 

FLARE RATES 
DES!GN 
SPEED 

km/h "\'h 

120 75 

110 70 

105 65 

100 60 

90 55 

80 50 

70 45 

65 40 

60 35 

50 30 

TABLE I 
FOR BARR I ER DESIGN 

MAXIMUM FLARE RATES 

CONCRETE GU!DE RAIL BARR! ER 

20 : 1 15 ' I 

20 : 1 15 ' 1 

19 ' 1 15 ' 1 

18 ' 1 " ' 1 

16 ' 1 12 ' 1 

H ' 1 11 ' 1 

I 12 ' 1 10 ' 1 

'i 11 ' 1 9 ' 1 

10 : 1 8 ' 1 

8 ' 1 7 ' 1 

NOTE 
1. P.',OV I DE BARR I ER- MOLJ.1./T DEL I NEA TORS , WHEN IND I CA TED, AS 

S?ECIF!ED ON RC-57M, SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO)!WEALTH OF PENNSYLVANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

RECOMMENDED APR. \5, 200'1 RECOMMENDED APR.15, 2004 SHT _1_ OF -1._ 

.ik..do~ r '??)~ '----< 
OlRECTOR. BUREAU OF DESIGN CHIEF ENGINEER R c- 5 9 M 
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~I 

., 

-

/END POST /-LINE POST, SEE NOTE 3. 

I I I 

150 
( 6"1 

fl 

CORNER OR PULL POST 
(SAME DETAILS AS SHOWN 
FOR END POST I ~ 

~ H-"--+-+-+---l--+-~'--+-,--4--+-~, 
\ FASTENERS AT 
\ 450 118"1 C TO C i-

@ 

~ 

' 

I 
I 

I I I I I 

-200 18"1 MAX VERTICAL SPACING 

j 

// 

.. 
'· .; ~- ;, 
•' . g::,; 

" 

, 
" -

I -
~ 

I ;c 
I 

' 
: 

-" 
~ /SEE NOTE 2 . 

L7513") MAX 

,_ 

' 

.. 
o, -; 

·-: :1:--- CONCRETE FOOTING FOR 
., '• END POSTS, CORNER POSTS, 

• PULL POSTS ANO BRACES. FOR 

iJ::·'J--

s,vt· 
3000 

( 12") 0 

"" 

-,~-, '=-PLATE 

I Z7" MIN l 

TYPE 5 
I 

RIGHT-OF-WAY FENCE 

~~- ALTERNATE ANCHORING, SEE 
DRIVE ANCHORING DETAILS, RC-60M, 
SHEET 3. 

" ~. 
~ -

--

CORNER OR PULL POST 

VENOP05T 
150 FASTENERS ( SAME DETA!LS AS SHOWN ~ --

/_ -·LINE POST, SEE NOTE 3, ~1

7 
!

1

TY~ FOR END POST)-----,"" ~-- :' ==-
- fi\-,-,-,,-,-,-,-,-,--,-fi==;/f-,-,-,-,.---=fc:-c-.--:-1

-

1

-yp+-,-,---,----fflc';~/c-;, 11/--,--,---,---.-----,--_]'f-----,---1---=: -- :: -:t :::->r 
I 
,I 
l't---l--+-+-t--t-+-+-t----+-++-l--ll---+-+-+-' 200 ( 8 ") I / I //2 L-- L----- l-- I ...- L-- L---~ f-- ...-

'" ,.-BRACE 

-fl..,__J--J.~J----J--J----J--t---J--J----J--i-J--___j)j_j__----l-___J_ "' --:,-;;;,o+,-;11c;,,,+---l-+-l-+-l---lli'-/--Jl¼/#4--1-+-1---l---l---1--__j---1--__j---ll+------rl----:-::::: 1-----i:::::+-:::::::: [::- l::= t::: f:: ~ 
1)0 (6"1 // .-- 1---!---:: 1 

~~;:::::I 

140 1s 112"l I 1 -t:-- ~ z +--lll----l--+---1-
, +--lH---1---4-----l -I 

' +- ~~/' 
i: / 

{ 12"1 0 
MIN. 

" 

125 !5"1 I J---~ ~ 
11514 111 "1 --v[...>~~ , rt'-': :111 // ---·--- oo. 
100 14"1 I :.....--r:::::- .o.'o• 'o 
goli31/2"1 i::::::;;;; •• 0

·,. :.~ 
75..I..! 3") ' 0-~_., . 

-i----Hl----1---+----l ~ 

. 
··- ,_.., _, ~ (io~O:•:o•?:-o·~'-, •'\ ;": •', 

- ~ = ·.--~:·· -::,,.'-} ~...., \...., ;: -~ 
. 

.._, "' ., 
0

' :"~ CONCRETE FOOTING FOR 

~

•o'•,o \.0 .!!-,<;:,,._A "· o I 

I 

'-" ; ENO POSTS, CORNER POSTS, 
112"10 ,;. PULL POSTS AND BRACES. FOR 

DRIVE ANCHORING DETAILS, RC 60M, 
TYPE 2 RIGHT-OF-WAY FENCE 

MIN 1·-,;; ALTERNATEANCHORING,SEE 

c.__ _____ 2<,,_88e:D'-'l--'l-"6_' ::_-0"--'"1___,Me,A"-X_T,_YccP:._ ____ _j SHEET 3, 

@ FABRJC SHALL BE AS FOLLOWS: 

( 1.) TYPE 2 R/W FENCE FABRIC AND A 915 (36") 
WIDE FABRIC CONNECTED AS SHOWN; OR 

(2.J A SINGLE FABR!C HAVING A MINIMUM WIDTH OF 2110 (83"); OR 

(3,) A COMBINATION OF TWO FABRICS TO ACHIEVE A M[N!MUIA WIDTH 
OF 2110 (83"). IF THE FABRICS ARE OVERLAPPED, 
CONNECT BY FASTENERS SPACED AT 450 ( 18") C TO C 
AND STAGGERED ON EACH EDGE OF FABRIC ALONG THE JO]NT. 

GENERAL NOTES 

1. CONSTRUCT IN ACCORDANCE W!TH THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 624. 

2. FILL ALL DEPRESSIONS GREATER THAN 75 (3"1 AND LESS THAN 
300 l 12") WITH 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 
50 m ( 160' l FOR ALL LINE POSTS. 

4, PLACE PULL POSTS AT ANGLE PO I NTS IN VERT I CAL AL! GNMENT AT MAX I MUM 
INTERVALS OF 150 m [ 500' I BETWEEN END AND/OR CORNER POSTS IN LEVEL 
TERRAIN AND/OR WHERE DIRECTED. 

5. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( J PARENT\-!ESlS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:\TWEAL TH Of PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FENCE 

RECOMMENDED APR. 15, 2004 

..aa../40"'"' % 
RECOMMENDED APR. 15, 2004 SHT ....!... OF -1._ 

,q-{f#t, 
DI RECTOR , BUREAU OF DES l GN CHIEF ENGINEER RC- 60M 



CORNER OR PULL POST 

;;

ENO POST 
-STRETCHER BAR -UO (7 GAGE J TlllCK TENSION WIRE LINE POST \ SO 12") WOVEN 

\ MESH FABRIC 

[ SAME DETAILS AS SHOllN 
FOR END POST I ---~ 

I. 

.~. :-· 
•' . 
. ' _,__, __ , . .. 
~--' ·, 

I 3000 J 

( 12") 0 

"" 

•. r, 
,; 

CONCRE1E FOOTING FOR J All POSTS. FOR Al TERNATE 
ANCHOR ING, SEE DR I VE AN CHO 
DETAILS, RC-60!.I, SHEET 3. 

SEE NOTE 2, 
SHEET 1, 

TYPE 

~-. L ~it~ 
~-·= 4.50 17 GAGE l THICK TENSION WIRE 

J;LLl 
1-i!N 3050 ( 10' ·O"l MAX TYP 

RIGHT-OF-WAY FENCE 

150 
LINE POST ( 6 ") -FASTENERS AT 450 ( 18 ") C TO C AND 

TYP. 

I STAGGERED ON EACH EDGE OF n FABRIC ALONG THE JOINT 

! 

l OS ( \' ·O"l MIN --. . 

I• ' 
10 ( 2' -0") MIN 

150 ( 6"J MIN L 

FENCE 
CUT AS 

A:Y 
FABRIC, 
REQUIRED-

J~z 
=N"" Ir)(~'"""''"" AS NECESSAR 

ED 
y -r EXTRA POSTS 

1220 ('1'-0") 
AS DIRECTED 

1220 ( 4' -0"1 
MAX MAX 

TREATMENT AT GROUND DEPRESSIONS 
GREATER THAN 300 I 1' -0 "I 
FOR TYPES 2 AND 5 RIGHT-OF-WAY FENCE 

SEE SHEET 1 

.•· .. 

.:.:~ 

NOTE 
1. FOR GENERAL NOTES SEE SHEET 1. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FENCE 

RECOMMENDED APR. 15 , 2004 

.tl....4•.£Z "( . 
0 [RECTOR , BUREAU OF OES l GN 

RECOMMENDED APR. 15 • 2004 

??-fl#.? e-------, 
CHIEF ENGINEER RC-60M 

SHT 2 OF-~ 



I 

ALTERNATE 
TREATt.!ENT 

4. 5 rn 
<15'·0"l~s--+~-= 

HIGHWAY OVER CROSSROAD 

IF THE ROADWAY HAS DUAL STRUCTURES, EREO !HE 
R!GHT-OF-W-AY FENCE TO CLOSE m THE l,(EOJA~ ARCA. 

i Of 
CROSSROAD 

' 
'.' "' ~ f-----~'I. f-------,' 

j
e-' ------'l ] 7f------~ 

i i I ! 

f------->'IJ~C-------" 
,L-\ ------iL" '_ .+------ - - Zllt-

HJG~WAY LNDER CROSSROAD 

R/W FENCE TREATMENT AT 
HIGH WALLED ABUTMENT 

R/W FENCE TREATMENT 
AT STUB ABUTMENTS 

(D IF RlGHT-OF-m FtNCt 1S WITHIN 4.5 m 115'-0"l 
OR LESS OF TH~ PROJECTED FACE OF THE BACKWALL, 
ANGLE l'HE HNCE [~TO lHE A8U1MENT AS SliOWN. 

0 IF RIGHf-OF-UY FENC[ !5 GREATER THAN 4,5 :n { 15' ·O"I 
mot.! THE PROJECTED FACE o~ THE; BACKJIALL' 
PLACE FENCE PARALLEL TO CROSSROAD AND ANGLE 

r DRIVE ANOIOR BLADE 

/ 12 REQ DI 

F[N[f ,~T-:,~-
LINE POST 

300 112"1 ~IN --. I 

--r------- --
L.._ 0. 6 en ( 2' -O"I 

PULL POST ENO POST 

DRIVE ANCHOR ORIENTATION 

r DRIVE A~CHOR BLADE 
l 4 REQ' DI 

~ FENCE FABR!C 

X=-'PO~ST 

L38x38x3 
! L 11/,·· x i 1/2" x 1/a"l 

ENO, PULL OR 
CO~NER POST--,, 

=I===;====~~ 
" ~-- BRACE 

'~~DRIVE ANCHOR 8LH1E 12 REQ'DI 

DRIVE ANCHOR DETAILS FOR POST BRACES 
ON TYPE 2 AND TYPE 5 R/W FENCE 

NOT E: EITHER 
MUST BE 
ENGLISH 

INTO AilUft.!ENT AS SHOWN. 

-- ~R!YE A'KHO~ BLAOE 
SEE IABLE A 

-\. ___ _, 

<c_J \ __ 10?0 l~O"'i ~IN 

DRIVE ANCHOR 
( USE AS AUrnNATE TO W~ENi CONCRETE 

FOOT!% FOR All TYPES OF RIGHI-OF· 
WA"i FEN[~. I 

ALL METRIC OR ALL ENGL. I SH VAL.UES 
USED ON PLANS. METRIC ANO 
VALUES SHOWN MAY NOT BE MIXED. 

'· / il!CHT-OHIAY FENC~ 

+ \ ' / 

COMM ON WEAL Tll OF PEN?\'SYLV ANIA \i '+ / \ '( 
\ 

~

"- *ALTERNATE 

+ ------ TREATIAENT \ - +, 
(:_ --,-- ~x-

) 
\ ' 

FENCE Ml N !MUM 
HEIGHT SLADE SIZE 

1520 ( 5' ·O"'I OR L:CSS 
25 X 25 X 3 

I I" X 1" X 1/a '') 

GREATER Tf-AN 1520 (5' -O"l 32 X ]2 X 3 
eu, LESS THAI/ 2130 11' ·0'') 11 1/~• X ! 1/i" X 1/a") 

DEPART,Vii,N T OF TRA:'\Sl'ORTAT!ON 
l\lJREAU OF DE',IG:-.' 

RIGHT-OF-WAY FENCE 
--~-----------~--0--------------

\__0.6ml2'-0") \ \ \ 

2130 ( I' -0") OR GREATER 38x38x3 
l l ½" X l ½" X 1/a "] 

R/W FENCE TREATMENT AT CULVERTS 
I EXERCISE CAUTION WHEN LOCATING POSTS NEAR THE CULVERT. 
ANY DA~AGE lS AT CONBACTOi1'S EXPENSE.I 

I I ~- RlG~T-OHIAY LINE 

* PLACE THE LAST POST WITHIN 150 (6'") OF rn: IIH A~O AT A 
POINT IIHER!: TBE WALL HEIGHT IS NOT LESS THAN 3.0 m ! 10' -0"1. 

TABLE A 

RES::OMMENOED APR. 15, 2004 

.a.._40~ -,, -
DIRECTOR, BUREAU OF OES)CN 

--·--

RECOMM.;;~~2_!_-~0~ 
SHT 3 OF 3 

CHIEF ENGi~EER RC-6OM 



PAY LIMITS FOR TYPE 11 

RIGHT-OF-WAY FENCE I 

• 0 

~-
fl, 1//!!!ff/!!I 

' . . ' 
'"-
. ~ ... ~ 
' . 
0 ' 

!/!!§fl!/ 

PAY L IM!TS FOR TYPE 11 
RIGHT-OF·WAY FENCE 

END POST FOR TYPE I 
RIGHT-OF-WAY FENCE, 
SEE RC-60M, SHEET 2. -~ · 

FRAME MEMBERS 
48 00 t:! 4. 1 kg/rn OR 
50 SQ t:! 3. g kg/rn ---­
( I. g" t:! 2. 7 I bs/ ft ) 
(2"SQ.ll 2.6 lbs/ft) 

' -

OPENING AS SPECIFIED 

1220 ( 4' -O"l MIN TO 
1B30 (6'·0"l MAX 

CONCRETE 
FOOTING--

'. 0 

/1/&flll 

OPENING AS SPECIFIED - 457D ( 15') MAXIMUM I PAY LIMITS FOR TYPE 1 

RIGHT-OF-WAY FENCE 

CATCH 
BLOCK 

. ' 
.(l .... .:. 

3000 
I 12 "l 0 

MIN. ,TYP 

N 
N 

FASTENERS AT 
355 ( 14"J C TO 

- ., END POST FOR TYPE I 
RIGHT-OF-WAY FENCE, 
SEE RC-60M, SHEET z.---+---,·. 

Q • 

GATE FOR TYPE RIGHT-OF-WAY FENCE 
( GATE TO SWING 1 so~1 

I PAY LIMITS FOR TYPE 1 

RIGHT-OF·WAY FENCE 

BRACE 
RAIL 

\\\~\\~ '@,,,\\\\~ ~ 

* INCLUDES STRETCHER BAR, BRACE AND REMOVABLE CLAMPS OR 
FASTENERS. SEE RC-60M, SHEET 2, FOR ENO 
POST DETAILS. 

** FOR TYPE 2 R/W FENCE USE 3 CLAMPS AS SHOWN. FOR TYPE 
I R/W FENCE USE 4 CLAMPS EQUALLY SPACED. FOR TYPE 5 R/W 
FENCE USE S CLAMPS EQUALLY SPACED. 

*** CONSIDER THE PAYMENT FOR REMOVABLE FENCE SECTIONS 
INCIDENTAL TO HIE R/W FENCE. 

L JNE POST 
REMOV 
(TYP> 

ABLE CLAMPS 

STRETCHER BAR / 

( r REMOVABLE CLAMPS 7 

TRUSS 
SAR 

41 I 1 ¾ ") OD TUBULAR 
FRAME, 3. 3B kg/m 
(2.27 lbs./ft l 

( TYPl •• 

i~ w 

" IA 
a -~ u a 

17' ~r ~ 
a a 

~ ' 
l . . • tt • . 

1/L.,. -rr ·- .,._,., 111, 

I 

. ~~ 
1220 ( 4' -0") ~ 150 (6")MAX 

NOTE: 

TWO ENO POSTS ARE REQUIRED !F REMOVABLE FENCE 
SECTIONS AT STRUCTUR~S ARE PLACED ANYWHERE 
IN THE RUN OF FENCE OTHER THAN THE ENO. 

TRUSS ROD 

PEDESTRIAN GATE FOR TYPE RIGHT-OF-WAY FENCE 
***REMOVABLE FENCE SECTIONS 

AT STRUCTURES ( GATE TO SWING 90") 

NOTE 

,,, 

"/ 

.. 

• END POST 

, 

/ 

-~ 

TYPE 

CLAMPS** 

FABR re PERMANENTL y 
FIXED TO STRETCHER 
BARS. BARS CONNECTED 
TO END POSTS BY CLAMPS 
WHICH ARE REMOVABLE I WITH HAND TDDLS. 

RIGHT-OF-WAY FENCE 

/REI.IOVABL 
( TYP) 

CLAMPS.,,. 

' ' ' ' 

I 
I 

I 

~ ·-· 
0 

F 
T 
F 
F 
E 
F 

' 

3660 (12'-0") 
THIS SECT!ON ONLY 

ABR IC CUT AND ATTACH 
0 STRETCI-JER BAR TO 
AC!LlTATE OPENING OF 
ENCE. BAR CONNECTED 
ND POST BY CLAMPS OR 
ASTENERS RE~OVABLE 
1TH HANO TOOLS. 

EDe 

TO 

m 
:1 

,, 
' ., 

' ' - .. . . ~ . -_r J£! .. : . 

m . 
. 

TYPE 2 RIGHT-OF-WAY FENCE ro . . . 

• ENO POST 

'------. 

~ 

1/ 

~ 
1/ 

.. 
t= . 

/ I.I VAL 
( TYPl 
RE O B E CLAMPS u 

-' I I I 

3660 (12'-O"l 
THIS SECTION ONLY 

F 
T 
F 
F 
E 
F 
w 

ABRIC CUT AND ATTACH 
0 STRETCHER BAR TO 
AC!LITATE OPENING OF 
ENCE. BAR CONNECTED 
ND POST BY CLAMPS OR 
ASTENERS REMOVABLE 
I TH HANO TOOLS. 

ED 

" 

I I I I 
I I I I 

I I 
I I I a 

~ 
I ' 

' I 

~ ~ ~~ 

•. 
2- -- -:i;: ·I';,! ·-, . 

TYPE 5 RIGHT-OF-WAY FENCE 

REMOVABLE FENCE SECTIONS 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED . 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

RIGHT-OF-WAY GATES 
AND 

REMOVABLE FENCE SECTIONS 

1. ALL DIMENSIONS ARE !N MILLIMETERS UNLESS OTHERWISE NOTED. RECOMMENDED APR, 15, 2C0'1 

£.,#.o.£l, % 
RECOMMENDED APR. 15' 2004 

,g,-f{t:t.il '--------< 
SHT .L OF__.!_ 

U.S. CUSTOMARY UNITS IN !l PARENTHESIS. 
DIRECTOR, BUREAU OF DESIGN CKJEF ENGINEER R c- 6 1 M 



0 

' 00 

0 
~ 
q 

N 

0 

0 
N 
~ 

~t~rn ~1; ~ 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARR!CAOE 

ALTERNATE RED AND WHITE STRIPES, TRAFFIC 
SIDE ONLY, SEE NOTE 1. 
EXTRUDED ALUMINUM CHANNEL, 
SEE DETAIL. 

