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@ Change# 1 

'I\'.:" TRANSMITTAL Publication 72M 

LETTER April 2000 Edition 

~~-299 (8-72) Date 
April 16, 2001 

.>ject: 

Revisions to Standards for Roadway Construction RC's 24M, 28M, 31M, 34M, 39M, 52M, 53M,54M,57M, 58M, 59M, 66M, 81M 82M. 

INFORMATION AND SPECIAL INSTRUCTIONS: 

Incorporate the attached revisions into the April 2000 Edition of the Standards for Roadway Construction. These revisions should be adopted 
as soon as practical on all new and existing designs without affecting any letting schedules. PS&E submissions to Central Office after 
July 16, 2001 should include these revisions. 

The following represents a listing of the major changes or addition to each standard drawing. Only revised sheets are listed. Remaining 
sheets of the same standard show new dates onlv. 

RC-24M 

RC-28 

RC - 31M 

~ -34M 

RC-39M 

RC-52M 

RC- 53M 

RC-Sheet# Change Description 

(1 of 1) Section A-A. Changed Bituminous Binder Course, 
10-2 to Bituminous Concrete Base Course. 

( 1 of 1) Revised Table A. Revised the depth of the paving 
notch to be the same for bituminous or concrete. 

(1 of 2) The metric dimension, indicating the length of the 
Outlet Edwall, was changed from 1400 to 1371 mm 

(2 of 10) 

(4 of 10) 

(8 of 10) 

(9 of 10) 

(3 of 5) 

(4 of 5) 

(3 of 6) 

(4 of 6) 

(6 of 6) 

Revised Notes 1 and 7 

Revised the dimension in Section B-B. 

Revised Notes 2 and 9 

Added Note 6. Existing Note 6 changed to Note?. 

Revised Note 1. 

Revised Note 2. 

Revised Note 5 

Added Note 3 

Added Notes for Case 1 and Case 2 to indicate that 
"For length of Need, See DM-2, Chapter 12." 

(1& 2 of 2) The details in RC-53 were changed to reflect the 
modifications made of the Type 2 Weak Post Guide 
Rail in order to meet NCH RP Report 350 criteria. 

The Weak Post system was crash tested at TTI and 
approved by the Federal Highway Administration. 

The major changes are: 1) the top rail height was 
increased by 2" to 32". 2) Rail splices are located at 
mid-span rather than at a post. 

~--

RC-54M 

RC - 57M, RC-58M 
and RC-59M 

RC-66M 

RC - 81M 

RC-82M 

., 

CANCEL THE FOLLOWING: 

Index Sheet April 28, 2000 
RC-24M April 28, 2000 
Rc-28M April 28, 2000 
RC-52M April 28, 2000 
RC-53M April 28, 2000 
RC-54M April 28, 2000 
RC-57M April 28, 2000 
RC-58M April 28, 2000 
RC-59M April 28, 2000 
RC-66M April 28, 2000 
RC-81M April 28, 2000 
RC-82M April 28, 2000 

~ 

\ 

(1 of 7) 

(5 of 7) 

(6 of 7) 

Designers should review RC-53M carefully for these and 
other minor changes. 

Revised Note 4 

Added Note 6 to indicate pay limits for the backslope 
Anchor Terminal. 

Revised Note 3 and added Note 7 to indicate pay limits 
for the backslope Anchor Terminal. 

(All Sheets) Most of the details and reinforcement shown on RCs 
57M, 58M and 59M have been revised. 

(1 of 1) 

(1 of 1) 

(1 of 1) 

Our standard F-shape precast concrete barrier was 
redesigned and crash tested at TTI. The steel plate 
was modified to 12" wide and ½" thick. 
Reinforcement was increased around the slot on both 
ends of the barrier segments to prevent spalling. 
However, the shape and height of the barrier 
remained the same. 

The barrier met the conditions in NCHRP Report 350 
and was approved by the Federal Highway 
Administration. 

Designers and inspectors should review these 
standards carefully. 

Revised Section A-A (Cone. Alt.) to indicate that the 
corrugations can be milled or formed. 

Revised Note 3. 

Revised Note 3. 

,// 

REQUEST ADDITIONAL COPIES FROM: 

Bureau of Office Services 
Publications Sales Office 
P.O. Box 2028 
Middletown, PA 17120 

APPROVED FOR ISSUANCE BY: 

Bradley L. Mallory 
Secretary of Transportation 

i, ... By; ~~ • • 
Michael M. Ryan, .E. 
Deputy Secretary for 
Highway Administration 
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STANDARD DRAWING 
NUMBER 

EARTHWORK 

DRAWING 
DATE DESCRIPTION 

RC-10M ______ APR 28, 2000 _CLASSIFICATION OF EARTHWORK 
RC-11M_( 2 Sheets) __ APR 28, 2000 _CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
RC-12M_(2 Sheets) __ APR 28, 2000 _BACKFILL AT STRUCTURES 
RC-13M ______ APR 28, 2000 _PAY LIMIT OF SUBBASE 

PAVEMENTS 
RC-20M_(3 Sheets) __ APR 28, 2000 _CONCRETE PAVEMENT JOINTS 
RC-21M ______ APR 28, 2000 _REINFORCED CONCRETE PAVEMENT 
RC-23M_(3 Sheets) __ APR 28, 2000 _BRIDGE APPROACH SLAB 

*RC-24M ______ APR 16, 2001 _PAVEMENT RELIEF JOINT 
RC-25M_(5 Sheets) __ APR 28, 2000 _SHOULDERS 
RC-26M_(5 Sheets) __ APR 28, 2000 _CONCRETE PAVEMENT REHABILITATION 
RC-27M ______ APR 28, 2000 _PLAIN CONCRETE PAVEMENT 

*RC-28M ______ APR 16, 2001 _OVERLAY TRANSITIONS AND PAVING NOTCHES 

DRAINAGE 
RC-30M _ ( 4 Sheets) __ APR 28, 2000 _SUBSURFACE DRAINS 

* RC-31M_( 2 Sheets) __ APR 16, 2001 __ ENDWALLS 
RC-32M ______ APR 28, 2000 _SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 

CONCRETE COLLAR FOR PIPE EXTENSION 
RC-33M _ ( 2 Sheets)_ APR 28 , 2000 _END SECT! ONS FOR PI PE CULVERTS 

*RC-34M_(10 Sheets)_APR 16, 2001 _INLETS 
RC-35M ______ APR 28, 2000 _DRAINAGE DIKE 
RC-36M ______ APR 28, 2000 _SPRING BOXES 

*RC-39M_(5 Sheets) __ APR 16, 2001 _STANDARD MANHOLES 
RC-4QM ______ APR 28, 2000 _SLOPE PROTECTION 
RC-43M ______ APR 28, 2000 __ GABIONS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE 

GUIDE RAIL AND MEDIAN BARRIER 

DESCRIPTION 

RC-50M_( 2 Sheets)_ APR 28, 2000 _GUIDE RAIL TRANSITION AT END OF STRUCTURE 
* RC-52M _ ( 6 Sheets)_ APR 16, 2001 _ TYPE 2 STRONG POST GU IDE RAIL 
*RC-53M_(2 Sheets)_APR 16, 2001 _TYPE 2 WEAK POST GUIDE RAIL 
* RC-54M_( 7 Sheets)_ APR 16, 2001 _BARRIER PLACEMENT AT OBSTRUCTIONS 

RC-55M _____ APR 28, 2000 _TYPE 2 WEAK POST MEDIAN BARRIER 
*RC-57M_(6 Sheets)_APR 16, 2001 __ CONCRETE MEDIAN BARRIER 
*RC-58M_( 5 Sheets)_ APR 16, 2001 _SINGLE FACE CONCRETE BARRIER 
*RC-59M_(2 Sheets)_APR 16, 2001 _CONCRETE GLARE SCREEN 

FENCES AND CURBS 
RC-60M_( 3 Sheets)_ APR 28, 2000 _RIGHT-OF-WAY FENCE 
RC-61 M ______ APR 28, 2000 _ RIGHT-OF-WAY GATES AND REMOVABLE FENCE SECTIONS 
RC-63M_( 2 Sheets)_ APR 28, 2000 _PERMANENT BARRICADES 
RC-64M ______ APR 28, 2000 _ CURBS AND GUTTERS 
RC-65M ______ APR 28, 2000 _CONCRETE MOUNTABLE CURBS 

*RC-66M ______ APR 16, 2001 _CONCRETE TRAFFIC SEPARATOR 
RC-67M_(2 Sheets)_ APR 28, 2000 _CURB RAMPS 

POLLUTION CONTROL 
RC-70M_(5 Sheets)_APR 28, 2000-EROSION AND SEDIMENT POLLUTION CONTROL 

HIGHWAY LIGHTING 
RC-80M_( 2 Sheets)_ APR 28, 2000 _HIGHWAY LIGHTING-FOUNDATIONS 

*RC-81M ______ APR 16, 2001 _HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 
*RC-82M _____ APR 16, 2001 _HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 

RC-83M_( 2 Sheets)_ APR 28, 2000 _HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
RC-84M ______ APR 28, 2000 _HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91M_(2 Sheets)_ APR 28, 2000 _BRACING AND PLANTING DETAILS 

April, 2000 Edition 
* Chonge •1 April 16, 2001 
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PAY LIMIT FOR 
PAVEMENT RELIEF W 
JOINT 

PAY LIMIT FOR 
PLC PAVEMENT 
AND 
RC PAVEMENT 

BRIDGE 

A 

E.L.Al'l 

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

2.1 m{7'-0"J 1.5 m (5"-0") 
300 I 300 

( 12 ") _i__ll_'.'._l 

SEE NOTE 7 

,. 

·-1 · 

150 C 6") 

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

BITUMINOUS CONCRETE 
BASE COURSE 

( 3 ") 

I 
I 
I 

I I 
L _I 

-cSEE 

2.1 m<7'-0") 

SECTION A-A 

450 ( 18 ") 
I . [1"'40 ( 11/2 ") WEARING COURSE, ID-2 

J_£_AC 20 

410 
< 16") 

BRIDGE 
APPROACH 
SLAB 

300 ( 12") 

PLACE AGAINST COMPACTED SUBGRADE 
MATERIAL WITHOUT FORMS. 

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

NOTE 4. 

SCHEDULE OF REINFORCEMENT STEEL 

MARK I SPACING LENGTH NUMBER SIZE C - C REQUIRED 

A #J3 < #4) 300 ( 12 ") 3.2m(10'-6") W/0. 3 
B #13 ( #4) 300 C 12") W-100 C 4 "l 5 

C #13 ( #4) 150 C 6") 2.0 m (6'-6") W/0. 3>:2 

D #13 ( #4) 300 { 12 ") w- 1 00 < 4 ") 7 

1550 ( 5' -1 ") 

C-BARS 

~

45• 

" 0 

' 

NOTES 
1. PAVEMENT RELIEF JOINTS ARE APPLICABLE FOR ALL CEMENT 

CONCRETE PAVEMENTS. 

2. USE CLASS AA CONCRETE IN SUBSLAB. (AT CONTRACTOR'S OPTION, 
SUBSLAB CONCRETE MAY BE HES.) 

3. INCLUDE PORTIONS OF REINFORCING BARS WHICH ARE LOCATED OUTSIDE 
THE INDICATED PAY LINES IN BID PRICE FOR PAVEMENT RELIEF JOINT. 

4. WHEN THE PAVEMENT GRADE CAUSES DRAINAGE TOWARDS THE BRIDGE, PLACE 
A SUBGRADE DRAIN { SEE RC-30M. l UNDER THE 150 ( 6") PORTION OF THE 
SUBSLAB. MEASURE AND PAY FOR AS SPECIFIED IN PUBLICATION 
408, SECTION 612, 

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

6. WHERE BRIDGES ARE LOCATED BETWEEN 300 m { 900' l AND 450 m ( 1350' l 
APART, AND THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, PLACE ONE 
RELIEF JO I NT MIDWAY BETWEEN THE BRIDGES. IN THESE CASES , PROV I DE 
THE SUBSLAB AS A UNIFORM 150 ( 6") THICK AND 2. l m { 7' J WIDE. 

7. FOR JOINT DETAILS ON NEW CONSTRUCTION, SEE RC-20M. FOR JOINT 
DETAILS ON RECONSTRUCTION, SEE RC-26M. IF THE DISTANCE TO THE 
NEAREST JO I NT IS LESS THAN 3. 0 m C 1 O' ) , REMOVE THE EXIST I NG 
PAVEMENT TO THE JOINT. 

8. 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 AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

PAVEMENT RELIEF JOINT 

_!_OF_!_ 

C-24M 



I 

APPLY TACK COAT, 
AS INDICATED 

M4 
WEAR ING COURSE 

SEE NOTE 3 , / i * 
40111/,"l MINIM,~U:MJL~\~_-f/ ____ 1 - ---s1NDER·cour,(~~ 

- - , ,1, :..._ _____ -,__J'.£L.{LLCLLLL.l.'LL.<'LfCLLCLLLL.l.'.LL.<LLULLLL:LL<'.LL.,½"-'c'.:.::%,c_.,½'-"%"'-%'-',½'-"&-<..~"""-"-'-'-LL<:LL,//~ 
, \ / r I L 

ORIGIN.Af. 
PAVEMENT 

11. L4 I RECTANGULAR 
PAVING NOTCH 
INCIDENTAL TO 
THE WEARING 
COURSE 

40 ( 11/, "l MINIMUM EXISTING PAVEMENT 

APPLY TACK COAT 

--
OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE DIRECTIONAL 

AS INDICATED 

OVERLAY TRANSITION WITH PAVING NOTCH 
ON CONCRETE AND BITUMINOUS PAVEMENTS 

OVERLAY 

PLAN VIEW 

SUPERELEVATION SECTION 

I 

ORIGIN~',., 
PAVEMENT 

ORIGINAL 
PAVEMENT 

. ORIGINAL - PAVEMENT" 
OVERLAY 

PLAN VIEW 

TANGENT SECT! ON 
TWO-LANE , TWO-WAY TRAFFIC 

OVERLAY TRANSITIONS 

4 SEE TABLE A FOR 
DIMENSIONAL REQUIREMENTS 

* SHOULD EQUAL THE THICKNESS 
OF THE WEARING COURSE. 

TABLE A 

FUNCTIONAL SLOPE PAVING NOTCH 
M L CLASSIFICATION ( MAX IMUMI (MINIMUM! 

INTERSTATE AND OTHER o. 171/. JS m 
LIMITED ACCESS FREEWAYS C 1" IN 50' l ( 50' l 

ARTERIALS> 70 km/h (45 MPH) o. 281/. 9 m 
SEE NOTE 2, CI" IN 30' l ( 30' l 

ARTERIALS< 70 km/h (45 MPH) o. 831/. 3 m 
SEE NOTE 2 C 1" IN 10' l ( 10' l 

COLLECTORS AND LOCAL ROADS 0. 831/. 3 m 
( 1" IN 10' l ( 1 O' l 

CROSS STREETS 8, 331/. o. 3 m 
SEE NOTE 1 ( 1" IN 12 "l ( 1') 

DRIVEWAYS 8. 331/. NO NOTCH C 1 " IN 12 "l 

NOTES 

1, USE HIGHER APPROPRIATE CRITERIA 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 AS 
SPECIFIED IN PUBLICATION 408, SECTION 401.3(jl3. 

4. 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 AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

OVERLAY TRANSITIONS 
AND 

PAVING NOTCHES 

srn, 't 200~ SHT j_ OF .l. 

t~ .. !1:.~ ,~_{{/}If,, RC- 28M 



NOTES: 

e LOCAL CONDITIONS WILL 
GOVERN DIMENSION Ao-E• 

•Lo-E 2.50-e + 300 {12") 

AM i5l 
150 3001 150 
( 6") C 12 ") ( 6") 

4:f!! 
! 

J 

PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
250 rrrn 2/m 

~. 'L~j 150 ( 6") I 
2Dol:II:[ I 
150 ( 6") 

150 
( 6") 

(, 12 ln 2/Ln. Ft. l 
EACH WAY. 

500 I 
( 20") 

~ 2J 

300 
~) 

#13 < #4) BARS Cl 
300 (12"1 C TO C 

PLAN VIEW 

130 
( 5 ") 

SECTION 0-0 TYP. EACH WAY SIDE ELEVATION VIEW TOP & BOTTOM 

TYPE D-E ENDWALL 

NOTES1 

e THE WALL WHICH THE PIPE IS 
CONNECTED TO SHOULD BE 
PARALLEL TO THE ROADWAY. 

• L1:-s = 2. 5D1:-s + 300 t 12 "l 

,,_, 17 
150 300 150 ( ~ l11-i') ~·) 

~~l ·,===-PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
250 rrrn 2/m 
{. 12 ln 2/Ln. Ft. l 
EACH WAY, 

g;;I 
~- f-------l-'-l---~ 

~~r lJ 
PLAN VIEW 

150 
( 6") 

I :~ct? 
#13 (#4) BARS ~ 
Cl 300 ( 12 "I C TO C ( 24 ") 

E-E <TYPJ EACH WAY SIDE ELEVATION VIEW 
TOP & BOTTOM 

TYPE E-S ENDWALL 
PIPE Lo DIAMETER 

450 AND 525 1500 
(18"AND2l"l ( 5') 

600 AND 675 2100 
( 24" AND 21 "I ( 1') 'i. 

750 AND 825 2100 
( 30" AND 33 "l { 9') 

900 ANO 975 3000 
( 36" AND 39"1 ( 10' l 

1050 AND 1125 3300 
(42" AND 45") C 11') 
1200 ANO 1275 3600 
(48" ANO 5\"l ( 12') 

~~}~ o=" ' 
QN ~-
~~ PLAN VIEW 

~ 

150 300 150 
( 6") ( 12") l 6 ") 

PROVIDE 1 LAYER OF -=------j Mf 
REINFORCEMENT BARS~ 150 (6.''1 

,, 
c1IJ 

~ 
250 rrm 2/m --
<.121n2/Ln.Ft.l ~ 
EACH WAY. -- ==11~· 

#13 ( #4) BARS 
Cl 300 ( 12 ") C TO C 
( TYPJ EACH WAY 
TOP &. BOTTOM 

.£J 

SECTION C-C FRONT ELEVATION VIEW 

TYPED ENDWALL 

"'" 

3-#10 (#3) BARS, LENGTH AS REQ'D. 
COVER WITH CEMENT SLURRY 
PAINT OR BITUMINOUS PAINT. 

*1 ~l_f ;-·- I 

(7½"> 
380 

l 15 ") 

MIN EMBEDMENT 
1371 (4'-6") 

BARS < TYPJ 

( PRECAST) SUBSURFACE DRAIN OUTLET ENDWALL 

.:cl '~ 
* H 300 ( 12 "l FOR 100 C 4 ") 0 PI PE 

380 (15") FOR 150 (6")0 PIPE 
400 ( 16") FOR 200 (8") 0 PIPE 
450 C 18 ") FOR 250 ( 1 0 "l 0 PI PE 

,/I ,,;;;'l'f .S· ., ~( ., ~ 
'( " .,'v/,._ro¼ .. ~>' .,io>~,-.. ,, .... ,,~_; ,,, ,,, 
/$ ,•:t / ,,.--- - -,<' 

IW ,,~{,fF // ,/ /,,,7] 
I ,/ / , ::,/ I 

t /~~v I i I 
3-#10 (#3) BARS, 450 ! 18"), COVERED 
WITH BITUMINOUS PAINT. /</// 

I 380 ( 15 ") I 

/ ._z,,'\ 
/ _,,,.,.-----c~'' 

SUBSURFACE DRAIN OUTLET ENDWALL 

I I 
I I 

19 ( r~ ") 

#10 f#3J BARS, WELDED BOTH WAYS, 
COVERED WITH CEMENT SLURRY OR 
BITUMINOUS PAINT.---~ 

50 C 2 ") 

~5~ 

( 1") 

I 

RODENT ffi]~ 
SHIELD ~ 

+ 
0 

SLOTTED 
HEADWALL 

DETAIL 

75 7 5 ~ ----

7 < 3 "Ir 7""1r -j,'35"1/-: ---- -----

~ ~ 
FOR PRECAST USE --t-----r tT5 

? #l3 (#4) BARS (TYP.) ~ (3"l 
- ---- 7 
:;*" 11

11 o*" 
-N 1

11
1 $ ¥ L -'-''T ___ _ 

f------1 75 75 I 11 100 
C 3 ") ( 3 "l I ( 'l "l 

i-0+1so,, .. 1--1 1
1 900136"1 I 450(18"1 1 

FRONT VIEW 

SUBSURFACE DRAIN OUTLET ENDWALL (SLOPED) 

NOTES 

1. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH 
THE REQUIREMENTS OF PUBLICATION 408, SECTION 605 ANO SECTION 714. 

2. THIS STANDARD DEPICTS THE SHAPE ANO DIMENSIONS REQUIRED 
FOR UNIFORMITY AND COMPATIBILITY. PERMIT ONLY ITEMS 
SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15, FOR 
DEVIATIONS OR MODIFICATIONS TO THE STANDARDS, SUBMIT 
SHOP DRAWINGS FOR APPROVAL. 

3. USE CLASS A CONCRETE OR BETTER & CHAMFER EXPOSED EDGES AT 25 ( 1 "l. 

4. PROVIDE PIPE OPENING SIZE IN PRECAST UNITS AT LEAST 
50 l 2 "l BUT NOT MORE THAN I 00 ( 4 "l LARGER THAN THE OUTS IDE 
DIAMETER OF THE PIPE. 

5. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING AND 
INSTALLATION OF ?RECAST ENOWALLS. GALVANIZE METAL 
DEVICES AS SPECIFIED IN PUB 408/2000 SECTION 1105. 

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

7. PROV IDE MORT AR BED OF 25 ! 1 ") PLACED ON TOP OF THE SUBBASE 
MATERIAL FOR LEVELING PURPOSES, WHEN REQUIRED. 

8. PROVIDE REINFORCEMENT, 250 nm 2/m, (.12Jn2/Ln.Ft,l IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709. 

9. THE SLOPED SUBSURFACE DRAIN OUTLET ENOWALL IS DESIGNATED 
FOR INSTALLATION ALONG INTERSTATES AND EXPRESSWAYS 
WHERE THE SUBSURFACE DRAIN WILL OUTLET ON MEDIAN AND/OR 
OUTSIDE SLOPES THAT ARE SUBJECT TO MOWING. 

10. 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. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

SHT _L OF _L 

RC-31M 



SKEW 4 

~~ 

ff 

~ ~ 
*" 13 ( #4) BARS D 300 ( 12 "l C TO C 

TYP. EAC~ ;~ TOP & BOTT. A} 
g~J::¥1 · i: I ~,fl -'I 

FRONT ELEVATION VIEW 
BASE SECTION FOR TYPE D-W 

METRIC EQUATION 

** Do-• Do-11 
SO COS e SI~ <::lli:w 

Lo- 11 SD + O. 10 m 

W1 = 
2

Do-c~s°" :o m FOR 1: 2 SLOPE 

W1= co1 a (Do-JI- 0.5 \
0

) (FOR VARJABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE DESIGNATION.) 

ENGLISH EQUATION 

** Do-, Do-11 
SD = COS e SIN SKEW 4 

Lo-• = SD + 2. 3' 

W1 = 
2D0-11 -2. O' 

cos 9 FOR 2: 1 SLOPE 

W1= co1 e (Do-·-· 0.5 \
0

) (FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE DESIGNATION.) 

'·· 

L r-- PROVIDE 1 LAYER OF I 0-~ I REINFORCEMENT BARS 
250 rrm 2/m 
(.121n 2/Ln.Ft.> 
EACH WAY. 

~ 

~
" 

I 1~1~~1 11 ~ 
FRONT ELEVATION VIEW 

HEAD & WINGWALL SECTION 
FOR TYPE D-W 

,, < 300 
• r <· 112 ") . , I/ -

ALLOW FOR OPTIONAL 
APRON ON PRECAST 
UNITS. 

PLAN VIEW 

3-#13 ( #4) BARS 

13

"> ,~

0

~ ~d" jq-=H_~~o,\~"\0 'C ~ ~ 
"1.1::_______i -LS j ,' '1---'- I I O ~ 

SECTION A-A FRONT ELEVATION VIEW 

TYPE D-W ENDWALL 
{SEE TABLE A FOR DIMENSIONS NOT INDICATED.) 

PIPE 
DIAMETER 

o., 
lmri 

900 

1050 

1200 

1350 

1500 

1600 

PIPE 
DIAIETER 

o., 
( IN.) 

" 42 

48 

54 

60 

72 

SKEI 4 = 90' TO 60' SKEW 4 = 55• SKEW 4 = so· 
e = 30• e = 35' e = 40" 

L., ' 
., , .. ' 

., 
Lo-• ' ., 

1• 1• 1• 1• 1• 1• 1• 1• 1• 

1. 74 0 1. 39 1. 80 o. 10 1. 46 1. 87 o. 15 1. 57 

1. 91 0 1.73 1. 98 o. 10 ,. 83 2.07 o. 15 1. 96 

2.09 0 2.08 2. 16 o. 10 2.20 2.27 o. 15 2.35 
2.26 0 2.42 2. 35 o. 10 2.56 2.46 o. 15 2. 74 

2.43 0 2. 77 2.53 o. 10 2.93 2.66 o. 15 3. 13 

2. 7B 0 3. 46 2.90 o. 10 3.66 3.05 o. 15 3. 92 

SKEW 4 = 90' TO 60' SKEW 4 = 55" SKEW 4 = so· 
e = 30• e = 35• e = 40" 

Lo-• ' 
., , .. ' 

., , .. ' ., 
( FT.l (FT.) ( FT.l (FT.I (FT.) l FT. l (FT.) !FT. l (FT.I 

5. 8 0 ,. 6 6. 0 . " 4.9 6.2 . 5 5. 2 

6. 3 0 5.8 6. 6 . " 6. I 6. 9 .5 6. 5 
6.9 0 6. 9 7. 2 . " 7. 3 7. 5 . 5 7. 8 
1.5 0 ,. 0 7. 8 . " 8. 5 8. 2 . 5 9. I 

8. 1 0 9.2 ,. 4 . " 9. 8 8. 8 • 5 1 o. 4 

9.2 0 11. 5 9. 6 . " 12. 2 10. 1 . 5 13.0 

TABLE A ( rrm) 

2 EMBANKMENT SLOPES 

SKEW 4 = 45° SKEW 4 = 40" 
e = 45• e = so· 

, .. ' ., , .. ' 
., 

1• 1• 1• 1• 1• 1• 

1. 97 o. 20 1. 70 2. 10 o. 23 1. 87 

2. 18 o. 20 2. 12 2. 33 o. 23 2.33 

2.40 o. 20 2.55 2. 57 o. 23 2. 80 

2.61 o. 20 2.97 2.80 0.23 3.27 

2.B2 0. 20 3.39 3. 03 o. 23 3.73 

3.25 o. 20 4. 24 3.50 0.23 4.67 

TABLE A ( inches) 
2 , I EMBANKMENT SLOPES 

SKEW 4 = 45" SKEW 4 = 40" 
e = 45• e = so· 

, .. ' 
., , .. ' 

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

6. 5 . 67 5.7 1.0 • 75 6. 2 
7. 3 • 67 7. I 7. 8 • 75 7. 8 

8. o • 67 8.5 8. 5 • 75 9. 4 
8. 7 • 67 9.' 9. 3 • 75 1 o. 9 
9.4 • 67 11. 3 10. 1 • 75 12. 5 

1 o. 8 • 67 14. 1 t 1. 7 . 75 15.6 

SKEW 4 = 30" 
e = 60" 

, .. ' 
., 

1• 1• Im 

2.50 o. 41 2. 40 

2. 80 o. 41 3.00 

3. 10 o. 41 3.60 

3. 40 o. 41 4.20 

3. 70 o. 41 4.BO 

4.30 o. 41 6.00 

SKEW 4 = 30° 
e = 60" 

, .. ' w, 
{FT. l (FT.) l FT.) 

B.3 1. 33 8.0 

9.3 1. 33 10. 0 

10.3 1. 33 12. 0 

11. 3 1. 33 14. 0 

12. 3 1. 33 16.0 

14. 3 1. 33 20.0 

SKEW • = 20• SKEW 4 = 10• X e = 10• e = 80" 

, .. ' 
., , .. ' 

., ., 
Ao-• 

1• Im 1• 1• 1• 1• 1• lm,i 

3. 33 o. 53 3. 51 5.88 1. 52 6. 91 1. 39 300 
3. 77 o. 53 4.39 6. 75 1. 52 8.64 1. 73 300 
4. 21 o. 53 5.26 7. 61 1. 52 o. 37 2.08 300 
4,65 o. 53 6. 14 8.47 1. 52 2.09 2.42 300 
5. 09 0.53 7.02 9. 34 1. 52 3.82 2. 77 3T5 
5.96 0.53 8. 11 1.0 1. 52 7.28 3. 46 3T5 

SKEW 4 = 20" SKEW 4 = 10° X e = 10· e = ao· 
, .. ' w, Lo., ' 

., ., A•• 
( FT. l ! FT.J ( FT.) ! FT.l (FT.l ! FT. I (FT.) ( !N. l 

11.1 1. 75 11. 7 19. 6 5. 0 23. 0 4. 6 12 
12. 5 1. 75 14. 6 22.5 5. 0 28.8 5. 8 12 

14. 0 1. 75 17. 5 25.3 5.0 34. 6 6. 9 12 

15. 5 1. 75 20. 5 28.2 5. 0 40. 3 8. 0 12 
16. 9 1. 75 23.4 31.1 5. 0 46.0 9. 2 15 

19. 8 1. 75 29.2 36.9 5. 0 57. 6 11. 5 15 

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 
~ 

GRATE (STRUCTURAL STEEL SHOWN) 

TYPE C INLET 
CONCRETE TOP 150 I 6 "l 
UNIT 

,rf/{/fJ:--GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

,·. 
_.;;-.:_-::.,4, 

.,,: -:-- :~ ,,,: -:-- :~. -:-- :~ .". -:-- :~ .i. -:-- :~ .i. -:-- :~ i. -:-
_:,: :-::,·_:,: =-::.,·.:,: =-::.,-_: .. : :!_..,._:,: =-::,-_: .. : =-::.,-_: .. : 

• ·_,t :;.·. •• ,( :;.·. ·_ ( ·;i·. ·. '· :;.·. ·. '· :;i·. ·. ( --~: 
:~ ., .. :--.~ .,:-: .. :~ .. :-- :~ .,: .:.-:~ .,: _ ... 

