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SUBJECT: 

TRANSMITTAL 
LETTER 

Publication 72M 
April 2004 Edition 
Change No. 1 

Date: March 30, 2006 

Revisions to Standards for Roadway Construction RCs 12M, 20M, 21M, 23M, 24M, 25M, 26M, 
27M,28M,29M,30M,31M,33M,34M,40M,50M,52M,53M,54M,57M,58M,59M,and63M. 

INFORMATION AND SPECIAL INSTRUCTIONS: 

Incorporate the attached revisions into the April 2004 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 June 30, 2006 should include these revisions. 

The major revisions for each Standard Drawing are presented below. Only revised sheets are listed. 
Remaining sheets of the standard show new dates only. Since all minor changes may not be indicated, it is 
strongly advised that all recipients thoroughly examine the changes and revisions incorporated in this 
Change. 

STANDARD 

RC-12M 

RC-20M 

RC-21M 

RC-23M 

SHEET 

2 of2 

1 of3 

2 of3 

3 of3 

1 of 1 

3 of3 

DESCRIPTION OF CHANGES 

Changed Note 11. 

In typical layout detail, changed distance of first tie bar or tiebolt to 
transverse joint. 

Minor change in Type D and Type E joint details. 

Minor changes to Note 4. 

Minor changes to Note 2. 

Clarifications to Side Frame Details of Expansion Joint Assembly. 

Added anchor stake locations and placement details in expansion and 
contraction joint assembly details. 

Revised Notes 1, 2, and 3. 

Minor change in dimension units for consistency. 

Changed Note 9. 

Added 450 (18") dimension for thickness of approach slab. 

Changed 400 (16") to 650 (26") for #16 (#5) bar in Elevation View. 

RC-24M 

RC-25M 

RC-26M 

Sheet 1 of 4 

1 of 1 

All Sheets 

2 of7 

3 of7 

7 of7 

All Sheets 

1 of9 

2 thru 5 of9 

2 of9 

Added reinforcement details in Roadway Flexible Pavement and 
Roadway Rigid Pavement details. 

Minor correction to reinforcing details. 

Renumbered to reflect new sheet 7. 

Changed Note 6. 

Changed "THROUGHLY COAT VERTICAL FACE WITH PG 64-
22" to "PAINT WITH PG 64-22" in Type 6 Shoulder details. 

Changed distance of first tie bar or tie bolt to transverse joint in typical 
section of concrete shoulders adjacent to plain concrete pavement for 
collectors and local roads. 

Added "ATPBC OR CTPBC 100 (4") MIN." to Concrete Shoulder 
Type 1, Type 2, and Full Depth Typical Sections. 

Changed Note 1. 

Changed "PARAPET" to "BARRIER" in Note 8. 

Added new sheet for "Ramp Gore Area". 

Standard expanded from 5 sheets to 9 sheets. Renumbered to reflect 
new sheets. 

Minor changes to Notes 2, 6 and 7. 

Added Note 8. 

In concrete pavement patching typical section, changed 90 ± 25 (3 ½" 
to l ") to 60 (2 ½") min - d/2 - 15 (1/2") max. 

Expanded old Sheet 2 into new sheets for Single Lane Patching, Multi­
Lane Patching, Single Lane Patching Skewed Joints, and Multi-Lane 
Patching Skewed Joints. 

Dimension changes to single lane pavement patching typicals. 



RC-27M 

RC-28M 

RC-29M 

RC-30M 

3 of9 

4 of9 

5 of9 

6 of9 

8 of9 

9 of9 

I of I 

I of I 

All Sheets 

I of5 

2 of 5 

4 of5 

Changed Note 4. Removed old Note 6. 

New Sheet from old Sheet 2. Dimension changes to multi-lane 
pavement patching typicals. 

Changed Notes 4 and 8. 

New Sheet from old Sheet 2. Dimension changes to single lane 
skewed joint pavement patching typicals. 

Changed Notes 3, 4, and 8. Removed old Note 6. 

Dimension changes to multi-lane skewed joint pavement patching 
typicals. 

Changed Notes 4 and 8. 

Minor dimensional format changes. 

Minor dimensional format changes. 

Added Dowel Retrofit details. 

New sheet for Rehabilitation (Lane Widening). 

Changed distance of first tie bar or tiebolt to transverse joint from 375 
(15") to 750(30") in interstate and other limited access freeways, 
arterials, and ramps. 

Added "PAINT WITH PG 64-22" note to typical section of 
longitudinal notched wedge joint. 

Initial release of"BRIDGE ANTI-ICING SYSTEM". Companion to 
BC-723M. 

Added English dimensions to pavement base drain typicals. 

Revised typical of combination storm sewer and underdrain; added 
Note 4 which reads "PLACE 2A AGGREGATE MATERIAL IN A 
LIFT 75 (3") THICK, COMPACT TO 95% SPECIFIC DENSITY". 

Added word "BARREL" after "PIPE" in "PIPE INSTALLATION 
PROCEDURES, STEP 3". 

Changed dimension in typical of Step 6D from (75 min) to 75 (3") 

RC-31M 

RC-33M 

RC-34M 

RC-40M 

RC-SOM 

RC-52M 

Sheet 2 of 4 

All Sheets 

I of2 

1 of2 

3 of 10 

I of I 

6 of 16 

All sheets 

I of8 

4 of8 

6 of8 

7 of8 

8 of8 

mm. 

Clarifications to D-E and E-S Endwall details. Moved 
"SUB SURF ACE DRAIN OUTLET ENDW ALL (SLOPED)" detail to 
Sheet 2. 

Changed Note 4 for clarity. 

Added Note 8: "PROVIDE TOE WALL OF CLASS A CONCRETE." 

Entire sheet revised to reflect re-design of structural steel inlet grates 
per Strike-Off-Letter 430-05-13. 

Added "GEOSYNTHETIC CLAY LINER" details. 

Minor revisions to stone slope wall and typical section details for 
clarity. 

Added Note 5. 

Revised dimensions and stud locations in end connection plate details 
for constructability. 

Revised End Connection Angle size. 

Additions to Connection Plate Assembly Details for clarity. 

Standard expanded form 6 sheets to 8 sheets. Renumbered to reflect 
new sheets. 

Moved side and front views of Routed Offset Bracket to Sheet 5. 

Added Note 9. 

Revised metric dimension for steel base plate for consistency. 

Revised to 2-S guide rail only into earth mounds. 

New details for "TYPE 2 STRONG POST GUIDE RAIL ACROSS 
CULVERTS AND SMALL STRUCTURES 3810 (12'-6") SPAN". 

New details for "TYPE 2 STRONG POST GUIDE RAIL ACROSS 
CULVERTS AND SMALL STRUCTURES 5715 (18'-9") SPAN". 
New details for "TYPE 2 STRONG POST GUIDE RAIL ACROSS 
CULVERTS AND SMALL STRUCTURES 7620 (25'-0") SPAN". 



RC-53M 2 of2 

RC-54M 1 of7 

2 of7 

3 of7 

4 of7 

5 of7 

Revised offset to face of Guide Rail to match DM-2 and other RC 
Standards. 

Revised Note 4. 

Added new Note 6. 

Changed "SOLID OBSTRUCTION" to "AREA OF CONCERN 
(OBSTACLE)". Minor revision to Table 1. 

Revised metric dimensions for consistency. 

Changed "SOLID OBSTRUCTION" to "AREA OF CONCERN 
(OBSTACLE)". 

Revised offset from edge of shoulder to face of guide rail to be 
consistent with DM-2 and other RC standards. 

Revised metric dimensions for consistency. 

Moved "GRADING DETAIL FOR FLARED TERMINALS" and 
Section B-B to Sheet 4. 

Revised notes in "TREATMENT AT OBSTRUCTION DETAILS". 

Eliminated Median Earth Mound Detail for Overhead Structures and 
related section views. 

Moved "TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-
GRADE DUAL BRIDGES" and Section A-A to Sheet 3 and renamed 
to Section B-B. 

Added detail for "GRADING DETAIL FOR FLARED TERMINALS" 
and new Sections C-C & D-D to this sheet. 

Changes to plan and elevation views of anchor terminal for clarity and 
conformance to the Roadside Design Guide and FHW A 
recommendations. 

Changed Sections A-A, B-B, and C-C to Sections E-E, F-F, and G-G. 

Added new Note 1 and renumbered other notes with minor revisions. 

I RC-57M 

I 

I 

' RC-58M 

I 
' 

I 

I RC-59M 

I 

Sheet 3 of 4 

6 of7 

7 of7 

I of8 

3 of8 

All Sheets 

l of 5 

2 of5 

3 of5 

4 of 5 

1 of2 

Changes to plan and elevation views of anchor terminal for clarity and 
conformance to the Roadside Design Guide and FHW A 
recommendations. 

Changed Sections A-A, B-B and C-C to Sections H-H, J-J, and K-K. 

Revised Notes 2, 3, and 5. 

Changed height from 1125 ( 44 ½") to 1140 ( 45") in TYPICAL 
ELEVATION, STEEL POST detail. 

Changed "TYPICAL REFLECTOR UNIT" to "TOP-MOUNT 
BARRIER DELINEATOR" and "TYPICAL BARRIER-MOUNT 
DELINEATOR" to "SIDE-MOUNT BARRIER DELINEATOR". 

Revised Note 5. 