W15Q X 13.5 kg/m 
( W6 x 9 I bs/ ft l 
STEEL POST 

I 3050 ( 10' -0'') MAXIMUM 

ALUMINUM PANEL STEEL POSTS 

0 

' 
00 

0 

0 
N 
~ 

00 
N : 
~ .~ 

Lao 
( 3 ") 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARRICADE 

ALTERNATE RED AND WHITE STRIPES, 
TRAFFIC SIDE ONLY, SEE NOTE 1. 
EXTRUDED ALUMINUM CHANNEL, 
SEE DETAIL. 

3050 ( 10' -0") MAXIMUM POST SPA. 

POST CLIP ANO 
POST CLIP BOLT, 
SEE DETAILS.\ 

150 X 200 
( 6" X 8 ") 
WOOD POST 

WITH CLASS I, CLASS I-A OR CLASS I I 
REFLECTIVE MATERIAL APPLIED, 

\

EXTRUDED ALUMINUM CHANNEL 

SEE NOTE 1, 

8 

150 X 200 
( 6" X 8 ") 
WOOD POST 

-160 x19O ( ¾"0 x7 1/ 2 ") 
LONG BOLT, LOCK WASHER 
AND NUT 

DETAIL B 
PANEL TO POST CONNECTION 

50 ( 2 ")7 

L100 X 75 X 6 x 1320 
(L4"x 3"x 1/ 4 "x 4'-4") 

CLASS I, CLASS J-A OR CLASS I I REFLECTIVE MATERIAL 
APPLIED TO PANEL, SEE NOTE l. 

ALUMINUM PANEL WOOD POSTS POSTCL!P,- .
1 SEE DETAIL. 

r2.4 (0.094') 

.-------.-~aja -11 3.2 (0.125") 

r,-6.4 (0.25") 
3.2 (0.125") 2.4 (0.094 l-7 5 5 (0 21r") 

3. 2 ( o. 125 ") 

305 

)50 X 200 
( 6" X 8 ") 
WOOD POST~ 

ANGLES, 2 REQUIRED, 
FRONT ANO BACK, 
SEE DETAIL E. -----

75 

---- 2 - 22 X 250 
(2 - 1/a" X 10") 

LONG BOLTS W ! TH 
NUTS ANO WASHERS 

4 22 X 200 l 1/a "X 8 ") 
LONG ANCHOR BOLTS. 
SEE BRIDGE CONSTRUCTION 
STANDARD DRAWING, BC-338M. ( 12 ") 

RADIUS 2.4 (0.094 E[_I' . 
~ t 7. s ! o.,681 l 7 1 o. <1 l o. 4 1 a l 

I . ~ 
L 2. 4 [ 0. 094 l i ~½"9'l"°"..LC..,..,'-,--4"±fi'>"-~~ 

6. 4 ( O. 25 "l RADIUS 

SEE DETAIL C. 

( 2 ") 

EXTRUDED ALUMINUM 
CHANNEL 

(DIMENSIONS FOR PANELS MAY VARY 
DEPENDING UPON MANUFACTURING 

COMPANY'S DESIGN.) 

35 { 1 3/2 ") 

~-""_'_ 
I 

55 

~ 27 

( 2%2 ") 

I '.,fo "l ( 1 %4 ") 

25 
{ 1 ") 10 I'½,> .J 16 

DETAIL C 

4.8 ~

4

~/:)'. 'I FLAT WASHER -
( 3;(6 )- ~ 200 X 2, 3 ( 3/'4 X 0. 091 ') 

: I WITH 1 H 1/ii;'l 0 HOLE 
16.3 j I 

( 13/i& lL 
LOCK NUT 10 ( ¾") 0 -16 UNC 

THRO 2A 

POST CLIP BOLT 

SERRATED SURFACE 

38 
( 1!h"l 

-9 ( %2 ") 
( ¾") 

:> ·' ·_4 : • :> I I .~: . :> :, / · :• _-' ·.4: · ;• '., I I · :• '., ·_4: · 

<4· ."7 • ·<41 {· ·<4· :7 . ·<4· 7 • ·<4 _: 11 ·<4·.: -<-4--CONCRETE PAVEMENT 

300 { 12 ") 

DETAIL D 

150 (6") ::h200 (8") J 150 I 6") 

20 [3/4) 0 1 
HOLES, TYP 

50 
( 2 ") 

2440 
\ 8' -0 ") 

WOOD POST FOR 
ALUMINUM PANEL 

POST CLIP 
EXTRUDED ALUMINUM CHANNEL----~ 
WiTH CLASS l, CLASS I-A OR CLASS I I 
REFLECTJVE MATERIAL APPLIED, 
SEE NOTE 1, 

W15Dx 13.5 
{ W6 X 9 ) 
STEEL POST * ----\t-'---::11 

A 

I 
POST CLIP BOLT, I 
SEE DETAIL.~ 

\__ 160 X 190 ( o/a "0 x7 ½ '') 
LONG BOLT, LOCK WASHER 
AND NUT 

SECTION B-B 

NOTES 

1. PERMIT ONLY CLASS I, CLASS I-A OR CLASS 11 
REFLECTIVE SHEETING MATERIAL SUPPLIED BY A 
MANUFACTURER, AS LISTED IN BULLETIN 15, 

2. DRIVE POSTS MECHANICALLY OR ERECT IN CONCRETE 
FOOT I NG. 

3. SEE RC-52M, SHEET 1, FOR MOUNTING OF STEEL 
POSTS ON CONCRETE PAVEMENT. SEE DETAIL 0 
FOR MOUNTING Of- WOOD POSTS ON CONCRETE 
PAVEMENT. 

4. USE MATERIALS MEETING THE REQUIR:':.MENTS OF 
PUBLICATION 408, SECTION 678. 

5. ALL WOOD METRIC DIMENSIONS ARE NOMINAL. 

6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( l PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC A~D 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BIJREAU OF DESIGN 

PERMANENT BARRICADES 
ALUMINUM PANEL 

I 
POST CLIP 
BOLT , SEE 

AND POST 
DETAILS. 

CLIP 

POST CLIP , _/ 
SEE DETAIL. LPOST CLIP BOLT, 

SEE DETAIL. 

DETAIL A 
PANEL TO POST CONNECTION 

SECTION A-A RECOMMENDED APR. 15, 2004 
£k..,,,f.a ~ "/ 

DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15, 2004 
,;p-e/,#:a(., 1-----1 

CHIEF ENGINEER RC-63M 

SHT J_ OF _l_ 



REFLECTIVE MATERIAL APPLIED TO 
--~P~A~N~EL~L~E~N~G~T~H_V~A~R~I~E~S~W~I~T~H~RE~Q~U~I~R~E~D__ 1. 6 x 250 ( 0. 063 "x 1 O"l ALUMiNUM 

/ 

CLASS I , CLASS I-A OR CLASS ! ! 

LENGTH OF BARRICADE BLANK ANO FASTENED TO WOOD PLANKS, 
SEE NOTE 1 , SHEET 1. ---, 

·· NO. 5 ROUND HEAD 
WOOD OR LAG SCREWS, 
20 ( 3/~ ") LONG, TOP 
ANO BOTTOM 

'_,""!'"',<'------ 50 X 250 ( 2 "X 10 ") 
NOMINAL PLANKS, 
PRESSURE TREATED 

14 X 75 <½"x 3") 
LONG STANDARD BOLTS, 
NUTS AND WASHERS--~ 

W150x13.S 
~ (W6x9l DETAIL A 

W150 X 13.5 
( W6 x 9 ) 
STEEL POST 

I "'- STEEL POST 
BUTT SPLICE , 

ONLY, 
PANEL TO POST CONNECTION 

tee ·--;;;p,,-i:f--:.::.-_~~~:_.::..;,~~-----trZ<W- WHEN REQUIRED , 
SEE DETAIL B. 

~~ 27 (1 1/j6") 

0 

0 

' 
"' 
0 
N 
~ 

0 
N 
~ 

13050 ( 10'-0"l MAXIMUM POST SPACING I 

WOOD PANEL STEEL POSTS 

·' 

14 X 280 ( 1/2 "X i I "l 
LONG STANDARD BOLTS, 
NUTS AND WASHERS 

x ZOO WOOD POST 
x 8'' WOOD POST) 

' , I 
~450 ( 18") 0 

3050 ( 10' -0"l MAXIMUM POST SPACJNG i 

WOOD PANEL WOOD POSTS 

DETAIL B 
BUTT SPLICE 

DETAIL C 
PANEL TO POST CONNECTION 

DETAIL D 

TYP 

TYP 

( 11/s ") TYP 38 ( I 1/z ") TYP 

50 

150 ( 6 ") 150 ( 6 ") 

360 17 C 11/ii; "l 0 HOLE, TYP 360 I 7 ( 11/16 "J 0 HOLE, TYP 
( 1 4 "l 

150 ( 6 ") 
2440 0110 

( 8' - 0 ") ,, 
360 ,, 

( 14 ") ,, 
i 0110 

150 ( 6") ,, 
0110 

,, 

~-::CT 
I I 50 

( 6") 

STEEL POST FOR 
WOOD PANEL 

NOTE: 

! I~ "l 

150 ( 6 ") 

2'140 
( 8' -0") 

,-
360 

( 1 ~ ") 

150 f 6 ") 

~-TI 
I I I 50 

( 6") 

WOOD POST FOR 
WOOD PANEL 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 
WOOD PANEL 

RECOMMENDED APR. 15, 200<1 RECOMMENDED APR. 15, 2004 

,a,,.,,?,a..,fiO-- ,;p4{,du, f--------J 
RC-53M DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 

SHT 1._ OF _1___ 



200 C 6 ") 

, 175 l 7 ") 25 ( I ") 

RADIUS~! 20 (3/~") RADIUS 

_J 
I 
I 

50 l 2"1 DEEP 
5!3/i6"lWIOE 

CLASS A 

•• Q • '" • 

• "- • 'b 

~-- ~-Q··. 

.. 
'". b • 

0 
0 ~ . 

~ 
.. 

CONCRETE .. 
~ 

DETAIL A 
CONTRACTION JOINT 

. . .. . . 
Q • • b •• 

. . N . • b·'" •• Q 

TYPICAL 
CROSS SECT ION 

CONTRACTION JOINT, 
SEE DETAIL A. 

PLAIN CEMENT CONCRETE CURB 

. ~ :.:b .. 

so ( 2 ") DEEP 
s ( ¾G") WIDE 

DETAIL B 
CONTRACTION JOINT 

·"-:'.".: :·. :_:_;::~ ... b: 

PLAIN CEMENT CONCRETE GUTTER 

200 ( 8 '') r-------~ 

900 (3'-0") 

TYPICAL 
CROSS SECTION 

CONTRACTION JOINT, 
SEE DETAIL 8. 

CLASS AA 
CONCRETE 

I 50 ( 2") DEEP 
5 [ 3/i6") WIDE 

' I I 

6 ( 1/4") RADIUS 

\ 13 ( ½"l MINIMUM 

;--;:_ __ 
CLASS AA 

200 (8") 0.3 m (1'-0"lMIN TO 

h 
3.0m!I0'-0") MAX 

GUTTER WIDTH 
) 

25 ( 1 ") 

~20 I 3/4 "! RADIUS 
Y.-• .. --c: ", I 

. .. ·. \ t 
200 \I I 6 ( 

1
/4 '") 

( 8 ") \ RADIUS 

L~~~E--
' b •• b • "- 7 

CONCRETE ---+---i 
.. '·,.· . 

."-.' " .· .. ,, . '" .. .. 
. . ~ .. <: /: ·:-> -_: .· 

200 ( 8 ") 
UNIFORM 

DETAIL C 
CONTRACTION JOINT 

t 

CONTRACTION JOINT, 
SEE DETAIL C. 
( CONTINUOUS THRU 
CURB AND CUTTER l 

PLAIN CEMENT CONCRETE CURB GUTTER 

TYPICAL 
CROSS SECTION 

__j 

UNDER 1.5 m {5'-0") GUTTER WIDTH 
8. 01/. ( 1 "/FT l MIN. 

1.5 m (5'-0") ANO GREATER GUTTER WIDTH 
4.01/. (½"/FT) MIN. 

--- REPRESENTS WIDTH OF CUTTER FOR 
COMPUTING PAY AREA. 

~l")_i. 11s I 

I~ 6 ( 1/4") RAD!US 
20 t 3/4") RADIUS---.., __ -/'--~~ 

). 

NOTES 
PROVIDE MATERIALS ANO CONSTRUCTION MEET!NG THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 630 

C. 
0.6 m 

( 2' - 0 ") 
VARIABLE WIDTH 

A 

r O. 6 m 1 

1 · "' -o ., I 

'° I ~~~~:AY ( 11/2 "l 

J. § 

.- -- --

A - 2-"16 ( "5 ) BARS "16 ( "5 l L. 40 ( I½ ") TYP 

PLAN VIEW SECTION A,-A 

DEPRESSED CURB FOR DRIVES 

,. 
3, 

4. 

FOR PLAIN CEMENT CONCRETE CURB AND DEPRESSED CURB, 
SECTION 640 FOR PLAIN CEMENT CONCRETE GUTTER AND 
SECT JON 64\ FOR PLAIN CEMENT CONCRETE CURB GUTTER, 

SPACE CONTRACT JON JO!NTS JN UNIFORM LENGTHS OR 
SECTIONS. 

PLACE 20 ( ¾"I THICK PREMOLDEO EXPANSION JOINT 
FILLER MATERIAL AT STRUCTURES AND 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. 

SEE RC-SOM FOR PLAIN CEMENT CONCRETE CURB SLOPED 
TOP TREATMENT AT ENO OF STRUCTURES. 

5. ALL DIMENSlONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS Ii':() PARENTHESIS, 

6. WHERE CURBS ARE INSTALLED ADJACENT TO PARKING LANES A 6" 
HIGH CURB CAN BE UTILIZED WITH APPROVAL FROM THE LOCAL 
MUNICIPALITY. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN 

CURBS AND GUTTERS 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15 • 2004 SHT _l_OF_l_ 

£l....A• ~-
0 I RECTOR , BUREAU OF DES I GN 

9-@:ht, >--------j 
CHIEF ENGINEER RC-64M 



CLASS A 
CONCRETE 

6 ( 1/4 "l R 
CLASS A 
CONCRETE 

25 < 1 "l R 25 < 1 "l R 
50 ( 2 ") MAX7 ----r 50 ( 2 ") MAX7 1 

L 200 (8") L 

6 ( 1/4 ") R 

200~(8") 
UNIFORM 

---f 
'---'-__,~o,~;~, i«c==----+-'-+25 ( 5 ") 

ROADWAY 
PAVEMENT 

I 300 [ 
,

12
.,l ROADWAY 

' PAVEMENT 

375 < 15 ") 

TYPE A TYPE B 

CONCRETE MOUNTABLE CURBS 

CONCRETE MOUNT ABLE CURB 
TYPE A OR B 

6 ( 1/4 ") R TYP 

TYPE A OR B 
PLAIN CONCRETE 
PAVEMENT 

t50 (2"l MAXL ,,... 

-~-.-L-1L---~------~ 
II 

Ju 

GRADE 
POINT 

EXISTING PAVEMENT 
OR BR I OGE DECK 

L;;13 (#£1) x 300 ( 12") LONG DOWELS AT I.Sm 
( 5' -O"l C TO C DRILLED AND GROUTED OR 
8 ( 3/i6 ") 0 SHOT THREADED STUD, M !NI MUM 
25 C 1 ") DEPTH, WITH SIMILAR BAR CONFIGURATION 
EXTENDING INTO THE CURB. 

CONCRETE MOUNTABLE CURB ON EXISTING 
CONCRETE PAVEMENT AND BRIDGE DECKS 

f PLANS MAY PROVIDE FOR A DEEPER FACE AT 
CURB WHEN AN OVERLAY !S PLACED ON THE 

EXISTING PAVEMENT, HOWEVER, BUILD 
EXPOSED FINAL FACE OF CURB AT 50 (2") MAXIMUM. 

50 ( 2 "l DEEP, 
5 ( 3,fo"J WIDE 

NOTES 
1. PROVJDE MATERIALS AND CONSTRUCTION MEETING THE REQU!REMENTS 

OF PUBLICAT!ON 408, 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 INDICATED. 

3. SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECTIONS 
AND SEAL AS SPECIFIED IN PUBLICATION 408, SECTION 50\.3( ). n 

4. PLACE PREMOLDED EXPANSION JOINT FILLER MATERIAL 20 ( 3/4"! THICK 
ADJACENT TO CURBS AND OTHER STRUCTURES AND 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. PROV IDE ELONGATED ISLANDS NOT LESS THAN 1, 2 m ( 4' -0 "l 
WIDE AND 6.0 m (20' -0") LONG, EXCEPT IN SPECIAL CASES 
WHERE SPACE IS SEVERELY LJMlTED. 

6. ALL O ! MENS IONS ARE IN MI LL I METERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN (J PARENTHESIS. 

0.5W CW/2 l / 
OR 150 (6") MIN------......... I', 

PAVED ISLAND AREA 

VAR !ABLE 

• 
SUBBASE 

1.2 m ('1'-0") M!N!MUM 

SEE NOTE 5. 

TYPICAL CONSTRUCTION 

'I I ..._ 
I I 
L' ,._ I I..._____;,} 

"'--' 
' 

PLAIN CONCRETE PAVEMENT 

GRADE 
POINT 

*INCIDENTAL TO CONCRETE 
MOUNTABLE CURB. 

CONSTRUCTION 
JOINTS 

A ORB CURB 

PAYABLE MEASUREMENT 
INDICATED BY· 

END DETAILS 

B 

/ / '----- CONTRACTION JOINT, 
SEE DETAIL A. 

I 50 ( 6 ") 
MIN TO 

600(24") 
MAX 

DETAIL A 

CONTRACTION JOINT 

100 (4"l PLAIN 
CONCRETE PAVEMENT ____ _ / 200 - - - _I 

TYPE A OR B CURB - 50 ( 2") 
MAX 

--'1,,.-- -

SECTION A-A 

) 

900 (3'-0") 900 ( 3' -0") 

A 

LlMIT OF CONSTRUCTION INCIDENTAL TO INLET INSTALLATION 

NOTE: 

SECTION B-B 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

CrOMMrONWEAL TH rOF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

8t;REAU OF DESIGN 

CONCRETE MOUNTABLE CURBS 

TREATMENT FOR CONCRETE MOUNTABLE 

TYPICAL DIVISOR ARE.A 
ROADWAY 
PAVEMENT 

CURBS AT INLETS 
RECOMMENDED APR. 15, 2004 

,a._,~. ~ "( 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. \5' 2004 
~,e'fka(, f---------, 

CHIEF ENGINEER RC- 65M 

SHT _l_OF_l_ 



l 
CONCRETE 

S!DEWAL7 

TAP:CR 12: I MAX. 

BRUSH FINISH 

TAPER CURB TO 

MATCH SIDEWALK 

AREA TO SE 
REGRADED -

CURB 

610 (24"l W!DE AREA 
OF DETECTABLE WARNING 
TRUNCATED DOMES 
( TYP. l, SEE DETAIL 
THIS SHEET. 