·.v: =-::.,-_:.,: :,!.·.,-_: .. : :'!:.,-_:,: ='!:,-_:,:: 
.. · .. ·. ( :.;i·. ·. ( ·;,·. · . .,. :;i· > 

--~ ·. : :-- -~ 
:t.· 

·.-· :,: :, ·.-

!:.--.:,. ·!:.-·.:v. ·!:.-·.:,. ·!:d·.:d. ·!:d·.:v. ·!:d·. 

150 ( 6") 

INLET BOX 

TYPE C INLET 

GRATE (STRUCTURAL 
STEEL SHOWN)------~ 

TYPE M INLET 
CONCRETE TOP UNIT 

ADJUSTMENT 
SEE NOTE S. 

INLET BOX 

,:-..-_:,: =-::,·. 
'_-: :;.· .. _,_ :;i·. ·_-: 

·"·<---~.-:.:--:~. <""--~.,:.:--:~.i..:--:~i-

GRATE (CAST IRON SHOWNJ 

TYPE C FRAME 
<STRUCTURAL STEEL SHOWN) 

TYPE C ALTERNATE INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT RING, 
SEE NOTE 5. 

INLET BOX 

_.,: :!:,·.:v: :'!:,·.:v: ;!.'"·.:,: =-::,-,:,: ;!_-.,._;.,: ;!.'<1'_-", 
.. ( ·;i· .. ( ·;.· .. ( ·;.· .. ( ·;i· .. ( ·;i· .. ( ·;.· 

·· :-- :; /_.:~ :; -1-.- :~ :; ._ : :~:; /. :~:; /. :/ GRATE { STRUCTURAL STEEL SHOWN) 
·"· ·! . .-';"· '! . .-·;"· '!.4';"· ·!.4';"· • 

...... :,;.·. ·.d, ·,;.·. ·.~ :,;. 

,/ -~: _.: ... 
! . . 

TYPES INLET 
CONCRETE TOP UN IT -----

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

.-: .. ,-:-:, ~-:- _;·;~>\~\·,. ·. 

.: .. :, . .: .. : . ...:.:.-: .. .-: .. ~., 
. :!:.-·.:,: :y:.-·.:v'. :y:.-·.:v'. ;y.".-·.:v, ·v 

INLET BOX !:<": :!:.-.·.:v: :!:.-·.:v: :y:.-·.:v: :!:.-·.:v: :!:.-·. 
:,;.·. ·.~ :,;.·. ·.~ ·,;.·.·5 :,;.·. ·.--: :,;.·. ·.--: :-1 

\/:~>>~:/:.\·: :~>>\>.:/:· :~ ~ 
··· .. ·--: :,;.·.·.--: ·,;.·.·/· :,;._·, 

.. ·, .• ·- . " 

TYPES INLET 

TYPE M FRAME 
( CAST IRON SHOWN) 

i~GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

....i---INLET BOX 

.· :. :'-.-:· :. ·i·· :;\\ ;;·;\/,._. 
. :,;.·.·.--: :,;.·. '.d, ·;.·.-.d, :,;.·.·.--: :,;.·.·.--: :~· 

~ .i. ': .. : •. .-: .:~ : • .. : .. : •. .-: ': .. :~ .i. 
~": :(.-·/ :!:.-·.:v: :!:.-·/ :y:.-·/; 

··· .. ·.--: :;.·.·.--: ·,;.·.·_--::,;.·, J:"~f f ii'}.fa;.::-·· ' 
· :1 :.-·.:v."· ·.~·.:v: 'O?. • 

TYPE M INLET 
• d, • 

,. 

2. 

3. 

4. 

5. 

6. 

7. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

A. CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION 408, SECTIONS 
605, 606 AND 714r AND AS MODIFIED 
HEREIN. 

B, MINIMUM CONCRETE CLASS: 
CAST-IN-PLACE CLASS A 
PRECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE WITH 
PUBLICATION 408, SECTION 709. PROVIDE 
MINIMUM YIELD STRENGTH OF 400 MPa (60,000 PSI), 

D. CLEAR COVER FOR STEEL: 
WALLS: CAST- IN PLACE 50 C 2 ") 

PRECAST 40 C 1 ½ "l 
FOOTINGS: CAST-IN PLACE 60 (21/z"l TOP BARS 

80 C 3 ") BOTTOM BARS 
50 C 2 ") SIDE COVER 

PRECAST 50 ( 2 "l TOP BARS 
40 I 1 ½ ") BOTTOM BARS 
40 ( 1 ½ ") SIDE COVER 

SLABS: CAST- IN PLACE 50 ( 2 "l TOP & BOTTOIII BARS 

THIS SHEET DEPICTS THE VARIOUS COMPONENTS REQUIRED FOR 
COIIIPLETE INLET ASSEIIIBLIES. FOR INDIVIDUAL COMPONENTS ANO 
OTHER SPECIAL DETAILS, SEE THE 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 INLET BOXES CCAST-IN-PLACEI. 
• SHEET 8 OF 10 FOR STANDARD INLET BOXES C PRECASTl. 
• SHEET 9 OF 10 FOR MODIFIED INLET BOXES (CAST-IN-PLACE AND 

PRECASTl • 
• SHEET 10 OF 10 FOR TYPE D-H INLET. 

EACH TYPE OF INLET SHOWN IS SUITED FOR A PARTICULAR 
SITUATION AS FOLLOWS: 

• TYPE C INLET IS DESIGNATED FOR INSTALLATION WITH 
NON-MOUNTABLE CURBS. 

• TYPE M INLET IS DESIGNATED FOR INSTALLATION IN 
MEDIAN AREAS AND MOUNTABLE CURBS. 

• TYPES INLET IS DESIGNATED FOR INSTALLATION IN 
SHOULDER SWALE AREAS. 

THE SELECTION OF COMPONENTS TO ACHIEVE A SPECIFIED INLET 
ASSEMBLY IS THE CONTRACTOR'S RESPONSIBILITY. 

USE PRECAST CONCRETE OR STEEL GRADE ADJUSTMENT RINGS WHEN 
REQUIRED. !REHABILITATION PROJECTSJ 

FOR WALL REINFORCEIIIENT, BOTH DIRECTIONS, USE 
250 ( 10") 2/m IIIIN EACH WAY, EACH FACE 152 (6 11

} MAX, SPACING. 

FOR FOOTING REINFORCEMENT, TOP AND BOTTOM, USE •13 (#4) BARS AT 
300 C12"l CENTERS EACH WAY OR 420 117")2/m WWF 152 (6"1 MAX. 
SPACING. 

8. ALL DIIIIENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOIIIARY UNITS IN() PARENTHESIS. 

9. PROVIDE WEEP HOLES ON INLET BOXES WHEN REQUIRED. 

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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-

686 ( 27 ") 

1226 (48 1/4") 

I 

1454 (57¼_ 11
) 

PLAN VIEW 

A 

_J 

150 
{ 6") 

i 

90 
(3½"l 

TYP 

455 .. 

, 18 ")n~ 
03 MIN ?··--~I ~ 
½"> L_ ;--:~.~-": 

SIDE VIEW 

190 (71/z") 

25 ( 1 ") 

178 ( 7 ") 

13 
64 < 2 ½ ")- < ½ ") / 152 R=25 < 1 "l 

DOWEL BAR HOLES, 
SEE NOTE 5, 

150 
( 6 ''.) 

'.c..:t., I I 
"· .',i(" 

... :.'!' 

FRONT ELEVATION VIEW 

r:GUTTER GRADE 
POINT 

800 ( 31 ¼_ ") 

1 NORMAL GUTTER 
38 / SLOPE 2.0 ¼ 

r" 

L 
686 

C 27 ") 

~ 
914 

( 36") 

1226 { 481/4 ") J 
l._.9 

1454 C 57¼_ ") I 
PLAN VIEW 184 

( 7 1/4 ") 

~_:• - -3~ MIN 

11,, ?1 "" ""'· , 111,, I 
190 I 1073 ( 42 1/ ... "l / c:1 11½"1 38 I 1152 ~16"1 

~13 ( #4) BARS 
TOP & BOTTOM < 7 ½"1l ! 127 (5") ' 3 a( --....,__ ---I ~ 

{1 112") 

JTY~ SECTION A-A 

l1d 
~ 

473 { 18~") 

127 < 5 ") 

1150 (45 1(4") 

SECTION A-A 

," 

7 

~---tW=b= -- ~2.:i~,W¾"l 
<4½"l~ 

#13 (**Al BARS 
TOP & BOTTOM 
C TYPl 

150 1 6") 

TYPE C 

89 
(3½"l 

TYP 

114 

~ 
!~½"l 

50 ( 2 ") 

610 ( 24 ") 

SECTION B-B 

DOWEL BAR HOLES, 
SEE NOTE 5. 

150 
( 6 ") 

]2 X 32 X 3.2 
f 1 1/4 "x 1 1/4 "X 1/a ") 
MIN 

TYPES 

r" 
,--------------, ~ 7 ~ 

~ . . 

I 
610 

( 24 ") 

71/, . 

1-~7 

1150 < 451/, "1 

1454 (57~") 
Ls I 

PLAN VIEW 
Y, 

1074 (42 1/4 11
) I 

#J3 ( #4) BARS 
TOP & BOTTOM 
( TYPl -------r--

1 g 
. ' . 

1150 (45¼"> U-:21 
( 67>1 

SECTION A-A 

1003 
( 39½ ") 

J 
R=25 ( 1 "l 

605 

125 { 5 ") 
j__ 

75 ( 3 ") .-
213 

( 81/z") 

( 23½") 

114-
( 4½"l 

. < 

SIDE VIEW FRONT ELEVATION VIEW 

178 
( 7 "! 

25 
( 1 ") 

800 C 32 ") 

GUTTER GRADE 
POINT 

241 _ I 61 o 1 24 "> 
<9½") 

SECTION B-B 

152 ( 6") 

( 8}fo ") 

# 1 3 ( #4) BARS 
TOP & BOTTOM 
1 TYP) 

TYPE C ALTERNATE 

A 

L I 
686 

( 27 ") 

1226 C 48 1/4 ") 

914 

_ ___JJ' 
1454 157'/,"ILa I 

, ,3811½") PLAN VIEW 

152 
l 6 ") 

152 
( 6 ") 64 (2½") 

38 111/2 "II 1-
_.,1, 

.# .'~ 

1150 {45¼"> 

SECTION A-A 

152 
( 6") 

38 
1 I ( 11/2") 

--rt'<~~~~~~~-::::-::::-::::-::::~~;;;; 203 
( 8 ") . 

.L__ -- -- • 

610 ( 24 ") 

32 X 32 X 3.2 
( 11/4 "x 11/4 "x 1/a "l 
MIN 

SECTION B-B 

TYPE M 

•SEE NOTE 6. 

,;.t:> 
,~..... 152 ( 6") 

'r''<\ .. <.! • .JJ \ 
1: ...... ~ ,-4 ~ 4:1)-. ~ .. 

152 
( 6") 

38 { th"l 

64 ( 2½ ") 
I 

38 { 1 ½ ") 
lf_ 

l?'' ... F' --
610 ( 24 ") 

.,7__203 

32 X 32 X 3.2 
( 1 ¼ "x 1 ¼ "x 1/a ") 
MIN------

SECTION B-B 

NOTES 

( 8"1 
MIN 

1. THIS SHEET DEPICTS THE SHAPE AND DIMENSIONS REQUIRED 
FOR UNIFORMITY 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, 

2. CAST-IN-PLACE TOP UNITS MAY BE MONOLITHIC WITH 
THE INLET BOX. 

3. PROVIDE ANGLES EMBEDDED IN THE CONCRETE 
AS A BEARING AREA FOR THE GRATE FOR ALL TOP 
UNITS WHICH SEAT THE GRATE DIRECTLY WITHIN 
THE UNIT. 

4. 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. 

5. DOWEL TYPE C INLET TOP UNITS WITH 2-#25 x 300 
( 2-#8 x 1' -O"l DOWEL BARS AND PLACE PREMOLDED 
EXPANSION JOINT FILLER 6 C ¼"l WIDE WHEN 
CONNECTING TO ADJACENT CURB SECTIONS. 

6. THE PLACEMENT OF THE TYPE S INLET RELATIVE TO 
THE GUTTER INVERT IS DEPENDENT ON THE RATE OF 
BACK SLOPE, FOR BACK SLOPES GREATER THAN J: 2 ( 2: 1l , 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE BACK, TOP, OUTSIDE CORNER OF 
THE INLET. FOR BACK SLOPES LESS THAN 1: 2 C 2: 1 l 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE EDGE OF THE INLET GRATE, 

7. 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 MAXIMUM OF 25 rrm C 1 "l. 

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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SEE TYPICAL SEE TYPICAL ER DETAILS 

" 
c/ 

\ 

\ 

'--

<¼") 6 
MIN 

TYP.~") 
MIN 

6 ( ¼") 
MIN 

TYP./6 (-V4 "l 
MIN 

, .. ,.., '--,, ,,. ' 

- -38 ( 11/z") TYP 19 I 3/, "ll -
-

-
--,: 
w 
N -
~ 
~ 
w 

I/ l ·-" 6 C 1/4 ") MIN 
1/6 Cl/4") MIN"-(TYPl 

L- 1/"lv"'!Av':I.A I 3L. "vi I 

C TO C TYP. 
13x 64x635 BAR 
( 1/2 "x2 ½ "x25" BARl 

STRUCTURAL 
STEEL GRATE 

38 C 1 ½"l 

3/4"1 
·2 ") 

5112"1<'t-, 

C TO C ----->v 
10x38x38 C ¾ "x1 ½ "x1 ½ ") 
SPACER TYP. 

GRATE SPACER DETAIL 

6 ( 1/4 ") 
MIN 

6 < 1;4 "l TYP. 
MIN 

6 ( 1/4 ") 

\ I"., MIN ( TYP. 
6 ( 1/4 ") 

MIN 

TYPICAL CORNER DETAILS 

~ 

1?13 { 473/4 ") 

~!19 13/,"I . ·- . 19 13/,"llf-~ 

n nnnnnnnnnnnnnnnnnnnnnnnnnn ~ 
64 (21/2") 

("'' 
- ~ 32 ( 11/4 ") TYP - ' 

~ 

\ I 

6 ( 1/4 ") ._ C TOA~ICIICOCC 01'\f'IC / - ' 
\ ~ MIN ( 

26 BEARING BARS 

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

AT 45 t 1 ¾ "l C TO C ( TYPl 
13 x 64 x 635 BAR 
( 1/2 "x 21/2 "x 25" BARJ 

~ 
0 0 0 0 0 

19 I ¾"17L 673 ( 261/2 ") 

SECTION B-B 

6 t 1;
4 

,.1, TYP. 
MIN 

DETAIL D 

0 
~] 64 C 2½ ") 

---I~ 19 I 3/, "I 

FOR SLOT FABRICATION 
SEE NOTE 5 ___ __/ 

6 ( ¼") 
MIN 

DETAIL E 

I. 

2. 

NOTES 

THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 
UNIFORMITY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING. PERMIT 
ONLY GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWING FOR APPROVAL. 

WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 1105.03trl, 

3. PROVIDE TRANSVERSE BARS MEETING THE REQUIREMENTS 
OF PUBLICATION 408. 

4, PROVIDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST IRON 
VANE GRATES FOR INSTALLATION WHERE BICYCLE TRAFFIC IS 
ANTICIPATED, SUCH AS CURBED ROADWAYS IN URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED AND SIGNED AS BIKEWAYS 
OR HAVING BIKE LANES. ALTERNATE BICYCLE-SAFE GRATE 
DESIGNS SHALL REQUIRE A SHOP DRAWING SUBMISSION, AS 
SPECIFIED IN NOTE 1, AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UNITS, 

5. FABRICATE SLOTS BY BURNING, DRILLING, SHEARING OR 
PUNCHING. HAVE THE BOTTOM OF ALL BURNED OR DRILLED 
SLOTS CONFORM TO THE SHAPE OF THE ROD. 

6. PROVIDE STRUCTURAL STEEL GRATES WITH THE GRATE SPACERS 
LOCATED FLUSH ALONG THE TOP SURFACE OF THE GRATE. 

19 ( ¾") 
SEE DETAIL D 

SEE DETAIL E 

92 ( 3% ") 
C TO C 

~ <21/z"l 

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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SECTION B-B 
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SECTION F-F 
'< 

~ -~ 

~ 
45' 

~I~ 

PLAN 

-1=;:ia ( 1 ½ "l 

605 ( 231/R ") 

~i[~ ~ ~ I D~f 
___.J_J2_s t 1 "> 

SECTION D-D 

TWO PIECE GRATES 

~
7/7 
1/ / /,~2.21 

32 < <'/,") ~-66") 

~ (' 

~/ 
'-/, 

--+---+-- 3 8 ( 1 ½ "> 
1213 (47_H") 

PLAN - ONE PIECE GRATE 
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ro 
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38 C 1 ½ ") --'-"-

-,: 
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M 
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~ 

32 ( 11/4 ") 

SECTION C-C 

CAST GRAY IRON GRATES 
ASTM A-48, CLASS 358 

( SEE NOTE 3) 

~I~ 

SECTION E-E 

), 

2. 

3. 

NOTES 
THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 
UNIFORMITY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING. 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 GRATES FOR INSTALLATION WHERE BICYCLE TRAFFIC IS 
ANTICIPATED, SUCH AS CURBED ROADWAYS IN URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED AND SIGNED AS BIKEWAYS 
OR HAVING BIKE LANES. ALTERNATE BICYCLE-SAFE GRATE 
DESIGNS SHALL REQUIRE A SHOP DRAWING SUBMISSION, AS 
SPECIFIED IN NOTE 1, AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIREMENTS 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 MANUFACTURER 
LISTED IN BULLETIN 15 AND APPROVED FOR HS25 LOADING. 
CAST IRON GRATES NOT APPROVED FOR HS25 LOADING MAY BE 
USED OUTSIDE OF THE TRAVEL LANES; AT THE EDGE OF OUTSIDE 
SHOULDERS, SWALES, WIDE MEDIAN SWALES AND 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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zu u 
< W 1-0 
:::EO::<...J 

~I~ 

6 ( 1/4 ") 

ircfCJCfCJCJCJCJCRr~~~rcrcr-1 

.............. -~ 

.H 
(21/z"J 

~~~ ~:~y} 

76.2 (3"} TYP. 

SECTION C-C 

a:,__, 0-.C 

PLAN VIEW 

1213 (473/1") 

_15 SPACES AT 76.2 (3") 1143 !45"l 

139.5 
( 51/2 ") 

-~~ ~ 

<S½"l 

];;_. 
JN 

SECT! ON A-A 

102 
i.i.'.'.! 

146 
( 5 3/-4 "} 

673 (261/z"l 

<46 

<46 
(_H'4"l 

(53/-4") 

SECTION B-B 

J ~I~ I' ~- ~ :ti 

SECTION D-D 

CAST IRON VANE GRATE 
SEE NOTE 7 

139. 5 
( SY! "l 

13 { ½"J TYP 

25 
(p) 

i-¥J 
(1¼") 

22 

c¼"l 

6"1 ( 2½ ") 

SECTION E-E 

A 

1"15"1 (57~") 

1150 ("151/4") 1 
_r T~2( f~>") Mi~x 

~r---.=f--,,-_-_-S-E-~-T-~-0-:-F-~-~r--a--:;, < •41 BAR < TYPI 

1"154 {571/."l 

jG 
50(2") M!N 

152 (6") MAX I I 
' ------ I -

{II I [: ~ 
~ 

- -
I 

~ I ~ " I 
L ___ : ___ 

--G 
PLAN VIEW 

PRECAST CONCRETE 
GRADE ADJUSTMENT RINGS 

EXISTING GRATE 

6 ~Kl"' 
_ 13 ( ½") MIN1 r / ~ 6 ~~ .. ) (TYP 

(.!) 

' (.!) 

z 
0 -f-
u 
w 
{/) 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION "108, SECTIONS 605, 
606 ANO 714. PERMIT ONLY GRATES ANO GRADE ADJUSTMENT 
SYSTEMS SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

2. INSTALL VANE GRATES WITH CURVE VANES FACING THE DIRECTION 
OF FLOW. 

3. GRADE ADJUSTMENT RJNGS 1 

A. CUSTOM FABRICATE EACH ADJUSTMENT RING FROM MEASUREMENTS 
PROVIDED WITH EACH ORDER. 

B. MANUFACTURE BAR STOCK AND RETAINER CLIP FROM U.S. MADE 
CARBON STEEL MEETJNG OR EXCEEDING THE MINIMUM 
REQUIREMENTS OF ASTM A-36M AND AASHTO TABLE 10.32. 1A. 

C. REQUIRE FULL CIRCUMFERENTIAL WELDS ON BOTH TOP ANO 
BOTTOM RINGS. MAKE THE INNER WELD A BEVEL GROOVE 
WELD (FLUSH FINISH) FOR PROPER SEATING OF GRATE AND 
MAKE THE OUTER WELD A FILLET WELD. 

O. PROVIDE AN ADJUSTMENT RING WHICH IS FLUSH WITH COVER 
ANO DOES NOT ALLOW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RING WHICH CONFORMS TO THE 
SHAPE OF THE ORIGINAL FRAME. 

'I. PROVIDE RADIUS OF 3 ( 1/s"l TYPICAL FOR ALL FILLETS AND ROUNDS, 
UNLESS NOTED. 

5, ATTACH STEEL GRADE ADJUSTMENT RINGS RIGIDLY TO THE FRAME AND 
SET PRECAST CONCRETE GRADE ADJUSTMENT RINGS ON A MORTAR BED. 

6, CAST IRON GRATES MAY BE USED AS ALTERNATES TO STRUCTURAL 
STEEL GRATES PROVIDED THEY ARE SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15 AND APPROVED FOR HS25 LOADING. 
CAST IRON GRATES NOT APPROVED FOR HS25 LOADING MAY BE 
USED OUTSIDE OF THE TRAVEL LANESI AT THE EDGE OF OUTSIDE 
SHOULDERS, SWALES, WIDE MEDIAN SWALES ANO INFIELD AREAS. 

~I~ ~ ~==r-HEIGHT OF EXISTING GRATE 
-~ I_ SETSCR£!1--- -- -- -- -- -- -- ~ HEIGHT OF ADJUSTMENT REQUIRED 

13 C ½") OR BOLT 

-11-,, <3/."I SECTION H-H ~le; 

jK 

H Ill L_ 
I 111 • 

'-K 
PLAN VIEW 

STRUCTURAL STEEL 
GRADE ADJUSTMENT RINGS 

w 
r 
< 
oc z 
~ -
~ 2 
z ;: = 
~ ~ 
X -
w ~ 

~lg 
~I~ 

I "' ' 
I "' 

z 
I - 0 

~ ;: 
I - u m W 

_j {/) 
t 

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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T-1. 
1422 C 56") 

1219 ( 48 ") I 

7613")f 
32 ,,~ .. ;':\-"1L ~~,'2';',~1.~ Ml~l "7 J1 '" w, "I 

13 (½")M[N J 
25 ( 1 "l t.UN1 

- 25 ( 1 "l MIN 

I 113 < 1f2")t.lIN 

,_/ I I 

~

SEEDETAJL 

I 'R 11 
I 

"" ;;,: V 

;; N -- w 
w w 0 
m 

a 

;;,: 
:;: -
m 
~ 

w 

;;,: 
w 
N 

m 
~ 

w 

~1 
~R:76(3") 

32 ( 11/4 ") MIN ....J L 25 ( 1 ") MIN CJ SYMMETRICAL 

ABOUT l DJ 

,") 16 ( ¾ 

32 ( 11/~ 

MIN-

"" N 
n 

m 
m 
" • 

J MIN· 

102 
( 4 ") 
MlN _, 

I . 

L 

.---102 
( 4 ") 
MlN 

1-L 

FERROUS CAST MATERIAL STRUCTURE STEEL 
FABRICATION FABRICATION 

TYPE C FRAME 

·--- . --
MlN !02 (4") MIN 102 ( 4 ") 

32 ( 11/4 ") MI~-7 ,----,----- 32 ( 1 ¼ ") MlN ,_ 
116 ( ¾"l MlN i3(1/z"lM!Nlr-,- t-

,,-R:50 ! 2"l 

' 

,_/ 

A 
a 

;;,: ;;,: _J w 
w 

' 
N 

N - - 8 ~ m 
w ~ 

w 

1219 ( 48 ") 

I 

L 
140 

;;,: 
V 
N 

m 
N 
w 

"" n 

V 

~ 

_l_J 25 ! 1 "l MIN 

I ~1 

140 
( 5½ ") ( 5½ ") 13 C ½'')MIN 

MAX 

' 8 

MAX 

•CORNER CONFIGURATION DETAILS 
ARE THE FABRICATOR'S 
RESPONSIBILITY AND ARE 
APPROVED BY THE INSPECTOR. 

-13 ( ½") MlN 

I 32 I l ¼"l MIN 

l 
l 

102-
( 4") 
MlN 

"" N 
n --
m 

102 ~ 
( 4 ") 
MIN-

I 

SEE DETAIL T-2, 

SECTION D-D 

64 ( 2 ½ ") 

~ M)N ,J 
19 < r~ ") 

102 ( 4"l MIN 

SECTION A-A 

13 ( ½"l MIN 

INSIDE DIRECTION 

I 
6 ( 1/4 ") 

SYMMETRICAL ,.--L L '--13 ( ¾">MIN 
ABOUT l 32!1¼"lMIN 

'2 I 
13 < ½") 

¼ "J MIN 
MlN 

TYP) MlN 1'7 6 ( l/4 ") "'\--.. 
MIN 

1-.. .. , ~·u, '"'" IUV 13 { 1/z"! MIN 

FABRICATION FABRICATION 

TYPE M FRAME 
I 102 (4") M[N 17 

SECTION B-B 

SEE DETAIL T-3. 

203 ( B ") 13 C ½") MINI 

i 
64 ( 2½ ") 

L 
25 

6 (I/~") 

TYP) 
MlN 

B ( n6 ") 
M N 

i 

I 
( 8 ") 203 ( B ") 

L 

113 C 1/z"J MlN 

7 
64 ( 2½") 

j25 11"1 

6 ( 1/~ ") 
t-- V MlN (TYP 

8 ( i¾G"l 
MIN 

25 ( 1 "l MIN~ 
13 ( ½"l MIN 102 {4") MIN 

25 ( 1 "l MIN 

DETAIL T-1 DETAIL T-2 

SEE DETAIL T-4. 

SECTION C-C 32 !11/~"l MIN-,---+.._, 19 ( ¥4 ") 
( 1 "l MIN 

,----,---+-- 32 ( 11/~ ") MIN 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED 

FOR UNIFORMITY AND INTERCHANGEABILITY. 
IT DOES NOT INCLUDE DETAILS REQUIRED FOR 
FABRICATION OR MANUFACTURING. PERMIT ONLY 
FRAMES SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15. FOR DEVIATIONS OR MOD!FI
CATIONS OF THE STANDARDS SUBMIT 
SHOP DRAWJNGS FOR APPROVAL. 

2. PROVIDE EITHER GRAY, MALLEABLE OR DUCTILE 
IRON CASTINGS OR STRUCTURAL STEEL FRAMES. 

3, WELD STRUCTURAL STEEL FRAMES [N ACCORDANCE 
WITH THE REQUIREMENTS OF PUBL[CATION 408, 
SECTION 1105. 03( rl. 

n 
0 
N 

~ ::;=:;: 
N 

m 

8 
=.J. N 

11102 (4") MIN I 

DETAIL T-3 DETAIL T-4 

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 
~ 

0 
r 
N 

B 

A 

STANDARD BOX 
< SEE NOTE 2J 

150 { 6 "l TYP 

I 

A, 
9000 { 36 "0 J MAX 

FOR RCP 
OR 11250 (42"0 JMAX 

FOR CMP 

C 

I_I ________ I_I_ 
I I 

TYPE 1 
STANDARD BOX 

EXPANDED IN THE 
SHORT DIRECTION, 

SEE NOTE 2. 

L r ________ .L_ 

B 

6000 
( 24 11 0 ) 
MAX 00 J [_ D 

LONG 

z 
0 

r 
u 
w 
<r 

0 

>
<r 
0 
~ 
~ 

DIRECTION 

1810 t 71~") 

TYPE 2 
STANDARD BOX 

EXPANDED IN THE 
LONG DIRECTION, 

_,_ ~ SEE NOTE 2. I 1 
-

11 I 7 

I~ 'I Lk,d:_,;-~=3--3>----3 I . 

12000 ( 48"0) MAX 
FOR RCP 

OR 14750 ( 54"0) MAX 
FOR CMP 

~- --;'i 
7 1+'- - - - - - - - - - -' r', 
r,'-L---------t,1 

9500 
( 3B "0 J 
MAX OD 

I I I TYPE 3 I I t 

EI I I STANDARD BOX I I 
EXPANDED IN ! BOTH DIRECTIONS, I 

J_ I 1 ! SEE NOTE 2. I I I 

L:Ji ::-:_-::-r-:.-::-::-:_-::-::-:_-p J 
L.- / _ _/ 

"' ~ 
~ 

D;;; 

E'" 
0 
~ 

0 
r 
N 

LEGEND 

™ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

1150 ( 45 I/-'I ") 
LONG DIREC_TION I 

6JO<i4" ·~ -=-1 330 ( 13 ") 
SHORT DIRECTION~ 

~[ 
#13 < #4) 
BARS TYP ___,,, 

LikJ 
( 6 ") 

EXPANDED 
WALL DETAIL 

PROV IDE 100 (4") MIN 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 605. 

2. PROVIDE INLET BOXES WITH 610 x 1150 {24"x 45 1/1") STANDARD 
OPENING TO ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST-IN-PLACE OR PRECAST CONSTRUCTION, PROVIDE INLET 
WALLS 1 50 ( 6 "l TH I CK , UNLESS OTHERWISE I ND I CA TED. 

4. INLETS THAT EXCEED THE MAXIMUM HEIGHT SHOWN SHALL REQUIRE 
SPECIAL DETAILS AND DESIGN FOR THE INLET WALLS AND BASE. 
CONSTRUCT INLETS THAT EXCEED 1500 { 5' l IN HEIGHT WITH STEPS 
SIMILAR TO "'4ANHOLES. SEE RC-39M. 

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN 
PROJECT CONDITIONS REQUIRE PIPES TO BE LOCATED WITHIN 
100 (4") FROM THE TOP OF THE INLET BOX, PROVIDE AN ADDITIONAL 
# 1 0 ( #3) RE I NFORCEMENT BAR LOCATED 40 ( 1 ½ "l FROM THE TOP OF 
THE INLET BASE, FULL WIDTH ALONG THE INLET FACE. IF REINFORCED 
CONCRETE PIPE IS USED,. THE PIPE BLOCK.OUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. L !MIT PIPE BLOCK OUT OF 
WALL TO 25 rrrn ( 1 "). 

6. PLACE 4 13 (44) REINFORCEMENT BARS, MINIMUM 300 ( 12") LONG, 
SPACED AT 300 < 12"1 C TO C, AS DOWELS BETWEEN THE INLET BASE 
AND WALLS WHEN THE CONCRETE WALLS ANO INLET BASE ARE NOT 
CONSTRUCTED MONOLITHICALLY. THE DOWELS MAY BE ELIM I NA TED 
IF AN ALTERNATE JOINT IS CONSTRUCTED AS SHOWN IN 
DETAILS A & B. 

7. FOR CAST-IN-PLACE CONSTRUCTION, WHEN THE BASE IS CONSTRUCTED 
MONOLITH !CALLY WITH THE VERTICAL WALLS, PROVIDE 75 ( 3 ") MINIMUM 
FROM THE BOTTOM OF THE PIPE TO THE BOTTOM OF THE INLET BOX. 

8. FOR PIPE DIAMETERS LARGER THAN 1200 (48"l RCP OR 1350 <54") 
CMP USE A MODIFIED INLET BOX. SEE SHEET 9. 

l C 
1454 (57 1/4") 

181 0 ( 7 1 1/4 ") 

416 ( 45) BARS 
TOP AND BOTTOM 
OF COVER 

100 (4"l MIN 
( SEE NOTE 5l 

ONE LAYER OF 
RE !NF. 
250 rrrn 2/m 
( 0. 12 in2/FT l 
EACH WAY MIN 

( SEE NOTE 5l-=:]_ 

I E='B 

9. FOR INLETS OTHER THAN AS SHOWN ON THE STANDARDS, PROVIDE 
REINFORCEMENT BASED ON PHL 93 AND P-82 LOADING AND IN ACCORDANCE 
WITH PUBLICATION 408. 

PLAN -
50 '.!:: 3 

( 2"± ¼"l 

44 ± 3 
c 1 1/4 "± VL'.li 

I <;_ WALLI 

22 ± 3 
t 1/a "± 1/s "l 

38 ± 3 

< 1 ½ "± 1/s ") 

44±3 I +3 (1/s"' 
( 11/4"± 1/e"J 25 c l"l-o (-O"J 

DETAIL A 

100 MIN 
( 4" MIN) 

SEE EXPANDED 
WALL DETAIL 

INLET BOXES 
150 ( 6 ") 

76 (3"1--r-i=i 

10 ,2r, .. ,--I i-- I 

NONSHRINK 
MORTAR 1--- 67 

--1 1--- 73 

DETAIL B 

PROV IDE 
ONE LAYER OF 
REINF, 
250 rrrn 2/m 
( o. 12 in2/FT l 

INSIDE FACE 
OF INL:::T 

( ½ "l NOMINAL 

<2¾"l 

( 2½"} 

r r T:1 
2750 J; Q -~I~ --

< 9~AJ "1 < .,.' _!_ 

HEIGHT 1'-. .:.]. 

2750 
( 9' -0 ") 

LY~ ,·· 17B 

f§'~ .. ~(7') 

150 ( 6"l MIN 
#13 ( #4) BARS 
300 ( 12 ") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm 2/m 
(0.20 Jn2/ft l WWF 
150 ( 6"l MAX SPA 
TOP & BOTTOM----~ SECTION A-A 

SEE EXPANDED 
WALL DETAIL 

254 
< 10") 

MIN 

( SEE NOTE 
EACH WAY MA. . .. ~ 

_

1

{:'-j-.,--l.Jl~------,1":=cc:;~:r/ ,~ -~~~~~ :t(14'1 MIN 

100{4") MIN 
< SEE NOTE 51 

356 C 14"1 MIN ,;v ~ ~4H) /1 
1 

"' . L__ 

.... ) 2750 
( 9' -0 ") 

MAX 
HEIGHT 

FOR ALTERNATE ------ I 
JOINTS, SEE 

DETAILS A & 8.--+--, d-'.'.Jrn"777Z7;7;'7J:?,/,?,:: 

E 4 

1,,. 413 (#4) BARS 

300 ( 12 "l C TO C 
178 ( 7 "l TYP. EACH WAY TOP & 

BOTTOM OR 420 rrm 2/m 
(0.20 in2/ft l WWF 
150(6") MAX SPA 

150 (6"lMIN 

178 ( 7 "} 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B. 

#13 (#4) BARS 

SECTION C-C 
TOP & BOTTOM ____ _j 

SECTION D-D 

300 ( 12 ") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
( O. 20 Jn2/ft l WWF 
150 ( 6") MAX SPA 
TOP & BOTTOM 

-- . . -l 
;t -~ .. 

,t 

178 ( 7 "l 

SECTION B-B 
#JG (#5) BARS, TOP 

PROVIDE~ 
ONE LAYER OF 
REI NF. 
250 rrrn 2/m 
( O. 12 in2/FT l 
EACH WAY MIN 

150 

178 ( 7 ") 

SECTION E-E 
TYPE 3 ONLY 

( SEE NOTE 9l 

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 rrm < 1 ") OF 
EACH WALL AT 3:00/9:00 LOCATIONS FOR RC PIPE CONNECTIONS. 

DOWELS, 
SEE NOTE 6. 

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 

0 
~ 

0 
~ 
N 

"' ..., 
V 

m 

16"1 TYP 
I 

1454 { 57 1/4 ") 

A 

·.,· :,: ·, ·.,· :,!1·, ·.,· ·'· ·, ·.,· :,· ·, ;'!:"· :,: . 
1.:-i •• 

. .. . .. . .. -+--------~~-,c--f. 

! ..... 
1;i·. 

STANDARD BOX 
SEE NOTE 3. 

152 ( 6 ") TYP 

,4:. 
. "! 

~' 

GOQ0 
{ l.~4 II l2J l 
t,UX OD 

C 
,:,·. .. . .. . .. . '~-~-'-----+ 
1;.i· . . ( ;.-4·. '."· ;.-4·. ·.4; f--4', .( :--41'· ( :; 

~ 
1 

9000 ( 36"0 l MAX . 
FOR RCP 

IOR 1125121 (42"121 )MAX 
FOR CMP 

B 

TYPE I 

STANDARD BOX 
EXPANDED IN THE 

SHORT DIRECTION, 
SEE NOTE 3. 

B 
1454 { 571/4 ") 

LONG 

z 
C>. 

~ 
L' 

"' ~ 
0 

~ 

~I 

est 

DIRECTION 

-,--,., 
- _, I 1·1 ID 

9500 
( 38 "::, l 
MAX OD 

···_J__ 

~ 

1810 ( 711/4 ") 

TYPE 2 
STANDARD BOX 

EXPANDED IN THE 
LONG DIRECTION, 

SEE NOTE 3. 

~-
1200121(48"0) MAX 

FOR RCP 
OR 14750 < 54"0 l MAX 

FOR CMP 

TYPE 3 

STANDARD BOX 
EXPANDED IN 

BOTH DIRECTIONS, 
SEE NOTE 3. 

1810 ( 71 1/4 ") 

PLAN - INLET BOXES 
100MIN{4"l 
C SEE NOTE 5) 

1---+- PROV IDE 
ONE LAYER OF 
REINF. 
250 rm,2/m 
( 0. 12 Jn2/FT l 
EACH WAY MIN LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

v1 · - "' m..., 

C -

0 

SUBBASE MATERIAL 
300 (12") MIN, SEE NOTE 6. 

OFTAIL A 
PRECAST CONCRETE INLET BOX 

BASE PREPARATION 

152 152 
(6") 1506 (59 1/4") (6") 

D ;, 
~ 

i, _:__--:==-==~' 
( SEE NOTE 5) TYPE 3 100 ( 4"l MIN .-- COVER ADJUSTMENT SLAB 7 

