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27M, 39M 
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LETTER April 2000 Edition 
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~rds for Road.-~~ Construction RC' s 20M, 23M, 24M, 25M, 26M, 
52M, l))SM,I\J~ Q 66M, 82M, 91M 

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 November 21, 2002, should include these revisions. 

The following represents a listing of the 
drawing. Only revised sheets are listed. 
dates only. 

major changes or addition to each standard 
Remaining sheets of the same standard show new 

RC 

RC - 20M 

RC - 23M 

RC - 24M 

RC - 25M 

RC - 26M 

Sheet# 

(1 of 3 I 

(2 of 3) 

(1 of 3) 

(3 of 3) 

(1 of 1) 

(3 of 6) 

(4 of 6) 

(5 of 6) 

I 6 of 61 

11 of 5) 

(2 of 5) 

Change Description 

Added Detail C and Detail D; Revised Note 
6 & 7; Revised Type P and Alternate Type P detail. 

Revised Note 12; Revised captions and combined 
drawings. 

Revised Note 4. 

Removed bevel in Detail B. 

Revised Section A - A, binder to base. 

Shoulder adjacent to Interstates removed 6.0m (20'} 
joint spacing option; Section B- B revised text. 

Revised ramp detail to extend rumble strips and remove 
traffic separator; Revised text to be consistent with 
other Res. Revised Notes 1 and 2 and deleted Note 4. 

Revised text to be consistent with other Res. Revised 
Notes 1 and 3 and deleted Note 6. 

New sheet to show rumble strip details in gore areas. 

Revised Detail B from new joint to patching joint; 
Revised note labels to be consistent with details; 
changed Legend D to table with height and width of 
patching joint. Changed Legends Band C to Notes 6 
and 7. 

Revised to show dowel bars in joints; Revised 6.0m 
(20') joint spacing to 4.5m (15') joint spacing. 

/ 

RC - 27M 

RC - 39M 

RC - 52M 

RC - 54M 

RC - 57M 

RC - 58M 

RC - 59M 

(3 of 5) 

(5 of 5) 

(1 of 11 

(3 of 5) 

(2 of 6) 

I 6 of 61 

(2 of 7) 

(5 of 71 

I 6 of 7) 

(7 of 7) 

(General) 

I 1 of 8) 

(2 of 8) · 

(3 of 8) 

(5&8of8) 

(1 of 5) 

(3 of 5) 

(5 of 5) 

(1 of 2) 

(2 of 2) 

Revised Detail B from new joint ':o patching joint; 
Changed Legend B to table with height and width for 
patching joint. 

Changed Note 2 to table with height and width for 
patching joint. Revised sheet name. 

Revised Section A -A to line up extension line; 
Revised Notes 2, 4 and 5; Revised Note 6 to remove 
6.0m (20') joint spacing. Deleted Note 7. 

Revised the width of manhole steps from 10" minimum 
to 12" minimum. 

Added base preparation detail for precast manholes and 
Note 15. 

Changed Splice Bolt dimension from 35(1 5/16") to 
32 (1 ¼"). 

Revised Wood Block to offset bracket for consistency 
and added Note 1. 

Revised Table 2. 

Deleted Notes 1 and 4. 

Revised title block and made some modification to the 
details relative to offset brackets and eliminated one 
post in the post backslope anchorage. 

Eliminated Notes 1 and 5 and added Note 2. 

same changes as in sheet 5 second bullet. 

Changed wood block to routed offset bracket and 
rubrail tow-beam rail. 

Throughout RC 57M, minor changes were made to the 
dimensions for consistency between Metric and English. 

Also, changes were made to the bridge to roadway 
transitions due to changes in the Bridge Standards. 

Revised Note 1. 

Deleted the 1270 (50") detail in Section B - B. 

Revised Table 1. 

These are new sheets added to show additional bridge 
to roadway transitions. 

Revised Note 1 and added Note 9. 

Revised Table 1. 

Revised Table 2. 

Added Note 10. 

Revised Table 1. 



RC - 66M I 1 of 1) 

RC - 82M (1&2 of 2) 

RC - 91M (1&2 of 2) 

CANCEL THE FOLLOWING: 

RC - 20M 

RC - 23M 

RC - 24M 

RC - 25M 

RC - 26M 
RC - 27M 

RC ·· 39M 

RC - 52M 

RC - 54M 

RC - 57M 
RC - 58M 

RC - 59M 

RC - 66M 

RC - 82M 

RC - 91M 

4320/PLK/kj/0715kj2-02 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Apr. 16, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Nov. 1, 2001 

Apr. 16, 2001 

Apr. 16, 2001 

Apr. 28, 2000 

This standard has been deleted. Concrete and 
bituminous traffic separators are no longer used. Use 
rumble strips as per RC -25M. Also, guidance in DM-2 
relative to traffic separators will be deleted in the 
next change to DM-2. 

This standard was spilt into 2 sheets for 
clarification. 

Revised planting pit requirements and bracing 
materials. 

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 

By: \~ ''{! r'f J , , 
\. \ , -1r,/ , 

Michael M. Ryan, I:\· E. 
Deputy Secretary for 
Highway Administration 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
STANDARD DRAWING 

NUMBER 

EARTHWORK 

DRAWING 
DATE DESCRIPTION 

RC-10M ______ APR 28, 2000 _CLASSIFICATION OF EARTHWORK 
RC-1 lM_( 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) __ NOV. 1, 2001 _CONCRETE PAVEMENT JOINTS 

RC-21M ______ APR 28, 2000 _REINFORCED CONCRETE PAVEMENT 
* RC-23M _ ( 3 Sheets) __ NOV. 1 , 2001 _BRIDGE APPROACH SLAB 
*RC-24M ______ NOV. 1, 2001 _PAVEMENT RELIEF JOINT 
* RC-25M _( 6 Sheets) __ NOV. 1, 2001 _SHOULDERS 
*RC-26M_( 5 Sheets) __ NOV. 1, 2001 __ CONCRETE PAVEMENT REHABILITATION 
*RC-27M ______ NOV. 1, 2001 _PLAIN CONCRETE PAVEMENT 

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

DRAINAGE 
RC-30M_(4 Sheetsl __ NOV. 1, 
RC-31M_( 2 Sheets) __ APR 16, 

2001 _SUBSURFACE DRAINS 
2001 _ENDWALLS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE 

GUIDE RAIL AND MEDIAN BARRIER 

DESCRIPTION 

RC-SOM_( 2 Sheets) __ NOV. 1, 2001 _GUIDE RAIL TRANSITION AT END OF STRUCTURE 
*RC-52M_( 6 Sheets!_ APR 16, 2001 _TYPE 2 STRONG POST GUIDE RAIL 

RC-53M_( 2 Sheets!_ NOV. 1, 2001 _TYPE 2 WEAK POST GUIDE RAIL 
* RC-54M _ ( 7 Shee tsl_ NOV. 1 , 2001 _BARRI ER PLACEMENT AT OBSTRUCTIONS 

RC-55M _____ APR 28, 2000 _TYPE 2 WEAK POST MEDIAN BARRIER 
*RC-57M_( 8 Sheets)_ NOV. 1, 2001 _CONCRETE MEDIAN BARRIER 
* RC-58M_( 5 Sheets)_ NOV. 1, 2001 _SINGLE FACE CONCRETE BARRIER 
* RC-59M_( 2 Sheets)_ NOV. 1, 2001 _CONCRETE GLARE SCREEN 

FENCES AND CURBS 
RC-60M_( 3 Sheets)_ APR 28, 2000 _RIGHT-OF-WAY FENCE 
RC-61M ______ 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 ______ NOV. 1, 2001 _CONCRETE MOUNTABLE CURBS 

* RC GGM APR 16, 2001 COtJCRETE TRAFFIC SEPARATOR 
RC-67M_( 2 Sheets)_ APR 28, 2000 _CURB RAMPS 

POLLUTION CONTROL 
RC-70M_( 6 Sheets)_ NOV. 1, 2001 _EROSION AND SEDIMENT POLLUTION CONTROL 

RC-32M _______ APR 28, 2000 _SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 

RC-33M _ ( 2 Sheets!~ APR 28, 
RC-34M_( 10 Sheets)_ NOV. 1, 
RC-35M ______ APR 28, 
RC-36M ______ APR 28, 

*RC-39M_( 5 Sheets) __ NOV. 1, 
RC-40M ______ APR 28, 
RC-43M ______ APR 28, 

CONCRETE COLLAR FOR PIPE EXTENSION 
2000 _END SECTIONS FOR PIPE CULVERTS 
2001 _INLETS 
2000 _DRAINAGE DIKE 
2000 _SPRING BOXES 
2001 _STANDARD MANHOLES 
2000 _SLOPE PROTECTION 
2000 _GAB IONS 

HIGHWAY LIGHTING 
RC-SOM_( 2 Sheets)_ APR 28, 2000 _HIGHWAY LIGHTING-FOUNDATIONS 
RC-SIM _____ APR 16, 2001 _HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 

*RC-82M_(2 Sheetsl-APR 16, 2001 _HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 
RC-83M_( 2 Sheets)_ NOV. I, 2001 _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 

Apri I, 2000 Edition 
Change •1 Apri I 16, 2001 
Change #2 Noveni:)er- 1 , 2001 * Change #3 August 21 , 2002 
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_j L3 ( 1/a") INITIAL 
SAW CUT 

ALTERNATE TYPE P 
JOINT DETAIL 

NOTES 
1. PLACE A TUBE FROM A MANUFACTURER LISTED IN BULLETIN 15 

OVER THE LUBRICATED END OF ALL DOWEL BARS USED IN 

2. 

3. 

4. 

5. 

6. 

7. 

TYPE E JOINTS AND PROVIDE A MINIMUM 25 ( 1 "l CLEARANCE 
POCKET ASSURED BY MEANS OF A POSITIVE SPACING DEVICE. 
CUT EXPANSION JOINT FILLER MATERIAL TO CONFORM TO 
THE CROSS SECTION OF THE PAVEMENT ANO FURNISH IN STRIPS 
EQUAL TO THE WIDTH OF THE PAVEMENT SLAB. MAKE THE TOP 
SURFACE SMOOTH AND HAVE HOLES PUNCHED FOR THE DOWEL BARS 
PROVIDE A SNUG FIT WITHOUT LOSS IN THICKNESS OF THE 
MATERIAL, 

CONSTRUCT ALL TRANSVERSE JOINTS PERPENDICULAR TO 
THE CENTERLINE. 
USE MINIMUM N0,32 x 450 ( 11/4"0 x18"l LONG DOWEL BARS 
FOR PAVEMENT DFPTHS 250 110"1 OR LESS AND MINIMUM 
NO. 38 x 450 ( 11/'2 11 0 x 18 "l LONG DOWEL BARS FOR 
PAVEMENT DEPTHS GREATER THAN 250 ( 1D"l. APPROVED 
ALTERNATE DOWEL BARS HAVING EQUIVALENT PROPERTIES TO 
CONVENTIONAL ROUND DOWEL BARS MAY BE USED. 

PLACE DOWEL BARS PARALLEL TD THE CENTERLINE AND SURFACE 
OF THE SLAB. 
USE ONLY APPROVED NEOPRENE SEALS, AS LISTED IN 
BULLETIN 15. INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH 
WITH THE TOP OF THE SEAL FROM 6 11/, "1 TD 10 1 ¾ "1 
BELOW THE LEVEL OF THE PAVEMENT SURFACE. MAKE THE TOP 
EDGES OF THE CONTACT SURFACES ON BOTH SIDES OF THE SEAL 
AT THE SAME ELEVATION. 

MAKE THE TOP OF THE JOINT SEALING MATERIAL 
FROM 3 ( 1/a ") TO 6 ( 1/4 "l BELOW THE SURFACE OF THE 
PAVEMENT. USE HEAT RESISTANT JOINT BACKING MATERIAL 
FOR HOT POURED JOINTS. 

8. THE INITIAL SAW CUT FOR TYPE O JOINT IS NOT REQUIRED 
FOR CONSTRUCTION JOINTS. 

9. SAW DEPTHS OF NEOPRENE SEALS: 
SEAL SIZE SAW CUT DEPTHS 

25 f 1 ") 47-50 ( 1 ¾ 11 -2 11
) 

32 c 1 1/ 4 "> 50-53 (2''-21/a"l 

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

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE < 16° C 16°C TO 27°C >27°C 

4.Sm&6.0m 25 16 14 13 
9.0 m 32 19 16 13 

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

( 15' & 20' l ( 1 ") ( ¾"> ( 9;fo ") ( 1/2 ") 
1 30' 1 ( 11/4 ") 1¾"1 <¾"l <½") 

11. WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408, SECTION 705.4 Cal, IS SELECTED FOR 
USE IN TRANSVERSE JOINTS ( TYPE P ONLY> OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT 
SEALING MATERIAL IN THE LONGITUDINAL JOINTS (ALTERNATE 
TYPE LANO ALTERNATE LONGITUDINAL SHOULDER JOINTS>. 

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

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT JOINTS 

SHT, _1_0F _l_ 

RC-20M 
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NOTES 
1, SPECIFY #JG {#5) TIE BARS 750 ±6 (30" ±1/4") LONG, SPACED 

750 l 30") CENTER TO CENTER MAXIMUM. PLACE PERPENDICULAR 
TO ANO CENTERED OVER THE LONGITUDINAL JOINT +25 < ±1 "l . 
EMBED TIE BARS 0/2 ±20 (±3/4") OR 100 ±13 (4 11 ±½"l, WHICH­
EVER (S GREATER, EXCEPT FOR TYPE L CONTRACT(ON JOINTS. FOR 
TYPE L CONTRACTION JOINTS EMBED TIE BARS 0.60. WHEN 
ADJOINING TO AN UNEQUAL PAVEMENT OR SHOULDER DEPTH, D IS 
THE DEPTH OF THE THINNER SECT(ON. TIE BARS MUST MEET THE 
MINIMUM PULL-OUT RESISTANCE SPECIFIED IN PUBLICATION 
408, SECTION 501.3( ill. 

2. EPOXY COAT TIE BARS AS SPECIFIED IN PUBLICATION 408, 
SECTION 709. l(dl. EPOXY COAT OR GALVANIZE TIEBOLTS ANO THREADED 
SLEEVE NUTS, EXCLUDING THREADS, AS SPECIFIED IN PUBLICATION 
408, SECT ION 709. 1 ( d) OR SECT ION 1105. 02< sJ 
RESPECTIVELY. 

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

4. MAKE THREADED SLEEVE NUT FROM STEEL PIPE OR HEXAGONAL 
STEEL BAR 270 x 48 ( 11/is"0 x 1 ½ ") LONG OR HIGH STRENGTH 
STEEL BAR 220 x 50 ( 2½2 11 0 x 2") LONG. 

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

6. ONLY FORM KEYWAYS FOR PAVEMENT DEPTHS GREATER THAN 250 ( 10 11
) 

FORM ONLY FEMALE KEYWAYS. 

7. 

8. 

PLACE TIEBOLTS AT 750 (30"l CENTER TO CENTER MAXIMUM SPACING 
EMBED TIEBOLTS D/2 ±20 <±¾"l OR 100 13 {4"±½"l, WHICH­
EVER IS GREATER. WHEN ADJOINING TO AN UNEQUAL PAVEMENT OR 
SHOULDER DEPTH, D IS THE DEPTH OF THE THINNER SECTION. SCREW 
TIEBOLTS UNTIL SNUG. FDR 150,180, AND 200 (6", 7" AND 8"l 
PAVEMENTS AND/OR SHOULDERS, MAKE THE WIGGLE OR HOOK PORTION 
OF THE TIEBOLT PARALLEL TO THE GRADE. IF NECESSARY, 
LOOSEN TIEBOLTS SO THAT THE HOOK OR WIGGLE IS 
PARALLEL TO THE GRADE. 

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

9. USE AN APPROVED EPOXY ANCHORING MATERIAL TO WITHSTAND 
THE NECESSARY MINIMUM PULL-OUT RESISTANCE SPECIFIED 
IN PUBLICATION 408, SECTION 501. 3( ll 1. 

10. 

11. 

12. 

TIE BAR HOLE DIAMETER IN EXISTING PAVEMENT SHOULD 
BE AS PER MANUFACTURER'S RECOMMENDATION. USE ROTARY 
IMPACT DRILL TO AVOID IMPACTING FINES INTO HOLE. 

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

WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408, SECTION 705. 4( al , IS SELECTED 
FOR USE IN TRANSVERSE JOINTS ( TYPE P ONLY) OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT SEALING 
MATERIAL IN THE LONGITUDINAL JOINTS (ALTERNATE TYPE L 
AND ALTERNATE LONGITUDINAL SHOULDER JOINTS). 

MAKE THE TOP OF THE JOINT SEALING MATERIAL FROM 
3 ( 1/a ") TO 6 ( 1/4 "l BELOW THE PAVEMENT SURFACE. 
USE HEAT RESISTANT JOINT BACKING MATERIAL 
FOR HOT POURED SEALS. 

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 

10 (¾"l DIAMETER 
BACKER ROD-----< 

~I 
SIU CONE 
SEALANT, 
NOTE 11. 
10 ( ¾") 
DIAMETER 
BACKER ROD 

25 S,. " D 

;~:'.:·:,,::::::.< >.:. \',\;\.-1 
* JO(NT 

SEAUNG 
MATER(AL l1i6 ( ¼ "l SAW CUT 

3 <1/a"l!NITIAL 
SAW CUT 

ALTERNATE TRANSVERSE 
SHOULDER JOINT 

( 1 ") 

_J 
ALTERNATE 

LONGITUDINAL 
SHOULDER JOINT 

DEFORMED T(E BAR OR 
DEFORMED BENT TIE BAR, 
SEE NOTES 1 , 2 & 3. 

LONGITUDINAL SHOULDER JOINTS 
SEE NOTE 8 

• • " :., • •• ~ .• a 

" -~. :, : ... 
V • •! .V ·.,. :v: , 

'1, 
-:-f.·.·~·.; · .... ·" ·" . . . . . 
: b, . 

. ., ·" '.#. : .. . 

. ,. D 

CONCRETE PAVEMENT JOINTS 

TRANSVERSE SHOULDER JOINT RECOMMENDED. AUG. 21 ,2002 I R SHT ~ OF ...L 
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75 ( 3 ") 

MlN 

SHIP WIRES, 
SEE NOTE 4. 

WELD II (ALTERNATE 
SIDES) 

WELD 

WIDTH OF LANE VARIES 

450 II 
C 18 ") l 

UPPER 
SIDE 
WIRE 

LOWER SIDE 
WIRE 

EPOXY 
COATED 
DOWEL 
BAR 

~I~ 

EDGE OF EOGE 
PAVEMENT PAVEM 

75 ( 3") 
MlN 

I ~~1P ~!BE~. 
OF 

/..,--- ,._,_ .. I 

ENT-

75 < 3 ") 
I NlN 
I 

I 
I 

I r'"lo 

1 "'--wELD I ( ALTERNATE 
I SIDE SJ I 

i' I 
i' I 

I WELD, I 
J 

WIDTH OF LANE VARIES 

450 I' 
( (8 "I I 

I 
I 

I 

LOWER SIDE 
"''"'" 

UPPER 
I SIDE 

WIRE I 

I 
EPOXY I 

gg:JC0 I 
BAR 

75 ( 

Ml 
I 

I 
I 

I 

EDGE OF 
PAVEMENT 
3 ") 

N 

I CENTER 
FRAME 
WIRE 

LOWER SIDE I u, ·" ~ 300 390 
( 12 ") ( !2 ") 

300 
C 12 ") 

WJRE I 300 I 300 I 150 I 
( 12 ") ( 12 ") < 6") 

,, 
~ 300 300 300 

'--LOW 
\\'IRE 300 JQQ ~ . ( 6 ") 

LEDGE OF 
PAVEMENT 

DOWEL BAR 
KEEPER CLIP, 
SEE NOTE 6. 

SUBBASE 

SIDE 
SUPPORT 
WIRE 

UPPER SIDE 
FRAME WIRE 

TYPICAL 
PLAN 

EXPANSION JOINT ASSEMBLY 
UPPER SIDE WI RE TOP OF PAVEMENT SLAB FRAME WIRE 

300 
CT2' 1> 

COATED 

LOWER SIDE WIRE CENTER FRAME W!RE 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

EXPANSION 
JOINT FILLER, 
SEE NOTE 7. 

ft. DOWEL 

DOWEL SIDE FRAME 
BAR 

UPPER SIDE WIRE 
LOWER SIDE WIRE 

ENO VIEW 
EXPANSION JOINT ASSEMBLY 

7. 77 ( o. 306"0) 
1 /0 GAUGE 
WIRE MIN. 

' 
of,-
~IN 

___1_-
35 48 ~~!_,.;,;' \ \ 

~·1 I 
1 
,%-;c-•, MlN, ·('. 

~ , :_ I . ' ·½_o· 
LENGTH AS 
REQUIRED, 
SEE NOTE 3 

•10 C #3) REBAR 
OR SMOOTH 
7. 94 Co/is "l ROD 

I 7.94 <o/is"lDIA MIN 
"", n C -_~-~ 

-., - ~ ~ ~/ ~ - ,,, /; 

( 1") 

:'<' \ ,:, ..... ct- 1/,, 

~ " 'v ~,; fJ 
"' '- ~ 

. . • TYPICAL ANCHOR STAKE DETAILS 
""=-c::.~ 

166 ( 611/n "> 19 

r r~ ") 
DOWEL BAR KEEPER 1.L lP 

6 ( 1/~ ") MIN, 

WELD 

i 

! 6 ") ( 12 ") ( 12 ") ( 12 ") C 12") ( 12") !ti") 

PLAN 
TYPICAL CONTRACTION JOINT ASSEMBLY 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB SIDE FRAME WIRE 

d 
300 LOWER SIDE WIRE 

BAR-, JJ 
I j;Jj !!!! %) !!!!' 0 

STEEL FORM WELD 

Cf. DOWEL 

< 12 ") 

NOTES 

ELEVATION 
CONTRACTION JOINT ASSEMBLY 

1. THIS STANDARD DEPICTS THE DIMENSIONS REQUIRED FOR UNIFORMITY 
ANO COMPATIBILITY. IT DOES NOT INCLUDE ALL THE DETAILS REQUIRED 
FOR FABRICATION. ONLY [TEMS SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15 SHALL BE PERMITTED. 

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

3. PROVIDE STAKES OF SUFFICIENT LENGTH SUCH THAT 400 ( 16"l WILL BE 
EMBEDDED IF THE TOP COURSE IS OGS, ASPHALT TREATED PERMEABLE BASE 
COURSE, CEMENT TREATED PERMEABLE BASE COURSE OR 2A. WHEN LEAN 
CONCRETE BASE COURSE OR UNBONDED CONCRETE OVERLAY IS DESIGNED PROVIDE 
SUFFICIENT ANCHORAGE TO PREVENT MOVEMENT OF THE BASKET ASSEMBLY. 
THIS MAY INCLUDE ANCHOR PINS, HILT! NAILS, TIE STRAPS TIED TO THE TOP 
SJDE OF THE BASKET, OR OTHER ACCEPTABLE MEANS TO HOLD THE ASSEMBLY 
STATIONARY DURING THE PAVING OPERATION AS DIRECTED BY THE ENGINEER. 

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

5. PROVIDE SIOE SUPPORT ASSEMBLY WIRES CONFORMING TO THE CURRENT ASTM 
DESIGNATION A-510 SPECIFICATIONS FOR WIRE ROOS AND COURSE ROUND WIRE, 
CARBON STEEL ANO OF A MINIMUM ALLOWABLE SIZE AS FOLLOWSt 

PAVEMENT UPPER ANO LOWER "J" SIDE SUPPORT "A" SIDE SUPPORT 
THICKNESS SlDE FRAME WIRES WIRES WIRES 
250 ( 10") 8.41 (0.331"0 MIN) 10.16 C0.400"0MINl 8.41 (0.331"0MINl 

OR LESS 2/0 GAUGE 2/0 GAUGE 

IGREATER THAN 9. 19 { O. 362 "0 MIN) 11. 35 { O. 437 "0 MIN) 9.19 (0.362"0 MlN) 
250 ( 10") 3/0 GAUGE 3/0 GAUGE 

SIDE FRAME WIRE 

*UPPER SIDE WIRE 
LOWER SIDE WIRE 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

%±25 ( 1 ") 

SUBBASE 

483 ( 19") MIN 
ANCHOR ST AKE, 
SEE DETAILS 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

TYPICAL LOAD 
TRANSFER ASSEMBLY 

LANE OVERALL NO. OF 
WIDTH UNIT DOWELS LENGTH 

b, DOWEL BAR KEEPER CLIPS MAY BE USED IN LIEU OF TIE WIRES OR SHIPPING WIRES 
FOR CONSTRUCTION ANO EXPANSJON JOINT ASSEMBLIES. 2.7 m (9'-0"J 

3.0 m ! 10'-0"l 
2. 55 m < 8' -6 ") 9 
2.85 m(9'-6"l 10 

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

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE AND TO THE PAVEMENT SURFACE. 
MAKE TOLERANCE OF TH l S PLACEMENT WITH IN ± 6 ( ± 1/~ "l PER DOWEL BAR. 

9. PROVIDE DOWELS ANO ASSEMBLY DETAILS THAT CONFORM TO PUBLICATION 408. 
10. WELD REQUIREMENTS AS LISTED BELOW AND TESTED PER MANUFACTURER'S 

QUALITY CONTROL PLAN FOR WELD SHEAR. 

11, WIRE TOLERANCES PER ASTM 510M IS O. 05 rrm < O. 003 In. J 

PAVEMENT UPPER & LOWER DOWEL TO 
WIRE TO "A"&"J" SUPPORT THICKNESS SIDE SUPPORT ASSEMBLY 

250 ( 10"} 360 kg 540 kg 

3.3m!11'-0") 3. 15 m ( 10' -6"l (\ 

3.6 m ! 12'-0"l 3.45 m ( 11'-6") 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 

SlDEwt~~PORT .~WELD\ DJ <1/,"I SIDE SUPPORT 
WIRE 

OR LESS 

GREATER THAN 

{ 794 lbsl 

540 kg 

< 1190 lbs) 

900 kg 

CONCRETE PAVEMENT JOINTS 
NON-SKEWED 

"J" DESIGN 
TYPICAL SIDE FRAME 

"A" DESIGN 
DETAILS CENTER FRAME WIRE DETAIL 

250 < 10") ( 1190 lbsl ( 1984 lbs) 

LOAD TRANSFER ASSEMBLIES 

RECOMMENDED AUG.21 ,2002 
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8' 2-#16 C! 300± ( #5 a 12"±) TOP 
8' 1-#19 a 300± (#6 a 12"±) BOT 
BAR LENGTHS CUT 
TO FIT, SEE NOTE 7. 

300 82-#16 C! 300± (#5 C! 12" l TOP 
>---~-------<( 12 ") 81-#19 C 300 ± ( #6 C! 12" l BOT 75 C 3") CLR 

t-i-1--- -nr1-rr-1--r- -
1 I I I I I I I I I I 
f I I I I I I I I I I 

I I I I I I I I I 

~ 

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

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
~I I I I I I I 

I I I I I I 

7. 2 m 
C 24' -0 ") 

C TYP) 

75 ( 3") CLR 

-------1 

TYPE E JOINT, 
SEE NOTE 2. 

I 
I 
I 
I 
I 

s:--- PLAIN OR 
--" REINFORCED 

~I ~ 
I 

A3-#16 C! 300±{ #5 C! 12"±) TOP 
A2-#32 C! 450±(#10 C!18''±l 

ALTERNATE AT 225 (9") WITH 
Al-#32 Ii:! 450±(#10 Cl 18"±) BOT. 
( BAR LENGTHS CUT TO F ITl 

CONCRETE 
PAVEMENT OR 
FLEXIBLE PAVEMENT 

SEE NOTE 7. I 
I ~ 
I SEE NOTE 2. 

----------!' 

75 ( 3 ") CLR 

7620 C 25' -0") MIN, EITHER SIDE 

SEE DETAIL A. 

FOR DETAILS OF APPROACH 
SLAB WITH P/S CONCRETE 
BRIDGE SUPERSTRUCTURE, 
SEE SHEET 2. 

BRIDGE APPROACH SLAB 

PLAN 

TYPE E JOINT, SEE NOTE 2o 

SUBBASE 

PAY LIMITS FOR 
BRIDGE APPROACH SLAB 

SECTION A-A 

PAY LIMIT, 
PCC PAVEMENT , 
FLEXIBLE PAVEMENT OR 
PAVEMENT RELIEF JOINr 
WITH RCC PAVEMENT 

PROVIDE 40 ( 1 % ") MIN NOMINAL END OF 
WIDTH NEOPRENE COMPRESSION 25 ( 1 "l 
SEAL FOR 20 C ¾ ") MOVEMENT --~ F 
CLASSIFICATION, SEE NOTE 4, ~ I r 50 ( 2 ") LLK< r 75 C 3 ") CLR 

d, SEE NOTE 5.1__ 1 r=A, rA3 I 
I ~ I I I 

CLOSED CELL 
NEOPRENE SPONGE 

B2 

Bl 

75 ( 3") CLR 
BOND BREAKER 

~ 
( 9 "*) 

DETAIL A 

•MEASURED NORMAL 
TO ABUTMENT, 

SEE DETAIL A 
FOR JOINT 
MATER I AL. 

2-#19 { #6) 
BARS ---++-1-

TOP OF ABUTMENT ( 9 ") BREAKER 

DETAIL A ( ALTERNATE) 
TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS 

1. 

2. 

3. 