DEPRESSED 

TYPE I A 
CURB RAMPS 

X IS EQUAL TO OR GREATER 
THAN 915 ( 3' -O"l. IF X IS LESS THAN 

200 
{ 8 ") 

DETECTABLE WARNING . RAMP LENGTH l.ANOING 
TRUNCATED OOMES\r-----~=~==~-------;------\r==~-----, 

610 r PREMOLOED 
(24"1 ;: 12 ( 12: I l EXP JT _f 100 (4") CONC 

MAX SLOPE F !LLER TYP. SIDEWALK 
ROADWAY S !OE FLARE 

SURFACE J:========1~1=.___---=1 

150 l 6") AGGR 
SUBBASE 

DEPRESSED CURB 

100 (4"l CONC SIDEWALK 

L1SO ( 6") 
AGGR SUf:IBASE 

20 (%"I RADIUS 

LEVEL 
SURFACE-­

ROADWAY 
SURFACE 

11 I ;C"1/,'l RAOIUS 
/_/ FLARED SLOPE SURFACE 

SECTION A-A 
TYPE I 

200 
'8 ") 

DEPRESSED CURB 
SECTION B-B 

450 
( 18 ") 

(

ROUNDED 
(TYP.l 

EDGE 

915 ( 3' - 0 ") 

I ~ I 

CURB RAMP 
SI DE FLARE 

I: 10 ( 10: 1) MAX SLOPE 

1220 ( 4' -O"l , THEN MAKE THE SLOPE OF THE 
FLARED SIDES 1: 12 < 12: 1l MAXIMUM. r:~ ,".· l 

I 

l~ OF CURB 

~ADWAY SURFACE 

DETECTABLE WARNING 
TRUNCA TEO DOMES 

TYPE I 
CURB RAMP 

1c 
60 t 2 3/a ") 

I ,o 
: { %") 

++------ _,_ \I ~- , -
'"i~ 

I 
/ r--·, I~ .,_f_-

l I ) ( , " : -
1> 

;-(@-~-@-) ' ~- / 
( L I ~___, " -~--/ 

L;. 
PLAN .-,F.:CT I(~'-· 

CURB RAMP 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTIONS 350, 420, 630 AND 676. 

2. PROVIDE EXPANSION JOINT MATE.RIAL 13 l ½") THICK WHERE CURB RAMP 
ADJOINS ANY R!G!D PAVEMENT, SIDEWALK OR STRUCTURE WITH THE TOP OF 
JOINT FJLLER FLUSH WITH ADJACENT CONCRETE SURFACE. 

3, IF PEDESTRIAN CROSSWALKS ARE NOT WIDE ENOUGH TO PROVIDE 
MINIMUM 1220 ( 4' -O"l WIDE WHEELCHAIR OVERRUN ZONE AT THE BOTTOM 
OF THE RAMP, POSITION CROSSWALKS AS JNDJCATED IN DETAIL A, ON SHEET 2. 

4. SEAL JOINTS WITH AN APPROVED SEALING MATERIAL. 

5. PROVIDE SLIP RESiSTANT TEXTURE ON CURB RAMP BY COARSE BROOMING 
TRANSVERSE TO TH~ SLOPE OF THE RAMP. EXTEND TEXTURE THE FULL 
WIDTH ANO LENGTH OF THE CURB RAMP INCLUDING FLARED SIDE RAMPS. 

6. MODIFY CONSTRUCTION DETAlLS TO ADAPT DIMENSIONS TO EXIST!NG 
CURB ALTERATIONS WHERE THE CURB IS LESS THAN THE STANDARD 
200 ( 8 ") HEIGHT. 

7. CURB RAMP ANO S!OE FLARE LENGTHS ARE VARIABLE AND BASED ON 
CURB HE!GHT AND THE SIDEWALK PITCH. 

B. MEASURE AND PAY FOR DEPRESSED CURB IN ACCORDANCE WITH PUBLICATION 
408, SECT ION 630. '1. 

9, WHENEVER POSSIBLE, CONSTRUCT THE TRANSITION SLOPE FROM THE CURB 
RA~P AND FLARE SIDES TO ADJOINING SU~FACES WITH A GRADUAL CURVE 
RATHER THAN AN ABRUPT ANGLE. 

10. CONSTRUCT BU!LT-UP CURB RAMP OF BITUMINOUS MATERIAL AS INDICATED, 
'.N'-LUDING SUR~ACE PREPARATION ANO TACK COAT, AS REQUIRED. 

11. A:_j_ O!MENSlON'.l ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS !N (l PARENTHESIS. 

12. ALIGN DEHCCTABLE WARNlNG DOMES ON A SQUARE GRID IN THE PREDOMINENT 
DIRECTION OF TRAVEL TO PERMIT WHEELS TO ROLL BETWEEN THE DOMES. 

13. PROVIDE DETECTABLE WARNING SURFACES fHAT CONTRAST (70%) [N LIGHT 
RC:;LECTANCE WIT!-! ADJOINING SURFACES, EITHER LIGHT-ON-DARK OR 
GtR~-ON·LIGHT OR SAF~TY YELLOW. 

!l.J - ~-P:C/ - - ---j 

ELEVATION 
TYPE 1 

DEPRESSED CURB 

ROUNDED EDGE 
(TYP,l 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO:\fWEAL TH Of PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CURB RAMPS 
NEW CONSTRUCTION OR 

RECONSTRUCTION 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR, 15, 200'1 SHT _l_ OF_]__ ,a,.,,4 • .JiZ_ "( 
DlRECTOR, BUREAU OF DESIGN 

,;p,4'#fi(, 
CHIEF ENGINEER R c- 6 7 M 



\

OADWAY SURFACE 

\TOP OF CLR8 

\ 

____ L __ _ 

1: 12 ( 12: 1 l 
!JAX SLOPE TYP 

1525 (5'-0") 

IST~EET LEVEL LANO!NGI 

I 

I PLCC CURS 

I 

--------~1 -~ -
--- PLCC 

TYPE 2 CURB RAMP 
ELEVATION 

SURFACE 

', 

DETECTABLE WARN!NG_J 
TRUNCATED D01,iES 

TYPE 2 
CURB RAMP 

PREMOLDC:J EXP. 
JT. F]Lc_ER ITYP)- r 2. 0% 1/4 "/FT. 

MAX SLOPE 

/ rSLOPED RAM" 

ROb.DWAY 
SURFACE 

, I -PLCC ::uRB 

PLCC 
DEPRESSED CURB-' 100 ! 4") CONC SlDEWALK 

\ 50 ( 6 ") AG GREGA TE SUBBASE 

TYPE 2 CURB RAMP AND 
TYPE 5 CURB RAMP 

SECTION 0-D 

/ 
I 
~- 8 l fUM i NGUS 

MA:ERIAL 

Type 3 

BUILT-UC CURB Rf>'' 

DEPRESSED CURB 

/ ROUNDED 
/ ( TYP. I 

EDGE 

I ' I 
i~ 

/ 
/ 

6 I .l ( 24 ·) WIDE AREA 
OF DETEClABLE WARNING 
TRUNCATED DOMES, 
SEE DETAIL ON SHT, I. 

- OUTS lDE PEDESTRIAN 
CROSSWALK LINE 

WHEELCHAIR 
OVERRUN ZONE 

DETAIL A 
PLAN 

OVERRUN ZONE 

PROJECTED CURB L !NE 
INSIDE PEDESTRIAN 
CROSSWALK L !NE 

CROSSWALK MARKINGS 

F!...ARE.D SIDES MAY 
EXTEND OUTSIDE 
OF THE MARKED 
CROSSWALK AREA 
J;= NECESSARY. ---'c---'c--, 

i 
/'I 
~ 

/ 

5 JOE WALK AREA-7 61 0 ( 24 ") W!DE AREA 
OF DETECTABLE WARN!NG 

I TRUNCATED DOMES, 
SEE DETAIL 
ON SHT. l.7 

"12 I 0 O 

' '="1~ i, 

PLAN 
TYPE I SINGLE CURB RAMP 

AT CORNER WI TH 

CROSSWALK MARKINGS 

----- SIDEWALK AREA----

1

1 DETECTABLE WARNING 
TRUNCATED DOMES 

! ( TY:, l ~ 
I I:: \ 
I 'j, ~ 

I g" 

)~~~ I ' I II 

~~ 

CURB 

--, 

OUTSIDE PEDESTRIAN 
CROSSWALK LINE 

PLAN 
TYPE I DOUBLE CURB RAMP 

AT CORNER WITH 
CROSSWALK MARKINGS 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BL"REAU OF DESIGN 

CURB RAMPS 
NEW CONSTRUCTION OR 

RECONSTRUCTION 

SHT 1_ OF ...l_ RECOMMENDED APR. 15 ' 2004 

.a,,.,,#.o.Ji/',,:t 
RECOMMENDED APR. 15' 2004 

~-e'/Ml >--------j 
CKIEF ENGINEER RC-67M DIRECTOR, BUREAU OF DESIGN 



I 

124 "l WIDE AREA 
OF DETECTABLE WARNING 
TRUNCATED DOMES 
( TYP, l , SEE DETAIL 

TYPE A ON SHT, ,. 

TYPICAL MEDIAN OR ISLAND 
ACCESS OPENING 

6\0 C24"l WIDE AREA__/ 
OF DETECTASLE WARNING 
TRUNCATED DOMES WITH CURB SIDES 
( TYP.1 , SEE DETAIL 
ON SHT. 1. 

DETECTABLE WARNING 
TRUNCATED DOMES\ 

6'0 
( 24 "I 

ROADWAY 
SURFACE? 

~. 

.. 

. 
?LCC DEPRESSED CURB _J 

TYPE 4A 
CURB RAMP 

RAMP LENGTH SIDEWALK 

1: 12 ( 12: I ) MAX SLul".~ ~'lE/1 

:--c<,:f.m~oco EXP 
ROL!\JDED ~"!:.LE". i TYP' 

SURcACE E 
"fl =--:~ --:.: / 
~--1~(-)=N(' SIDEWALK j 

Ll50 I G"l AGGR SUBBASE 

TYPE 4 AND 4A 
SECT I ON f°-·E-

PLCC DEPRESSED CURB 

CONC SI DE WALK 

TYPE B 
TYPICAL MEDIAN OR ISLAND 

ACCESS OPENING WITH 
FLARED SIDES 

SIDEWALK ( TYP, l 

l 

""+---~- 610 124") WIDE ARC:A 

QOODOOOOODO 

'o o o o o o o o o o o 

OF DETECTABLE WARNING 
TRUNCATED DOMES 

SEE DETAIL 

RAILROAD CROSSING 
MATERIAL ( TYP. l 

TYPICAL DETECTABLE WARNINGS 
AT RAILROAD CROSSING 

NOTE: 
A PEDESTRIAN BA~RIER SUCH 
AS A RAJL!NG JS REQUIRED 
ALONG THE JNSJDE AND REAR 
PLCC CURB IN THC: 
SIDEWALK AREA. 

915 ( 3' -0") FOR SIDEWALK 
WIDTHS LESS THAN 1525 
( 5' -O"l 1220 ( 4' -O"l FOR 
SlDEWALK WIDTHS 1525 ! 5' -O"l 
OR WIDER 

610 (24'') W!DE AREA 
OF DETECTABLE WARNING 
TRUNCATED DOMES, 
SEE DETAIL ON SHT. 1. 

TYPE 5 
CURB RAMP 

TYPE 4 
CURB RAMP 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BIJREAU OF DESIGN 

CURB RAMPS 
NEW CONSTRUCTION OR 

RECONSTRUCTION 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15, 2004 

£k..d•~- -??.@',:tu, t-R_C ___ 6_7_M--; 
SHT l_ OF _l___ 

DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 



1. PROVIDE GEOTEXTJLE MATERIAL MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 735 
AND FURNISH ANO INSTALL IN ACCORDANCE WITH 
SECTION 212. 

2. PROVIDE GEOTEXTILE MATERIAL ALONG ALL INTERFACI.: 
AREAS WITH GROUND CONTACT. 

3. ROCK SIZE AS PER DESIGN DRAWINGS. NOMINAL PLACEMENT 
THICKNESS AS PER PUBLICATION 408, SECTION 850. 

4. ALL DIMENSIONS ARE IN MlLLIMETERS UNLESS OTHERWJSE NOTED. 

FINISHED SLOPE, 
AS REQUIRED. 

ROCK LINING 
l::LEVATION, 

1 ~XTENO ABOVE 
THE DESIGN 
FLOW ELEVATION. 

U.S. CUSTOMARY UNITS IN II PARENTHESIS. 

' L_A •S, W AND L AS INDICATED 
OR AS O !RECTED. 

IF IN I SHED I DITCH OR 

I 

GROUND L I NE OF 
CHANNEL 

SEE NOTE 3. 

SLOPE 1:2 (2: ll TYP, O.~ AS 
OTHERWISE lNO!CATED 

B 

SECTION A-A 
ROCK LINING 

PIPE END TREATMENT, 
AS REQUIRED. 

m ( 20' -0"1 

CLASS 2 GEOTEXTILE 
MATERIAL, SEE NOTE 2. 

8 

L 3. O m 
( iO' -O''l 

_j 

,-=JN!SHEO SLOPE, 
/ AS "'lEQU I RED. 

--J --j r-300 
,.-,_ -~-.... I I ( 12"1 

GROUT, t-c. f •. '.')_LJ I"":'. .. 

600 ( 2' -0") 

WWt· 
( WWF 

\1 ..... r-~~! 
~\_, -',;-~---~~~-+--~~~~-----y~· ._--f"\1' G'.~l~l. 

_, . ~->;:.k,.~ C'" u,n ,. '" 
-c -i--~,\c~ --------

---~ 
· Lgoo (3'-0: \_ , 

CL,'.SS TYPE A 
GEOTCX I • i": MATERIAL. 
SEf: NO! ---· 

MIN ~·1cK 

.A.A, B, AND LAS INDICATED 
OR AS DIRECTED. 

t WHEN CHANNEL BOTTOM WIDTH IS LESS 
THAN 900 (3'-0"), USE A SINGLE, 
STAGGERED ROW OF STONES OR BLOCKS 
ALONG CHANNEL BOTTOM. L"-

r 
r 
' s•t 
I 

L 

" 
0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

• 0 • " " . 
0 

C • 0 
D • • D 
0 

G 
0 

" 0 . 
o ~ lo 

0 

0 

r' 
0 0 • • " " 0 • ' 0 0 0 0 

0 
C 

D 0 D 
0 0 • C 
G 

0 0 
0 G 

0 . 0 

C 
V 0 0 

0 
V 

0 0 0 

i -~ L 450 

SI.OP": 1,2 !2: ll TYP, 
OR AS S'10WN ON 
THE lJRA,'/ '.NGSl 

r':IJ!SHEO SLO:..,E, 

,, RSQU[RED,,7 \ 

,:.,,; A i~,:' V\'l'J 
.,,,'II_ 4 " 

I C X 200 X 200 
I X 8" X 8 ") 
':, 10 PRECAST 

( 18 ") 
MIN 

NCRETE BLOCKS- ' EMB~D STONi:S ! 

OR 3LOCKS , 
15 ( 3"). ---

" 
' 0 

0 . 
0 

DIRECTION 
OF FL~ 

0 0 . • ' 
0 

0 0 
D 

D 0 
C 

0 G 
0 

; I ~ 
\I_ ' S AGGER STONES 

OR BLOCKS 

'150 , 
( 1 s "l I 
MIN __J 

SECTION B-B SECTION C-C 
BOCK BASIN 

PAVED ENERGY DISSIPATOR 

Q 

PLAN 

GROUT, AS REQUIRED. 

D 

- _j 

0 
r 

TRANS!TION INTO 
EXISTING DRAINAGE\ 
CHANNEL. 

FLOW 

FINISHED SLOPE, 
AS REQUIRED. 

600 (2'-0") 

CLASS 2, TYPE A, 
GEOTEXTILE MATERIAL, 
SEE NOTE 2.----

I. 5 
'7 I 

600 (2'-0")-

I. 5 I,-

f--f-3,-,·ccO~mf-__ j 
( 1 O' -0 ") 

4.5 m 
( 15' - 0 ") 

ROCK r R-5 

L ' 

SECTION D-D 1.
5 

~f-1 -~,"""'i"'oc-0_-";cc.,,--V,~ J?,~ 
~soo 12' -o "I · O ',t: 

4.5 m 
( l 5' - 0 ") 

0900(3'-0"l 

\ 
) 
LcLASS 2, TYPE A, 

GEOTEXTILE MATERIAL, 
SEE NOTE 2. 

MINIMUM SECTION E-E 

ROCK ENERGY DISSIPATOR 

NO ff: 

-~ 
-.~/ ··~150(6··· 

C~ASS A 
CONCRETE 

TO 200 
TO 8 '"l 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
,<UST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bl:REAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

RECOMMENDED APR, \5, 2004 RECOMMENDED APR.15, 200~ SHT J __ OF_§___ 

£k.,,/4o.5i/..:I ,g,..e#u, >--R-C~7-0-M7 

DIRECTOR, BUREAU OF OES!GN CHIEF ENGINEER -



TOE OF SLOPE 

ANGLE AS REQUIRE 

+PROVIDE LENGTH OF TRANSVERSE 
BERM ( Ll REQU[REO TO CONTAIN 
SURFACE DRAINAGE AND TO DIRECT 
!NTO TEMPORARY SLOPE DRAIN. 
THE TRANSVERSE BERM WILL NOT BE 
REQUIRED WHERE THE DRAIN IS 
LOCATED AT A LOW POINT. 

\r; DISCHARGE INTO A STABILIZED 
CHANNEL OR ON A TEMPORARILY 
PROTECTED AREA, SEE DETAIL A, 

I I ! 

j SLOPE TO 
ORA IN TOWARD 
ROADWAY. 

3. 0 ITT ( 1 0' - 0 ") 
BERM AT TOP 
OF EMBANKMENT 

DJ£ .. ~_~__I_.ION OF FLOW 
SECTION, FOR DETAILS, SEE RC-33M. 

TABLE A 
SUGGESTED MINIMUM SIZES 

DRAINAGE 
AREA 

HECTARES 
( ACRES l 

SMOOTH 
PIPE SIZE 
DIAMETER 

cm 
( inches l 

CORRUGATED 
PIPE SIZE 
DIAMETER 

mm 
I inches J 

ANCHORING POST 

I 
450 z 25 

( 18 ") ± ( 1 ") 

1.8 ITT (6'-0")TYPJCAL 

{

CLASS 3 GEOTEXTILE.A. 
MATERIAL 

{

COMPACTED EXCAVATED SOIL 

\ g:RECT I ON --1--: F L OW 

EMBANKMENT SLOPE 

FLOW 
~ 

-l--=Y.il'IJc1- OR EXJSTING GROUND LINE 

EXISTING/~ 
GROUNr::.; 
LINE 460 

( 18 ") 
MIN 

ANCHORING POST 

750 ± 25 
( 30 ") ± ( 1 ") 

SEE DETAIL B FOR 
EMBEOMENT DETAILS. 

450 118"1 HIGH FENCE 

1.8 ITT (6'-0")TYPICAL 

/CLASS 3 GEOTEXT I LE.& 
/ MATERIAL /GUY WIRE 

COMPACTED EXCAVATED SOIL 

INVERT 

AASHTO NO. 67 
COARSE AGGREGATE 

B 

A 

PLAN VIEW 

-0.50(0/2) 

O. 50 ( D;2) 

D~ DEPTH OF WATER AT 
CHANNEL CAPAC I TY. 

TYPICAL SECTION A-A 

0 TO I. 2 200 
( 0 TO 3 l ( 8 "} 

PLAN 
1.2 TO 2. ' 250 
13 TO 6 l ( 10 ") 

2. ' TO 4. 0 300 
16 TO IO I ( 12 ") 

300 
( 12 ") 

375 
( l 5 ") 

450 
( 18 ") 

I 

·~;~;:::7 t; GROUND 
ANCHOR 

SEE DETAJL B FOR 
EMBEDMENT DETAILS. 