~~~---r."1::1 
:I 
:1·., 

0 
~ 
N 

. •. 
PROVIDE \- - 11~.·t'7-,:777'J.,_.;;~,-,-,,a;;,qf;?.!1//.J :1, 
ONE LAYER OF -_.;. ':'• · 
REINF. 

2 
. 

250 rrrn Im 
( O. 12 ln 2/FT ) '-'=F-4~-'-t-~~~~~-~~ 
EACH WAY MIN 

#13 (#4) BARS 
300 (12") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrrn 2/m 
(0.20 !n2/ft) WWF 
152 {6") MAX SPA 
TOP & BOTTOM 

I 6"1 MIN. 
178 ( 7 ") 

SECT ION D-D 
TYPE 3 ONLY 

1454 (57~") 

2750 
{ 9' -0") 

MAX 
HEIGHT 

{ 8 ") 
MIN 
~ ~, 1150 

1, 

2. 

3. 

4. 

NOTES 
CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 714, 
PERMIT ONLY PRECAST INLET BOXES SUPPLIED BY A MANUFACTURER LISTED 
IN BULLETIN 15, USE CLASS AA CEMENT CONC FOR PRECAST BOXES. FOR 
OEVIAT[ONS OR MODIFICATlONS OF THE STANDARDS, SUBMIT SHOP DRAWINGS 
FOR APPROVAL. 

PROVIDE STANDARD INLET BOXES AND COVER ADJUSTMENT SLABS WITH A 
610 x 1150 {24"x 46") OPENING TO ACCOMMODATE STANDARD TOP COMPONENTS. 

FOR INLETS THAT DEVIATE FROM THE STANDARD SUBMIT SPECIAL DETAILS AND 
OESIGN FOR THE INLET WALLS ANO BASE TO THE BUREAU OF CONSTRUCTION 
FOR REVlEW ANO APPROVAL. CONSTRUCT INLETS THAT EXCEED 1500 ( 5' l IN HEIGHT 
WITH STEPS SIMILAR TO MANHOLES (SEE RC-39Mi. ruK !NL~I~ UIH~K THAN 
AS SHOWN ON THE STANDARDS, PROVIDE REINFORCEMENT BASED ON PHL 93 (HS 25) 
LOADING ANO IN ACCORDANCE WITH PUBLICATION 408M. 

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 

6. 

7. 

,. 

SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN PROJECT 
CONOITJONS REQUIRE PIPE BLOCK OUTS TO BE FORMED WITHIN 100 ( 4 ") FROM 
THE TOP Of THE INLET BOX, PROVIDE AN ADDITIONAL #10 (#3 l REINFOREMENT 
BAR LOCATED 40 ( 1 ¾ ") FROM THE TOP OF THE INLET BASE, FULL WIDTH ALONG 
THE JNLET FACE. REMOVE ANY VISIBLE PORTION OF THE BAR, IF REQUIRED 
DURING INSTALLATION ANO PRIOR TO JOINING THE PIPE TO THE INLET. IF 
REINFORCED CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMEO 
' FLUSH' WI TH THE INLET BASE. LIM IT P !PE BLOCKOUT OF WALL TO 25 rrm ( 1 "). 

PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350.2, IN LAYERS 100 (4") THICK, COMPACTEO TO A DENSITY 
SATISFACTORY TO THE ENGINEER AND INCIDENTAL TO THE INLET PAY ITEM. 
FOR PIPE DIAMETERS LARGER THAN 1200 C 48 "l RCP OR 1350 l 54 ") CMP, USE 
A MODIFIED INLET BOX, SHEET 9. 
PROVIDE CONSTRUCTION JOINTS AS REQUIRED FOR INLET BOXES THAT ARE NOT 
MONOLITH IC, SEE DET A !LS A & B SHEET 7. 

9. TAPERS MAY BE PROVIDED ON VERTICAL FACES OF PRECAST JNLET BOX BASE 
UNITS TO FACILITATE FORM STRIPPING. TAPERS WILL RESULT IN INTERNAL 
BOTTOM DIMENSIONS THAT VARY TO A MAXIMUM OF 25 rrm ( 1 "l • 

10. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING AND INSTALLATION. 
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 D l MENS l ONS THAT VARY TO A MAX I MUM OF 25 rrm ( 1 "l • 

-FI 
150 {6")MIN 

#13(#4) BARS 
300 < 1 2 "l C TO C ~

--,1,3 

SEE SHEET 7 
610 

( 24 ") 
(451/4") I~ 1270 

1,~---_J 150"1 
L----

TYP. EACH WAY TOP & 

SECT I ON A A BOTTOM OR 420 ITTTI2/m 
- <0.20 in2/ft J WWF 

100 14"1 MIN 

(SEE NOTE 5] ------- 152 ( 6 "l MAX SPA, TOP & BOT. 

100 MIN 
( 4" MIN) 
SEE NOTE 

152 
I 6"1 

11 
152 

966 ( 38 ") < G ") 

152 152 

11 
---i6"1 1506 159'/,"I 16"/-

I COVER ADJUSTMENT SLAB l 
TYPE 2 . 

TYPE _ !_ ___ c;d _ 
,:J.::--7-PROVIOE r '{!' +I ONE LAYER OF : ~ 

I• " REINF. 
~J (250rrm2/ml ., . . t 2750 EACH WAY MIN.-- _____D~ 
~- < 9' -0") iJ.., 
-~f. MAX 2750 ~ 
~- HEIGHT ( 9' -0") n·

1 

MAX · 

ADJUSTMENT SL1-10 

,IGHT T 

~:~::~~:;=,:._ L t.~~da 
#13 (#4) BARS 

SECTION B-B 

300 ( 12 "l C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrrn2/m 
( O. 20 Jn2/ft . WWF 
152 ( 6"l MAX ~)PA 
TOP & BOT. --

152 {6"1 MIN. 

178 ( 7 ") 

SECTION C-C 

FOR JOINT DETAILS. - - ...J 

SECTION F-F TYPE 1454 ( s1¼ ") I 330 ( 13 ") 

#JG (#5) BARS 
1 a10 c 11 'b ") I 

. . . __l G 'ii - ~· Jl k* --_- $. J 12~21 L I S' ~ 1150 I ._ - MIN u:i (45 1/4 11
) I 

I \ I I I I 9 I 4 I 36 ") 

SEE SHEET 7 152 ' - .JJ __J 
FOR JOINT DETAILS. 16"1..JI 1810 I T1'/,"I I 
SECTION G-G TYPE 2 

#J6 (#5) BARS 
181 0 { 71 ½_ ") 

. .J 
ri=== = ====¥~·I:~~ 
I I I 7 
SEE SHEET 7 
FOR JOINT DETAILS. 

- -ti ----:-1 
1150 ~ I 

t-F-'--14,.:5'"'/.~4_:_j"I I 1270 
.-'c--+'-' .J_ L_L ___ _J I I so ") 

330 ~--- I _j 
11.p- L_ --=..T 

SECTION H-H 
TYPE 3 

I I 8 1 0 I 71 '/, "I I I I 
-hool-

COVER ADJUSTMENT SLABS 
c 12 ") 

MIN 

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 
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BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

( PRECAST) 
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' ' 

229 
( 9") 

610 

! 24 11
) I 

I ' ' 
I : 

' 
I 

' 
' ,_____ 

t-610x1150 ' 
' (24"x451/~"l OPENING ' <LOCATION MAY VARY ' ACCORDING TO FEILD ' REQUIREMENTS) ' ' I ' ' 
' ___ J ____________ , 

I 

1829 { 72 ") 229 
( 9 ") 

2287 ( 90") 

PLAN 
--

TYPE C, M, ORS 
INLET TOP UNIT. 

2-#16 { II-SJ AT 4 SIDES 
OF OPENING 

11-16 o 152 (#5 Cl 6") 

O'l = 
N~ 
N_ 

,;, ~ 
~ M 
V ~ ~ - -
0 ~ 
~ 0 - !" -

O'l: 
~~ 

< 1 ½ ") CLR. 
r38 

1.--.-1 K• •) • C•J • • • • • • 1 7 
38 , 11/, "1 cLR. I 1 r 

• 

• 

8-11-16 ( II-SJ DIAG. 
AT OPENINGS. ( BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE ) 

·~ 
HOLE LOCJTlON 
&. SIZE AS REQ'D. 

_______ __j_ ______ _ 

I 

I 11- 16 Cl 305 
, ( 11-5 Cl 12") 

RISER SECTI~
SEE NOTE 6. 

• 

• 

PROVIDE ONE LAYER OF 
REINF, 250 rrrn2/m 
(0.12in2/FT) 
EACH WAY MIN 

38 ( 11f2 "l CLR. 

~ 2-#16 P*Sl 
- ABOVE PIPE 
;,; OPENING 
N 2159 {85") 

38 ( 1 ½ "l CLR. 

\..!Ji--#10 (11-3) Cl 305 ( 12") OR 
#13 (tt,,u Cl 305 ( 12") AT 
SHORT WALLS ONLY 

ttJ9 (#6) Cl 305 ( 12") W/2 ADD'L, 
#19 < tt6) BELOW PIPE OPN' G. 

x 
< 

" 
0 

' 0 
M 

V 
V 

~ 

~ 

:<ii~ 
M -

0 
w 
oc ,. 
w 
oc 
~ 
< 

V 
00 

V 
M 

N 

229 
( 9 ") 

I 
' 
' 

1150 ( 451/4 ") 

-· 

I 

' 
I ' ----------1 

' 
I ' 

' 610 X 1150 
{24" X 45 1/4") OPENING 

I <LOCATION MAY VARY 
ACCORDING TO FEILD 
REQUIREMENTS) 

' I 
I ' -----------

I 

1 829 C 72 "l 

2287 (90") 

PLAN 

-~TYPE C, M, ORS 
INLET TOP UNIT. 

229 
( 9 ") 

en : 
N~ 
N_ 

. 
V 
N -
0 

~ 

~~ 

~ ~ 

2-#16 (#5) AT 4 SIDES 
OF OPENING 

:~ ~ ~ ~ ~ ~:~} ~ ~ ~ ~ l :: "'16 Cl 152 (#5 Cl 6") 

'$. 
M 
~ - ~ 
~ 
~ 
0 -

NOTES 
1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 

OF PUBLICATION 408, SECTION 605 AND SECTION 714. 

2. PROVIDE INLETS WITH A MAXIMUM HEIGHT TO BE THE GRADE ELEVATION. 
WHEN THE REQUIRED HEIGHT EXCEEDS 2750 ( 9' l , SHOW SPECIAL DETAILS AND 
DESIGN FOR THE INLET WALLS AND BASE. CONSTRUCT INLETS THAT EXCEED 
1500 (5') IN HEIGHT WITH STEPS SIMILAR TO MANHOLES (SEE RC-39MJ 

3. WHEN A SITUATION CAN NOT BE SATISFIED BY THE 
MODIFIED INLET BOXES SHOWN, PROVIDE SPECIAL 
DETAILS AND DESIGNS. 

4. FOR ORIENTATION OF THE TYPE C INLET TOP WITH MODIFIED 
TYPE I INLET BOX, THE TYPICAL INSTALLATION DETAILS 
ARE SHOWN BELOW. SHOW ANY VARIATION ON THE 
CONSTRUCTION DRAWINGS BY SPECIAL DETAILS. 

«10 
5. PROVIDE A MINIMUM HEIGHT OF 508 ( 20") MEASURED FROM 

THE TOP SURFACE OF THE TOP UNIT TO THE INSIDE 
TOP OF THE PIPE WHEN THE TOP UNIT ANO EITHER 
A MODIFIED TYPE I OR A MODIFIED TYPE 11 INLET 
BOX ARE CONSTRUCTED MONOLITHICALLY. 

6. FOR THAT PORTION OF THE INLET ASSEMBLY WHERE THE OEPTH 
MEASURED FROM GRADE IS LESS THAN 2759 ( 9' -0") A COVER 
REDUCT ION SLAB ANO STANOARO 61 0 x 1 150 ( 24 "X 45 1/4 ") RI SER 
SECTION MAY BE UTILIZEO. 

T. PERMIT ONLY PRECAST MOOIFIEO INLET BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15, 

PIPE OPENING 
AS REQUIRED 100 (4"l MIN. 

I .. ! I IC- •) • (•2 • • • =l 
ii' 3811~"1C 1 
H---PROVIDE 

2 
LR. TYP 

REINF. 2~~EITJi,1YER OF -=i&-ll 38 111/,"1 

CLR. 
25 ( 1 "l MIN. 

• 

• 

(0.12in2/FT l Im 
EACH WAY MIN 

8-#16 ( tt5) DIAG. 
AT OPENINGS. (BARS 
MAY BE HOOKEO TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

\ HOLE LOCJTION 
& SIZE AS REQ' O. 

J_ --- --

' #16 Cl 305 
I ( #5 ci 12 "> 

{

o 2-"'16 (#5) o 
: ABOVE PIPE : 
v OPENING v 

~ 2159 ( 85") ~ 

38 ( 1 ½ ") CLR. 

tt10 (#3) Cl 305 (12"! OR 
#13 ( #4) Cl 305 ( 12") AT 
SHORT WALLS ONLY 

#19 (#6) Cl 305 C 12") 
W/2 ADD' L. #19 ( tt6) 
BELOW PIPE OPN'G, 

PIPE OPENINGS 
AS REQUIRED 

25 l 1 ") MAX. 

HOLE CLEARANCES 

' I 

----j----- -

I 

STANDARD HOLES 

NOTE: 
ADDITIONAL STEEL MAY BE 
ADDED AROUND PIPE OPENING 
TO KEEP HOLE FORMER 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. 

• 
• • 

~ 
w 

#16 Cl 3051~ 
C #5 Cl 12 ") ~ 

2210 
( 87 "} ~1t-l~. ' • 

I ~s\ - ! I --- /24 /_J i---~i ~I •16 • 30~ ~ • "I:::,:: T. .::;"3'T., I >(#5Cl12l> 

2210 
! 87 ") 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

w w ~ ~0 
38 c 11/2 "> I 0: 11-15 o 305 ~ 
CLR.~ ::. ( #5 Cl 12"1 ;!: 

1532 ( 601/~ ") 

1 829 ( 72 ") 

( 9") 

SECTION A-A 

38 c 1 ½ ") I 
CLR. 

229 

( 9 ") 
2291 

( 9 ") 

' , 
O::tt16C1305o:: 
;!: (#5 Cl 12")~ 

1532 C 601/~ "l 

1829 ( 72") 

SECTION B-B 

229 

( 9 ") 

INLETS 
MODIFIED INLET BOXES 

( CAST-IN-PLACE AND PRECAST) 

MODIFIED TYPE INLET 1829 (72") x 1150 (45 1/4") MODIFIED TYPE II INLET 610 (24") x 1829 (72") 9,,-/'l'...]v' 2001f SHT ~OF...10 

RC-34M 
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m 
< 
~ 
< 
> 

[;fff: 
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L 

1334 (52½") 
1219 ( 48 ") 3.0 m < 10' -0") 

1r" l11/, .. , LONGJTUOlNAL 
SWALE SLOPE.==J_ --iH-3s !1 1/z"> 

N•= 

t 
~' 

t 
)52 

( 6" 

I.I' 

i 
i 

I 

64 ( 2½") 
32 X 32 X 3, 2 MIN 
( 1 lj4 "xl 1/4 "xi/a" MIN,) 
BEARING ANGLE 

1150 (451/4") 

1454 (57 1/4") 

SECTION A-A 

FOR PIPE INFORMATION, 
SEE NOTE 5. 

\ 

·1 
152 ( 6 ") . 

( 6") 

_cl• ==-
8]~ N_ 

lll('.j~ ~1~ o_
n_z 

; 

::~~l~~o:~1~A[6~1g~n~~~~~; 
EACH WAY MIN. 

6")1 

#J 3 ( #4) BARS 
300 ( 12"') C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
{ 0. 20 in2/ft J WWF 
152 ( 6") MAX SPA 
TOP & BOT. 

I I 

I 
I 
I 
I 
I 
I 

38 { 1 ½ ") 

-1-

~ ~ 
N N 

0 ~ 
- m 
~ ~ 

,_ 
~ 

~ . 
~ 

A 

J 

- 1--35 ( l½"l 38 {l½"l- C---
-L~ 8 ( l½"l 

)52 

( 6 ") 

1150 (45 1/4") )52 

( 6") 

PLAN VIEW 

UPSTREAM BAR GRATE, 
SEE DETAILS. 

VARIABLE )52 

( 6 ") 

DOWNSTREAM STANDARD GRATE, 
SEE DETAILS SHEET 3. ----~ 

PIPE LOCATION AND SIZE AS 
REQUIRED, SEE NOTE 5. 

TYPE D-H INLET 

C 

L 

)6 

1/ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EDGE OF 

0.9m(3'l MINI 

I r NORMAL SHOULDER SLOPE 

PAVEMENT_j 
JOO 

( 4 ") 
ACTUAL SHOULDER SLOPE 

SECTION B-B 

S\..o~'!
'o.~~i-;, -· 

L,oo 
( 4 ") 

I 
3. 0 m < 10' l 

Sr 1 TAPER TYP, , 
OR AS REQUIRED 

NOTES 
1. CONSTRUCT lN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 

408 SECTION 605. 

2, THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR UNIFORMITY AND 
INTERCHANGEABILITY, PERMIT ONLY GRATES SUPPLIED BY A 
MANUFACTURER LISTED IN BULLETIN 15. 

3, YIELD STRUCTURAL STEEL GRATES IN ACCOROANCE WITH THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 1105.03lrl. 

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 MAXlMUM ALLOWABLE SIZES, SEE SHEET 8. 

"7 1011 TAPER (TYPl 
OR AS REQUIRED 

:z ~~ 
E 

~.n 
o_-

TYPE 0-H INLET 

I 
NORMAL 
SHOULDER 
SLOPE 

~ -=~--Iv 
EOGE OF PAVEMENT 

BJ 
PLAN VIEW 

I 
NORMAL 
SHOULDER 
SLOPE 

TYPICAL D-H INLET LOCATION 

,, I' 
1: 

,, ,, 
' 

,, 
I I I I I 
I I I I I I 

C 

I I I I I _J 
I I I I I 
I I I I I 
I I I I I 

C 

~ 
I I I I I ~ 

N 
I I I I I -
I I I I I n 

~ 

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 (47B_") 

PLAN VIEW 

<J===io!RECTION OF FLOW 
98.5 

1016 ( 40") ( 3. 875") 

Jlffi" < o,-
2 Jo 

~ ~i 
~ 

¾ .. ,-iJ r" <21/, .. , 

r==---r 

"°'I ~I co • 
N N 

n 
~ I to 

Ltzz:.=-
L16 ( % ") 

0 

' 0 

z 
0 

,__ 
u 
w 
V) 

11 I ~~ t '\, / r~ . _ // , q 16 ( ¾ ") ~ R ff § § ff Ill -ff ff AV ff ~~· 

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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DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
1213 <<11B") 

SECTION C-C 

BAR GRATE 

~~ 

6 { 1/4 ") 
" •IN I) (m 

6 ( lj4 ") 
•IN 

INLETS 
TYPE D-H INLET 

( CAST-IN-PLACE AND PRECAST) 

SHT \_Q_ OF .J_Q 
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" X 
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" 
0 

' 0 
~ -
E 

0 

.; 

of' 
QN ~-

o 2 x 
QN< ~-" 

FOR TYPICAL 
STEP DETAIL 
SEE SHEET 3. 

CIRCUMFERENTIAL 
REINFORCEMENT 
( FULL DEPTH) 

11 -tt, 250 rrm2/VERTICAL 
METER 
( O. 12 tn2/VERTICAL 
METER ) BOTH FACES '--1. I t 
VERTICAL I I 
REINFORCEMENT 
( FULL DEPTH) 
250 rrm2/HORIZONTAL 

11 ,t-, METER 
( 0, 12 !n2/HORIZONTAL 
METER l BOTH FACES~ 

~ 
CONSTRUCT JON JOINT w rr 

610 < 24 ") 

762 ( 30") SEE SHEET 4, 
MIN TO / FOR FRAME AND COVER CASTING DETAILS 

MAX JO 6 ( 1/~"l 

)02 
(4") 

6 ( I/~") 

\ 
./ 

\'. i 

-

I 
I I VARIES 

I 457 TO 
6)0 

,,, 
~-) 

~ 
u 
~ 
m 

~-Wx 
~< 
Wz 
~ "I~~ ~ w;:::; 

- 0 r< 
- ~g] 

~IW N ro 
<r 
ZI 
~~ 
W< 
r< 
~ 
< 
~ 
u 
~ 
m 

oi'" 
~1N 

t 

LOCATE CONSTRUCTION 
JOINT AT 3.0 m ( lO') 
C TO C. 
( SEE NOTE 6. ) 

DETAIL "A" 
CONSTRUCTION JOINT 

!t,._MA_NHOL~ 

TOP REINFORCEMENT, 
SEE NOTE 8. 
BOTTOM REINFORCEMENT, 
SEE NOTE 9. 

/ 
/ 

/ 

/ 
/ 

/ 

{/~ / 

/ 
/ 

/ 
/ 

/ 
I / 

___ _j'.'.' 
/1 ---

1 

I I ½
"s 

"' f ~:; 

l PIPE 

PLAN VIEW 
SEE NOTE 3. 

f ''i;· .. ,To il)ll+--------. -_l __ L _ l _ J __ I_ l ~ -_,_ -
-le-

(4'-0") DIAMETER <D ;;:_ 

I ~ ~ 
I Li-; AODITIONAL RE INFORCEMEN~-

MAIN 
REINFORCEMENT~ 

I - 254 ( 10 ") 

I. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

A. CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION 408, SECTIONS 
605, 606 AND 714; AND 
ASTM C-478M-90, STANDARD SPECIFICATION FOR PRECAST 
REINFORCED CONCRETE MANHOLE SECTJONS, 
AS MODIFIED HEREIN. 

B. MINIMUM CONCRETE CLASS: 
CAST- IN-PLACE CLASS A 
PRECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE 
WITH ASTM A185, STEEL WELDED WIRE FABRIC 
ASTM A663/A663M & A675/A675M, PLAIN BILLET STEEL 
OR ASTM A615/A615M, DEFORMED BILLET STEEL 8ARS. 
PROVIDE MINIMUM YIELD STRENGTH OF 400 MPa {60,000 

D. CLEAR COVER FOR STEEL: 
WALLS: CAST- IN-PLACE 

PRECAST 

FOOTINGS: CAST- IN-PLACE 

PRECAST 

50 C 2 ") 
40 ( 1½") 

TOP BARS 
BOTTOM BARS 
SIDE COVER 
TOP BARS 
BOTTOM BARS 
SIDE COVER 

BARS 

PSI l. 

SLABS: CAST- IN-PLACE 

60 l 2½ ") 
80 { 3 ") 
50 ( 2") 
50 < 2 ") 
4D l 11/, "I 
40 1 1 V2 "> 
so ( 2") TOP & BOTTOM BARS 

2. FOR PIPES WtTH INSIDE DIAMETERS GREATER THAN 750 (30") SEE 
MODIFIED CAST-IN-PLACE MANHOLES, SHEET 2. 

,. 