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

l o-,·.,-, C• o' "D -"! 
0 ' •• s::, 1- d 

"' ~ <=, 0 _J 
"' c,, <J (I • 41 Q cc:> ~ D ~ ~ • C ~ 

( 16") · P "' 

L O ' ' ' 0 ' ~/ 1 , 
D g -~ 

Q O O Q 1.5 

SECTION B-B 

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

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

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

4. INSTALL NEOPRENE COMPRESSION SEALS TO A UNIFORM 
DEPTH WI TH TOP OF THE SEAL FROM 6 { 1/ 41 11

) TO 
10 ( ¾ ") BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIDES OF THE SEAL AT THE SAME ELEVATION. 

5. DETERMINE "d" BY ADDING 20 ( 3/4 ") TO THE MAXIMUM 
COMPRESSED HEIGHT OF THE NEOPRENE COMPRESSION SEAL. 
{ SEE MANUFACTURER'S INFORMATION.) 

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

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

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

75 ( 3 ") CLR 
NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 

MUST BE USED ON PLANS, METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

B2 

Bl 

75 ( 3 "l CLR 
450 
1 B ") 

COMMONWEAL TH OF PENNSYLVANIA 
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BRIDGE APPROACH SLAB 
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230 (9") MINIMUM 
WITHOUT CAMBER !

FOR JOINT DETAILS, 
SEE SHEET 1. 

1 ,,,,-TILT HOOK TO MAINTAIN 100 (4") MIN SLAB 
/ PROPER CLEARANCE. 

*- lOND-BRE~E;, ~PLY-;Ir. PAP~- - ..- - -.- - -.- - } 

- -=--=---=--=- ._ 4 1 a ( 1 6 "1 
50 I - --=--=---=- - _.__ _ __. APPROACH 

1--AS REQUIRED 1 - - - - -==--==-~-=- SLAB 

PRESTRESSEO 
BOX BEAM 
430 ( 17 ") 
DEPTH 
ANO OVER 

12S l 12 
-------;>===e=b=a PREMOLOEO 

EXPANSION 
JOINT FILLER 

1.5 m±(5'-0"±J 

•25 ( 1 ") MINIMUM CLEARANCE 

4 30 ( 1 7 ") DEEP ADJ ACE NT COMPOS I TE BOX BEAMS 
WITH 230 ( 9 ") DEEP APPROACH SLAB NOTCH 

FOR JOINT DETAILS, 
290 ( 11 ½ ") MIN !MUM I SEE SHEET 1. 
WITHOUT CAMBER 

TILT HOOK TO MAINTAIN 
200 ( B ") MIN,~ J / PROPER CLEARANCE. 

SLABL 

HAUNCHj ' 

230 

( 9 ") 

-lONO-BRE~E-;, ~PLY~I"f. PAP~- - T" - -.- - -.- -t}410 ( 16"1 - ~~~~-=-- _ .__ _. APPROACH 
- - - ~ _ - - _.__ - __._ - _._ - SLAB 

1' 
12 

ENO OF BEAM 

280 ( 11 ") MINIMUM I FOR JOINT DETAILS, 
WITHOUT CAMBER SEE SHEET 1. 

100 (4") MIN SLABl ~ 1 ,r-TILT HOOK TO MAINTAIN 
I '\ I / PROPER CLEARANCE. 

PRES TRESSED 
BOX BEAM, 
S3S ( 21 ") 
DEPTH 
ANO OVER --------I---

_. - 410 ( 16") 
- -;OND-BRE~E;, ~PLY -;;Ir PAP~- - -.-- - -.- - -.- - } 

- - -=::-~-=:---=--=::--=:::- ._ _ __. APPROACH 
- - - - - _._ - __._ - ...._ - _ SLAB 

125 ( 5 ") 1.5 m± (5'-0"±l 
1 

12 

BLOCK-OUT 

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

WITH 280 ( 11 ") DEEP APPROACH SLAB NOTCH 

FOR JOINT DETAILS, 
SEE SHEET 1 OF 2. 

VARIES WITH BEAM SIZES 

TILT HOOK TO MAINTAIN 
PROPER CLEARANCE. I~= ---- ------- ------y- - --- - --- -1}41 o ( 16 ·) 

l 1 - -=:- - L - _. .__ APPROACH 
~ 20 _. _.__ __. _._ SLAB 

U\ IO i,\ 1 12 
BOND-BREAKER, 
2-PLY BIT. PAPER 

e------1-----1 
460 ( 18 ") I '----END OF BEAM 
DIAPHRAGM 

1--1-t --1-~ L1s C3"l MINIMUM, 
; ' \- SEE NOTE 3. 

230 
is"i 

ELEVATION 

o'o, 
?Q 
-,;,/ 

NOTES 

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

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

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

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

SPREAD BOX BEAMS WITH APPROACH 
SLAB NOTCH 290 ( 11/2 ") OR DEEPER 

"I'" "-1,~ ~[ 
_ -r- ---:;;,,::'._ I ---------7,,. ,,.,,.,,. _ _j 

- - ___,,._ -
- -4-BEAM::3,. I 

~'6' 
"'9'0 ,:!, 
~ 

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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oc, 
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aHL 

oZ 
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330 ( 13") MIN 

PLAN 

I - BEAMS 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 
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EDGE OF 
APPROACH 

7500 C 25' -O"l MJN, 

PLAIN OR REINFORCED CONCRETE 
PAVEMENT OR FLEXIBLE PAVEMENT -lo:: 

I 
I 

I 

I's ( J,,, I C(R. 

I 

I/ 
I 

I 
I 

J 
u 

~ 
~ 0 Or rr 

0 
- rn 
><-< 2x 
- < ~ 
~ -
~? 
~ • • ~ 

• 0 -. 0 -
0 n ~ 
~ . -

~ . . ~ 
_._ 

n I"' - J 
~ u 
~ 

I f---WINGWALL 

#16 Cl 300 (#5 Cl 12") CMAX.) TOP 
#19 Cl 300 (#6 Cl 12") (MAX.) BOTTOM 

WINGWALL 

7500 C MIN.! 

PLAN 
#16 Cl 300 (#5 Cl 12") 

TROWEL SMOOTH AND APPLY ONE COAT ASPHALT PAINT 
OR, SEE NOTE 1. 

n I"' - J 
~ u 

SLEEPER SLAB/PAVEMENT JO!NT r­
( SEE DETAIL A) 

rn 

' 

~I"' oJ 
~u 

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

ELEVATION 

APPROACH SLAB - INTEGRAL ABUTMENTS 

'5 

M 

DETAIL B 

JOINT 
SEALING MATERIAL, 
SEE NOTE 4 

BOND BREAKER 

I 
I 

I 

~QQ 

400 

I z 
0 

r 

I 
u 

I 
w 
z z 

-0 

I I ~u 
-r z 
Ow 

I I ~ ~r . ~ 
- rn 

I 0 
< 

~ 0 nr 

I • rn < 
~ J -~ • I 

u 
< 
0 

I ~ 
~ 
~ 
< 

FLEXIBLE PAVEMENT 

nlcr - J 
~u 
~ 

"' J 
u 

#25 Cl 300 ! #8 Cl 

1500 (5'-0") 

BRIDGE APPROACH SLAB 

#16 Cl 225 (#5 Cl 9") 

ROADWAY FLEXIBLE PAVEMENT 
( BRIDGE TOTAL LENGTH LESS THAN 45 000 \ 150') 

60 (2 ½"l CLR. 
APPROVED SEALER 

FLEXIBLE PAVEMENT 

#16 Cl 300 (#5 a 

CONSTRUCT!ON JOINT__/ 

75 ( 3 ") 

~ - J 
~u 

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

SLIDING SURFACE 
SEE NOTE I. 

#J6 Cl 225 (#5 Cl 9") 

nlcr 
,._ 1500(5'-0") 

ROADWAY FLEXIBLE PAVEMENT 
( BRIDGE TOTAL LENGTH EXCEEDS 45 000 C 150' l 

RIGID PAVEMENT 

STRJP SEAL EXPANSION JOINT 
SEE STANDARD DRAWING BC-767M 
AND NOTE 3 THIS SHEET. 

SLIDING SURFACE 
SEE NOTE 1. 

BRIDGE 
APPROACH 
SLAB 

BRIDGE 
APPROACH 
SLAB 

SEE DETAIL B, THIS SHEET nlcr -J 
~u 
'= 

#16 Cl 225 (#5 Cl 9") 

#19 Cl 350 
( #6 Cl 14 ") 

COAT WITH AN APPROVED EPOXY 
BONDING COMPOUND PRIOR TO 
POURING THE APPROACH SLAB 

n[cr ;d #25 Cl 300 (#8 Cl 

1500 (5'-0") 

ROADWAY RIGID PAVEMENT 

DETAIL A 
I SLEEPER SLABI 

NOTES: NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. ,. TROWEL SI.IOOTH AND PLACE 2 LAYERS OF O. 1 mn C 4 MIL. l 

POLYETHYLENE SHEETING AS BOND BREAKER. 

2. ORIENT THE EDGE OF THE APPROACH SLAB PARALLEL 
TO THE INTEGRAL ABUTI.IENT FOR BRIDGE SKEWS 
LESS THAN 80. 5 DEGREES r. e. 1: 6 < 6: 1l SLOPE TO THE 
PERPENDICULAR TO THE DIRECTION OF TRAFFIC. 
FOR LARGER BRIDGE SKEWS, ORIENT THE EDGE OF THE 
APPROACH SLAB AT A SLOPE OF 116 (6:t) TO THE 
PERPENDICULAR TO THE DIRECTION OF TRAFFJC. 

3. DETERMINE THE REQUIRED EXPANSION DAM OPENING 
AT THE TIME OF CONSTRUCTION AND THE MOVEMENT 
REQUIREMENTS OF THE EXPANSION JOINT AT THE ENO 
OF THE APPROACH SLAB IN ACCORDANCE WITH DESIGN 
MANUAL PART 4 AP.G.1.6. 

4, MAKE THE TOP OF THE JOINT SEALING MATERIAL 
FROM 3 ( 1/s "l TO 6 { 1/4 "l BELOW THE 
SURFACE OF THE PAVEI.IENT. 

BC-767M NEOPRENE STRIP SEAL FOR PRESTRESSED 
CONCRETE AND STEEL I-BEAi.i BRIDGES 

REFERENCE DRAWINGS 

COMMONWEAL TH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

SHEET ...1._0F ...1.. 

RC-23M 



A: BRIDGE 

G 

PAY LIMIT FOR 
PAVEMENT RELIEF W 

PLAN JOINT 

PAY LU.t!T FOR 
PCC PAVEMENT 
AND 
RCC PAVEMENT 

SEE NOTE 7 

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

2.1m(7'-0"l 1.5m(5'-0"l 
300 I 300 

( 12 ") __ ( 12 ") 

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

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

D/2 

I 
I 

1,s 13"l_J : 

450 ( 18 ") 

~----- BITUMINOUS WEARING COURSE, ID-2, 40 ( 1 ½ "l DEPTH 
SUPERPAVE, 9, Srrrn HMA WEARING COURSE, 40 ( 1 ½ "l DEPTH 
SUPERPAVE, 12. 5nm HMA WEARING COURSE, 40 ( 1 ½ ") DEPTH. 

PAINT WITH 
PG 64-22 ,-.-+-- BRIDGE 

APPROACH 
SLAB 

0 

-300 ( 12") 

PLACE AGAINST COMPACTED SUBGRADE 
MATER I AL WITH OUT FORMS. 

"- ,- -1 "\ PAY Llf.!ITS 
FOR PAVEMENT RELIEF JOINT I I 

L -
- L SEE NOTE 4. 

2.1m(7'-0"l 

SECTION A-A 

SCHEDULE OF REINFORCEMENT STEEL 

MARK I SIZE SPACING LENGTH NUMBER 
C - C REQUIRED 

A #l3 (#4) 300 ( 12") 3.2m(10'-6"l W/0. 3 

B '*13 ( #4) 300 ( 12") W-100 {4") 5 

C #13 ( #4) 150 ( 6") 2,0 m <6'-6") W/0. 3x2 

D #l3 ( #4) 300 ( 12 ") W-100 (4"l 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"l 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') AND 450 m ( 1350') 
APART, ANO THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, PLACE ONE 
RELIEF JOINT MIDWAY BETWEEN THE BRIDGES. IN THESE CASES, PROVIDE 
THE SUBSLAB AS A UNIFORM 150 (6") THICK AND 2.1 m (7') WIDE. 

7, FOR JOINT DETAILS ON NEW CONSTRUCTION, SEE RC-2QM. FOR JOINT 
DETAILS ON RECONSTRUCTION, SEE RC-26M. IF THE DISTANCE TO THE 
NEAREST JOINT IS LESS THAN 3. 0 m ( 10' l , REMOVE THE EXISTING 
PAVEMENT TO THE JOINT. 

8. 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 

PAVEMENT RELIEF JOINT 

SHT J_ OF J__ 
C 

DIRECTOR I BUREAU OF DESIGN RC-24M 



EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

ROADWAY PAY LIMIT SHOULDER PAY LIMIT 

O. 6 m 
( 2' -0") SEE NOTE 3. 

LINE STRIP 4. 0% 

FLEXIBLE PAVEMENT 

SUBBASE 

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

EFFECTIVE SHOULDER WIDTH 

@ 
0, 6 m_i_ 1. 2 m ROUND !NG 

SUPERELEVATION ( 2' -0") ( 4' -0") 

GREATER THAN O 

:;:: STRIPE~ _sL >--'~~;~,:~~0~~--',,

6

=41~ 
PAVEMENT SHOULDER 

@FOR SUPERELEVATION UNDER 6.01., ELIMINATE THE 

BIT. SURF. TREATMENT-JNCIDENTAL TO TYPE 1 SHOULDERS, 20 ( 3/4"l DEPTH 
BIT. SURF. CRSE, FJ-1-INCIDENTAL TO TYPE 1-F SHOULDERS, 25 ( 1 "l DEPTH 
BIT. WEAR. CRSE, ID-2-INCIDENTAL TO TYPE 1-I SHOULDERS, 40 ( 11/2") DEPTH 
DOUBLE SLURRY SEAL-INCJDENTAL TO TYPE 1-S SHOULDERS, 20 ( 3/4") DEPTH 
SUPERPAVE, 9. 5nrn HMA WEARING COURSE, INCIDENTAL TO TYPE 1-SP SHOULDERS, 40 C 1 ½ ") DEPTH 
SUPERPAVE, 12.Snrn HMA WEARING COURSE,INCIDENTAL TO TYPE 1-SP SHOULDERS, 40 ( l½"l DEPTH 

100 (4") MIN. BITUMINOUS CONCRETE BASE COURSE 
100 ( 4 ") MIN. SUPERPAVE, 25rrm HMA BASE COURSE 
110 (41/2") MIN. SUPERPAVE, 37.Srrm HMA BASE COURSE. 

SUBBASE MATERIAL, SEE 
NOTE 2, 

~fs:, __ 
~E 

AGGR BA~E, SEE NOTE 1. 

NOTES 

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

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

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

4, SLOPE SHOULDER AT 6, O¼ FOR EFFECTIVE SHOULDER WIDTHS :S 2, 11 m ( 8' l. 
SLOPE SHOULDER AT 4. O¼ FOR EFFECTIVE SHOULDER WIDTHS> 2, 4 m C 8' J. 

5. FOR EFFECTIVE SHOULDER WIDTHS 1.8 m (6') AND LESS, PAVE OUT-TO-OUT OF 
SHOULDERS WITH FULL DEPTH ROADWAY PAVEMENT. 

6. FOR SHOULDERS THAT SPECIFY RUMBLE STRIPS INSTALLATIONS, USE ONLY BITUMINOUS 
WEARJNG COURSE, 10-2 OR 10-3, OR SUPERPAVE, 9.Srrm OR 12.Srrm, HMA WEARING 
COURSE, 40 ( 1 ½ ") DEPTH MINIMUM. 

7, WHEN INSTALLING RUMBLE STRIPS ON A TYPE 1-1 OR TYPE 1-SP SHOULDER, CONSTRUCT 
THE PAVEMENT/ SHOULDER JOINT AT THE BEGINNING OF THE EFFECTIVE SHOULDER, OR 
PAVE FULL DEPTH INTO THE EFFECTIVE SHOULDER FAR ENOUGH SO THAT THE RUMBLE 
STRJPS ARE NOT CONSTRUCTED OVER THE LONGITUDINAL JOINT. 

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

9. SEE SHEETS 4 AND 5 FOR RUMBLE STRIPS DETAILS. 

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

ROADWAY PAY LIMIT SHOULDER PAY LIMIT BIT. SURF. TREATMENT 

0.6m(2'-0"l 

SEE NOTE 5. 
SEE NOTE 3.- AGGR BASE, SEE NOTE 1. 

SUBBASE MATERIAL, SEE 
NOTE 2. 

LINE STRIPE:=\!. 1 SEE NOTE 4. I ~I~ 
I______ _ V/7777,\.7////u / / '/)}}h >Ti/ 

~~'\'\~~ 

TYPE 

~£ 

3 SHOULDER 

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

1. 2 m ( 4' -0") ROUNDJNG ANO USE THE 2. 01. SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT, 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

SHOULDERS 

RECOMMENDED AUG.21 ,2002 

I~ 
DIRECTOR, BUREAU OF OESIGN 

SHT. _1._ OF_§__ 

RC- 25f1 



EDGE OF 
EXISTING OR WIDENED 
PAVEMENT-----" 

EXISTING MATERIA~ 

SHOULDER PAY LIMIT 

BIT. SURF. TREATMENT 

DEPTH AS SHOWN ON THE 
DWGS OR AS SPECIFIED 

SHOULDER SLOPE 

PRIME COAT 

SEE NOTE 4 

EXISTING SHOULDER 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT----~ 

EXISTING MATERIAL 

SEE NOTE 5 , 

GRADE TO 
THIS LINE 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

TYPE 4 SHOULDER 

PROPOSED 
RESURFACING 

BIT. SURF. TREATMENT- INCIOENTAL TO TYPE 6 SHOULDERS, 20 ( ¥~ "l DEPTH 
BIT. SURF. CASE, FJ-1-INCIDENTAL TO TYPE 6-F SHOULDERS, 25 ! l"l DEPTH 
BIT. WEAR. CRSE, I0-2-INCIDENTAL TO TYPE 6-1 SHOULDERS, 40 ( l½"lDEPTH 
DOUBLE SLURRY SEAL-INCIDENTAL TO TYPE 6-S SHOULDERS, 20 < :Y~"l DEPTH 
SUPERPAVE, 9. 5nm Ht.IA WEARING COURSE, INCIDENTAL TO TYPE 6-SP SHOULDERS, 40 ( 1Ih ") DEPTH 
SUPERPAVE, 12,5nm HMA WEARING COURSE,INCIOENTAL TO TYPE 6-SP SHOULDERS, 40 { 1½") DEPTH 

SHOULDER PAY LIMIT SEE NOTE 5. 

~ 
SEE NOTE 3.m EXISTING SHOULDE 

SHOULDER SLO_E'E 

GRADE TO 
THIS LINE 1 I 

SEE NOTE 4. 

100 t4"l MIN. BITUMINOUS CONCRETE BASE COURSE 
100 (4"l MIN. SUPERPAVE, 25nm HMA BASE COURSE 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

110 <4½") MIN. SUPERPAVE, 37.5nm HMA BASE COURSE. 

TYPE 5 SHOULDER 
TYPE 5-F SHOULDER 
TYPE 5-1 SHOULDER 
TYPE 5-S SHOULDER 
TYPE 5-SP SHOULDER 

SHOULDER PAY LIMIT 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULDER. 

SEE NOTE 5 

e SHOULDER SLOPE 

SEEN~m 

GRADE TO 
THIS LINE ~ I 

250 TO 300 
< 10'' TO 12">1 

SHOULDER WEDGE, 
SEE NOTE 6. 

VARIABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 ( TYPl 

VARIABLE WIDTH 

WEARING COURSE 

~J,_STlNG_ P~VEMEtiT 
l;_X I~T_lliG BAf_E: 

TYPICAL SHOULDER DETAIL 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

EXISTING 
PAVEMENT 

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

PROPERLY PREPARED EXISTING 
PAVED SHOULDER, SEE NOTE 2. 

TYPE 7 SHOULDER 

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

EITHER SHAPING ANO/OR SCARIFYING ANO/OR COMPACTING. SHAPING 
INCLUDES REMOVAL OF EXISTING SHOULDER MATERIAL ANO THE PLACEMENT 
OF GRADED MATERIAL FROM THE SHAPING OPERATION INTO THE LOW AREAS. 
WHERE THERE IS INSUFFICIENT GRADED MATERIAL FROM THE SHAPING 
OPERATION, COMPLETE THE WORK BY EITHER ADDING ADDITIONAL AGGR BASE 
CRSE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTION 350 OR 
MILLED BITUMINOUS MATERIAL. THE ADDITIONAL MATERIAL IS INCIDENTAL 
TO THE SHOULDER ITEM. 

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

3. THE GUIDE RAIL TYPE, HEIGHT ANO LOCATION FROM SHOULDER MAY VARY, 
BUT WHEN THE HEIGHT FROM THE TOP OF RAIL TO PROPOSED SURFACE 
BECOMES LESS THAN 610 ( 24 ") , REMOVE, REPLACE ANO/OR RESET THE GU IDE 
RAIL IN ACCORDANCE WITH CURRENT GUIDE RAIL STANDARDS. WHERE GUIDE RAIL 
HAS RUBBING RAIL ATTACHED, REMOVE THE RUBBING RAIL WHEN THE 
HEIGHT OF GUIDE RAIL BECOMES LESS THAN 700 ! 27 "). 

4. REMOVE UNSUITABLE MATERIAL AS DIRECTED, EXCAVATE, AND BACKFILL WITH 
MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350. MEASURE ANO PAY FOR SHOULDER EXCAVATION ANO BACKFILL IN 
ACCORDANCE WITH PUBLICATlON 408, SECTIONS 654 AND 656. 
<CROSS SECTIONS ARE NOT REQUIRED.) 

5. CONSIDER GRADING INCIDENTAL TO THE SHOULDER PAY ITEM. WHERE 
THERE IS INSUFFICIENT GRADED MATERIAL FROM THE GRADING OPERATION 
TO COMPLETE THIS OPERATION, USE MATERIAL MEETING THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 350 AND PAY FOR AS TONNES 
OF SELECTED BORROW EXCAVATION. WHERE THERE IS AN EXCESS OF 
MATERIAL FROM THE SHOULDER EXCAVATION OR GRADING OPERATION, REMOVE 
THIS MATERIAL AS SOON AS POSSIBLE ANO CONSIDER AS INCIDENTAL 
TO THE SHOULDER PAY ITEM. 

6. PROVIDE BITUf.llNOUS TAPER SHOULDER WEDGE 250 < 10") TO 300 t 12"1 UP 
CUT SLOPE WHEN INDICATED ON THE PLANS ANO CONSIDER AS INCIDENTAL TO THE 
SHOULDER PAY ITEf.l. 

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

8. FOR SHOULDERS THAT SPECIFY RUMBLE STRIP INSTALLATIONS, USE ONLY 
BITUMINOUS WEARING COURSE, ID-2 OR ID-3, OR SUPERPAVE, 9.5nm OR 
12. 5nm HMA WEARING COURSE, 40 ( 11/2 ") DEPTH MINIMUM. 

9. SEE SHEETS 4 ANO 5 FOR RUMBLE STRIP DETAILS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

RUREAU OF DESIGN 

SHOULDERS 
( RECONSTRUCTED) 

RECOMMENDED AUG. 21 ,2002 

~ 
.. -- ---·--· DIRECTOR, BURtAU 1.11- t1t::.1uN 

SHT ...f... OF...!_ 

RC-25M 



CONC SHOULDER, LONGITUDINAL TIE BARS OR 

C 

I 

TYPE 2 

\ 
' ' ' ' ' ' ' ' ' ' ' ' ' 

r 
< 
~ 
0 
< 
0 
oc 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

I 
JNC SHOULDER, 

TYPE 2 

:::.HUULU!::cK .JU IN 17 TIEBOLTS7 /TRANSVERSE SHOULDER JOINT 

I. r 750 ( 30") 

, ' , ~ I • TYP 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

4. 5 m ( 15' l 
TRANSVERSE 

RDWY JT 

\_LONG ITUO I NAL 375 ( 15 ") 
I--- RDWY JOINT TYP r~ONG!TUDINAL 

SHOULDER JOINT 

' ' ' ' ' ' ' I I I I I I I I I ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ~I I I I I ' ' ' ' ' ' 
4. 5 m ( 15') TIE BARS OR 

TIEBOL TS 
TYP I 

\_T 
s 

RANSVERSE 
HOULDER JT 

CONCRETE SHOULDERS ADJACENT TO PLAIN 
CONCRETE PAVEMENT FOR COLLECTORS AND LOCAL ROADS 

-1 • .: m t"l·i l,UNl, Mt:ll :::,HUlJLllt:H, I I t't: ,: 

;1/LONGlTUOlNAL SHOULDER JOINT 
TIE BARS OR TIEBOLTS 

rTRANSVERSE SHOULDER 

' ' ' I I I I , (I'\, .II, ' ' ' ' ' ' ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' 't ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ····y· l...-150 ( 2' -6 ") 

~ 
-I (TYP) r· SEE NOTE 7 

r f--< ( TYP) ~ 
0 

I < 
TRANSVERSE ROADWAY JOINT /il 

0 
oc 

9.0 m !30') RCC PAV'T OR 
4. 5 m ( 15' l PCC PAV' T 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
4. S m ( TYP) \_, 

( 15' TYP l I\ 
{ 10' l 

\_ TRANSVERSE SHOULOE, 
ER, 

TYPE 1 -

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

LIMITED ACCESS FREEWAYS, ARTERIALS AND RAMPS 

'.so 
r 

&. BOT 
SHOULDER WIDTH 

~

6 

~EPOXY COATED •19 ( •6> Cl TOP 

r'~~:TYP.l 
LONGITUDINAL 
SHOULDER JOINT 

r~s:~ "'--. ~ r h'o1l 1!._-,~ 
,:;o ~ ., 

REINFORCEMENT AT OPENINGS 

= == 
RCC OR PCC ........-----TYPE E JOINT 
PAVEI-.IENT 

TIE BARS OR 
TIEBOLTS 

SUBBASE 

150 {6"l MIN 

:f"_",.':, CONC SHOULDER 7' ~~ 
-- -- --,-· - --

AGGR BASE, SEE 
NOTE 1.---

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

CONCRETE SHOULDER - TYPE 1 

SHOU~ER WIQTH 
= I== LONGITUDINAL 

SHOULDER JOINT-
150 C 6"l t-.lIN 

TIE BARS OR 
TIEBOL TS 

l5. 
CONCRETE 
SHOULDER 

c,. • c,. c,. c,. . . 
c,. • c,. • c,. t,,, 

c,. •. c,. c,. 4 ·,c,.. ••• 

AGGREGATE BASE 

~ CONCRETE 
SHOULDER 

JOINT SEALER 
25 ( 1 ") 

EXPANSION JOINT 
FILLER 

SECT! ON A-A 

CONCRETE SHOULDER 
EXPANSION JOINTS 

DINT 

LONG I TUO I NAL 
ROADWAY JOINT 

E BARS OR 
EBOLTS 

LONGITUDINAL 
SHOULDER JOINT 

JOINT 

PLAIN OR 
REINFORCED 
CONCRETE 
PAVEMENT 

CONCRETE 
SHOULDER 

~ 

300(1'-0") 

PAVEMENT REL IE! 
JOINT, SEE 
DETAIL, 
RC-24M. 

SHOULDER 
RELIEF JOINT 

SUBBASE 

BRIDGE 
APPROACH 
SLAB 

TO BRIDGE 
~ 

CONCRETE 
SHOULDER 

~ 
40 ( 1 ½ "l WEAR I NG COURSE 

'E..~~:·.",.coNc 

AGGR BASE, SEE 
NOTE 1.---

SHOULDER .:,:..:_0 !',.!'_1 

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

CONCRETE SHOULDER - TYPE 2 

TYPICAL SECTIONS 

NOTES: 

1. SPECIFY THE AGGREGATE BASE AS IN PUBLICATION 408 
SECTION 350.3 AND CONSIDER INCIDENTAL TO THE SHOULDER. 

2. SEAL ALL SHOULDER JOINTS IN ACCORDANCE WITH PUBLICATION 
408, SECTION 501. 3 ( nl, 

3, FOR JOINT DETAILS, SEE RC-20M. 
4. ALIGN SHOULDER TRANSVERSE JOINTS TO ADJACENT 

PAVEMENT JOINTS, 
5. SEE RC-25M, SHEET 1, FOR SHOULDER ROUNDING DETAIL 

ON HIGH SIDE OF SUPERELEVATION. 
6. AT THE CONTRACTOR'S OPTION, TYPE 2 CONCRETE SHOULDERS 

MAY BE CONSTRUCTED ON A TAPER, WITH A 150 (6") MINIMUM 
DEPTH, OR AT THE SAME DEPTH AS THE PAVEMENT, AT NO 
ADDITIONAL EXPENSE TO THE DEPARTMENT • 

7. TYPICALLY, DO NOT PLACE TIE BARS OR TJEBOLTS ON 
EITHER SIDE OF INTERMEDIATE SHOULDER JOINTS ADJACENT TO 
Rec PAVEMENTS. 

8. WHEN THE SHOULDER IS STRUCTURALLY PART OF A PARAPET 
MOMENT RESISTANCE SLAB ( i.e. PARAPET/SLAB ON AN MSE WALLJ 
SEE BC-799 SHEET 3 FOR REQUIRED MINIMUM SPACING OF THE 
TRANSVERSE SHOULDER JOINTS. 

9. SEE SHEETS 4 AND 5 FOR RUMBLE STRIP DETAILS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
PAINT WITH 
PG 64-22 ~ 

( 10-2, SUPERPAVE 9.Srrrn HMA,1-------------------------------1 
OR SUPERPAVE 12. 5rrm HMA) 

"<1 C,.· "<1 

·. 6,· c,. -~ 0. .c,.. 