EMBANKMENT SLOPE 
( OR EXISTING GROUND l !NE) 

TYPICAL SECTION B-B 

ROCK BARRIER 

TABLE B 
SILT BARRIER FENCE 

GEOTFXTILE SELECTION 

CLASS 2, TYPE B 
GEOTEXTILE .---­
MATERIAL f 

DIA 

4 0 IA 
MIN DETAll A 

4 DIA 
MIN 7 ----. Q O U DIAi MIN 

0 -~,~,~""" 
CLASS 2, TYPE B 0-' ~ f i I ! ! i 
GEOTEXT!LE MATERIAL-., DIA (.) '°'" J. ' I , 

'--1) o L--~")AA,, AIAIAIY 

,",._ u·· ~ MIN OJA MIN i,,y" ~ l.__:::.lc--~----:. __ --"cc::-___ ___., _ __ J 
ROCK, SECURING PINS, AGGREGATE OR 
OTHER ACCEPTABLE ANCHORING METHODS. 

r 3.0 m ( 10'-0") 3ERM AT TOP 
, OF EMBANKMENT. 

SLOPE 
------ ~ /~1 SLOPE 

OR FILL SLOPES PROVIO= METAL-, 
u:xJBLE RUBBER OR PLASTIC PIPE/' 
DEQUATELY ANCHORED TO FILL 

. :· ; I '/\ :---300 ( 12") MINIMUM 
1,1 i., .1, ,n1t,i· h11.rr,11111,r;'!,,r1n1r1, -... 1 

l1J_.1'l~lj)! ·J.11,fl.lJ'(,(IIJ)1lJ.'1.lJl)Jl1!... __ , \ 

l...CPE. I LENGTH IS VARJABLE.) I \. ,,,w-E-LBOW ME;AL P JPE, SEE \ , 1/ \ 

TABLE A. · 
METAL END SECTION,-\ \ 

FILL SLOPE FOR DETAILS, SEE RC-33M. \ 
TOP OF EMBANKMENT _J 
DURING CONSTRUCTION. 

SUITABLE CONNECTJON FOR T~E 
TYPE OF PIPE us=o ON FILL SLOPE. () FOR SLOPE PIPE FITTlNGS AND 

- ELBOW OR 
METAL PIPE 

-~-SEE DETAIL A FOR DISCHARGE 
AREA TREATMENT. 

CONNECTORS, SEE RC-32M. 

SECTION A-A 

TEMPORARY SLOPE PIPE DRAIN~ 

COMPACTED 
EXCAVATED 
SOIL 

( 18 ") 
MIN 750 I 30"1 HIGH FENCE 

STAPLE FASTENER'":,__ 

/ 
DIRECTION 
OF FLOW 

/ 

SEE DETAIL B FOR-· 
EMBEOMENT DETAILS. 

TYPE OF CLASS 3 NOMINAL MAX POST ' MAX POST 
GEOTEXT!LE FABRIC SPACING W!THOUTISPACING WITH 

MATER I Al HE!GHT MESH SUPPORT I ME SH SUPPORT 

3A 4S0 2. 4 m NA ( l 8 ") ( 8' -0 ") 

3A 
750 NA 

2.4 ITT 
! 30 ") ( 8' -0 ") 

_., SEE TABLE=. B. 
3B 450 1. 2 m 

NA ( 18 '') ( 4' - 0 ") 

3B 750 NA 
l. 2 rn 

( 30") ( 4' -0 ") 

NA~ NOT APPLICABLE 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
eosT MUST BE USED ON PLANS. METRIC AND 

ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

... I 
I 
I 

---_..:::::. --
cc -

EXTEND FABRIC . ...J 

' ' \ 
I 

J 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BGREAU OF DESIGN 

EROSION AND SEDIMENT 
ISD 16"[ INTO POLLUTION CONTROL 
EXCAVATED TRENCH. 

DETAIL B 

SILT BARRIER FENCE 
RECOMMENDED APR, 15, 2004 RECOMMENDED APR. 15, 2004 SHT 1..__ OF_§__ 
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DIRECTOR, BUREAU OF DESIGN 
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DRAINAGE 

A 
d/2 

\STEEL PLATE 
\ 5 (3/iG"lTHICK 

• ' I 

c-ll---~~CONTINUOUS WELD, 
BOTH SIDES 

NO. 13 (#4 l BARS fYP WELDED TO 
THE ANGLES AND AT EACH 
INTERSECTION OF THE BARS.---~~· d/2 ~ 13 X 50 

( ½" X 2") 
SLOTTED HOLES 
FOR \0 ( 3/s ") 

TWO PIECE CONNECTING 
BAND, MODIFY TO 
ELIMINATE OVERLAP 
AROUND ?!PE. 

L25 X 25 X 3 ____ _/ 

( L 1 ' X 1 " X 1/a ") 
TYP. 

w 

--" /,-

* PUMP DISCHARGE SHALL NOT CAUSE 
EROSION OR SCOUR AT OUTLET. AN 
ANCHORED VERTICAL DISCHARGE 

?~ * IS RECOMMENDED. 

L 
L_ ___ _ 

PUMP INFLOW 
--! 

L LENGTH 
w AVG WIDTH 
D DEPTH 

WHERE LxWxD C 450 mJ peo I m3 /s 

PLAN VIEW ! 1 OOc f / I OOgprn [NFL OW I 

1. O m 
300 ( 3' -0 ") ( 1 2 ") TH !CK 
AASHTO NO. 07 MIN 

17 COARSE AGGREGATE 

2 2 ,,--:: 
ROCK°\ -~,, I 

R-3 ·.·.~'.. ID 

TYPICAL SECTION A-A 

DEWATERING BASIN 

300 
( i' - 0 ") 

MIN 

1. 5 m 
< 5' - 0 ") 

MIN 
·-! -7 

ELEV = @ 

E ~ ( ELEV = © 

m' x 2 MIN ~.o .. ~ -ELEV-

t t ~ -- I ,- I- - ·7· ~ "'C,-;::-
AASHTO NO. ~_/AASHTO : ~7 - -
COARSE COARSE 
AGGREGATE AGGREGATE 
OR R-3 ROCK 150 I 6 ) MIN 

300 
( 12 ") 

M 
11~':;~--~ .. 

EARTHEN BERM 

l. 5 m/na MIN 
5' -0"/!10 MIN 

150 ( 6 ") 
MIN --, I 300 

( 12 "] 
MIN 

FLOW 
~ 

EXISTING GROUND·7 

140 m3/ha MIN i .....-
2000 CFT/AC MIN ,--

@ CLEAN OUT / -
CLASS 3, rYPE B 
GEOTEXTJLE MATERIAL 

AASHTO 
NO. 57 
COARSE 
AGGREGATE 

L CLASS 3, TYPE 8 
GEOTEXTILE MATERIAL 

SEDIMENT TRAP 

TRASH RACK AND 

T 
D 
d 

d/2 Jl~Jl !d/2 

L=O+d+2T 

ANTI-VORTEX DEVICE 

THICKNESS OF RISER PIPE. 
DIAMETER OF RISER PIPE. 
O!AMETER OF OUTLET PIPE. 

ANTI-VORTEX DEVICE 

D!AMETER BOLTs~--.orrmrTT7cti - 50 L (2") 

t. 6 ( I 6 GAGE ) -
THICK SHEET METAL 
68 X I 3 
( 11/16" X ½ ") 
CORRUGATIONS 

l.5ml.5m 
( 5' -0")( 5' -0") 

25 
( l "I 

L r300 ( 12") MINIMUM 

El EVATION END VIEW 

DETAIL OF ANTI-SEEP COLLAR 
CAULK THE LAP BETWEEN THE TWO HALF-SECTIONS WITH 
BITUMINOUS MASTIC AT THE TIME OF INSTALLATION. 
MARK UNASSEMBLED COLLARS BY PAINTING OR TAGGING 
TO IDENTIFY MATCHING PAIRS. 

TRASH RACK ANO 
ANTl-VORTEX DEVICE--....._____ 

r900 (3'-0) MIN r- I 1------.v4.5 m ( 15 -0") MAX 

+---------~..'----.~ --------.;..._. I I EMBANKMENT ,-OUTLET PIPE 
~ I- I~, 

3 
MATERIAL 

7.5 m ~ ···-· I I I 450 ( 18"1 MIN 
SPILLWAY 

3°<25'-0") I ANTI-SEEP I 
1~ COLLAR 

J 

SECTION A-A 
SEDIMENTATION POND 

PLAN VIEW OF SEDIMENTATION 
POND WITH EMERGENCY SPILLWAY 

CUT INTO EXISTING GROUND 

SLOPE -

( 2' -0"l MIN 

NOTES 
1. PROViOE AN EMERGENCY SPILLWAY WITH A MINIMUM BOTTOM 

WIDTH OF 2. 4 m ( 8' -0") FOR EVERY SEO[MENTAT!ON POND. 

2. PLACE THE EMERGENCY SPILLWAY IN UNDISTURBED GROUND 
NOT IN EMBANKMENT AREAS. THE EMERGENCY SPILLWAY 
CAN GO OVER THE EMBANKMENT IF ROCK LINING IS USED. 

3. MAKE THE ELEVAf[ON OF THE EMERGENCY SPILLWAY SUCH 
THAf THE DAM IS Af LEAST 600 (2'-0'') ABOVE THE MAXIMUM 
OES[GN FLOW OF rHE SPILLWAY. MAKE THE COMBINED 
CAPACITY OF TH~ RISER ANO EMERGENCY SPILLWAY AT 
LEAST 0. 14 m3 /s/ho ( 2 CFS/AC l FROM THE ENT IRE 
WATERSHED OF THE BASIN. 

4. CONSTRUCT THE CREST OF THE EMERGENCY SPILLWAY 
300 ( 1' -O"l AB1JVE fl--JE TOP OF THE RISER. 

5. WHERE fHERE rs I_ IMI TEO ROOM FOR STORAGE AT THE BOTTOM 
PORTION OF THE POND, PERFORATE THE LOWEST HOLES IN THE 
RISER PIPE Al rHE LEVEL OF TWO SEVENTHS OF THE TOTAL 
PONO CAPACITY, TO PROVtoE ADEQUATE SEDIMENT STORAGE. 

NOTE• EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15' 2004 SHT l_ OF__§_ 

-~d~"L 
D l RECTDR , BUREAU DF DES 1 GN 
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VARIABLE 

,c -
- ' 

NOTES 
DRILL HOLES 50 (2"l DEEP IN CONCRETE 
ENDWALL AND INSERT LEAD EXPANDER 
TO RECEIVE M10 0 LAG BOLT. 
UPON REMOVAL OF STANDB0X, FILL 
HOLES IN THE ENDWALL W[TH MORTAR 
MEETING THE REQUIREMENTS OF 
PUBL!CAT!ON 408, SECTION 705. 7. 

PLACE 50 x 50 ( 2" x 2"l WOOD STRIPS AROUND 
THE TOP NA!LED TO THE POSTS AND WITH 
THE GE0TEXTILE STAPLED TO THESE WOODEN 
PIECES. 

450 __/ 
( 18 ") 

/ ~1 r " ~I~\ I 
PROV I DE MESH SUPPORT FOR BOTH 450 ( 18 ") 
AND 750 (30") H!GH FENCES. USE 450 ( 18") A ~ ( 
HIGH FENCE WHERE CONTRIBUTING DRAINAGE < ~"'"' 

l-· \ \ \ 
/ / ~ 150 '~\ \\~A~lrLE 

** COVER 50% OF THE HEIGHT OF WIDTH 
AT THE BOTTOM OF THE STANDB0X. 
USE THE "EMBE0MENT DETAILS" SHOWN 
ON SHEET 2 IF BOTTOM IS NOT 
PAVED. USE ASPHALT MATERIAL FOR 
FASTENING !F PAVED APRON JS 

AREA IS LESS THAN 0. 20 ha ( 0. 5 ACRE l ~'-- '\ , 

AREA IS BETWEEN 0.20 ANO 0.40 ha '\,_ 
ANO 750 ( 30") HIGH FENCE WHERE THE ~ , '--

IO. 5 AND I. D ACRE I. ~' . • I I I , ( 6 } ' ' 

I ,,;,.-,,-!,;;;;;a;;;;=~"'+-~~';,. ' ' 
I I I I ' ' 

(; I I I VARIABLE \ \ ,> 
PROV I OED. 

'(; \_ >/ 
50 x 150 ~Bbl T AS SHOWN 
(2" X 6") 4-10 X 75 ( 3/s" X 3") 

WOODEN SUPPORT TOP Vi EW BOLT AS SHOWN 

0[A+100 (4") 

I / 

3-]Q X 75 (¾" X 3") 

/

10 t¾"l '-AG BOLT 
50(2") LONG 
4 REQUIRE0 

I 

PL YWO00 
STANDB0X, 
SEE DETAIL A. 

HEIGHT AS 
DETERMINED 

BY ALLOWABLE 
HEAD WATER 

DIA+l00 ( 4 ") 

! 
10 0 0 

20 X 6 X 610 
( ¾' X 1/4" X 24 ") 
GALVANJZED STEEL 
BRACKETS. SOLT AS 
SHOWN {4 REQUIRE0J. 
(FOR STRIGHT ENDWALLS, 
LOWER THE POSITION OF 
THE BRACKETS TO DlA/2,J 

P .... o ~ 
IO O O I I --,------------ ' 

i° O o 01 

C o'-'--' _,.. ofl 

le o.,- ollfc-s~~~= 
le 9- _,..o ol ,:· 1 I ' I ------. 

/ / 

/ / 

/ / ' ' ' ' 
, , I 

le_,.. o O I I I 
.,..(c 0

11DIRECTI0N 
1,OF_FL0W - DIA 

'' 
~( ~~ 

1 ,ci,,j,,;:==:'~-t•:ie,'0';c:Jl~=~~' =J>',jj',,eu I I L I __l •!
1

1,i I _J 
. ' 

( 

r -
L __ I ____ I _____ L ___ .l __ I L _______ 1 __ J 

/4-"'7./Y,,U'X 

B 

FINISHED 

- SWALE 
FLOW L /NE 

A 

TEMPORARY BERM OR DIKE! MAY BE 
ALTERED TO BE USED AS PERMANENT 
FACILITY, AS REQUIRED, FOR 
DRAINAGE PURPOSE), 

150±7 

--- 16"± '4~ 
:,;·r:,-_: •. 

' > 
l.-, 

... · ....... . 
.:·.,.• .. :•.,.• .. :·.,.• 

I ' 
\ 

'.; I 

SECTION B-B 

*LOCATE SILT BARRIER FENCE TO PREVENT THE INFILTRAT[0N 
OF FINES OR SEDIMENTS INTO THE INLET BOX. IF NO BACKFILL 
OPERATIONS ARE PERFOR.MED, LOCATE THE SILT BARRIER FENCE 
OUTSIDE THE AREA EXCAVATED FOR THE !NLET BOX. 

{

CLASS 3, TYPE 8 GE0TEXTJLE MATERIAL. 
SEE SHEET 2 AND PUBLJCAT[0N 408, 
SECTION 865 FOR ADDITIONAL SILT 
BARRIER FENCE DETAILS.* 

TEMPORARY BERM OR DIKE, ONE OR BOTH 
AS REQLJ[RED, FOR FLOOD PREVENTION. 150± 

(6''± ~-

S IDE'.S 

END VIEW SIDE VIEW 
SIDE SLOPE~ --~--~- .T 

SEE DETAIL B. 

ROW 75 ( 3 ") 0 HOLES 

ROW 65 ( 2½ "l 0 HOLES 

2 ROW 50 ( 2") 0 HOLES 

REMAINDER 
40 ( 11/2 "l 0 HOLES --

50 x lS0 
( 2" X 6 ") 
SUPPORT NOT 
REQU l RED :::OR 
STRAIGHT ENDiALLS, 

Dlt? 

0 

0 0 

DETAIL A 

13 (½"l EXTERIOR 
GRADE PLYWOOD 

SPACE ALL HOLES 200 ( 8 ") 
VERTICALLY C TO C, 
ANO 200 ( 8") MINIMUM, 
HORIZONTALLY, C TO C, 
ALL FOUR SIDES. 

ENDWALL STANDBOX 

X 2 ") 

'*Ci.~S~ 3, PE B 
G~JT~XTILE AATERTAL 

T:;upp_y ~-' ·_· 1:jw·,1..L STA.'<06UXES Wl!H 
Ct 'SS l ~Ev -AT LE MAT~ql\L AS Sri0WN 
1 .- DC:T A I:.. 

CONCRETE INLET BOX 

SECTION A-A 

' 
INLET GRATE 
CONCRETE TOP UNIT 

SILT BARRIER FENCE FOR 
INLET PROTECTION 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST SE USED ON PLANS, METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

UPCN ESTABLISHMENT OF SUlTABLE 
SOIL STABILIZATION AND AT THE 
D!RECT!0N OF THE ENGINEER, REMOVE 
THE ENDWALL STAN0B0XES. STAN0B0XES 
BECOME THE PROPERTY OF T~E 
C0Ni R.t1CTOR. 

CLEA,'.J THi:: 
UPS""1i:AM 
PER,·.'JICA 
SEO I f-:EMT 
APPR(JYE[, 

BASIN AND/Cr ,,\~A 
l0M THE STAN0B0X 
. Y AND 0EPDS 1 T THE 
NJ DEBRIS IN AN AREA 
Y Tf--<E ENG I Ni:ER. 

COMMO:\TWEAL TH Of PENNSYLVANIA 
DEPART.\1ENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND 
POLLUTION 

SEDIMENT 
CONTROL 

RECOMMENDED APR. 15, 2004 RECOMMENDED APR. 15 , 200'1 SH T ..!._ OF__§__ 
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, 

C 
CONSTRUCT THE BERM H !CHER 
THAN THE TOP OF INLET. -

FINISHED GRAD/ 

CLASS l 
EXCAVATION 7 

rcr==== 77 ,r,-7 
' 450 ( /s"l TO 

~ 

PLAN 

A.SEE TABLE B, 
SHEET 5 , 
FOR GEOTEXT!LE 
SELECTION. 

600 ( 24 ") 

I 
I 1:6 OR FLATTER 

L 300 MAX 

EXCAVATED 
SEDIMENT 

SECTION A-A 

INLET 
TRAP 

•USE GUY WIRE AND 
MESH SUPPORT IF 
VELOCITY EXCEEDS 
1.0 mis. (3F/S l 

ia----- GROUND 
/ ANCHOR 

- •GUY WIRE 

CLASS 3 GEOTEXT I LE..&. 
MATERIAL 

ANCHORING POST 

SIDE SLOPE 

DIRECT JON 
OF FLOW 

l 

"'"""""B"'o","",;;occM_:_0:__:F==~'"'~sEE ~,,:

1

I~E B

5

::E \ 

OiTC.'1 OR SWALE EMBEDMENT DETAILS. 

POINT ENDS UPSTREAM AND _J, 
UP SLOPE. CONSTRUCT FENCE 
OF SUFFICIENT LENGTH TO 
ELIMINATE END FLOW. 

DITCH OR SWALE CONDITION 

ELEVATION 

50 X 1 00 

WIRE SCREEN AROUND 
PERIMETER OF CONCRETE 
BLOCKS TO PREVENT 
MOVEMENT OF GRAVEL7 

(2" x 4")WOOD STUD 
EXTENDED INTO 
CONCRETE BLOCKS 

GRAVEL FILTER 
APPOXIMATELY 
l'l (3/4"l DIAMETER 
PLACED TO TOP OF 
CONCRETE BLOCKS 

PLAN 

900 
( 3' - 0 ") 

MAX 

150 X 150 (6" X 6") 
TRENCH, EXTEND FABRIC 
200 TO 300 (8" TO 12"1 
INTO EXCAVATED TRENCH 

ROCK BARRIER 

GRAVEL FILTER NOTES: 
I. GRAVEL FILTERS MAY BE USED ON PAVEMENT 

OR BARE GROUND. 