4. 

5. 

PROVIDE 300 ( 12") MINIMUM HORIZONTAL CLEARANCE BETWEEN 
OPENINGS LOCATED AT THE SAME DEPTH. LOCATE PIPES NOT 
AT THE SAME DEPTH VERTICALLY AT LEAST ONE HALF THE 
MAXIMUM OPENING DIAMETER APART. 

FORM A CONCRETE CHANNEL AT THE BOTTOM OF THE MANHOLE 
CONFORMING TO THE SHAPE OF THE LOWER HALF OF THE INCOMING 
ANO/OR OUTGOING PIPES. PROVIDE A FULL DEPTH LI-SHAPED 
CHANNEL WHEN NECESSARY TO REDUCE ENERGY LOSSES. 

USE 127 (5") THICK WALLS WITH ONE (1) ROW OF REINFORCING, 
OR USE 254 ! 10"! THICK OR GREATER WALLS WITH TWO ( 2) 
ROWS OF REINFORCING. 

,,,,., "'==t:"" 
SEE DETAIL"A". "fK7 I 

127 I 5 "l 
THICK WALL TH I CK WALL ,. CONSTRUCTION JOINTS AND KEYS MAY BE CONSTRUCTED UPWARDS OR 

DOWNWARDS. CLEAN JOINTS AND KEYS THOROUGHLY BEFORE PLACING 
NEXT CONCRETE SEGMENT. I ~1, 

I ffe 
I 

SECTION B-B OR C-C 

11 
FOR COVER 
SEE NOTE 1 , 

I PART D. 

TABLE A 
BASE SLAB DIMENSIONS 

AS DESIGNED !SEE NOTE 7 J 

~ 

i ll-11 SECT I ON A-A 

I -dv-

MAX DEPTH FROM 
TOP OF MANHOLE 
TO TOP OF 
FOOTING 

3. O m ( 10' l 
6. 0 m ( 20' ) 
9. 0 m ( 30' ) 

12. O m ( 40' l 
\5,0 m (50') 
18.0 m (60') 

FOOTING 
DIAMETER 

2060 ( 6' -9") 
2060 ( 6' -9") 
2060 ( 6' -9") 
2210 ( 7' -3") 
2440 ( 8' -0") 
2590 ( 8' -6 "} 

FOOTING 
THICKNESS 

300 ( 1' -0") 
300 I 1' -0") 
380 (1'-3") 
380 (1'-3") 
380 (1'-3") 
380(1'-3") 

+t, 
/ 

of' X 
QN < 
~- z 

1\~~:N~6~E 4 

I _, 

. ' \ TOP REINFORCEMENT 

' ' • I --, - \, i=:3 7 A 

FOR COVER -
SEE NOTE 1 
PART D. "' BOTTOM REINFORCEMENTV 

CAST-IN-PLACE MANHOLE 
FOR PIPES WITH 750 ( 30") INSIDE DIAMETER AND LESS 

0 FOR BASE SLAB OIMENSIONS 
SEE TABLE A. 

? 
(6,$'0 
~'j 

r/S 
/-;!, -:;o ,cs 

C 

~~cl 
75 ( 3 ") 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE: FOR WALL THICKNESSES 254 ( 10"1 OR GREATER PLACE ADDITlONAL 

REINFORCEMENT AS SHOWN ABOVE AT EACH FACE OF THE WALL 
INSIDE MAIN REINFORCEMENT. 
FOR WALLS 127 (5") THICK KEEP MAIN REINFORCEMENT CENTERED 
IN WALL, PROVIDE AODITIONAL REINFORCEMENT AS SHOWN 
ABOVE, MAINTAINING REQUIRED COVER. 

B. 

7. A SAFE BEARING CAPACITY OF o. 15 MPa ( 1. 5 Tons Per s. F.) UNDER 
THE ENTJRE BASE SLAB IS ASSUMED TO DETERMINE THE BASE SIZE. 
WHEN THE SUBSOIL IS EXTREMELY POOR, PROCEED WITH CONSTRUCTION 
ONLY AFTER THE ENGINEER SPECIFIES AN ADEQUATE BASE DESIGN. 

FOR FOOTING TOP REINFORCEMENT, BOTH DlRECTIONS, USE NO, 19 ( 6l 
BARS AT 300 ( 12") FOR DEPTHS TO 18,0 m (60') OR 635 rrml/m 
( O. 30 In Z/FTl WWF FOR DEPTHS TO 9, 0 m ( 30' l AND 680 rrm Ym 
( o. 32 In 2/FT) WWF FOR DEPTHS GREATER THAN 9. 0 m ( 30' J 152 ( 6") 
MAXIMUM SPACING FOR WWF. 

9. FOR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTIONS, USE N0.13 (4) 
BARS AT 480 ( 18") FOR DEPTHS TO 18.0 m (60') OR 320 rrrnz/m (0, 151nZ/FTl 
WWF FOR DEPTHS TO 9. 0 m ( 30') AND 340 rrm 2/m ( o. 16 ln 2/FTJ WWF FOR 
DEPTHS GREATER THAN 9, 0 m ( 30' l 152 ( 6") MAXIMUM SPACING FOR WWF. 

10. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN l 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 

BUREAU OF DESIGN 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

SHT .l._ OF___§_ 
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2134 ( 7' -O"l MINIMUM 

381 ( 1'-3") I 1372 (4'-6") !.4INIMUM I 381 J11~- 3 "> 
MIN. I I . T MANHOLE 

I 

SLAB STRIP 

VARIABLE 

'"j" -n" 
ro ' -,.,:: i 

2 
~ 

" z 0 
2 

w 

w 
' MANHOLE 
~ -

1220!4'-0"J VARIABLE 

I 

~-_t---
,-' 

' \ 

I \ I' 
- l--l I \ I 

1--i I I 
I I ' - .L .1 
\ I ' I JI t~ 

N !" 0 
~ 

WN n 

I \ I / I 

'.:::====:::1t--~:_:::;ct,.-~~'.::-:._'--__ J_~--~-A: / i I : 

I I I - -1-1- J 

I I I I '"!" ~,., s 
ro , -,., :... -= 

- 2 

MANHOLE STEPS, 
SEE SHEET 3 

I l SEWER 

4_ MANHOLE 

PLAN VIEW 

610 ( 24 ") 
MJN TO 

762 ( 30") 
MAX JD 

tYARIASLE 

_.:j,' 
':!¾,":~
' ~'\.J.; "EDGE BEAM" 

REINFORCEMENT 

WALL L FOOTING 

2-•19 (•6) BARS 
LOCATE AT BOTH 
FACES OF WALL 
!TYPJ. 

REINFORCEMENT REINFORCE!.4ENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

NOTE1 ONLY BOX WITH !.4AIN REINFORCEMENT 
SHOWN FOR CLARITY. 

4~mR 

- t- "r - -
,1{T: 

7 

I 

I ,, 
.. ~-~- - J 

- l- -

305 ( 12 ") 

F JGURE 1 

z ~ r J w 
~ z 

w ~ 
J 0 

z r 
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SHEAR REINFORCEMENT 
STIRRUPS, AS REQUIRED 
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SEE NOTE 3A 

SEE DETAIL "B ". 

SECTION VIEW 
MODIFIED MANHOLE 

FOR PIPES GREATER THAN 750 (30") TO 2100 (84") INSIDE DIAMETER 

SEE NOTE 38 #J 9 ( #6) BARS 
AT 100 (4"l 
C TO C 

SECTION A-A 

#19 ( #6) BARS 
AT 100 ! 4"l 
C TO C 

B_j 
NOTE A: BARS REQUIRED TO SPAN 

FROM WALL TO WALL. 

NOTE St PROVlDE ADDITIONAL BARS 
AS REQUIRED BY DESIGN 
WHEN OPENING IN WALL 
IS PRESENT ( TYPl. 

NOTES 
1. FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 

FOR DESIGN REQUIREMENTS SEE NOTE 1, SHEET 5. 

2. INCREASE BOX SIZE WHEN REQUIRED TO KEEP WALLS OF MANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR PfPES LARGER THAN 
1050 ( 42") !D. INDICATE THE BOX SIZE ON THE CONSTRUCTION PLANS 
OR SHOP DRAWINGS BASED ON THE DESIGN PROCEDURES PROVJDEO BELOW. 

3. DESIGN PROCEDURE FOR MANHOLE BOX SECTION! 

DESIGN All MEMBERS FOR MOMENT, CRACK CONTROL & SHEAR AT DISTANCE d 
C EFFECTIVE DEPTH OF MEMBER) FROM FACE OF SUPPORT. CALCULATE All 
SPAN LENGTHS FROM THE CENTER OF THE SUPPORTS. 

3A. TOP SLAB 
DESIGN A 305 ( 12"l WIDE SLAB STRIP FOR ONE-WAY ACTION TO CARRY 
DEAD LOAD, LIVE LOAD, ANO WEIGHT OF EARTH. SPAN THE STRIP, 
SIMPLY SUPPORTED, ACROSS THE WIDTH OF THE BOX OR IN THE 
SHORT DIRECTION. SEE FIGURE 1 FOR DETAILS. 

PLACE t.ODlTl.ONAL BARS 1N .THE SLAB AT 45· AROUND THE 
MANHOLE OPENING. SEE SECTION A-A FOR DETAILS. 

3B. "EDGE BEAM" 

VIEWS SHOWING THE CONFIGURATION OF MANHOLE BOX SECTION ILLUSTRATE 
"EDGE BEAMS" TO BE THE SAME DEPTH AS THE TOP SLAB. TO ACH !EVE 
REQUIRED CAPACITY WHERE NECESSARY, INCREASE DEPTH OF "EDGE BEAM" 
BY PROVIDING AOOITIONAL CLEARANCE BETWEEN THE SLAB ANO TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFFIT OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. 

DESIGN THE "EDGE BEAMS", SPANNING THE LENGTH OF THE BOX, TO 
CARRY A UNIFORMLY DISTRIBUTED LOAD EQUAL TO THE REACTION 
FROM THE SLAB. 

3C. WALLS 
DESIGN THE WALLS TO CARRY THE AXIAL LOAD, DUE TO EARTH LOAD, 
llVE LOAD, AND DEAD LOAD APPLIED DIRECTLY TO THE WALL, IN 
ADDITION TO REACTIONS FROM THE "EDGE BEAMS", ANO THE VERTICAL 
M0!.4ENT CAUSED BY SATURATED AT REST EARTH PRESSURE. SEE FIGURE 2 
FOR PRESSURE DIAGRAM. CONSIDER THE WALL SIMPLY SUPPORTED BETWEEN 
TOP SLAB ANO FOOTING. PROVIDE THE SAME REINFORCEMENT ON THE 
OUTS l OE FACE. 

3D. FOOTING 
DESIGN SPAN NORMAL TO PIPE TO CARRY POSITIVE !.40MENT 
OF 1/10 WI:' AND NEGATIVE MOMENT OF 1/12 Wlz WHERE W IS THE 
UNJFORM BEARING PRESSURE. DO NOT TAKE INTO ACCOUNT THE 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOTING. 

AS A !.4IN IMU!.4, PROV IDE NO. 13 ( NO. 41 BARS AT 300 ( 12 "') CENTERS, TOP 
AND BOTTOM OF SLAB IN THE OPPOSITE DIRECTION. 

102 ( 4 ") 
152 f 6 '') 

6 ( I/~"} 6 ( 1;~ '') 
~ ~ 

N 

:a'-+---1,-------;1 
LOCATE 
CONSTRUCTION 
JOINT AT 3, 0 m n.-+-1,-----------il 
( 10' -O"l C TO C. 

DETAIL "A" 
CONSTRUCTION 

JOINT 
SEE NOTE 6, SHEET 1 

~L---f---1 

DETAIL "B" 
KEYWAY 

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 TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
MODIFIED 

CAST-IN-PLACE MANHOLES 

OMMENDED A.fR. lj,, 2001 
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610 !2<\"l MIN TO 
762 ( 30") MAX IO 

2 
~ 
2 

<o 
"--/ 

ADJUST TO FINAL GRADE WITH 
, / PRECAST CONCRETE GRADE RINGS 

________,,...._, OR BRICK AND CEMENT MORTAR. 
I 

~ 

/ 

r--. 
I 

I 

MAXIMUt.4 305 ( 12") TOTAL THICKNESS. 

TYPICAL CONICAL 
TOP SECTION 

~~ 
~ 

TYPICAL RISER SECTION 

64 
l 21/2 ") 

57 

127 
( 5 ") 

INSIDE FACE 
OF MANHOLE 

NONSHRINK 
MORTAR 

54 ( 21/8 ") 

60 ( 2¾ ") 

DETAIL A 

TOP OF 
S ALTERNATE ACCEPTABLE 

CONFIGURATION 
S 254 ( 10") FOR CAST-IN-PLACE 

127 ( 5 ") FOR PRE CAST 

"ANHOLEl 

~c.----7 INSIDE FACE 
OF MANHOLE 

S 10· =1 = 2 2 

~"-, 
~ 

254 
i..lQ.'.1_J L I NS IDE FACE 

MIN OF MANHOLE 

PLAN VIEW 

PROVIDE NON-SKID 
SURFACE ON TREAD. 

N, Ni ~i 

~I~ 11 I ,,-4 
'.::I= 
02 
~ 

;?"~ 
N2 

:u 
oO 
or 
~u 

76 
( 3 ") 

filN 

SIDE VIEW 

PROVIDE NON-SKID 
SURFACE ON TREAD. 

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 CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 
FOR DESJGN REQUIREMENTS SEE NOTE 1, SHEET 5. 

3. FOR PERMISSIBLE LOCATION OF PIPES SEE PLAN VIEW AND NOTE 3, 
SHEET 1. 

4. FOR RISERS OR BASE SECTIONS WITH OPENINGS, PROVIDE A MINIMUM 
HEIGHT OF SECTION SO AS TO PROVIDE AN UNCUT WALL EQUAL TO 
20/. OF THE OPENING, BUT NO LESS THAN 203 ( 8"), BETWEEN THE 
OPENING AND THE CLOSEST JOINT BETWEEN RISERS - SEE DETAIL B. 

5. FOR ?RECAST RISER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 18.0 m (60'1, PROVIDE CIRCUMFERENTIAL REINFORCEMENT 
IN ACCORDANCE WITH SECTION B-B. FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3. 0 m ( 10' l ANO LESS, PROVIDE 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rrrnZ/VERTICAL m 
(0.16 ln2/VERTICAL FT.) FOR THE HEIGHT OF RISER OR BASE SECTION. 

6. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED AT A 
DEPTH GREATER THAN 3. 0 m ( 1 O' J , BUT LESS THAN OR EQUAL TO 7. 6 m ( 25') , 
PROVIDE CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 930 mn 2/VERTICAL m 
( O. 44 ln2/VERTICAL FT.) FOR THE HEIGHT OF THE RISER OR BASE SECTION. 

7. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 7.6 m (25'), USE A 254 ( 10") TH!CK WALL RISER 
OR BASE SECTION WITH CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 
470 rrm2/VERTICAL m { O. 22 fn2/VERTICAL FT. l EACH FACE. 

8, MARK RISERS OR BASE SECTIONS WITH HOLES CLEARLY WITH MAXIMUM 
ALLOWABLE DEPTH. 

9. PROVIDE ADDITIONAL REINFORCEMENT BARS AROUND OPENINGS AS SHOWN 
ON REINFORCEMENT 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. ALTERNATE CONFIGURATIONS AND 
DIMENSIONS, AS APPROVED BY THE ENGINEER, MAY BE USED. 

X 
< 
2 STEP WITHOUT HOOKS STEP WITH HOOKS 12. PROVIDE MINIMUM 25 ( l."l SECTION DIMENSION FOR METAL STEPS. 

" ~ 

SEE DETAIL A, 
TH !S SHEET. 

E 
0 

~ 
SEE DETAILQ 8 

,S, ,I 

''-::: ~ 

PROVIDE VERTICAL BARS 
#13 t•4J AT 405 ( 16") 
C TO C HOOKED TO THE 
BASE SLAB REINFORCEMENT 
IF MESH IS USED AS WALL 
REINFORCEMENT IN THE BASE 
SECTION. SEE DETAIL C. 

TYPICAL RISER SECTION 

PRECAST OR CAST- IN
PLACE BASE SECTION 
ANO INTEGRAL FOOTING. 
FOR CAST-IN-PLACE 
BASE SEE SHEET 1 
FOR DETAILS. 

CHANNEL, 
SEE NOTE 7. 

152 ( 6 ") 

TOP STEEL*-
~ 229 ( 9 ") 

STEEL* 

PRECAST MANHOLE 

FOR TYPICAL STEPS 
SEE VIEWS ABOVE. 

FOR PIPES 750 ( 30") INSIDE 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. 

WALL REINFORCEMENT ------
CJRCUMFERENTI AL FULL DEPTH 
250 rrm2/VERTICAL m 

( O. 12 ln 2 /VERTICAL FT) 
VERTICAL FULL DEPTH 

SEE NOTE 1 O. 
PROVIDE MINIMUM 19 ( r4 ") SECTION DIMENSION FOR NON-DETERIORATING 
MATERIAL STEPS. 

cs ·1 w 
Q -
N 

o 8 
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z 
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~ r z - ~ z ~ ill w 
~ J 
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r 
0 • z 

Q 
N r 
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DETAIL B 

~~ -
-- 2 

460 
( 18 ") 
•IN 

g?
c·z 

-i_ -----

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

13. MECHANICAL ANCHOR REQUIRED FOR INSTALLATION OF STEPS 
W !THOUT HOOKS, 

14. THE ALTERNATE OPENING REINFORCEMENT DETAIL IS NOT OES!RABLE BY 
DESIGN. USE JT TO MEET EXISTING PIPE ELEVATIONS. 

#10 C'*3l BAR 
/(10('*3) ~ 

75 ( 3 ") 
MIN 

DETAIL C 

PRECAST 
MANHOLE 
HEIGHT 

0.0 m TO 
9.0 m 

(0'-0"TD) 30' -0" 

JOINT),_~~- ____ _ 

75 ( 3 ") I 200 ( 8 ") I 
•IN 

100 ( 4 ") 

ALTERNATE DETAIL 
AT OPENINGS 

NOTE: 

SEE NOTE 11. 

TABLE B 

TOP STEEL BOTTOM STEEL . REQUIREMENTS REQUIREMENTS 

N0.13 BARS AT 150 C TO C NO. 13 BARS AT 300 C TO C 
OR 700 rrm 2/m WWF 152 OR 340 rrm 2/m WWF 152 
MAXIMUM SPACING MAXIMUM SPACING 

(N0.4 BARS AT 6" C TO C) (N0.4 BARS AT 6" C TO C) OR 0. 33 In 2/FT WWF 6" OR O. 16 rn2/m WWF 6" 
MAXIMUM SPACING MAXIMUM SPACING 

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 

170 rrm2/HORIZONTAL m 
! O. 12 ln2/HORIZONTAL FT l 

PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 
SEE NOTES 5 AND 6 FOR STEEL 
REQUIREMENTS AT OPENINGS. 

id I 12191:'-0"1 DIA I Lrr > 9. O m 
TO 18.0 m 

(' 30'-0") 
NO. 16 BARS AT 150 C TO C 
OR 1190 ITJTI2/m WWF 152 
MAXIMUM SPACING 

(N0,5 BARS AT 6" C TO C) 

NO. 13 BARS AT 150 C TO C 
OR 575 ITJTI 2/m WWF 152 
MAXIMUM SPACING 

(N0,4 BARS AT 6" C TO C) 

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 

{ 5 ") ! 5 ") TO 60'-0" OR O. 56 ln 2/FT WWF 6" OR 0. 27 In 2 /FT WWF 6" 

SECTION B-B SEE NOTE 7, SHEET 1 

MAXIMUM SPACING MAXIMUM SPACING .-~16~01 I SHT .1... OF-2..._ 
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RAISED 

I 

I 
ELEVATION 

LETTERS, 25 ( 1 ") 

CHECKERED 
TOP DESIGN--

VIEW 

SEE DETAIL A 
AND NOTE 3, 
FOR SELF-SEALING 
MANHOLE COVER 
DETAILS. 
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ELEVATION VIEW 
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HEAT DATE 
AND NUMBER 

\ 
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I 

I 
>-c._XXX I- 'I, _, ,,, 

~ 
( RAISED LETTERS, 25 ( 1 "l 

PLAN VIEW 

/ RAISED LETTERS, 50 ( 2 ") 
ALTERNATE LETTERING 
INCLUDES SANITARY, 
WATER AND ELECTRIC. 
PROVJDE LETTERING 
WHEN SPECIFIED. 

0 ,--------r,:, 0 0 0 '? 0 
0000~~ 
,00000 

0000 
"" 
~ 

,0, 0 0 

PLAN VIEW 

CAST IRON MANHOLE COVER 
{ PLATEN COVER! 

CAST IRON MANHOLE COVER 
{ STANDARD COVER! 

914 (36") MIN TO 1067 (42") MAX 

ELEVATION VIEW 
OF MANHOLE FRAME 

\/- MACH !NED SURFACE 

*7 ! %2 ") 

~1 
~ 

*"IN I""" *~1------r DIMENSIONS OF 5.5 ( 1/32") 
DOVETAIL FOR 
GASKET, I 6 ( ¼ ") 
SEE NOTE 3. ~ 

A 

L +serscRJ;'li........B..QL.L 
DR CLAMPING 
DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

PLAN VIEW 

A 

J 

ONE PIECE ADJUSTMENT RISER 

+~W,~._Pg. : ' 

SECTION A-A 

ADJUSTMENT BOLT 
2 REQUIRED ( MIN 

B 

J 

PLAN VIEW 
MULTI-PIECE ADJUSTMENT RISER 

i 1 
SECTION B-B 

DETAIL A 
GASKET SEALING SYSTEM 

ADJUSTMENT RISERS 

NOTES 

1. PROVIDE MANHOLE FRAMES AND COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 605.2! bl. 
DESIGN MANHOLE FRAME, COVER AND GRADE ADJUSTMENT 
RINGS FOR PHL 93 ! HS25J LIVE LOAD. IF MANHOLES ARE NOT IN OR 
ADJACENT TO ROADWAY, DESIGN FOR ALL POSSIBLE LIVE 
LOADS AS APPROVED BY THE DEPARTMENT. 

2. PROVIDE MANHOLE FRAMES, COVERS AND GRADE AOJUSTMENT RISERS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR DEVIATION OR MODIF!CATION TO THE STANDARDS, 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

3. PROVIDE A GASKET SEALING SYSTEM, DOVETAIL GROOVE AND 
CONTINUOUS GASKET, AS INDICATED IN DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATER INTO THE MANHOLE SYSTEM, WHEN SPECIFJED. PROVIDE 
6 ( 1/4 ") DIA ONE PIECE SELF-SEAL POLYISOPRENE ROUND GASKET, 
40 DUROMETER GLUED IN PLACE. PROVIDE TWO (2l 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 AND GRADE ADJUSTMENT RISER TO HAVE A MINUMUM BEARING 
SEAT OF 25 { 1 "J FOR COVER. 

6. LOCATE TOP OF FRAME OR ADJUSTMENT RISER 3 ( 1/a ") BELOW THE 
TOP OF ROADWAY SURFACE. 

7, PROVIDE GRADE ADJUSTMENT RISERS MEETING THE REQUIREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTION 606, 
AND AS MODIFIED HEREIN: 

A. CUSTOM FABRICATE EACH ADJUSTMENT RISER FROM 
MEASUREMENTS PROVIDED WITH EACH ORDER. 

B. MANUFACTURE BAR STOCK ANO RETAINER CLIP 
FROM U.S. MADE CARBON STEEL MEETING OR EXCEEDING 
THE MINIMUM REQUIREMENTS OF ASTM A-36M. 

C. REQUIRE FULL CIRCUMFERENTIAL WELDS ON BOTH TOP 
AND BOTTOM RINGS. MAKE THE lNNER WELD A BEVEL GROOVE 
WELD {FLUSH FINISHJ FOR PROPER SEATING OF MANHOLE 
LID AND MAKE THE OUTER WELD A FILLET WELD. 

D. MAKE THE MINIMUM WIDTH OF BOTTOM ANO TOP BAR STOCK 25 ( 1 "l 
AND 10 (%"),RESPECTIVELY. 

E. TAP THE BOTTOM BAR STOCK FOR MULTI-PIECE ADJUSTMENT 
RISER FOR M14 ADJUSTMENT BOLT. 

F. REINFORCE THE ADJUSTMENT RISER ADEQUATELY TO PREVENT 
BENO ING. 

G. PROVIDE AN ADJUSTMENT RISER WHICH JS FLUSH WITH 
COVER AND DOES NOT ALLOW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RISER WHICH CONFORMS TO THE 
SHAPE OF THE ORIGINAL FRAME. 

8. ATTACH FRAME AND/OR PRECAST CONCRETE GRADE RINGS RIGIDLY 
TO TOP OF MANHOLE. USE 3-M14 THREADED STUDS WITH HEX HEAD 
NUTS AND WASHERS, JNSERTED THROUGH AT 16 ( %"1 DIA HOLES THROUGH 
FRAME ANO/OR RINGS. SPACE HOLES AT 120• AND 50 (2"1 FROM OUTSIDE 
EDGE OF FRAME. EMBED STUDS 102 ! 4") MINIMUM INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

9. SET THE BASE OF THE FRAME ANO/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 TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

~~ 
DIRECTOR, BUREAU OF DESIGN 

SHT ~ OF ..2... 
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1. DESIGN REQUIREMENTS: 

A. DESIGN SPECIFICATIONSz DESIGN DIVISION 1 OF AASHTO, STANDARD 
SPECIFICATIONS FOR HIGHWAY BRIDGES, 1992, INCLUDING THE LATEST 
INTERIM SPECIFICATIONS ANO AS SUPPLEMENTED BY THE DESIGN MANUAL, 
PART 4, AUGUST 1993 EDITION ( INCULOING LATEST REVISIONS). 
ASTM C 478M-90, STANDARD SPECIFICATIONS FOR PRECAST CONCRETE 
MANHOLE SECTIONS. 

B. CALCULATE FOUNDATION SEARING 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 O. 15 MPa ( 1. 5 TONS PER SQ, FT. l , WHICHEVER 
IS GREATER. 

D. DESIGN THE MANHOLE FOR A LIVE LOAD OF PHL 93 (HS25 l 
AND WITH 30/. IMPACT, EXCEPT DO NOT USE IMPACT IN THE 
DESIGN OF THE FOOTING. IF MANHOLES ARE NOT IN OR 
ADJACENT TO A ROADWAY, DESIGN FOR ALL POSSIBLE 
LIVE LOADS AS APPROVED BY THE DEPARTMENT. 

E. DESIGN THE MANHOLE FOR: 
ACCELERATION DUE TO GRAVITY, Q = 9.81 mt/ 
DENSITY OF EARTH,0E = 1920 kg/r,f ( 12011-/CF l 
0 " ANGLE OF INTERNAL FRICTION = 33" 
DRY AT REST EARTH PRESSURE= i<oOE = 0.001{ 1-sln ,Q)o'Eo 

3. HOOP STEEL! 

A. DETERMINE SERVICE MOMENTS AND AXIAL THRUSTS 
USING F!GURE 2 AND FIGURE 3. 
PHH WIN NOT TO BE GREATER THAN ONE-HALF OF PHH WAX • 

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,,Ydox2detxb ( 17.2 N/m 
NO, OF BARS ( 98 k rps/FT ) 

p HH MAX 

0.001 X 0.46 X 1920 x 9.81 = 8,7 MPa 
SATURATED AT REST EARTH PRESSURE roco.ooi'6Eo -0,l +Ow 

0.46 C\D,001l(1920l(9.81l - 9.811 + 9,81 

( SATURATED AT REST EARTH PRESSURE 

14. 0 MPa 

0. 46 x 120 = 55 P. C. F. ) 
i<o (OE -0, J +Ow 
0.46 X l 120-62.4) + 62.4 
89 P.C.F. 

F. PROVIDE AT LEAST MINIMUM REINFORCEMENT FOR SHRINKAGE AND 
TEMPERATURE AT ALL CONCRETE FACES WHERE REINFORCEMENT 
IS NOT REQUIRED BY DESIGN. 

G. FOR CONSTRUCT JON 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 AND LIMITED SUPPORT IS 
PROV IDEO ON THE OTHER. 

B. DETERMINE MINIMUM AND 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 FIGURE 1. 

EQUIVALENT RECTANGULAR COMPRESSION ZONE DIMENSIONS 
TO CARRY MOMENT1 
T MILLIMETERS BY 1/4 INSIDE DIA + OUTSIDE DIA 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECTION. 

E. DESIGN REINFORCEMENT IN "COLUMN" TO CARRY AXIAL LOAD AND 
MOMENT. (USE TOTAL CROSS-SECTION TO CARRY AXIAL LOAD,) 

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. 

'~-----
z = Fs (;/de x 2d5t x b<11.2 N/m DM4-8-16-8-4 

STEEL 
CARRY 

NO. OF BARS ( 98 k lps/FT 

,._ 

!( (£(~( ,/ ~· ~ 
;;; 

COMPRESSION ZONE 
TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE I 

:!~
'H" b 

p HH lD 

E 
0 

00 

18.0 m x 8.7 = 157 MPo 
f--------..; 

( 60' x 0. 055 = 3. 3 KSF l 

~v 
1219 (4'-0"JOJA p 

HH IIIH 

AT REST PRESSURE DIAGRAM 
TO DE TERM I NE P HH MAX 

FIGURE 2 DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 
CENTER 
MESH J N 
SECTION 

VERTICAL 
STEEL ' VERTICAL 

STEEL :gr;, INTERNAL EXTERNAL 
~ -

!NTERNAL/ 
EXTERNAL 
HOOP 
STEEL 

~ 

FORT=127(5") 
( PRECAST MANHOLE> 

HOOP 
STEEL 

OUTSIDE 
FACE OF 
MANHOLE 

HOOP 
STEEL 

I T I 
OUTSIDE 
FACE OF 
MANHOLE 

FOR T = 254 ( 10") OR GREATER 
C 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 EQUJVALENT CIRCULAR FOOTING FOR DESIGN) 

P + M L 290 kPa (3.0 KSF) OR MAXIMUM 
A, - 5 ALLOWABLE BEARING PRESSURE 

P = DL + LL + EP 

DL DEAD LOAD OF MANHOLE 

LL PHL 93 ( HS25 l WHEEL LOAD ( NO IMPACT) 

EP EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTING 

M MOMENT DUE TO DIFFERENTIAL LOADING (WHEN APPLICABLE) 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING AND SOIL JS NOT 
PERMISSIBLE. 