AGGREGATE BAS~ 

~.I.I. - c,. .4, c,. d 

.,, : : c,. .• 4. 

BITUMINOUS CONCRETE BASE COURSE, 
SUPERPAVE, 25nm HMA BASE COURSE 

SECTION B-B 

SHOULDER 
RELIEF JOINTS 

SHOULDERS 
( CONCRETE) 

RECOMMENDED AUG. 21 ,2002 

~-
DIRECTOR, BUREAU OF DESIGN 

SHT l._ OF_§__ 

RC-25M 



SEE DETAIL A, 
MEDIAN ON SHEET 6-------, 

"'''''""'''""'''''"'"""''''"""''''''""'""''"""""'"'''"'''"'"" -MILLEDtJ RUMBLE 
STRIP D 

90' 

DDDDD1 
300±13 

~ 
~ 

PAVEMENT SHOULDER JOINT 

~ ::::.::::.::. :::::::::::.: .. ,53,>3 1 - .... c;. . ............ . 
"" "::;: ""."" "::::::::::: ~:::::::::::::::::::::: •· :: : : : : : : : : : : : . : : : ... """............. .. . . . . .. .. . . . .. .. . .. . .. . . .. .. .. . . . . . ' 

..................... ACCELERATION LANE DETAIL 

-

( 12"±½ ") 

450 ± 13 
C 18"±½"1 

FOR RUMBLE STRIP INSTALLATION 
/ PAVEMENT SHOULDER JOINT 

SEE DETAIL B, 
ON SHEET 6 

9D' 

MILLELQ D RUMBLE 
STRIP D 

~ 
w 

IJDDLlj SEE DETAIL 
ON SHEET 6 

¥ ft : l "'" ''''"""""'''""'''''"""'""''''''"' 

······························································x·~·~~············· • ----- ---•-..-.,,,j,, ....... , ..... .---.---.---.--,, 

~..-;;-io7;,,,, ,,,,,/,, ,,.-,,,' 

I ,oo I 
I-L¥.;l.l 

TYP. 

TYPICAL PLAN VIEW FOR MILLED 
RUMBLE STRIPS ON BITUMINOUS SHOULDERS 

175 ± 13 
(7" ±1/2") ~srn 

RUMBLE 
MEDIAN 

TRANSVERSE 

I I .. ., 

D ~ D I '°'"' D 
90" 

PAY LIMIT FOR 
RUMBLE STRIPS 

175 ::1:13 
( 7" ±½ ") 

300 ( 12 ") 

~ 

DODD 
300±13 (12"±½") 

DODD 
PAVEMENT SHOULDER 
JOINT 

PAY LIMIT FOR RUMBLE STRIPS 

175 ::I: 13 
( 7'' ±½"> PAY LH,HT FOR 

RUMBLE STRIPS >---------- PAY LIMIT FOR RUMBLE STRIPS 

TRANSVERSE 
JOINT 

/ PAVEMENT SHOULDER JOINT 
\---------------4-~---l-~"-------

TRANSV~ 
JOINT I 

9D 0 

RUMBLE I I 1 I D STRIP D 
o·s,. .. "6 

TRANSVERSE 
JOINT 

I 

DODD DOD 
J_+,, "' 

~ ( 12 ") 
TYP. J+,, ,1, 

( 7" ±½") ( 7" ±½ ") 

TYPICAL PLAN VIEW FOR MILLED 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

175 ± 13 
C 7" ±½"l 

~ -

;L + ~ 

_!j 

SEE DETAIL D, 
ON SHEET 6 

NOTE: 

DECELERATION LANE DETAIL 
FOR RUMBLE STRIP INSTALLATION 

SEE SHEET 5, FOR 
INTERSECTION DETAILS. 

oi' 
';!~ 
'' a• 
~~ t-

~

o~Q;; 175 ±13 

( 7" ±½ ") 

13-16~ --1 1 1 < ½"-¾"l 
I- 3 -16 

( ½"-%") 

NOTES 
1. IF THERE IS NO ACTUAL PAVEMENT SHOULOER JOJNT, 

MEASURE THE OFFSET FROM THE PAVEMENT SHOULDER 
TRAFF IC LINE. 

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

3. CONSTRUCT RUMBLE STRIPS IN ACCORDANCE WITH PUBLICATION 
408 SECTION 660. 

PLAN SECT! ON B-B SECTION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

l 
'5 :: g 

a ~ = ,_ 
a "' - '" RUMBLE :: ~ ,_ 

STRIPS~~ Ji:1~ 

"' ~ 
0 
'# 

- ~o = 0.. ~ 

-, 

I ~i 1 /\\ RUMBLE I ~i; " STRIPS 

I 
; \ \ 

0 -
C C 

I 
\?, ~ 

-0 ;o :::: 

~ ~ '9. 

I 
~ = ~ m ::. r' 
% - " -I :::: (I'\ 

\ ;o 

GENERAL PLAN 
RUMBLE STRIP PATTERN 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SHOULDERS 
RUMBLE STRIPS 

(LIMITED ACCESS HIGHWAYS) 

~G.21,20021R 

), 
' DIRECTOR, BUREAU OF DESIGN 

SHT. __A__OF ...§.. 

RC-25M 



MILLEO 
RUMBLE 
STRIP 

90• 

MllLELG] RUMBLE 
STRIP 

D 

90' 

MEDIAN 

DODOO~ 
SEE NOTE 4 

SEE NOTE 4 

X 
~ 

PAVEMENT SHOULDER JOINT 

/ PAVEMENT SHOULDER JOINT 

<c 
w 

DD DD DD! 
~ ( 12 ") 

TYP. 

NO CURB 

7. 6 m C 25' J 

NO CURB 

RUMBLE 

STRIPS 

'I l I I I II I I 

111111111 

l RUf.lBLE 

STRIPS 
NO CURB 

7. 6 m ! 25' l 

J~ WI~ m­
~<c 
=, r 
<c~ 

w 
J 
m 
~ 

" <c 

NO CURB 

P. C. 

NO CURB 

'WI~ J ~ 

m -
~ <c 
=, r 
<c ~ 

~ 
~ 

<c 
r 
~ 

P. C. 

7. 6 m ! 25' l 

NO CURB 

RUMBLE 

STRIPS 

I I I I II It I 

1nTrTTTT 

RUMBLE 

STRIPS 

NO CURB 

7.6 m (25'1 

NO CURB 

I II II I I I I 

! RUMBLE 

STRIPS 

NO CURB 

7. 6 m < 25' l 

P. C. 

~ 
~ 
~ 
w 
> 
<c 
0 

P. C. 

1111fTTTT 

RUMBLE\ 
STR !PS 

NO CURB 

7. 6 m C 25' ) 

TYPICAL DRIVEWAY DETAIL 
FOR RUMBLE STRIP INSTALLATION 

TYPICAL PLAN VIEW FOR MILLED 
RUMBLE STRIP ON BITUMINOUS SHOULDERS 

TYPICAL INTERSECTION DETAIL 
FOR RUMBLE STRIP INSTALLATION 

NOTES 

RUMBLE 
STRIP 

D 
n=

\',:,'J,'.., 
MEDIAN 

L TRANSVERSE I JOINT 

300 
( 12 ") 

M 
rr~-

PAY LIMIT FOR 
RUMBLE STRIPS 

D D DODD ooo o 
300±13 

( 12"±½") 

PAVEMENT SHOULOER 
JOINT 

PAY LIMIT FOR RUMBLE STRIPS----------< 

175 ±13 
(7" ±½") 

175 ± 13 
( 7" ±½ ") 

PAY LIMJT FOR RUMBLE STRIPS 

PAY LIMIT FOR 
RUMBLE STRIPS 

TRANSVERSE 
JOINT 

\---------------+-~~-+--'-/~_P_AV_E_M_E_NT-SHOULOER JO INT 

TRANSVERSE 
JOINT 

RUMBLE 

90' 

STRIP --+----<H DD 
-4,,,, 

( 7" ±½") 

450 ±13 
( 18"±½ ") 

D 
TRANSVERSE 
JOINT 

I 

DODD DOD 
~ ( 12 ") 

TYP. -4,,,,, 
( 7" ±½") 

TYPICAL PLAN VIEW FOR MILLED 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

e_ 

175 ±13 
( 7" ±½ ") 

~ 
.-----, 

+ 

.!J 

~ 
a· 111 
~r 
v-i J ~ -,, ,i~""" /~. (7" ±½"l 

13-16ir 
__jl I 1/, "- % "l 

l-l3 -16 
( ½"-5/a"l 

PLAN SECTION B-B SECT! ON A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

~ 

i 
~ l­

o "' - '" RUMBLE ~ ~ I--
STRIPS\ ~ ~~ \l ~9 

r I 
' ! 
). ~ 
, 0 

'/ v 

I \i \ /\\ RUMBLE 

I ~\ l \ STRIPS 

~ = "' -0 C 
C a 
~ = "' = 

-,:i ',:I = 
> :::. "' 
r?, = {, 
:C :::. c::, 
~ ~ ~ 
-I :::. {I'\ = -;Q 

GENERAL PLAN 
RUMBLE STRIP PATTERN 

1. MILLED SHOULOER RUMBLE STRIPS FOR FREE ACCESS 
HIGHWAYS ARE CONSIDERED ON A PROJECT BY PROJECT 
BASIS AS INDICATED ON THE CONSTRUCTION PLANS. 

2. CONSTRUCT RUMBLE STRIP IN ACCOROANCE WITH PUBLICATION 408, 
SECTION 660. 

3. DO NOT MILL SHOULDER RUMBLE STRIPS ACROSS A JOINT. 

4. 300 ± 13 ( 12" ± 1/z "l FDR LEFT ( MED IANl SHOULOERS. 
450 ±13 C18"±½"l FOR RIGHT SHOULDERS~ 2.4 m C8'J 
WIDE. FOR RIGHT SHOULDERS LESS THAN 2. 4 m I 8') WIOE, 
SEE CONSTRUCTION PLANS FOR OFFSET DIMENSION. 

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

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 

SHOULDERS 

RUMBLE STRIPS 
( FREE ACCESS HIGHWAYS) 

RECOMMENDED AUG. 21 ,2002 

£J¢>k:~ 
"'" "" ""' 

RECOMMENDED AUG. 21 ,2002 SHT. -5....0F -2.... 

DIRECTOR, SUR""v vr """'"" CH I EF ENGINEER RC-25M 



MILLED 
RUMBLE 
STRIP 
!TYP.l 

MAINLfNE TRAFFIC DIRECTION __ __,_ 

,PAVEMENT SHOULDER JOINT 

o o o o g,g,Q o o o o o_og o_q],P~ ] aaa --------

MAINLINE TRAFFIC DIRECTION 

PAVEMENT SHOULDER JOINT 

RAMP TRAFFIC 01RECi\O~ f::~~~~:~~_t_C.~~'='.'~:".'.'.:'.:"='.'....:'~~-- r::;:: , 300 ( 12 ") I 

G ------- o1ssc110•-

RA1,1P iRAFF l C 

DETAIL A 
ACCELERATION LANE 

GORE AREA RUMBLE STRIPS 

_ ,_ __ MAINLINE TRAFFIC DIRECTION 

PAVEMENT SHOULDER JOINT 

', '?Al.fp TRAFF lC I 300 ( 12")~ ~ 1REcrroN 

DD D n D g DD D 9,g,½Jooo 
MILLED 
RUMBLE 

STRIP 
!TYP,l 

DETAIL C 
DECELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

RUMBLE 
STRIP 
( TYP.) 

DETAIL B 
ACCELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

MAINLINE TRAFFIC OIRECTION __ __, _ 

MILLED 
RUMBLE 
STRIP 
(TYP.l 

_ 300 
11

,·, -a Du-a 
~[. -fEill6ut1u~, .. ,,, ,,,.~ 
' . Il . - OOIJoao, I I OJ] _ - 300 112 I - -

RAMP TRAFF1c DJR,cr10N --..._ 

DETAIL D 
DECELERATION LANE 

GORE AREA RUMBLE STRIPS 

300 ( 12 ") 

NOTES 

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

2. DO NOT MILL SHOULDER RUMBLE STRIPS 
ACROSS A JOlNT. 

3. CONSTRUCT RUMBLE STRIPS IN ACCORDANCE WITH PUBLICATION 
408 SECTION 660. 

1, SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECTIONS SUCH 
THAT A CONTlNUOUS TRANSVERSE JOINT IS FORMEO ACROSS MAINLINE, 
SEPARATOR, ANO RAMP PAVEMENTS. 

5. FORM JOINTS IN GORE AREA CONNECTING MAINLINE ANO RAMP 
TRANSVERSE JOINTS SUCH THAT ANGLES LESS THAN ao· ARE AVOIDED 
IN GORE PAVEMENT WHERE POSSIBLE. 

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 

SHOULDERS 
RUMBLE 

( GORE 

RECOMMENDED AUG. 21 ,2002 I R 

£W-£z-A.- - I 
DIRECTOR, 8UREAU OF DESIGN 

STRIPS 
AREA) 

SHT • .....6_0F .....6_ 

RC-25M 



A 7 
I EDGE OF p AVEMENT 

~ ,--
r 
0 

~ 

r 
z 
w 

LONGITUDINAL 

" w 
> 

JOINT 

< 
~ 

o~~TY: o 

A __J 

0 0 

150(6")~~ 

0 

EDGE OF PAVE MENT 

ILLONGITUOINAL JOINT 

o oio o o o o o o o o o o ol 

-I ~150 16"1 

PLAN VIEW SECTION A-A 

TYPICAL PAVEMENT PATCHING JOINT 

300 ( 12") MIN 

FOR PATCHING 
JOINT DETAILS, 
SEE DETAIL A. 

i ORIGINAL JOINT 
1.8 m (6' l MIN TO 150 m (500'1 MAX 

f1WWF 152 (6"Jx305 ( 12"l-W9-5 x W4 
\:WWF 152 (6"lx305 (12")-09 x D4 

' NEW PAVEMENT JOINT SEE RC-20M 

600 (2'-0") 
MIN LAP 

M 
~ 't' 

:.ft;:0 ·a·,1 
9~;&f:~: 

1.8 m (6') MIN 

150:t-75 
( 6 ":t3 ") 

0 

90 +25 ·,:,°J,7£.8:9 
( 3½-":tl '') -6:o;o; 

300 ( 12") C TO C, J EXISTING SUBBASE 
SEE NOTES 2 AND 3, OR SUBGRAOE --

EXISTING 
PAVEMENT 

~o,,~~)(9 
9 ~:°:o;o: 

TYPICAL SECTION 
CONCRETE PAVEMENT PATCHING 

SEE NOTE 1. 

75 

FULL DEPTH 

125 15")--j S---

PLAN VIEW 

FULL DEPTH CUT 

f--- FULL DEPTH CUT 

I 

EXISTING PAVEMENT 

ANCHORING MATERIAL nq;; < 01. 

SEE DETAIL B. 

PATCH LUBRICATED 
SURFACE 

EXTEND 215 ( 81/2 "l MIN INTO 
PATCH, SEE NOTES 2 ANO 3. 

DETAIL A 

H 

®L 

® 
r•-i 

65 
( 

2 
½ ") 11 "-TAPE BOND BREAKER L-u-, 11/,"I INITIAL 

SAW CUT 

DETAIL B 

PATCHING JOINT DETAILS 

LEGEND 
@ EMBEDDED ENO OF DOWEL BAR ® 

NEED NOT BE SQUARE. IF A JOINT SPACING w H 

CHISEL POINT IS NEEDED FOR 
EMBEDDING METHOD, INCREASE .?: 15 M ( 50' > 25 ( 1 ") 32 ( 1 ¼ ") 
LENGTH OF DOWEL AND EMBEOMENT 

.?:6 M ( 20' l AND 19 ( 3/'4 ") 25 ( 1 ") < 15 M C 50' l 

BY 25 C 1 "l. 

<6 M (20') 10 ( ¾"l 1s < r. ") 

NOTES 
1. WHEN ANY PAVEMENT PATCH REPLACES AN EXISTING EXPANSION JOINT AND THE EXISTING 

EXPANSION JOJNT IN AN ADJACENT LANE REMAINS IN PLACE, INSTALL EXPANSION JOINT 
MATERIAL 19 ( ¾"l THICK IN THE PATCHING JOINT OR NEW PAVEMENT JOINT NEAREST TO THE 
REMAINING EXPANSION JOINT. PLACE AN APPROVED TUBE HAVING A MINIMUM 25 ( 1 ") CLEARANCE 
POCKET OVER THE LUBRICATED END OF ALL DOWEL BARS IN THE NEW EXPANSION JOINT. 

2. USE 32 ( 11/4") 0 x 450 ( 18") LONG DOWEL BARS FOR PAVEMENT DEPTHS 250 ( 10") OR LESS AND 
38 C 1½"l 0 x 450 ( 18") LONG DOWEL BARS FOR PAVEMENT DEPTHS GREATER THAN 250 ( 10"). 

3. PLACE DOWEL BARS PARALLEL TO THE CENTERL !NE AND SURFACE OF THE SLAB. THE VERTICAL OR 
HORIZONTAL SKEW FROM ONE ENO OF THE DOWEL BAR TO THE OTHER END IS NOT TO EXCEED 6 (I/~"), 

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

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

6. INITJAL SAW CUT IS NOT REQUIRED AT PATCH JOINT OR WHEN EXPANSION JOINT 
MATERIAL IS REQUIRED. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

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

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

SAW CUTS FOR LIFT OUT METHOD (PATCHING) 
R~COMMENOED AUG,21 ,2002 

- -
DI RECTOR , BUREAU OF DES I GN 

2;;;002 SHT _l OF_§_ 

RC-26M 



\ORIGINAL 
I JOINT 

'ORIGINAL 
I JO INT 1 

ORIGINAL 
JOINT 

1 
ORIGINAL 
JO INT 'ORIGINAL 

I JOINT 

/ ///// 
E)-.1/ / /p{r(,/ E / / / / / 

/ / / / / / / PATCH / / ® ////// 

)ORIGINAL 
I JOINT 

tt l w w 1'-0"1 MIN@ LB m 1 8 l SEE NOTE z [6') 1.8 m (6')MIN (5,r 

m I 6' I SEE NOTE 4 MIN MIN ' I MIN I I MIN I SEE NOTE 2, 

MIN AND NOTE 8. 

I ORIGINAL I ORIGINAL 

~ ORIGINAL \ ORIGINAL \ ORIGINAL l ORIGINAL JOINT JOINT ~ORIGINAL 

I JOINT I JOINT I JOINT I JOINT I I I I JOINT 

/,' 
/ /r® 

®~ b LB m@ 
( 6' l SEE NOTE 5. 
MIN 

ZGREATER THAN ONE FULL SLAB LENGTH 

//p{rC:// 
////// 

300 ( 1' -0"l MIN 
600 (2'-0''l MAX 

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

/ / /// 
/PATCH/ 
////// 

@1.8 m {6') M!N.-+--~ 

GREATER THAN TWO FULL 
SLAB LENGTHS ANO 
LESS THAN OR EQUAL 

300 ( 1' -0"l MIN \ 
600 (2'-0") MAX AND LESS THAN TWO SLAB LENGTHS s I NG LE LANE PAVEMENT PATCHING 

TO 150 m ( 500' l 

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

1 
ORIGINAL 
JOINT 

1 
ORIGINAL 
JOINT 

"

l,! l ORIGINAL 
I JOJNT 

m (6'-0"! MIN, 
NOTE 1. 

'ORIGINAL 
I JOINT 

300(12'') MIN 

. ' 
'' ' ' ~ '../~T~H, 

1.8 m (6'l MIN TO~~~~ 
4,5 m ( 15'1 MAX, !TYP PCC l 

E 

\.......LESS THAN ONE FULL SLAB LENGTH 

OR 9. 0 m ( 30' l MAX, l TYP RCC l 

iORIGJNAL~NEW 
JOINT I JOINT 

I r-1 / l-1-LB m 16'1 MIN TO 
4. 5 m ( 15' l MAX ( TYP PCC J I ONE FULL SLAB LENGTH I OR 9. O m ( 30' l MAX ( TYP RCC J 

1 ORIGINAL 
I JO INT 

l ORIGINAL 
I JOINT 

\ NEW 
I JO INT 

7//// 
/PATCH / 
///// MIN1 ~ I 1' :, ,ml 

1.8m(6'l MINTO z / MIN 

300 ( 12 ") 

4. 5 m ( 15' l MAX ( TYP PCC l 
OR 9. 0 m ( 30) MAX ( TYP RCC ) 

LESS THAN ONE FULL SLAB LENGTH 

i NEW 
JOINT 

,,, 
"PATCH" ,, ''' 

/ / /// 
/PATCH 

///// 

i NEW 
JOINT 

300 

t ORIGINAL 
I JOINT 

, , );,c'i1-,, ,,,,,,, 
// /// 
/ /'pATCH// 
////// 

1 SEE NOTE 6,_,/ 

I rl l==J-1,8ml61 MINTO ~ 4. 5 m ( 15' l MAX ( TYP PCC l 
OR 9. 0 m ( 30' J MAX ( TYP RCC 

LGREATER THAN ONE FULL SLAB LENGTH 
ANO LESS THAN TWO SLAB LENGTHS 

~ NEW 
I JOINT 

tNEW I JO INT 

1.8 m (6') MIN TO 
OR 9. 0 m ( 30' l MAX 
{ TYP RCC ) 
4.5 m ( 15') MAX 
( .TYP PCC J 

GREATER THAN TWO FULL 
SLAB LENGTHS ANO 
LESS THAN OR EQUAL 
TO 150 m t500'l 

300 ( 12'') MIN 300 C12"l MIN MULTI-LANE PAVEMENT PATCHING 

iORIGINAL 
JOINT 

\ORIGINAL 
I JOINT 

/' ' ' ' / 
/ / / 1A(cH/ / / / 
///////////_ 

E 

300(1'-0") MIN I 
600 ( 2' -0") MAXI 

® 
I 11 300 I 1' - D ") MIN /_ I 600 12' -0"1 MAX 

ONE FULL SLA~ENGTH 
SEE NOTE 5. 

LEGEND 
® PAVEMENT PATCHING JOINT, SEE SHEET 1. 

® NEW PAVEMENT JOINT, SEE RC-20M. 

® EXCEPTION TO 1. 5 m C 5' l MAXIMUM REMOVAL. 

@DETAILS APPLY TO EITHER END OF PATCH. 

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

ARE WITHIN 1.8 m (6'l OF EACH OTHER, TO THE SAME LENGTH. THIS LENGTH 
rs THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
0 I FFER BY MORE THAN 1. 8 m ( 6' l , THEN CONSTRUCT TO THE REQUIRED LENGTHS, 

2. DO NOT LEAVE LESS THAN 1.8 m C6'l OF ORIGINAL PAVEMENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMENT PATCHING, OR PATCHING ONE LANE 
AT A TI ME , PLACE A 6 ( 1/~ "l , FULL DEPTH , POLYSTYRENE BOARD BOND BREAKER 
IN THE LONGITUDINAL JOINT OF ALL PATCHES UNDER 20.0 m (60') IN LENGTH, 
PRIOR TO PLACING THE NEW CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXISTING JOINT, REMOVE A MINIMUM OF 
300 ( 12") OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5. WHEN REPLACING ONE FULL SLAB LENGTH ANO THE DETERIORATION EXTENDS MORE 
THAN 600 (24") INTO THE NEXT SLAB, REMOVE A MINIMUM OF 1,8 m (6'l ANO 
INSTALL A NEW PAVEMENT JOINT IN THE SAME POSITION AS THE ORIGINAL JOINT. 

6. WHEN PERFORMING MULTILANE PATCHING, AND THE PATCHES ARE GREATER THAN 
TWO SLAB LENGTHS ANO LESS THAN OR EQUAL TO 150 m ( 500') , THE JOINT 
SPACING OF THE AREA BEING PATCHED IS TO CONFORM TO RC-21M OR RC-27M 
FOR THE SPECIF l C TYPE OF PAVEMENT BE I NG PLACED ( I.E. , RCC OR PC Cl , 

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

8. WHEN ONLY ONE LANE IS BEING PATCHED, DO NOT REMOVE MORE THAN 1.5 m (5') 
INTO NEXT SLAB. IF MORE THAN 1. 5 m ( 5' l IS REQUIRED, REMOVE A 
MINIMUM OF 1.8 m (6'l AND PROVIDE NEW PAVE~NT JOINT AT ORIGINAL 
JOINT LOCATION. FOR EXCEPTION, SEE NOTE\..E_J, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(PATCHING) 

SHT 2 OF 5 

DIRECTOR, BUREAU OF DESIGN • RC-26M 
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-
E 
~ 

,; 

SEE NOTE 1. 

25 C 1 ") MIN 
SAW CUT 

FULL DEPTH 
SAW CUT 

SURFACE~ ~REMOVE BY 
OF CONC HANO < TYPJ. 

~ FULL 
DEPTH 
PAVEMENT 
REMOVAL 

l SEE NOTE 1. 
1. 2 m ( 4') 

1, 8 m ( 6' l 

CR C PATCH 

"' 
E 
~ 

,; 
300 

NEW REINF BARS 
REPLACE IN KIND 
0150(6"lCTOC 
( TYP ACROSS SLAB), 
SEE NOTE 5. 

EXISTING REJNF BARS 
RETAINED AT 150 C 6") C TO C 

~-----+----+~ ( TYP ACROSS SLABJ 

i----1--------l--i--- NEW REINF BARS 
#16x3.5m 
( #5 x 11' -6"l AT SAME 

300 SPACtNG AS EXIST 

FULL DEPTH 

PAVEMENT 
REMOVAL 

FULL DEPTH 
SAW CUT 

® 

\

NEW 
REINF 
BAR 

SEE NOTE 2. 

-i 

PATCH 

4
EE NOTE 2. 

NEW REINF r 
BAR 

EXIST[NG PAVEMENT 

rr-'---~-""TT-1:::::] 
EXISTING REINF BAR 

DETAIL A 

H 

® 
r•--i 

®i_~JOJNT SEALING •ATERJAL 
SEE NOTE 5. 

65 < 2½"> L TAPE BONO BREAKER 

jJ- 3 <1/s") INITIAL 
SAW CUT 

PATCHING JOINT DETAILS 
DETAIL B 

LEGEND 25 ( 1 ") MIN SAW CUT 

RECOMMENDED HERE 

50 ( 2 ") CLEARANCE 

ll< 

EXISTING REBAR AT 
150 ( 6 "l C TO C ( TY Pl 

~ ~ 

_..,_---J-150 ( 6 ") TYP 

* MAINTAIN EXISTING EDGE CLEARANCE. 

o EXISTING REBARS 

• NEW REBARS 

@g~fE~~IN~
0

5~e:c~~M~~ilEE~gTH: 

BAR DEVELOPMENT 
SIZE LENGTH 

#16 C #5) 480 (20") 
#19 C #6) 585 C 23 ") 
#22 C #7) 755 ( 27 ") 

® PATCH LENGTH w H 

?: 15 M ( 50' l 25 < 1 "l 32 C 11/,4 ") 

C 12 ") ( 12 ") TRANSVERSE BARS 1. 2 m ( 4') TYP. T 1 ED SPLJ CE 
TYPICAL SECTION 

SECTION B-B ?:6 M ( 20' l ANO MIN YIN 

B....J (6'J MIN I , 1.8 m 

TIED SPLICE 
REINFORCEMENT BAR DETAIL 

N 

E 
~ 

,; 
300 

( 12 ") 
MIN 

NEW REINF BARS 
REPLACE IN KIND 
o 150 ( 6 ") C TO C 
I TYP ACROSS SLABl, 
SEE NOTE 5. 

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

~-----/-------\- ( TYP ACROSS SLAB> 

I I I ti NEW REINF BARS 
#16x3.5m 

300 
C 12 ") 

•IN 

(#5 X 11'-6") AT 
SAME SPACING 
AS EXIST TRANSVERSE 
BARS1.2m!4') TYP. 

c_J 2ml4''"1" .I I • ,. 

WELDED SPLICE 
REINFORCEMENT BAR DETAIL 

FULL DEPTH 

PAVEMENT REMOVAL 

FULL DEPTH 
SAW CUT 

NEW 
\ REINF 

\ BAR 

200 I 8 "l 

it: --i 

L! 

WELDED SPLICE 
TYPICAL SECTION 

25 ( 1 "l MIN SAW CUT 

50 ( 2 ") CLEARANCE 

* i i i i .__ 

EX I ST! NG REBAR 
AT150(6"l CTOC!TYPl 

SECT ION C-C 

EXISTING 

6 ( 1/~ ") CONTINUOUS 0 REJNFBAR 

100 ( 4"l EACH SIDE NEW RE INF BAR 

SECTION A-A 

< 15 M ( 50' > 19 ( 3/,4 ") 25 C 1 ") 

< 6 M ( 20' ) 10 ( ¾"> 19 ( 3/4 ") 

~ 
1. REMOVE 510 (20"1 MIN BY HAND FOR TIED SPLICES. REMOVE 200 (8") 

BY HAND FOR WELDED SPLICES. 

2, OVERLAP TIED SPLICES BY AT LEAST 30 BAR DIAMETERS. OVERLAP 
WELDED SPLICES BY 150 C 6"J. 