Revised Slotted Plate Connection, Permissible Taper dimension 

Revised some dimensions on typical barrier sections to be more in line 
with the latest AASHTO-AGC-ARTBA Guide to Standardized 
Highway Barrier Hardware and industry standard practices. 
Dimensions on the bridge side of the Bridge to Highway Transitions 
match those in the Bridge Design (BD) Standards. 

Changed diagrams of Typical Delineator Devices to current 
delineators. 

Revised Note 3 and added Note 10. 

Revised dimension from 13 (1/2") to 15 (9/16") in bottom of tapered 
slotted plate connection detail. 

Revised Note 3 and added Note 5. 

Revised Sheet reference in "TYPICAL BARRIER TREATMENT AT 
PIERS" detail. 

Changed "TYPICAL REFLECTOR UNIT" to "TOP-MOUNT 
BARRIER DELINEATOR" and "SIDE-MOUNT BARRIER 
DELINEA TOR" in typical cast-in-place and precast barrier. 



All Sheets 

RC-63M l of2 

2of2 

Added Note l l. 

Revised some dimensions on typical banier sections to be more in line 
with the latest AASHTO-AGC-ARTBA Guide to Standardized 
Highway Barner Hardware and industry standard practices. 

Revised Note l: Replaced "CLASS I, CLASS I-A OR CLASS II 
REFLECTIVE SHEETING MATERIAL" with "TYPE ill, IV, VII, 
YID, OR IX RETROREFLECTIVE SHEETING MATERIAL." 

Replaced "CLASS I, CLASS I-A OR CLASS II REFLECTIVE 
MATERIAL APPLIED TO ... " with "RETRO-REFLECTIVE 
SHEETING MATERIAL APPLIED TO .... " 

Sheet 4 of 4 

CANCEL THE FOLLOWING: 

RC-12M 
RC-20M 
RC-21M 
RC-23M 
RC-24M 
RC-25M 
RC-26M 
RC-27M 
RC-28M 
RC-29M 
RC-30M 
RC-31M 
RC-33M 
RC-34M 
RC-40M 
RC-50M 
RC-52M 
RC-53M 
RC-54M 
RC-57M 
RC-58M 
RC-59M 
RC-63M 

SOL 430-05-13 

REQUEST ADDITIONAL COPIES FROM: 

April 15, 2004 For Department Personnel: 
April 15, 2004 DGS Ware house # I 
April 15, 2004 905 Elmerton A venue 
April 15, 2004 Harrisburg, PA 17105 
April 15, 2004 Telephone: (717) 787-6159, 
April 15, 2004 Ext. 3234 
April 15, 2004 
April 15, 2004 For All Others: 
April 15, 2004 PA Dept. of Transportation 
April 15, 2004 Sales Store 
April 15, 2004 P.O. Box 2028 
April 15, 2004 Harrisburg, PA 17105 
April 15, 2004 Telephone: (7 I 7) 7 87-67 46 
April, 15 2004 
April 15. 2004 
April 15, 2004 APPROVED FOR ISSUANCE BY: 
April 15, 2004 A 

April I 5. 2004 ~llen D. Biehler, P.E. - Secretary of 
April 15, 2004 Transportation 
April 15, 2004 By: 

4i?/a/ll April 15, 2004 
April 15, 2004 
April 15, 2004 

June 29 ,2005 
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INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 

STANDARD DRAWING 
NUMBER 

EARTHWORK 

DRAWING 
DATE DESCRIPTION 

RC-10M ______ APR 15, 2004 _ CLASSIFICATION OF EARTHWORK 
RC- 11 M _ ( 2 Sheets) __ APR 15 , 2004 _ CLASSIFICATION OF EARTHWORK FOR STRUCTURES 

* RC-12M _ ( 2 Sheetsl __ MAR.30, 2006 _ BACKFILL AT STRUCTURES 
RC-13M ______ APR 15, 2004 _ PAY LIMIT OF SUBBASE 

PAVEMENTS 
* RC-20M _ ( 3 Sheets) _ _ MAR. 30, 2006 _ CONCRETE PAVEMENT JOINTS 
* RC-2 1M _ _ ___ _ MAR.30, 2006 _ REINFORCED CONCRETE PAVEMENT 
* RC-23M _( 3 Sheets) _ _ MAR. 30, 2006 _ BRIDGE APPROACH SLAB 
* RC-24M _ _ _ ___ MAR.30, 2006 _ PAVEMENT RELIEF JOINT 
* RC-25M _ ( 7 Sheet s) _ _ MAR. 30, 2006 _ SHOULDERS 
* RC-26M _( 9 Sheets) __ MAR. 30, 2006 _ CONCRETE PAVEMENT REHABILITATION 
* RC-27M ______ MAR.30, 2006 _ PLAIN CONCRETE PAVEMENT 
* RC-28M ______ MAR.30, 2006 _ OVERLAY TRANSITIONS AND PAVING NOTCHES 
* RC-29M _ ( 3 Sheets) __ MAR. 30, 2006 _ BR I OGE ANT I- IC I NG SYSTEM APPROACH 

INSTALLATION 

DRAINAGE 
* RC-30M _ ( 5 Sheets) __ MAR. 30, 2006 _ SUBSURFACE ORA I NS 
* RC-3 1M_ ( 2 SheetsJ __ MAR.30, 2006 _ ENDWALLS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE 

GUIDE RAIL AND MEDIAN BARRIER 

DESCRIPTION 

* RC-50M _( 16 Sheets)_ MAR. 30, 2006 _ GUIDE RAIL TRANSIT I ON AT END OF STRUCTURE 
* RC-52M _ ( 8 Sheetsl_ MAR.30, 2006 _ TYPE 2 STRONG POST GUIDE RAI L 
* RC-53M _ ( 2 Sheets)_ MAR. 30, 2006 _ TYPE 2 WEAK POST GUIDE RAIL 
* RC-54M _ ( 7 Shee t s)_ MAR. 30 , 2006 _ BARRIER PLACEMENT AT OBSTRUCTIONS 

RC-55M _____ APR 15, 2004 _ TYPE 2 WEAK POST MEDIAN BARRIER 
* RC-57M _ ( 8 Shee t sl_ MAR.30, 2006 _ CONCRETE MEDIAN BARRIER 
* RC-58M _ ( 5 Shee t s)_ MAR. 30 , 2006 _ SINGLE FACE CONCRETE BARR I ER 
* RC-59M _ ( 2 Shee t sl_ MAR.30, 2006 _ CONCRETE GLARE SCREEN 

FENCES AND CURBS 
RC-60M _( 3 Sheets)_ APR 15 , 2004 _ RIGHT-OF-WAY FENCE 
RC-61 M ______ APR 15, 2004 _ RIGHT-OF- WAY GATES ANO REMOVABLE FENCE SECTIONS 

* RC-63M _( 2 Sheets)_ MAR.30 , 2006 _ PERMANENT BARRICADES 
RC-64M ___ _ _ APR 15, 2004 _ CURBS AND GUTTERS 
RC-65M ____ _ APR 15, 2004 _ CONCRETE MOUNTABLE CURBS 

RC-67M _ ( 3 Shee ts)_ APR 15, 2004 _ CURB RAMPS 

POLLUTION CONTROL 
RC-70M _ (6 Sheetsl_ APR 15, 2004 _ EROSION AND SEDIMENT POLLUTION CONTROL 

RC-32M ______ APR 15, 2004 _ SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 
CONCRETE COLLAR FOR PIPE EXTENSION 

* RC-33M _ ( 2 Shee t s) _ MAR.30, 2006 _ END SECTIONS FOR PIPE CULVERTS 
* RC-34M _ ( 10 Sheets) _ MAR. 30, 2006 _ INLETS 

RC-35M ______ APR 15, 2004 _ DRAINAGE DIKE 
RC-36M ______ APR 15, 2004 _ SPRING BOXES 
RC-39M _ ( 6 Sheets) __ APR 15, 2004 _ STANDARD MANHOLES 

* RC-40M ______ MAR.30, 2006 _ SLOPE PROTECTION 
RC-43M ______ APR 15, 2004 _ GAB IONS 

HIGHWAY LIGHTING 
RC-80M _ ( 2 Sheets)_ APR 15, 2004 _ HIGHWAY LIGHTING-FOUNDATIONS 
RC-81M _____ APR 15, 2004 _ HIGHWAY LI GHTING-JUNCTION BOXES-LIGHT DUTY 
RC-82M _ ( 2 Sheets)_ APR 15, 2004 _ HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 
RC-83M _ ( 2 Sheets)_ APR 15, 2004 _ HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
RC-84M _____ APR 15, 2004 _ HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91M_ ( 2 Shee ts)_ APR 15, 2004 _ BRACING AND PLANTING DETA I LS 

APR IL , 2004 EDITION 
* SEE CHANGE #J FOR MAR. 30, 2006 STANDARD RE VISIONS 
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FLARED WING U WING 

TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 

_j l3oo < 1· -0"1 
ABUTMENT 

TOP OF WALL 

LL 

150 < 6 ") 

_j l 300 ( 1' -0 ") 

FLARED WING 

ORIG INAL 
GROUND LINE 

TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 

PAY LIMITS OF 
STRUCTURE BACKFILL 

PLAN-ABUTMENT WITH FLARED WINGS 

PAY LIMITS OF 
STRUCTURE BACKF ILL 

FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOT ING 

PLAN-ABUTMENT WITH U WINGS 

RC BOX CULVERT 

ORIG INAL 
GROUND LINE 

RC ARCH CUL VERT 

FINISHED SHOULDER 
OR WATER TABLE 

< 2' - 0") 