8. DESIGN FOOTING TO CARRY MOMENT ( BOTH MAXIMUM 
NEGATJVE ANO POSITIVE) AND SHEAR DUE TO RESULTANT 
PRESSURE AS SHOWN IN FIGURE 4 AND APPLIED LOADS. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs ,,Ydo x 2dat x b < 17. 2 N/m 
NO, OF BARS ( 98 k !ps/fT ) 

1219 ( 4' -O"l DIA 

OVERHANG 

~----.--------,-] 

RESULTANT PRESSURE 

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. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
DESIGN PROCEDURE 

1.i, 2001 I SHT _5___ OF----5.._ 
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'i. 

:: 
0 
w 
~ 

~I~ 

· ___.....,,,,..-2 OPTIONAL HOLES 
= :u _ _._ ::lt"-01?.,,,,--- FOR MEDIAN BARRIER 
~in ..o APPLICATIONS. 

SIDE 

( 3/4 "l TYP. 

,, M., 
ITTl1 I 

20 c r~ ") 
DIA. HOLE 

FRONT 

30 ( 11/4 "} 

ROUTED WOOD OR PLASTIC 
OFFSET BRACKET 

ROUTED 
WOOD OR 
PLASTIC 
OFFSET 
BRACKET 

f"T 
52 ( 2 ") 

:j 30 ( 11/-t ") TYP 
'i. 

010 ~, 
00 --w 
E
. 

~o 
N -

~~ 
N 00 

~--::tlT 
,oo ""' I I 

POST 

128 ( 5 ") 

128 ( 5 ") ~ 
OPTIONAL HOLE ~ 
FOR RUB RAIL 

O. 6 m 
2 OPTIONAL HOLES ( 2' -0 ") 
IN OPPOSITE FLANGE ~ 

~ 
STEEL ~ 
POST 

0 
~ 
~ 

FOR MEDIAN BARRIER IM~N 
APPLICATIONS. j---"'" II II /~ I 

NOTE: 
ALL HOLES ARE 
20 ( Y4 ") DIA UNLESS 
OTHERWISE NOTED. 

D 
SIDE VIEW 

WITH WOOD OR 
PLASTIC BRACKET 

30 < 11/4 "l TYP 

180 ( 7 ") 

SECTION A-A 

W150 x 13.5 ( W6 x 8.5 or 9.0) POST DETAILS 

0 
00 
N 

I 200 18") I 

i[tt 

280 ( 11 ") 

DETAIL A 
THICKNESS IS 19 (3/4") 

6 { 1/4 ") 

6 ( 1/4 ") 

ALL HOLES 25 ( 1 "l 0 UNLESS OTHERWISE NOTED. 

4130 ( 13'-61/2") 

3810 ( 12' -6") 

1905 (6'-3") FOR 2-S (TYPl 

952. 5 C 3' -1 1h ") FOR 2- SC ( TYPJ 
476,25 ( 11 -6¥4") 2-SCC {TYPl ADJOINING 

RUBBING RAIL 

rs 1 
i_oa J , oa I ) 52 ! 2 "J 

., . ( -'I 1/4 ") 

+ w1~ '::W 

;:<I°" ~ ;:< 

~15 ± 3 

175 C 7 ") 

SO LAP 
( 2 ") 75 

3985 ( 13' -1 ") 

3810 ( 12' -6") 

1905 (6'-3") 
FOR 2-S, TYP 

952. 5 ( 3' -1 ½ ") 
FOR 2-SC, TYP 

75 

! 3 ">I 
50 

( 2 ") 

ADJOINING 
RAIL ELEMENT ~ 

IT\ 20 X 25 ( 3/4 "xl ") 
( 3 "±1/s ") ,;;r;r SLOTTED HOLES 0 

~ 

300 ( 12 ") 
SACKING PLATE 

SEE NOTE 6. 

20 X 65 ( 3/4 "X 21/2 ") 
SLOTTED HOLES FOR 
POST BOLTS 

FOR SPLICE BOLTS 

20 X 50 { 3/4 "X 2 ") 
EB SLOTTED HOLES FOR POST SOL TS 

24 x 30 < 2'½2"x 11/8 ") 
SLOTTED HOLES 

150 X 75 X 3. 53 ( 6 "X 3"x10 GAGE 
FOR SPLICE BOLTS. THICK COLD FORMED CHANNEL OR 

W-BEAM RAIL ELEMENT C150 x 12 ( C6"x 8. 2 ) RUBBING RAIL 
< SEE NOTE 41 

ROUTED WOOD 
OR PLASTIC 

ffiFOR SPLICE BOLT AND POST BOLT DETAILS, 
SEE SHEET 2. 

OFFSET BRACKET SYMMETRIC ABOUT 

-.- ii ..Ji-. ( r-... 
2 OPTIONAL 180 ( 7 ") 
HOLES FOR ...L_ 
MEDIAN BARRIER ./ 
APPL l CAT IONS. ~ 

STEEL 
POST 

P5 

GALVANIZED STEEL, 
2. 77 C 12 GAGE) 
THICK 

NEUTRAL ;jf ¾_ t I ;;f: AXIS \ . 

MAX. 

l.1Z 

( 15/is "l R 

1 oo 8n3 

( 3¾s ") ( 3 1/4 ") 

._l j 
27 (1 1/is"> 

=a= C 121/4") 

RAIL ELEMENT 
SECTION B-B GUIDE RAIL WITH CURB 

OR RUBBING RAIL 
( SEE NOTE 4l 

2 OPTIONAL HOLES 
FOR MEDIAN BARRIER 
APPL! CAT IONS. 

STEEL POST---;e.-1 

20 X 280 X 280 
( 1/4 "xi I "XI I") PLATE, 
SEE DETAIL A.----~ 

o. 6 m 
( 2' -0 ") 

4-22 ( 1/s ") ANCHOR BOLTS, 
200 C 8 ") LONG. SEE CURRENT "'" 

ROUTED 
WOOD OR 
PLASTIC 
OFFSET 
BRACKET 

550 C 21 11/is ") 

I 
1.0 m (3'-3"l 

BRIDGE CONSTRUCTION STANDARD 
50 DRAW ING, BC- 734 , TYPE C, --7'-~ i1
6 

") Le: vc:L 

. 7 
~ cr-----o 2 00 ( 8 ") 

• • _i 

NO. 13 ( 114) BARS a 150 { 6 ") 1220 x 1220 x 200 
C TO C EACH WAY-------~ 100 (4") MIN TO {4'-0"x 4'-0"x 8"l 

840 ( 2' -9 "l MAX CLASS A CONC SLAB 

\ TOP OF STRUCTURE l 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

t SEE NOTE 31 

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 WITH ROUTED WOOD, PLASTIC OR COMPOSITE OFFSET 
BRACKETS LISTED IN BULLETIN 15. 

3. FOR INSTALLATION OF GUIDE RAIL OVER UNDERGROUND 
STRUCTURES, THE CONCRETE, REINFORCEMENT BARS AND 
HARDWARE ARE INCIDENTAL TO THE GUIDE RAIL PAY ITEM. 

4. PROVIDE RUBBING RAIL WHEN THE HEIGHT OF STRONG POST GUIDE RAIL 
IS OYER 710 C 28 "l IN TRANSITION AREAS TO EXISTING GUIDE RAIL. 

5. ATTACH W-BEAM RAIL ELEMENTS TO EACH POST. SPLICE RAIL ELEMENTS 
ONLY AT POSTS AND 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 MEDIAN BARRIER APPLICATIONS, THE INSTALLATION 
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 

SHT, .l._OF ..£.._ 

RC-52M 



160 R 
{ 6" Rl 

MIN. 

~

's 
N 

~ 
SAME SECTION AS 
W-BEAM RAIL 
ELEMENT 

+O. 76 
25. 60 -0. 18 

(1.062"~:851) 160 R 
! 6" Rl 

MIN, 

¾, /ft , ==t~30" 

RECESS 1. 5 t 1/i, ") 
DEEP x 25 C 1 "J 0 

17. 5 

< ¾s"l 

tQ~ 
\G(¾"lj 

32 
( 11/4 ") 

V 
RECESSED OR 
CHAMFERED 

NUT 
3 ( 1/a ") OFFSET ' 108(41/4") I I I I I I I 50 12 ") MlN 

-+--+ 7 ---cl--+-
II 1oa<4 1/ 4 "J 

50 12") MlN .1 1.1.1.1, 1 I· 50 12") MlN 

616(2'-0") t.l!N 

~

-- 16 (%") X 24 (7'1 ") 8 C7fa½') 16 (%") X 24 (7'is'l 

z 
2 

w 

0 

V 

TERMINAL 
OF 

616 ( 2' -0"l MIN 

- ~ ~~, _z 
N2 

- \ 0-1 l"'l 

A2Q X 65 
( 3/4 "X 21/2 ") 
SLOTTED HOLE 
FOR POST BOLTS 

TO BE PLACED ON BACK 
RAIL ELEMENT 

+o. 76 
56.00_0.18 

( +. 03 ) 2. 000"-. 007 Jl 3.00 "'" 4,004,00 MAX 

DETAIL B 
O 108 t-.l!N) 

(0.134"0: 160 t.lAX 

TYPE A PLAIN WASHER 

.... 
FOR SPLICE ANO POST BOLTS, 
SEE DETAILS. FOR All SPLICE 
BOLT CONNECTIONS, PROV IDE 

z 
2 

w 

0 

V 

A 24 X 30 
( 2%2"X 1 I/a") 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

A TYPE A PLAIN WASHER 
BETWEEN BOLT HEAD AND 
TERMINAL SECTION. FOR 
WASHER, SEE DETAIL B. 

TERMINAL TO BE 
OF RAIL 

N -iz 
~i 
n 

TABS TO 
CLEAR RAIL 
ELEMENT 
BY 1 C ½2"l 

PLACED ON 
ELEMENT 

FACE 

ALTERNATE TERMINAL SECTIONS 

32 

3 
(_Zi") 

3 
( 1/s ") 

6 ( 1/4 ") 

i , .. ~ '$ ~ ' T = ~ A FOR ""[9$i tTI-~_ SEE OE)Tc!f1oN'wlTH 

1-1 
6 (I/~") 
THICK PLATE 

* OR TO BE DETERMINED BY ENGINEER. 

50 
( 2 ") 

1 ~ k' ~ ,~--t-sV ' -~ ' 

n + - MODIF L OR - ~*~='~==iF=~- SAFETYR~~b1RED. 
:g WHERE 760 ( 2' -6") 

24 ( 1 ") 0 HOLES 
FOR 22 ( 1/e "l 0 
CAP SCREWS 
AND WASHERS 

l 216 ( 8~")_ 

( 3 ") 

~ 

216 (8~"l. 

+ 

T 
± 

1Q1 )02 50 
( 4 ") ( 4 ") ( 2 ") 

~~ N 

90 C 3½ ") N 

n ~~ 

)50 .se. 
** 20 X 65 ( 2%") 

• ,71, .. , 7 I OVAL SHOULDER 6 1T OVAL SHOULDER 

IJ 
_J f

)6{¾"l 

35 C 13/i6 "l 

5.5 <1/,a"ltJ1 ,, "''½t 

FLARED 

Lt 5. 5 ( 7/32 ") 

16 ( ¾"l 
35 ( 17'!& ") 

POST BOLT SPLICE BOLT 

t USE L = 115 (4½"J FOR ALL RUBBING RAIL TO GUIOE RAIL POST CONNECTIONS 
AND USE L = 255 C 10") FOR ALL W-BEAM RAIL ELEMENT TO GUIDE 
RAIL POST AND WOOD OR PLASTIC OFFSET BRACKET CONNECTIONS. 

NOTES 
1. USE SPLICE BOLTS TO DEVELOP THE DESIGN STRENGTH OF THE 

RAIL ELEMENT. 

2. PROVIDE TERMINAL SECTION BRIDGE CONNECTION, WITH WELDED PLATE 
FOR SAFETY, AS AN INCIDENTAL ITEM. 

3. 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 

BUREAU OF DESIGN 

<THE BRIDGE CONNECTION TERMINAL 
MODIFICATION MAY BE FABRICATED AS 
ONE PIECE TO ELIMINATE WELDING.) 

DETAIL A 

< 3/4 "x 2½ "l 
SLOTTED HOLES 25 C 1 "l HOLES FOR 22 { 1/e ") HEXAGON HEAD 

CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAJLS. 

** PROVIDE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT AND 
TIGHTEN ONLY TO A POINT THAT ALLOWS GUJOE RAIL TO BE FREE TO MOVE. 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES. SEE CURRENT BRIDGE 
CONSTRUCTION DRAWINGS, BC-739M, FOR ATTACHMENT DETAILS. 

TERMINAL SECTION BRIDGE CONNECTION 

TYPE 2 

GUIDE 
STRONG POST 

RAIL 

~7/ )b~ 2001 I SHT. __LOF _§_ 

RC-52M 



""ii;.- ROT AT ING 
~ BRACKET 

= 
1905 (6'-3")! 1905 ( 6' -3 ") . 

W15O 161 x 13.5 191 POST 

~ 
0 

c;f .. 
,;:: 
" 

:g 
~ .. 

" 0 

" ~ 

"' 

if!f: I ~ E___kb 25 (1") 

W - BEAM RAIL ELEMENT 

SIDE OF 
TRAFFIC FLOW 

POSITIONING OF ROTATING BRACKET 
111---~J! 
I I 

PAY L !MIT 
FOR GUIDE RAIL 

" u 

HEIGHT OF POST 

ROTATION ANGLES 

IP 
POST 

TABLE A 

430 370 300 215 
( 17 ") ( 14 ½ ") ( 11 1/4 ") ( 81/2 ") 

15' 30" 45" 60" 

115 
(4½") 

75" 

22 ( 1/a"l 0 HOLE FOR 
20 ( ¾ '"l 0 x 50 < 2 ") HD HEX 
BOLT ANO NUT. 

STEEL POST 

TYPICAL FOR 
15'THRU 75'POSITIONS 

ROTATING BRACKET 

NOTES 
1. PAYMENT FOR TYPE 2 STRONG POST ENO TREATMENT INCLUDES 11430 <37'-6") 

OF SLOPING RAIL, TERMINAL SECTION, HARDWARE, EXCAVATION AND CONCRETE. 

2. INSTALL DELINEATOR ASSEMBl.lES UNDER SEPARATE PAY ITEM OR CONTRACT. 
FOR ADDITIONAL DETAILS, SEE TRAFFIC STANDARD TC-7604. 

3. ONLY THE NECESSARY DIMENSIONS, FOR UNIFORMITY AND INTERCHANGEABILITY 
OF ROTATING BRACKETS, ARE INDICATED. PROVIDE ROTATING BRACKETS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 

4. MEASURE OFFSETS FROM THE PROJECTED FRONT FACE OF THE GUIDE RAIL TO 
THE FRONT FACE OF THE POST. 

5. TYPE 2 STRONG POST END TREATMENTS CAN NOT BE USED TO TERMINATE 
THE APPROACH END OF o) ANY GUID~"""IV.!L ON !Hf 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 

i rr\ 
~ 

a l!,: rr R: 
~ Dr ~.-

V, s· ~ 

70 km/h (45 rrphl POSIED SPEEu LlMlT & ABOVE AND WITH CURRENT TRAFF!C 
VOLUMES 4000 VEHICLES PER DAY & ABOVE. ON 2-LANE ROADWAYS WHERE 
CRASHWORTHY END TREATMENTS ARE REQUIRED, USE ON BOTH THE APPROACH 
AND TRAILING ENDS. TYPE 2 STRONG POST END TREATMENTS MAY BE USED ON 
THE TRAILING END OF GUIDE RAIL FOR HIGH SPEED NHS OIVJDED ROADWAYS. 

15• 

------

__ T°"._ 0:'.__5~"='--- _______ _ 

I I / 

I I 
I 

1220 '--- ROUND OR SQUARE 
~O ") ANCHOR BLOCK 

~100(4") ~\(80 (7") 

PLAN VIEW 
SEE NOTE 4. 

5) s 
( ,, -81/4 ") 

PROJECTED FRONT FACE 
OF GUIDE RAIL 

PAY LIMIT FOR TYPE 2 STRONG POST END TREATMENT.!. SEE NOTE 1. 
11430 (37'-6") 

800 
c 2' -7¼ ") 

FOR ALTERNATE TYPE A 
INSERT ASSEMBLY, SEE 
BRIDGE CONSTRUCTION 
STANDARD DRAWINGS. 

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

rn------DELINEATOR, SEE NOTE 2. COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

" '' u SEE TABLE A. U 

1905 (6'-3") 
C TYPJ 

!! 1000 (3'-3") 
U MIN, TYP, 

All POSTS 

ELEVATION VIEW 

l 
" " u 

TYPE 2 STRONG POST END TREATMENT 
SEE NOTE 5. 

II 
11 
u 

CLASS A 
CONCRETE ANCHOR 
BLOCK 

TERMINAL SECTION 
BRIDGE CONNECTION, SEE 
DETAJLS, SHEET 2. 

356 

<i4"~) 75 (3"l MAX 

11111~-~ ,,,,,, I 
610(2'-0") 

4-22 ( ¼ ") 0 x 460 ( 18 ") LONG 
MIN ANCHOR BOLTS. 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

END TREATMENTS 

SHT. 2.._0F _§_ 

RC-52M 



MEDIAN 

SHOULDER 

ROADWAY 

SHOULDER 

14. 4 m 15 m 
< 48' -0") ( 50' -0") 

A 

15 m 
t 50' -0") 

TRAFFIC DIRECTION 
B 

B 

C 

C 

TYPE 2-S, 2-W OR 
2-SC GUIDE RAIL 

TYPICAL EARTH MOUND FOR BURYING GUIDE RAIL 
SEE NOTE 2. 

REQUIRED 
SWALE WIDTH 
0.6m(2'-0"l 

SHOULDER 

1. 5 m ( 5' -0 "I 
AT TERMINATION 
POINT 

SHOULDER 

3.6m(12'-0"l 

i 
1.5m(5'-0"l 

I ROUND [NG 

~ f 300 ( 12") 
,;.~ \Y MIN. 
,y i]I COVER 

SECT! ON A-A 

VARIES 

,,~ 
\,')..\\'I 

SECTION B-B 

EMBANKMENT 

1.5m{S'-O"l 
ROUNDING 

R- ROCK 

E 
z 

:~~Ii 

SHOULDER 

TABLE B 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXIMUM 
SPEED FLARE RATES 

knv'h ( rrph) GU IDE RAIL 

120 < 75) 15 : 1 
110 ( 65) 15 : 1 
100 { 60) 14 : 1 
90 { 55) 12 : 1 
80 { 50) 11 : I 

70 C 451 10 : 1 
60 ( 35} 8 ' I 

50 C 30) 7 ' I 

2, -0") MIN ""'" r 
~ 
:1,5)1 
'·(s 

SECTION C-C 

NOTES 

1. PROVIDE MATERIALS ANO 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 

1~1~F~gs~6~u~~E[~~SL~~lNT~~~o7
ee~TftE~

4
~EW'~~YA~~ =~~~ ~~:~E~~E 

CONSTRUCTED OUTSIDE 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 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 

GUIDE RAIL 

END TREATMENTS 

.lf, 2001] SHT.__i_OF_§_ ,, 
RC-52M 



~I~ 

00 

~1 fl * N -
V 0 - ~ 
0 ~ 00 
0 

~ 
N 

:!: 
N 

~ 
~ 

SIDE 

~EB" 20 , r •.. , • ;,_ ~ '.::: HOLE - - -
0 
~ 
~ 

SIDE 

II 
II 
II 

PLAN 

FRONT 

WOOD OR PLASTIC OFFSET BRACKET 
TO BE USED WITH WOOD POSTS 

95 
( 3 3/4 ") 

a::·-~~ +x 001~" 
~or-- o 

+ - .:: 

70 
( 2 3/4 ") 

22 ( 1/s ") 0 
HOLE 

64 ( 2½ ") 0 
HOLE 

22 C 3/8 "l 0 
HOLE 

S4S 

PLAN 

FRONT 

~I~ 

/! 
N 

0 
~ 
~ 

SHORT BREAKAWAY TIMBER POST 

SIDE 

20 ( 3/4 ") 0 
HOLE 

90 ( 3½ ") 0 
HOLE--------<__ 

~~; TYP. 

-B·p-
2O ( 3/4 "l TYP. 

PLAN 

200 ( 8 ") --, 
~

150 

[B 
,', 

- I 
a ! 20 ( 3/4 ") 0 
- I HOLE _ 

£ -= - + 
~ I 

I 

SIDE FRONT 

30 ( 11/4 ") 

ROUTED WOOD OR PLASTIC 
OFFSET BRACKET 

FRONT 

TO BE USED WITH STEEL POSTS 

L 

1625 
( 5' -4 ") 

1830 
( 6' -0") 

1980 
( 6' -6 ") 

2060 
( 6' -9 ") 

~I~ 

V 

0 
~ 
~ 

J,-+--

81~ 
N 

w 
150 
( 6") 

,so 
( 6") 

150 
( 6") 

(50 
( 6") 

~L7 
SIDE 

D 

200 
( B "l 

200 
( 8 ") 

200 
( 8 ") 

200 
( 8 ") 

oGcffil X ~ 11 
0 

W/2 

w 

20 ( 3/4 ") 0 
HOLE, TYP 

PLAN 

OPTIONAL HOLE 
FOR 

RUB RAIL 

r i 
FRONT 

LONG BREAKAWAY TIMBER POST TIMBER GUIDERAIL POST 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408. 

2. WOOD POSTS ARE TO BE USED FOR ENO TREATMENTS 
AND SPECIAL CONDITIONS ON A CASE BY CASE BASIS, 
THEY ARE NOT TO BE USED AS ALTERNATES TO STEEL 
POSTS FOR GUIDE RAIL. 

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 

POSTS AND OFFSET BRACKETS 

RptOMMENDED APR. 1 ~ 2001 
7' ~-

DIRECTOR, BUREAU OF DESIGN 

,.r,n.-r, 2001 I SHT. _§_OF_§_ ,r, 

RC-52M 



BLOCKOUT ! TYP. I 
( SEE SECT A-Al 

150 X 200 (6" X 8") 
TREATED TIMBER POST 
OR STEEL POSTS !TYP,1 

1905 (6'-3") 1905 ( 6' -3 ") l 5715 ( 18' -9") I 1905 (6'-3") 1905 !6'-3") 

I I I 
THREE SECTIONS OF fl-BEAM, ONE INSIDE THE OTHER - 11430 (37'-6") 

PLAN 

r-fUb \~/ 13/i, c., 
m ~ 

,', ,I, " '" ( '' '' '' '' 

I 
L GROUND LINE 

I 
---

ALL RAIL ELEMENTS ARE 3810 < 12' -6") ELEVATION C ~ 

- II 
WI! 

" 
II 

GUIDE RAIL 
TYPE 2-5 ENO 

TREATMENT 
OR POST ANCHOR 
OR APPROPRIATE 
END TREATMENT 

ii II 

R R 

--

11 II 11 

CASE 2 

3 - 3810 { 12' -6") 
SECTIONS OF 

NESTED W-BEAM 
11430 l 37' -6 ") 

R R R 
I s115 ( 18' -9") I 

II 

LONG SPAN OVER 
SIMULATED BOX CULVERT 

PLAN 

II II 

FOR LENGTH OF 
NEED , SEE OM- 2 

CHAPTER 12 

R 

-

11 
il@liJhJ 

Ii II ~ 
I 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

" n " " " " " " " ' ' ,7 
ELEVATION 

5715 ( 18' -9") SPAN 
DETAILS OF NESTED W-BEAM (TYPE 2-S) GUIDERAIL 

ACROSS LOW-FILL CULVERTS 
CASE 2 

TWO SECTIONS OF 
W-BEAM, ONE SET 
INSIDE THE OTHER 

l 50x200x360 
{6"x 8"x14"l 
BLOCKOUT 

150x200x1630 
16"x B"x 6'-0") 
POST 

SECTION 
c-c 

SECTION 
D-D 

D-+i -;,, 
'" 
I 

I 
I 

D • 

< 

s., 

8 

-

1905 (6'-3~) 190S !6'-3"1 

L GROUND 
LINE 

GUIDE RAil 
TYPE 2-S ENO 

TREATMENT 
OR POST ANCHOR 
OR APPROPRIATE 
ENO TREATMENT 

IJ;;lI 

Jj_ 

Il 

A 

Jj_ 

3810 ! 12' -6"} 

2 OR 3 x 3810 I 12' -6") 
SECTIONS OF 

NESTED fl-BEAM 

ELEVATION 

CASE 1 

2 OR 3 x 3810 ( 12' -6"1 
SECTIONS OF 

NESTED W-BEAM 

I 3810 I 
C 12' -6 ") 

LONG SPAN OVER 
S[MULATEO SOX CULVERT 

PLAN 

1905 ( 6' -3") 1905 < 6' -J...'.'l 

706 ( 27 13/i6 ") 

FOR LENGTH OF 
NEEO, SEE OM-2 

CHAPTER 12 

R A R 

LJ 

I 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

TI ;;ii;; 7 
ELEVATION 

3810 ( 12' -6") SPAN 
DETAILS OF NESTED W-BEAM (TYPE 2-Sl GUIDERAIL 

ACROSS LOW-FILL CULVERTS 

TWO SECTIONS OF 
W-BEAM, ONE SET 
INSIDE THE OTHER 

15Dx200x360 
(6"x 8"x14"l 
BLOCKOUT 

150X200X1830 
(6"x B"x 6'-0"l 
POST----~+-+-----~ 

SECTION 
A-A 

SECTION 
8-8 

CASE 1 

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 

llUREAU OP DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

ACROSS CULVERTS 

001 SHT. _§_OF__§_ 

RC-52M 



83 < 31/.i ") 
8 <7f6")0POST BOLT ANO NUT, ASn.t F 568, CLASS 4.6. 60 <2¾") LONG FULLY 
THREADED DOUBLE NUTS, TWO SQ. WASHERS ANO ONE ROUNO WASHER. NUTS SHALL BE 

16 ( ¾ ") X 24 ( 1/s ") 
OVAL SHOULDER 

PUT ON FINGER TIGHT. ENGAGE TOP AND BOTTOM EDGES OF BACKUP PLATE WITH THE POST 
ANO THEN TIGHTENED AT LEAST ONE FULL TURN WITH A WRENCH, THEN SECURE WITH 
SECOND NUT. 5 ! %2") 

RECESS 
1
5 ( 1 "l 0 ~32 

44 
( 13/<4 "l 3 ( 1/a "l THICK 

ABOUT 

NEUTRAL AXIS 

2. 77 THICK--
( 12 GAGE> 

GALVANIZED 
STEEL 

~1~ ~N 

"'----. l. " I ::I: 
~ 

~ ~ 

~1~~ oo
~ 

. 
"" 
:-: 

~' 
N 

N 

~ 

SECTION A-A 

NOTES 

1qn t 71/2") 

10 { ¾"> TOP 
OF RAIL TO 
TOP OF POST 

N 
~ 

~ 

00 

I ,,_ . --J I ·"T~; ½ "I 

1 + "~~p" "I. 
190 T ~ 

17½ "I X '¾, :I SUPPORT BOL :t "I LONG 4 + RAI~v ")0 x 40 ~s ~ 6 BOLT 
1;TM ~ 568 M ~~:3M HEX NUTS W/ TWO AST SA I 1 I/~"\ TYP 

DETAIL C 

BASE PLATE 
USE BASE PLATE FOR 
86x57 (3¾"x 21/8") 
COLD FORMED CHANNEL POST, 
ALUMINUM ALLOY POST AND 
S75x8. 5 ( 3x5. 7 l POST. 

8 ( 7'f6 ") 0 ASTM F568 
CLASS 4. 6 BOLT, 
60 < 21/s "l LONG 

W-BEAM 

sl 

-!J BACKUP 
PLATE 

12 ( ½ ") GAUGE W-BEAM 
RAIL ELEMENT, 
381 0 ( 12' -6 ") LENGTH. 

S75x8. 5 ( 3x5. 7 J 
POST C! 3810 
{12'-6") c.c. 

~ 
~~ 

• ,,1, .. 1~r -1 

35 , 1 '\~ __ ~mmmm7 
,5ii.s,fL3s I ")W 

SPLICE SOLT 

EXTRUDED POST PLATE 
200 X 600 X 6 
(8x24xl/'4) 

DEEP x 
2 

{ t 1/<4 ") 

(%") 

DETAIL 
9.5 R 

+3.2 
-0. 0 

A 

:~'., ' 
NUT 

57 +3. 2 
-1. 6 

ELEVATION -CO ,N J.8 
-~ ""ci {0.15") ~~Lt ~ -, 

(0.375"R l 
( +0, 125 ") 

( -0. 0") 

( 2. 25" +O. 125 "l 
( -o. 063 ") 

S75x8. 5 ( 3x5. 7 > 
POST FLANGE 

ROUND 
WASHER 

f T l 83 ( 3 ¼ ") 86 3 2 200 x 600 x 6 

6 (0.25"lR a' a' (3,375" +0.125"1 L 90' ±1.S'(TYP) 

I 
. I OR APPR I EQUAL II 

' '7 t 44 

1'"' '--t---,.-~ 

DETAIL B 
SQUARE WASHER 

S75 x 8. 5~ POST PLATE 
(SJ X 5. 7,~ L 200 X 600 X 6 

11 -;r j\l { j:~POST PLATE 

~ 
~1· 6 (8 X 24 X lj4) 

TYP -co co < -0 063 "l ,N N 'SI' • 

,._o -o LG<o.1 25 ">• TRAFF1co1REcnoN 
PLAN - - PLAN 

(8 X24 X 1/4) 
PLAN 

60 
{2%"> DOUBLE NUTS 

ASTM F568, 
CLASS 4. 6 

12 ( ½ ") GAGE W-BEAM 
BACKUP PLATE 
SEE NOTE 6 

SECTION B-B 

65 { 2½ ")I r ,~) 
16 (¾">~ ~I ,rnri 

165 
<6½">1111 

B3 
{JI/~") 

r7 

• UNGALVANIZED 
THICKNESS 

2B. 5 ----J r 
c 11/a "> 1 ,c,---,----7 

165 
{6½"1 

,, t 
160 

16 
75 

( 3 ") n 
! 4

10<¾")0 

I 
1. 

,. 
PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 620. 

TYPICAL INSTALLATION ( ¾"0). 
1650 
( 65 "Jli 

+16(%")0 

I 

3. 

4. 