3. REMOVE PAVEMENT FULL DEPTH UNDER RETAINED REINFORCEMENT BARS. 

4. MINIMUM DISTANCE FROM PATCH EDGE TO EXISTING CRACK IN CRC 
PAVEMENT IS 600 ( 24 "). 

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

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

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

( C R C PATCH ING) 
UG. 21 ,2002 

~~ 

DIRECTOR, BUREAU OF DESIGN C-26M 



0 0 

rPATCH 7 
600 ( 2' -0") TYP 

0 0 
600 ! 2' -O"l TYP 

EDGE OF PAVEMENT 
PATCH 

CRACK 

600 ( 2' -O"l TYP 
0 0 

450C1'-6"l TYP 

EDGE OF PAVEMENT 
CRACK 

EDGE OF PAVEMENT 

600 ( 2' -0") 
TYP Lo II 0 2. 7 m 0 

C 9' -0 ") 

600 ( 2' -0") 
PASSING LANE 

TYP m 
0 II o LONGITUDINAL JOINT 

600 (2'-0")_.J 
TYP DIRECTION OF 

"TRAVEL II LANE FOR TRAFF IC 
~ MULTIPLE LANES OR 

BOTH LANES OF TWO 
600 ( 2' -0") LANE DIRECTIONAL 

TYP ROADWAY. 

ro 1µ 0 

600 <2' -O"l_j JOINT '---------. 2. 7 m C 9' -0 ") TYP 

X 
r 
Q 

~ 

w 
z ., 
J 

X 
r 
Q 

~ 

w z ., 
J 

X 
r 
Q 

~ 

w z ., 
J 

X 
r 
Q 

~ 

w z ., 
J 

HOLE PATTERNS FOR PAVEMENT SLAB STABILIZATION 

TEST 
AXLE 

APPROACH SLAB 

300{1'-0") 

EDGE OF PAVEMENT 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

DEFLECTION 
MEASURING 
DEVICE 

I" .. "· 
SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED APPROACH SLAB 

GAUGE 

1.2 m (4'-0") 

MINIMUM 

\f 

I/TRANSVERSE JOINT 

l---15 ( 3 "> 

GAUGE 

EDGE OF PAVEMENT 

75 C 3 "} 

I I 

PLAN VIEW 

,'----- I "/ . 

;' 

TYPICAL PLACEMENT OF APPROVED DEFLECTION 
MEASURING DEVICE AT JOINT 

APPROACH SLAB 

300 C 1' -0") 

300 < 1' -0") 

EDGE OF PAVEMENT 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

TEST 
AXLE 

DEFLECTION 
MEASURING 
DEVICE 

""I'· 
SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED LEAVE SLAB 

SUPPORTS 

1

,.2m<4'l MINI 

1 

SHOULDER 

75 ( 3 ") 

GAUGE 

PAVEMENT SLAB 

ELEVATION VIEW 

NOTE 
1. DRILL NEW HOLES FOR REGROUTING 150 ( 6") CLOSER TO JOINT OR CRACK. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(PATCHING) ~G-:1 ,2002 "UY•tl ,2002 I SHT 4 OF l ,,, r ~ 

DIRECTOR, SUREAU OF OESIGN RC-26M 



• • 
" • e 

<J 17 :::c I <J 

SEALANT RESERVDI...-
• 0 .. 

JOINT BACKING MATERIAL 
WHEN NECESSARY ----_--/ .. 

SEALANT RESERVOIR 

• "· •. ... 
..__JOINT SEALING MATERIAL, 0

/. SEE NOTE 3 • . . TAPE BONO BREAKER 
17 

EXISTING JOINT .. 
0 

/><l~ I> 17 

• 
0 • 0 

ctSEE JOINT SPACING TABLE. 

0 • 

TYPE 1 

• • 
• 0 . . . 

... 
• 

0 • 

• 
• 

0 

• 

• 

• 
0 

• 
·o 

• • 0 
0 • • • 

• • 0 () 

' 17 • H 

• • 
SEALANT RESERVOI 

.. 
0 

EXISTING STEEL PLATE, 
1, SEE NOTE 1. 

0 • 
EXISTING 

JOINT 

TYPE 2 

JOINT REHABILITATION 

JOINT SPACING 

2: 15 M ( 50' l 

2:6 M < 20' l AND 
<15 M (50') 

< 6 M ( 20') 

SEALANT RESERVOIR 

• 17 <J 17 
0 

~A,/7~ 17 
'JOINT SEALING MATERIAL, 

1, SEE NOTE 3. 

TAPE BONO BREAKER 
0 

• 0 .. 
0 

0 • 
REHABILITATED 

JOINT 
SEE NOTE 2. 

w H 

25 { 1 ") 32 ( 11/-4 ") 

19 < ¾"l 25 ( 1 ") 

10 < ¾"l 19 < 3/-4 ") 

NOTES 
I. EXISTING STEEL PLATE IS EITHER 2.01 THICK< 14 GAUGE) WITH 

LAPPED TOP OR FLAT PLATE 3 !1/a"l THICK. 

2. REMOVE THE STEEL PLATE WITHIN THE SEALANT 
RESERVOIR. 

3. MAKE THE TOP OF THE JOINT SEALING MATERIAL FROM 3 C 1/e ") 
TO 6 ( 1/-4 "l BELOW THE SURFACE OF THE PAVE!.IENT. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

R~O~!.IENOEO AUG.21 ,2002 

,,6?i/' -

( JOINTS) 

DIRECTOR, BUREAU OF DESIGN ,,ii 

,2002 

·- SHT 2_.0F _Q_ 

RC-26M 
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750 ( 30 "l TYP 

11 

V{
TYPE E OR 
PAVEMENT 
RELIEF JOINT, 
SEE RC-24M. 

J/r-DOWEL BARS 

l: :1=:TY~E ~ JOINT_LJ. 

Tl E BOLTS OR 

BRIDGE APPROACH SLAB, 
SEE RC-23M. 

TIE BARS 

1--TYPE E JOINT =i=-i300 ( 12"1 TYP 

TYPICAL SPACING 7620 MIN ( 25' l 

SEE NOTE 6 EITHER SIDE 7 

BRIDGE 

~ 

.; 

! fr· I I >-
0 0 

;< ;< 

w 
z 
<( 

~ 

I 

PLAN 
OTHER PAVEMENT PLAIN CONCRETE PAVEMENT 

BRIDGE APPROACHES 

- -
- -
- -
- -
- - ,375 ( 15 ") TYP. 

I - -

- -

==_l 
300 ( 12 ") TYP. --, 

a. 
~ 
<( 

"' 
"' 0 

~ 
<( 
;< 
0 
<( 
0 

"' 
~ 
0 

I 
>-
0 

;< 

r 
TYPICAL SPACING 

SEE NOTE 6 1 
- - - -
-~ DOWEL BARS - -
_ TYP 

- -
- - 750 - -

( 30 ") - -
TYPI r- - -

- -

- - - -
- -

~ TYPE D JOINT 
- - SEE NOTE 2. - -
- - - -
- - - -
- - - -

PLAN 

A 

L 

'.:> 
r----------

\YPE L JOINT 

. > 
' 

~TIE: BOLTS OR 
TIE BARS 

INTERSTATE AND OTHER LIMITED ACCESS 
FREEWAYS, ARTERIALS AND RAMPS 

T 

1. 8 m 
CG' -0") 

7' 

~ 

3. 0 m ( 10' -O"l MIN TO 

G. 0 m ( 20' -0") MAX 

TYPICAL SPACING 
SEE NOTE 6 i 

A 
_J 

750 ( 30") 
TYPI r-

~: ~TYP~ L '.o!NT 

~TIE BOLTS OR 
TIE BARS 

PLAN 

TERMINAL SLAB 

:~ 

D+SO ( 2 "l ~ f D 

I ' + 
1. 8 m I 

I 6' -0"1 

3. 0 m ( 10' -0"} MIN TO 
6. D m ( 20' -0") MAX 

SECTION A-A 

r TYPE P JOINT 
SEE NOTE 5. 

i 

I 

TYPICAL SPACING 
SEE NOTE 6 

750 (30") 
TYPI r-

: : : 

PLAN 

sY~E L, JOI.NT 

I I I I 

~TIE: BOLTS OR 
TIE BARS 

COLLECTORS AND LOCAL ROADS 

NOTES 

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

+? 

2, CONSTRUCT TYPED JOINTS ON INTERSTATE, EXPRESSWAY, ARTERIAL 
AND RAMP PAVEMENTS. 

3. WHEN RAMP OR LANE WIDTH EXCEEDS 4, 2 m ( 14' J , A TYPE L 
JOINT IS REQUIRED AT THE MIDPOINT. 

4. CONSTRUCT ACCELERATION AND DECELERATION PORTION 
OF RAMPS WITH THE SAME PAVEMENT STRUCTURE AS THE 
MAINLINE PAVEMENT TO THE FIRST TRANSVERSE JOINT 
BEYOND THE RAMP GORE. 

5. CONSTRUCT TYPE P JOINT, AS INDICATED, ON COLLECTORS 
AND LOCAL ROADS. 

6. USE A 4.5 m (15') JOINT SPACING ON ALL PAVEMENTS. 
7. ON CURVES, THE JOINT SHALL BE CONSTRUCTED PERPENDICULAR 

TO THE TANGENT ON THE LONG RADIUS SIDE OF THE CURVE. 
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 OF DESIGN 

PLAIN CONCRETE PAVEMENT 

RECOMMENDED AUG. 21 ,2002 

,t;:),Pl. c;;4" , 
DIRECTOR, BUREAU OF DESIGN ,,; 

RECpMMENOEO AUG.21 ,2002 
4,,,J ;(//4d. 

SHT _J_ OF J_ 

CHIEF ./1:NG INEEo/ ,; RC-27M 
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X 
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0 

' 
" w 
, 

E 

0 

~ 

610 { 24 ") 
MIN TO / FOR FRAME AND COVER CASTING 

762 ( 30 "l SEE SHEET '1. 
MAX ID 

/ 

0' 
-\ 

oN ~- l ~ 

~ 
oc 

o?x 
oN< ~-, 

m 

ffix ~. ~, 
FOR TYPICAL 

~ 
~~ 

? Vl~ 

DETAILS 

6 ( 1/4 ") 

o? ~,N 
t 

102 
( 4 ") 

6 < Y~ 0 1 

LOCATE CONSTRUCTION 
JOINT AT 3.0 m ( 10' l 
C TO C. 
( SEE NOTE 6, l 

/ / 

/I / 

/ 
/ 

/ 

/ 

/ 

/ 

I / / 

/ 

•" •' ,., 1. 

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 
SECTIONS, AS MODIFIED HEREIN, 

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

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE WITH ASTM 
STEP DETAIL 
SEE SHEET 3. 

~') 

0 WN 
'o 
- < 
'.: ~~ 
~ 

DETAIL "A" 
CONSTRUCTION JOINT 

~MA_NHOL£. 

I //\ \// 
____ }!_ // 

/I ___ _L_I_ 

I 

A185, STEEL WELDED WIRE FABRIC ASTM A663/A663M & 
A675/A675M, PLAIN BILLET STEEL BARS OR ASTM A615/A615M, 
DEFORMED BILLET STEEL BARS.PROVIDE MINIMUM YIELD STRENGTH 
OF 400 MPa (60,000 PS! l. 

CIRCUMFERENTIAL -REINFORCEMENT 
( FULL DEPTH) 11--tt-i 250 rrm2/VERTICAL 
METER 
( O. 12 In 2/VERTICAL 
FEET l BOTH FACES ~Ii 
VERTICAL 11 
REINFORCEMENT 
( FULL DEPTH) 
250 rrm2/HORIZONTAL 

I 
I 

METER 
{ O. 12 Jn2/HORJZONTAL llit7 I 

VARIES 

'157 TO 
610 

FEET l BOTH FACES - } { 18" TO 
2'1 ") 

~ 
CONSTRUCTION JOINT rf w 
,,,,, M~"" 

( 4' -O"l DIAMETER 

SEE DETAIL"A". 

o'lx QN < ~-, 

I 

I 
I 

'V:. 
I 
I 

I 
I 

I 
I 

I 

1v-
I 

-++-, I !CHANNEL • 
I SEE NOTE 4 

I 
it7 / , 7 

/ ,~+'- ' 
I \ 

, I \ 
--+-- 1r¥ 

\ I I 
\ I 

/ 
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~w 
N ~g 

z~ oc~ w. ~. 
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oc 
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v­
\fTI----------. 

>--

v­
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'V­y 
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FOR COVER 
SEE NOTE 1 , 

PART D. 

REINFORCEMENT 

..... - ___L_____.=:::_ ,,. h 

~TOP 

t 
A 

FOR COVER -­
SEE NOTE 1 , 
PART D, 

• I • 

" BOTTOM REINFORCEMENTV 

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

0 FOR BASE SLAB DIMENSIONS 
SEE TABLE A, 

=37 

-L 

SECTION A-A 

~ 
~~ 

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

I I 

! 

l PIPE 

PLAN VIEW 
SEE NOTE 3. 

%
~/ff 

" !!) ~ ., ., 

-la- at ADDITIONAL 
REINFORCEMEN~ 

MAIN 
REINFORCEMENT~ 

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

PRECAST 40 { 1 ½ ") 

FOOTINGS: CAST-IN-PLACE 60 { 2½ ") TOP BARS 
80 { 3 ") BOTTOM 8ARS 
50 { 2 ") SJOE COVER 

PRECAST 50 ( 2 ") TOP BARS 
40 { 1~") BOTTOM BARS 
40 ( 11 2 ") SIDE COVER 

SLABS: CAST-IN-PLACE 50 C 2 ") TOP & BOTTOM BARS 

2. FOR PIPES WITH INS JOE DIAMETERS GREATER THAN 750 { 30") SEE 
MODIFIED CAST-IN-PLACE MANHOLES, SHEET 2, 

,. 

4. 

5. 

PROVJOE 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"l THICK WALLS WITH ONE ( ll ROW OF REINFORCING, 
OR USE 254 ( 10") THICK OR GREATER WALLS WITH TWO ( 2) 

127 ( 5 ") 
THICK WALL 

254 ( 10 ") 
THICK WALL 6. 

ROWS OF REINFORCING. 

CONSTRUCTION JOINTS ANO KEYS MAY BE CONSTRUCTED UPWARDS OR 
DOWNWARDS. CLEAN JOINTS ANO KEYS THOROUGHLY BEFORE PLACING 
NEXT CONCRETE SEGMENT. 

SECTION B-B 

TABLE A 
BASE SLAB DIMENSIONS 

AS DES I GNED ( SEE NOTE 7 l 
MAX DEPTH FROM 
TOP OF MANHOLE FOOTING FOOTING 
TO TOP OF DIAMETER TH I CKNESS 
FOOTING 

3, 0 m ( 10' l 2060 ( 6' -9 ") 300(1'-0") 
6. 0 m { 20' l 2060 ( 6' -9 ") 300(1'-0") 
9, 0 m ( 30' l 2060 ( 6' -9 ") 380(1'-3") 

12. o m ( 40' l 2210(7'-3") 380(1'-3") 
15. O m { 50' l 2440 ( 8' -0") 380(1'-3") 
18, 0 m ( 60' l 2590 ( 8' -6 ") 380(1'-3") 

( "*4l TYP, 

r:s0 r_;;s ~ 

:c>;;[I 

75 f 3 ") 

OR C-C 

HOOP BAR 

7. 

a. 

A SAFE BEARING CAPACITY OF 0.15 MPa { 1.5 Tons Per S.F.) UNDER 
THE ENTIRE BASE SLAB IS ASSUMED TO DETERMINE THE BASE SIZE. 
WHEN THE SUBSOIL IS EXTREMELY POOR, PROCEED WITH CONSTRUCTION 
ONLY AFTER THE ENGINEER SPECIFIES AN ADEQUATE BASE DESIGN. 

FOR FOOTING TOP REINFORCEMENT, 80TH DIRECTIONS, USE N0.19 ( 61 
BARS AT 300 ( 12") FOR DEPTHS TO 18.0 m (60') OR 635 rrm2/m 
( o. 30 In 2 /FT) WWF FOR DEPTHS TO 9. 0 m ( 30' l AND 680 rrm 2/m 
( 0, 32 In 2/FT) WWF FOR DEPTHS GREATER THAN 9. 0 m ( 30') 152 ( 6 "l 
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 rrm>/m (0.151n 2/FT) 
WWF FOR DEPTHS TO 9.0 m (30'l AND 340 rrm 2/m (0, 16Jn 2/FT) WWF FOR 
DEPTHS GREATER THAN 9. 0 m ( 30') 152 ( 6 11

) MAXIMUM SPACING FOR WWF. 

10. 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 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE1 FOR WALL THICKNESSES 254 ( 10") OR GREATER PLACE AODITJONAL 

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

RECOMMENDED AUG. 21 ,2002 ,1 ,2002 I SHT ....L OF --2 

DIRECTOR, BUREAU OF DESIGN RC-39M 
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MANHOLE STEPS, 
SEE SHEET 3 

0~ 

I 4.. SEWER 

{ MANHOLE 

PLAN VIEW 

610 { 24 ") 
MIN TO 

762 ( 30") 
MAX ID 

I VARIABLE 

I 

"EDGE BEAM" 
REINFORCEMENT 

2-•19 (•6) BARS 
LOCATE AT BOTH 
FACES OF WALL 
<TYP), 

WALL 
REINFORCEMENT 

FOOTING 
REINFORCEMENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

C 4' -0") 

NOrE: ONLY BOX WITH MAIN REINFORCEMENT 
SHOWN FOR CLARITY. 

SHRINKAGE AND 
TEMPERATURE 
STEEL 

1 MANHOLE 
SLAB STRIP 

I 

- I-' 1'"" - - - - 7 
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kMANHOLl;,_I / I - _J - I 

I &. SEWER I 
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FIGURE 1 
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PLAN-TOP OF SLAB 
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SATURATED 
AT REST EARTH 
PRESSURE DIAGRAM 
SEE NOTE 1 , 
SHEET 5. ----

SEWER 

FOOTING SPAN 

FIGURE 2 

"EDGE BEAM" 

"EDGE BEAM" 
REINFORCEMENT 

ELEVATION-OPENING ~;u QN< 
n::::i; 

FOR REBAR JN 1219 
DIAt.lETER MANHOLE 
SECTION, SEE 
SHEET 1 • 19 ( •6) 0 IAGONAL ~=:=",ii==;:::==j';::='s:::=~==::::;;::::;~~~ 
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SEE NOTE A SHEAR REINFORCEMENT 
STIRRUPS, AS REQUIRED 
BY DESIGN. 
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w -1 CONSTRUCTION JOINT 
E AT 3.0 m ( 10' -O"l 
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ai SEE DETAIL "A". 
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SECTION VIEW 
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SEE NOTE Bo 
SECTION B-B 
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SEE NOTE 3A 

SEE DETAIL "8". 

SEE NOTE 38 •19 (#6) BARS 
AT 100 ( 4") 
C TO C 

SECTION A-A 

•19 { •6l BARS 
AT 100 {4") 
C TO C 

B_j 
NOTE A: BARS REQUIRED TO SPAN 

FROM WALL TO WALL. 

FOR PIPES GREATER THAN 750 ( 30 ") TO 21 00 < 84 ") I NS IDE DIAMETER 
NOTE B: PROVIDE ADDITIONAL BARS 

AS REQUIRED BY.DESIGN 
WHEN OPENING IN WALL 
IS PRESENT ( TYP) • 

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 t.4ANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR PIPES LARGER THAN 
1050 (42"1 ID. INDICATE THE BOX SIZE ON THE CONSTRUCTION PLANS 
OR SHOP DRAWINGS BASED ON THE DESIGN PROCEDURES PROVIDED BELOW. 

3. DESIGN PROCEDURE FOR MANHOLE BOX SECTION: 

DESIGN ALL MEMBERS FOR MOMENT, CRACK CONTROL & SHEAR AT DISTANCE d 
( EFFECTIVE DEPTH OF MEMBERl FROM FACE OF SUPPORT. CALCULATE ALL 
SPAN LENGTHS FROM THE CENTER OF THE SUPPORTS. 

3A. TOP SLAB 

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

PLACE AODITLONAL BARS IN .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 ADDITIONAL CLEARANCE BETWEEN THE SLAB AND TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFFIT OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. 

DESIGN THE "EDGE BEAMS", SPANN ING 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 LOAO, DUE TO EARTH LOAD, 
LIVE LOAD, AND DEAD LOAD APPLIED DIRECTLY TO THE WALL, IN 
AOOITION TO REACTIONS FROM THE "EDGE BEAMS", AND THE VERTICAL 
MOMENT CAUSED BY SATURATED AT REST EARTH PRESSURE. SEE FIGURE 2 
FOR PRESSURE DIAGRAM. CONSJDER THE WALL SIMPLY SUPPORTED BETWEEN 
TOP SLAB AND FOOTING. PROVIDE THE SAME REINFORCEMENT ON THE 
OUTS IDE FACE. 

3D. FOOTING 
DESIGN SPAN NORMAL TO PIPE TO CARRY POSITIVE t.40MENT 
OF 1/10 WI! AND NEGATIVE MOMENT OF 1/12 WLt WHERE W IS THE 
UNIFORM BEARING PRESSURE. 00 NOT TAKE INTO ACCOUNT THE 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOTING. 

AS A MINIMUM, PROVIDE N0.13 (N0.4) BARS AT 300 (12") CENTERS, TOP 
AND BOTTOM OF SLAB IN THE OPPOSITE DIRECTION. 

102 ( 4 ") 
152 ( 6 ") 

6 ( 1/4 "l 6 ( l/-4 ") 
6 ( 1/--1 ") 

...-
6 ( l/-4 ") 

N , 
0 • ~L+--1;-;1 

LOCATE 
CONSTRUCTION 
JOINT AT 3. 0 m n 
( 10' -O"l C TO C. 

DETAIL "A" 
CONSTRUCTION 

JOINT 
SEE NOTE 6, SHEET 1 

w 
r 
I 

~ 

, 

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 
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MODIFIED 

CAST-IN-PLACE MANHOLES 
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ADJUST TO FINAL GRADE WITH 
~ PRECAST CONCRETE GRADE RINGS 

,,,--- '-r---.oR BRICK AND CEMENT MORTAR, 
I MAXII.IUM 305 ( 12") TOTAL THICKNESS. 

~ 
610 <24") MIN TO 
762 < 30 "l MAX ID 

TYPICAL CONICAL 
TOP SECTION 

2 
~ 
2 

X 
~ 
2 

" ~ 

<o 
'-/ 

,'1-\\ 
'" 

SEE DETAIL A, 

E 

0 

.,; 

SEE DET<IL ~ 

y 

PROVIDE VERTICAL BARS 
•13 (•4l AT 405 Cl6"l 
C TO C HOOKED TO THE 
BASE SLAB REINFORCEMENT 
IF MESH IS USED AS WALL 
REINFORCEWENT IN THE BASE 
SECTION. SEE DETAIL C. 

*roP STEEL 

STEEL* 

PRECAST MANHOLE 

TYPICAL RISER SECTION 

TYPICAL RISER SECTION 

PRECAST OR CAST-IN­
PLACE BASE SECTION 
AND INTEGRAL FOOTING. 
FOR CAST-IN-PLACE 
BASE SEE SHEET I 
FOR DETAILS. 

CHANNEL I 

SEE NOTE 7. 

152 ( 6 ") 

( 9 ") 
460 

C 18 ") 
MIN 

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. 

TOP OF 
MANHOLE l 

~-'-r.c-c-,.-,--: 
-~ I ;. 

INSIOE FACE 
OF MANHOLE 

PROVIDE NON-SKID 
SURFACE ON TREAD. 

s ,o· 
~1 ~ 
2 2 N ~j; 

~I ~n~ I ,,c-f 
;-~ 

~1= 02 
~ 

STEP WITHOUT HOOKS 
SEE NOTE 1 O. 

PROVIDE NON-SKID 
SURFACE ON TREAD, 

STEP WITH HOOKS 

300 
Ul..'.2 

MIN 

PLAN VIEW 

;{"', 
~ 

INSIDE FACE 
OF MANHOLE 

S ALTERNATE ACCEPTABLE 
CONFIGURATION 

S 254 ( 10") FOR CAST-IN-PLACE 
127 < 5 ") FOR PRECAST 

N2 

:u 
oO 
0~ 
~u 

76 
( 3 ") 

MIN 

SIDE 

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

~ JOINT). ---a __ _ 
~

20018'11 75 13 "I MIN 

100 ( 4 ") 

ALTERNATE DETAIL 
AT OPENINGS 

SEE NOTE 1 I. 

*'-10 ( 11-3) BAR p 

\.. ' :'· 

0~,·') 
•• 4. , .. :4:·> ."b. 

VIEW 

/)..: • ." /> • I> ; 
• • V t> l... 

. ~ 
" . ' f 

75 ( 3 "} 
MIN 

SUBBASE MATERIAL 
300 ( 12") MIN., 
SEE NOTE 15 

..,· . .,,.. 
~ 

DETAIL C 
PRECAST MANHOLE 

BASE PREPARATION 
64 

( 21/2 ") 

57 

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 DESIGN REQUIREMENTS SEE NOTE 1, SHEET 5. 

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

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

5. FOR PRECAST RISER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 18, 0 m ( 60' l , PROVIDE CIRCUMFERENTIAL REINFORCEMENT 
IN ACCORDANCE WITH SECTION B-B. FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3. 0 m { 10' J AND LESS, PROVIDE 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rrrnZ/VERTICAL m 
(0.16 Jn2/VERTICAL FT.l 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 ( 10' ) , BUT LESS THAN OR EQUAL TO 7, 6 m ( 25' l 
PROVIDE CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 930 rrrn2/VERTICAL m 
( O. 44 ln2/VERTICAL FT. l 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 C 10") THICK WALL RISER 
OR BASE SECTION WITH CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 
470 rrrn2/VERTICAL m ( 0.22 ln2/VERTICAL FT.) EACH FACE. 

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

9. PROVIDE ADOITIONAL 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. 

12. PROVJDE MINIMUM 25 ( 1 "l SECTION DIMENSION FOR METAL STEPS. 
PROVIDE MINIMUM 19 ( 3/~ "l SECTION DIMENSION FOR NON-DETERIORATING 
MATERIAL STEPS. 

13. MECHANICAL ANCHOR REQUIRED FOR INSTALLATION OF STEPS 
WITHOUT HOOKS. 

14. THE ALTERNATE OPENtNG REINFORCEMENT DETAIL IS NOT DESIRABLE BY 
DESlGN. USE IT TO MEET EXISTING PIPE ELEVATIONS. 

15. PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350.2, IN LAYERS 100 (4"1 THICK, COMPACTED TO A DENSITY 
SATISFACTORY TO THE ENGINEER ANO INCIDENTAL TO THE MANHOLE PAY ITEM. 

( 21/4 ") 
INSIDE FACE 
OF t.lANHOLE n e~ 

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

FOR TYPICAL STEPS 
SEE VIEWS ABOVE. 

WALL REINFORCEMENT___­
CIRCUMFERENTIAL FULL DEPTH 
250 rrrn2 /VERTICAL m 

< 0, 12 ln 2 /YERTICAL FT J 
VERTICAL FULL DEPTH 
250 rrrn 2 /HORIZONTAL m 

{ O. 12 !n2/HORIZONTAL FT) 
PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 
SEE NOTES 5 AND 6 FOR STEEL 
REQUIREMENTS AT OPENINGS. 

m,;: =~, I\~ 

J I 1219 I:. -0"1 DIA 11..lli. 
( 5 ") < 5 ") 

127 
{ 5 ") 

LJ 0 

(t BUT NOT LESS 
THAN 203 ( 8 "l 

NONSHRINK 
MORTAR 

54 f 21/8 "l 

60 [ 2¾ ") 

0 

G 
z 
z 
w 
~ 
0 

0 

eo: 
0 

SECTION B-B DETAIL A DETAIL B 

TABLE B 

PRECAST TOP STEEL 
MANHOLE REQUIREMENTS 
HEIGHT 

O. 0 m TO NO. 13 BARS AT 150 C TO C 
9.0 m OR 700 rrrn 2/m WWF 152 

MAXIMUM SPACING 
(0'-0" TO) (N0.4 BARS AT 6" C TO C) 30' -0" OR 0.33 Jn2/FT WWF 6" 

MAXIMUM SPACING 

> 9. O m NO. 16 BARS AT 150 C TO C 
TO 18.0 m OR 1190 rrrn2/m WWF 152 

MAXIMUM SPACING 
(' 30'-0") (N0,5 BARS AT 6" C TO C) TO 60'-0" OR O. 56 Jn2/FT WWF 6" 

MAXIMUM SPACING 

SEE NOTE 7, SHEET 1 

BOTTOM STEEL 
REQUIREMENTS 

NO. 13 BARS AT 300 C TO C 
OR 340 rrrn 2/m WWF 152 
MAXIMUM SPACING 

(N0.4 BARS AT 12" C TO C) OR O. 16 Jn2/FT WWF 6" 
MAXIMUM SPACING 

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

(N0.4 BARS AT 6" C TO C) OR 0.27 Jn 2/FT WWF 6" 
MAXIMUM SPACING 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 
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I:, e__ SEE DETAIL A 
AND NOTE 3, 

J 
~ 

RAISED 
LETTERS, 25 ( 1 ") 

CHECKERED 
TOP DESIGN 

I 
ELEVATION VIEW 

', I ,,,. / 
HEAT DATE 
AND NUMBER 

' -½x__!- .J:.-,,, 

( RA !SEO LETTERS, 25 ! 1 "l 

PLAN VIEW 

I 

FOR SELF-SEALING 
MANHOLE COVER 
DETAILS. 

RAISED LETTERS, 50 C 2 ") 
ALTERNATE LETTERING 
INCLUDES SANITARY, 
WATER AND ELECTRIC. 
PROVIDE LETTERING 
WHEN SPECIFIED, 

? ? 

;;; 

~ 

ELEVATION VIEW 

I/ J~~ l~~fE~ !~T A~gl~ .. 