__J 1-- 600 ( 2' -o ") 

RC TIED ARCH CULVERT METAL PLATE ARCH CULVERT 

BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES 

4.01/. o?j= 
(ITT) ~~ ::IE 

COARSE AGGR EGATE 
( 2A , TYPE CJ 

~ 
( 2' -0 ") 

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

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

FIN ISHED SHOULDER 
OR WATER TABLE 

LEGEND 

~ STRUCTURE BACKFILL 

D EMBANKMENT MATERIAL 

"~----~ 

300 ( 1' -O"l_j L 
U WING 

NOTE: 
SEE SHEET 2 FOR GENERAL NOTES. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

SHT. _!_ OF _L RECOMMENDED MAR.30, 20061 RECOMME NDED MAR.30, 2006 

~~ @-.gldd' I I 
DIRECTOR. BUREAU OF DESIGN CHIEF ENGINEER R c- 1 2 M 



( 

( 

( 

~------~ ~a 
PROVIDE 2 SHEETS O. 1 I 4 MIL. l 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB----' 

45011'-6"1 

1~ 

1½ 

2511 ") THICK 
STYROFOAM SHEET 

GRANULAR FILL I TYP. l 

SEE NOTES 11 & 12 THIS SHEET 

WINGWALL 

CONSTRUCTION JO INT 

~--+-- CONSTRUCTION JOINT 

PARAPET SEALANT APPROACH SLAB 
PROV IDE BONOBREAKER BETWEEN 
APPROACH SLAB ANO WlNGWALLS 

88° 1 
I 
I 

II 
} 

APPROVED 
MEMBRANE 
WAITERP:~OF ING 

00 

• o I 
000 1 

~ 
I 2' -0") 

>½ 

}-450 I 1' -6") 

PROVIDE TWO SHEETS O. I 14 MIL.I 
POLYETHYLENE UNDERNEATH APPROACH SLAB 

SEE NOTE 11 TH IS SHEET 

LIMITS OF BACK FILL 
INTEGRAL ABUTMENT 

LIMITS OF BACKFI LL 
WINGWALL S OF INTEGR AL ABU TMENTS 

GENERAL NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS OF PUB 408. PLACE BACKFILL ANO 
EMBANKMENT IN ACCORDANCE WITH THIS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON THE STRUCTURE 
DRAW INGS. 

2. USE ONLY R-3 ROCK LIN ING , MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTION 850.210) ; 
AASHTO NO. 1, 3 , 5 OR 57 COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALITY 
REQUIREMENTS IN PUBL ICATION 408M, SECTION 703.2, TABLE B; OR TYPE OGS COARSE AGGREGATE, 
MEE TING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN PUBLICATION 408, SECTION 703.2, TABLE B. 
MEASURE ANO PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
DO NOT USE R-3 FOR STRUCTURE BACKFILL FOR ANY TYPE RC OR METAL PLATE CULVERT. PLACE A CLASS 2 , 
TYPE B GEOTEXTILE BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKF IL L AND EXCAVATION/EMBANKMENT 
MATERIAL. PLACE A CLASS 2, TYPE B GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXT ILE IS CONSIDERED 
INCIDENTAL TO THE SELECTED BORROW EXCAVATION STRUCTURE BACKFIL L ANO WILL NOT BE PAID FOR SEPARATELY. 

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

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

5. TREAT BACKFILL CONSTRUCTION AT CULVERTS, WHERE THE TOP OF THE CULVERT IS NEAR SUBGRADE, AS SHOWN 
ON THE STRUCTURE DRAWINGS OR AS DIRECTED BY THE ENGINEER. 

6. PLACE STRUCTURE BACKFILL AND ADJOINING EMBANKMENT SIMULTANEOUSLY UNLESS OTHERWISE PERMI TTED BY 
THE ENG I NEER. 

7. REPLACE MATERIAL REMOVED BEYOND THE SPECIFIED LIMITS OF CLASS 1, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL. CONSIDER MATERIAL REMOVED OR STRUCTURE BACKFILL PLACED BEYOND THE SPECIFIED LIMITS 
OF CLASS 1, 2 OR 3 EXCAVATION AS INC IDENTAL TO THE CLASS OF EXCAVATION SPECIFIED. 

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

9. INDICATE STRUCTURE BACKFILL QUANTITIES ON THE STRUCTURE DRAWINGS. 

10. ALL DIMENSIONS ARE GIVEN IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN ITS IN II PARENTHESIS. 

* 11. PLACE BACKFILL WITHIN 600 I 24"1 FROM THE REAR FACE OF THE ABUTMENT ANO THE WINGWALL IN LOOSE LIFTS 
OF 150 I 6"1 FOR TYPE OGS, AASHTO NO. 3, 5 OR 57 COARSE AGGREGATE; 225 I 9"1 AASHTO N0. 11 300 I 1' -0") 
FOR R-3 ROCK LINING. COMPACT EACH LAYER WITH TWO PASSES OF A WALK-BEHIND VIBRATORY PLATE 
SO IL COMPACTOR. 

* 12. BACKFILL SIMULTANEOUSLY BEHIND BOTH ABUTMENTS. KEEP THE DIFFERENCE BETWEEN THE FILL HEIGHT AT 
BOTH ENOS OF THE BRIDGE BELOW 300 nm I 12 "1 AT ALL TIMES DURING BACKFILLING. 

LEGEND 

* IDENTIFIES NOTES THAT APPLY ONLY TO INTEGRAL ABUTMENTS. 

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

COMMONWlEAiL 'TH OF IPJENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTU RE S 

RECOMMENDED MAR. 3D, 20061 RECOMMENDED MAR. 3D, 2006 i SHEET _1....0F ..1.... 

.:kctCh?- @- .£/dd' 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-12M 
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SHOULDER J OINT 
C SEE RC-25Ml 

COATED DOWEL BARS, 
SEE NOTES 4 ANO 5. 
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SEE NOTE 7. 
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NEOPRENE 
COMPRESS ION SEAL, 

, A SEE NO TES 6 AND 10. 
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JOINT SEALING 
MATERIAL, 
SEE NOTE 7 • 

JO INT BACKING 
MATERIAL 
13 C ½"> 

·,., BACKER ROD 
.. .-., . . ·" . ·" 
.. : .: .. : .... : .: ... : .. .... : 
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t SEE NOTE 9. 

DETAI L A 
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DETAIL B 
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JOI NT SEALING 
MATERIAL, 
SEE NOTE 7 . 

TAPE BOND 
BREAKER 
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JOINT SEALING 
MATERIAL , 
SEE NOTE 7. 

JOINT BACKING 
MATERIAL 13 ( ½ ") 
BACKER ROD 

.-:.i4 . . •· -~ ' .•· ... 
.:.: ... : . ..:.: .. .-..... : ...... ~k--.. , ..... , .. 

INITIAL SAW 
CUT 3 C 1 /8 ") 

--I~ INITIAL SAW 
CUT 3 ( 1 /8 ") 

DETA IL C 

COATED DOWEL BARS , 
SEE NOTES 4 ANO 5. 
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DETAI L D 

SEE DETAIL A, B, CORD • 
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13 
C½"> 

TYPED 

6 ( 1/4 ") n 
. .-~·--.". ·" 

SILICONE SEAL ING, 
SEE NOTE 11 • 

· : · · ,-----·~ --16 ( % ") DIAMETER 
•.. •. --, r-' BACKER ROD . 

. "· --~ .. •· ."4 . . •· _.,, 
.,:. : ... : ..... :.: ... :t,,,: 

_J L3 ( 1/s ") 
SAW CUT 

INITIAL 

ALTERNATE TYPE P 

JOINT DETAIL 

NOTES 
1. PLACE A TUBE FROM A MANUFACTURER LISTED IN BULLETIN 1 5 

OVER TH E LUBRICATED END OF ALL DOWEL BARS USED IN 
TYPE E JO I NTS AND PROV JOE A MIN I MUM 25 C 1 ") CLEARANCE 
POCKET ASSURED BY MEANS OF A POSITIVE SPACING DEVICE. 

2. CUT EXPANSION JOINT FILLER MATERIAL TO CONFORM TO 
THE CROSS SECTION OF THE PAVEMENT AND FURNISH IN STRIPS 
EQUAL TO THE WI DTH 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. 

3. CONSTRUCT ALL TRANSVERSE JOINTS PERPENDICULAR TO 
THE CENTERLINE. 

4. USE MINIMUM N0. 32 x 450 C 11/4"0 x18"l LONG DOWE L BARS 
FOR PAVEMENT DEPTHS 250 C 10 ") OR LESS AND MINIMUM 
NO. 38 x 450 C 11,/2 " 0 x 18 ") LONG DOWEL BARS FOR 
PAVEMENT DEPTHS GREATER THAN 250 C 10"). APPROVED 
ALTERNATE DOWEL BARS HAVING EQUI VALENT PROPERTIES TO 
CONVENTI ONAL ROUND DOWEL BARS MAY BE USED. COATED DOWE L 
BARS TO BE EITHER GRADE 300 ( GRADE 40) OR GRADE 420 
C GRADE 60) . 