THE 86 ( 31/s ") x 57 ( 21/,. ") COLO FORMED CHANNEL POST, 
S75 (S3) x 8.5 (5.7) POST ANO ALUMINUM ALLOY POST MAY 
BE BID AS ALTERNATES FOR TYPE 2 WEAK POST GUIDE 
RAIL SYSTEM! HOWEVER, MIXING OF DIFFERENT POSTS 
IS NOT ACCEPTABLE WITHIN A PROJECT. 

DURING ERECTION, USE SUPPORT B9~TS TO SUPPORT 
THE RAIL ELEMENT UNTIL THE 8 ( 7fa"l 0 POST BOLTS 
ARE PROPERLY TORQUED. LEAV~ SUPPORT BOLTS IN 
PLACE AFTER CONSTRUCTION. 

ATTACH W-BEAM RAIL ELEMENT TO EACH POST. SPLICE ONLY 
AT MIO-SPAN ANO LAP IN THE DIRECTION OF TRAFFIC. 

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

6. USE 12" BACKING PLATES FOR THE W-BEAM RAIL ELEMENTS AT ALL 
POSTS WITH THE SAME SECTION AS THEW-BEAM RAIL ELEMENT. 

0. 6 m 
( 2' -0") 

BASE PLATE, 
SEE DETAIL C 

4-22 ( ¼">0 x 200 {8") LONG 
ANCHOR BOLTS, SEE DETAILS, 
BRIDGE CONSTRUCTION 
STANDARD DRAWING, BC-734M. 

•IN 
1.0 m (3'-3") 

.. 7: 
~ ~ 100 ( 8 '') 

#1JC•4l BARSC!150(6"l• • • ._ 
C TO C EACH WAY----- 100 (4"lMIN TO 1220 x 1220 x 200 

840 (2'-9"lMAX (4'-0"x 4'-0"x 8"l 
TOP OF STRUCTURE=::-,., CLASS A CONC SLAB 

i I 
GUIDE RAIL 

OVER UNDERGROUND STRUCTURES 
MAKE NO SEPARATE PAY~ENT FOR INSTALLATION OF GUIDE RAIL OVER 
UNDERGROUND STRUCTURES. CONSIDER CONCRETE, REINFORCEMENT BARS 
AND HARDWARE INCIDENTAL TO THE GUIDE RAIL PAY ITEM. 

I I 

24 X 30 ( 2¾2 "X 11/a ") 
SLOTTED HOLES 
FOR SPLICE BOLTS, 
SEE DETAIL A. 

1650 
f 65 ") 

25( 1 ") 
R 

6 41 
{ i;. ") ~ ( 1 ¾ ") 

6 41 
tl/4") ( 1%") 

POST PLATE MAYt Ir,.,._ I~ 1 

6 

<¼") 

POST PLATE 

1650 
(65") 

~· POST PLATE IS 600 
EXTRUDED AS ONE JiEJ(24''l UNIT WITH FLANGE. 

,, 
POST PLATE MAY I gJ~ 
BE CUT ALONG - -
THESE LINES --

BE CUT ALONG 
THESE LINES -n FO: DRIVING. 

( 1/4 ") ~ 2-11 
6 2-11 

( 1/<4 ") 

!24"1 ~ ~~E~~T ALON~A\1 f''' ~ 

~ Il
FOR DR~w~~ - 1

1 1+ 
I • 

g ~ I J 6 
- - ( 1/<4")~ 

6 
2-11 

( l/4 ") 2-11 -r:'.l\ I _ _L_J. II 
FOR DRIVING. ELEVATION SIDE 

ALUMINUM ALLOY POST 

3810 ( 12' -6") 

52 ( 2 ") 
TYP. 

I I I 

ELEVATION SIDE ELEVATION SIDE 
86 ( 3 3/a ") x 57 { 2 1/4 "l COLD FORMED CHANNEL POST S75 x 8. 5 ( 3 "X 5. 71 

TYPE 2-W GUIDE RAIL POSTS 

20 X 65 

~1~ ~w i 
N 

~ 

( 3/<4 "X 2½ ") 
SLOTTED HOLES 
FOR POST BOLTS, 
SEE TYPICAL 
INSTALLATION AT 

t CONFORM POST DETAILS FOR TYPE 2-WM MEDIAN 
BARRIER TO THE DETA[LS AS SHOWN, EXCEPT 
LOCATE THE POST BOLT AND SUPPORT BOLT HOLES 
ON THE FRONT AND REAR FLANGES. 

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 WEAK POST 
GUIDE RAIL 

W-BEAM RAIL ELEMENT POST OETAIL. 

AT MID-SPAN SPLICE 
SHT __l_ OF _L 

RC-53M 



NOTES 
1. TYPE 2 WEAK POST END TREATMENTS CAN NOT BE USED 

TO TERMINATE THE APPROACH ENO OF o) ANY GUIDE 
RAIL ON THE NHS, or bl ANY GUIDE RAIL ON NON-NHS 
HIGH-SPEED, HIGH-VOLUME ROUTES. USE CRASHWORTHY 
END TREATMENTS ON All NHS ROUTES AND ON NON-NHS 
HIGH-SPEED, HIGH-VOLUME ROADWAYS WITH 10 km/h (45 rrphl 
POSTED SPEED LIMIT & ABOVE AND WITH CURRENT TRAFFIC 
VOLUMES 4000 VEHICLES PER DAY& ABOVE. ON 2-LANE ROADWAY 
WHERE CRASHWORTHY END TREATMENTS ARE REQUIRED, USE ON 
BOTH THE APPROACH AND TRAILING ENOS. IF CRASHWORTHY 
END TREATMENTS ARE REQUIRED, WEAK POST GUIDERAIL MUST 
BE TRANSITIONED WITH A 15.2 m (50'-0") TYPE 2S GUIOERAIL 
SECTION TO ANCHOR THE 2-W GUIDERAll PRIOR TO THE 
ATTACHMENT OF A CRASHWORTHY END TREATMENT. 

2. SEE RC-52M, FOR END TREATMENT BURIED 
INTO EARTH MOUNDS. 

MIN 

SHOP CURVED RAIL, 
SEE DETAIL C. 

j j j j 

T 

,~ 
3810 ( 12'-6") TYP., TYPE 2-W 
1905 (6'-3"1 TYP., TYPE 2-WC 

52. 5 ( 3' -11/2 ") TYP. , TYPE 2-Wi C 

815 { 32 ") 

0.6 m MIN 
(2'-0" MIN.l-

/ 

1....-1.0 m C3'-3"> / TYP 

840 
( 2' -9 ") 

TYP 

j 

815 ( 32 ") 

/ EDGE OF SLOPE 

815 ( 32 ") 

SEE POST 
DETAILS, 
SHEET 1. 

T J 
/ T 

L150 ( 6"> 

PAY LIMIT GUIDE RAIL 

PLAN 

815 f 32 ") 

NCHORS, 
AND B. 

\ \ \ \ / ~0.6 m (2'-0") 

" -
,,', T _.ll --

i---300 C 12"} 
( 4' -

I 
0 
0") 

FACE OF GUIDE RAIL LINE 

1620 { 25' -0") APPROX 

PAY LIMIT-TYPE 2-W END TREATMENT 

_..........-OUTSJDE EDGE OF SHOULDER 

------TRAFFIC DIRECTION 

735 ( 29 ") 

END POST SUPPORT 
ANGLES, SEE DETAIL O. 

GROUND 

-=- _ I' LINE 

J
ffllll1tllY ,.._;::;...., .;-;:, lllJJMJ!i/1:I 

GROUND LIN I I "'--- tflf11l(!fffl -

AT ANCHOR --........__ I \ PARTIALLY 
! \ BELOW 

r~r CONCRETE ANCHORS L - L - l GROUND 
DETAILS A AND B • .:____J-

600 I I· _ 
ELEVATION 

TYPE 2-WEAK POST END TREATMENT 
(2'-0") -.; -...::::, 

FACE OF GUIDE RAIL LINE 
LENGTH ALONG BEAM 4128 

3810 ( 12' -6"1 TYP., TYPE 2-W 
( 13'-6½.':._ll_J905 (6'-3") TYP • .!. TYPE 2-WC_ 

PAY LIMIT TYPE 2-W ENO TREATMENT 

952. 5 ( 3' -1 ½ "l TYP. , TYPE 2-WCC 

PAY LIMIT GUIDE RAIL 
DRIVEWAYS AND OPENINGS 

f 840 
( 2' -9 ") 

1.0m(3'-3") 
TYP f 

TYP I FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F. --

( SEE NOTE 1 l 

2 SPLICE BOLTS AND NUTS 

FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F. 

RAIL ELEMENT 

2 SPLICE BOLTS 
AND NUTS 

10-25 ( 1 ") 0 HOLES Cl 15 {3") C TO C FOR 
8-22 ( 1 /8 ") 0 x 460 { 18 ") LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E. 

#10 (#3) BARS 
OUTSIDE EDGE OF SHOULDER --TRAFFIC DIRECTION 

10-25 ( 1 ") 0 HOLES Cl 15 ( 3"l C TO C FOR 
8-22 ( 1 /8 ") 0 x 460 ( 18 "l LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E. 

STEEL PLATES, 
6x15x685, 
(l/4"X 3"X 27") 
WITH 8-25 ( 1 "l 
HOLES Cl 75 ( 3 "l 
C TO C --------. PARTIALLY BELOW 

GROUND 

GROUND LI NE 

PLAN 

815 ( 32 ") 

--~ =--=-=-. ~1mng11w 

I 
1
1 

\_ GROUND LI NE 
ENO POST SUPPORT 
ANGLES, SEE DETAIL O. 

I AT ANCHOR 
I ><. I 
L __ '-=,-- FOR CONCRETE ANCHORS, 

SEE DETAILS A AND 8. 

ELEVATION 

TYPE 2-W END TREATMENT 
DRIVEWAYS & OPENINGS 

AT 

!USE ON BOTH SIDES OF DRIVEWAYS & OPENINGS) 

21 ( 13/i6 ") 0 HOLES FOR 20 ( ¾ "l 0 x 115 ( 4 ½ "l 
LONG BOLTS WITH NUTS AND WASHERS. BOLTS 
TORQUED TO 136 t21 N-m ( 100 t20 FT. LBS. l 
AFTER POST IS DRIVEN. 

100 
{ 4 ") 

ml~ 
~ N 

- ~1~ ~1~ 0 o;J 
CO J<'I N-

L 1 00 X 15 X 6 
(L4x3x¼l 

DETAIL D 

"' ~ 

815 ( 32 ") 

100 ( 2' -3!6: ") 

RAIL ELEMENT 
~#10 (#3) BARS 

PLAN STEEL PLATES, 
6 X 15 X 685 , 

( 
1
/4 "x 3 "x 21 "J 8- 22 ( ¾ ") 0 x 460 ( 18 ") LONG 

WITH 8-25 ( 1 "l ~ ANCHOR BOLTS, DO NOT ALLOW 
HOLES C! 15 ( 3 "l 1--~=-., / BOLTS TO PROTRUDE ABOVE 
C TO C I TOP OF RAIL ELEMENT. 

1 ff~~~':-1.:sc= 25 ( 1 ") 
•10 ( #3) BARS ,---1-.._ -----EXISTING SLOPE. 

~o~?~;~fALLY ( ~P3J .. 1 ~n.....:,s 
MIN 

~

l~i .. 1 

' l ' .'c:.J. 
460 ( 1' -6 ") __J .......___# 1 0 { 1t3J BARS, PLACED 

CLASS A CONCRETE_./I I 940 I AT EACH CORNER, VERTICALLY 
<3'-l"l '--15 (3") MIN 

158 542{1'-9¼") COVER TYP 

{ 51/--4 ") 

PLAN 

# 10 ( 1t3) BARS,----.._.-----
3 HOOPS, 1-......... 
HORIZONTALLY 1040 ........... 

13'-5"1~ 
"IN 940 

{ 3' -1 ") 

8- 22 ( ¾ ") 0 x 460 ( 18 ") LONG 
ANCHOR BOLTS, DO NOT ALLOW 
BOLTS TO PROTRUDE ABOVE 
TOP OF RAIL ELEMENT. 

( 1 ") 
EXISTING SLOPE. 

~j-•10 c•3J BARS, 
'---1--L'~<~·o..,.c.__~~1 PLACED AT QUARTER 

460(1'-6")__JI? ( I POINTS,VERTICALLY 

CLASS A CONCRETE_./. 1010 · 
C3'-6"l '--15 13"1 MIN COVER TYP 

ELEVATION 
DETAIL B ( AL TERNA TE) 

NOTE: 

~Li= I=~ 
7 

250 
C 10") 

ELEVATION 
DETAIL A 

CONCRETE ANCHOR 

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

24 x 3D ( 2°½2"xll/e"l 
SLOTS FOR SPLICE BOLTS 
AND NUTS 

so l2 "I I I \2 I '- THESE HOLES MAY 

' 
BE ELIMINATED. 

108 ( 4/4 "} 

DETAIL F 

10-25 C 1 "l 0 HOLES 

Cl 15 { 3 "l C TO C 

i= -i= 
t---¼=9'3=+ 

~ ~ 
.ll 

·~ANCHOR THIS ENO. 

SHOP BENDING REQUIRED TO MAKE THE ENO 
TREATMENT AT DRIVEWAYS & OPENINGS. 

DETAIL C 

+I~ 
Eo 

' o . 
. o 

~N 
II It 
~~ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

POST TYPE 2 WEAK 
GUIDE RAIL 

TREATMENTS END 

END POST SUPPORT ANGLES FLARED TERMINAL SECTION DETAIL E 
( 3 ") SHOP CURVED RAIL SHT L OF__f_ 

RC-53M 



* IF TYPE '2-S GUIDE RAIL 
IS USED AT THE OBSTRUCTION, 
THIS SECTION OF GUIDE RAIL 
IS NOT REQUIRED. 

TYPE 2-S GUIDE RAIL 

TYPE 2-W GUIDE RAIL 

TYPE 2-S OR 2-SC GUIDE RAIL 
AS SPECIFIED IN TABLE 1 

7620 
( 25' -0") 

"IN 

TYPE 2-s* 
GUIDE RAIL 

7620 
< 25' -0") 

~t'' 1 H~ 
TRAFF I , 1 CCC. 

REQUIRED CLEARANCE, 
SEE TABLE 1. 

C DlRECTION SEE NOTE 4 

TYPE 2-WCC 
GUIDE RAIL 

7620 
C 25' -0") 

1 

TYPICAL GUIDE RAIL TREATMENT 

TYPE 2-WC 
GUIDE RAIL 

7620 < 25' -0") 

TYPE 2-S GUIDE RAIL 

TYPE 2-W 
GUIDE RAIL 

~H· I 
EDGE DF SHOULDER; I 

SHOULDER 
EDGE OF PAVEMENT~ l 

WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

~ 

TYPE OF 
GUIDE RAIL 

2-SCC 
2-SC 
2-5 
2-wcc 
2-WC 
2-W 

TABLE I 

REQUIRED t 
CLEARANCES 

O.3m(1'-O"l 

0.6 m <2'-0") 

0.9 m (3'-0") 

1.2 m (4'-O"l 

1.5 m (5'-0"l 
2.1 m(7'-0"l 

NOTES 
1. THE TREATMENTS SHOWN ARE FOR FOUR LANE DIVIDED 

HIGHWAYS. USE THE APPROACH END TREATMENT AT BOTH 
SIDES OF THE OBSTRUCTION ON TWO-LANE FACILITIES WITH 
TWO-WAY TRAFFIC. 

2. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE 
PLACEMENT OF GUIDE RAIL AND MEDIAN BARRIER. IT IS 
IMPRACTICAL TO PROVIDE A STANDARD FOR ALL POSSIBLE 
CONDITIONS. MODIFICATIONS OF TREATMENTS CAN BE MADE 
TO FIT EXISTING CONDITIONS; HOWEVER, FOLLOW THE 
RECOMMENDED GUIDELINES IN PUBLICATION 13M, DM-2, CHAPTER 12. 

3. THIS DISTANCE VARIES. DETERMINE THE REQUIRED LENGTH 
USING THE GUIDELINES FOUND IN PUBLICATION 13M, DM-2, 
CHAPTER 12, AND SHOW ON THE TABULATIONS. WHERE 
CALCULATIONS SHOW A DISTANCE LESS THAN 15 m ( 50' -0"), 
USE 15 m ( 50' -0") AS A MINIMU'-1 DISTANCE. 

-tTHE MINIMUM UNOBSTRUCTED DISTANCE 
FROM BACK OF GUIDE RAIL POST 

4. WHERE THE O. 6 m ( 2' -O"l REQUIRED CLEARANCE TO OBSTRUCTION IS 
NOT AVAILABLE, USE 2-scc GUIDE RAIL AND 2-scc DOUBLE NESTED 
RAIL WHEN THE DEFLECTION IS LESS THAN O. 3 m ( 1' -O"l. 

TO FACE OF OBSTRUCTION. 5. THE TYPICAL DISTANCE FROM THE EDGE OF SHOULDER TO THE FRONT 
FACE OF THEW-BEAM RAIL ELEMENT IS 840 (2'-9"), THIS MAY VARY! 
BASE THE ACTUAL PLACEMENT OF THE GUIDE RAIL SYSTEM SELECTED 
ON FIELD CONDITIONS. LOCATE THE SYSTEM SELECTED AS FAR 
FROM THE EDGE OF SHOULDER AS POSSIBLE ANO STILL MAINTAIN 
REQUIRED CLEARANCES DETERMINED FROM TABLE I. 

6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED, 
U.S. CUSTOIIIARY UNITS IN (J PARENTHESIS. 

SHORT BREAKAWAY TIMBER POST 
( SEE RC-52 FOR LENGTH) 
( TR!M AS REQUIRED) 

150 

~I F1 ~ 
I , I 

,L SWAGEO CABLE , * r ASSEM:LAGE O O l 
'--- r;;;;;r 1 

TYPE 2 STRONG POST ENO 
TREATMENT, SEE RC-52M SHT. 3 
OR TYPE 2-S POST ANCHORAGE 

< SEE DETAILS) 

L... EDGE OF SHOULDER 

SHOULDER 
TRAFFIC DIRECTION 

C EDGE OF PAVEIIIENT l 

TYPlCAL TYPE 2-SC GUIDE RAIL TREATMENT 
PAY LIMIT FOR GUIDE RAIL 

TYPICAL GUIDE RAIL TREATMENT 

APPROPRIATE TYPE 

END TREATMENT 

20 ( 3/4 "l 0 HOLE 

TS 200x150x5 
(TS8x6x7{6) 

WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

FRONT 

7 
20 ( 3/4 ") 0 HOLE 

15 
( 3 ") 

SIDE 

16 ( % "l 0 HEX 
BOLT L=250 < 10"l 
STEEL WASHER, 
AND NUT. 

STEEL TUBE 

IQ'_ ~Q 

I I 
L J 

TYPE 2 STRONG POST END 
TREATMENT, SEE RC-521.i SHT. 3 
OR TYPE 2-S POST ANCHORAGE 

( SEE DETAILS) TYPE 2-S GUIDE RAIL, STEEL TUBE ( SEE DETAIL 
THIS SHT.l 

TYPE 2-W 
GU IDE RAIL 

TYPE 2-S GUJDE RAIL 

TYPE 2-SCC GUIDE RAIL WHEN DEFLECTION 
IS LESS THAN O. 6 m ( 2' -0") 

TYPE 2-scc DOUBLE NESTED GUIDE RAIL 
WHEN DEFLECTION IS LESS THAN 0.3 m 
!1'-0"l SEE NOTE 4. 

7620 

TYPE 2-SC 
GUIDE RAIL 

7620 
( 25' -0 ") 

4 SPACES = 7620 C 25' -O"l AND AN 
APPROPRIATE TYPE END TREATMENT 

TYPE 2-S 
GUIDE RAIL 

7620 
( 25' -0") 

TYPE 2-WCC 
GUIDE RAIL 

7620 
( 25' -0") 

TYPE 2-WC 
GUIDE RAIL 

7620 
( 25' -0") TYPE 2-W GUIDE RAJL 

TYPE 2-S GUIDE RAIL ( 25' -0") 
Mm 

e==============~--t· 0 1 1 1 H 1 0 f ~ 
~EDGE OF SHOULDER 

SHOULDER 

TRAFFIC DIRECTION 

TYPICAL GUIDE RAIL TREATMENT WHEN THE REQUIRED 
CLEARANCE TO OBSTRUCTION IS NOT AVAILABLE 

i LEDGE OF PAVEMENT 

200 l ¾ "l HOLE 

600 
C 24 ") 

225 150 225 

19") 1,, .. 1119'~1 

N -

~

" 
-1- = gl~ 

a -
N -

SOIL PLATE 
6 ( 1/~"l THICK 

--- DIRECTION OF TRAVEL PLAN 

LIMIT OF PAYMENT 

1905 ( 6' -3") 1 ~ Q§__l_~-~-=--J .... "1 

400 300 
i 16"J I ( 12 "l 

----7 

.. ~:: :: 7:i 

~ SWAGEO CABLE 
ASSEMBLAGE 

50 C 2 ''l NOii!. 
75 ( 3 ") MAX. 

16 ( % "l 0 HEX 
BOLT L=250 (10"l 
STEEL WASHER, 
AND NUT. 

GROUND L !NE 

ELEVATION 

TYPE 2-S POST ANCHORAGE 
CAT TRAILING END) 

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 

SHT • ......1. OF _l_ 
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I 

z 
~ 
C 

~ 

z 
~ 

C 
w 
~ 

' ' ' ~ :> 
MIN 

l l 

I 

PAY LIMIT CONCRETE MEDIAN BARRIER 

CONCRETE 
MEDIAN 
BARRIER~ 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2. 

TRAFFIC DIRECTION 

V L,, ,,,, ,, ,,,, ,, ,,,, ,, ;)J-:,i 
r:,::.,,o~ !D. ?~~T~~C} )o/ A 

PAY LIM_[T CONCRETE MEDIAN BARRIER 

___e__EDGE OF PAVEMENT 

SEE NOTE 2. 

[

CONCRETE 
MEDIAN 
BARRIER 

'- EDGE OF PAVEMENT 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 6.0 m ( 20') 

OR LESS WHERE CONTINUOUS BARRIER JS REQUIRED 

IYPC 2-~C UUJUC HAIL 

0.6 m (2'-0"JM!N 
CLEARANCE-

" I 

TYPE 2-S 
GUIDE RAIL 

7620 ( 25' -0") 

,,,L!!!!II''' ! ! ! 
762° C 25' -O"l I FOR FLARE RATE 

fSSJL_J~ OBSTRUCTION J MIN. I SEE TABLE 2. ' 

1111!!!!11 ! ! l 

TYPE 2-WCC 
GUIDE RAIL 

7620 I 25' -0") 

' 

- -

TRAFFIC DIRECTION 

TYPE 2-WC GUIDE RAIL 

~EDGE OF PAVEMENT 

' ' 
I 

I 

_l_ 

TYPE 2-WIII 

1110 !,UN. 
! 10: 1 MIN. J 

___!_____> 

I 1: 10 MIN. 
( 101 1 MIN. l 

MEDIAN BARRIER 

! ll 10 MIN. 
( 10: 1 MIN. l 

t 1: 10 MIN. 
( 1 O: 1 IIIIN. J 

PROVIDE TYPE ANO LENGTH OF GUIDE RAIL AND 
END TREATMENT BEYOND THE INTERSECTION 
RADII AS INDICATED ON THE CONSTRUCTION 
DRAWINGS ANO DETERMINED BY THE DESIGN 
REQUIREMENT.----------~ 

840 
( 2' -9 ") 

TYP. 

840 
( 2' -9") 

TYP. 

R .: 6. 0 m 
( 20' -0 ") 
MIN 

3. 0 m C 10' -0") TYP 

3. 0 m < 10' -0") TYP 

\ 
~ 

GUIDE RAIL MAY BE TERIIIINATED 
HERE {OUTSIDE THE CLEAR ZONE 
IF POSSIBLE) WITH PROPER 
ENO TREATMENT. R = 3.0 m 

( 10' -0") 
MIN 

END TREATMENT OR 
TERMINAL SECTION 

INTERSECTING 
SIDE ROAD 

" " 

r 

* VARIABLE DEPENDING ON FUNCTIONAL 
CLASSIFICATION OF HIGHWAY. 

TYPE 2-S 
GUIDE RAIL 

= 6. O m 
( 20' -0") 

R: 3.0 m 
( 1 O' -0") 

MIN 

MIN 

ES 

EP 

EP 

ES 

TYPE 2-S 
GUIDE RAIL 

< TYP. l 

TYPE 2-_5 
GUIDE RAIL 

----IF PROTECTION IS REQUIRED, GUIDE RAIL 
~ MAY BE USED BEYOND TH IS POINT. 

DRIVEWAY 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 

0.6 m (2'-0"JMIN "- EDGE OF PAVEMENT 
TABLE 2 

CLEARANCE FLARE RATES FOR BARRIER DESIGN 
TYPE 2-SC GUIDE RAIL TYPE 2-WC GUIDE RAIL TYPE 2-WIII 

i= 
;~ 
Z' 
<-~ o
w-
~E 

~ 

~ 

IIIEDIAN BARRIER DESIGN MAXIMUM FLARE RATES 
TRAFFIC DIRECTION SPEED 

CONCRETE 
Km/h "l'h BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 
6. 0 m ( 20' ) TO 1 O. 0 m ( 30' ) 

WHERE CONTINUOUS BARRIER JS REQUIRED 

120 

1 IO 

100 

90 

80 

70 

60 

50 

75 20 : I 

70 20 : I 

60 18 : 1 

55 16 : 1 

50 14 : 1 

45 12 : 1 

35 10 : I 

30 8 ' 1 

/ EDGE OF PAVH!ENT 

TYPE 2-WM 
IIIEOIAN BARRIER 

--- MEDIAN I;_~ I 

SO: 1 TAPER __/ 

APPROPRIATE TYPE END TREATMENT 
SEE DM-2, CHAPTER 12 

IIIEDIAN 
OPENING 

6ml20'-0"l 

APPROPRIATE TYPE END TREATMENT 
SEE DM-2, CHAPTER 12 

+--------------~ 

EDGE OF PAVEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

TYPE 2-WM 
MEDIAN BARRIER 

£so: 1 TAPER 

~MEDIAN <f. 

GUIDE RAIL 

15 : I 

15 : I 

14 : I 

12 : I 

11 : I 

10 : 1 

8 ' 1 

7 ' 1 

NOTES 

1. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF GUIDE RAIL AND MEDIAN BARRIER. IT IS IMPRACTICAL TO 
PROVIDE A STANDARD FOR ALL POSSIBLE CONDITIONS. MODIFICATIONS 
OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS; HOWEVER, 
FOLLOW RECOMMENDED GUIDELINES IN DESIGN MANUAL, PART 2. 

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. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

n,.'I" ''I' 2001 I SHT j_ OF _l__ 
;, :., 

RC-54M 



TRAVERSABLE SLOPE 
WHEN POSSIBLE 

TRAFFIC DIRECTION FOR FLARE RATE, 
SEE TABLE 2, SHT.2 t 

1. Om l 3' -0") MIN, 
TO HINGE POINT 

BRIDGE PIERS 
EDGE OF PAVEMENT 
EDGE OF SHOULDER a.Gm 

t 2' -0") t 
0.6m 

( 2' -0") 

t 
1: 10 ( 10: 1) 
.SLOPE MAX. 

'O:~ ,.,,~: 
FOR APPROPRIATE TYPE 
ENO TREATMENT SEE ---------- FOR APPROPRIATE TYPE 

END TREATMENT SEE 
DESIGN MANUAL PART 2, 
PUB. 13M. 

1: 10 ( 101 1) 
SLOPE MAX. 20 ; 1 SLOPE ( MAX. 

RELATIVE TO GRAOEl DESIGN MANUAL PART 2, ----. 
PUB. 13M. 0. Sm ( 2' -9 "l TYP. t 1: 10 ( 10: 1) 

OR FLATTER a=1~z -- o_ ;£ ;:,l::a 

FOR FLARE RATE, 
SEE TABLE 2, SHT.2 SINGLE FACE CONCRETE 

BARRIER INSTALLED ALONG 

EDGE OF SHOULDER 
EDGE OF PAVEMENT '-- EDGE OF SHOULDER ( NO CURB> 

GRADING DETAIL FOR PARALLEL TERMINALS 
USE 0.3m ( 1'-0") TO 0.6m (2'-0"l 
STRAIGHT TAPER OFFSET OVER THE 
ENTIRE LENGTH OF THE TERMINAL, 

TRAFFIC DIRECTION THE LENGTH OF THE BRIDGE PIERS 

** 

z 

~ " 
:; ? 
-o 
~ ' 

Zo 
~~ 

;; -
w E 

" 0 

ci 

TREATMENT AT OBSTRUCTIONS FOR 
MEDIAN WIDTHS GREATER THAN 6. 0 m ( 20' -0") 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

SEE GRADING 
DETAILS 

EDGE OF PAVEMENT~ 
TRAFFIC DIRECTION 

EDGE OF SHOULDER 

1: 1. 5 
( 1. s: 1 l 

/ wl 1. 2 m 
/ ~I I ,24'-o"> 

INLET 1:1.5 11 2 
-- -- -- -- __ FLOW LINE~-- -- --- -- -b "·'' 1) ! "'1) I 

FOR FLARE RATE, SEE TABLE 2, ~ ~ ?..4 m (8'-0") 

-ot~ 
8 ::· 

SHEET 2 ~ -...._ WITH ROUNDING 
J: 1.5-...._ 

C 1. s: 1 l 

EDGE OF PAVEMENT 

TYPICAL TYPE 2-S GUIDE RAIi_ 8147 (26'-83/4") 

MIN. 
APPROPRIATE 
TYPE END 
TREATMENT 

SEE OM-2, CHAPTER 12 FOR GUIDELINES 

TRAFFJC DIRECTION PARAPET CONNECTION, 
SEE DETAILS, RC-SOM 

MEDIAN TREATMENT AT DUAL STRUCTURES 

TRAFFIC DIRECTION 

SEE GRADING 
DETAILS 

EDGE OF PAVEMENT 

FOR FLARE RATE, 
SEE TABLE 2, 

ME~: ~~E~T~ - -

EDGE OF SHOULDER~ 

DO NOT INSTALL END TREATMENT 
.s:_ EDGE OF PAVEMENT 

WITHIN 1 m FROM i. 

TYPE 2-5 GUIDE RAIL 

TYPE 2-S END TREATMENT 
( SEE RC-52Ml OR 
ENO ANCHORAGE 
( SEE SHEET 1 J 

TYPE 2-S GUIDE RAIL 

* -oil(' -- 0 o- J -- ~ 

0.9 I j 
( 3' -0") I 

MIN b7;.,.,;;; 

o. , ;,---....__ 
1

, 
(3'-0") .,._l.,. 