PLAN VIEW 

CAST IRON MANHOLE COVER CAST IRON MANHOLE COVER 
( PLATEN COVER> 

914 !36") MJN TO 1067 (42") MAX 

ELEVATION VIEW 
OF MANHOLE FRAME 

,./"- MACH l NED SURFACE 

*7 ( %2 ") 

~~ 
~ 

*MINIMUM *~1------i Dil.4ENSIONS OF 5.5 { 1/32 ") 
DOVETAIL FOR 
GASKET, I 6 ( l/~ ") 
SEE NOTE 3. i-,::::......:. 

DETAIL A 
GASKET SEALING SYSTEM 

A 

L +serscREY!~BOL r 
Oli CCAMP!NG- -
DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

( STANDARD COVER> 

PLAN VIEW 

A 

J 

ONE PIECE ADJUSTMENT RISER 

~~TSC~L~ : ' OR BOLT 

SECT! ON A-A 

B B 

L J 
ADJUSTMENT BOLT 
2 REQUIRED { MIN 

PLAN VIEW 
MULTI-PIECE ADJUSTMENT RISER 

fi "l 
SECTION B-B 

ADJUSTMENT RISERS 

NOTES 

1. PROVIDE MANHOLE FRAMES AND COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 605,2Cb). 
DESIGN MANHOLE FRAME, COVER ANO 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 ANO GRADE ADJUSTMENT RISERS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR DEVIATION OR MODIFICATION TO THE STANDARDS, 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

3. PROVIDE A GASKET SEALING SYSTEM, DOVETAIL GROOVE AND 
CONTINUOUS GASKET, AS INDICATED IN DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATER INTO THE MANHOLE SYSTEM, WHEN SPECIFIED. PROVIDE 
6 ( 1/4") DIA ONE PIECE SELF-SEAL POLYISOPRENE ROUND GASKET, 
40 DUROMETER GLUED IN PLACE. PROVIDE TWO ( 21 LIFT HOLES 
AT 180° TO FACILITATE COVER REMOVAL FOR SELF-SEALING 
MANHOLE COVER. 

4. PROVIDE ONE LIFT HOLE TO FACILITATE COVER REMOVAL FOR 
NON-SEALING MANHOLE COVER. 

5. FRAME ANO GRACE ADJUSTMENT RJSER TO HAVE A MINUMUM BEARING 
SEAT OF 25 ( 1 ") FOR COVER. 

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

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

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

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

C. REQUIRE FULL CIRCUMFERENTIAL WELDS ON BOTH TOP 
AND BOTTOM R[NGS. MAKE THE INNER WELD A BEVEL GROOVE 
WELD !FLUSH FINISH) FOR PROPER SEATlNG OF MANHOLE 
LID ANO MAKE THE OUTER WELD A FILLET WELD. 

D. MAKE THE MINJI.IUM WIDTH OF BOTTOM AND TOP BAR STOCK 25 ( 1 ") 
AND 10 t 3/e"), RESPECTIVELY. 

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

F. REINFORCE THE ADJUSTMENT RISER ADEQUATELY TO PREVENT 
BENDING. 

G. PROVIDE AN ADJUSTMENT RISER WH !CH IS 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 WlTH HEX HEAD 
NUTS AND WASHERS, INSERTED THROUGH AT 16 ( ¾ ") DIA HOLES THROUGH 
FRAME AND/OR RINGS. SPACE HOLES AT 120° AND 50 (2"l FROM OUTS!OE 
EDGE OF FRAI.IE, EMBED STUDS 102 ( 4"l MINIMUM INTO t.lANHOLE. GROUT 
STUDS INTO MANHOLE. 

9. SET THE BASE OF THE FRAI.IE AND/OR PRECAST CONCRETE GRADE 
RINGS IN A BED OF CEMENT MORTAR. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 
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1. DESIGN REQUIREMENTS: 

A. DESIGN SPECIFICATIONS: DESIGN DIVISION 1 OF AASHTO, STANDARD 
SPECIFICATIONS FOR HIGHWAY BRIOGES, 1992, INCLUDING THE LATEST 
INTERIM SPECIFICATIONS AND AS SUPPLEMENTED BY THE DESIGN MANUAL, 
PART 4, AUGUST 1993 EDITION { INCULDING LATEST REVISIONS). 
ASTM C 478M-90, STANDARD SPECIFICATIONS FOR PRECAST CONCRETE 
MANHOLE SECTIONS. 

8. CALCULATE FOUNDATION BEARING PRESSURES BY SERVICE LOAD METHODS. 
DESIGN ALL OTHER PORTIONS OF THE MANHOLES BY LOAD FACTOR METHODS. 

C, THE SAFE BEARING PRESSURE JS NOT TO EXCEED THE EXISTING 
STATE OF STRESS OR 0, 15 MPa { 1. 5 TONS PER SQ. FT. J , WHICHEVER 
IS GREATER. 

O. DESIGN THE MANHOLE FOR A LIVE LOAD OF PHL 93 CHS25) 
AND WITH 301/. IMPACT, EXCEPT DO NOT USE IMPACT IN THE 
DESJGN 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. DES I GN THE MANHOLE FOR: 
ACCELERATION DUE TO GRAVITY, g = 9.81 mid 
DENSITY OF EARTH,'6E = 1920 kg/nt' ( 120#/CF l 
ti = ANGLE OF INTERNAL FRICTION = 33° 
DRY AT REST EARTH PRESSURE = i<o0E = O. 001( 1-s In f))0Eo 

3. HOOP STEEL: 

A. DETERMINE SERVICE MOMENTS ANO AXIAL THRUSTS 
USING FIGURE 2 AND FIGURE 3. 
PHH MIN NOT TO BE GREATER THAN ONE-HALF OF PHH MAX • 

8. DESIGN HOOP REINFORCEMENT SHOWN IN 
SECTION A-A, TO CARRY THE MOMENT AND AXIAL THRUST. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

Z=Fs~dcxZda1xb (17.2N/m 
NO. OF BARS ( SB kips/FT ) 

p HH MAX 

0.001 X 0.46 X 1920 X 9.81 = 8,7 MPa 

SATURATED AT REST EARTH PRESSURE = 1<o [O. 0010 Eg ~, l +0, 
0,46 [(0.001)(1920)(9.B1) - 9.81) + 9.81 
14,0 MPa 

( SATURATED AT REST EARTH PRESSURE 
0.46 x 120 = 55 P.C.F. ) 
l<o cOe -0, l +'6, 
0.46 X ( 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 CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 

2. VERTICAL STEEL! 

A. THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING 
EXISTS ON ONE SIDE OF THE MANHOLE AND L!MlTEO SUPPORT IS 
PROVIDED ON THE OTHER. 

B. DETERMINE MlNIMUM 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 MOMENT: 
T MILLH.IETERS BY I/~ INSIDE DIA+ OUTSIOE DIA 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECT! ON. 

E. DESIGN REJNFORCEMENT IN "COLUMN'' TO CARRY AXIAL LOAD AND 
MOMENT. ( USE TOTAL CROSS-SECTJON TO CARRY AXIAL LOAD,) 

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. 

'~-~--
z = Fs (/de x 2d5t x b (17.2 Nim OM4-8-16-8-4 

NO. OF BARS ( 98 k lps/FT l 

,._ 

i( (£(~7 
,~, 
" ,, 

,c, 
w 
s 

s 
'" a 
m 
0 
;;: 

~ 

~ 
~ 

STEEL TO 
CARRY MOMENT~ ,._ COMPRESSION ZONE 

TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE I 

,.,J--il ···~----J 
18.0 m x a. 7 = 157 MPa ,_______, 

{60' x 0.055" 3.3 KSF l 

1219 ( 4' -O"l DIA p 
HH MIN 

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 IN 
SECTION 

:gt;, 
~ -

INTERNAL/ 
EXTERNAL 
HOOP 
STEEL 

Yr'--1-------1\ 

FOR T = 127 ( 5 "l 

VERT! CAL 
STEEL 

INTERNAL 
HOOP 
STEEL~ 

VERTICAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

~~l~lg~ T ~ ~~~~lg~ 
MANHOLE MANHOLE 

( PRECAST MANHOLE) 
FORT= 254 ( 10"l0R GREATER 

(CAST-IN-PLACE MANHOLE) 

USE WALLS AT 127 ( 5 "l TH I CK WI TH ONE ! 1J ROW OF REINFORCING, 
OR USE WALLS AT 254 ( 10") OR GREATER WITH TWO ( 2) ROWS OF REINFORCING. 

SECTION A-A - DESIGN SECTION 

4. FOOTING DESIGN: 

A. DETERMINE FOOTING SIZE 
( USE AN EQUIVALENT CIRCULAR FOOTING FOR DESIGN) 

f ! f L iC~o~~~L~
3

El~A~j~G> P2~s~~~lMUM 

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 LOADJNG { WHEN APPLICABLE) 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING AND SOIL IS NOT 
PERMISSIBLE. 

B. DESIGN FOOTING TO CARRY MOMENT ( BOTH MAXIMUM 
NEGATIVE AND POSIT!VEJ AND SHEAR DUE TO RESULTANT 
PRESSURE AS SHOWN IN FIGURE 4 AND APPLIED LOADS. 

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs ._)'do x Zda1 x b ( 17. 2 Nim 
NO. OF BARS ( 98 kips/FT ) 

1219(4'-0"lDIA _T 

OVERHANG 

~-----.--------. J 
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 

RECOMMENDED AUG. 21 ,2002 ~"'°;; ' :r· _, > ,2002 1 sHT ..s__ oF _5_ 

DIRECTOR, BUREAU OF DESIGN RC-39M 



GUIDE 
RAIL 

~2 OPTIONAL HOLES 
_=f~.--01i"" FOR MEDIAN BARRIER 

,,-, co APPLICATIONS, 

200 (8") 150 (6") 

320 ( 12 ½ "l LAP 

108 108 

'1130 ( 13' -6 112 ") 

3810 ( 12' -6") 

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

952.5 (3'-11/2"JFOR 2-SC (TYPJ 
476.25 !1'-61/4") 2-SCC {TYPJ ADJOINING 

RUBBING RAIL 
50 

175 ( 7 ") 
~ 

3985 ( 13' -1 ") 

lli9 _ _t 12' -6") 

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

952.5 (3;--1½") 
FOR 2-SC, TYP 

75 
50 

50 

? ' (3")11 I 

r 
~, B------------, , '; .. , r----1 

52 ( 2 ") (4 1/4") (4 1/4") rs 108 108 52 ( 2 ") ( 2 ") 75 ( 2 ") ( 3 ") ( 2 ") 

! I 20 c 1/4 ") 

- -- DIA. HOLE 

~ - - =+ 
~ I 

I 

30 ( \ 1/~ ") 

SIDE FRONT 

ROUTED OFFSET BRACKET 
SEE SHEET 5 

ROUTED 
OFFSET 
BRACKET 

t 

ADJOINING 
RAIL ELEf.lE'.NT ~ 

300 ( 12 ") 
BACKING PLATE 

SEE NOTE 6. 

24 X 30 ( 2%2"X 11/a") 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

(4 1/4') I l4 1kl 

~1-,: 
~70 

~10,. 
~~ 

I I 
+ + _- ~'';;E 

+·~·~75±+3 ~-
(3";1/,"I El)20x25 ' -": 

SLOTTED ~6c~;1 ") 
FOR SPLICE BOLTS 20 X 65 ( 3/4 "X 2 ½ ") 

SLOTTED HOLES FOR 
POST BOLTS EB 20 x so c r~ "x 2 ") 

SLOTTED HOLES FOR POST BOLTS 

150 X 75 X 3. 53 ( 6 "X 

THICK COLD FORMED 

0 
~ 

3"x10 GAGE 
CHANNEL OR 

r;r- W-BEAM RAIL ELEMENT C150 X 12 C6 "x 8. 2 RUBBING RAIL 
52 ( 2 ") .------'---·-i' 

Ola ~, 
ro • -~ 

f jl 
30 ( 11/4 "l TYP 

128 ( 5 ") 

128 ( 5 ") 

OPTIONAL HOLE _;: 
FOR RUB RAIL 

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

~ 

STEEL N 

POST 
0 
~ 
~ 

'i. 
30 ( 1 1/~ ") TYP 

180 ( 7 ") 

r-11 --4-( r-, 
2 OPTIONAL 180 ( 7 ") 
HOLES FOR ...1..._ 
MEDIAN BARRIER ./ 
APPLICATIONS.~ 

GALVANIZED STEEL, 
2. 77 ( 12 GAGE) 
THICK 

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

SYMMETRIC ABOUT 

( 13/16 "l R 

( SEE NOTE 4l 

FOR MEDIAN BARRIER IM!N 
APP LI CAT IONS. )---" II II ~ SECTION A-A 

STEEL 
POST ~iY~RAL yr ¾. t, I y'( 

10· T7 
81 83 

( 37fo ") ( 3 I/~") NOTES 

~--=n:r--
\00 ( 4 ") 

POST 

NOTE: 
ALL HOLES ARE 
20 ( 3/4 "l DI A UNLESS 
OTHERWISE NOTED. 

n 
SIDE VIEW 

WITH WOOD OR 
PLASTIC BRACKET 

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

2 OPTIONAL HOLES 
FOR MED!AN BARRIER 
APPLICATIONS. 

/

ROUTED 
OFFSET 
BRACKET 

rr11-4~L.,___ 

STEEL POST---+-; 

20 X 280 X 280 
(¾"x11"X11") PLATE, 
SEE DETAIL A.----, 

4-22 ( 1/a ") ANCHOR BOLTS, 
200 ( 8 "l LONG. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD 

·7 
550 ( 21 11/16 ") 

I 
1.0 m (3'-3") 

DRAWING, BC-734, TYPE C.----;<-, {G"l Lc•cL 

7 
a:----o r-n· 200 . . . .. _i ( 8 ") 

NO, 13 ( #4) BARS C 150 ( 6 ") 1220 X 1220 X 200 
C TO C EACH WAY-------~ 100 C 4 ") MIN TO ( 4' -O"x 4' -O"x 8 ") 

840 C 2' -9 ") MAX CLASS A CONC SLAB 

1 TOP OF STRUCTURE ? 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

C SEE NOTE 3l 

MAX. 

r:'.5 
TI 

GUIDE RAIL WITH CURB 
OR RUBBING RAIL 

0 
ro 
N 

( SEE NOTE 4l 

280 ( 11 ") 

200 ( 8 ") 

DETAIL A 
THICKNESS rs 19 ( ¾ ") 

6 ( 1/~ ") 
6 ( '/~ ") 

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

RAIL 

312 
( 12\7~ ") 

83 _ I _ 59 
( 31/~ ") I ( 23/i6") 

ill 
( 61/a "l 

ELEMENT 
SECTION B-B 

LJ 
21 ! 11A6 "l 

1, PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQU!REMENTS 
OF PUBL !CATION 408, SECTION 620, 

2. PROVIDE STEEL I-BEAM W150x13.5 (W6"x 8,5 l 
POSTS WITH ROUTED WOOO, 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 
JS OVER 710 (28") IN TRANSITION AREAS TO EXISTING GUIDE RAIL. 

5. ATTACH W-BEAM RAIL ELEMENTS TO EACH POST. SPLICE RAIL ELEMENTS 
ONLY AT POSTS AND LAP IN THE DIRECTION OF TRAFFIC. 

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

7. INSTALL GUIDE RAIL DELINEATORS IN ACCORDANCE WITH TC-7604, 

8. FOR STRONG POST MEDIAN BARRJER 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 

RC-SOM I GUIDE RAIL TRANSITION AT END OF STRUCTURE 

BC-734MI STANDARD ANCHOR SYSTEMS 

BC-739M I BRIDGE BARRIER TO GUIDE RAIL TRANSITION 
SHT, __l_OF _§_ 

REFERENCE DRAWINGS I DIRECTOR, BUREAU OF DESIGN RC-52M 



160 R 
C 6" R) 

MIN. 

z 
2 

~ 

0 

V 

~
;s 
N 

~ 
SAME SECT ION AS 
W-BEAM RAIL 
ELEMENT 

' ' 1 08 ( 4 1/"4 ") • I I ,I, I I. I I, 50 12') MIN 

616 !2'-0") MIN 

=11 
JJbJii\=-1 ! 

A. 24 X 30 
( 2%2 "X 11/a ") 
SLOTTED HOLES 
FOR SPLICE BOLTS 

.&20 X 65 
( 1/"' "X 2½ ") 
SLOTTED HOLE 
FOR POST BOLTS 

+0.76 
25.60_0.18 

( +.ITT) 1.062''-.007 

+O. 76 ss.oo_o.1a 

( +. 03 ) 2.000"-.001 Jl, 003-00 MIN 
' 4. 00 MAX 

( 0 134"0. 108 MIN) DETAIL B . 0.160 MAX 

TYPE A PLAIN WASHER 

A 
FOR SPLICE AND POST BOLTS, 
SEE DETAILS. FOR ALL SPLICE 
BOLT CONNECTIONS, PROVIDE 

160 R 
( 6" Rl 

MIN. 

z 
2 

~ 

0 

V 

I
, c-4 i=t~30· 

I . 108 (4 1/4") 

50 (2") MIN • 1.l. 1.I. I 1 · so 12") MIN 

I 616 ( 2' -0") MIN ' . 

1111111 

1

1111·11 

;I I 
.6.24 X 30 

~ 

[ 2'½2 "x 1 Ya "l 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

N 

~Ii 
n 

TABS TO 
CLEAR RAIL 
ELEMENT 
BY 1 ( ¼2") 

RECESS 1. 5 < 1116 "l 
DEEP x 25 ( 1 ") 0 

17. S 
{ ¾6") 

~ 
16(¾"lr 

32 

( 11/"'") 

V 
RECESSED OR 
CHAMFERED 

NUT 
, ,,1 .. , 7 I ' ~~ 16 <¾"J x 24 (3/is") 8 (o/is½'J 16 !¾"J x 24 <3/is"J OVAL SHOULDER 1T OVAL SHOULDER 

D 
_j f

)61¾"> 

35 { lo/16") OQlm 
tJ1 

35 I>¾,'> 

5.5 (1/32"ltl 5.5 ( 1/32") 
16 C %") 

32 ( 11;~ ") .A, 

POST BOLT SPLICE BOLT 

f USE L = 115 ( 41/z "l FOR ALL RUBBING RA IL TO GU IDE RAIL POST CONNECTIONS 
AND USE L = 255 ( 10") FOR ALL W-BEAM RAIL ELEMENT TO GUIDE 
RAIL POST AND ROUTED OFFSET BRACKET CONNECTIONS • 

.A, FOR FOUR (4) PANEL NESTED RAIL ELEMENT USE 
TERMINAL TO BE PLACED ON BACK 

OF RAIL ELEMENT 

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

TERMINAL TO BE 
OF RAIL 

PLACED ON FACE 54 ! 21/s "l SPLICE SOLT. 

ELEMENT 

ALTERNATE TERMINAL SECTIONS 
3 

( 1/1") 
3 

, Vs "l 

6 ( ¼"l 

FACE OF 

l =_+A~-}·· 

*ORTO BE DETERMINED BY ENGINEER. 

~~ ! . I 
' I= ~ OR ~[-' +- := 5EE OETA+\o~·w\rn FLARED n + - MODIFJCA LL QR :;; ~~:::::;='==--==t=~~- ~~:~JYR:~u1RE0. 

~ 

.7 

760 ( 2' -6") 

216 ( 8~") 1Ql )02 50 
( 3 ") < 4 "l I c 4 "l ( 2 ") 

32 < 11/~ "l 0 HOLES 

so 
150 { 6 ") ( 2 ") 

n 

I [ I ~---!-tl/ __; ~ ,J ' 
24 C 1 ") 0 HOLES 
FOR 22 ( 1/a ") 0 
CAP SCREWS 
AND WASHERS 

90 l 3½ ") 

SEAL WELD 
BOTH SIDES ( 3 ") 

~ 
)50 

( 6") 

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

DETAIL A 

+ 
_:i:: 
( : y 

•• PROVIDE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT ANO 
TIGHTEN ONLY TO A POINT THAT ALLOWS GUIDE RAIL TO BE FREE TO MOVE. 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES. 

TERMINAL SECTION BRIDGE CONNECTION 

O'S: ~;, N 

N 0~1 ;;; ~n 

66 
(2%") 

25 ( 1 ") HOLES FOR 22 ( 1/a "l HEXAGON HEAD 
CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS. 

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

RAIL ELEMENT. 

2. 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 

TYPE 2 STRONG POST 
GUIDE RAIL 

z:z/4.u~2~2~02 

0 !RECTOR, BUREAU OF DES I GN I, ~.,~c~r= 
SHT. _g__oF _§_ 

RC-52M 



f~ROTATlNG L BRACKET 

I 
1905 (6'-3")11905 (6'-3") 

W150 16) x 13.5 i9l POST 

POSITIONING OF ROTATING BRACKET 

ROUTED 
OFFSET 
BRACKET 

HEIGHT OF POST 

ROTATION ANGLES 

IP 
POST 

TABLE A 

430 370 300 215 115 
( 17 ") ( 14 112") { 113/4") ( 81/2 ") {4½") 

15" 30° 45• ,o• 75• 

i rt 
30" 

I 5° 

---

~100 14"1 
~ 

rr l?,: 

TOP OF ::_oPE~ ___ -

180 ( 7 ") 

PLAN VIEW 
SEE NOTE 4. 

~ 

Q 

/;/ 

" Y:: 
"" 

i2 

' 
" ,;,: 

Q /~Y<"' . ,/ ... 0 

I \ "" , I 
, I 

;g,f; / ) 

- BEAM RAIL ELEMENT 

1~ ' -I::___ I , _l 

/11-~11~l"I S !DE OF 
TRAFFIC FLOW 

/ IL-! 
.L ,. / ( 3Tt;:j-i 

22 { 1/R ") 0 HOLE FOR 
20 ( 1/.i ") 0 x 50 ( 2 "l HD HEX 
BOLT ANO NUT, 

STEEL POST 

TYPICAL FOR 
15°THRU 75°POSITIONS 

ROTATING BRACKET 

rr ~ a--, c·?-?n.J 
V,5. ~ 

ioi~~~-\- - -___I,~' 
-- -'~ 9\5,, --- ~~~5ol 

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

OF SLOPING RAIL, TERMINAL SECT JON, HARDWARE, EXCAVATION ANO CONCRETE. 

2. INSTALL DELINEATOR ASSEMBLIES UNDER SEPARATE PAY JTEM OR CONTRACT. 
FOR ADDITJONAL DETAILS, SEE TRAFFIC STANDARO 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 GUJOE 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 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 ANO ON NON-NHS ROADWAYS WITH 
70 km/h (45 rrphl POSTED SPEED LIMIT & ABOVE AND WITH CURRENT TRAFFIC 
VOLUMES 4000 YEH ICLES PER DAY & ABOVE. ON 2-LANE ROADWAYS WHERE 
CRASHWORTHY END TREATMENTS ARE REQUIRED, USE ON BOTH THE APPROACH 
AND TRAILING ENOS. TYPE 2 STRONG POST ENO TREATMENTS MAY BE USED ON 
THE TRAILING END OF GUIDE RAIL FOR HIGH SPEED NHS D!VJDED ROADWAYS. 

1220 '-- ROUND OR SQUARE 

515 
( 1' -8 1/4 ") 

PROJECTED FRONT FACE 
OF GUIDE RAIL 

800 
( 2' - 71/s ") 

~0"1 ANCHOR BLOCK 

PAY LIMIT 
FOR GUIDE RAIL 

PAY LIMIT FOR TYPE 2 STRONG POST END TREATMENTl SEE NOTE 1. 

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. 

11'130 (37'-6") 

ro..----DELINEATOR, SEE NOTE 2. 

1905 < 6' -3") 
( TYPl 

" " " '' " Io 1QQQ ( 3' -3") 
u u SEE TABLE A. U U MIN, TYP, 

ALL POSTS 

ELEVATION VIEW 

TYPE 2 STRONG POST END TREATMENT 
SEE NOTE 5. 

" " u 

II 

II 

u 
CLASS A 
CONCRETE ANCHOR 
BLOCK~----

TERMINAL SECTION 
BRJOGE CONNECTION, SEE 
DETAILS, SHEET 2. 

356 
lr,4 ") 75 < 3 "l MAX 

""':-W-,---,,11111 
610(2'-0") 

4-22 ( 1/a"l 0 x 460 ( 18") LONG 
MIN ANCHOR SOL TS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

END TREATMENTS 

RECOMMEN~ED AU~. 21 ,200~ RE~OMMENDED AUG •. ~ 1 ,2002 SHT. _l__ OF _§_ 

~ /~,,,-,, -I '(;;v ', . ' --- -· RC 5 
DIRECTOR, BUREAU OF DESIGN - CHIE(:>~NGINEER - 2 M 



MEDIAN 

SHOULDER 

TRAFFIC DIRECTION 
ROADWAY ,---A ,-----s ,-----c 

---
SHOULDER 

1i,.?E.R 

.L SE~ TABLE B • LL '-1•10 
~o 

I i1-=p= C < 1 o: ll ~) I 
I TAPER - . 

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

I 
15 m I 

15 m I 14. 4 m 
( 48' -0") C 50' -0") t 50' -0") 

TYPICAL EARTH MOUND FOR BURYING GUIDE RAIL 
SEE NOTE 2. 

REQUIRED 
SWALE WIDTH 
o. 6 m ( 2' -0 "> 

SHOULDER 

1.5m(5'-0"l 
AT TERMINATION 
POINT 

SHOULDER I 

3.6 m ( 12'-0"l 

1 I ,,~ f 300 ( 12") 
~\ ,y MIN. 
\Y ?]l COVER 

1.5 m (5'-0") 
ROUNDING 

EMBANKt.lENT 

SECT ION A-A 

VARIES I 

1, 1.5 m (5'-0") ,,y--s ROUNDING 

\. ,z;'• , ... /Ii\..".-_.,. 