5. PLACE DOWEL BARS PARALLEL TO THE CENTERL INE AND SURFACE 
OF THE SLAB. 

6. USE ONLY APPROVED NEOPRENE SEALS, AS LIS TED IN 
BULLETIN 15. INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH 
WITH THE TOP OF THE SEAL FROM 6 C 1/4 ") TO 10 C ¾ "J 
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. 

7. MAKE THE TOP OF THE JO INT SEALING MATERIAL 
FROM 3 C 1/s ") TO 6 C 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 TYPED JOI NT IS NOT REQUIRED 
FOR CONSTRUCTION JOINTS. 

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

25 C 1 ") 47-50 C 11/s "-2 ") 
32 < 11/ 4 "l 50-53 c 2 "-21/8 "l 

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

1 t. 

JOINT SEAL WIDTH OF SA W CUT 
SPACING SIZE (16°C 16° C TO 27 ° C >27°C 

4. 5 m & 6. O m 25 16 14 1 3 
9. 0 m 3 2 19 16 1 3 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE (6O° F 6O°F TO 8O° F >8O°F 

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

WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408, SECTION 705.4 Co), 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. PROVI DE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH 
THE REQUIREMENTS OF PUBLICATION 408. 

NOTE: EITHER ALL ME TRIC OR ALL ENGL ISH VALUES 
MUST BE US ED ON PLANS. METRIC AND 
ENGLISH VA LUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

IIUREAU OF DESIGN 

CON CRETE PA VEMENT JOINTS 

RECOMMENDED MAR. 30, 2006 

~ Cb-? 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR.30 , 2006 

PL: _gldef 
CHIEF ENGINEER 

SHT. _l_ OF2._ 
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190 ( 71/z") 

152 ( 6 ") 
* JOINT 

SEALING * JOINT SEALING 
DEFORMED TIE BAR OR 
DEFORME D BENT TIE BAR, 
SEE NOTES 1 , 2 & 3. 

~ 
38 

114 ( 4 ½ ") 

76 ( 3 " ) 

N ( I 1/2"> 
THREADED 
SLEEVE NUT, 
SEE NOTE 4. 

0 

300 < 12 ") 

0 0 

22 ( 3/a ") MAX+--l 

203 ( 8 ") 

TIEBOLT DETAIL 
MAKE TIEBOLTS 14 <3/is"> 0 BAR WITH ROLLED 
THREADS OR 16 ( % "l 0 BAR WITH CUT THREADS. 
PERMIT ONLY TIEBOLTS WHICH ARE SUPPLIED 
BY AN AP PROVED MANUFACTURER, AS LISTED 
IN BULLETIN 15 . SEE PUBLICATION 408, 
SECTIONS 709. I AND 705. 2( b). 
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KEY FORME R, 
SEE NOTES 
5 & 6. 

( 3/4 ") MIN , 
( 1 ") MAX 

MATERIAL 
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CONSTRUCTION JOINT 

TIEBOLT DETAIL 
NOTES 2 & 7. 
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NOTE 6. 
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DEFORMED TIE BAR , 
SEE NOTES 1 & 2. 
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MIN. 

MAX. 

TYPE L 
CONTRACTION JOINT 

* JOINT SEAL ING 7 I 6 ( 1/4 ") SAW CUT 
MATER I AL---..... '- I I 

II • <I . . _.,- _ . • 25 ( 1 _J • ,- ; : D/2 ·. · · .. · •. • · 1 ::-f ·'. .' · .• · l · D 

SEE TIEBOLT 
DETAIL AND 
NOTES 2 & 7. 

STATIONARY 
FORMING 

SEE TIEBOLT 
DETAI L AN D 
NOTES 2, 7 / SL IP FORMING 
& 10. 

······ 1·4 ·1 
.. . . . . . •. · • . ... , 
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SILICONE 
SEALANT, SEE 
NOTE 11, -------1--i 

10 (¾")D IAMETER 
BACKER ROD-----i 

3 < 1/e ") INITIAL 
SAW CUT 

6 ( 1/4 ") 

( 1 ") 

~40 

ALTERNATE TYPE L 
CONTRACTION JOINT 

SILICONE 
SEALANT, SEE 
NOTE 11. -----

10 < ¾ "l DIAMETER 
BACKER ROD----

6 ( 1/4 ") 

25 
( 1 ") 

DEFORME 
TIE BAR, SEE 
NOTES 1 & 2. 

6 ( 1/4 " ) 
EXISTING NEW 

PAVEMENT/SHOULDER PAVEMENT/SHOULDER 

SILICONE 
SEALANT, SEE 
NOTE 11 . ----
10 ( ¾ "> 
DIAMETER 
BACKER ROD 

( 1 ") 

_J 
ALTERNATE TYPE L 

CONSTRUCTION JOINT 

SILICONE 
SEALANT, 
NOTE 11 . 

6 ( 1/4 ") 

25 
( 1 ") 

LONGITUDINAL JOINT 
WHEN TYING INTO EXIST ING 

CONCRETE PAVEMENT/SHOULDER 

* JOINT 7 ri 6 ( 1
/ 4 ") SAW CUT SEALING 

MATERIAL---.__,_ I 
-°!·q ,' • °! , er II .,, , 'r, '4• • 

........ · .. _,_ :.- ·. ·.• 25 ( 1 ) • .-.-. 0/2 . 
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* JOINT 
SEALING 
MATERIAL 

SEE TIEBOLT 
DETAI L AND 
NOTES 2 & 7. 

.• _ _._:>.'_:,~~~.'-):~-.-.: :5 ( ~ "_> :.- t? D/2 . 
. ., ., .. -• .• .. _, ., .. ::-f . SHLD. 

~~-.-.". _-.,· ·.-.... _. ... "· <I'. · . ·. -.... :<I'.·."·.- . .... 

( *) DENOTES, SEE NOTE 12. 

* JOI NT 
SEAL ING 
MATERIAL 

1. 

2. 

3 . 

4. 

5 . 

6. 

NOTES ---
SPECIFY #1 6 (#5 ) TIE BARS 750 ±6 <30" ±1/4") LONG , SPACED 
750 (30") CENTER TO CENTER MAXIMUM. PLACE PERPEND ICULAR 
TO AND CEN TE RED OVER THE LONGITUDINAL JOINT ±25 (±1 ") . 
EMBED TIE BARS D/2 ±20 <±¾"> OR 100 ±13 (4" ±½">, WHICH­
EVER IS GREATER, EXCEPT FOR TYPE L CONTRACTION JOI NTS. FOR 
TYPE L CONTRACTION JOINTS EMBED TIE BARS 0. 6D. WHEN 
ADJOINING TO AN UNEQUAL PAVEMENT OR SHOULDER DEPTH , D IS 
THE DEPTH OF THE THINNER SECTION. TIE BARS MUST MEET THE 
MINIMUM PULL - OUT RESISTANCE SPECIFIED IN PUBL ICATION 
408 , SECTION 501.3(j) • 

EPOXY COAT TIE BARS AS SPEC IF IED IN PUBL ICATION 408, 
SECTION 709. 1( cl • EPOXY COAT OR GAL VAN I ZE TI EBOL TS AND THREADED 
SLEEVE NUTS, EXCLUDING THREADS , AS SPECIFIED IN PUBLICATION 
408, SECTION 709. l(c) OR SEC TION 1105 . 02(s) RESPECTIVELY. STRAIGHT 
TIE BARS TO BE EITHER GRADE 300 (GRADE 40) OR GRADE 420 
(GRADE 60). BENT TIE BARS TO BE GRADE 300 (GRADE 40) ONLY. 

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

MAKE THREADED SLEEVE NUT FROM STEEL PIPE OR HEXAGONAL 
STEEL BAR 270 x 48 ( 11/i5 "0 x 1¼"> LONG OR HIGH STRENGTH 
STEEL BAR 22 0 x 50 ( 2½2 "0 x 2 "l LONG. 

SECURELY FASTEN THE KEY FORMER TO THE STEEL FORM. 
THE CONTRACTOR SHALL HAVE A METHOD, ACCEP TABLE TO 
TH E ENGINEER, OF TEMPORARILY SECUR ING THE TIEBOLT 
TO THE KEY FORMER OR FORM DURING PLACEMENT OF THE 
CONCRETE. 
FORM MALE OR FEMALE KEYWAYS AS IND ICATED FOR PAVEMENT DEPTHS 
GREATER THAN 250 ( 1 0 ") . 

7. PLACE TIEBOLTS AT 750 (30") CENTER TO CENTER MAXIMUM SPACING 
EMBED TIEBOLTS D/2 ±20 <±¾"> OR 100 13 (4"±½">, WHICH­
EVER IS GREATER. WHEN ADJOIN ING TO AN UNEQUAL PAVE MENT OR 
SHOULDER DEPTH , D IS THE DEPTH OF THE TH INNER SECTION. SCREW 
TI EBOL TS UN TIL SNUG. FOR 150, 180, AND 200 ( 6" , 7" AND 8 "l 
PAVEMENTS AND/OR SHOULDERS, MAKE THE WIGGLE OR HOOK PORTION 
OF TH E TIEBOL T PARALLEL TO THE GRADE. IF NECESSARY, 
LOOSEN TIEBOLTS SO THAT THE HOOK OR WIGGLE IS 
PARALLEL TO THE GRADE. 