MIN 

7620 MIN. 
( 25' -0") 

SOLID OBSTRUCTION 
/////(/(/ 

APPROPRIATE SEE PUBLICATION 13M, DM-2, CHAPTER 12 FOR GUIDELINES 
TYPE END TRAFFIC DIRECTION 

TREATMENT 

Ul~ 
~N 

11 10 ( 101 \) 
SLOPE MAX. 

o: 
0~ 

o; 
Oro 
N 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

t 

0.6m 
C 2' -0 ") 

~N ~, ~- ~~, ~-
N 

1: 10 
( 10: 1) 

010 N' 
N, -~ 

eo1 · O'Z .- ;--... 
,-,.-:, ....... 

0 

~I 
-

GRADING DETAIL FOR FLARED TERMINALS 

20: 1 APPROACH SLOPE 
RELATIVE TO GRADE 

t 1: 10 ( 101 1) ~ l.tJR_ OR FLATTER 

EO ---
' - /FLARED INSTALLATION 

o, L = 7620 -
cng 1 

(25'-0") --- f LON= LA+ b/a ( L1 l -L2 
" -
j 

" 
J~ 

PARALLEL INSTALLATION 

,, 
b/a + LA/LR 

t---1: 10 OR FLATTER -
LON= LA-L2 

LA/LR rLON a ( 10: 11 

-- LR= - ---
I i: 10 OR FLATTER - -
f<10:1) ---

-
,, - - MEDIAN --- - - '-LON -- -- LENGTH OF BARRIER NEED (LON) 

NOTE: 

FOR FURTHER END TREATMENT DETAILS 
SEE DM-2, CHAPTER 12 FOR 
GUIDELINES. 

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 

TREATMENT AT OBSTRUCTION FOR 
MEDIAN WIDTHS GREATER THAN 10. 0 m ( 30' -0") 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

* A I: 10 ( 10: 1l SLOPE MINIMUM IS REQUIRED IN FRONT 
OF THE BARRIER, IF ANY PORTION OF THE BARRIER IS 
LOCATED WITHIN 3.6 m ( 12'-0"l FROM THE EDGE OF 
SHOULDER ( HINGE POINT). BARRIER MUST NOT BE 
PLACED ON SLOPES STEEPER THAN 1 i 6 ( 61 1) • 

1 "'f'" , y, 2001 I SHT _l_ OF __l_ 
/JI 71 

RC-54M 



EARTH 
1. 8 m 
PAV' T 

~ 
TOP OF SLOPE LINE OR ABUTMENT WALL FOR STRUCTURE 

MOUND TO BE 19.2 m 
(6'-0") ABOVE 1:2 /$~ (64'-0"J 
GRAOELINE·~l2•ll ~~Q "'' -· av,v .. ,,,ov-v, ~--

TYP-..__ 'v" , ~ \_ ";, 'o ~ 
f--------".---~ ,,..___ ___ ~"' ~ _,__ __ _, ~SEE NOTE 2. "I- :!;,==========j 
TRAFFIC DIRECTIO~"" '""- }' a: 1--. ~ A-.___ ---\ 

Ci,~ ' * / '.., \ A ~ * EARTH 1,40,UND,. TO BE ,.... ___ -~-~- _ .fl _ _ _ .,. 1.8m(6-0)ABOVE~ 
\ ...._ 7 PAV' T GRADE L !NE 

TRAFFIC DIRECTION _yY ~A ,LsINGLE FACE' La:1 ~/ -1:2 (2:1) TYP. 
CONC BARRIER,>--_______________ _ 

\ SEE NOTE 2 _, l'! _,,, 

48.0m(160'-0") 3.6m 19.2m 
MJN. ( 12' -0") ( 64' -0 ") SEE RC-52M, SHEET 4, 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-GRADE DUAL BRIDGES 
SEE NOTE 4 

22.5 m!.iil 15,0 mr;, 30.0 mQ VARIES 30.0 mQ 15.0 mt.iii 22.5 _!.iii 
"' ( 75' -0 ") ( 50' -0") ( 100' -0")~ n( 100· -o") l 50' -0') ( 75' -0 ") 

~ 

,-c ,-B B- c-
0 0 0 

TRAFFIC DIRECTION I I I I ·~- *~-+ f =-=-:k,I - - -
I I I 1* 

TRAFFIC DIRECTION I I i----PJERS !TYPJ I 

Ls 0 I'., 
c_j ~c B _._J 

22. 5 m !.iii 15.0 m 
a 30.0mQt 30. 0 m 

0 a 
15. O m 22. 5 m !.iii ,. TRANSITION 

,,,,::, "'" ,,.,.., ""' I <r-.r,1 ""' I'"'" ""' ''"" "" '""'"' -""' - -- ---

VARIES 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR OVERHEAD STRUCTURES 
FOR MED I AN WIDTHS OF 18. 0 M ( 60' -0 ") OR GREATER 

SEE NOTE 4 

SHOULDER SHOULDER 

-

AT THE APPROACH END OF 
E GUIDE RAIL. 

<i. 
SHOULDER--, 

I VARIES f VARIES 
VARIES I 3. 6 m 3, 6 rn 

( 12' -0") I ( 12' -0") 

I ,. 2 m I I «· -0"' 
RNDG 

\"• i. ' 
,,, 

1:6 MAX I \ i.\' (?,I) 
C 6: I MAX J ''" ----· 
1: 12 MIN ~ti~\ 

1 
1.8 m 

f 12: I MIN J 
f 6' -0") 

SECTION B-B 

I VARIES 

I ,, ' ,:6 MAX 
( 6: \ MAX l 

( 4: I J \1 \2 MIN 
I 12: 1 t.HN l 

VARIES 

1: 6 MAX 
_1_6: J 1,l.!iK l 

I: !2 MIN 
( 12: 1 MIN l 

O - 4. 8 m 
(0- 16'-0°) 

0 - 4, 8 m 
(0-16'-0") 

1:4 
r 4?"f J 

VARIES 
o - 1. 2 m 

(0-4'-0") 

SECTION C-C 

SHOULDER 

VARIES 

\: 6 MAX 
I 5: 1 ~A_X l 

\112 MIN 
( 12: \ MIN J 

TOP OF MOUNO IS 1,8 m (6'-0') ABOVE PAV'T EOGE 

150 1<111 ~ 
,,, 

16'1----.::i_____:: 

~ 

PROVIDE DRAINAGE IN 
ACCORDANCE 11TH RC-5811. 

SINGLE FACE COOC BARRIER 

{ 10: I W.A't \ 
1:10 '!!.~ 

SUBBASE 

~ I [ rPAV' T EDGE 

13 ! ½ ') PRBKX.DEO EXP JT MAT' L 

SECTION A-A 

NOTES 

1. THIS STANDARD HAS BEEN PREPARED AS A GUIDE 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 CONG. BARRIER. 

4. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 40B. 

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 

EARTH MOUNDS 

~

OED APR.16v2001 /4' r. 7 
~=:::! 
DIRECTOR, BUREAU OF OESJGN 

SHT _1_ OF ..1... 

RC-54M 



~ 
I . I 

Al 

jli jli 

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

*01b= 12.5 :1 
9 1 1 LOWSPEED 
t LESS THAN 45 rrph l 

r SHOULDER I "~o_oo .. , ,,,~, 
J CJO:J J II ~ 

II 
u 

SECTION A-A 

0 b* 

TOE OF FILL 

SEE NOTE 5 

EDGE OF SHOULDER 

PLAN VIEW 

HEIGHT OF GUIDE RAIL JS MAINTAINED 
TO THE ANCHOR POINT 

SEE NOTE 2 

sl 

7620 ( 25' -0") 

~ 

TOP OF CUT 

CONCRETE~ 
ANCHORAGE 
BACK SLOPE ... "' 

< ' 
\_ ,, V 

, / , , 
L 

o, al~ 
ITT• 
- ITT 

SEE NOTE 6 

0 
0 

N 

cl 

BOTTOM OF 
DITCH 

~ 3810 
1 
I MEASURED ALONG 

l 12' -6"l RAIL FACE ( 12' -6") 

~ 

,.~ ~· "" " \ 

GENERAL NOTES• 
1. A l: 4 ( 41 1 ) BACK SLOPE IS DESIRABLE. HOWEVER, STEEPER 

SLOPES MAY BE USED. 

2. HEIGHT OF GUIDE RAil MAY BE TAPERED DOWN 
TO MAINTAIN 450 ( 18"1 f.lAXEMUM HEIGHT FROf.l GROUND 
ELEVATION TO BOTTOM OF THE RAIL ELEMENT. 

3. WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A 
CUT TO FILL SLOPE, THE PREFERRED TREATMENT IS TO 
ANCHOR THE GUIDE RAIL TO THE CUT SLOPE. 

4. THE BACKSLOPE ANCHOR TERMINAL HAS BEEN CRASH 
TESTED TO NCHRP 350 CRITERIA FOR A 1:6 (6: 1 ) 
SLOPE [ r-ehab. J AND A 1 o: 1 ( 11 10 l SLOPE [ new con
struct lonJ. IT CAN BE ANCHORED WITH A CONCRETE 
BLOCK OR A POST ANCHOR. 

5. PROVIDE 23, 0 m C 75' -0") MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINING OF THE HAZARD. 

6. BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 381 0 t 12' -6 "l 
OF RAIL ELEMENT AND HARDWARE. 

~ SEE SHEET 1 FOR I POST ANCHOR DETAIL 
------[--:[' 

---,---,,---,.---rr--,r---,.---rr---..---rr--rr--rr=~-:,-,,--,-11,--7'·11 - - 11 - - ii a -J l ----- / _ - - - - -.:- - .. - -.. 7 
II 
II 
II 

u 

II 
II 
II 

u 

II 
II 
II 
u 

II 
II 
II 
u 

II 
II 
II 

II II 

SHOULDER 

u u u u 

DITCH 

u 

11 II II !I !I 
ll II 
u u 

II 
u 

II 
u 

II 
u 

CONCRETE BACKSLOPE 
ANCHORAGE, SEE 
SHEET 6. 

II II 
II II 

~ ~ ~ 

953 
~(3'-l½"l 

953 • I I I , 
(3' -l½"l 

ELEVATION VIEW (PROFILE ALONG RAIL) POST BACKSLOPE ANCHORAGE 

VARIABLE 

1: 10 
<IO:! J 

SECT! ON B-B 

\ 

WOOD BLOCK 
(TYP.) SEE 
SHEET 7 

l t-- STEEL POST 
(TYP.) SEE 
SHEET 7 u 

SHOULDER 

300 
C 1' -0") 
COVER n 

===========::::..,-r---_1: IQ (IQ:,-,:----_ __,. 0 
SECT! ON C-C 

CONCRETE.} 
ANCHORAGE 
BACKS LOPE 

**ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 ( 1' -O"l BURIAL. 

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 

BUREAU OF DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
(NEW CONSTRUCTION OR 

RECONSTRUCTION) 
SHT ..i.. OF _1_ 

RC-54M 



0 

Fif:Lo BEND 

Al 
0 

~ 
L 600 

< 2' -0") 
TYP. 

II II 
" " II II 
LI LI 

TOE OF FILL 

a b* 

*a:b::12.s:1 
9: 1 LOW SPEED PLAN VIEW 
C LESS THAN 45 rrph l 

II II II II 
" " " " 11 
II II II II II II 
LI LI LI LI LI LI 

10P_ Q.\: c_\,l_i_ 

sl 

CONCRETE 
ANCHORAGE 
BACKSLOPE ~ --:-, 

~ ". C I 
{ ' 

\_ // 
/./ 

~ olo o• 
~ -- ~ 

SEE NOTE 7 

sC 

0 

' ;..Ix - < 
0 " 
0 

N 

GENERAL NOTES: 

1. A 1:4 (4:1) BACK SLOPE IS DESIRABLE. HOWEVER, STEEPER 
SLOPES MAY BE USED. 

2, 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 AND BOTTOM OF THE TOP RAIL 
EXCEEDS 430 C 11"1 AND IS INCREASING. MAXIMUM HEIGHT OF DOUBLE 
RAIL SYSTEM IS 11-lO (45"), TAPER BOTH RAILS TO MAINTAIN 
MAXIMUM HEIGHT. FLARE RATE FOR THE RAIL IS 12 1/z: 1, 

3. USE 2449 ( 8' -0") LONG POSTS FOR ALL POST LOCATIONS WITH A 
DOUBLE RAIL. POSTS FOR THE POST ANCHOR ARE 1830 ( 6' -O"l LONG. 
WHEN A DOUBLE RAIL INSTALLATION IS 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 GUIDE RAIL 
TO THE CUT SLOPE. 

5. THE BACKSLOPE ANCHOR TERMINAL HAS BEEN CRASH 
TESTED TO NCHRP 350 CRITERIA FOR A t16 (6: 1 J 
SLOPE [rehab.] ANO A 1: 10 ( 1011 J SLOPE (new con
structlanJ. IT CAN BE ANCHORED WITH A CONCRETE 
BLOCK OR A POST ANCHOR. 

6. PROVIDE 23, 0 m C 75' -O"J MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINING OF THE HAZARD. 

7. BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 381 0 < 12' -6 ") 
OF RAIL ELEMENT POSTS ANO HARDWARE. 

BOTTOM OF 
DITCH 

7620 < 25' -0") 3810 3810 _I MEASURED ALONG ---
SEE NOTE 6 

( 12' -6 ") t 12' -6") . RAIL FACE 

EDGE OF SHOULDER ~ ~ 

HEIGHT OF GUIDE RAIL IS PARALLEL TO ROADWAY GRADE 
( SEE NOTE 2) s~'f:. "~'~ , 

;;~ \ ·:J JF II II II II II 
LI 

RUB RAILU 

LI LI LI LI LI 

~ ' ---~---.JJ--" -=---- .. :7 
II II II II / __ -_-_.---:. ,,-LtJ 

ii/ II 11 II 
II II ll LI 

LI LI LI 

DITCH 

CONCRETE 

SEE SHEET 7 FOR RUB 
RAIL ANCHOR ATTACHMENT \\A. lA' \ ) 
DETAIL 

II 
II 
LI 

II 
II 
LI 

\ SEE SHEET 7 FOR 
' POST ANCHOR DETAIL 

~ - - - .::. - .::: - --:i 
- -=._-=_-:.Nf- -11-,1-11 

II 
II 
LI 

II 
II 

LI 

11 !I 11 

~ ~ ~ 

953 

l J'-1 ½ ") 

POST ANCHOR 
( SEE NOTE Jl 

ELEVATION VIEW !PROFILE ALONG RAIL) ANCHORAGE BACKSLOPE, 
SEE SHEET 7. POST END ANCHORAGE 

600 i--==="-----+------'-'==c=...-- WOOD BLOCK .,... ] l'i~;'.;I ] . ""'"" I . """"' I 
1
~ ' \lfel, ~- I . '"'""" I . ' " 

L ... ~ I 1: 6 
, ) I ""' 

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

II _______ ...J f6:J J II ti\' --------' f611 J ttii\) ** 
11 l!.__sTEEL POST DITCHYJ~ 0 
U U ( TYP.l SEE COVER 

~-~ J SECTION A-A SECTION B-B SECTION C-C CONCRETE 

WITH RUBRAIL :~g~~E~~~ 

** ROCK ANCHORAGE DOES NOT REQUIRE 
THE JOO ( 1' -D") BURIAL 
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GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
( REH AB. PROJ ECTSl 
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350 ! 1'1") 

63 62 50 50 62 63 

<21/2"1 I c2½"·11 <2"l 1 ·c~"i I i2½"l 

$-f $- - 1-
1 1 I I 

tlf---r-++---r--+ 

--~ ---i- -~ i-Q- T 

200 150 
( 8 ") 

/ 25x45 SLOTS (TYP.l 

~I~ 

81~ 

01· ~v n: 

~I~ 

5sl~ 
' 

14 ( ½ ") 0 BARS TO BE WELDED TO 
THREADED INSERTS ~OR M25 x 50 
( 1 "x 2") GALV. HEX HEAD CAP SCREWS. 
CAP SCREWS TO BE THREADED A MIN. OF 
48 l 1 ¼ "l AND INSERTS THREADED 
A MI No OF 45 ( 1 13/i& "), 

= = 
lt:.KMINAL 

CONNECTOR\ 

= = = = = = = = = 

915 {3'-0") 

+----------
' j~o6 iFcC~~/_E~TS 
I 
!., ______ ---
1 

I - _..,_ - - =;I 
I 71 7 r \ lf!~ r ;-, !-7t. - - - -

PLAN 

( 4 ") ( 4 ") ( 4 ") 

-::-- - I- - : -
I ~ ~ __, 

0 n 
~ 

0 

-----
~ :!'! I ~ ·n 

I _, -
' 
I 

- -+-
__ L 

I 

- -+-

~ 

Ojv 

01~ 0 ~ =
N ~v 

N 

0 01.~ 
0~ 
N_ 

~!=-

3 - #13 (#4) HOOPS 
150 (30"lx 450 C 18") 

<t::>U \ 10 
TYP. , 3 

~- ® 
I 
I 
I 
I 
I 
I 

-

. 
V 
N -
0 

~ 

R 
ONG , o. 

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

~ - I I I I 
WOOD BLOCK 0 I I I I 

~ - I I I I 
I I I I 

-'---L-L'-
I 110 <4½ ,,,1 
1~ 

PLAN 

x 
< 
~ n 

~ ;~ V 
V -
~ 

c' 

20 (3/~")0 +--
o___L 

..J--:;;t-t--30 (11/8 ") 20 ( 3/'4 ") 0 HOLE ( TYP.) ~ 
ONLY IF PLATE IS BOLTED 
TO POSTS. 

( 6") 

If. POST 

~-----------_!) TYPICAL ELEVATION 

STEEL POST 
W150x13.5 (W6x8.5 

STEEL PLATE - 13 ITTTI ( 1/2 ") 
GALVANIZED 

WELDED OR BOLTED TO POST 

350 ( 14 ") 

200 (8"} 150 (6") • I I • 

STEEL 

I 

3-25 { 1 "l 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL ANO ATTACHED 
TO STEEL PLATE WITH 
22 ( 1/e "J 0 HEX BOLTS 
50 ( 2 ") LONG WITH 
SQUARE WASHER.~ 

100 ( 4 ") 

r---i 

PLAN 

,- I -13 ( ½ ") STEEL PLATE 

GUIDE RAIL 

TO POST WITH RAIL 
4-16 <%"J0HEX 
BOLTS 50 ( 2 ") 
LONG WITH HEX NUTS. 

45 (13/~") 

22.5 
( 1/s "l 

~1 · .. N;::,:::;::--
N ·- ~ 

~ 
V 

25 ( 1 "l 0 HOLE 

ELEVATION 

CONCRETE BLOCK ANCHOR 

350 ( 14 ") 

200 ISO 
( 8 ") ! ( 6") 

100 
m;1 

SQUARE WASHER 
STEEL 13 ( ½ "l STEEL PLATE 

5 ( 1/4"l THICK - GALVANIZED 

3-25 ( 1 ") 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 C ¼ ") 0 HEX BOLTS 
50 (2") LONG WITH 

I 

RUB RAIL 

PARTIAL PLAN 

( BEYOND) STEEL POST 
1830 ( 6' -0") SQUARE WASHER.----~ 

LONG7 
I 

I 

BOLT PLATE ~GUIDE 

" , ~ ~• Iv DRILL EXTRA I I vs f"i ~ r I 1 1 Lfl : 20 < ¾ ") 0 HOLE 
r \ I I • r- en IN POST FLANGE 

25 ( 1 "l 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL AND THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 ( 1/e "l 0 HEX BOLTS 
50 ( 2") LONG WITH 
SQUARE WASHER. 

:c1~ N_ 

-"*'1 
' : I a:IN 

<t_ POST 

FRONT VIEW 

13 ( 1/2 ") 
STEEL PLATE 

ELEVATION 

EACH SIDE 

STEEL PLATE 

25 ( 1 ") 0 HOLES TO BE 
FJELD DRILLED IN 
RAIL ANO THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 l ¼ ") 0 HEX BOLTS 
50(2") LONGWITH 
SQUARE WASHER. 

I I 

_lf*\L 

BOLT PLATE 
TO POST WITH 
4-16 ( ¾"J 0 HEX 
BOLTS 50 C 2 ") 
LONG WITH HEX 
NUTS. 

Ci. POST 

FRONT VIEW 

-

w ( 3 ") 

ELEVATION 

WOOD BLOCK 

/STEEL POST 

';,--j ~ / 2440 ( 8' -O"l LONG 

ii 
DRILL EXTRA 
20 < r~ ") 0 
HOLE IN 
POST FLANGE 
EACH SJDE 

1------r- 50 ( 2 ") 

~I~ 

ELEVATION 

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 

BACK SLOPE 
ANCHOR TERMINAL 

END ANCHORAGE DETAILS 

POST ANCHOR DETAIL RUBRAIL ANCHOR ATTACHMENT 
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DIMENSIONS ARE TYPICAL RC-54M 



NOTES 
1, PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 623, 

2, PROVIDE PRECAST CONCRETE BARRIER SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15, FOR DEVIATIONS OR MODIFICATIONS OF 
THE STANDARDS, SUBMIT SHOP DRAWINGS FOR REVIEW ANO APPROVAL, 

3. FOR CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION, USE PREMOLDED 
JOINT MATERIAL AT All CONSTRUCTION JOINTS. 

4. CONCRETE MEDIAN BARRIER CONSTRUCTION ON EXISTING PAVEMENT 
REQUIRES SPECIAL DETAILS TO BE SHOWN ON THE CONSTRUCTION 
DRAWINGS, 

5, FOR PERMANENT ANO TEMPORARY BARRIER INSTALLATIONS, USE SIDE
MOUNT (BARRIER-MOUNT DELINEATOR) OR TOP-MOUNT DELINEATORS 
(BARRIER-MOUNT OELINEATOR OR REFLECTOR UN!Tl AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT DELINEATORS 
660 (26") FROM THE PAVEMENT TO THE CENTER OF THE OELINEATOR. 
INSTALL TOP-MOUNT OELINEATORS AS FOLLOWSs 

( 1) CENTER BARRIER-MOUNT DELINEATOR ALONG LONGITUDINAL 
CENTERLINE OF MEDIAN BARRIER. 

12) LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC-7604. 

FOR PERMANENT INSTALLATIONS, PLACE DELINEATORS AT A MAXIMUM 
LONGITUDINAL SPACING OF 25 m I 80' -O"l FOR TANGENT SECTIONS AND 
12 m ( 40' -O"l FOR CURVE SECTIONS WITH A HORIZONTAL RADIUS LESS THAN 
305 m C 1000'). 

6. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WITH PUBLICATION 
408, SECTION 350. A LAYER 25 ( l "l THICK OF NON-SHRINK MORTAR MAY 
BE USED ON TOP OF THE SUBBASE MATERIAL FOR LEVELING PURPOSES. 
A RIGID BASE MAY BE USED INSTEAD OF SUBBASE. 

7. PROVIDE PRECAST CONCRETE MEDIAN BARRIER FOR USE AS TEMPORARY CMPT> 
ANO IN PERMANENT INSTALLATIONS, FOR TEMPORARY INSTALLATIONS, 
EMBEDMENT IS NOT REQUIRED. 

8. ROUND OR CHAMFER All EDGES WITH A RAD rus OF 25 ( 1 ") 
EXCEPT AS SHOWN. 

9. All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED, 
U.S. CUSTOMARY UNITS IN{) PARENTHESIS. 

1 o. FABR !CATE REINFORCEMENT BARS ACCORD ING TO PENNDOT BRIDGE CONSTRUCTION 
STANDARD, BC-736M, 

11.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 WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A LATITUDINAL DIRECTION TO 
PRODUCE SCORES APPROXIMATELY 4 ( 1/s ") IN DEPTH. 

#!3 (#4) STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER---+--! 

3-#13 ( #4) 
FULL LENGTH 
OF BARRIER 

t\ -::~,,,.::::;-~. 
~ . 

60 (21/4") 

12s¾o ,{5")11 ~ 
115 

{ 41/2 ") 

~l~l 

*cur BAR AT EVERY JOINT IF MADE 
CONTINUOUS FOR SLIP-FORM 
CONSTRUCT ION. 

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5 , 

#!3 C #4) 
BARS, FULL LENGTH 
OF BARRIER, 

Ii. 

\.. ~ 'o· 

i.o' .. o''' 
0 "'\ 

.. 

~I ~ff I 
0 

~ 

~~! ~!-t----4--125 15 ") 

~ 
~ 

600 (24") 

19 
' 

250 R 
{ IO"Rl 

125 
I 5") 

TYPICAL CAST-IN-PLACE BARRIER 

• 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

#\3 ( #4) 
STIRRUP 

( 2 REQ.' D. l 

·ll.:-": 
:i;~·: 

---

.. 
I ,,,~-~ l'; 

LuBBASE ~ATERIAL, 
SEE NOTE 6. 

BOTTOM SURFACE 
SEE NOTE 11. 

TYPICAL PRECAST BARRIER 
FOR DIMENSIONS AND DETAILS, SEE 
REMAINING SHEETS OF THIS STANDARD, 

11. 

o''' ~~,,_ 
o ~ '- ~o·,. o''' v,\\-\ 

\.. ~ q. I,. \'l.',. 
~-'o \'t\ 

d 
6. SEAL JOINTS WITH AN APPROVED JOINT 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 

BUR.BAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

BARRIER 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 
SHT J... OF __§_ 

REFERENCE DRAWINGS RC-57M 



125 

{ 5 ") 

60 { 21/-4 ") 

230 < 9 ") 

#13 (#4) STIRRUP, 
5 REQ' D, EACH 
END OF BARRIER 

SEE SHEET 3, 

81~ 
~ -

81:.-
"' N 

115 
{ 4½t> I 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 

~~B-- - - - --- -------J -1-

__ _J_ 

;---+~<-'------+ SEE NOTE 1 300 ( 12 "l 

"*'13 ( #'4) 

STIRRUP 
( 2 REQ' D. l rA #13(#4J FULL 

LENGTH OF BARRIER 
C 3 REQ' D. l -

PLAN VIEW ~2") 

#13 ( #4) 

N 

n, gl;:... 
0 

ro 

:,f~ = 
,1., r, 

~ 

~ 

N 

0 
~ 

_._ 

. ' -~,.., ........ ::,,...-0 
.; ·. . . . 

178 

1-E"l 
TYP. 

600 C 24 ") 

SECTION A-A 

r:-

8I~ 
N 

·,:1:- "; 
;,: ~-: 

40 ( 1 'a_") 
MIN. TYP. 

+ - I- -1- + - I- - - - - - - - - - - - - - - -
L-1_ _L_L-±-, ,,,,,----- 2-•13 , .,, 

SEE SECTION A-A '11 .'11.'11.'11.'ilr STIRRUPS 

-- -- , = t =-=~ c-~ ~ 1 - ~ I- -------------
H 4-4 4J 

#13 (#4) BAR 

PAVEMENT 
SURFACE 

----- -----

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

-----

--------------------
----- 100 ( 4 ") 

',:1,:.-1· ·4: :.q 
;,:·<\,.·, ~~~-.. 5-#13 (#4)--,.~--, 

.. ~. :-~·;,,·. _._.;,,_ STIRRUPS Cl 

50 (2") SPA, lA 
ELEVATION VIEW 

TYPICAL END TRANSITION 
#)3 f #4) 

- - - - -1- ~ - I- -1- ~ 

~tttt 
-----H-1-c}=-:I=-~= 

4-HM 
-_£~ ~A-RRIER 

1-r-1-1-r--------------- - -·- - - - - - - -1- t - r -1- t 
SLOT IN END OF 
BARRIER FOR 
½"x 12"X 27" 
STEEL PLATE 

L!-
3.6 m { 12') MIN. 

#13 (#4) a 
I ;a < 2 "l SPA. I 38 c 1 ½ "l 

(TYP.l (TYP.l 

TYPICAL BARRIER PLAN 
BOTH ENDS OF BARRIER ARE TYPICAL. 

NOTES 
1.A TYPICAL END TRANSITION MAY BE USED FOR PERMANENT BARRIER INSTALLATIONS 

ONLY WHEN THE LAST BARRIER SECTION JS LOCATED OUTSIDE THE REQUIRED CLEAR 
ZONE, AS DETERMINEO IN PUBLICATION 13M, DESIGN MANUAL, PART 2, CHAPTER 12. 
A 20: 1 SLOPED END TRANSITION IS ACCEPTABLE FOR PERMANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h ( 35 rrph l OR LESS; OTHERWJSE, USE AN IMPACT 
ATTENUATING OEVICE. WHEN CONCRETE BARRIER IS TERMINATED AT THE 
END OF PARALLEL RAMPS OR T INTERSECTIONS, A 2. 1 m C 7' -O"l END TRANSITION MAY BE 
USED WHERE THE LEGAL SPEED IS 60 km/h (35 rrph) OR LESS. FOR BARRIER INSTALLATIONS, 
AN IMPACT ATTENUATING DEVICE IS NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS 
ARE SATISFIED: 

(Al THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE 

2. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408, SECTION 1105,02(sl. 

3, PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 709 WITH A MINIMUM CONCRETE 
COVER OF 40 ( 1 ½ ") . 

4. EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST CONCRETE 
MEDIAN BARRIER IS TO BE USED IN TEMPORARY INSTALLATION ONLY, IN 
ACCORDANCE WITH SECTION 627, AND IDENTIFIED AS SUCH, AS SPECIFIED 
IN SECTION 714. 6( cl. 

N 
~ 

0 

ro 

~I~ 
810 ( 32 ") 

GREATER THAN 
130 ( 5") 

38 ( 1 ½ "} ~ 
CLR. TYP. 

I 

WWF 152 x 152 
(WWF6x6l 
MW19 x MW19 
(MW 2.9 x 2,9 J TYP 

~+-rl-130 ( 5") 

EPOXY COATED -------t--l ,I 
FOR SLOTTED PLATE---~ 
CONNECTION DETA[LS, 
SEE SHEET 3. 

0 
~ 

#13 (#4) STIRRUP, 
5 REQ' D. EACH 

3 8 ( 1 ½ ") -----t-1!.JI 
CLR, TYP, 

#J3 (#'4) STIRRUP, 
5 REQ' D, EACH 

0 
~ 
N 

END OF BARRIER--+----' 

'-

END OF BARRIER 

·,. ~-• I' 0 • ,. · I I ro "-1'\.· • • 'IN~ ... ~,.. "'~s.;· :,:·,:--:- .. _. 