E 
ro 

z 

" 

~I# 

R- ROCK 

SECTION B-B 

I 

I 

TABLE B 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXH.IUM FLARE RATES SPEED 

km/h "l'h 
CONCRETE GUIDE RAIL 
BARRIER 

120 75 20 : I 15 = I 

110 70 20 : I 15 : I 

105 65 IS ' I 15 , I 

100 60 18 ' I 14 ' I 

90 55 16 ' I 12 ' I 

60 50 14 ' I 11 ' I 

70 <5 12 ' I 10 ' I 

65 40 11 ' I ' ' I 

60 35 10 ' I ' ' I 

50 JO ' ' I 7 ' I 

SHOULDER VARIES : : r·~''"'" 
I 1: 10 
( 10: 1) 

~ 
~4-9 

~ 

SECT ION C-C 

NOTES 

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

2. ALL MATERIAL NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408. 

3. EARTHMOUNDS MAY BE USED TO BURY GUIDE RAIL ON HIGHWAYS 

;Jr~F~gs~6Eu~~E[~~SL~~~NT~~~o
1

eE~rctE~
4

~E~~~YA~~ :A~~ ~~~~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 

SHT. -1._0F _£_ 

~'--~~~ 1,,~o;1"~"'~"!r~/•=_,...~1 RC- 5 2 M 



~I~ 

ro 

'Elfl i 
V 0 - ~ 
0 ~ 
ro 
0 

~ 
N 

~ 
N 

~ 
~ 

SIDE 

a-1:s1;: 
V --

0 
~ 
n 

SIDE 

20 { 3/4 ") 0 
HOLE 

II 

PLAN 

FRONT 

WOOD OR PLASTIC OFFSET BRACKET 
TO BE USED WITH WOOD POSTS 

95 
( 3 3/4 ") 

o':'I"~ ~~:::;:: ·~ +x 
+ ~ 0 _+ 

70 

II 

n-=-_J_x 
+; -

(23/4")1 140 
+O ,-6 
(5½") 

22 ( 1/s ") 0 
HOLE 

64 [ 2½ ") 0 
HOLE 

22 ( 1/s ") 0 
HOLE 

54S 

( +0,- 1/4"> 

PLAN 

FRONT 

~1;:: 

ti 
N 

0 
~ 
~ 

01 ~ ' -
~ 0 

0 
V 

0 
n 
ro 

SHORT BREAKAWAY TIMBER POST 

SIDE 

~~~ TYP. 

LJ-p-
20 ( 3/4 "l TYP. 

a-1:s1;: 
V - -

0 
~ 
n 

PLAN 

200 t 8 ") -------., 

I 
-= =· =t 

SIDE 

khl
150 

7 

13 

FRONT 

30 ( 11/4 ") 

ROUTED OFFSET BRACKET 

1'1 

1

-
~ ~ 0kx = il1 - x 

Ov -
~ ~ 11 

20 ( 1/4 ") 0 
HOLE 

90(31/2")0 
HOLE 

FRONT 

(WOOD, PLASTIC OR COMPOSJTEJ 
TO BE USED WITH STEEL POSTS 

L 

1625 
( 5' -4 "} 

1830 
< 6' -0") 

1980 
< 6 1 -6 ") 

2060 
( 6' - 9 ") 

~I~ 

~ 

0 
~ 
n 

J, +---

:s1;; N_ 

w 
150 
( 6") 

150 
( 6") 

150 
< 6 "l 

150 
( 6 ") 

~EJ 
SIDE 

D 

200 
( 8 ") 

200 
( 8 ") 

200 
< B "l 

200 
( 8 ") 

OG: 

20 ( r~ ") "" 
HOLE , TYP 

II 

!l 
11 

PLAN 

X 

OPTIONAL HOLE 
FOR 

RUB RAIL 

~I 
JCT 

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 END 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 DBSIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

POSTS AND OFFSET BRACKETS 

RECOMMENDED AUG.21 ,2002 SH T. 2..... OF _§__ 

,,&ti:, 'iA:. e 
DIRECTOR, BUREAU OF DESlGN RC-52M 



( 

-

BLOCKOUT ( TYP. l 
C SEE SECT A-Al 

1905 ( 6' -3") 

:I: 

1 

-

" " 

150 X 200 ( 6" X 8 ") 
TREATED TIMBER POST 
OR STEEL POSTS CTYP,l 

1905 (6'-3") J 
I 

5715 ( 18' -9") I 1905 {6'-3") 
"T 

THREE SECTIONS OF W-BEAM, ONE INSIDE THE OTHER - 11430 C37'-6") 

PLAN 

- fVb I~/ \3fi c~ 
" -
" :': 

\_ GROUND LINE 
I 

1905 (6'-3") 

D~ 
~ -

" ( '' ',' 

I 

ALL RAlL ELEMENTS ARE 3810 ( 12'-6") ELEVATION 

CASE 2 

D • 

L 
, __ : ______ II II cq/Ri,,J/~/11 

GUIDE RAIL 
TYPE 2-S ENO 

TREATMENT 
OR POST ANCHOR 
OR APPROPRIATE 
END TREATMENT 

/ 19 18 " " 

JL ' 

" 
,. 

3 - 3B10 !12'-6"1 
SECTIONS OF 

NESTED W-BEAM 
11430 (31'-6") 

' ' ' 

" 

l S715 < 18'-9") I 
LONG SPAN OVER 
BOX CULVERT 

PLAN 

\2 11 

ELEVATION 

5715 I 18' -9 ") SPAN 

Il 
" 

FOR LENGTH OF 
NEEO, SEE DM-2 

CHAPTER 12 

' 

I 
0 ' . ,f 

DETAILS OF NESTED W-BEAM !TYPE 2-S) GUIDERAIL 
ACROSS LOW-FILL CULVERTS 

CASE 2 

NOTE 
FOR CASE 1 OR CASE 2 INSTALLATIONS, THE LENGTH OF W-BEAM RAIL 
MAY BE LONGER THAN AS SHOWN TO ACCOMODATE SPLICING OF THE 
RAIL ELEMENTS. RAIL ELEMENTS MAY BE CUT OR STAGGERED AND 
LONGER SPLICE BOLTS MAY BE USED. LAP RAJL ELEMENTS IN THE 
DIRECTJON OF TRAFFIC, 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

TWO SECTJONS OF 
W-BEAM RAIL ELEMENT, 
ONE SET INSIDE THE OTHER 

OFFSET BRACKETS 
SEE SHEET 5 

~~~~i TE~E:__L'-1---1-------' 

SECTION 
c-c 

SECTION 
D-D 

1905 (6'-3") 1905 l6' -3") 

B~ 

B 

j:J 

\_ GROUND 
LINE 

GUJOE RAIL 
TYPE 2-S END 

TREATMENT 
OR POST ANCHOR 
OR APPROPRIATE 
END TREATMENT 

Q 

_a_ 

A 

H 

3610 ( 12' -6") 

2 x 3610 ( 12' -6") 
SECTIONS OF 

NESTED W-BEAM 
7620 ! 25' -O"l 

ELEVA TI ON 

CASE 1 

2 X 3610 ( 12' -6"1 
SECTIONS OF 

NESTED W-BEAM 
7620 ( 25' -0") 

' ' 
I "" I ( 12' -6 ") 

LONG SPAN OVER 
BOX CULVERT 

PLAN 

ELEVATION 

1905 (6'-3") 1905 (6'-3") 

·706 ( 27 13/is ") 

FOR LENGTH OF 
NEEO, SEE OM-2 

CHAPTER 12 

' ' ' 

;;;;;;ii;; 

u 

I 

7 

GUIDE RAIL OR 
APPROPRIATE 

END TREATMENT 

3810 I 12' -6") SPAN 
DETAILS OF NESTED W-BEAM I TYPE 2-S) GUIDERA IL 

ACROSS LOW-FILL CULVERTS 

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

OFFSET BRACKETS 
SEE SHEET 5 

POST I SEE 
SHEET 1 -~LJ-+-----' 

SECTION 
A-A 

SECTION 
B-B 

CASE 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 

BVREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

ACROSS CULVERTS 

RECOMMENDED AUG. 21 ,2002 

,,94,":;; 
DIRECTOR, BUREAU OF OESICN 

SHT. __f_ OF_§__ 

RC-52M 



* 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 

SOLID OBSTRUCTION 
777771 177777 / / 

7620 
C 25' -0") 

MIN 

TYPE 2-s* 
GU JOE RAIL 

7620 
( 25' -0") 

TYPE 2-WCC 
GUIDE RAIL 

7620 
( 25' -0 ") 

TYPE 2-WC 
GUIDE RAIL 

7620 { 25' -0 '') 

TYPE 2-S GUIDE RAIL 

TYPE 2-W 
GUIDE RAIL 

TABLE I 

TYPE OF REQUIRED t 
GUIDE RAIL CLEARANCES 

2-SCC 0.3m(1'-0"l 

2-SC 0.6 m (2'-0"l 

2- S 0.9 m (3'-0"l 

2-WCC 1.2 m (4'-0") 

2-WC 1,5 m (5'-0"l 

2-W 2. 1 m ( 7' -O"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 GU I DE RAIL AND MED I AN BARR I ER. 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 MINIMUM DISTANCE. 

I I I 

t T EDGE OF SHOULOER I ~ 
D D D p D D D • Hl====' ~; ===========;t 

tTHE MINIMUM UNOBSTRUCTED DISTANCE 
FROM BACK OF GUIDE RAIL POST 

4. WHERE THE 0. 6 m C 2' -0") REQUIRED CLEARANCE TO OBSTRUCTION IS 
NOT AVAILABLE, USE 2-SCC GUIDE RAIL ANO 2-SCC DOUBLE NESTED 
RAIL WHEN THE DEFLECTION IS LESS THAN O. 3 m ( 1' -0"). 

REQUIRED CLEARANCE, 
SEE TABLE 1. 

TRAFFIC DIRECTION 

SHOULDER 
EDGE OF PAVEMENT~ I 

SEE NOTE 5 '- _ 

TYPICAL GUIDE RAIL TREATMENT 
WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

I 50 

~ 
N Fl 

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

( SEE DETAILS) 

c_ EDGE OF SHOULDER 

SHOULDER TRAFFIC DIRECTION 

C EDGE OF PAVEMENT j 

TYPICAL TYPE 2-SC GUIDE RAIL TREATMENT 
PAY LIMIT FOR GU!OE RAIL 

TYPICAL GUIDE RAIL TREATMENT 

APPROPR l ATE TYPE 
END TREATMENT 

20 ( 3/~ "l 0 HOLE 

TS 200x150x5 
(TS8x6x3/i6) 

WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

TO FACE OF OBSTRUCTION. 

200 

Pl 
7 
20 ( 3/~ "l 0 HOLE 

• j I . 75 
I ( 3 ") 

100 ( 4 ") 

16 C % ") 0 HEX 
BOLT L.:250 < 10"1 
STEEL WASHER, 
AND NUT. 

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

( SEE DE'TAILS) 

FRONT SIDE 

TYPE 2-W 
GUIDE RAIL 

TYPE 2-S GUIDE RAIL 

TYPE 2-SCC GUIDE RAIL WHEN DEFLECTION 
IS LESS THAN 0.6 m (2'-0'') 

TYPE 2-SCC DOUBLE NESTED GUIDE RAIL 
WHEN DEFLECTION IS LESS THAN 0.3 m 
( 1' - 0 ") SEE NOTE 4. 

7620 
( 25' -0") 

MIN 

TYPE 2-SC 
GU IDE RAIL 

7620 
( 25' -0 "} 

TYPE 2-S GUIDE RAIL, 
4 SPACES = 7620 ( 25' -O"l MW AN 
APPROPRJATE TYPE END TREATMENT 

TYPE 2-S 
GUIDE RAIL 

7620 
< 25' -0") 

TYPE 2-WCC 
GUIDE RAIL 

7620 
( 25' -0") 

I 

TYPE 2-WC 
GUIDE RAIL 

7620 
( 25' - 0 ") 

STEEL TUBE 

TYPE 2-W GUIDE RAIL 

TYPE 2-S GUIDE RAIL 

STEEL TUBE 
< SEE DETAIL 
THISSHT.) 

600 
( 2-4 ") 

225 150 225 
t9"i I <\"ii { 9") 

I I 

L J 

t nnnnnnnnnnnn1r'', 'H', f+= 
TRAFFIC DIRECTION 

~EDGE 
SHOULDER 

1-LEDGE 

OF SHOULDER 

OF PAVE~ENT 

200 ( 3/~ ") HOLE ~

" N -_,_ -g1~ 
-~N 
a -
N -

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

SOIL PLATE 
6 ( I/~ "l THICK 

5. THE TYPICAL DISTANCE FROM THE EDGE OF SHOULDER TO THE FRONT 
FACE OF THE W-BEAM RAIL ELEMENT IS 840 ( 2' -9"l. 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 AND STILL MAINTAIN 
REQUIRED CLEARANCES DETERMINED FROM TABLE 1. 

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

SHORT BREAKAWAY TIMBER POST 
( SEE RC-52 FOR LENGTH) 
C TRIM AS REQU!REOJ r SWAGED CABLE 

, ASSEMBLAGE 

0000 

--- DIRECTION OF TRAVEL 

\905 ( 6' -3"') 

400 300 
! 16") I ( 12 "l 

----7 

"""====~~ 
~ SWAGED CABLE 

ASSEMBLAGE 

50 ( 2 ") NOM. 
75 < 3 ") MAX. 

SOIL PLATE 
( SEE DETAIL 
THIS SHT. l 

PLAN 

LIMIT OF PAYMENT 

1';10_5: _( 6' -l..'.'.l 

GROUND LINE 

16 ( ¾ "l" HEX 
BOLT L:250 ( 10") 
STEEL WASHER. ELEV AT I ON 
AND NUT, 

TYPE 2-S POST ANCHORAGE 
( Al IHAILING ENDl 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

DIRECTOR, BUREAU OF DESIGN 

SHT. _J_ OF _.1_ 

RC-54M 



PAY LIMIT CONCRETE MEDIAN BARRIER 

TRAFFIC DIRECTION 

EDGE OF PAVEMENT 

~ CONCRETE {CONCRETE 
~ 
0 MEDIAN FOR FLARE RATE, MED I AN 

BARRIER' SEE TABLE 2, ' 
BARR I ER 

~ 

z ' < 
0 
w 
2 

1l20 ~ 
I 11s· -o"> 

MIN 

' ' ' I 

;z///,' _////~ 
_Spl!D OBSTRUCTIO 

. , ~ j ">- SEE NOTE 2. 

'- EDGE OF PAVEMENT 
TRAFFIC DIRECTION 

PAY LIMIT CONCRETE MEDIAN BARRIER 

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

OR LESS WHERE CONTINUOUS BARRIER IS REQUIRED 

TYPE 2-SC GUIDE RAIL 

0.6 m (2'-0"JMIN 
CLEARANCE-

" I 
717171-Y: ! !!!jj!!, 

1620(25'-o"> I ~ ~ ~ 

1 SOL_ ID_ qBSTRUCT ION ,l MIN. 
I 

' ' ' ' ! ! ! ! ' 

TYPE 2-S 
GU IDE RA l L 

7620 ( 25' -0") 

! ! 
FOR FLARE RATE, 
SEE TABLE 2. 

! ! 

! 

! ' 

TYPE 2-WCC 
GUIDE RAIL 

7620 ( 25' -0 ") 

. 

TRAFFIC DIRECTION 

TYPE 2-WC GUIDE RAIL 

~EDGE OF PAVEMENT 

. 
-

0,6 m C2'-0"lMIN '- EDGE OF PAVEMENT CLEARANCE 
TYPE 2-SC GUIDE RAIL TYPE 2-WC GUIDE RAIL 

TRAFFJC DIRECTION 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 
6. O m < 20') TO 10. O m ( 30') 

WHERE CONTINUOUS BARRIER IS REQUIRED 

I 

J 1: 10 
( 10: 1 

' 

MIN. 
MIN. l 

MIN. 
MIN. l 

t t: 10 I 
( 10: 1 I 

TYPE 2-WM 
MEDIAN BARRIER 

J 1: 10 MIN. 
( 10: 1 MIN. l 

t 1: 10 MIN. 
( 10: 1 MIN. l 

TYPE 2-WM 
MEDIAN BARRIER 

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

840 
( 2' -9 ") 

TYP. 

R = 6.0 m 
( 20' -0") 
MIN 

3.0 m ( 10'-0")TYP 

3. 0 m ( 10' -O"l TYP 

840' r::·. • ~ -I 2' -9"l.'.___J 
TYP. 

GUIDE RAIL MAY BE TERMINATED 
HERE (OUTSIDE THE CLEAR ZONE . 
IF POSSlBLEl WITH PROPER 
END TREATMENT. R =< i36,o_r; .. 

1 
MIN 

END TREATMENT OR 
TERMINAL SECTION 

INTERSECTING 
SIDE ROAD 

± ± 

DRIVEWAY 

.. 
* VARIABLE DEPENDING ON FUNCTIONAL 

CLASSIFICATION OF HIGHWAY. 

TYPE 2-S 
GUIDE RAIL 

= 6. O m 

'- R = 3. 0 m 

( 20' -0") 
MIN 

ES 

EP 

EP 

ES 

TYPE 2-S 
GUIDE RAIL 

( TYP. l 

t 1 O' -O"l 

TYPE 2-_S 
GUIDE RAIL 

r - . MIN 

\ IF PROTECTION IS REQUIRED, GUIDE RAIL f"1 MAY BE USED BEYOND THIS POINT. 

TABLE 2 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 

FLARE RATES FOR BARRIER DESIGN 

DESIGN 
SPEED 

km/h "Ph 

120 7S 
1 )0 70 
)05 GS 
100 60 
90 ss 
80 50 

70 4S 

GS 40 
60 35 

50 30 

MAXIMUM FLARE RATES 

CONCRETE 
BARRIER GUIDE RAIL 

20 : 1 15 : 1 
20 : 1 15 : 1 
19 : 1 15 : 1 
18 : ) 14 : 1 
16 : ) 12 : 1 
14 : 1 )1 ' 1 
12 : 1 10 : ) 

11 ' 1 9 ' 1 
10 : 1 8 ' 1 

8 ' 1 7 ' ) 

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-SBM. 

/ EDGE OF PAVEMENT 

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

I Yl-'C l-WM APPROPRIATE TYPE END TREATMENT M!::lJIAN APPROPRIATE TYPE END TREATMENT TYPE 2-WM COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION ~ 

z ~­~2 
0 ;; 

0 
Z' 
<­-~ o­
w-
2E 

ro 

~ 

MEDIAN BARRIER 

MED I AN q_ ~ 

----

50: 1 TAPER_/ 

SEE DM-2, CHAPTER 12 OPENING SEE DM-2, CHAPTER 12 
6m(20'-0"l 

~ -

EDGE OF PAVEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

MEDIAN BARRIER 

/so: 1 TAPER 

~MEDIAN It_ 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

RECOMMENDED AUG. 21, 2002 

~ 
DIRECTOR, BUREAU OF DESIGN ,; 

SHT 1.... OF ..1... 

RC-54M 



TRAFFIC DIRECTION 

FOR APPROPRIATE TYPE 
ENO TREATMENT SEE 
DESIGN MANUAL PART 2, ----, 
PUB. 13M. 

oCC 1~ ,1 
-·· 0-.=.:: vi :a, 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2, SHT.2 

FOR FLARE RATE, 
SEE TABLE 2, SHT. 2 

SINGLE FACE CONCRETE 
BARRIER INSTALLED ALONG 
THE LENGTH OF THE BRIDGE PIERS 

EDGE OF PAVEMENT 

EDGE OF SHOULDER 

--FOR APPROPRIATE TYPE 
ENO TREATMENT SEE 
DESIGN MANUAL PART 2, 
PUB. 13M. 

EDGE OF SHOULDER 
EDGE OF PAVEMENT 

O. 6m 
( 2' - 0 ") 

O. 8m { 2' -9 ") TYP. 

t 
1: 10 ! 10: ll 
SLOPE MAX. 

"-- EDGE OF SHOULDER ( NO CURB) 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

• 
O. 6m 

( 2' -0") 

t 
11 1 o ( 10: 1 i 
SLOPE MAX. 

I.Om (3'-0"l MIN • 
TO HINGE POINT 

'~:, o:,:-:--.. 
Af1N, 

t 1: 10 ( 10: 1) 
OR FLATTER 

20 : 1 SLOPE ( MAX. 

RELATJVE TO GRADEl 

~---USE 0.3m (1'-0"l TO 0.6m (2'-0") 
STRAIGHT TAPER OFFSET OVER THE 
ENTIRE LENGTH OF THE TERMINAL, GRADING DETAIL FOR PARALLEL TERMINALS 

TREATMENT AT OBSTRUCTIONS FOR 
MEDIAN WIDTHS GREATER THAN 6.0 m 120' -0''1 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

• 1: 10 
( 10: 1) 

EOI ' a,z 
.- ::::E----,-~ ....... 20 1 1 APPROACH SLOPE 

RELATIVE TO GRADE 

z 
;; 

~ r_ 
0. 
-o ~. 
Zo 
~n 
0 

',! E 
0 

0 

WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

SEE GRADING 
DETAILS 

TRAFFIC DIRECTION 
EDGE OF PAVEMENT~ 

EDGE OF SHOULDER 

-- -- -- -- __ FLOW LINE~ -- -- INLET 

l
w 

-o ~ 
•• - 0 
0 .. ...J -- ~ 

FOR FLARE RATE, SEE TABLE 2, 
SHEET 2 

EDGE OF SHOULDER 

1: 1. 5 
{ 1. 5: 1) 

/ 
/ ,, 1.5 

D 
( 1. 5: 1) 

"' 

w 7. 2 m 
~ ( 24' -0 "] 
0 

1:1 
oc 
w 
oc 
oc 

( 2= 1) I 
< 
~ 2,4 m (8'-0"l 

WlTH ROUNDING 

If)~ 
~N 

1: 10 ( 10: 1) 
SLOPE MAX. 

o? 
Ov 

o? 
0~ 
N_ 

o.Gm 
( 2' -0") 

ITTN 
ITT' 
n· 

ITT­
n' ~" 

010 Na 

::::~ 

0 

' 
V 

E 
N 

-

GRADING DETAIL FOR FLARED TERMINALS 

E? ---
0, L:: 7620 --
0.:~ 

1 
{25'-0") ---

" -u 
~ 

" ~< 

,, 
a 

r- FLARED INSTALLATION 
LA+ b/o ( L1) -L2 

LON= 
b/o + LA/LR 

t---1: 10 OR FLATTER -
( 10: 1) 

i 1: 10 C 10: 1) 
OR FLATTER 

I~ 
Al/ii_ 

PARALLEL INSTALLATION 

LON= LA-L2 

- ~ LAIL R 
LLON 

EDGE OF PAVEMENT - LR= - -
APPROPRIATE 
TYPE END 
TREATMENT 

TYPICAL TYPE 2-S GUIDE RAIL 

SEE DM-2, CHAPTER 12 FOR GUIDELINES 

TRAFFIC DIRECTION 

MEDIAN TREATMENT AT DUAL STRUCTURES 

8147 (26'-B3/~"l 

MIN. 

PARAPET CONNECTION, 
SEE DETAILS, RC-SOM 

,, 

---= --= 
I 1: 10 OR FLATTER - -
"tt10:1) ---

--= - MEDIAN 

LON 
TYPE 2-S ENO TREATMENT 
( SEE RC-52M) OR 
END ANCHORAGE 

--= --= --= --= --= --= --= --= --= 
LENGTH OF BARRIER NEED I LONI 

** 

t SEE SHEET 1) 

TRAFFIC DIRECTION TYPE 2-S GUIDE RAIL 

SEE GRADING 
DETAILS 

EDGE OF PAVEl,!ENT 

* -oi:s' .. - 0 o .. ...J -- ~ 

FOR FLARE RATE 
SEE TABLE 2, ' 

MEDIAN lt_~EET 2 0.9 : ~ 
< 3' -0 ") 

MIN b;;; ,,;;,, 
-"*"""-- .... ----

1
* w 

-o ~ 
.. ~ 0 
o .. ...J -- ~ 

DO NOT INSTALL END TREATMENT 
WITHIN 1 m FROMl. 

APPROPRIATE 

o. 9 --...__ .--- _ 
{ 3' -0") --..........__f I 

•IN .--1:. 
EDGE OF SHOULDER~ 

s=_ EDGE OF PAVEMENT 

7620___MIN. 
( 25' -0 ") 

TYPE 2-S GUIDE RAIL 

SEE PUBLICATION 13M, DM-2, CHAPTER 12 FOR GUIDELINES 

TYPE END TRAFFJC DIRECTION 
TREATMENT 

TREATMENT AT OBSTRUCTION FOR 
MEDIAN WIDTHS GREATER THAN 10. 0 m I 30' -0"1 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

·sol ID OBSTRUCT I ON 
Ill/Ill/I 

NOTE: 

FOR FURTHER END TREATMENT DETAILS 
SEE OM-2, CHAPTER 12 FOR 
GUIDELINES. 

* A 1: 10 ( 101 11 SLOPE MINIMUM IS REQUIRED IN FRONT 
OF THE BARRIER, IF ANY PORTION OF THE BARRIER IS 
LOCATED WlTHIN 3. 6 m ( 12' -O"l FROM THE EDGE OF 
SHOULDER { HINGE POINT). BARRIER MUST NOT BE 
PLACED ON SLOPES STEEPER THAN 1; 6 ( 6: 1 J • 

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 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

~002 

DIRECTOR, BUREAU OF DESIGN 

SHT l._ OF ..l.. 

RC-54M 



EARTH 
1. 8 m 
PAV'T 

TOP OF S LINE OR ABUTMENT WALL FOR STRUCTURE 

MOUND TO BE 19, 2 m ~ 
(6'-0") ABOVE 1:2 ~->' (64'-0") 

TYP-------. ...,. , ~ ~ o ~ 
"'- ....._co ~ ,-- SEE NOTE 2. 1,, ::, 

GRADE LINE•~ (2, I) ~~O '\'" v' av,v '" "vv v • ~-, p 

~r=,A=,=,=1c=o=1=RE=c=r=10~:~"'===,s'-..:;::::=:/ r,-,-,_-~ ~ ~ ~========= 

_ _ ~ __ ~- {_ .- _ _ _ _ _ 1. 8 m ( 6 -0 l ABOVE ____::, ct.-------. ' * ' \ A ~ * EARTH MO,UND,, TO BE ~ 
\ 1 '- PAV' T GRADE L !NE 

TRAFFICDIRECTION \~ .____A Ls1NGLEFACE La:1 ~/ -i:2(2:llTYP. t:=====:':'.~=~;~ \ CONC BARRIER };;;;::::==i==~•f:_============== 
~ SEE NOTE 2------' ~->' 

m 
0") 48.0m(160'-0") 3.6m 19.2m 

MIN. C 12' -0 ") ( 64' -0 ") SEE RC-52M, SHEET 4. 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-GRADE DUAL BRIDGES 
SEE NOTE 4 

22.5 mtii_,1s.o m~,_ 30.0 mQ ~tR~E_:i 30.0 mQ _,15,0 ~"'~.s -"' "' 
( 75' -0") ( 50' -0") ( 100' -O"ll nt 100' -O"l ( 50' -0 ") ( 75' -0 ") 

re ~s B- c7 
0 0 0 

TRAFFIC DIRECTION i I -: 
i_-=:-,. *~ ;c_::_::- j I~ 

I 
,- 1*-

TRAFFIC DIRECTION I -PIERS {TYPl I 

0 /,, 

c=1 ~c ~s s~ 

22. 5 m tii " 30.0mQb ~ 30, o mQ " 22. 5 m tii TRANS IT ION 15.0 m 15.0 m ~ 
, ... .,, ""' '~"' '"" ' '""' -" "' '''""-""' t c;n• -n"I I 71;' -n "l - r,.,' c-cc.--T,n'1 

VARIES 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR OVERHEAD STRUCTURES 
FOR MEDIAN WIDTHS OF 18. 0 M ( 60' -0") OR GREATER 

SEE NOTE 4 

'i. SHOULDER SHOULDER 

AT THE APPROACH END OF 
E GUIDE RAIL. 

t 
SHOULDER-, 

I 
VARIES 

O - 4. 8 m 
I VARIES 

O - 4. 8 m VARIES I 3.6 m 3. 6 m 
( 12' -0") I ( 12' -0") 

I 1., m I I "· -o .. , 
RNDG 

,·. 'I, \ ,, ' 
!: 6 MAX I ~ -z:·' ( <, !J 

( 6: 1 MAX ) ,,4 -----
1: !2 MIN ti\'\ ) 1. 8 m 

C 12: 1 MIN l 
C 6' -0") 

SECTION B-B 

_I_ '{ARIES 

I ,, ' \: 6 MAX 
( G: 1 MAX l 

( 'i: 1 ) 1: 12 MHI 
l 12: 1 MIN l 

VARIES 

1: 6 MAX 
f 61 I MAX l 

11 12 MIN 
112: I MIN J 

(0-16'-0") (0-16'-0") 

1:4 
t4:f) 

VARIES 
O - 1. 2 m 

(0 - 4'-0") 

SECTION C-C 

SHOULDER 

VARIES 

\: 6 MAX 
( 6: 1 MAX l 

n 12 MlN 
< 12: 1 MIN l 

TOP OF MOUNO IS \, 8 m ( 6' -0") ABOVE PAV' T EOGE 

, .. < 
150 ~--,/ 
16"1~ 

~ 

PROVIDE DRAINAGE IN 
ACCORDANCE 11TH RC·58M. 

SINGLE FACE CONC BARRIER 

l \Q\' 1,1,1.'I. l 
\: \Q_ l,l~J 

SUBBASE 

SHOULDER II ,PAV' T EDGE 

' 

13 ( ½ ') PREMOLDEO 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 CONC, BARRIER. 

4. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408. 

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 

RECOMMENDED AUG. 21, 2002 

~ 
DIRECTOR I BUREAU OF OESIGN 

SHT .i.. OF ..1... 
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SECTION A-A 
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TOE OF FILL 

SEE NOTE 3 

EDGE OF SHOULDER 

PLAN VIEW 
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HEIGHT OF GUIDE RAIL IS MEASURED 
FRO~ GROUND DIRECTLY BENEATH THE RAIL 
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7620 (25'-0") 
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SEE NOTE 1 
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GENERAL NOTES: 

1. HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN 
AFTER CROSS!NG DITCH BOTTOM TO ACHIEVE 
ONE FOOT OF COVER. 

2, WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A 
CUT TO FILL SLOPE, THE PREFERRED TREATMENT IS TO 
ANCHOR THE GUIDE RAIL TO THE CUT SLOPE. 