2. ALL GRAVEL FILTERS INSTALLED AROUND 
AREA DRAINS SHOULD BE INSPECTED 
AND REPAIRED AFTER EACH RUNOFF EVENT. 
SEDIMENT SHOULD BE REMOVED WHEN MATERIAL 
IS WITHIN 25 14 "l OF THE TOP OF 
THE CONCRETE BLOCKS. PERIODICALLY, 
THE GRAVEL SHOULD BE RAKED TO !NCREASE 
I NF IL TRAT ! ON AND FILTER I NG OF RUNOFF WATERS. 

3, SEDIMENT SHOULD BE REMOVED !MMEDIATLY FROM 
ANY TRAVELED WAY or ROADS AND STREETS. 

L 150 ( 6"l 

SECTION B-B 

PLAN 
BLOCK 

RUNOFF 

CLASS 3, T':'PE B 
GEOTEXTILE MATERIAL n 

H -- , 
H 1. 5 m 

o ( 5' -0 '•) 
MAX 

SIZING oEDIM[NT 
TRAP EMBANKMENTS 

SECTION C-C 

GRAVEL FILTER FOR 
CURB INLET 

NOTE: 

SECTION 0-0 

GRAVEL FILTER FOR 
AREA INLET 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. CROSS SECTION 

CENTER SECT ION 
TO BE LOWER LENGTH_ 
THAN/2-zNDS7 4.5 m x-DRAI~AGE 

AASHi:) NO. I / 
CO/\.R;E AGGREGATE -

AREA IN HECTARES 
( 15'-0" x llRAiNAGE: 7 AREA IN ACR'.:S l 

' ~ :y ----------- ----------------0 :rx _____________ ,_ ~ (/)·,·, 

S E D I M E N T ------J,,--

TRAP OUTLET 

merers ( f8et ) 

H 

0.6 (2'-0") 
~---+------1-------'---j 

o. 5 ( l' - 6 "l o. 2 ! 8 ") 

0.6 (2'-0"l 0.3 ( ·1'-0"I 0.5 i2'-0"l 
--

0.8 (2 E ·1 0.'., r 1 t,"1 o.R r2'-6"l 
------. -·--- -------

0. 9 :3'-0") 0.6 l2'··0"l 0.8 (2'-6") 
r-----··-·- -----+---· --- ~--1------

1. 0 (3'-)' 0.8 (2'-b"I 0,9 : 3' ·0") 

1-2 1 4' · J 0.9 I 3' - 0 ") o. 9 I 3' -0 ") 
,. ___ 

i. 4 ( 4. 1,0 I 3' - 6 "I t. z "' ··0"') 
~-

1-5 ( 5' -0 "l 1-2 14 -0 ") 1-4 ( 4' -6 ") 

COMMO~WEALTH OF PENN§YLV ANIA 
DEPARTMENT 01' TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

RECOMMENDED APR. l 5, 2004 RECOMMENDED APR. 15 , 2004 SHT .2,_ OF ._§__ 

./J-4~ 
DIRECTOR, BUREAU OF DESIGN 

~4/,,du, f-------j 

CKlEFENCINEER RC-70M 



' 

300 

~"; I ~ I _ ~ / PUMP DISCHARGE HOSE 
u..f u..f (TYP.l 

s7 

SEDIMENT 
FILTER BAG 
( TYP. l 

.!.J ROCK R-3 

PLAN 

3975 300 
(13'-3") (1'-0") 

( 1' -0 ") 
( TYP. ) rr~ 

EXISTING 

N0.57 COARSE 
AGGREGATE 
PLATFORM 

MIN.b 
GROUND 7 - - OVoOoo~oo\,)Ochoooo 000000';,oo 0 

_ 0 o<;;::i oO ovr::::,0 O o\cl o voO 0 0 

/,;: I ~V/~~/,7'-. ~ 

GEO TEXT I LE, 
CL ASS 4 

SEO I MENT 
FILTER BAG 

NO. 57 COARSE 
AGGREGATE 
PLATFORM 

STREAM BED 

' /, \?' 

SECTION A-A 

300 
( \' -0 ") 

MIN. 

GEOTEXT I LE , 
CLASS 4 

4500 
( 15' -0 ") 

SECTION B-B 

r- DOUBLE CLAMP 

1. / rPUMP DISCHARGE 
( TYP. l 

' 
HOSE 

NOTES 

1. FILTER BAGS MAY BE USED ON LOW VOLUME DEWATERING OPERATIONS NOT TO EXCEED 
3785 LITERS ( 1000 GALLONS) PER MINUTE. 

2. CLEAR SI TE BUT DO NOT GRUB. 

3. INSPECT AREA TO DETERMJNE PATH DISCHARGE WATER WILL TAKE. STABILIZE ANY 
POTENTIALLY ERODABLE AREAS ( STEEP SLOPES). 

4. CONSTRUCT COURSE AGGREGATE PLATFORM SURFACE LEVEL. PLACE: SEDIMENT 
FILTER BAG ON STABILIZED AREA. 

5. IF THE EXlSTING AREA IS STABILIZED, STRAW MAY BE USED INSTEAD OF i=57 COURSE AGGREGATE. 
PLACE BAG OVER STRAW DISTRIBUTED AT THE RATE OF 1 BALE PER 3m2 (30 SQ. FT.l. 

6. USE PUMP WITH A RATING IN GALLONS PER MINUTE NOT TO EXCEED 50% OF THE MAXIMUM 
FLOW RATE LISTED ON THE BAG LABEL. DOUBLE CLAMP THE PUMP DISCHARGE HOSE FJRMLY 
TO THE BAG. 

7. MONITOR AND ::.VALUATE THE ENTIRE PUMPING OPERATION TO ASSURE THAT THE BAG 
CONTINUES TO FUNCTION PROPERLY. REPLACE THE BAG WHEN THE CONTAINED SILT REDUCES 
THE BAGS FLOW TO APPROXIMATELY 501/. OF THE RATE OF INITIAL DISCHARGE, OR WHEN 
0 l REC TED BY INSPECTOR- IN-CHARGE. D ! SPOSE OF SEO IMENT IN A MANNER SAT! SFACTORY TO 
THE ENGINEER. RESTORE THE AREA AS SPECIFIED IN SECTION 105. 14. 

8. ALL DIMENSIONS ARE IN MILL !METERS UNLESS OTHERWISE NOTED. 
Li. S. CUSTOMARY UNITS ARE IN ( l PARENTHESES . 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH Of PENN§YLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SEDIMENT FILTER BAG 

RECOMMENDED APR. 15 , 2004 RECOMMENDED APR. 15 , 200~ SrlT _§_ OF _§_ 

,a,,.,4 • ..£4.,;1 !f.ef,.:/d, f--------~--------j 

DIRECTOR, BUREAU OF DESIGN Cl-l]EF ENGiNEER RC- 70M 



.._ FORM 150 ( 6 "l BELOW GROUND LEVEL. BELOW TH IS 
POINT, PLACE CONCRETE AGAINST NATURAL GROUND. 

+ DESIGNED FOR 9. 1 m ( 30' -0") MAXIMUM ARM LENGTH, 
SEE TABLE A FOR FOUNDATION DIMENSIONS. 

SEE TYPE A POL~ BASE FOUNDATION DETAILS FOR 
ADDITIONAL TYPE S POLE BASE FOUNDATION REQUIREMENTS. 

DETAIL FOR TYPES POLE BASE FOUNDATION 
( SEE NOTE 12.) 

THE MAX!MUM NEGATIVE SLOPE FOR TYPES 

f 
75 (3')M!N 

L_ 
4-STEEL ANCHOR BOLTS WITH 
BOTTOM HOOKS, 100 [4"l LONG. 
THREAD TOP ; 50 l 6 ·') , M24x3, 

( 8 THREADS PER I NCH l tJ NC, FREE FiT CLASS 2. I 

l_2_QQ_ 
' ( 4 ") 

TOP OF 
FOUNDAT[ON 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 
IN PUBLICATION '108, SECTIONS 910 AND 1101, 

2. LEVEL TOP OF FORMS IN BOTH DIRECTIONS. 

3. GALVANIZE ALL ANCHORAGE HARDWARE, STEEL FLAT OR 
SPRING LOCK WASHERS AND TOP 300 ( 12 "J OF ANCHOR BO~ TS. 

32 (l
1
/4"l <1. GROUND ROD 13 ( 1/ 2 ")0 x 2.4 m (8'-0") MJNIMUM, COPPi:R CLAD 

[ 

STEEL WITH 25 ( 1 "l fi MAXIMUM RESISTANCE TO EARTH 1 
GROUND. 

4-COUPL!NGS 75 13'') LONG FOR 5. SEE RC-83M FOR POLE DETAILS. 
HEAVY BOLTS, M2'1x3, 
( 8 THREADS PER INCH ) 
NC FREE FJT CLASS 2. 
THREAD FULL LENGTH OF 
COUPLING MEETING THE 
REQUIREMENTS OF 1101 .0<1( al. 

6. FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE 
BRIDGE CONSTRUCTION STANDARD DRAWINGS, BC-722M. 

7. PROVIDE 750 r3o•·J OF 21.15 m~ (#4) GROUND WIRE COILED 
ABOVE FOUNDATION, WIRE EXTENDS THROUGH CENTER OF 
FOUNDATION. 

POLE BASE FOUNDATJON LOCATJON iS 1:6(6:1 l. DETAIL OF ANCHOR BOLT 
8. MJN!MUM BEND RADlL'S TO BE TWELVE TIMES CONDUIT 

DJAMETER, UNLESS OTHERWISE SPECJFJED. 

E 

I ( 0'01 

45° -90" 

BEND, SEE 
NOTE 8. 

25 ( 1 ") 
CHAMFER 
TYP ---J, :--! ! 50 ( 2") 0 CONDUIT 

. ~ . ~ 
: -....__,,~~~ / 

I - "' \ I 
D E ( 
' ' ) A I i h ,01 "',•l 

ALTERNATE CONDUIT 
LOCAT I QNS 

SEE NOTE 
( 't'~o~ .. J - - -

, 0 --r :, -, FE-/BEND, sEE · \ \ -; _- - -..... NOTE 8. 

) ,cil_,_,o) ~-

25~~~~,' 

-415~ I 2 "I 0 CDNOU ]T 

EMBANKMENT SLOPE, 
1: 2 ( 2: 1 l MAX. , 
STEEPER SLOPES 
REQUIRE SPECIAL 
DES I GN. 

PLAN 

ATTACH TO LIGHTING POLE 
GROUND I NG LUG. 

··CONDUIT BUSH I NG 

: 50 ( 2 ") 

11 ' \ \I I 1 50 

600 

._,--._,--- _,-.,.I 1 ~ ALTERNATE 
CONDUIT 
LOCATIONS 

PLAN 

EMBANKMENT SLOPE, 

\

1:2 (2:1) MAXIMUM STE7PER ATTACH TO 
SLOPES REQUIRE SPECIAL L!GHTING POLE 
DESIGN. GROUNDING Lt..;G. 

\ 

GROUND LINE 
LEVEL SECTION/ SEE NOTE 9 · 

/,

SEE NOTE 3. 

50 (2"l FOR 

,""'.;,"C;:--~=+:±bc,t; n LEVEL SECTION 

-L+~=-~=C,.-+rc"-4-+--~ 100 ('1"l MAX FOR 
.'---.. ' _ __l CUT SECT i ON 

1:111~ 

I I• I \I\ I , 
II ,1~ 1 ~ 6 ") ... 

r.-:,·,~.I 'I"-\\ 
( 2' - 0 ") 150, _._ ,--+r:+·tt-~ 

{ 6'")'• I ,I 11 ·.'.!I 
1....__r~"."71,_1 .''!I 1\ 

l 
I 
i 

l ·,·. :11:<1 , I' \ (, 

\' · -:,11· :1 I,'· II I'' !... 
/ ". • • ·, I; \ ..._ 

' -'"di c! / 
I I ' 

I 600 [ 2'( 0") 
1

1 MIN 1 
• ! \ 

' / 
I •:,. ' I 

I 

~ CLASS A 
=--c-;::::==,t===::;: CONCRETE 

/ I ,~ t 
~---/·,~·;\:."'ii/'- - } 

DETAIL FOR TYPE A POLE 3ASE 
COR FILL SECTION 

ANCHOR BOLTS, 
<1 REQUIRED 
I 3 FOR SLIP 
BASE) 

,...--r.,·._·11i'1'.!1'1: I I : 

) r--~-~--. I 
, , I , , / 

L _____.....-1 \ 
;___..--- '·.' ·.\ ~ -600 (2'-0"lR 

--r:~M~o), 2 -0111 , /ii I 

I ---\ 1 :,.:,·,:,'(.' M[N 
G~OUND WIRE~ 1 1 .• .;._._ ~,'. _ _ l 
St:E NOTE 7. 1 1 

\ -.... __ --:_ -J 

I "'" 

I 

\ --·:-:-....._CLASS A 
CEMENT CONCRETE 

I; I \ 
\· .•· rr- EXOTHERMIC WELD OR 

I 1 . .:'.-~/, 
1 

BRONZE CONNECTOR FOR 
l________ y J .... i ,,. '" ~ _) 13 ( ½ ") 0 GROUND ROD, 
100 ( '1"J - SEE NOTE <1. 

DETAIL FOR TYPO A POLE BASE 
FOR CUT OR LEVEL SECTION 

965 ( 38 ") 

A_J 
PLAN 

50 ( 2 ") 660 ( 26 

SECTION A-A 

( 6 ") 

( 2 '') 

NOTE: 
PROVIDE MOD!FJED 
FOUND AT I ON ON 
SLOPES GREATER 
THAN 1: 6 ( 5: ll WHERE 
TYPE 'S' POLE BASE 
IS REQUIRED, MAX. 
SLOPE\:3(3:1) 

") MAX. 

TYPE FC FOUNDATION+ TYPE FC MODIFIED FOUNDATION 
SEE NOTE 12. 

9. TOP OF CONDUIT BUSHING NOT TO BE H!GHER THAN 
25 ( 1 ") FROM THE TOP OF THE FOUNDATION, 

10. THE L JGHTJNG POLE MANUFACTURER PROVIDES 
TEMPLATE FOR SETTING ANCHOR BOLTS FOR TYPE "A" 
OR TYPE ''S'' LIGHTING POLES, AND ALL HARDWARE, 
JNCLUDING GALVANIZED HEX HEAD CAP BOLT OR STUD AND 
NUT OF APPROPRjATE LENGTH. 

11. USE 3-CONDUlT ACCESS WHERE PLAN CIRCUITS INDICATE 
BRANCH TAP !NSIDE POLE BASE, POSITION CONDUITS 
IN FOUNDATION TO AVOID UNNECESSARY BENDS. PROVJDE 
ONE, TWO OR THREE CONOU I TS AS -°lEQU I RED. 

12. FOR TYPES POLES PROVIDE A MAXIMUM OF 100 ( 4'·) TO THE 
TOP OF THE FOUNDATION, ANCHOR BOLT, OR STUB 0~ BREAK­
AWAY DEVICE, WHICHEVER IS HIGHER, MEASURED Fl10M AN 
IMAGINARY 1. 5 m ( 5' -0'') LONG CHORD, ALIGNED RADIALLY 
PERPENDICULAR TO THE CENTERLINE OF THE ROADWAY, AND 
CONNECTING ANY POINT WITHIN THi:: LENGTH OF THE Cr.ORD 
EXTENDING TO THE GROUND SURFACE ON BOTH SIDES OF THE 
SUPPORT. PROVIDE A MAXIMUM TAPER OF 45° TO THE EDGE OF 
THE FOUNDATJON AS REQUIRED TO SATISFY THE ABOVE REQUIRE­
MENT. BEGIN THE TAPER NOT LESS THAN 25 ( 1 "l FROM THE 
OUTSIDE OF THE BREAKAWAY BASE DIMENSION. MOUNTING SURFACE 
OF FOUNDATION rs TO EXTEND ABOVE THE GROUND LJNE. 

13. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARv U~JJTS !N (l PARENTHESlS. 

TABLE A 
FOUNDATION DIMENSIONS 

MOUNTING 
D D E E 

AUGER 
l ! 

HEIGHT X X DlAMETER I 

UP TD 9. I m 510 X 610 5 ID X 510 71 D 1800 ! 

I UP TD 30' ) ( 2' - 0 'X 2' - 0 ") ( I' - 8 "X 1' - 8 ") ( 2' - '1 ") ( 6' - o "JI, 
1 o. 7 m 760 X 760 660 X 660 865 1800 
( 35' l I 2' - 6 "X 2' - 6 ") ( 2' - 2 ·•x 2' - 2 "') ( 2' - IO") ( 6' - 0 '"l '. 

12. 2 750 750 660 660 ·-~-------, 
m X X ( JP~f,)! ( <10') ( 2' - 6 "x 2' - 6 ") ( 2' - 2 "X 2' - 2 ") I 2' - IO") 

13. 7 m 760 X 750 660 X 560 865 21 DO i 
j <15') ( 2' - 6 "X 2' - 6 ") ( 2' - 2 "x 2' - 2 ") ( 2' - IO "l ( 7' - 0 ") 

15. 2 m 760 X 760 660 X 660 855 2300 I I 
( 50' l I 2' - 6 "X 2' -6 ") ( 2' - 2 '"X 2' - 2 ") ( 2' - IO") ( 7' - 6 ") 

NOTE• EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED, 

COMMONWEALTH Of PEN'.\TSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt.:REAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 

R~COMMENDED APR. 15, 200'1 

,/J,,.,.,4~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15, 20C4 SHT _I_ OF_~ 

-?/l4f-.til 
CKIEFENGINEER RC-SOM 



25 ( 1 "l 0 CONDUIT 
FOR GROUND WI RE 

1220 ( 4' -0") 0 MIN 

P0LE------~­
GROUND CONDUCTOR 

50 ( 2 "l 0 CONDUIT 

50 (2"10 CONDUIT, 
AS REQUIRED. 

A FORM 910 ( 3' -O"l BELOW TOP OF 
FOUNDATION. BELOW T:-11S 

CONNECTED TO POLE-,~ 
GROUND W l RE , 
SEC NOTE 2. 

ANCHOR BOLT 
ASSEMBLY---, 

TACK WELD 

POINT, PLACE CONCRET= 
AGAINST NATURAL GROU~D. 

INSULATED GROUNDING 
BUSHlNG 

BASE PLATE 

!TYPJ -----

600 (2'-0")R, 
MIN ( TYPl ---

F IN!SHED 
GRADE 

BACKFILL W!TH 
COMPACTED 
EMBANKMENT 
MATERIAL-----•--{ 

I ____ _ 

I 

600 
l 2' - 0 ") 

SEE NOTE 5. 

CHAMFER 

I I 

66d 
( 2' -0 "') 

MIN, 910.&. 
I 1 ( 3' - 0 ") 

____t ' I 
____ _J____J_ 

I ( ,~~i ") 
I 

DEPTH, 
AS SH OWN ON 

DRAWINGS 

FOR190 x 3. 0 m ! 

( ¾" x 10'-0") I 

EXOTHERMIC WELD-------..._::.! 
QR BRONZE CONNECTOR lc-

~VERTICAL STESL, 
MIN GROUND ROD 

T ,, 
I 

---~'----- SEE TABLE B. 

75 I 3 ") 
CLR, TYP. 

;,1_ 
I 1220 0, MIN I 
I (4'-0"0, MIN) I 

EcEVAT!ON 

CLASS A 
CONCRETE 

-TJE SAKS, 
NO. 13 ( -:141 II) 300 ( '2 "l 
C TO C OR flELICAL 
EQUIVALENT 

DRILLED CAISSON 
FOUNDATION 

"S"' 

"S" 
AS SHOWN ON DRAWINGS. 