8. AT THE CONTRACTOR'S OPTION , THE CONCRETE SHOULDER MAY 
BE CONSTRUCTED AT THE SAME TIME AS THE PAVE MENT. 
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( j) 1. 
TIE BAR HOLE DIAMETER IN EXISTI NG PAVEMENT SHOULD 
BE AS PER MANUFACTURER'S RECOMMENDATION. USE ROTARY 
IMPACT DRILL TO AVOID IMPACTING FINES INTO HOLE . 

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

11. 

12 . 

WHEN SI L ICONE JOINT SEALI NG MATERIAL, AS SPECIFIED IN 
PUBL !CATION 408, SECTION 705. 4( o) , IS SELECTED 
FOR USE IN TRANSVERSE JOINTS (TYPE P ONLY> OR 
TRANSVERSE SHOULDER JOINTS , USE THE SAME JOINT SEALING 
MATERIAL IN THE LONG ITUDINAL J OINTS (AL TERNATE TYPE L 
AND ALTERNATE LONGITUDINAL SHOULDER JOINTS). 

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

CUT 

NOTE: EITH ER ALL METR IC OR ALL ENGLISH VALUES 
MUST BE US ED ON PLA NS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

3 ( Ye "l INITIAL 
SAW CUT 

~' 
10 ( ¾") 
DIAME TER 
BACKER ROD 

! 
ALTERNATE 

LONGITUDINAL 
SHOULDER JOINT 
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DEFORMED TIE BAR OR 
DEFORMED BENT TIE BAR, 
SEE NOTES 1 , 2 & 3. 

0/3 .·." _: .. ·._-..... _.-,,. 

7 .. , . .:•.,.. D 

__ :,, .. _ ...... ·.' : :._:~ :: : .· --~ 

CONCRETE PAVEMENT JOINTS 

ALTERNATE TRANSVERSE 
SHOULDER JOINT LONGITUDINAL SHOULDER JOINTS 

SEE NOTE 8 

TRANSVERSE SHOULDER JOINT RECOMMENDED MAR. 30, 2006 

~Ch:? 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

!??L:..e'-t-:td 
CH I EF ENG I NEER 

SHT ...£ OF ..L 
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( 

( 

( 

75 < 3 ") 

MIN 

EDGE OF 
PAVEMENT 

DOWEL BAR 
KEEPER CLIP, 
SEE NOTE 6. 

Al 

WELD 

I I CENTER 
FRAME 
WIRE 1.15q I, 300 300 , I 

( 6 ") < 12 ") ( 12 ") 
300 

( 12 ") 
300 

< 12 ") 

..!J 
ANCHOR 
STAKE 
(TYP.l 

35 

<l¾"l 

COATED 
DOWEL 
BAR 

48 

( 12½2") 

PLAN 
TYPICAL EXPANSION JOINT ASSEMBLY 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

SIDE FRAME 
WIRE ( TYP. l 

25 ( 1 ") -UPPER 
SIDE WIRE TO 
TOP OF ANCHOR 
STAKE 

ANCHOR 
STAKE 
<TYP.) SECTION A-A 

EXPANSION JOINT ASSEMBLY 

WELD 

SIDE 

300 
( 12 ") 

SIDE SUPPORT 

166 C 611/32 ") 

"' ... ,.. I:1 / / '-. ./ \ Y" WI RE 

19 

( 3/4 ") 

DOWEL BAR KEEPER CLIP CENTER FRAME WIRE DETAIL 

i "" '"""'" ... I~"" ~,,, , 1/, .. , WIRE , , I 

,'.' \\ _j 
t . . ' 

"J" DESIGN "A" DESIGN 
TYPICAL SIDE FRAME DETAILS 

I 

~ 
( 6") 

EDGE OF 
PAVEMENT 

75 ( 3 ") 

MIN 

EDGE OF 
PAVEMENT 

75 < 3 ") 
~ 

s7 
SHIP WIRES, SE- ---

n 
~ 

~ I ' 
I 

I 
I 

I 

1rWEr 

" -
u 

~ ff 

I c AL 1~~~ATE I 
I SIDES) I 

I I 
I I 

I WELD\ I 
~ ~ 

I 

~ 
I 

300 ..j.. 
( 12 ") 

I 

300 ~ 
< 12 ") ( 6") 

~ 

SIDE 
300 

< 12 ") ~ 

PLAN 

EPOXY 
COATEO 
DOWEL 
BAR 

SIDE 

I 

300 ..j.. 
I 12 ") 

TYPICAL CONTRACTION JOINT ASSEMBLY 
ANCHOR 
STAKE 
( TYP. l 

I 
300 

( 12") W.?..9..l 
( 6 ") 

EDGE OF 
PAVEMENT 

75 < 3 ") 
MIN 

UPPER SIDE TOP OF PAVEMENT SLAB 

d 
300 

p I u u u u I :: u u 

STEEL FORM 
< 12 ") 

ELEVATION 
CONTRACTION JOINT ASSEMBLY 

NOTES 
1. THIS STANDARD DEPICTS THE DIMENSIONS REQUIRED FOR UNIFORMITY 

AND COMPATIBILITY. IT DOES NOT INCLUDE ALL THE DETAILS REQUIRED 
FOR FABRICATION. ONLY ITEMS SUPPLIED BY A MANUFACTURER LISTED 
IN BULLETIN 15 SHALL BE PERMITTED, ANCHOR STAKES SHOULD NOT TOUCH 
ANY DOWEL BAR AND MAY BE SPACED AS NEEDEO TO PROVIDE STABILITY. 

2. PROVIDE ANCHOR STAKES TO SECURE UNIT FROM MOVEMENT INCLUDING 
UPLIFT. USE A MINIMUM OF EIGHT STAKES PER 3. 6 m ( 12' -O"l LANE UNIT 
( 4 STAKES PER SIDE! THAT EXTEND 25 ( 1 "l ABOVE THE UPPER SIDE WIRE. 
STAKES SHOULD NOT TOUCH DOWEL BARS AND MAY BE SPACED AS NEEDED 
TO PROVIDE STABILITY. 

3. PROVIDE •13 (#4) DEFORMED REINFORCEMENT BARS OR 13 ( ½"l SMOOTH RODS 
AS ANCHOR STAKES. STAKES SHALL BE OF SUFFICIENT LENGTH SUCH THAT A MINIMUM 
OF 200 (8") WILL BE EMBEDDED IN THE BASE COURSE COGS, ASPHALT TREATED 
PERMEABLE BASE COURSE, CEMENT TREATED PERMEABLE BASE COURSE OR 2Al. 
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 
SIDE OF THE BASKET, OR OTHER ACCEPTABLE MEANS TO HOLD THE ASSEMBLY 
STATIONARY DURING THE PAVING OPERATION AS DIRECTED BY THE ENGINEER. 

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

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

PAVEMENT UPPER AND LOWER "J " SI DE SUPPORT "A" SIDE SUPPORT 
THICKNESS SIDE FRAME WIRES WIRES WIRES 
250 ( 10 ") 8.41 (0. 331 "0 MIN) 10.16 (0.400"0M!Nl 8.41 (0.331 "0 MIN) 

OR LESS 2/0 GAUGE 2/0 GAUGE 

GREATER THAN 9.19 ( 0. 362"0 MINI 11.35 !0.437 "0 MIN) 9.19 < O. 362"0 MIN) 
250 ( 10") 3/0 GA UGE 3/0 GAUGE 

6. DOWEL BAR KEEPER CLIPS MAY BE USED IN LIEU OF TIE WIRES OR SHIPPING WIRES 
FOR CONTRACTION AND EXPANSION JOINT ASSEMBLIES. 

7. FABRICATE AND SHIP NEST ALL DOWEL, SIDE SUPPORT AND CENTER SUPPORT 
ASSEMBLIES. ASSEMBLE EXPANS ION JOINT FILLER, ANCHOR STAKES AND DOWEL 
CAPS IN THE FIELD. 

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE AND TO THE PAVEMENT SURFACE. 
MAKE TOLERANCE OF TH IS PLACEMENT WI TH IN ± 6 ( ± 1/4 "l PER DOWEL BAR. 