TOP OF CUT 

3. PROVIDE 23. 0 m ( 75' -0") MINH.IUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINING OF THE HAZARD. 

11 
II 

II 

LJ 

CONCRETE~ 
ANCHORAGE 
BACKSLOPE ~ '\ 

' ' 
\_-, V 

-;::.-:::. :..--

SEE NOTE 4 
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BOTTOM OF 
DITCH 

3810 l§_lO I MEASURED ALONG 
( 12' -6 ") ( 12' -6") RAIL FACE 

~ 

4. BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 3810 ( 12' -6 ") 
OF RAIL ELEMENT AND HARDWARE. 

~~~ 
S\..o?E 

~e\..E SEE SHEET 7 FOR ~ 
POST ANCHOR DETAIL~ s\..o?E t- 300 ( 1' -0") 

t ------Ir 7 
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11 II II 
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CONCRETE BACKSLOPE 
ANCHORAGE, SEE 
SHEET 7, 

--
II 
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II II 

II II 

LJ LJ 

- - - - -
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COVER 

ELEVATION VIEW (PROFILE ALONG RAIL) POST BACKSLOPE ANCHORAGE 

I 

~ SHOULDER 'I" VARIABLE ' 

:._:-_-_-_-:._-_-_-:._-:_-- '-~','' l __ ""~".'~-------
SLOPE ! ! 

i I 

LJ 

SECTION B-B 

300 
( 1' - 0 ") ______ n r SHOULDER 

COVER 

** 
0 ( 10: J J 

SECTION C-C 
CONCRETE_/ 
.A.NCHORAGE 
BACKSLOPE 

* * ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 (1'-0'") BURIAL. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
SINGLE RAIL 

10: 1 FRONT SLOPE 
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TOE OF FILL 

~ 

1905 
( 6' -3 ") -;ir, 

7620 ( 25' -0") 

jlj jlj 
SEE NOTE 5 

a b* 
600 

EDGE OF SHOULDER ~ 

CONCRETE 
ANCHORAGE 
BACKSLOPE ~ 

"-...,,cl 
\_ ,,1!' -: 

.,,. / ? 
~ " , '= I ;1 

0 
0 

N 

GENERAL NOTES: 
1. THE TOP OF THEW-BEAM RAIL IS HELD CONSTANT RELATIVE TO 

ROADWAY PROFILE GRADE. A SECOND W-BEAM RAIL IS REQUIRED WHERE 
THE DISTANCE BETWEEN THE GROUND AND BOTTOM OF THE TOP RAIL 
EXCEEDS 450 ( 18") ANO IS INCREASING. MAXIMUM HEIGHT OF DOUBLE 
RAIL SYSTEM IS 1140 ( 45"), TAPER BOTH RAILS TO MAINTAIN 
MAXH.IUM HEIGHT. FLARE RATE FOR THE RAIL IS 121/2: 1. 

2. HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN AFTER CROSSING 
DITCH BOTTOM TO ACHIEVE ONE FOOT OF COVER. 

3. USE 2449 { 8' -O"l 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 ANO 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. 

S. PROVIDE 23. 0 m ( 75' -0") MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGIN I NG OF THE HAZARD. 

6, BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 3810 ( 12' -6") 
OF RAIL ELEMENT POSTS AND HARDWARE. 

BOTTOM OF 
DITCH 

3810 ----
( 12' -6") 

SEE NOTE 6 
3810 

( 12' -6") 
MEASURED ALONG 
RAIL FACE 

~ ~ ( 2' -0 ") 
TYP, * a:b=12.5: 1 PLAN VIEW 
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SHOULDER 

SEE SHEET 7 FOR 
POST ANCHOR DETAIL 

HEIGHT IS PARALLEL TO GRADE SEE NOTE 2 

SEE NOTE 1 

"~ II " II II 
II II II II II II II II II 
LI LI LI LI LI LI LI LI LI 

2ND W-BEAM RAIL 

DITCH 

ELEVATION VIEW (PROFILE ALONG RAIL) 

VARIABLE SHOULDER 
NOT STEEPER THAN 

. I \/AR1~6L~ 

II 
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LI 
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CONCRETE 
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300(1'-0") 
COVER 
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II II 
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II II 4l 4l 
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POST ANCHOR 

1905 C SEE NOTE 3) 

( 6' -3 ") 

ANCHORAGE BACKSLOPE, 
SEE SHEET 7. POST END ANCHORAGE 

VARIABLE 
NOT STEEPER THAN 

1: 4 ( 4: 1) 

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

1:4(4:1) I~ 

I 1,6 sLD?~ _______ _, f G: ! l I I 116 1\/~RL-** ________ , /611 ) 0 
~o~ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

SECTION B-B 
WITH W-BEAM RAIL 

II 
u 

DITCH 

SECTION C-C 
COVER _/ 

CONCRETE 
ANCHORAGE 
BACK SLOPE 

** ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 C 1' -0") BUR JAL. 

RUB.EAU OF DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
6: 1 FRONT SLOPE 

RECOMMENDED AUG. 21, 2002 

~ I /H.IM1 , t: "llft-tb-.·-
, 2002 

OJ RECTOR, BUREAU OF DESIGN 

SHT .i.. OF ..1_ 

RC-54M 



63 62 

(2½") {2½") 

---t 

350 { 14 ") 

50 50 62 63 

( 2 ") ( 2 11 i I C2½"l 

Q} f €)- - I_ -

r 
I 

I I 

I- 4)-

I 

---+---
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20 ( 3/~ ") 0 HOLE ( TYP.) ~ ~ POST 
ONLY IF PLATE IS BOLTED 
TO POSTS. 

STEEL PLATE - 13 rrrn ( ½ ") 
GALVANlZED 

WELDED OR BOLTED TO POST 

350 ( 14 ") 

200 CB") 150 (6"l 
I I • I 
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r-1 
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01~ ~v ~: 

~I~ 
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STEEL POST -13 ( 1f2 ") STEEL PLATE 

I 

3-25 ( 1 ") 0 HOLES TO 
BE FIELD DRILLED 
JN RAIL ANO ATTACHED 
TO STEEL PLATE WITH 
22 { 1/a ") 0 HEX BOLTS 

GUIDE RAIL 

PLAN 

BOLT PLATE 
ST WITH 

SLOTS ( TYP. l 

14 { ½ ") 0 BARS TO BE WELOED TO 
THREADED INSERTS FOR M25 x 50 
( 1 "x 2") GALV. HEX HEAD CAP SCREWS. 
CAP SCREWS TO BE THREADED A MIN. OF 
48 ( 1 ¼ "l ANO INSERTS THREADED 
A MIN. OF 45 ( 113/is"l. 

= = 
TERMINAL 
CONNECTOR\ 

= = = = = = = 
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I 
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REQ' D. 

~- - - - - - - - - - - - _!) 
45 ( 13/~") 

22,5 
( 1/e "l 

~1 · N~~ N-i 
~ 
V 

25 ( 1 ") 0 HOLE 

ELEVATION 

CONCRETE BLOCK ANCHOR 

350 ( 14 ") 

200 150 
( 8 ") ( 6 ") 

SQUARE WASHER 
STEEL 13 ( 1f2") STEEL PLATE 

S ( 1/~"l THICK - GALVANIZED 

3-25 ( 1 "J 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 ( 1/a ") 0 HEX SOL TS 
50 ( 2") LONG WITH 

I I 

RUB RAIL 

PARTIAL PLAN 

STEEL POST 
1830 (6'-0") SQUARE WASHER. ----~ ROUTED OFFSET 

NOTE 

ROUTED OFFSET 
BRACKET 

x 
< 

ii ;~I· II: 
~ 

'.' 

-;c==-·-

CT_L 
TYPICAL ELEVATION 

STEEL POST 
W15Ox13.5 (W6x8.5 

FOR ROUTED OFFSET BRACKET 
OETAIL SEE RC-52M. 

50 l 2 "l LONG WITH 
SQUARE WASHER.~ 

~

GUIDE 

TO PO ¾ ") 0 HEX 
4-16 { B (

2
") 

[
~g~J\~~H HEX NUTS .~DRlL~~~~R~OLE 

LONG7 ,, 
I 
I 

~ \1/: 
BRACKET /STEEL POST 

2440 ( 8' -O"J LONG 

I i~ (oh FLANGE I cy-- ,--F I I I : I ~,~ 
I ~ ~ EACH 51 DE 

25 C 1 ") 0 HOLES TO BE 
FIELD DRILLED IN 
RAtL AND THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 C 1/e "l 0 HEX BOLTS 
50 {2") LONG WITH 
SQUARE WASHER. 

~1~ N_ 

-''*'' : I ~1;; I 

It_ POST 

FRONT VIEW 

13 ( ½"l 
STEEL PLATE 

ELEVATION 

POST ANCHOR DETAIL 
DIMENSIONS ARE TYPICAL 

STEEL PLATE 

25 ( 1 "l 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL ANO THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 ( 1/s ") 0 HEX BOLTS 
50 ( 2 "l LONG WITH 
SQUARE WASHER. 

~ -
01101, 'I0l1I0I I I I 

0 
w 
~ 

-1~)+-El~ 

BOLT PLATE 
TO POST WITH 
4- 16 < % "l 0 HEX 
BOLTS 50 (2"l 
LONG WITH HEX 
NUTS. 

It_ POST 

FRONT VIEW 

~I~ 

ELEVATION 

W-BEAM RAIL ATTACHMENT 

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

so 
12 

"I I COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACK SLOPE 
ANCHOR TERMINAL 

END ANCHORAGE DETAILS 
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NOTES 
1. PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 623, 
A. MINIMUM CONCRETE CLASS: AA, EXCEPT 

USE CLASS AAA CONCRETE FOR PRECAST BARRIER. 

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 PREMOLDEO 
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 AND TEMPORARY BARRIER INSTALLATIONS, USE SIDE­
MOUNT (BARRIER-MOUNT OELINEATORJ OR TOP-MOUNT DELINEATORS 
(BARRIER-MOUNT DELINEATOR OR REFLECTOR UNIT) AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT DELiNEATORS 
660 ( 26") FROM THE PAVEMENT TO THE CENTER OF THE DELINEATOR. 
INSTALL TOP-MOUNT DELINEATORS AS FOLLOWS: 

( 1) CENTER BARRIER-MOUNT DELINEATOR ALONG LONGITUDINAL 
CENTERLINE OF MEDIAN BARRIER. 

(2) LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC-1604. 

FOR PERMANENT INSTALLATIONS, PLACE DELINEATORS AT A MAXIMUM 
LONGITUDINAL SPACING OF 25 m (80'-0"l FOR TANGENT SECTIONS AND 
12 m ( 40' -0") FOR CURVE SECTIONS WITH A HORIZONTAL RADIUS LESS 
305 m ( 1 000' l • 

THAN 

6. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WITH PUBLICATION 
408, SECTION 350. A LAYER 25 ( 1 ") 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 (MPTl 
AND IN PERMANENT INSTALLATIONS. FOR TEMPORARY INSTALLATIONS, 
EMBEDMENT IS NOT REQUIRED. 

8. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") 
EXCEPT AS SHOWN. 

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

10. FABRICATE REINFORCEMENT BARS ACCORDING 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 LONGITUDINAL DIRECTION TO 
PRODUCE SCORES APPROXIMATELY 4 ( 1/s"l IN DEPTH. 

**13 (#4) STIRRUP, 
5 REQ' 0. EACH 
ENO OF BARRIER----+-i 

3-#13 ( #4) 
FULL LENGTH 
OF BARRIER 

f\ . ' . ,-:.,..,,_,'j ·/\ 
• /\ /'\A• ..; ·.· .. 

slI I 

125 
( 5 ") 

60 { 2½"l 
~ 

240 
( 9 ") 

120 
14l'.'J "1 

1 

*cur BAR AT EVERY JOINT IF MADE 
CONTINUOUS FOR SLIP-FORM 
CONSTRUCTION. 

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5 • 

**13 ( #4] 
BARS, FULL LENGTH 
OF BARRIER, 

'-

;.O 
\. 

a''' 
~ ~ io' ~ 

" 
I _1S 
~ :>''~ 
' ' ·('(~· 

~I ~[~ I 
~ 

0 

ro 

o=' ~"' 

.) 
' 

~1~125 15"1 

~ I 610124"1 I 

250 R 
I 10"RI 

125 
( 5 ") 

.----1 

TYPICAL CAST-IN-PLACE BARRIER 

• 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

#13 ( #4) 
STIRRUP 

{ 2 REQ' 0. l 

·.n:-1 
;,:_~- .. 

-

TYPICAL REFLECTOR UNIT, 

MATERIAL, 
SEE NOTE 6. 

BOTTOM SURFACE 
SEE NOTE 11. 

TYPICAL PRECAST BARRIER 
FOR DIMENSIONS ANO DETAILS, SEE 
REMAINING SHEETS OF THIS STANDARD. 

it 

\. , 

""* 
.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 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED AUG.21 ,2002 ! BC-736M I REINFORCEMENT BAR FABRICATION DETAILS l~ SHT J__ OF..!_ 

RC-57M REFERENCE DRAWINGS D !RECTOR , BUREAU OF OES I GN 
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#13 (#4) STIRRUP, 
5 REQ' D, EACH 
END OF BARRIER 

I 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

~~Fr---------- -------1---1--1-: ~I~ 

' / -, .7\ SEE NOTE 1 
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40 ( lifg_") 
MIN. TYP. ~~t~~,~~_,.L' ./ A/ i? s-•13 1•<1--t-

1r-----i~r 1 

,~ 

.. _.;,. . ._.;,_ - ·.·.1. STIRRUPS Ii:! 

SECTION A-A 
50 (2'') SPA.--l~A 

ELEVATION VIEW 

r:- TRANSITION TYPICAL END 

#13 C #4) 

4-~-1-4-~--------------- - - - - _,_ - - - -1- 4 - ~ -1- 4 
_l_l_ _j___J__ ~ 2- • 13 I • 41 

• 13 I •41 I 11 1 1 I ST I RRUP5 
SEE SECTION A-A • • • • 

-ct~~~~1-~I--------------
HH¥ 

~tttt 
-----H-1 1r="1~~= 

4-HM 
- -£~ ~A-RRIER 

1-~-1-t-r--------------- - _,_ - - - - - - -1- t - r -1- 1 
SLOT IN END OF 
BARRIER FOR 
l/2"X 12"x 27" 
STEEL PLATE 

l!-
3.6 m ( 12') MIN. 

#J3 ( #4) Cl 

I ~o t 2 "l SPA~ I 3a < 1 ½ "l 
<TYP.) (TYP.l 

TYPICAL BARRIER PLAN 
BOTH ENOS OF ElAHRIER ARE TYPICAL. 

NOTES 
1. A TYPICAL ENO TRANSITION MAY BE USED FOR PERMANENT BARRIER INSTALLATIONS 

ONLY WHEN THE LAST BARRIER SECTION IS LOCATED OUTSIDE THE REQUIRED CLEAR 
ZONE, AS DETERMINED IN PUBLJCATION 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 krn/h (35 fll)h l OR LESSI OTHERWJSE, USE AN IMPACT 
ATTENUATING DEVICE. WHEN CONCRETE BARRIER IS TERMINATED AT THE 
END OF PARALLEL RAMPS OR T INTERSECTIONS, A 2. 1 m ! 1' -0") END TRANSITION MAY BE 
USED WHERE THE LEGAL SPEED JS 60 km/h (35 fll'h) OR LESS. FOR BARRIER INSTALLATIONS, 
AN IMPACT ATTENUATING DEVICE JS 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 ANO 
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 ( 11/z ") , 

4. EPOXY COATED REINFORCEMENT JS NOT REQUIRED WHEN PRECAST CONCRETE 
MEDIAN BARRIER IS TO BE USED IN TEMPORARY INSTALLATJON ONLY, IN 
ACCORDANCE WITH SECTION 627, AND IDENTIFIED AS SUCH, AS SPECIFIED 
JN SECTION 714.6(c). 

I I 
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SECTION B-B 

1B 
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oc 

WWF 152 x 152 
(WWF6x6l 
MW19 x MW19 
{ MW 2. 9 x 2. 9 J TYP 
EPOXY COATED 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3, 
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WWF FOR REMAINING 
38 < 1 ½ ~••-~•• -~ ~, ~n • -n 

SO ! 2 ") SPA. 

"1 

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 ENO OF THE BARRJER 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 
(8) THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 

THE END OF THE BARRIER SYSTEM CAN BE BURIED IN A CUT 
SECT ION. 

<C) 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. 
RECOMMENDED AUG. 21 ,2002 

~] 
0 !RECTOR, BUREAU OF DESIGN 

SHT 1.... OF_§_ 

RC-57M 



IMPACT h ~ 

10 c¾"> ~ 
ATTENUATING ~ rf-+--IMPACT 

ATTENUATING 
DEVICE MIN. TO 

DEVICE 

W16-2R & 2L 
CLEARANCE 

•:!I 
MARKER 

~ 
W16-2R 

THROUGH ROADWAY W16-2R 

DETAIL A 

•:tit 
CLEARANCE 
MARKER 
WI 6-2R AND 2L, 
SEE NOTE 2. 

GORE AREA 

25 ( 1 ") 
MAX. 

STEEL PLATE , 
SEE NOTE 1. 

u 
165 
( 6 ½ ") 

DELINEATION OF IMPACT ATTENUATING DEVICES 

..... it 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER, 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

CONCRETE TOP UNIT 

INLET BOX 

CAST IRON GRATE 

-1= ·D· 
~ J .... • .a 
- ~ •Li • -~ • <I. ·t, 
~ ·o··~. ""' 
- "--- b. 

<;J .,ff .t> • • ,,_; 
• ..o ·..,.. ~ ·p • t:,. • " • I) 

:. • 'v • 

165 < 6'a_") 

SLOT DETAIL 

+O 
1913/,"14 

1-'A,"t '.;:". -~'_-i_-,•, "~-o: ~" 
-,-.-.-A"7. =.--:-. -~"--.~,:--:_. I "A • 

:. ·""" q ·i,. b- • ". ) ~ 

165 { 6½ ") 

PERMISSIBLE TAPER 

+1. 6 
( ½"l ( +!ft6") 

-0 

SLOTTED PLATE CONNECTION 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h "l'h 
CONCRETE GUIDE RAJL BARRIER 

120 75 20 : 1 15 ' 1 

110 10 20 : 1 15 : 1 

105 65 19 : 1 15 : 1 

100 60 18 ' 1 14 : 1 

90 55 16 : 1 12 : 1 

80 50 14 : 1 11 : 1 

10 45 12 : 1 10 : 1 

65 40 11 : 1 9 ' 1 

60 35 10 • 1 8 ' 1 

50 30 8 ' 1 1 ' 1 

NOTES 
1. PROVIDE PLATES, 13 x 305 x 685 ( ½"x 12"x 27" l, MEETING THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 1105.02(sl. 
GALVANJZE PLATES AS SPECIFIED IN PUBLICATION 408, 
SECTION 1105. 02( sl. 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R AND/OR W16-2L, FABRICATED FROM CLASS II 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATJNG DEVICES 
AS PRESENTED IN DETAIL A. ATTACH MARKERS DlRECTLY TO THE LEADING 
ENO OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS (SAND 
BARRELS>, PROVIDE SENSITIVE SHEETING, WlTHOUT RIGID BACKING, DIRECTLY 
TD 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"l ANO 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: 

(A) MESSAGE I BLACK STRIPES !NON-REFLECTORIZED) 
(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 

CONCRETE 

BURBAU OF DESIGN 

MEDIAN 
F-SHAPE 

RECOMMENDED AUG.21 ,2002 

.~ .. 
0 !RECTOR, BUREAU OF OES IGN 

BARRIER 

SHT ~OF~ 

RC-57M 
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FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 
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TYPICAL 810 TO 810 132'' TO 32'') 
BRIDGE TO HIGHWAY TRANSITION 
(THE BRIDGE BARRIER IS A CONCRETE MEDIAN BARRIER) 

\~ 
\~ 

( ADJACENT TO BRIDGE WITH CONCRETE MEDIAN BARRIER) 

NOTES 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECT ION 709. 

2, ROUND OR CHAMFER All EDGES WITH A RADIUS OF 25 { 1 "l 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 

RUREAU OF DESIGN 

CONCRETE 

RECOMMENDED AUG. 21 ,2002 
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C THE BRIDGE BARRIER IS A SPLIT CONCRETE MEDIAN BARRIERJ 

(ADJACENT TO BRIDGE WITH SPLIT CONCRETE MEDIAN BARRIER> 

NOTES 

1. 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 _§_ OF _lL 
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2. ROUND OR CHAMFER ALL EDGES WI TH A RAD I US 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. 
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CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 
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TYPICAL 810 TO 1270 (32" TO 50") HIGHWAY TRANSITION 
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(ADJACENT TO BRIDGE WITH CONCRETE 

GLARE SCREEN MEDIAN BARRIER) 

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. 
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DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 
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F-SHAPE 
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TYPICAL 1270 TO 1270 ( 50" TO 50") TRANSITION 
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(THE BRIDGE BARRIER IS A CONCRETE GLARE SCREEN MEDIAN BARRIER) RC-57M 
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SECT ION A-A SECTION B-B 
(ADJACENT TO BRIDGE WITH SPLIT CONCRETE 

GLARE SCREEN MEDIAN BARRIER) 

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. 
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TYPICAL END TRANSITION 
SEE NOTE 5. 

NOTES 
1. PROVIOE SINGLE FACE CONCRETE BARRIER MEETING THE REQUIREMENTS 

OF PUBLICATION 408, SECTION 623. 
A. MINIMUM CONCRETE CLASS: AA, EXCEPT USE CLASS AAA 

CONCRETE FOR PRECAST BARRIER. 
2. PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPLIED BY A 

MANUFACTURER AS LISTED JN BULLETIN 15, MODIFICATIONS OR 
DEVIATIONS FROM THE STANDARD REQUIRE THE SUBMISSION OF 
SHOP DRAWINGS FOR REVIEW. 

3. PROVIDE BARRIER-MOUNT OR REFLECTOR UNIT DELINEATORS, AS INDICATED 
ON RC-57M. 

4. PROVIDE REINFORCEMENT FOR SINGLE FACE CONCRETE BARRIER AS INDICATED 
ON SHEET 2. 

5. PROVIDE END TRANSITIONS OR IMPACT ATTENUATING DEVICES AS INDICATED 
ON RC-57M. 

6. ROUND OR CHAMFER ALL EDGES WITH A RAD !US OF 25 ( 1 ") EXCEPT AS SHOWN. 

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

B. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE CONSTRUCTION 
STANDARD, BC-73GM. 

9. 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 WlTH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A 
LONGITUDINAL DIRECTION TO PRODUCE SCORES APPROXIMATELY 4 { 1/s"l IN DEPTH. 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BVREAV OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

SHT _!_ OF -2.._ ~1,2002 
IBC-736MIRE!NFORCEMENT BAR FABRICATION DETAILS I~ ) IV,.,t ~-::: 

OIRECTOR, BUREAU OF OESIGN \;,~ .. 1,.R!),.pt&/J., RC-58M REFERENCE DRAWINGS 



rs 
I I I· I I #13 (#4) REBAR 

SEE SECTION B-8 

tttt~ .. ~·* - t 1 ~ I I [WWF 152 X 152 

I I I I ,l,J ( WWF 6 X 6 ) 
l'J l'J l'J (.'.) _9 MW19 x MW19 
- -- ~ (MW 2.9 X 2.9) 

EPOXY COATED 

#13 ( #4) REBAR 
ENT I RE LENGTH 
OF BARRIER ~ 

___.L - +-+ I +-I 
,

1
3 <•41 REBAR ~rr!1 SEE SECTION A-A 

-t-1~~~-
-~ J_, J_, J_, J_, 

5-#13(#4) gi 

SLOT IN ENO OF 
BARRIER FOR 
½ "X 12 "X 27 11 

STEEL PLATE 
{TYP.l 

#13 (#4J FULL LENGTH 
OF BARRIER, 4 REQ' D. 

40 { 1 ½ ") 
CLR. TYP. 

GO t 2 1/-1 "l 1----Ci_ SLOTTED 

125 255 
( 5 ") ( 10 11 ) 

PLATE 
CONNECTION 
SEE DETAILS 
THIS SHEET, 

i---t-140 { 51/2 ") 

~t~ 

:;: 

250 R 
( 10" Rl -

0 ~2-#13 (#4 6 EACH END ~/TIRRUPS - BARRIER 

S
HEIGHT 
ANO SLOPE 
VARIABLE 

!""'o]~ -t-==~1 - - .Yiii11£iiiiflM 

5-#13 (#4) STIRRUPS 
EACH END OF BARRIER 

WWF 152 x 152 
<WWF6x6l 
MW19 x MW19 
( MW 2. 9 x 2. 9 l 
EPOXY COATED---+-• 

SLOTTED 
PLATE 
CONNECTION 
SEE DETAILS 
THIS SHEET. --t--< 

.;;;;; 

2-#13 ( #4) 

STIRRUPS 
EACH END OF 
BARRIER 

'i" 
ll!Jjj/11://1§§ 

l:_ 
2-#13 (#4) STIRRUPS 
EACH ENO OF BARRIER [ ;o ( 2 "> SPA. [ 3a ( 1 ½ "l 

C TYP. l CLR. TYP. 

_ _q:t~ 

5-#13 (#4) STIRRUPS 
EACH END OF BARRIER 3.6 m ( 12' l MIN, 

WWF AL TERNA TE REINFORCEMENT 
STEEL l!-

10 ( 3/s"l 
TO 

25 { 1 ") 

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. 

I I "" 
~") 

SECT! ON 

\l'I • , ·" •• ""·tc, . .d - "·~ -~ • <l • °"h ·D· ~ •D' .~. ~ 

- b· 

<:I J .b ·~; 
-.~ :,,.·; '!>_' t:,.. • \I" .·1J. 

165 ( 6 1f2") 

PLAN-SLOT DETAIL 

+O 
19 ( 3/,">~ 

<-'A,"t ;,/. _:a'_-i ,'\ ,-~.; :; ~ 
..... 13 

',i. •,:i ·<:1 ·.,,·,0:1·,. 
:. ·"'" ;_, •r,. t:,.. • \I" • /, ~ 

1 65 ( 61/2 ") 

PLAN-PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

+l. 6 
( ½"> ( +1Ji°5") 

-0 

SHOULDER OR 
GUTTER LINE 

lfl=' 
~n 

60 ( 21/-1 ") 

N 
N 

~ 
~ 
~ 

0 
ool~ 

\25 i 255 
( 5")1 < 10"] 

P-

440 ( 17 1/4 ") 

SECTION A-A 

NO. 57 COARSE 
AGGREGATE 

~ 50 ( 2 ") 0 WEEP HOLES 

~I~ 
N 

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 SPECIFIED FOR USE AS A RETAINING 
WALL AND DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC FILTER DRAIN AS INDICATED AND IN ACCORDANCE WITH PUBLICATION 
408, SECTION 610. IF THE HEIGHT OF THE BARRIER OR SLOPE IS INCREASED, 
PROVIDE OVERTURNING MOMENT COMPUTATIONS WITH THE CONSTRUCTION PLANS. 

3. ROUND OR CHAMFER ALL EDGES WITH A RAD !US OF 25 < 1 "l EXCEPT AS SHOWN. 

TYPICAL SINGLE FACE BARRIER SECTIONS 

lf"l;­
~n 

NOTE: 
THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

SECTION B-B 
WWF ALTERNATE 

60 ( 21/4 ") 
NO. 57 COARSE AGGREGATE 

<•s 

N 
N 

~ 
~ 
~ 

gT~ 

:a I~ N_ 

125 255 
( 5 ") ( 10 ") 

~ ------

440 ( 171/1 "l 

~?-'<- ,, 
R<G.~·,1/, 

r:,VG ,-.y~\1--i-

150 C 6 "l TYP 

PREFORMED 
FABRIC FILTER 

DRAIN 

50 t 2 ") 0 WEEP HOLES 
AT 3.0 m ( 10'-0"l C TO C 
MAXIMUM 

TYPICAL DRAINAGE TREATMENT 
--- -··-- -SEE NO II:. L. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

~ENDED A G. 21 ,2002 y'~~'4-c~!,d~~:it;~::::. SHT 1.... OF .2._ 

DIRECTOR, BUREAU OF DESIGN RC-58M 



¾ 

' 
FOR FLARE RATES 
SEE TABLE 1. 

;/\\\\~\\\ 

' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATMENT 

::: :::: :::: ::: :::_ 

-~--:.-- ;/\\\\\\ 

¾ 

' 
--------- __,_/ ----~ ~ -

" 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 TREAn.tENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EXISTING SLOPE, PREFERABLY 1:2 (21 ll, ONE FOOT DEEP 
OTHERWISE, USE AN IMPACT ATTENUATING DEVICE. 

4, THIS TRANSITION IS APPROPRIATE FOR CONNECTION TO A VERTICAL 
CONCRETE SHAPE AND SHOULD NOT BE CONNECTED DIRECTLY TO A 
CONCRETE SAFETY SHAPE. CONCRETE SAFETY SHAPES SHOULD BE 
TRANSITIONED TO A VERTICAL SHAPE AT THE GUIDE RAIL CONNECTION. 

FLARE TREATMENT, 
SEE TABLE 1. 

~~ 1:10(10:1) SLOPE 
OR FLATTER 

TRAFFIC DIRECTION ( 5'-0") TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

PLAN VIEW DESIGN MAXIMUM FLARE RATES SPEED 

TRAILING END GUIDE RAll CONNECTION. 
km/h "l'h 

CONCRETE GUIDE RAIL BARRIER 

120 75 20: 1 151 1 

110 70 20: 1 151 1 

105 65 191 1 15: 1 

100 60 18= 1 14: 1 

TRAFFIC O!RECTION ll• 5 rTJI 90 55 16: 1 121 1 

GUIDE RAIL 
1(5'-0") ~ 

CONCRETE BARRIER* 

SEE RC-SOM FOR 
APPROACH END 
CONNECTION 
DETAILS, GUIDE RAIL 80 50 141 1 11: 1 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE DEFLECTION DISTANCE IS PROVIDED (TABLE, RC-54M l 

BETWEEN THE BACK OF THE GUIDE RAIL POST AND FRONT OF OBSTRUCTION, 
DO NOT USE CONCRETE BARRIER; 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 RAJL 

I 11 

L J 

TRAILING END GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

70 45 12: 1 10: 1 

65 40 llt I 9; 1 

60 35 10: 1 a: 1 

50 30 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 

RE~NDED AUG. 21 ,2002 

, ~ -:,)~ fli '/Mfv. 
DIRECTOR, BUREAU OF OESIGN~t.i~t.Jd:Q 

SHT ~oF__i_ 

RC-58M 
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0 

~ 

250 R 
( 10"1 R 

~ 

~ 

230 n 

Ll E}>.:. 
.,•.•. ~, ~j 

N 
n 

~I 250 R 
( 10" A l 

~j_~ 

600 ( 24 ") 

SECTION A-A 

I WIDTH ~GD <2'/,"l 

VARIABLE I I 125 (5") 

\ L/1;;-­
~n 

N 
n 

0 

~ 

l!l DJ PIER 
COLUMNS-

NO. 57 
COARSE- -
AGGREGATE 

----.;;: 

~20 C 1/4 "l EXPANSION / 
JOINT MATERIAL-~ 

PLAN DJ 

FOR ALTERNATE TAPERED ENO 
TREATMENT, SEE NOTE 3. 

n 

N 
n 

0 

~ 

20 ( 3/~ ") EXPANSION 
JOINT MATERIAL 

,-D (WWF6x6l 
MW19 x MW19 1/ 
WWF 152 x 152 

1f I ~ '\ (MW2.9x2.9l I I / II \ EPOXY COATED 

4. 0 'l. 

FILLER MATERIAL, 
SEE NOTE 4. 

SCREENlNG MATERIAL, 
SEE NOTE 5. 

250 {10")R 

~ - 11-..; Cc:'.'-- c-.... )'V,._,.~, - - - -:!'l I / -_- - - - I - - - -

::/?~I - L ;:6p m"?\6? :0:,7 c' ~~); ~rx_/ 
::·:-.::: L____+----

440 ( 17 1/~ ") 

SECTION D-D 

Lili 
. 
. 
. 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

M~ 

f11fl_fil_Q_TH 

20 C 3/.."J EXP. 
JOINT MT' L. 

250 !lO"lR 

. 

NOTES 

1. REFER TO BRIDGE STANDARD DRAWINGS (BD-601Ml FOR DETAILS OF CONCRETE 
MEDIAN BARRIER ACROSS STRUCTURES. 

2. THE CONCRETE TRANSITIONS AND BARRIER TAPERS AT PIERS 
ARE INCIDENTAL TO THE MEDIAN BARRIER. 

3. CAST ADDITIONAL VOIDS IN THE TAPERED END SECTIONS MEETING THE 
REQUIREMENTS PRESENTED IN SECTION· D-D. 

4. PROVIDE NO. 57 COARSE AGGREGATE THAT MEETS THE REQUIREf.lENTS Of 
PUBLICATION 408, SECTION 703,2. ALTERNATE SUITABLE GRANULAR 
MATERIAL MAY BE USED AS FILLER MATERIAL~ 

5. TO PREVENT INTRUSION OF COARSE AGGREGATE INTO WEEP HOLES,. USE WIRE 
MESH SCREENING, GEOTEXTJLES OR OTHER SUITABLE- MJiTERIAL. m Lili .. :-.--_,_:... LIT.-:;·-... · .. ' 

\(/.;: \:./:~:· ~---------~ 

,_:_.-_.;.JI or I 

~/)/1 ~ ~ I Lili . 1~· 
6. ROUND OR CHAf.lFER All EDGES WITH A RAD !US OF 25 < 1 "l EXCEPT AS SHOWN • 

Al 

.-.J 

I WIDTH I 
VARIABLE 

1 

SECTION 8-8 

FOR FLARE RATES 
SEE TABLE 1 , 
SHEET 4, s7 

-i- ______ r-_4- MEDIAN BARRIER --- ----

'1 

_J -
B / ,__i 

20 ( 3/4 ") EXP ANS ION 
JOINT MATERIAL ------

440 C 11¼ ") 

PTER [Al' 
COLUMNS 

BJ 

B_j 

SECTION C-C 

s7 

- ~ 
~ 20 ,

8 

3/, "l EXPANSION 

FOR FLARE RATES 
SEE TABLE 1 ,. 
SHEET 4. 

JOINT MATERIAL------~ 

TYPICAL BARRIER TREATMENT AT PIERS 

~ 
[A] USE 20 (¾")EXPANSION JOINT 

MATERIAL AROUND ALL PIERS. 

NOTE: EITHER ALL METRIC OR ALL ENGl I SH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGL! SH VALUES SHOWM: M1(Y NOT BE MIXED. 

COMMONWEAL Tl'f OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

PLACEMENT AT MEDIAN PIERS 

RECOMMENDED AUG.21 ,2002 """~..) 
DIRECTOR, BUREAU OF DESIGN 

SHT _i_ OF2.._ 

RC-58M 



MEDIAN 

SHOULDER 

TRAFFIC DIRECTION 
ROADWAY r- A .- B 

SHOULDER 

1= 10 ( 10: 1 ) FLARE RATE 

t t t 
SEE TABLE 2, 

A I L._ B 

14. 4 m I 15 m I 15 m 
I I I I 

(48'-0") (50'-0") (50'-0") 

SINGLE FACE CONC BARRIER, 
1040 ( 41 "l HEIGHT 

C 

C 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIDTH 

SHOULDER 3.6m(12'-0") 

1.8 m (6'-0"l AT 
TERl,UNAT!ON 
POINT------~ 

SECTION A-A 

1.5 m (5' -0") ROUNDING 

E 
~ 

-
z 
~ 

SHOULDER VARIES 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXIMUM 
SPEED 

Km/h "1)h 

120 

110 
105 

100 

90 

80 

70 

65 

60 

50 

,,~ 

75 

70 
65 

60 

55 

50 

45 
40 

35 

30 

' \ '1\ \ 

FLARE RATES 
CONCRETE 
BARRIER 

20 : 1 

20 : 1 
19 : 1 

18 : 1 
16 : 1 

14 = 1 
12 , 1 
11 : 1 

10 : 1 

8 ' 1 

I• 1,5 m (5'-D"lROUNDING 

\:. 
'<', 

' '<c ~+ 

SECTION B-B 

NOTES 

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

2. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408. 

3. EARTHMOUNDS MAY BE USED TO BURY CONCRETE BARRIER ON HIGHWAYS 

1~I~F~gs~5Eu~~E~~~SL~~~NT~~~o
7

eE~rctE~
4

~Efr8~YA~2 :~~~ ~~~~E~~E 
CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMINED IN PUB. 13M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

1.0 m 

SHOULDER 'n' ,. 
"', 

==:::r:=======;_7;1~,~1~0'-,-J, <'s 
f 10: 1 l 

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 INTO EARTH MOUND 

RECOMMENDED AUG. 21,,,2002 I SHT __§__ OF 2.._ 
• J ,. , 

DIRECTOR, BUREAU OF DESIGN A CHJEl;,l:N~'INEER ,· ), 1 R c- 5 8 M 



A L=9.0 m {30'-0"l MAX. ,3.6 m ( 12'-0"l MIN, 

125 
( 5 ") 

110( 4½ ") 

130 
( 5 ") -#13 (#4J FULL -

~ L=6. 0 m ( 20' -O"l r-~--.., f #J3 { #4) SPA. Q 1200 ( 4' -0") MAX. I 

38 c,½"l ) #J3 (#4) SPA. Q 1200 {4'-0") MAX. 

(TYP.l I I I 

LENGTH OF ~ARRIER 
1 1

1
1 

~:r 
( 5 REQ' D. ) ~ I 

= 
75 ( 3 ") · l ' , 130 

( 5 '') 

I 
DJµ 
I I Iii I 

~ 

' 

·----1: ·""? 
~ ~':'.-.-
. ·.·,<:'.l. 

WWF ENTIRE LENGTH 
OF BARRIER 

#t3 (#4) 1'-10" LG. 
SPA. Cl 4' -0" I ~ / I ;el~ 

N 

FOR SLOTTED PLATE 

#13 { #4) .LilLU 
CONNECTION OETA~ILS, 
SEE RC-ST, SHT. 3. 

38 ( 1 ½ ") " 
CLR. TYP. ' 

ELEVATION 

,c 

' -~ 
' 
' 
' 
' ' 
' 
' 
' 
'' 

I 

11:111 
1 

•13 ,.,, J u 
STJRRUP ( TYP.) J 
( 2 REQ' 0. l 

5-#13 ( #4) 
STIRRUPS 
SPA, Q50{2") 
( TYP. l 

178 
.Ll'.:l 
TYP. 

#13 (#4) STIRRUP, ,'I 600 (24"1 
5 REQ' D. EACH __/ 1 

END OF BARRIER SECT I ON 

TYPICAL PRECAST 

A-A 

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5, 

WWF 152 x 152 
( WWF 6 x 6 ) 
MW19 x MW19 
{MW 2.9 x 2.9) T'l'P 
EPOXY COATED 

38 C 1 ½ ") 

I 

130 
( 5 ") 

CLR. TYP.~ 

*'13 C*'4) STIRRUP, 
5 REQ' 0. EACH 
END OF BARRIER 

~ ~ 

'*' 1 3 ( #4) 
STIRRUP 
C 2 REQ' D. l 

0 
~ 

0 
~ 

N 

{TI~---~ I ." i, _.,: . ·I 

38 ( 11/2 ") 

L-c 
BARRIER ELEVATION SECTION C-C 

WWF ALTERNATE 
THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

r-
t- -r- \ 

r-
k 

I 

4. 

~ 

~~ 
--0 -~ 

TYPICAL CAST-IN PLACE 
AND PRECAST BARRIER 

,, 
!! 
T ,, ,, 

L/4 ~ 

,, 
,, 

L/8 

0 
w 

- u V-< . ~ 
- "' 
~ >­_ J 
• J 

' .. ~,i 
w 

# 13 { #4) 
TYP. 

#13 C #4) 
EVERY 
1200(4'-0") 

J-77 ' 
~ 

SECTION B-B 

0 
~ 

0 
~ 

N 

_.:, .. :'':·, 

ELEVATION THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

TYPICAL CAST-IN-PLACE 

1. 

2, 

3. 

4. 

5. 

6, 

NOTES 
PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTIONS 622 AND 714. 

A. ~6~rn~¥Ec~~~R~~~cl~~S§ARMER~XCEPT USE CLASS AAA 

FOR INSTALLATION OF GLARE SCREEN ON TOP OF EXISTING CONCRETE 
MEDIAN BARRIER, PROVIDE PLASTIC PADDLES OR MODULAR SYSTEMS 
SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15. 

FOR PRECAST BARRIERS, PROVIDE SLOTTED PLATE CONNECTIONS AS 
INDICATED ON RC-57M, SHEET 3. 

PROVIDE PRECAST CONCRETE GLARE SCREEN SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15. FOR MODIFICATION OR DEVIATION OF THE 
STANDARDS SUBMIT SHOP DRAWINGS FOR APPROVAL. 

PROVIDE PRECAST CONCRETE GLARE SCREEN FOR USE AS TEMPORARY 
C MPT) OR IN PERMANENT INSTALLATIONS. FOR TEMPORARY 
INSTALLATIONS, EMBEDMENT IS NOT REQUIRED. 

EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST 
CONCRETE GLARE SCREEN IS TO BE USED IN TEMPORARY INSTALLATIONS 
ONLY, IN ACCORDANCE WITH SECTION 627, AND IDENTIFIED AS SUCH, 
AS SPECIFIED IN SECTION 714.6(c). 

7. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT 
AS SHOWN. 

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

9. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE 
CONSTRUCTION STANDARD, BC-736M. 

1 O. TO LIMIT LATERAL DISPLACEMENT OF PORT ABLE BARR I ER 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 LONGITUDINAL DIRECTION 
TO PRODUCE SCORES APPROXIMATELY 4 ( 1/s "l IN DEPTH. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

RC-57M CONCRETE MEDIAN BARRIER, F-SHAPE 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 
SHT ...1. OF__2__ 

REFERENCE DRAWINGS RC-59M 



~ 

~ SEE TABLE 1. 

\. r-_E 

t.:e 
20 ( t'~"lEXPANSION 
JOINT MATERJAL-

NECESSITY FOR GLARE 
SCREEN IS DEPENDENT 

ON GEOMETRICS. 

!PIER Pi /'', COLUMNS 

Fry 1c 
Dj 

() FOR ADDITIONAL DETAILS FOR 
TYPICAL BARRIER TREATMENT AT 
PIERS, SEE RC-58M, SHEET 5. 

F-. ~ CONCRETE GLARE 
.:.._1 _'\. SCREEN 

~ 
e:.i SEE TABLE 1. 

TYP I CAL TREATMENT AT PIERS~ 

VARIABLE 

P !ER •. r~~~ 
WIDTH 

SECTION D-D 

1-SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC-SBM. 

l,,, .•;c 

~ \ ~- ~-

I YARIABLE WIDTH I 
SECTION E-E 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h "l'h 
CONCRETE GU!OE RAIL BARRIER 

120 75 20 : 1 15 : 1 

110 70 20 : 1 15 : 1 

105 65 \ 9 : 1 15 : 1 

100 60 18 : 1 14 : 1 

90 55 16 : 1 12 : 1 

80 50 14 : 1 1 \ : 1 

70 45 12 : 1 10 : 1 

65 ,o 11 ' 1 9 ' 1 

60 35 10 : 1 8 ' 1 

50 30 8 ' I 7 ' 1 

NOTE 
1. PROVIDE BARRIER-MOUNT DELINEATORS, WHEN INDICATED, AS 

SPECIFIED ON RC-57M, SHEET 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

' 
RECOf.tf.lENDED AUG. 21 ,2002 

~ 
... -- -----·· OJ RECTOR, BUREAU Ut- u1:.:,11;N 

7 RE~MMENDED ALIC,. 21 ,2002 

'1.,.,,,,. -,I' .1/,.,/ 
.c:.I CHJEF,~G!NEER -

SHT _f_ OF _1__ 

RC-59M 
l 



SEE SECTION A-A 
FOR ADDITIONAL =--1 • 
REINFORCEMENT ~n g:: 
IN COVER.---~ ~-- 1-