75 ( 3") CLR TYP 

I I T ___________ 17 
I I ,+ 50 12"1 0 CONDU.IT ; i 
j I 1220 I 4' -0"1 

I I I MIN I : : 

I II .-,,,,.-:J>::~-- 7513"11 I 
I I t ,' 0 '-:::-1 CLR 

1, 

2, 

3, 

4. 

NOTES 
PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 
PUBLICATION 408, SECTIONS 910 AND 1101. 

PROVIDE A 750 ( 30") LENGTH OF 21. 15 rrrn 2 ( #4J GROUND 
WIRE COILED ABOVE FOUNDATION. EXTEND WIRE 
THROUGH THE 25 ( \ "l 0 CONDUIT IN THE CENTER OF THE 
FOUNDATION. 

THE SIZE OF PEDESTAL OR DRILLED CAISSON SHOWN 
ACCOMMODATES THE PREASSEMBLED ANCHOR BOLT 
ASSEMBLY SUPPLIED BY THE MANUFACTURER FOR BOLT 
CIRCLE DIAMETERS 865 (3'1'') OR LESS. FOR BOLT CIRCLE 
DIAMETERS GREATER THAN 865 (3'1"l, MODIFY PEDESTAL OR 
DRILLED CAISSONS ACCORDINGLY. 

AS SHOWN ON 
JRAW!NGS. 

I I 1220 i='. c, C '\ o I I TYP I I 
14'-0"I "c}-'t«l:+c• I I 

I I M!N To'--.__,/01 

FOR REINFORCEMENT BAR FABR:CATION DETAILS, SEE 
BRIDGE CONSTRUCTlON STANDARD DRAWING, 8C-736M. 
DEVELOPMENT AND LAP SPLlCE LENGTHS ARE AS PER 
AASHTO ONLY. I I I i;'<:,'/ I I 

t -----"-'-•-•- I I 
I 

1
25 ( 1 ") 0 CONDUIT 

I I FOR GROUND WIRE 

! I I I 

Lj============~~ 
CIRCULAR SHAPED 
PEDESTAL MAY BE 
USED WITH 1220 
( 4' -O"l ~.JN. DIA. 

50 ( 2 ") 0 
CONDUIT, 
AS REQUIRED. 

INSULATED GROUNDING 
BUSHJNG 

POLE------+ 

GROUND CONDUCTOR 
CONNECTED TO POLE.7 

GROUND W!RE, 
SEE NOTE 2. 

TACK WELD 

TYP.~ 
610 (2'-0"lR, 
MIN. TYP. 

ANCHOR BOLT 
ASSEMBLY 

CHAMFER 

50 ( 2"l 0 CONDUIT, 
AS REQU 1 RED. 

5, 

6, 

-PEDESTAL STEEL, 16-#25 ( l:8) 
BARS, OR EQUIVALENT. 

-450 X 450 X 50 

SEAL W!TH GALAVANJZED SCREEN, 6 l¼"l TO \0 (3/s"l 
OPENING, TO PR::.VENT ENTRY OF RODENTS. SCREEN IS 
TO BE REMOVABL::. AND ATTACHED TO BASE PLATE WITH SS 
HARDWARE. SCR::.EN IS TO BE OF SUFF[CIENT STIFFNESS 
TO PREVENT ENTRY BETWEEN SCREEN AND ~ouNOAT!ON 
WHILE PERMITT!~G DRAINAGE. 

VERIFY THE GROUND El_EVATION AT THE FOUNDATION 
LOCATlON FOR ALL HIGH MAST POLE FOUNDATIONS. 
NOTIFY THE DEPARTMENT OF ANY DISCREPANCY OF 
MORE THAN 1. 5 m ( 5' -0") BEFORE PROCEEDING WITH 
CONSTRUCTION. THE POLE LENGTH MAY BE AFFECTED. 

TABLE B 

POLE HEIGHTS VERTICAL STEEL 

1 8. 3 m (60'-0") I 6-#29 { #9) 

21.3 m ( 70' -0") 16-#29 ( #9) 

2 4. 4 m (80'-0") 16-#29 ( #9) 

2 7. '1 m ( 90' -0 "l 16-#29 ( #9) 

30.5 rn ( 100' -O"l 16-#29 I #9) 

33. 5 m ( 1 10' -O"l 16-#29 ( #9) 

36. 6 m{l20'-0") 16-#36 ( #! 1) 

( 18" X 18 '' X 2 ") 
KEYWAY ------- PROV! DE # 13 r #4J 

CLASS A 
CONCRETE 

TIE BARS, 
NO. 13 ( #'1) II) 300 ( 12 "I 
C TO C OR ~EL!CAL 
EQUIVALENT 

16-#25 ( #8 ) 
STD 90° HOOKS, 
OR EQUIVALENT, WITH 
MINIMUM 30 DIAMETER ~AP 
OR AS PER AASHTO, 
WHlCHEVER IS MAXIMUM. 

ELEVHION 

SPREAD FOOTING 
FOUNDATION 

------- TIES AT 1220 ( 4' -0"1 

FOOTING SH:EL, 
TOP & BOTTOM, 
EACH WAY, AS 

IN BOTH DIRECTIONS. 

SHOWN ON DRAWINGS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VA~UES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BL"REAU OF DESIG:,.J 

HIGHWAY LIGHTING 
FOUNDATIONS 

HIGH MAST LIGHTING POLE 

RECOMMENDED APR. 15, 2004 

£k..,,4o ~°/ 
DI RECTOR , BUREAU OF DES l (;N 

RECOMMENDED APR. \S' ZOO~ 
9-6'/;,tl(, ,__ __ ____, 

CHlEFEN(;!NEER RC-SOM 

SHT 1.__. OF _1_ 



380 
( 1 S ") 

L 
i~?I ~·/J"°-> I i· \·;.·.· ~---

' 3ao A 
( 15 ") 

I 
.•... 

PLAN 

SEE DETAIL 

\ 

CHECKERED STEEL 
COVER PLATE I 

475 X 475 X 6 
A~- { t8%"x 18¾ X 

1
/4") 

I ~J 8 0 1 5 0 
( 6 ") ( l 5 l\ l 6' l rso ( 2 ") 
i----i--· -, ·--r-""1 ~ 

A 

CAP ( TYPl , 
WHERE REQ' D 

SEE NOTE 7 AND 
DETAILS B ANO C. 

NO. 57 OR NO. 67 J 
COARSE AGGREGATE 

TO 200 
( 6" TO 8 ") 

I' 
380 

( 15 ") 

380 
( 15 ") 

I - - ,a 
• I 

25 X 6 ( 1 "X 1/4 ") 

MITERED CORNERS, 
WELDED 

L 75 X 75 X 6 
( L 3 "x 3 "X 1/4 ") 

TAP AND THREAD HOLES 
IN ANGLE ( TYPJ. 

FRAME PLAN 
! WITHOUT FRAME ANO COVER PLATE) 

SECTION A-A 

TYPE JB-1 
( WITHOUT COVER PLATE) 

S::.E DETAIL A 

150, 61 0 

I 6 "l ( 2' -0 ") 

L 
1so _._.,-._:111: -:-:;,·r·-:. 

380 X 380 
( 15" X 15 ") 

- CHECKERED STEEL 
COVER PL A TE , 

150 

700 X 7 QQ X 6 
(273/s"x 273/s"x 1/4") 

( 6 ") ") 

T""1 510 
( 2' - 0 ") 

25 X 6 ( 1 "X 1/4 ") 

";-'~'l __ f-ci·- .: .,,, .• : . CORNERS, 
I 

610 
( 2' -0 ") 

-·- -:-

I B -tt=-:lt-----+---

1 

.. ~:. 

... :-
L.---J= '--c~~;b.~~-1 -· 150 :, . , 

1

, 
( 6 ") / _, · :.: I,: ;_ -·, 

l ~ 
PLAN 

' .. : . :-

c;_ B CAP ( TYP) , 
WHERE REQ' 0-

SEE NOTE 7 AND 
DETAILS BAND C. 

NO. 57 OR NO. 67 
COARSE AGGREGATE 

SECTION B-B 
(WITHOUT FRAME AND COVER PLATEl 

TYPE JB-2 
610 X 610 

! 2' -O"x 2' -O"l 

610 
900 ( 2' -0') _,.,.__ __ -J-__ 

( 3' -0") 

150 TO 200 
( 6" TO 8 ") ~ 

1 

L 75 X 75 X 6 
tL 3"x 3"x 1/ 4 ") 

TAP AND THREAD HOL~S 
IN ANGLE ( TYPJ. 

FRAME PLAN 
( WITHOUT COVER PL A TE) 

25 X 6 
( 1 "X 1/4 ") 

19 !¾")~ 27 ;o (3/2")0 x 13 ( 1/2") FLAT HEAD BRONZE ",1/Ji ") OR SS MACH !NE SCREWS, COUNTERSUNK 
5 I 1 · 16 EACH CORNER AND MlD-POlNT, EACH -7 1-; SIDE. APPLY ANTI-SEIZE COMPOUND. 

! ¾o '') I I 
COVER PL ATE 

150 (6") WAL'.... 
ilTH1CKNE55 

... _·.;,·.· 

t 
l_ WELDS 

A ~z .•. :.:.i ·. ' ·-25 ( 1 ") .•.. :~ ., .. : 
! I. :<•· :o, ·~ 

150 ( 6 ") 

DETAIL A 

L75x75x6 
( L 3''x 3"x 1/4 ") 

GROUND LUG 
NUT OR STRAP, 
SEE NOTE 11. 

WELD 

INSIDE SURFACE 
JUNCTION BOX 

25x6xt27 
( 1 "x¼ "x 5 "l , 
TWO EACH S !DE 

---------------·-··-----

OF 

~1¢> 1 
I . -e e - <@- INTERIOR 

VERTICAL 
F AC-: --------- L _I 

EXTERIOR 
VERTICAL 
FACE 

l£ w I 
I 

150 ( 5")J 
C TO C 

TWO CONDUITS PE'< 
VERTICAL FACE 

MULT!P;_E 

I I 
150 ( 6 ") 150 ( 6 ") 
C TO C C TO C 

THREE CONDUITS PER 
VERTICAL FACE 

DET.AIL B 
CONIJl;J TS IN PLACE 

( ,:: r ~!-- F'· ~,· PRECAST UNITSJ 

75 l 3 ") 0 .-- -

25 ( t "l THICK 

90 ( 3 ½ ") 0 

- I 

KNOCKOUT---_.1...--A ___ L 

DETAIL C 
TYPICAL KNOCKOUT 

( PRE CAST UN I TS ONL Yl 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

NOTES 

PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 
IN PUBLICATION 408, SECTION 910, AND 1101. 

USE JB-1 AND JB-2 JUNCTION BOXES IN LOCAT!ONS 
SUBJECT TO LOADS NO HEAVIER THAN PEDESTRIAN 
TRAFFIC. USE JB-11 AND JB-12 JUNCTION BOXES 
IN OTHER LOCATIONS AS SHOWN ON RC-82M. 

PROVIDE PRECAST CONCRETE JUNCTION BOXES SUPPLIED 
BY A MANUFACTURER L!ST=D IN BULLETIN 15. 
FOR DEVIATION OR MOD[FICATION OF THE STANDARDS, 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

PROTECTIVE COATING - STEEL FRAME ANO STEEL COVER PLATE. 
HOT DIP GALVANIZE IN ACCORDANCE WITH PUBLICATION 408, 
SECTION 1105.0Z(sl. 

FOR THE LOCATION, SIZE AND NUMBER OF CONDUJTS 
REQUIRED FOR EACH JUNCTION BOX, SEE THE LIGHTING 
PLANS. 

IN SIDEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 
TO CONFORM TO S !DE WALK SLOPE. WHEN INSTALLED !N THE 
RECOVERY AREA, PROV I DE A MAX I MUM OF l 00 ( 4 ") TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN IMAGINARY 1. 5 m ( 5' -O"l 
CHORD AL I GNEO RADIALLY ( PERPEND JCULARJ TO THE CEN TERL !NE 
OF THE ROADWAY, ANO CONNECTING ANY POINT WITHIN 
THE LENGTH OF THE CHORD EXTENDING TO THF. GROUND SURFACE 
ON BOTH SIDES OF THE JUNCTION BOX. 

THE CONDUIT LOCATIONS SHOWN REPRESENT NORMAL 
POS!T!ONS. FOR CAST-IN-PLACE OR PRECAST 
CONSTRUCTION, WHEN TWO OR THREE CONDUITS ARE 
INDICATED ON THE SAME VERTICAL FACE, SPACE 
CONDUITS AT 150 ( 6"l C TO C AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN DETAIL 
B, WITH FULL WALL THICKNESS BETWEEN OPENINGS. 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS IND[CATED 
!N DETAIL C AND LOCATE AS INDICATED IN DETAIL B. 
GROUT THE CONDUIT OR SLEEVE !N ACCORDANCE W!TH 
PUBLICATION 408, SECTION 910. 3(pl. 

PROVIDE POSITIVE DRAINAGE 38 - 50 ( 1½''- 2"l NONMETALLIC 
CONDUIT FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRAJN. SEE NOTE 5, RC-82M. 

PROVIDE STRUCTURAL STE~L CONFORMING TO AS:M A36M/A3GM. 

PROVIDE AS A MINIMUM: 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES AND 
CLASS AA CONCRETE FOR PRECAST BOXES. 

\ 1. GROUND EXPOSED METAL PARTS OF JUNCTION BOXES. DO NOT 
CONNECT GROUND WIRE DIRECTLY TO LIO. 

13. ALL O!MENS\ONS ARE IN MILLIMETERS UNLESS OTHERWISE NOfED. 
U.S. CUSTOMARY UNITS !N (J PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BCREAU OF DESIGN 

HIGHWAY LIGHTING 
JUNCTION BOXES-LIGHT DUTY 
CAST-IN-PLACE OR PRECAST 

RECOMMENDED APR. 15, 2004 
..a,_4,,.27,;;j~ 

0 I RECTOR , BUREAU OF DES l GN 

RECOMMENDED APR. 15 , 2004 
¢p--t@:at., I-----" 

CHIEF ENGINEER RC-81M 

SHT ..!.._OF__!__ 



1 

SEE SECTION A-A 
FOR ADO IT I ONAL 
RE [NFORCEMENT ~ ~ ~ 
IN COVER.---- r 

CONDUIT OR SLEEVE, 
SEE NOTE 8 THIS SHT. 
ANO DETAILS C & D 
ON SHT. 2. 

IL J. 

4- 11 16 (t15) 
U- BARS, EQ. SPA. 

11 13 ( 11 4) U-BARS____________,/ 
2210(7'-3"1 LONG 
gi 152 (6"), TYPICAL 
FOR OPPOSITE WALL 

SEE DETAIL B 

25 ( I "l 
CHAMFER, ( TYPl 

50 

• 

lt_ J.B. 

225 305 
( 9 ") ( 12 ") ( ~

0
2~') T 3-

4
13 ( l<4), BENT ANCHOR 

BARS IN COVER AND 
3-1115 ( #5), STRAIGHT 
ANCHOR BARS IN WALL, 
( TYP. ALL '1 SIDES OF J.B.) 
SEE DETAIL B. 

C-~~3~2~5~-..--~'~Q~Q--•--+-- 2 - II 1 6 ( Ii 5) 
[ 13") ( 16") U-BARS 

I 

-# 13 ( -#4) 
U-BAR 

I • I' 

~ 

.1 

I ~~L l 
- r -r 

coo.coo tj, (8"x 8") U7--: CL 
DRAJN HOLE : ~ CL r 

r r 
r 

~--- ~ ~ 
~ 

" 
;., 

~ ~ 

- CL N ~ 
-r ~ 0 

r 

ro 
n 

CONDUIT OR SLEEVE, 
SEE NOTE 8 THIS SHT. ANO 
DETAILS C & DON SHT. 2. 4'11 (1'-53/2'")1441 (1'-53/a"l 

(TYP.l ~ (TYP.l \_ 25 (I") 0 NONMETALLIC 
PIPES FOR LIFTING 
COVER ( TYP. J , SEE 
DETAIL A. 

50 
CLR 

882 (2'-103/4") (TYP.l 
JUNCTION BOX COVER 

PLAN 

1113 ("114) © 102 (4") 

BOTH WAYS 

PIPE FOR 
L !FT !NG COVER -

I i 

25 ( 1 ") CLR __J 

( 2 "] ,,- CONDU ! T OR 
SLEEVE WITH 
BUSHING ( TYP) 

") 

,-SEE FRAME DETAIL 

\

ONSHT.2 

r 
13 ( 1/2 ") PREMOLDEO 
JOINT FILLER, WHERE 
BOX IS SET IN PAVED AREA. 

I 

/ CURB OR PAVED AREA 

-,,,d---,;--~c,-i-

> 52 
( 6") 

~ 
( TYPJ 

1. 

75 ( 3 ") 
CLR 

~ 
oc ~-
ro ' 
~ ~-

- N ~~ 
~~ ro • - N 
~ 

M 

• 

COVER WITH 2-PL Y 
BITUMINOUS PAPER AND , 

~~~~~ ~~~~~~~ I ~~~E __ / 

SECliON.A-;l 

..J lJ NC T I O 1'1 BOX , J l> - 1 I 
------ -·----- --·- ---~-

152 ( 6 ") 

76 ( 3 ") 76 ( 3 ") 

152 ( 6 ") 

11-13 ( it4J, BENT 
ANCHOR BAR, SEE PLAN 
VIEW FOR LOCATIONS 

GROUNDING NUT, LUG OR STRAP, 
SEE NOTE 12. 

-#16 ( itSJ, STRAIGHT 
ANCHOR BAR, SEE PLAN 
VIEW FOR LOCATIONS 

DETAIL B 

COVER FRAME AND 
SUPPORTING FRAME 

---- -------------· 

NOTES 
1. PROV!OE MATERIALS ANO CONSTRUCT AS SPECIFIED IN 

PUBLICATION 408, SECTIONS 910 AND 1101. 

2. USE JB-11 ANO JB-\2 JUNCTION IN SHOULDERS OR OTHER 
LOCATIONS SUBJECT TO VEH[CULAR LOADS. USE JB-1 AND 
JB-2 JUNCTION BOXES IN LOCATJONS WJTH PEDESTRIAN TYPE 
LOADINGS. SEE DETAILS ON RC-81M. 

3. PROVIDE PRECAST CONCRETE JUNCTION BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15. 
FOR DEVIATION OR MODIFICATION OF THE STANDARDS, 
SUBMIT SHQ,=, DRAWINGS FOR APPROVAL. 

<'1. PROTECTIVE COATING - STEEL FRAME. HOT DIP GALVANIZE 
IN ACCORDANCE WITH PUBLICATION 408, 
SECTION 1105. 02( sl. 

5. PROVIDE O. 06 m3 ( 2 FT.3) OF NO. 57 OR NO. 67 COARSE 
AGGREGATE. 

6. FOR THE LOCATION, SIZE ANO NUMBER OF 
CONDUITS REQUIRED FOR EACH JUNCTION BOX, SEE THE 
LIGHTING PLANS. 

7. IN SIDEWALK AREAS, CONSTRUCT IOP OF JUNCTION BOX 
TO CONFORM TO SID::WALK SLOPE. WHEN INSTALLED IN THE 
R'.:COVERY AREA, PROV I OE A MAX I MUM OF 1 00 ( 4 "l TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN !MAGJNARY 1.5 m 
( 5' - 0 '') CHORD AL l GNED RADIALLY, PERPEND I CUL AR, 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. 

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 150 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 INO]CATED IN DETAIL C. 
GROUT THE CONOU[T OR SLEEVE IN ACCORDANCE WJTH 
PUBLICATION '108, SECTION 910.3(pl. 

9. PROVIDE POSITJVE DRAINAGE, 38-50 ( t 1/2"-2"l NONMETALLIC 
CONDUIT, FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRAIN. 

10. PROVIDE STRUCTURAL STEEL CONFORMING TO ASTM-A36/A36M. 
PROVIDE ALUMINUM CONFORMING TO ASTM-B221 ALLOY 
6061 - T6. 

11. PROVIDE AS A MINIMUM : 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES ANO 
CLASS AA CONCRETE FOR PRECAST BOXES. 

12. GROUND EXPOSED METAL PARTS OF JUNCTION BOXES. 
DO NOT CONNECT GROUND WIRE DIRECTLY TO LIO. 

13. ALL RE!NFORCEMENT STEEL BARS SHOWN 
TO MEET ASTM A 615M, A 616M AND A 706M. 

14. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE 
NOTED. U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bt:REAU OF DESIGN . 

HIGHWAY LIGHTING 
JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 

RECOMMENDED APR. 15, 2004 

..a-...-9.'-~r 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15, 2004 $HT J___ OF ..1._ 

¢p-{U-b(_, 
CH l EF ENG !NEER RC-82M 



J 

'i_ J.B. 
25 ( 1 ") 0 NONMETAL'.... JC 
PIPES FOR LIFTING 
COVER ( TYP, l SEE 
DETAIL A. 

--c'c;
5cc2"·"1" 5

"''"';__ 2 - " 1 3 ( 11 4 1 , a E N r AN c" o R 
( 6 "} ( 6 ")'I BARS IN COVER AND 
7 2-" 1 6 ("5) I STRAIGHT 

! ANCHOR BARS ]"l WALL, 
SEE SECTION c-c '225 ( 9 '·) I' ( TYP. FOR BOTH ENDS OF 

I

~ , SEE DETAIL 8, SHT.1. 
FOR ADDITIONAL <.0? a._' I 175 , 400 

J.B. l 

7~!~~e~~~-M-"_T __ ,r--"' >- (7") ! 'I( 16") I ~=:lt(,:S) r~~//?0 

1- : 1 DRAIN HOLE 
I 

l CO~DU!T OR SLEEVE, -

~~6 ~~i~1~s°~ iH6. 6N -j- :•
1
,:::: .'.f::~-::--::-::-:"::-:::"-f:.:. -=-~~ ~::; 

TH rs SHT. 1 r,, ~,-~7lt;~.~-==~~-==,~T"'-"',l!-, ~.=l=========--'-'_'.::-t:: A 
COA~SE A I 

1
1 , I 1' I 1 1 

1•!- I I I I ,e ' 

A~G'(EGATE - :~!-: __ :_~' ___ : _:_L: i= ;~ ,I~ 
~~~t~fN?tj~c O Q I ii r~-==~~--- I I !I': C"' ! ~i= ~!~i:~ ui, 