9. PROVIDE DOWELS AND 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 0.05 mm (0.003in.l 

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

250 < 10") 360 k(J 540 k(J 
OR LESS ( 794 lbs> ( 1190 lbs) 

GREATER THAN 540 k(J 900 k(J 
250 ( 10") < 1190 lbsl < 1984 lbs) 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

25 ( 1 "l -UPPER 
SIDE WIRE TO 
TOP OF ANCHOR 
STAKE 

LOWER SIDE 
WIRE (TYP.l UPPER SIDE 

WIRE <TYP.) ~,..----- ANCHOR 

/J 
BASE COURSE 

483 < 19"1 MIN 

SECTION B-B 
CONTRACTION JOINT ASSEMBLY 

TYPICAL LOAD 
TRANSFER ASSEMBLY 

LANE OVERALL NO. OF 
WIDTH UNIT DOWELS LENGTH 

2. 7 m (9'-0") 2. 55 m < 8' -6") 9 
3.0 m ( 10'-0") 2. 85 m ( 9' -6") 10 
3. 3 m < 11 ' -0 "l 3. 15 m < 10' -6") 11 
3.6 m < 12 ' -0 ") 3.45 m < 11 '-6") 12 

STAKE 
<TYP.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 

CONCRETE PAVEMENT JOINTS 
NON-SKEWED 

LOAD TRANSFER ASSEMBLIES 

RECOMMENDED MAR. 30 , 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

(Z!L· _g.frtd 
CHIEF ENGINEER 

SHT l... OF .L 
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750 

( 

( 30") NO TES ( TYP. ) 150 "!: 50 
( ""' ,orn, < 6" ± 2 ") !, FOR VARIABLE WIDTH PAVEMENT CUT THE REINFORCEMENT 

\ AS REQUIRED, ,---.-. - - - - -- ~ 

r-- -~ 2, WIRE FABRIC REINFORCEMENT MAY BE PLACED WITH TRANSVERSE 

/1 
I WIRES ABOVE OR BELOW LONGITUDINAL WIRES. - - -

3. PROVI DE LONG ITUDINAL WIRES FOR WIRE FABRIC REINFORCEMENT 

- - - -~ OF THE FOLLOWING MINIMUM SIZES: 

, I I I 1- PAV' T DEPTH MIN LONG WI RE SIZE 

- I 200 ( 8") _________ ______ ____ MW3 5 OR MD35 ( W5. 5 OR 05) 
~\I - I t i 230 ( 9") ___________________ MW40 OR MD35 ( W6 OR 05. 5) 

'i -
I r ! I 

W-TIE BARS OR 
250 ( 10") -- - - --------------- MW45 OR MD45 ( W7 OR 06. 5) -

' I ,- - 280 ( 11 ") --------------- - - -- MW50 OR MD45 ( W7. 5 OR 07) 

- - - - TIEBOLTS 300 ( 12 ") _______ __ ___ _______ MW55 OR MD50 ( W8 OR 07. 5) 
I 330 ( 13 "l _____________ __ __ __ MW60 OR MD50 I W9 OR 08) 

- - - - ~. HINGED FABRIC RE INFORCEMENT MAY BE USED. HAVE HINGE DETAI L 
TYPE D JOI NT APPROVED BY THE ENGI NEER. 

- - - · - I 5. SECURELY TIE ALL LONG ITUDINAL AND TRANSVERSE LAPS OF WI RE 

\ FABRIC REINFORCEMENT. 
I - - - - COATED / ''''' '''' 

6. ON PROJECTS WHERE ADDITIONAL LANES ARE ADDED TO EX ISTI NG 
::c CEMENT CONCRETE PAVE MENTS AND THE EXISTING JO INT SPACING 
I- - - -0 IS MORE THAN 14.2 m (46.5') , USE A MIN IMUM LONGITUDINAL 
3: WIRE S IZE OF MW60 OR MD60 <W9.5 OR 09) . 
UJ - - -
z T. WIRE FABRIC REINFORCEMENT MAY BE CONSTRUCTED OF SMOOTH 
<( WIRE (SIZES DESIGNATED BY WI OR DEFORMED WIRE <SI ZES _J - - - - DESIGNATED BYD> OR A COMBINATION OF BOTH. 

- - - - 8. SEE RC-20M FOR JO INT DETAILS. 

- - - - \ 
9. PROVIDE A MINIMUM DEPTH FOR PLACEMENT OF WIRE FABRIC 

RE INFORCEMENT, MEASURED FROM TOP OF PAVEMENT TO TOP OF 
FABR IC OF 60 ( 2½ ") TO A MAXIMUM OF ONE HALF THE PAVEMENT - - - - DEPTH MINUS 15 1d/2 - ½">. 

( 

~( • t J_ 10. WHEN THE RAMP OR LANE WIDTH EXCEEDS 4. 2 m ( 14') , A TYPE L - - I 7 - -
I I • JOINT IS REQUIRED AT THE MID-POINT. 

IL""'""'"" "'" " ,,, , , .. , , " '/ ! . I 610 I 2') 
25 ( 1 ") MAXI MUM _j j L 150 :t 5~ ( 6.. :t 2 .. , 11. All DI MENS IONS ARE IN MIL LI METERS UNLESS OTHERWISE NOTED. 

3oo ± 75 SEE NOTE 3. U, S. CUSTOM ARY UN ITS IN ( ) PARENTHESIS. 
MIN IMUM LAP 150 ( 6") -( 12" + 3 ") 

- MW26 !W4) OR MD26 104) TRANSVERSE WIRES LENGTH OF FABRIC 4.2 m ( 14' ) 300 "!: 75 
AT 305 112") C TO C I 12" :t 3 ") 

9. 0 m 130') TYPICAL 

WIR E FABRI C RE INF ORCEMENT 

TI E BARS OR TIEBOLTS 

\ ..,. 
I -

l ' V I TYPE L JOINT 
I /I I 
ii I ....--- I I 
I I 
I I 

I 

NOTE: EITHER ALL METRIC OR ALL ENG LISH VALUES 
::c MUST BE USED ON PLANS. METRIC AND I-
0 

~300 ( 12") MINIMUM LAP ;;; ENGLISH VALUES SHOWN MAY NO T BE MIXED. 
UJ z COMMONWEAL TH OF PENNSYLVANIA <( 
_J 

DEPARTMENT OF TRANSPORTATION 
BUREAU OF DESIGN 

I 

REI NFORCED 
( CO NCR ETE PAV EME NT 

~ 

ALTE RN ATE LAPPED FABRI C 
RECOMMENDED MAR. 30, 2006 RECOMMENDED MAR. 30' 2006 SHT J_ OF _I__ 

~~ --m . .£M/ RC- 21M DIRECTOR, BUREAU OF DES IGN CH I EF ENC I NEER 
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' 

B' 2-#16 o 300± ( #5 o 12 "±l TOP 
B'l - #19 o 300± (#6 o 12"±) BOT 
BAR LENGTHS CUT 
TO FIT, SEE NOTE 7. 

300 B2-#16 Cl 300± (#5 Cl 12" ) TOP 
(12") Bl-#19 Cl 3001:(#6 Cl 12") BOT ---~------ 75 ( 3 "l CLR 

r 1-r- - - - - n nT n T-
1 I I I I I I I I I I 
,\ I I I I I I I I I I 

75 < 3 "l CLR 

TYPE E JOINT, 
SEE NOTE 2. 

I I I I I I I I I 

------, 
I 
I 
I 
I 
I 

,;;:--- PLAIN OR 
-----"' REINFORCED 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 1. 2 m 

I I I I I I I I < ~\y-pri 
I I I I I I I I 
I I I I I I I I 

~ I ~ 
I 

A3-#16 o 300±(#5 Cl 12"±) TOP 
A2-#32 o 450±(#10 018"±) 

ALTERNATE AT 225 (9") WITH 
Al-#32 o 450±(#10 o 18"±) BOT. 
(BAR LENGTHS CUT TO FI T) 

CONCRETE 
PAVEMENT OR 
FLEXIBLE PAVEMENT 

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

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

~ >-+-t---<>---+--+-- -+----~-------. 

75 < 3 ") CLR 

7620 (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 

PL AN 
TYPE E JOINT , SEE NOTE 2. 

PAY LIMITS FOR 
BRIDGE APPROACH SLAB 

SECTI ON A-A 

... . 

PAY L !MIT, 
PCC PAVEMENT, 
FLEXIBLE PAVEMENT OR 
PAVEMENT RELIEF JOINT 
WITH RCC PAVEMENT 

PROVIDE 40 ( 1 % ") MIN NOMINAL 
WIDTH NEOPRENE COMPRESSION 

END OF SUPERSTRUCTUR1 r25 ( 1 ") 

~ r50 (2") 

SEAL FOR 20 ( 3/4 ") MOVEMENT 
CLASSIFICATION , SEE NOTE 4. - -~ 

75 < 3 "l CLR d, SEE NOTE 5.1____ 
t-------->,;~t--;-t----t-- ---.-t---1 

CLOSED CELL 
NEOPRENE SPONGE 

BOND BREAKER 

B2 

Bl 
SEE DETAIL A 
FOR JOINT 
MATER IAL. 

2-"19(#6) 
BARS ---,.._.1-_ 

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

r 0 ... 0 tJ O I O, ' I" --.---- - o- Cl' 
t:, o o --,--, . . " 

410 
( 16") 

L • 

• O' ~ • 0 
(J O • 

~ ~ o , • c/ 11 
Q O Q ~ 

D o 1. 5 

C. 
0 ' . 

Q ~ 

SECTI ON B-B 

NOTES 
1. CONSTRUCT IN ACCORDANCE WITH THIS STANDARD DRAWING 

OR AS INDICATED ON THE STRUCTURE DRAWINGS. 

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

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

4. I NS TALL NEOPRENE COMPRESS I ON SEALS TO A UN I FORM 
DEPTH WI TH TOP OF THE SEAL FROM 6 ( 1/4 " ) TO 
10 ( ¾ ") BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIDES OF THE SEAL AT THE SAME ELEVATION. 

5. DE TERM I NE "d" BY ADD I NG 20 ( 3/4 ") TO THE MAX I MUM 
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. 1 (cl . 

8. ALL DIMENSIONS ARE IN MILL IMETERS UNLESS OTHERW ISE NOTED. 
U.S. CUSTOMARY UNITS IN (J PARENTHESIS. 

7 
d 

_J 

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

MUST BE USED ON PLANS. METRIC ANO 
ENG LISH VALUES SHOWN MAY NOT BE MIXED. 