8 1 --' If'- I ~1

;;, 

I I s . ' . •. · . I 

SECTION S-S 

·__i::"';1 
~~-::: . ·.·,&). 

5-#13 ( #4) 
STIRRUPS Cl 
50 ( 2 "l SPA. 

,s 
I 

oc 
,+ w 

' oc 
' oc 

' "" ID 

' ~ 

' 
0 

' r 

' 
r 
C> 

' w 
' 

r 

' 

~ 
38 C 1 ½"l 

CLR. 

Ls 

,s 
____.---;-::; 

-------
oc v-: w ' - 00 ' oc ' "" ' ID 

' ~ 
0 ' ' ' 

' r 
r 

' C> 

' w 
' r 
' ' 

·J:: .q i ~~';\-_': 
' •, 'A • 

WWF FOR REMAINING 
38 ( 1 ½ ' .... ,,.,..,.,, ,,.,.. ................. 

Ls 
CLR. 

50 ( 2 ") SPA. 

TYPICAL BARRIER ELEVATION END TRANSITION ELEVATION 

") 

ALTERNATE WWF REINFORCEMENT DETAILS 
WWF REPLACES THE #13 (#4) FULL LENGTH REBARS USED IN THE REBAR 
ALTERNATE ALL OTHER DIMENSIONS ARE TYPICAL 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 

BUREAU OF DESIGN 

BARRIER UNTIL THE END OF THE BARRIER SYSTEM IS LOCATED OUTSIDE 
THE REQUIRED CLEAR ZONE AS DETERMINED IN PUBLICATION 13M, 
DESIGN MANUAL, PART 2, CHAPTER 12. 

5. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 "l EXCEPT AS SHOWN. 
CONCRETE MEDIAN 

F-SHAPE (Bl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE END OF THE BARRIER SYSTEM CAN BE BURIED IN A CUT 
SECTION. 

(CJ THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE END OF THE BARRIER SYSTEM IS PROPERLY CONNECTED OR 
OVERLAPPED WITH EXISTING GUIDE RAIL. 

REFER TO TABLE 1, SHEET 3, FOR FLARE RATE REQUIREMENTS. 
rn ... ,~, 20011 SHT L OF----2.. 
~ / 

RC-57M 



IMPACT ~ I I ff !"PACT ATTENUATING I ATTENUATING 
DEVICE DEVICE 

WI 6-2R & 2L 
CLEARANCE 

I 
MARKER r tr STEEL PLATE , 

t it W16-2R ~ tit t ~i~~i~NCE SEE NOTE 1. 
W16-2R AND 2L, 

I ~ J SEE NOTE 2. 

THROUGH ROADWAY WI 6-2R GORE AREA 

DETAIL A 
DELINEATION OF IMPACT ATTENUATING DEVICES 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

LJ 
165 
(6½") 

CONCRETE TOP UNIT 

INLET BOX 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

--...._CAST IRON GRATE 

"'h ·D· 
"' • •.6 • J • <I '<\ '{;;. • 4 

: ~o··"<J:P·· .. ""-
- .. 

<; ,J ,b .,, ; 

+O 

19 ( 3/4")-,.6 . J •••• .,,,, 

(-
1
/is"l ~ . .,.,. ·p.<i.'a-DH~ 

·o· · ."<J •• "<:i: • •• 13 

"' •,.:, ..... ,,,.·,t,:1;--.. 
<½") 

+1. 6 
( +1,fo ") 

-0 
·~:.,,:;.P,'b. .'-7 .·1,' ·~·,,.,.P'b,.,,;,, "I), , . ~ 

165 (61/_1") 165 ( 6½ ") 

SLOT DETAIL PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUf.l FLARE RATES SPEED 

Km/h ( rrph) CONCRETE GUIDE RAIL BARRIER 

120 ( 75 l 20 • 1 15 < 1 

110 ( 70 l 20 : 1 15 : 1 

100 ( 60 ) 18 ' 1 14 : 1 

90 ( 55 l 16 , 1 12 : 1 

80 C 50 l 14 : 1 11 : 1 

70 ( 45 l 12 : 1 10 • 1 

60 C 35 l 10 : 1 8 ' 1 

50 C 30 l 8 ' 1 7 ' 1 

NOTES 
1. PROVIDE PLATES, 13 x 305 x 685 ( ½"x 12"x 27" J, MEETING THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 1105.02(sl. 
GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 408, 
SECTION 1105. 02( s). 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R AND/OR W16-2L, FABRICATED FROM CLASS II 
SHEETING MATERIAL, FOR OELINEATION OF IMPACT ATTENUATING DEVICES 
AS PRESENTED IN DETAIL 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 IN 
FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE PROVIDED IN 
TWO SIZES: 305 x 914 ( 12" x 36") AND 457 x 914 ( 18" x 36"). WHEN ONE 
MARKER IS REQUIRED, USE 457 x 914 < 18" x 36"). WHEN TWO MARKERS 
ARE REQUIRED SIDE BY SIDE, USE 305 x 914 ( 12" x 36"). PROVIDE COLOR 
FOR CLEARANCE MARKERS AS FOLLOWS: 

( Al f.lESSAGE I BLACK STRIPES ( NON-REFLECTOR I ZED) 
( Bl FIELD : YELLOW ( REFLECTORIZEDl 

ORANGE ( REFLECTORIZEDl , 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 OP DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

BARRIER 

SHT ~ OF~ 
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-1 
' 

N 

" 

V 
N 

0 
0 

"' 

~1~ - ~ 

"'Ii Nm 

~]~ -~ ---------------------------------r ~1~ 
r----------__ _J___._ 

150 I I I 1150 
(6"l 3.6m(12'-0")(6"l 

PLAN VIEW 

rA rs 
_ .. I.) \ .. "IJ 

16''1 I I 
STIRRUPS /ioo 150 

I 4 ") ( 6") I 
I I I I I 

I 
I 

-1-1 ~ I I I 

:21~ 
m " 

-
N 

125 
~ 

( 5") 

#J 3 { #4) FULL 
LENGTH OF BARRIER 
{ 3 REQ' D. J 

N 

" 
C 

m 

:~:~: 
ti•. I"") 

~ 
~ 

60 ( 21/~ ") 

230 < 9 ") 

~ 

-,;------,--,,,-,(< 

178 
( 7 ") 
TYii: 

N 600 t 24 ") 

0 
~ 

#J3 t #4) STIRRUP, 
5 REQ' D. TH IS 
END OF BARRIER 

SEE SHEET 3. I 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 

#13 ( #4) 
STIRRUP 

( 2 REQ' O. l 

21::.. " -

21~ "'-
·t,l:-"/ 
,j: ~-: 

40 C l'fg_"l 
MIN. TYP. 

125 
( 5") 

85 (3 1/~") 
H--

445 < 17½") 

PIT
,_ 

-
V -:; I-

N 

" 

~I 
• 
I 

250 1 1 0 ") R 

~1r1-
·,:,.·,-; = 

·.·d~ l'1 
.ts.·.·- -

~ 
~ 

~ 

865 ( 34") 

01" av 

1t13 C #4) 
STIRRUP 

#13 C*4l FULL 
LENGTH OF BARRIER 
C 3 REQ' D. l 

PAVEMENT 
SURFACE 

-~-:-::· 
','A, 

D +.-w I -
" 

I \PAVEMENT _C:':r I " - SECTION A-A \__ OEPTH AS 
SECT! ON B-B REQUIREO 

0 

m 

l ~ 

~-~ 

\ 
38 C 11/., ") 

Ll J;_u.~ 
I I I I I . . ••• 

·..-i: ; 4. 

~i-r.-.... ,.. 
1200 ( 4' l MAX. 

s-~13 < L; 12") 

41 O 
SPA. 

I 
' 
• 

SURFACE s I 0 

I 
m 

• . 
~t{:-· -,;::-'!· 

? ~;}:-· .. _ . .,,_ . ._ . .,,_ 

#\3(#4) o 1200(48") MAX. SPA. 
75 ( 3 ") 

ELEVATION VIEW Ls 
"
I 

'i. 
I --~~ 
~ 

1\\ 

,I 

ORTHOGRAPHIC VIEW 

TYPICAL 810 TO 810 ( 32" TO 32") 
BRIDGE TO HIGHWAY TRANSITION 

NOTES 

l. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 709. 

2. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 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 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

SHT ..i.. OF_§__ 

RC-57M 
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15~ r"1
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' ,Y.:s 
I 150 

( 6 ") 
3.6m(t2'-0"l 

PLAN VIEW 
150 

#)3("* ~6") 

tt 1 3 (1*4) STIRRUP 4l Cl 1200 ( 48 ") SPA 

2 REQ' D. ' EACH • 

END OF BARRIER ---- I 

PAVEMENT 
SURFACE 

r= 

gl~ 
U, N 

0 
~ 

0 
~ 

N 

~~~+-• • I •##HI 
((' t( ... ,.. .... ,,. 

ELEVATION VIEW 

·_j::1· 
~~~:--. ._.,,_ 

FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET J. 

'
I 

I 

-~--t--1-- 38 C 1 ½ ") 
C TYP. l 

5-#13 ( #4) C! 
50 ( 2 "l SPA. 

(TYP.l 

85 ( 31/,i ") 
-t-----'-' 

!_25J L_4_4_5_ 
is"ll l-<17½"l 

222 

0 
~I"' 

( 8 3/4 '_') 
' / ·, :x 

tt13 ( 1t4J FULL 
LENGTH OF BARRIER 
( 3 REQ' O. l -

N 
~ 

2 I :;: I;: 
ro 

:~:~ ;--
., •• I'") 

~ 
~ 

~/\---. ;;;.;-
;.,. . -. . . 

865 C 34") 

178 
( 7 ") 
m 

#J3 (#4J STIRRUP, 
5 REQ' 0. EACH 
END OF BARR I ER 

I 
FOR SLOTTED PLATE 
CONNECTION DETAJLS, 
SEE SHEET 3. 

8I~ n-

81~ 
N 

f:\·:-
40 { 1'f1"l 
MIN. TYP. 

---I 
L-DEPTH AS 

REQUIRED 

SECTION A-A 

'
I 

ORTHOGRAPHIC VIEW 

110 
125 ( 4½ ") 

#13 (11=4) FULL (S"lm 
LENGTH OF BARRIER 4 1 5 REQ' D. l -------_j 

I I 
*"13 < #4) 1' -10" LG. 

130 • ( 5 ") 

~ a 

~1~ 

SPA. Cl 4'-0'' (LENGTH 
VARIES THRU BARRIER I -1 

~1~ Nm 0 

TRANSITION. l ) I 
N - ~ 

FOR SLOTTED PLATE_____:___,,_ 
CONNECTION DETAILS, 

e--+---~ 
SEE SHEET 3, 

38 t 1 ½ ") 
CLR. TYP.~ 

#13 (#4) STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER--.....___ 

gl[ 

~ln 

," 
178 

.!...1..'.'.l 
TYP. 

600 ( 24 ") 

SECTION B-B 

NOTES 

50 ( 2 ") 

ro 

0 
~ 
N 

0 0 
-" 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 ( l 1/2 "l. 

2, ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( \ ") 
EXCEPT AS SHOWN. 

J. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 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 

CONCRETE 

BUR.BAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

TYPICAL 810 TO 1270 (32" TO 50") HIGHWAY TRANSITION 
SHT ..2.... OF__§_ 

RC-57M 



0 
ITT 

0 
~ 
N 

"' ~ 
0 
0 
m 

~1""-Nm 

ITTl-N ~"" Nm 

~L~~=== I 01~ _ _ _ _ -1- r, tn gl~ 
U> N 

* I I 150 ( 6 ") 
3.6m(12'-0"l 

0 
ITT 

0 
~ 
N 

150 IA 
I 6 "I I I 

---

I 

lk PAVEMENT SURFACE 

I 
I 

' ;;::•( 

) ~~'::: .... ,,, 

75 I 
#13 (#4) li:I 

LA 

PLAN VIEW 

~ 
-*" 13 ( #4 J I 
BAR -

I 
I 

.i:::,{ 
~~~.-.. .... ,.. 

1200 ( 48 ") MAX. SPA. 

ELEVATION VIEW 

150 1 8 

, 0"1 I I 

I I rl ~ 0 
ITT -

.J--1++ +-I 0 
~ 
N 

.1-1-W- u -
I 1: I I I 

• • 
·.i::,( 

~ ~~':.-: . ... ,, . 
1200 { 4') MAX. 

38 ( 11/:, 

3-#13 ( #4) ll:l --1 

50 ( 2"l SPA. 

Ls 

"I 

~~ 
"-

----- ---~ I\\ 
- ~ 11 

\ 

ORTHOGRAPHIC VIEW 

"
I 

gj~ 

',i: . ;:
• • "> n 
tl·. -

ITT 
~ 

TYPICAL 1270 TO 1270 ( 50" TO 50") TRANSITION 

BRIDGE TO HIGHWAY TRANSITION 

125 
( 5") 

ITT 
~ 

85 ( 3 1/1 "l 
---i---------'-

~ 

• 

865 ( 34 ") 

110 
125 ( 4½ ") ~I~ 

I 
I ' I 1 • 130 

----#13 (#4) FULL (S") I I CS") 
LENGTH OF BARRIER -----!----
( 5 REQ' D.) -----;---~-.Lrfi 

.....---#13 (#4) 1'-8" LG. I 
SPA. c 4' -0" -------'--l_ I 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

#13 ('lt4) STIRRUP, 38 ( 11/z"l 
1 REQ'O. THIS CLR. TYP. _____ ' / ii 1---
END OF BARRIER -~~"~ 1 ~ #13(#4) STIRRUP, I · 

tl; .,d • . LJ 
... ."4- • . 

38 C 11/_g_ ") 
MIN. TYP, 

5 REQ'O. THIS 
END OF BARR I ER ~ 

gl~ 

i ~I~ 

~ 
TYP. ---1 

L_DEPTH AS L 600 ( 24 ") 
REQUIRED 

ITTI~ N O") 0 
N _ ITT 

50 { 2 '') 

~ 

0 
~ 
N 

~ 0 
. ,d .. 

SECTION A-A SECTION B-B 

NOTE 

FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 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 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

SHT .§.... OF___§_ 

RC-57M 



60 ( 2 1/4 ") 

250 ( 1 0"l R 

- -

125 
( 5 ") 

255 
{ 10") 

< < 

255 
( 10") 

60 ( 2 1/4 ") 

125 
{ 5 ") 

250 < 1 0"l R 

- -
:at;_ ,-

< c___ _ _____,_ 

-,~o;:: 

_L_L__ _ ____J < 

SECTION A-A SECT! ON B-B 

ORTHOGRAPHIC VIEW 
NOTE: 
A= SEE TYPICAL SECTIONS, TYPICAL BARRIER SECTION 

SHEET 2. 

PLAN VIEW 
RIGHT END TRANSITION 

PLAN VIEW 
LEFT END TRANSITION 

B 

1;1 

I 

l:1 

B 

A7 

~ 
~ 

ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 
SEE NOTE 5. 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER 

NOTES 
t. PROVJDE SINGLE FACE CONCRETE BARRIER MEETING THE REQUIREMENTS 

OF PUBLICATION 408, SECTION 623. 

2. PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPLIED 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 DEL!NEATORS, AS lNOJCATED 
ON RC-5n.t. 

4. PROVIDE REINFORCEMENT FOR SINGLE FACE CONCRETE BARRIER AS INOICATEO 
ON SHEET 2. 

5. PROVIDE ENO TRANSITIONS OR IMPACT ATTENUATING DEVICES AS INDICATED 
ON RC-57M. 

6. ROUND OR CHAMFER ALL EDGES WITH A RAD! US OF 25 ( 1 "l EXCEPT AS SHOWN. 

7, All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN {J PARENTHESIS. 

8. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNOOT BRIDGE CONSTRUCTION 
STANDARD, BC-736M. 

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 

SHT _!_ OF 2..._ 
BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 

REFERENCE DRAWINGS RC-58M 



rs 
I • I • I I I #J 3 { #4J REBAR 

SEE SECTION 8-B 

#13 ( #4) REBAR 
ENTIRE LENGTH 
OF BARRIER ~ 

#13 (#4) RES-;:;-- +-+I++ 
SEE SECTION A-A ~~~~ 

SLOT IN END OF 
BARRIER FOR 
1/2 "x 12 "x 27 " 
STEEL PLATE 
( TYP. J 

#13 (#4) FULL LENGTH 
OF BARRIER, 4 REQ' D. 

40 C 11/z ") 
CLR. TYP. 

60 ( 2 1/4 ") >-----<i_ SLOTTED 

125 255 
( 5 ") ( 10") 

PLATE 
CONNECTION 
SEE DETAILS 
TH IS SHEET. 

H 140 cs½") 

~J,<D 

V 

5-#13 ( #4) STIRRUPS 
EACH END OF BARRIER 

WWF 152 x 152 
CWWF6x6l 
MW19 x MW19 
( MW 2. 9 X 2. 9 
EPOXY COATED---+-" 

tttt, .... + 
- t 1 ~ I I L WWF 152 X 1 52 

f_-1~~~= 250 R 
C 10" Rl 

I I i ~I - ~;~~ 3 
E~;

46F STIRRUPS BARRIER 

HEIGHT 
AND SLOPE 
VARIABLE 

SLOTTED 
PLATE 
CONNECTION 
SEE DETAILS 
TH IS SHEET.--+---< 

2-#13 ( #4) 
STIRRUPS 
EACH END OF 
BARRIER 

I I I I ,I.J 1WWF6x61 
l'.Jl'.Jl'.Jl'.J_9 MW19xMW19 
- -- C MW 2. 9 x 2. 9 l 

EPOXY COATED 

-'2_0 0 J; J; 

5-#13 C #4) i:I 38 ( 1 1/2 ") 
50 ( 2 ") SPA. CLR. TYP. I :::_~1~TCYY1'P~. 1,·-' _jcLn l:_ 

{l2'l MIN. l!-L~~~:__-==:--=--- _REINFORCEMENT 

10 ( 3/a") 
TO 

25 ( 1 ") 

3.6 m 

WWF ALTERNATE 
STEEL 

BARRIER PLAN 
SHOWN WITH WWF ALTERNATE ON LEFT 
END OF BARRIER FOR DETAILING PURPOSES. 
BOTH ENDS OF BARRIER ARE TYPICAL. 

STEEL PLATE, 
SEE NOTE 1. -=--------1.#'IA 

I I.'" 
~") 

SECTION 

+O 
_ 19 ( ¾">-1.6 ~h ··n ., .. "·o.~ 1-'A,"1 l',/.;,'_.i_;,",;,·~.o:~~ 
w ~

0

- . ""-1 : P • <1 • "t> • • ,..;. --:-;--:;;-:-:;;: • • • ""-" 1 3 

- b' C ,,•s·~·.·:1·,, 
~ t, ) • c-;~--:,,--:,::so, I • ,, • .,. • •p, • t:,. • • \;> I·~ • . .., <I .,,, .:_ ·1 . > q 

..,. • •p • t:,. • ,, • ) . . " . 
165(6½_") 165 ( 6½ ") 

PLAN-SLOT DETAIL PLAN-PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

+1. 6 
< ih "l < +lfis ") 

-0 

I ~ oh- --tl,,,.,,=,,-~.,,-.,.,1, ~ ----,,,,di' 
lltlRilfi!liii 

---4J:~ 

5-#13 ( #4) STIRRUPS 
EACH END OF BARRIER NOTE: 

<.fl? 
~n 

- \ 
SHOULDER':;) ii,Q; 

GUTTER L !NE 

440(171/4") 

SECTION A-A 

60 ( 2 1/4 ") 

N 
N -
~ 
~ 
~ 

gh: I 

=---
~I~ 
N 

125 255 
( 5") ( 10") 

/ 4 .o 1. ~-

NO. 57 COARSE 
AGGREGATE 

~ 50 ( 2 "l 0 WEEP HOLES 

"! 

440 ( 17 1/4") 

AT 3.0 m ( 10'-0"l C TO C 
MAXIMUM 

TYPICAL ROUGH ROCK TREATMENT 

NOTES 
1. PROVIDE PLATES MEETING THE REQUIREMENTS OF PUBLICATION 408, 

SECTION 1105. GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 
408, SECTION 1105 ALTERNATE CONNECTIONS MAY BE USED AS 
APPROVED BY THE BUREAU OF DESIGN. 

2. WHERE SINGLE FACE CONCRETE BARRIER IS SPECIFIEO FOR USE AS A RETAINING 
WALL ANO DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC FILTER DRAIN AS INDICATED ANO IN ACCORDANCE WETH PUBLICATION 
408, SECTION 610. IF THE HEIGHT OR SLOPE IS INCREASED, PROVIDE 
OVERTURNING MOMENT COMPUTATIONS WITH THE CONSTRUCTION PLANS, 

J. ROUND OR CHA!.IFER ALL EDGES WITH A RADIUS OF 25 ! 1 "l EXCEPT AS SHOWN. 

<.fl? 
~n 

60 ( 2 1/4 ") 

125 

N 
N 

~ 
~ 
~ 

~I;'... 

gl~ 
N_ 

( 5") 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

SECTION B-B 

255 
( 10") 

~-

WWF ALTERNATE 

NO. 57 COARSE AGGREGATE 

,"-s 
-f~~- , .... 

R<v,.,-,;:;' 
sVO ,-.y~"\>-,--\-

150 ( 6 "l TYP 

PREFORMED 
FABRIC FILTER 

DRAIN 

50 ( 2 "l 0 WEEP HOLES 
AT 3.0 m ( 10'-0") C TO C 
MAXIMUM 

440 ( 17 1/4 ") 

TYPICAL DRAINAGE TREATMENT 
SEE NOTE 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 

BUREAU OF DESIGN 

TYPICAL SINGLE FACE BARRIER SECTIONS 
SINGLE FACE CONCRETE BARRIER 

F-SHAPE 

SHT 1.._ OF 2.__. 

"
DIRECTOR, BUREAU OF DESIGN RC-58M 



¾, 

' 
FOR FLARE RATES 
SEE TABLE 1, 

- -- --:. -:. - - - - ;/\\\\~\ 

' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATMENT 

¾, 

' 

1!1\\\'\\\ 

" 

\ \ \ \ 
·-.._____ ..____,_ 

----- _,_/ 

-~~ 
~ -

TYPICAL TREATMENT WHEN CONTINUOUS GUIDE RAIL IS REQUIRED 

NOTES 

1. PROVIDE SINGLE FACE CONCRETE BARRIER AND GUIDE RAIL MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 620 AND 623. 

2. THE TREATMENTS SHOWN ARE FOR FOUR-LANE DIVIDED HIGHWAYS. USE 
THE APPROACH END TREATMENT ON BOTH SIDES OF THE OBSTRUCTION ON 
TWO-LANE FACILITIES WITH TWO-WAY TRAFFIC. 

3. IF THE PREFERRED TREATMENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EXISTING SLOPE, PREFERABLY 112 (211), ONE FOOT DEEP 
OTHERWISE, USE AN IMPACT ATTENUATING DEVICE. 

FLARE TREATMENT! 

SEE TABLE 1. 

~~E~ 1// ·-' 
1:10 (10:1) SLOPE 
OR FLATTER 

TRAFFIC 0!RECTI0N ( 5' -0") 

TABLE 1 
PLAN VIEW FLARE RATES FOR BARRIER DESIGN 

SEE TRAILING END GUIDE RAIL CONNECT[ON. 
DESIGN MAXIMUM FLARE RATES SPEED 

Km/h ( rrph ) CONCRETE GUIDE RAIL BARR 1 ER 

120 ( 75 l 20: 1 15: 1 

110 ( 70 l 20: 1 15: 1 

100 ( 60 J 1 8: 1 14: 1 

1~ TRAFFIC DIRECTION ~ 90 ( 55 l 16: 1 12: 1 
5'-0") (5'-0" 

GUIDE RAIL CONCRETE BARRIER* 

SEE RC-SOM FOR 
APPROACH END 
CONNECT! ON 
DETAILS. GUIDE RAIL 80 ( 50 ) 14: 1 11: 1 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE DEFLECTION DISTANCE IS PROVIDED ( TABLE, RC-54M J 

BETWEEN THE BACK OF THE GUIDE RAIL POST AND FRONT OF OBSTRUCTION, 
00 NOT USE CONCRETE BARRIERJ CONTINUE THE GUIDE RAIL. 

PLAN VIEW 

TERMINAL SECTION BRIDGE 
CONNECTION, SEE DETAILS, 
RC-SOM AND RC-52M. 

TYPE 2-S GUIDE RAIL 
TYPE 2-W 

GUIDE RAIL 

I 11 
L J 

TRAILING END GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

?O ( 45 l 12: 1 10: 1 

60 ( 35 l 10: 1 a: 1 

so ( 30 l a: 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 

SHT ~ OF_i_ 

RC-58M 



250 R 
< 10") R 

n 

:c' 

230 

II 

u:-------~U 
I. 600 "'"' I 

N 
n 

~ I 250 R 
( 10" R ) 

~l~ 

SECT! ON A-A 

• WIDTH 
4 ~ 60 < 2'/. ") 

I VARIABLE i I I 125 (5") 

\ ,.,-,? 
~n 

N 
n 

0 

00 

[61 DJ PIER 
COLUMNS-

NO. 57 
COARSE- -
AGGREGATE 

/ 

\_20 ( 3/4 ") EXPANSIO~ 
JOINT MATERIAL~ 

PLAN DJ 

FOR ALTERNATE TAPERED END 
TREATMENT, SEE NOTE 3. 

~ 
~ 

N 
n 

0 

00 

20 ( 1'4 "> EXPANSION 
JOINT MATERIAL 

r-Q (WWF6x6) 
MW19 x MW19 1/ 
WWF 152 x 152 

I ( MW 2. 9 x 2. 9 l 

~ 
- - -1 

EPOXY COATED 

FILLER MATERIAL, 
SEE NOTE 4. 

SCREENING MATERIAL, 
SEE NOTE 5. 

250 (10")R 

( 2 ") z AT .• • •' • 

- -\_-- I - -_/-- - - []},·:.:.,, 
:.:.;. 3.0 m < <O'-O ,c ·.::·.· .• · 
. j WEEP HOLES, ~,O TO C MAX •_',.•,:: 

::.:{/_ ..... -... 
440 (171/4 11

) 

SECT! ON D-D 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

rl~ 

PIER WIDTH 

20 ( 3/1 ") EXP. 
JOINT MT' L. 

250 ( 10") R 

NOTES 
1. REFER TO BRIDGE STANDARD DRAWINGS (BD-601MJ FOR DETAILS OF CONCRETE 

MEDIAN BARRIER ACROSS STRUCTURES. 

2. THE CONCRETE TRANSITIONS AND BARRIER TAPERS AT PIERS 
ARE lNCIOENTAL TO THE MEDIAN BARRIER. 

3. CAST ADDITIONAL VOIDS IN THE TAPERED END SECTIONS MEETING THE 
REQUJREMENTS PRESENTED IN SECTION D-0. 

4. PROVJDE NO. 57 COARSE AGGREGATE THAT MEETS THE REQUIREMENTS OF 
PUBllCATION 408, SECTION 703.2, ALTERNATE SU[TABLE GRANULAR 
MATERIAL MAY BE USED AS FILLER MATERIAL. 

{lj~_D]ffiIT -·.. I ://~I I 1lj~ I 1~Li 
5. 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 ( 1 ") EXCEPT AS SHOWN. 

I WIOTH I 
,. VARIABLE 

SECTION B-B 

FOR FLARE RATES 
SEE TABLE 1 , 
SHEET 4. "7 c7 

~ MEDl!-~~R~E~ ~ = 11?:t ~ ~ ~ =.~ ) ,_j 

\ '") EXPANSION 
\__20 <T 3/.4MATERIAL JOIN 

440 ( 17 'f-4_ ") 

PIER [Al 
COLUMNS 

e-1 

B_j 

SECTION C-C 

B7 

- _J 
~ 20 ~ 1/4 "l EXPANSION 

FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4. 

JOINT MATERIAL------~ 

TYPICAL BARRIER TREATMENT AT PIERS 

~ 
[A] USE 20 ( 1°'4 "l EXPANSION JOINT 

MATERIAL AROUND ALL PIERS. 

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 MEDIAN PIERS 

"'f'" 'JI'• 2001 I SHT j_ OF 2._ 
;. I > ; 

RC-58M 



f.lEDIAN 

SHOULDER 

ROADWAY 

SHOULDER 

A\\ 
\ ~?'t:.?-

TRAFFIC DIRECTION 
A B 

t: 10 ( 10: 1 ) FLARE RATE 

SINGLE FACE CONC BARRIER, 
1040 ( 41 "l HEIGHT 

C 

., I " 0 ' ll T T T T T J I 
I, 20 I 
~ I l-1---- sEETABLE2. L.:c 

A B 
14. 4 m 15 m 15 m 

( 48' -0 ") ( 50' -0 ") C 50' -0") 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WI 0TH 

SHOULDER 

1.8 m !6'-0"> AT 
TERMINATION 
POINT---

3.6 m ( 12'-0"l 

300 
( 12") 
COVER 

, .. ~_::~1 
/1! 

SECTION A-A 

1. 5 m < 5' -O"l ROUNDING 

z 
~ 

SHOULDER VARIES 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXIMUf.l 
SPEED 

km/h ( rrph ) 

120 

II 0 

100 

90 

BO 

70 

GO 
50 

,, ~ 

( 75 ) 

( 70 ) 

( 60 l 

( 55 l 

( 50 l 

( 45 l 

< 35 ) 
( 30 l 

' I,, 1-·· \ 

FLARE RATES 
CONCRETE 
BARRIER 

20 : I 

20 : 1 

18 : 1 

16 : 1 

14 : 1 

12 : 1 

10 : 1 

B ' 1 

I• 1. 5 m { 5' -O"l ROUNDING 

-":-~ 
r<', 

"-._~-'4: ~+ 

SECTION B-B 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION f.lEETING THE REQUIREf.lENTS 
OF PUBLICATION 408. 

2. All MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408. 

3. EARTHMOUNOS MAY BE USED TO BURY CONCRETE BARRIER ON HIGHWAYS 
WITH POSTED SPEEDS LESS THAN 70 Km/h (45 f!Ph) AND WITH CURRENT 
TRAFFJC VOLUME LESS THAN 4000 VEHICLES PER DAY OR WHEN THEY ARE 
CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMINED IN PUB. 13M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

1. O m 
( 3' - 0 ") SHOULDER - fl 

I , 
I _ 1,10 ~ ~ 

_J { !O: 1 J 

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. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

END TREATMENT 
BURYING INlO EARTH MOUND 

eR. 16, 2001 1 sHT 2.. oF s 
I 

RC-58M 