i J.B._::,~=--~r-~ o+-o_ol;~i-~i_-~~~;~ ~--- _j ~:::i~n 
~~~ DR~A!N ·0.08 ~-r~-x -·~ : ;;-tr: 7 ;)~ N'l:S ~ 
: v --l _&l O 1 0----suSHING_I 

1 
·: 1 t.(ll;- <.!l: • ;:: • <.D 

~ - - - - - - - - +, 7 - I - _- A-=;:- :..J ~ :1 I \ ~1,I?. r--:,~ ~·1~ 0 
--1-1 - ""1 - - - --:--1- - - - .,-e I I - , , 

1 
1 

1 -1 "": 1 
1 ! 1 \ 

4-"16 ("5) I• ~I 8~ ~ 1 --1• 1+-+'-----+ 
U-BARS. EQ. S?A. ~ i

1 
!_ +~ _ N~-r=~ ~ _I : , \ ~:~ __l , 

"l 3 l =4) LI-BARS __/ G ~ ~::,: =·= :,r_=_-=._=._-:._-.. -_-;._-_•,.!_ -+-----N~·------~ 
1905 (6'-3"J LONG 
&I 152 (6''), TYP;CAL 
FOR OPPOSITE WALL 

. 152 

. ( 6"1 '158 ( I' • 6 ") 

(TYP,l JCT. BOX INSIDE· 

5 7 8 ( 1' - 1 0 ¾ '') 
JCT. BOX COVER -

702 ( 2' -6") 

PLAN 

i J.B. 

"1 3 ( "4 ) 

' I 
I 

L.-3.tt13 ( 4£1), BENT ANC-!OR 
BARS [N COVER A~O 
3-"16 (""5l, STRAJGHT 
ANCHOR BARS IN WALL, 
( TYP. FOR BOTH S JOES OF J.B. l 
SEE DETAIL B, SHT. I. 

L_ CONDUIT OR SLEEVE, 
SEE NOTE 8 ON Sf-;T, I 
AND DETAILS C & DON 
THIS SHT. 

&1 102 (4 'l rSEE FRAME DETAIL 

SEE D~TAIL B--1 BOTH WAYS / 
ON SHT, l I ! 1 -13 r 1/2") PREMOc..DED 
25(1"l \ /,---PIPEFOR/i / JO!WFJLLER,WHERE 
CHAMFER, TYP ~ \ 102 (4') 

1 
/ LIFTJNG I BOX :s SET IN ;:,AVEO AREA. 

COVER / 

1-
\cov~-,, Ir I ; 

50 ( 2 ") _,.>-----..r-+ \~-"- --+---,,,.,r 1 ' r CURB OR PAVED AREA 

' ~ ~: :--_ -=::~l!"""_... ~ ----r 

• 

~ ~ '(,'. i 

-25 ( 1 "l CLR ~,: 

-CONDUIT OR 
SLEEVE w:TH 
BUSHJNG 

SECTION C-C 

~ ·52 ( 6": ~-~ 
1.. ( TYPl -."- ~'~ 
r- ;';:~ ro' :N 

a ~· 

Y-I 

JUNCTION BC"' ,' -'\ ,J B- 2 

---------·--·--- -s------

\

NONMETALLIC PIPE 
WITH COU?l ING. 

r CENTE'< OF COUPLING 

'\I I / 1--~-1~, --z~l , I ~ i 
r

1-,-~I I ~:I~· 
' ~iffi : ___ : -, --~!I =;;8 
I I I - 1 :Ix 

7 -1-T :I ~ig 
w-1, ~, 

L 6 ( ¼') 

DETAIL A 

152 ( 6") WALL THIC:z_ 
PHERJOR i 
V:'::RT!CAL 
FACE 

_l 

EXTERIOR 
v=RTICAL 
FACE 

76(3")0 I 89!31/2")0 
! L __ -1 

25 ( 1 "l TH I CK KNOCKOUT 
TO BE REMOVED FROM 
INSID= THE JUNCTION 
BOX TO PREVENT CHIPPING. 

DETAIL D 
TYPICAL KNOCKOUT 

( PRECAST UNITS ONLY) 

't J.B. 't J. B. 

-@~--E) O·-O·G 
~i 
I { 3 ") • 

150 I 6 ") 

C TO C 

150 I 6 ") 

C TO C 

150 ( 6 ") 

C TO C 

TWO CONDUITS PER 
VERTICAL FACE 

THREE CONDUITS PER 
VERTICAL FACE 

DETAIL C 

MULTIPLE CONDUITS IN PLACE 
CAST-IN-PLACE OR PRECAST UNITS 

914 
! 3' - 0 "] 

I 
J___ 

L 
IL 

, 91.:: (3'-0")JB-11 1 

I

,_ 610 (2'-0''lJB-12 i 
i 

' / • \__ M: TE~EO 
CORN:'::RS, 
WELD:'::O 

i/ ' 
102 X 76 X .~,_j 4 "x 3 "x ' I, 

PLAN 
FRAME DETAIL 
( STEEL OR ALUMINUM) 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMO'.\'WEALTH OF PEXXSYLVA'.\'IA 
DEPARTMENT OF TRA:\'SPORTAT!O:\' 

BUREAU OF DESIG:-.' 

HIGHWAY LIGHTING 
JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 

RECOMMENDED APR. 15, 2004 

£4..//o ~< 
DIRECTOR, BUREAU OF DESIGN 

RECOMM::NOEO APR. 15, 200~ 

94/1f;(. 1------1 
CHIEF ENGP-IEER R c- 8 2 M 

SHT l__ OF _1__ 



ARM LENGTH "L" 

M!N0.25l, 
TENON FOR 
SLIPFITTER 50 ( 2") 

\ MAX 0. 35l 

\ 
\ ' I 

\ \ 1 
'I 

PROV[OE PROTECTION 
FOR CABLE INSULATION. 

\\I 
TAPERED STEEL\Af'!M 

SEE DETAIL B ANO NOTE 6\\ 
TOP OF POLE 
SHAFT 

THRU BOLT REQ'D FOR 
TWO-SECTION SHAFT, 
SEE DETAIL C ANO NOTE 5 

HANOHOLE 

ANCHOR BASE 

TOP OF FOUNDATION 

' ' ~ 

TAPERED SHAFT 
\2 rrrn/m ( .14"/FT.l 

ARM LENGTH 
"L" 

I. 8 m ( 6' -0 ") 
,. 4 m ( 8' -0 ") 
3. 0 m ( 1 O' -0 ") 
3. 7 m ( 12' -O"l 
4. 6 m ( 15' -O"l 
6. I m ( 20' -O"l 
7. 6 m ( 25' -0") 
9. l m ! 30' -O"l 

13 ( ½") r- LIGHT POLE 
J-HOO SHAFT 

J-HOOK 

WIRE SUPPORT 

THRU SOLT REQ' 0 FOR 
TWO-SECTION SHAFT 
!SEE DETAIL C AND NOTE 51 J 

TABLE 3 
ARM RISE m ( ft.) 

"" '" 0. 6 m ( 2. O' l o. 9 m I 3. O' J 
0. 9 m ( 2. 8' l I. I m ( 3. 6' l 
I. l m l 3, 6') I. 3 m ( 4, 4' ) 
I. 3 m I 4. 4' l I. 6 m ( 5. 2' l 
I. 6 m ( 5. 2' l l. 8 m ( 6. O' l 
2. l ml ., 2. 4 m ( 8. O' ) 
2. 4 m ( 8. O' l 2. 7 m ! 9. O' l 
2. 7 m ( 9. O' I 3. 0 m ( 10' -0"') 

TYP~ A<> 0 FOR TYPES LIGHTING POLES, 
SEE NOTE 4. 

<) 

TYPE A 
( SINGLE MEMBER ARM) ! TRUSS ARM) 

ROUND STEEL POLES 

WELD BEAD 

GRIND SMOOTH THE LONGITUDINAL 
WELD BEADS OF MULTISECTIONAL POLES 
AT THE OVERLAP. INSIDE OF OUTER 
SECTION ANO OUTSIDE OF MALE MATING 
SECTION. PROVIDE THAU BOLT FOR 
ROUND POLES, 

SECTION C-C 

LIGHT POLE 
SHAFT---~ 

STEEL 
GUSSETS 

POLE PLATE 

STEEL ARM 

ARM PLATE 

SECTION B-B 
ATTACHMENT PLATE 

PROV!DE RUBBER 
GROMMET FOR 
WIRE OPENING. 

LIGHT POLE SHAFT 

CHAMFER INSIDE 
~F UPPER SECT!ON-~-l;---l--'1-------' 

DETAIL C 
POLE OVERLAP DETAIL 

CONNECTING BOLT 

POLE ATTACHMENT PLATE 

DETAIL B 
ARU ATTACHMENT TO POLE SHAFT 

MIN 0.25L, MAX 0. 35L 

r TENON FOR 
SL!PFITTER 50 

7-<==c' 
~ 152 ( 6") TYP. 

( 2 ") 

LUMINAIRE ARM TYP 

STEEL SPACER 

LUMINAIRE ARM ST~~~ ( TYPl 

TABLE 1 

457 ( I' -6") TO 610 ( 2' -0"l 
TO FOCAL POINT OF LIGHT:=) 

I 1 1 : 

ARM LENGTH 

TUBULAR STEEL 
ARM , STEEL GUSSET TYPE OF "X" DISTANCE - m ( ft. l 

---------::==~T;;;Tw 
~ 

GU!DE RA!l MINHAUM oc :;: 
2-W 2. 4 m ( 8. O' l ~ ii 

SUPPORT ARM 2 WC l. 5 m ( 5. O' l oc < < ~ 

B AND NOTE 6. 
2-wcc I. 2 m ( 4. O' l 

SECTION A-A 
''X" DISTANCE 

SEE TABLE 1 
TAPER ED SHAFT 
12 rrm/m (.14"/FT.) 

0.6 m 

TABLE 4 
ARM LENGTH ARM RISE - m ( ft. l 

"L" '" "' I. 8 m ( 6' -O"l 0.9 m ( 3. 0' l I. 2 m ( 4. O' l 
,. 4 m ( 8' - 0 ") I. 2 m ( 4. O') I. 8 m ( 6. O') 
3.0 m ( IO' -O"l 1.5 m ( 5. O') l. 8 m ( 6. O' l 
3. 7 m ( 12' -0 "l I. 5 m ( 5. O' I 1.8 m ( 6, O') 
4. 6 m ( I 5' - 0 "I I. 5 m ( 5. O') 1.8 m ( 6. O') 
6. I m ! 20' 0") ,. l m I ,lJ') 2. 4 m ( 8. O' l 
7. 6 m ( 25' -0") 2. 4 m ( 8. O' I ,. 7 m ( 9. D' l 
9. l m ( 30' -0") ,. 7 m ( 9. O') 3. 0 m r 10. O') 

GROUNDING LUG ACCESSIBLE HANDHOLE 

( 2' -0") 
MIN 

WEAK POST GUIDE RAIL 

TABLE 2 
TYPE OF "X" DISTANCE m (ft.) 

GUIDE RAIL MINIMUM 
2-5 0.9 m { 3' -0"1 
2-SC 0.6 m ( 2' -0") 

REMOVABLE BOLT COVER 
(4 REQUIRED)- CONTINUOUS WELD , ,-1;;; 

I fz?_~.,i 

DISTANCE, 
TABLE 2. 

TYPE A 

GALVANIZED STEEL SPRING 
WASHER, AS REQUIRED. 

ANCHOR BASE MIN 

1"'1-----+-ANCHOR BOLT g~~gE B~~ l ~~;::c:;:::i,,.,;-~-±;J-

POLE MOUNTING DETAILS STRONG POST GUIDE RAIL 

O FOR TYPES LIGHTING POLES, 
SEE NOTE 5. 

GUIDE RAIL CLEARANCES 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

NOTES 

PROVIDE MATERIALS, CONSTRUCTION AND MANUFACTURER'S CERTIFICATION OF COMPLIANCE WITH 
LOAD TESTS MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTIONS 910 ANO 1101. 

SEE RC-BOM FOR POLE FOUNDATION DETAILS. 

PROVIDE IDENTIFICATION & DATE TAGS, AS SHOWN ON SHEET 2, FOR ALL POLES. 
DESIGNATE ID AS ON PROJECT PLANS. 

PROVIDE FHWA CERTIFIED BREAKAWAY BASES FOR TYPES POLES MEETING THE LATEST AASHTO 
REQUIREMENTS FOR BREII.KAWAY SUPPORTS. MOUNT TYPE S POLES IN ACCORDANCE 
WI TH MANUFACTURER' 5 RECOMMENDATIONS, PLACE WASHERS, FLAT DR SPRING TYPE, WHEN 
REQUIRED, AS RECOMMENDED, ANO THREADED PARTS, TORQUED AS SPECIFIED. 

CONSTRUCT POLE SHAFTS 9. 1 m ( 30' -O"l OR LESS IN LENGTH OF ONE PIECE. 
POLE SHAFTS OVER 9. l m 130' -O'"l IN LENGTH MAY BE TWO SECTIONS. MIN!MW.1 SECTION 
LENGTH FOR TWO SECTION POLE SHAFT IS 4.6 m ( 15'-0"l, 

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. 

USE GALVANIZED OR STAINLESS STEEL FLAT WASHERS TO PROVIDE A 3 11/a"I TO 6 ( 1/ 4 ") 
DRAINAGE GAP ABOVE CONVENTIONAL POLE FOUNDATIONS. THIS ELIMINATES THE NEED FOR 
DRA!N GROOVES, DRAIN PIPES AND CAULKING. USE SHIMS AS REQUIRED. 

FURNISH CONVENTIONAL STEEL LIGHTING POLES WITH SINGLE MEMBER BRACKET TYPE ARMS 
UNLESS OTHERWISE INDICATED OR SPECIFIED ON THE PLANS OR SPEC)AL PROVIS[ONS, 

THE MOUNTING HEIGHT IS DEFINED AS THE HEIGHT OF THE LUMJNAIRE ABOVE THE ROADWAY 
AND !S TO BE WITHIN 0.3 m 11'-0") OF THE MOUNTING HEIGHT SPEClFIED. 

10. ALL DIMENSION':, ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN (l PARENTHESIS. 

11. PROVIDE ALUMH,UM POLES WITH TRUSS ARMS MEET!NG THE GENERAL SILHOUETTE 
REQUIREMENTS o:: <; TEEL POLES. 

NOTE: 

------------+--~w 
w 
~ 

c=-}+f 

T:MH+C 

OVERHANG 

SET BACK 

B A 

SLOPE~ 
1: Y ( Y: I L l PAVEMENT 

l SHOULDER 

TYPE A** SLOPE= l;X (X:lJ 

* C-DIMENSIONS, APPLICABLE TO CONVENTIONAL UGHTING POLES, ARE 
FOR ESTIMATING PURPOSES ONLY AND SHOULD NOT BE USED FDR 
DETERMINING LIGHTING POLE DIMENSIONS WITHOUT VERIFICATION. 
THE CONTRACTOR IS RESPONSIBLE FOR FURNISHING L lGHTING POLES 
OF PROPER DIMENSIONS TO PROVIDE THE MOUNTING HEIGHT SPECIFIED. 
THE C-OIMENSJDNS ARE BASED ON INFORMATION FROM CROSS SECTlON 
PLANS. CHANGES OF ROADSIDE FIELD CONDITIONS MAY AFFECT TW: 
C-OJMENSION. NEGATIVE C-DIMENSION MEANS ELEVATION OF TOP OF 
FOUNDATION !5 HIGHER THAN ELEVATION OF EDGE OF PAVEMENT. 

**FOR TYPES LIGHTING POLES, TAKE INTO CONSIDERATION THE BREAKAWAY 
DEVICE HEIGHT, 

TERMINOLOGY 

EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

B(;REAU OF DESIGN 

HIGHWAY LIGHTING 
CONVENTIONAL LIGHTING 

POLE DETAILS 

RECOMMENDED APR. 15 , 2004 

..a...._4.£<!: < 
OJ RECTOR, BUREAU OF DESIGN 

RECOMMENDED APR. 15, 2004 SHT J_ OF _1._ 

??J-fl#I., 
CHIEF ENGINEER RC-83M 



DRIVE EXTENSION---

CONTROL~ 
ON MIN ~~~TC~ ~ 

.'p;:;-;~; p:::: _l I 
POWER SUPPL 'f ___J 

* TRANSFORMER 
JS OPTIONAL. 

21. 15 rrm2 ( 114) 
BARE COPPER TO 
GROUNO ROD 

0 

~POWER CABLE 

--SUPPORT CABLE 
l 3 REQU I REOl 

~~i',-~---jJ-----CABLE TERMINATOR 

--- POWER CABLE CONNECTOR 
( WATERTIGHT! SOLID NEUTRAL BAR 

ISOLATED FROM GROUND 

CABLE STRAP 

GROUND LUG 

---WINCH 

WINCH CABLE 

SAFET'f CABLES - TWO REQUIRED 
WHEN POLE IS FURNISHED 
WITHOUT LATCHING DEVICE. 
ATTACH TO WI NCH MOUNT! NG 
PLATE OR TO EYE SOL TS IN 
THE FOUNDATION. 

LJGHTNING 
ARRESTER 

G N L 1 L2 

HEAD FRAME 

LUMlNAIRE RING·-

TERMINAL BOX 
MOUNTED ON 
LOWERING RING 

HIGH MAST POLE 

10 AMP FUSE, GLASS TUBE 
T'fPE IN FUSE BLOCK 

SOLID PHASE BAR 
( OPTJONALl 

___ 20 AMP ENCLOSED 
CIRCUIT BREAKER 
( SEE NOTE 21 

HAND HOLE 

!I /I 

,,----NICKEL TIP COPPER LlGHTNING ROD, 

'1 II 

500 ( 20") MINIMUM ABOVE 
HEAO FRAME COVER ; 
LIGHTNING ROD GROUNDED 
TO LUG AT TOP OF 
POLE WlTH 53. 43 rrm2 l AWG 1'\/0 I 
BRAIDED COPPER. 

NOTES 

1. SEAL HEAD FRAME AND LUMINAIRE ASSEMBLIES TO PREVENT INTRUSION 
OF BIRO LIFE. 

2. PROVIDE 2 POLE, CJRCUJT BREAKER DISCONNECT, !N NE!..IA 1 
ENCLOSURE WITH EXTERNAL OPERATION. 

3. GROUND LIGHTNING ROD GROUNDING CONDUCTOR DIRECTLY ON THE POLE 
SHAFT WlTH LUGS PROVIDED B'f THE MANUFACTURER OF LlGHTNING ROD. 
BONO THE NEUTRAL WIRE TO THE GROUND EITHER AT THE GROUND LUG 
OR INSID!: THE ENCLOSURE AT THE POLE BASE. 

4. MAKE ALL l,HSCELLANEOUS HARDWARE STAINLESS STEEL. 

5. PROVlOE WIRING, FROM TERMINAL BOX TO LUM!NAIRE, IN 