B2 
Bl 

75 (3"l CLR 
Cl 450 
o 18 ") 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

230• 
( 9"•) 

•MEASURED NORMAL 
TO ABUTMENT. 

( 9 ") BREAKER BRIDGE AP PR OAC H SLAB 

DETAIL A DETAI L A ( ALTE RNA TE) 
TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAW INGS 
RECOMMENDED MAR. 30, 2006 

~Ch-? 
DI RECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30 , 2006 

!Z?L~./;fd 
CHIEF ENGINEER 

SHT J_ OF .l_. 

RC-23M 
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( 

280 ( 11 ") MINIMUM I FOR JOINT DETA ILS 
WITHOUT CAMBER ----' SEE SHEET 1. ' 

lOO ( 4") MIN SLAB \ I TILT HOOK TO MAINTAIN 
PRESTRESSED I 7 / PROPER CLEARANCE. 

230 ( 9") MINIMUM 
WITHOUT CAMBER 

100(4"> MIN SLAB 

PRE STRESSED 
BOX BEAM 
430 ( 17 ") 
DEP TH 
AND OVER 

(

FOR JOINT DETAILS, 
SEE SHEET 1. 

1 ,,,-TI LT HOOK TO MAINTAIN 
/ PROPER CLEARANCE. 

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

~-=--=-~-=- -=-" - -=--=- ._ _. 

l I - -=-- -=- - - - _. - - - -
AS REQUIRED 1' 12 

l PREMOLDED 
EXPANSION 
J OINT FILLER 

1. 5 m±(5'-0"±> 

•25 ( 1 ") MINIMUM CLEARANCE 

·}410(16") 
APPROACH 
SLAB 

430 ( 17 11
) DEEP ADJACE NT COMPOS ITE BOX BEAMS 

WI TH 230 ( 9 11
) DEEP APPROA CH SL AB NOTCH 

FOR JOINT DETAI LS, 
290 ( 11½"> MINIMUM rSEE SHEET 1. 
WITHOUT CAMBER 

TI LT HOOK TO MAINTAIN 
200 ( 8 ") MIN,~ J / PROPER CLEARANCE. 

SLAB-c 

HAUNCH__J 

-.--.--.--.---.--.-- -.-- . - } 
BOND-BREAKER, 2-PLY BIT. PAPER 410 ( l6"> 

-=:.--=:.--=:.-_!:- - J _ e APPROACH 
- - - -=:.--=:.-..:;:- _, - _ L _ .J _ _ --1 _ SLAB 

11 
12 

END OF BEAM 

BOX BEAM , 
535 ( 21 ") 
DEPTH 
AND OVER 

125 ( 5 ") 

BLOCK-OUT 

- -;OND-BRE~Ei ~PLY -;I r.- PAP~ - - - - --. - - - - } 
--A_ 410 ( 16") 

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

1.5 m±<5'-0"±) 
1 

·~ 

535 ( 2 1 11
) TO 1220 ( 4' -0 11

) DEEP AD JACENT 
COMPOS ITE BO X BEAMS 

WI TH 280 ( 11 11
) DEEP APPROACH SLAB NOTCH 

330 ( 13 " FOR JO INT DETAILS, 
SEE SHEET 1 OF 2. 

VARIES WITH BEAM SIZES 

TI LT HOOK TO MAINTAIN 
PROPER CLEARANCE. if =--~-~--~-~--~-~--~ ]}410 (16") 

- .::=-.::=-..!:- - - _ ._ APPROACH 
I ' - - _. - _. - SLAB W 20 
"' { 0 11\ 11 12 

230 
( 9 ") 

/ 

BOND-BREAKER, 
2- PLY BIT. PAPER 

END OF BEAM 

75 ( 3") MIN IMUM, 
SEE NOTE 3. 

ELEVATION 

NOTES 

1. WHEN MAKING CONSTRUCTION CHANGES IN THE FIELD, THIS 
DRAWING IS TO SERVE AS A GUIDE FOR MODIFYING NOTCH 
DETAI LS SHOWN ON PIS STANDARD DRAWINGS FOR ACCOMMO­
DATING THE STANDARD 41 0 ( 16 "> BR !DGE APPROACH SLAB. 

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

3. INCREASE IN FIELD, PROVIDING OVERHANG, IF REQU IRED. 

4. PROVIDE REINFORCEMENT BARS, EPOXY COATED, IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 709. I (c). 

SPREAD BOX BE AMS WI TH APPROAC H 
SLAB NOTCH 290 ( 1 ½ 11

) OR DEEPER 

::!:IW a..1~ ~[ 
,,_ ----,::::::..._I - - ;;:,- / ---- - / / _J 

-- 7 / ---- -----/--
- -'i.BEAM3. I 

NOTE: EITHER ALL ME TRIC OR ALL ENGLISH VALUES 
MUST BE USE D ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Ol.:> 
I- z 
I- <( 
0..J 
a:, u. 

oZ 
I-<( 

..J 
u. 

PLAN 

I-BEAMS 

MIN 

MIN 

BUREAU OF DESIGN 

BRIDGE APPR OACH SLAB 

RECOMMENDED MAR. 30, 2006 

~Ch--? 
DIRECTOR , BUREAU OF OESICN 

RECOMMENDED !IAR. 30 , 2006 
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EDGE OF 
APPROACH 

( 

( 

PLAIN OR REINFORCED CONCRETE 
PAVEMENT OR FLEXIBLE PAVEMENT ..., 

ci 
~ Id 

7500 ( 25' -0"1 MIN. 

WINGWALL 

•ts a 300 (#5 a 12') {MAX.I TOP 

I 
I 

I 

::I! "19 a 300 < "6 a t 2 ") < MAX. I BOTTOM 

I 
I 

I 
I 

Q. 0 
0 .... ........ 

0 
- CD 

><-... 
::IX - .. ::I! 

NI~ 
,-. .. .. 

"' • 0 -. 0-
0 
..., "' ,-. .. -
"' 0 
"N ..., 

• 

~ lei - ..J 
"'u ,-. 

WINGWALL 

7500 (MIN. I 

PLAN 

• t 6 a 300 c •5 a t 2 "l 

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

..., lei 
- ..J 
"'u 

"' ' ..., 

450 ( 18"1 

SLEEPER SLAB/PAVEMENT JOINT,-. 
{SEE DETAIL Al ~lei 

0 ..J -,,u 

PROVIDE 2 SHEETS 0. t < 4 MIL. I 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB 

ELEVATION 

APPROACH SLAB - INTEGRAL ABUTMENTS 

15 

I< ,~2 .. ,I 

DETAIL B 

JOINT 
SEALING MATERIAL, 
SEE NOTE 4 

BOND BREAKER 

650 

I 
I 

I 

I 

I 
I 

I 

z 
0 

.... 
u 
w 
z 
z 

-0 ' u .... - .... z 
0 W 

:z "' .... "::::, 
- ID c,: 
0 
"'0 ..., .... 
g ID 

c,: 
"' ..J 
- V) 
# 

:c 
u .. 
0 
a:: 
Q. 
Q. .. 

FLEXIBLE PAVEMENT-

;.., I er: 
- ..J u 
"' ,-. 

~ici "'..J ,-. u 

•25 a 300 c •8 a 

t 500 C 5' - 0 ") 

BRIDGE APPROACH SLAB 

• 16 a 225 c •5 a 9 "I 

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

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

• ts a 300 c•5 a 

CONSTRUCTION JO INT ___,/ 

75 ( 3 ") 

~ 
;.., I er: - ..J 
"'u 
,... 1500 < s· -0"1 

•t6 a 300 C"5 a 12 "> 

010 o• ..., -

ROADWAY FLEXIBLE PAVEMENT 
<BRIDGE TOTAL LENGTH EXCEEDS 45 000 C 150'1 

• 13 a 600 c "4 a t 2 "> 

RIGID PAVEMENT 

STRIP SEAL EXPANSION JOINT 
SEE STANDARD DRAWING BC-767M 
AND NOTE 3 TH IS SHEET. 

0 (O"l TYP. 

SL! 0 I NG SURFACE 
SEE NOTE t. 

BRIDGE 
APPROACH 
SLAB 

SEE DETAIL B, TH IS SHEET 

•19 a 350 
c •6 a t4 "l 

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

NOTES: 
t. TROWEL SMOOTH ANO PLACE 2 LAYERS OF 0. t rrm ( 4 MIL. l 

POLYETHYLENE SHEETING AS BONO BREAKER. 

2. ORIENT THE EDGE OF THE APPROACH SLAB PARALLEL 
TO THE INTEGRAL ABUTMENT FOR BRIDGE SKEWS 
LESS THAN 80. 5 DEGREES 1. e. t: 6 C 6: 1 > SLOPE TO THE 
PERPEND ICULAR TO THE DIRECTION OF TRAFFIC. 

FOR LARGER BRIDGE SKEWS, ORIENT THE EDGE OF THE 
APPROACH SLAB AT A SLOPE OF 1•6 (6: 1) TO THE 
PERPENDICULAR TO THE DIRECTION OF TRAFFIC. 

3. DETERMINE THE REQUIRED EXPANSION DAM OPENING 
AT THE TIME OF CONSTRUCTION AND THE MOVEMENT 
REQUIREMENTS OF THE EXPANSION JO INT AT THE END 
OF THE APPROACH SLAB IN ACCORDANCE WITH DESIGN 
MANUAL PART 4 APPENDIX G, SECTION t.6. 