~~~D~6iEOR SLEEVE, 
AND DETAI~S T~IS SHT. 
ON SHT. 2. & D 

4- J. B. 

1- 225 -1- 305 ·I· 305 
• I 3-#13 (#4)' BENT ANCHOR ( 9 "l ( 1 2 "J ( 1 2 "l BARS IN COVER ANO 
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# 1 3 ( #4 l C! 1 02 C 4 ") 
BOTH WAYS 

PIPE FOR 
LIFTING COVER-. 

CONDUIT DR SLEEVE, 
SEE NOTE 8 THIS SHT. AND 
DETAILS C & DON SHT. 2. 

'\.___ 25 < 1 ") 0 NONMETALLIC 
PIPES FOR LIFTING 
COVER ( TYP. l , SEE 
DETAIL A. 

SEE FRAME DETAIL 
ON SHT. 2 
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COVER WITH 2-PLY 
BITUMINOUS PAPER AND 
BREAK THROUGH HOLE 
AFTER COMPLETION. 

SECTION A-A 

JUNCTION BOX JB-11 

76 ( 3 .. , 76 ( 3 .. , 

152 ( 6 ") 

DETAIL B 

COVER FRAME 

#16 (#5), STRAIGHT 
ANCHOR BAR, SEE PLAN 
VIEW FOR LOCATIONS 

AND 
SUPPORTING FRAME 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 

PUBLICATION 408, SECTIONS 910 AND 1101. 

2. USE JB-11 AND JB-12 JUNCTION IN SHOULDERS OR OTHER 
LOCATIONS SUBJECT TO VEHICUI.AR LOADS. USE JB-1 ANO 
JB-2 JUNCTION BOXES JN LOCATIONS WITH PEDESTRIAN TYPE 
LOADINGS. SEE DETAILS ON RC-81M. 

3. PROVIDE PRECAST CONCRETE JUNCTION BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15. 
FOR DEVIATION OR MODIFICATION OF THE STANDARDS, 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

4. PROTECTIVE COATING - STEEL FRAME. HOT DIP GALVANIZE 
IN ACCORDANCE WITH PUBLICATION 408, 
SECTION 1105. 02( s). 

5. PROVIDE O. 06 m3 ( 2 FT. 3 ) OF NO. 57 OR NO. 67 COARSE 
AGGREGATE. 

6. FOR THE LOCATION, SIZE AND NUMBER OF 
CONDUITS REQUIRED FOR EACH JUNCTION BOX, SEE THE 
LIGHTING PLANS. 

7. IN SIDEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 
TO CONFORM TO SIDEWALK SLOPE. WHEN INSTALLED IN THE 
RECOVERY AREA , PROV I DE A MAX I MUM OF 1 00 ( 4 ") TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN IMAGINARY 1.5 m 
( 5' - 0 ") CHORD AL I GNEO RADIALLY, PERPEND I CUL AR, TO THE 
CENTERLINE OF THE ROADWAY, AND CONNECTING ANY POINT 
WITHIN THE LENGTH OF THE CHORD EXTENDING TO THE GROUND 
SURFACE ON BOTH SIDES OF THE JUNCTION BOX. 

8. THE CONDUIT LOCATIONS SHOWN REPRESENT NORMAL 
POSITIONS. FOR CAST- IN-PLACE OR PRECAST 
CONSTRUCTION, WHEN TWO OR THREE CONDUITS ARE 
INDICATED ON THE SAME VERTICAL FACE, SPACE 
CONDUITS AT 150 C TO C AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN 
DETAIL C, WITH FULL WALL THICKNESS BETWEEN OPENINGS. 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS INDICATED 
IN DETAIL D AND LOCATE AS INDICATED IN DETAIL C. 
GROUT THE CONDUIT OR SLEEVE IN ACCORDANCE WITH 
PUBLICATION 408, SECTION 910.3Cp). 

9. PROVIDE POSITIVE DRAINAGE, 38-50 { 1½"-2") NONMETALLIC 
CONDUIT, FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRAIN. 

10. PROVIDE STRUCTURAL STEEL CONFORMING TO ASTM-A36/A36M. 
PROVIDE ALUMINUM CONFORMING TO ASTM-8221 ALLOY 
6061 - T6. 

1 1. PROV IDE AS A MIN J MUM : 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES AND 
CLASS AA CONCRETE FOR PRECAST BOXES. 

12. GROUND EXPOSED METAL PARTS OF JUNCTION BOXES. 
DO NOT CONNECT GROUND WIRE DIRECTLY TO LID. 

13. ALL REINFORCEMENT STEEL BARS SHOWN 
TO MEET ASTM A 615M, A 616M AND A 706M. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 

RECOMMENDED ~ 21 ,2002 
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25 ( 1 "l THICK KNOCKOUT 
TO BE REMOVED FROM 
!NSIDE THE JUNCTION 
BOX TO PREVENT CHJPPING. 

DETAIL D 
TYPICAL KNOCKOUT 

(PRECAST UNITS ONLY) 

Ci.J.B. 4-J.B . 
I 

1 A ' . h 
-~-+~ e-~u 
~ . ( 3 ") 

150 ( 6") 

C TO C 

TWO CONDUITS PER 
VERTICAL FACE 

150 ( 6 ") 150 ( 6") 
C TO C C TO C 

THREE CONDUITS PER 
VERT I CAL FACE 

DETAIL C 

MULTIPLE CONDUITS IN PLACE 
CAST-IN-PLACE OR PRECAST UNiTS 

91'1 (3'-0"lJB-11 
610 (2'-0"lJB-12 

r ' / \ 

914 
( 3' - 0 ") 

_l_~ I/ ' ·--
L 
( L 4 ''x 3 "x 1/~ 

PLAN 
FRAME DETAIL 
( STEEL OR ALUMINUM) 

M 1 TE RED 
CORNERS, 
WELDED 

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 

HIGHWAY LIGHTING 
JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 
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0 
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COLLAR STRAP 
AS SPECIFIED 

L .----" '.. J I n r NOTCH 

150(6")±_] n---~---H' (TYP.l 

ROOT BALL 

PLAN 
( TYPE 2 BRACING ) 

ELEVATION 
TYPE 2 BRACING 

CHANNEL BAR STAKES 
OR WOOD STAKES, 
OR! VE OUTS IDE 
ROOT BALL. 

FOR DECIDUOUS TREES OVER 40 ( 1 ½ ") CAL [PER AND ALL 
EVERGREEN TREES 1, 2m ( 4' -0 '") TO 2. 4m ( 8' -0 "l HT. 

BRACING DETAILS 
FOR BRACING REQUIREMENTS 
SEE TABLES A ANO O, ON SHT. 2. 

COLLAR STRAP 
AS SPECIFIED---..__~ 

X 
~ 
~ 

0 

;,, 

0 

NOTCH 

~I WOOD STAKE 

0 

c lz ~­
- 2 
0 

~ 

DRIVE STAKE 
OUTSIDE ROOT 
BALL. 

ELEVATION 

TYPE 3 BRACING 
FOR DECIDUOUS TREES 1. 5 m ( 5' -O"l TO 
40 ( 1 ½ "l CALIPER 

ct OF 100 (4") HIGH 
SOIL MOUND SAUCER 
AROUND THE PIT---~-< 

MIN. TOP WIDTH OF PLANTING PIT 
SEE TABLE F, SHEET 2 

300 TREE TRUNK 

1 
• MIN. TOP WIDTH OF PLANTING PIT • 1 

SEE TABLE F, SHEET 2 
ct OF 100 ( 4") HIGH 
SOIL MOUND SAUCER --Ar, 
AROUND THE PIT -1 300 I ~ TREE TRUNK 

I 
75 ( 3 ") MULCH DEPTH 
TAPERED TO BASE OF 
TRUNK (TYP.J 

( 12 ") 
( TYP. l 

ORIGINAL GROUND 

THOROUGHLY TAMPED 
BACKFILL MIX 

BALLED AND BURLAPPED 
OR CONTAINER 

TAPERED AND 
ROUGHENED 
PIT SIDES 

THOROUGHLY TAMPED 
BACKFILL M!X--

TREE PLANTING DETAILS 
BUILD UP MOUND 
SURROUt~D 1 NG 1 REE 
PIT WITH SOIL 
FROM EXCAVATION. 

300 
{ 12 ") 
~ 

.:- --; ... ---l-. v:, . - \:.:···~ 

SLOPE LINE 1:4 
( 4: 1) AND STEEPER 

FOR FERTILIZER PACKET SCHEDULE 
SEE TABLE 8, ON SHEET 2. 

THOROUGHLY TAMPED 
BACKFILL MIX 

SLOPE PLANTING DETAIL FOR 
DECIDUOUS AND EVERGREEN TREES 

e USE TYPE 2 OR TYPE 3 BRACING, AS REQUIRED. 

e FOR FERTILIZER PACKET SCHEDULE 
SEE TABLE B, ON SHEET 2, 

( 12 ") 
{ TYP.) 

TAPERED AND 
ROUGHENED 
PIT SIDES 

COMPACTED SOIL MOUND SIZED TO 
WIDTH OF THE TREE ROOTS. PLACE 
ANO SPREAD ROOTS OVER MOLINO. 

BARE ROOT 

NOTES 
1, ALL MOUNDS CREATED JN THE PLANTING PIT SHALL CONSIST OF SOIL MATERIAL 

FROM THE PIT EXCAVATION FREE OF ALL STONES AND FOREIGN MATERIAL 50 (2") 
OR LARGER IN ANY DIMENSION. 

2. SET TOP OF ROOT BALL 25 ( \") TO 50 (2") HIGHER THAN SURROUNDING GROUND. 

3. ATTACH COLLAR STRAPS TO THE TREE AT A POINT NOT LESS THAN 501/. OF THE 
HEIGHT OF THE TREE. 

4, SPACE ROOT CONTACT FERTILIZER PACKETS EQUALLY AROUND THE BALL OR ROOTS 
AND SET 150 (6") TO 200 (8") DEEP. PLACE FERHLIZER TABLETS AT 
THE ROOT ZONE APPROXIMATELY 75 (3") TO 100 (4") DEEP. 

5. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 
PUBLJCATION 408/2000, SECTJON 808 AND 805. 

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

CONTROL MAT OR 
BARRIER MAT, 
INDICATED. 

0 

THOROUGHLY TAMPED 
BACKFILL MIX 

ROOT BALL_JJL' 

150 ( 6"1 MIN. PACKET< Sl SOIL MOUND 
(SPREAD ROOTS 
OVER MOUND) 

BALLED AND BURLAPPED 
OR CONTAINER BARE ROOT 

SHRUB PLANTING AND 
SHRUB BED PREPARATION DETAILS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRACING AND PLANTING 
DETAILS 

~ 
DIRECTOR, BUREAU OF DESIGN 

SHT _L OF __1_ 

RC-91M 



TABLE A 

i ~ BRACING REQUIREMENTS TABLE E 

BRACING TREE SIZE MINIMUM STAKE BRACE REQUIRED TIME-RELEASE WATER CARTON 
TYPE DECIDUOUS EVERGREEN POST LENGTH TYPE POST SIZES+ 

~ CHANNEL BAR 0.57 Ko (1 1/~ LB )POST HZ-1 

"" """'"" ~ 
NO. OF CARTONS PLANT HEIGHT 

2 ----- 1.2 mT0 1.8 mHT 2.0 m I UP TO 300 ( 12") 
{4'-0" TO 6'-0" HT l C 6' -6 ") 

WOOD 50 ( 2") X SO ( 2") FULL DIM 2 300 ( 12 ") TO 600 l 24 "l 

3 600 124 ") TO 900 ( 36") 

40 TO 60 CAL 1, 8 m TO 2. 4 m HT 2. 4 m CHANNEL BAR 1.36 kg {3 LB l POST H2-2 WATER CONTAINER 
2 ( 1½." TO 2½" CAL l (6'-0" TO 8'-0" HT l ( 8' -0") AT LEAST 100 { 4") DEEP.1 

WOOD 50 (2") X 50 (2") FULL OW 

CHANNEL BAR 1. 36 KQ ( 3 LB ) POST H2-2 
60 TO 90 CAL 3. 4 m 

2 (2½" TO 3½" CAL) 
--- -- { 11' -0 ") 

WOOD TS {3") X 75 (3"l FULL DIM //-""'"·:.:'.- ~ :}·" 
·.··i.'."_cc_.J·---._ CJ '\' .. ;:· 

OVER 90 CAL 3. a m CHANNEL BAR 1. 36 Kg ( 3 LB l POST H2- 3 
BOTTOM ~, V'~~ tr R 2 (OVER 3½" CAL l 

----- ( 12' -6 ") CARTON .._ · . 
WOOD 75 (3") X 75 (3"l FULL DIM CUT-OFF-;-:-:-:- " , .·.: · 

.··.".:··,:: \ , .-.· PREPARE PLANT PIT 

2. 4 m 
' . • :.::·:·_, \ , • WIDE ENOUGH TO INSTALL 

3 
1. 5 m HT TO 40 CAL ----- WOOD 50 (2"l X 50 (2") FULL DIM '· ._. . ._ • ROOT SYSTEM ANO GEL 

(5'-0" HT TO 11/2" CAL) ( 8' -0 ") . . . •, . -:-: ·.': -·: ...... · .... · WATER CARTON, 

t ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS1 
50 (2") X 50 \2") = 50 (2") DIAMETER ROUND STAKE ANO PLANTING METHOD B 
75 ( 3") X 75 { 3") = 75 ( 3") DIAMETER ROUND STAKE. SEEDLING MATERIAL & 

TABLE B 
110 g, 16-8-16 ROOT CONTACT SEEDLING TRANSPLANTS 
FERTILIZER PACKET SCHEDULE 

TREE SIZE NUMBER 
DECIDUOUS EVERGREEN OF PACKETS 

UNDER 25 C 1 ") CALIPER 450 ( 18") TO 900 (36") HEIGHT I TABLE F 

25 C 1 ") TO 50 ( 2 ") CALIPER 900 ( 3' -0") TO 1. B m ( 6' -O''l HEIGHT 2 TREE PLANTING PIT SIZE CRITERIA 

50 (2") TO 60 !2½"l CALIPER 1,B m (6'-0") TO 2,4 m (8'-0") HEIGHT 3 

60 !2½") TO 90 (3 1f2") CALIPER --- -- 4 DECIDUOUS TREES EVERGREEN TREES 
90 ( 31/2 '1) TO 100 ( 4 ") CAL! PER ---- 5 B&B, AND WIRE ROOT PROTECTION DEVICES CONTAINER GROWN TREE MIN, TOP DIAMETER OF 
100 (4") TO 125 (5") CALIPER ----- 6 MIN. TOP DIAMETER OF MIN. TOP DIAMETER OF HEIGHT PLANTING PIT 

CALIPER HEIGHT HEIGHT 
FLOWERING NUMBER PLANTING PIT PLANTING PIT 

TREES OF PACKETS <'5 ( 1 ") -- 1.5M!5'l 1, 2M ( 4') 900-1. SM 
112 CONTAINER 900 ! 3') < 3' -5' > 

1, SM ( 5' ) 
1.5 m (5'-0") TO 3.0 m (10'-0"l HEIGHT 3 40 (ll/z"l 1, SM ( 5' l 

NUMBER 50 ( 2 ") -- 1. 8M ( 6' J 1. SM { 5' J 1, 2M ( 4' l 
1, 8M-2. 41.1 

1, 8M ( 6' l SHRUBS OF PACKETS 115 CONT A! NER c 6' -8' > 

60 ( 21/2 ") -- 1. BM ( 6') 
300 ( l 2 "l TO 600 ( 24 "l SPREAD OR HEIGHT I 1. BM ( 6' l 1, 2M ( 4' l 

80 ( 3 ") -- 2. OM \ 7' l 115 CONTAINER 
600 ( 24 ") TO 900 ( 36 ") SPREAD OR HE l GHT 2 

90 ( 3½") -- 2. OM ( 7' l 30 ( 11/~"l 1. SM ( 5') 
900 (3'-0"l TO 1.5 m (5'-0") HEIGHT 3 100 ( 4 ") 2. SM ( 8' l 1110 CONTAINER 

-- 1. 2M-2. 4M f. SM ( 5' l 
40M ( 11/2 ") 1. SM ( 5' l 

TABLE C ( 4' - B' l 
11 15 CONTAINER 

10 g, 20-10-5 BARE ROOT 
FERTILIZER TABLET SCHEDULE 1, 2M-2, 4M -- ( 4' -B' l 1. SM ( 5' l 

I ALL EVERGREEN/DECIDUOUS SEEDLINGS I 1 TABLET I 
I ALL GROUNDCOVER MATERIAL I 1 TABLET! 

TABLED 
NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 

COLLAR STRAP BRACING SCHEDULE MUST BE USED ON PLANS. METRIC AND 
BRACING - RUBBER COLLAR STRAP SCHEDULE ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

TREE SIZE STRAP SIZE COMMONWEALTH OF PENNSYLVANIA TREES UNDER 50 (2") CALIPER MIN. 38 ( 11/z") WIDE x 335 ( 14") LENGTH 

TREES 50 C2") CALIPER OR LARGER t.4IN. 75 (3"1 WIDE x 4B0 ( 19") LENGTH DEPARTMENT OF TRANSPORTATION 
BRACING - FIBER COLLAR STRAP SCHEDULE BUREAU OF DESIGN 

ALL TREES-100 ( 4"l CALIPER AND SMALLER MIN. 20 f 3/~ "l WIDE x APPROPRIATE LENGTH-WITHOUT GROMMETS 

TREES 75 ( 3 "l CAL !PER AND SMALLER M!N. 25 ( 1 "l WIDE x 450 ( 18") LENGTH-WITH GROMMETS 

TREES LARGER THAN 75 C 3 ") CAL !PER MIN. 25 ( 1 ") WIDE x 600 ( 24"1 LENGTH-WITH GROMMETS 

TREES 100 ( 4 "l CALIPER AND SMALLER M[N. 25 (1") WIDE x 850 (34") LENGTH-WITH NAIL TACK BRACING AND PLANTING 
DETAILS 

" 
~~.~ ~N~• AU£.2l,2002 SHT __g_ OF _g_ 

U, J_/ 

DIRECTOR, BUREAU OF DESIGN .,f CHlEl1/,)ffltilNEtR /' RC-91M 