WIREWAY PROVIDED IN LUM!NA!RE RING OR IN SEALTITE 
FLEXIBLE CONDUIT. 

6. AFFIX POLE IDENTIFICATION & DATE TAG TO EACH HIGH 
MAST POLE. 

7. PROVIDE BOXES AS PER PUBLICATION 408/2000, SECTION 
1101.11 (cl. PADLOCKS ARE NOT REQUIRED FOR THE BOXES. 

TYPICAL LOWER SECTION MECHANISM TYPICAL CIRCUIT SCHEMATIC TYPICAL HIGH MAST POLE 

y 
~ §~;~:ig;~kA~OLES 

I 
SECTION 

WELD BEAD I 

CHAIAFER !NSIOE-~~H--'t---' 
OF UPPER SECTION 

- AT THE OVERLAP. 
JNSIDE OF OUTER 
SECTION AND OUTSIDE 
OF MALE MATING 
SECT !ON. 

POLE OVERLAP DETAIL 

ATTACHMENT WITH SS SLIDE-IN CHARACTER 
RIVOTS OR SCREWS. PLATES. 

3 ! 1/a") OJA. HOLE Fa/ALUMINUM HOLOER FOR 

1 A 
CIRCUIT---+---, 
IDENTIFICATION 

IMIOI 

1 4 
POLE 

NUMBER-, 

25(1")HIGH 
REFLECTIVE 
CHARACTERS. 

LPROVIOE CHARACTER PLATES 
WITH BLACK CHARACTERS ON 
WHITE BACKGROUND OR WHITE 
CHARACTERS ON BLACK 
BACKGROUND. 

POLE IDENTIFICATION AND DATE TAG DETAIL 
FOR CONVENTIONAL AND HiGH MAST ?OLES 

NOTE: EITHER ALL METRIC OR ALL ENGL !SH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENN§YLV A.NIA. 
DEPARTMENT OF TRANSPORTATION 

BL"REAU OF DESIGN 

HIGHWAY LIGHTING 
HIGH MAST LIGHTING 

POLE DETAILS 

SHT _?_ OF ..1.... RECOMMENDED APR. 15, 2004 

..a.._40"""' ,"/ 
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CHIEF ENGINEER RC-83M 0 l RECTOR , BUREAU OF OES I CN 



( 

( 

( 

PAVEMENT 
TOP OF 
SHOULDER 

-- SUBBASE 

610 
( 24 ") 

MIN 

DIRECT-BURIED CABLE AND CONDUIT 

300 DIRECTIONAL ARROWS, 
~-'~'~'-"~I ----1 AS REQUIRED. ARROW 
1 1 AND LETTER DEPTH 
1 ! 13 < Y2 "). 25 ( \ ") C,-!AMFER 

TYP. 

Ln•, r1 75 IJ"l_j - !! _JI 
75 ( 3 ") ~ ~ CABLE AND 

CONDUIT MARKER -- CLASS A 
CONCRETE 

PHOTOELECTRIC 
CONTROL DEV! CE 
(PLUG-IN TWIST 
LOCK TYPEJ 

CLAMP 
CONDUIT 
TO POLE----

CONOU IT O,~ 
FAR SIDE 
OF POLE -----fu 

TYPE "LB" 
CONDUIT 
F!TT!NG---cp 

FACING NORTH SKY 
--------z__ 

WEATHERHEAD 

SECONDARY POWER FROM 
LOCAL UTILITY COMPANY 
120/240 V OR 240/480 V, 
I PHASE, 60 Hz !MAY BE 
DELIVERED UNDERGROUND.) 

CLASS 4 TREc,A~T~E~D ____ _ 
WOOD POLE -

METER AND METER SOCKET 
(METER SUPPLIED ANO 
JNSTALLED BY ELECTRIC 
UTILITY CO\!PANY) ( IF 
REQ' Ol , SEE NOTE 2. ---- i, 
CONrnOL CAB !NET 

GUY WIRE, 
AS REQUIRED. 

N -NEUTRAL 
L1-L!NE1 
L2-LINE 2 

M -MANUAL 

ITEMS 

A -AUTOMAT re 
(D-MAJN CIRCUIT BREAKER 
@-CONTROL CONTACTOR 
(})-PHOTOELECTRIC CELL ( PLUG- !N TYPEl 
@-SELECTOR SWITCH 

@-DISTRIBUTION BREAKERS ( 10 000 A!Cl 
@-CONTROL CAB JNET 

(i} - 15 A, SP BREAKER 
@-LIGHP,/JNG ARRESTER 
SP-SINGLE POLE 
OP-DOUBLE POLE 

ITEMS @ , Q) ANO 0 ARE NOT 
REQUIRED IF EACH LUMJNAIRE HAS A 
PHOTOELECTRIC CONTROL ELEMENT. 

120/240 V 
OR 

240/480 V 

I __L ' 

0-t-_ ,_ __ l_ : ® 

® 

(SEE TYPJCAL CONTROL 
CABINET SCHEMATIC 
WIRING DIAGRAM.)-- -

PROVIDE GALVANIZED STEEL 
CONDUIT ABOVE GROUND LINE 
UNLESS INDiCATED OTHERWISE. 

CO\JDU IT-

EXOTHERMIC 
WELD OR 
BRONZE 

21. 15 mm2 

CONNEC~OR ~// 

( 11 4l M!N. BARE 
COPPER WIRE IN 
190 ( % "l CONDUIT 

! 

r:;:·F[N!SHED 

i''°'w 
600 

MJN DEPTH; 124") 
l.7mf5'-6") I 

COMPACT __ .. __l_ 

BACKFILL , TO RO OW y TW)RQUGHi v - - A A 
' -I· ILfi L!GHTJNG 

l_______~I::t------ GROUND ROD 
19x3.0m 

GRADE~# 

CONDUITS I NUMBER 
MAY VARYJ 

'i~~ 
lJ 
~J 

::::110NT '/JEW 

NOTES FOR DIRECT-BURIED 
CABLE AND CONDUIT 

TRENCH ALONG THE GENERAL LINE SHOWN ON THE 
PLANS. 

DO NOT TRENCH IN GUIDE RAJL LINE. 

LOCATE DIRECT-BURIAL CONDUIT W!TH TEMPORARY 
PLASTIC MARKERS OR OTHER APPROVED METHODS 
WHERE THERE IS A POSSIBILITY OF DISTURBANCE 
BY GUIDE RAIL ERECTION OR SIMILAR CONSTRUCTION. 
VERIFY GUIDE RAIL LOCAT!ONS SHOWN ON THE 
L !GHTING PLANS. 

HAVE ALTERNATE TRENCH LINE, OTHER THAN AS 
SHOWN ON THE PLANS, APPROVED BY THE ENGINEER. 
JN NO CASE APPROVE AN ALTERNATE TRENCH LINE 
WHICH RESULTS !N INCREASING THE CIRCUJT 
LENGTH MORE THAN 51/.. 

INSTALL CONDUIT TO PERMIT DRAINAGE 
TOWARDS NEAREST EARTH JUNCTION 
BOX AS APPLICABLE. 

PROVIDE PERMANENT MARKING TAPE IN THE 
LAST LIFT FOR THE ENTIRE TRENCH LENGTH. 

25 ( 1 ") 

CLASS A 
CONCRETE 

EXOTHERMIC WELD 
OR BRONZE CONNECTOR 

LQ.J-..T~ 

- L !NE AND NEUTRAL WIRES TO 
LUMJNAIRE 5. 26 rrm2 1 11 10) WIRE. 
7-STRANO CONDUCTOR 90"C 
DRY RATING. 

-5.26 mm2 i 11 10 J TO GROUND LUG IN 
POLE ACCESSIBLE FROM HANDHOLE. 
FOR ALL POLES OTHER THAN 
TRANSFORMER TYPE BREAKAWAY 
BASE. 

- RU3BER MOLDED BREAKAWAY 
CONNECTORS, BREAKAWAY 
FEATURE IS OPTIONAL FOR 
TYPE A POLES. 

l BREAKAWAY SUPPOR~ 
SEE NOTE 4, RC·83M, 
SHEET 1. 

RUBBER MOLDED 
''THRU'' CONNECTOR 

· CARRY 21. 15 rm, 2 ( 11 4l BARE GROUND 
WIRE T~RU GROUND LUG PROVIDED 
IN TRANSFORMER BASE ANO BUG TO 
NEUTRAL WIRE, FOR TRANSFORMER 
TYPE 3REAKAWAY BASE. 

21. IS mm2 ( 11 4) GROUND WIRE 

'-- GROUND ROD, 130 X 2. 4 m 
( '.h" X B'-O"l MINIMUM, 
COPPER CLAD STEEL WITH 25 fl 
MAXIMUM RESISTANCE TO EARTH 
GROUND. 

WIRING DETAIL 

NOTES 

I. PROV!OE MATERIALS AND CONSTRUCT AS SPECIFIED IN 
PUBLICATION 408, SECTIONS 910 AND 1101. 

® 

- CONDUIT 

2. PROVIDE METERED ELECTRIC SERVICE EXCEPT WHERE DEPARTMENT 
APPROVED SPECIAL UNMETERED ENERGY ONLY RATE iS AVAILABLE. 

,. MAKE SPLICES WITH PRE-MOLDED, OISCONNECTABLE 

4. 

CONNECTOR KITS. PROVIDE SPLICES WITH FUSES FOR TAPS TO 
LUMINAIRES FOR CONVENTIONAL LIGHTING. CONNECT THE GROUND 
TO THE NEUTRAL WITH A SPLIT BOLT CONNECTOR AND COAT WITH 
CORROSION PROHJB!TOR. 

ALL DIMENSIONS ARE IN MILLIMETE~S UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ll PARENTHESIS. 

NOTE: E!THER ALL METR!C OR ALL ENGL!SH VALUES 
MUST BE USED ON PLANS. METR ! C AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENJ\°SYLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BTJREAU OF DESIGN 

HIGHWAY LIGHTING 
LIGHTING AND ELECTRICAL DETAILS 

SIDE ·.;IEW { ¾--: 10'-0' 
MIN 

TYPICAL TERMINAL POLE EQUIPMENT 
ARRANGEMENT FOR 0 OWER_SUPPLY 

TYPICAL CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM RECOMMENDED APR. 15, 2004 

..a,.,_,4 • ..£<,;'.% 
RECOMMENDED APR. 15 • Z00 4 SHT _!__ OF J__ 

¢p.ejµ.lL i-----~~-, 
CKIEF ENGINEER R c- 8 4 M DIRECTOR, BUREAU OF DESIGN 
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TABLE A 

~ 
BRACING REQUIREMENTS k TABLE E 

BRAC ! NG TREE SIZE MINIMUM STAKE BRACE REQUIRED f TIME-RELEASE WATER CARTON 
TYPE DECIDUOUS EVERGREEN POST LENGTH TYPE POST SIZES -

CHANNEL BAR o. 57 kg ( l1/4 LB !POST H2- 1 

9 
NO. OF CARTONS PLANT HEIGHT 

2 -- - - - 1.2rnT01.8mHT 2.0 m I UP TO 300 ( 12 ") 
(4'-0" TO 6'-0" HT) ( 6' -6 "I 

WOOD 50 ( 2 ") X 50 l 2 ") FULL DIM 2 300 ( 12 "') TO 600 ! 24 ,.) 

3 
-----

600 ( 24") TO 900 ! 36 ") 

l. B m TO 2. 4 m HT 
CHANNEL BAR l.36kg(3l8) POST H2-2 BURY TIME-RELEASE 

2 40 TO 60 CAL 2. 4 m -· - - - ------- --- WATER CONTAINER 
( 11/2" TO 21/2" CAL I !6'-0" TO 8'-0" HT l t B' -0 "! AT LEAST \00 ( 4 ") OEEP,l woo~ 50 ( 2 ") X 50 ( 2 "l FULL DIM 

CHANNEL BAR 1.36kgC3LBl POST H2-2 60 TO 90 CAL 3, 4 m 
2 (21/2" TO 31/2" CAL l ( \ 1' -0 ") 

WOOD 75 ( 3 ") X 75 { 3 "l FULL DIM '~,f' " OVER 90 CAL 3. B m 
CHANNEL BAR 1. 36 kg ! 3 LB l POST HZ-3 1mg: o/.. ,,fl , 11r· K 2 ( OVER 3½" CAL I - -- - - ( 12' -6 "l 

WOOD 75 ! 3 ") X 75 ( 3 "I FULL OIM CUT-OFF-:-::-;- \ ' , • . ~ .N ' :_:_. PREPARE PLANT PIT 

1.5 m HT TO 40 CAL 2. 4 m 
\-J! , . WIDE ENOUGH TO INSTALL 

3 -- --- WOOD 50 ( 2 "l X 50 ! 2 "l FULL OIM . ·>::.::_cc::- .. _:_.· . .-:-·,,.-. ·. 
ROOT SYSTEM AND GEL 

(5'-0"HTT0 1 ½" CAL J l 8' -0 ") • WATER CARTON. 

t ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS: PLANTING METHOD B 50 ( 2 ") X 50 ( 2 'I C 50 ( 2 ") DIAMETER ROUND STAKE AND 
TS l 3 ") X 75 { 3 ") 75 C 3 ") OlAMETER ROUND STAKE. SEEDLING MATERIAL & TABLE B 

110 g' 16-8-16 ROOT CONTACT SEEDLING TRANSPLANTS 
FERTILIZER PACKET SCHEDULE 

TREE SIZE NUMBER 
DEC!DUOUS I EVERGREEN OF PACKETS 

UNDER 25 ( 1") CALIPER '50 ( I 8 "I TO 900(36") HE !GHT I TABLE F 
25 l l") TO 50 ( 2 ., CAL I PER 900 ( 3' -o ") TO 1.Bm(6'-0") HEIGHT 2 TREE PLANTING PIT SIZE CRITERIA 

50 ( 2 ") TO 60 ( 2½ "I CAL !PER I. 8 m ( 6' -0") T02.4ml8'·0"l HEIGHT 3 

60 ( 2½ ") T090(3½"l CALIPER - - - - - 4 DECIDUOUS TREES EVERGREEN TREES 
90 ( 3½ ") TO 100 ( 4 ") CALIPER s B&B, AND WIRE ROOT PROTECTION DEVICES CONTAINER GROWN TREE MIN. TOP DIAMETER OF 
I 00 I 4 ") TO 125 ( 5 "I CAL 1 PER 6 M !N. TOP DIAMETER OF MIN. TOP DIAMETER OF HEIGHT PLANTING PIT 

FLOWERJNG NUMBER CAL I PER HEIGHT PLANTING PlT HEIGHT PLANTING PlT 
TREES OF PACKETS 25 11") -- 1. SM ( 5' ) 1. 2M ( 4' ) 900-1.SM 

900 ( 3' l 1.SM(S'l 
I. 5 m ( 5' -0") TO 3.0 m (10' -O"l HEIGHT 3 "2 CONTAINER ( 3' - 5') 

40 (1½"1 I. 5M ( 5' ) 

NUMBER 50 ( 2 ") -- t. BM ( 6') \. SM ( 5' l 1. 2M I 4' l 
1. BM- 2. 4M 

\. BM ( 6') SHRUBS OF PACKETS "5 CONTAINER C 6' -8' l 

300 I 12 ''l TO 600 ( 24 ") SPREAD I 
60 ( 21/2 ") 1. BM (6') 

OR HEIGHT 1. SM ( 6' l 1. 2M { 4') 
80 ( 3 ") -- 2. OM ( 7' l "5 CONTAINER 

600 I 24 "l TO 900 t 36 ") SPREAD OR HEIGHT 2 
90 ( 3 1/2 ") -- 2. OM ( 7' l 30 ( 11/4 ''l 1.5Ml5') 

900 ( 3' -0") TO l.5ml5'-0") HEIGHT 3 2.5M I 8' ) 
_,,_,o CONTAINER 

100 ( 4 "I 

-- \.2M-2.4M I. 5M ( 5' ) 
40M (I½'') l. SM r 5' l 

TABLE C ( 4' -8' ) ot-\S CONTAINER 

10 g' 20-10-5 BARE ROOT 
FERTILIZER TABLET SCHEDULE 

-- 1. 2M-2. 4M I, SM ( 5' l ( 4• - 8' l 

I ALL EvrncREENtDECIDuous 5EEDL ING5 I 1 TABU:TI 

I ALL GROUNDCOVER MATERIAL ! I TABLET I 

TABLE D 
NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 

COLLAR STRAP BRACING SCHEDULE MUST BE USED ON PLANS. METRIC AND 
BRACING - RUBBER COLLAR STRAP SCHEDULE ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

TREE SIZE STRAP SIZE 
COMMONWEAL TH OF PENNSYLVANIA TREES UNDER 50 ( 2 "l CALIPER MIN. 38 (I½ "I WIDE x 335 ( 14·'\ LENGTH 

TREES 50 ( 2 ") CALIPER OR LARGER MIN. 75 r 3 ") WIDE x 480 ( 19") LEKGTH DEPARTMENT OF TRANSPORTATION 
BRACING - F !BER COLLAR STRAP SCf-'EDULE BGREAU OF DESIGN 

ALL TREES-100 (4"J CALIPER ANO SMALLER MIN. 20 ( :y. ") WIDE x APPROPRIATE LENGTH WI TH OUT GROMM_~ 

TREES 75 < 3 ") CAL !PER AND SMALLER MIN. 25 r I "l WIDE x 450 ( 11< "'l 1 .. EI\GTH·WITH GROMMETS -·-----· ------------------
TREES LARGER THAN 75 ( 3 ") CALJPER MIN. 25 I 1 "' W[D[ X 600 I 2cl "") LENGTH-WiTrl GROW.!E:TS 

-· -··---· ---- -- - ------- ... _ 
TREES I 00 ( ~ "l CALIPER AND SMALLER MIN. 25 '. "l w J DE x85D(3~"l LENGfH-W]TH NAIL TACK BRACING AND PLANTING 

DETAILS 

RECOMMENDED APR, 15, 2004 RECOMMENDED APR. l S' 20M SHT 1..... OF .1_ 

,a.,.4.~ "(. ,?/J-e'IJ_-tu, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-91M 
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