4. MAKE THE TOP OF THE JOINT SEALING MATER IAL 
FROM 3 C 1/a "I TO 6 C 1/• "I BELOW THE 
SURFACE OF THE PAVEMENT. 

NOTE: 

?J •t6 a 225 c•5 a 9"> ..., ci 
- ..J 
"'u ,-. 1500 C 5' -0") 

010 o• ..., , 

ROADWAY RIGID PAVEMENT 

DETAIL A 
( SLEEPER SLAB) 

12 ") 

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

COMMONWlEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

BC-767M NEOPRENE STRIP SEAL FOR PRESTRESSEO RECOk MAR.30, 2006 
CONCRETE AND STEEL I-BEAM BRIDGES ~ 

REFERENCE DRAWINGS DIRECTOR, BUREAU OF DES IGN 

RECOMMENDED MAR.30, 2006 

@-~lild 
SHEET ...l.. OF ...l.. 

RC-23M CH I EF ENG I NEER 
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PAY LIMIT FOR 
PAVEMENT RELIEF W 
JOINT 

PAY LIMIT FOR 
PCC PAVEMENT 
AND 
RCC PAVEMENT 

BRIDGE 

PLAN 

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

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

( 12 ") __ < 12 ") 

SEE 
BITUMINOUS CONCRETE BASE COURSE 
SUPERPAVE, 25mn HMA BASE COURSE. 

150 I 6") 

STEEL TROWELED 

I 

SMOOTH FINISH AND 
2-PLY BITUMINOUS 
PAPER OR POLYETHYLENE 

SECTION A-A 

( 3 ") 

I 
I 
I 

I I 
L _I 

- cSEE 

2. 1 m ( 7' -0") 

450 < 18 ") 

~----- BITUMINOUS WEARING COURSE , I0-2, 40 < 1 ½ ") DEPTH 
SUPERPAVE, 9. 5mn HMA WEAR ING COURSE , 40 ( 11/f ") DEPTH 
SUPERPAVE , 12. 5mn HMA WEAR I NG COURSE, 40 I 1 ½ ") DEPTH. 

t---+-- BRIDGE 

·300 I 12 ") 

APPR OACH 
SLAB 

PLACE AGAI NST COMPACTED SUBGRADE 
MATERIAL WITHOUT FORMS. 

'--- r:==i ::\ PAY LIMITS 
FOR PAVEMENT RELIEF JOINT 

NOTE 4. 

SCHEDULE OF REINFORCEMENT STEEL 

MARK I SIZE SPACING LENGTH NUMBER 
C - C REQUIRED 

A #13 I #4) 300 C 12") 3.2 m I 10' -6"! W/0.3 

B #13 I #4) 300 C 12 ") W-100 C 4 ") 5 

C #13 C #4) 150 C 6 ") 2.0 m 16'-6") W/0. 3x2 

D #13 I #4) 300 ( 12") w- 100 < 4 ") 7 

1550 ( 5' - 1 ") 

C-BARS 

~

45• 

J. 0 

,S , 

NOTES 
1. PAVEMENT RELIEF JOINTS ARE APPLI CABLE 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 I SEE RC-30M.l UNDER THE 150 16") PORTION OF THE 
SUBSLAB. MEASURE AND PAY FOR AS SPECIFIED IN PUBLICATION 
408, SECTION 612. 

5. WHERE BRIDGES ARE LOCATED LESS THAN 300 m 1900') APART, AS 
MEASURED FROM THE FACE OF THE NEAREST ABUTMENTS, DO NOT USE A 
RELI EF JOINT BETWEEN THE BRIDGES. 

6. WHERE BRIDGES ARE LOC ATED BETWEEN 300 m ( 900') AND 450 m I 135~ l 
APART, AND THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, PLACE ONE 
RELIEF JOI NT MIDWAY BETWEEN THE BRIDGES. IN THESE CASES , PROVIDE 
THE SUBSLAB AS A UNIFORM 150 (6") THICK AND 2. 1 m C 7') WIDE. 

7. FOR JOINT DETAILS ON NEW CONSTRUCTION, SEE RC-20M. FOR JOINT 
DETAILS ON RECONSTRUCTION, SEE RC-26M. IF THE DISTANCE TO THE 
NEAREST JOI NT IS LESS THAN 3.0 m C 10'>, REMOVE THE EXISTING 
PAVEMENT TO THE JOINT. 

8. ALL DI MENSIONS 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 

RECOMMENDEO t.lAR. 30, 2006 

~Cb-? 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED t.lAR. 30, 2006 

@-..e'ldd 
CHIEF ENGINEER 

SHT __!__ OF J_ 

RC-24M 
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BIT. SURF. TREATMENT- I NC I DENT AL TO TYPE 1 SHOULDERS , 20 < :Y4 "l DEPTH 
BIT. SURF. CRSE, FJ-1-!NCIDENTAL TO TYPE 1-F SHOULDERS, 25 ( I") DEPTH 
BIT. WEAR. CRSE , ID -2 -INC!DENTAL TO TYPE 1-I SHOULDERS, 40 ( I 1/2 ") DEPTH 
DOUBLE SLURRY SEAL- INCIDENTAL TO TYPE 1-S SHOULDERS, 20 ( :Y4 "l DEPTH 
SUPERPAVE , 9.51TTTI HMA WEARING COURSE, INC IDENTAL TO TYPE 1-SP SHOULDERS, 
40 < 1 ½ "I DEPTH 
SUPERPAVE, 12. 51TTTI HMA WEARING COURSE, INC IDENT AL TO TYPE 1-SP SHOULDERS , 
40 I 1 ½ "l DEPTH 

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

ROADWAY PAY LIMIT \ SHOULDER PAY LIMI T 

SUPERELEVATI ON 
GREATER THAN 

6.0% -

0. 6 m 
( 2' -0 ") 

TYPE 
TYPE 
TYPE 
TYPE 
TYPE 

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

EFFECTIVE SHOULDER WIDTH 

1. 2 m ROUNDING 
< 4' -0") 

( 

SE -L_ LI NE STRIPE~_g_ 

t-f---P_;A,__ VEiM...::E:_NT-,,- -=-==--=----SH_O_U_L_DE_R_-=::==-___ :_I -

~

06m l~.0% 

~I'::,.-

FOR SUPERELEVATION UNDER 6. 0%, ELIM INATE THE 
1. 2 m ( 4' -0 "l ROUND I NG AND USE THE 2. 0% SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

100 < 4 ") MIN. BITUMI NOUS CONCRETE BASE COURSE 
100 ( 4 "I MIN. SUPERPAVE , 251TTTI HMA BASE COURSE 
110 ( 4½ ") MIN. SUPERPAVE, 37. 5nm HMA BASE COURSE. 

SEE 

AGGR BASE, SEE NOTE 1. 

NOTES 

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

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

3. MA KE DEPTH OF SHOULDER THE COMB INED DEPTH OF SURFACE AND BASE 
COURSE. 

4. SLOPE SHOULDER AT 6. 0% FOR EFFECTIVE SHOULDER WIDTHS S 2. 4 m < 8' l. 
SLOPE SHOULDER AT 4. 0% FOR EFFECTIVE SHOULDER WIDTHS > 2. 4 m I 8' l. 

5. FOR EFFECT IVE SHOULDER WIDTHS 1.8 m (6'1 AND LESS, PAVE OUT-TO-OUT OF 
SHOULDERS WITH FULL DEP TH ROADWAY PAVEMENT. 

6. FOR SHOULDERS THAT SPECIFY RUMBLE STR IPS INSTALLATIONS, USE ONLY BITUMINOUS 
WEARING COURSE, ID-2 OR ID-3 , OR SUPERPAVE , 9.5rrrn OR 12.51TTTI, HMA WEARING 
COURSE, 40 ( I½") DEPTH MIN !MUM. 

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 FUL L DEPTH INTO THE EFFECTIVE SHOULDER FAR ENOUGH SO THAT THE RUMBLE 
STRIPS ARE NOT CONSTRUCTED OVER THE LONGITUDINAL JO INT. 

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 DETAI LS. 

10. SHOULDER PAY QUANTITIES ARE INCLUDED IN MAINLINE ITEMS 
FOR SECTION 409 OF PUB.408 PAV ING ITEMS. 

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

ROADWAY PAY LIM!_I SHOULDER PAY LIMIT BIT. SURF. TREATMENT 

XISTING 
EDGE OFN~D PAVEMENT \ 

" "" \ 

PAVEMENT 

LINE STRIPE 

SHOULDER 

4% SLOPE --

FULL DEPTH FLEXIBLE 
PAVEMENT SHOULDERS 

0.6 m !2'-0"l 
SEE NOTE 5. 

SEE NOTE 3. AGGR BASE, SEE NOTE 1. 

SEE 

TYPE 3 SHOULDER 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE US ED ON PLANS. METRIC AND 
ENGLISH VA LUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

RECOMME NDED MAR. 30 , 2006 

~Ch-? 
DIRECTOR, BUREAU OF DES1GN 

MAR. 30. 2006 I _: ___ -:-: I 
RECOMMENDED 'ldd" I RC - 2 5 M 011·.g. 

CHIEF ENGINEER 

SHT. --1. OF ...1.... 
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EDGE OF 
EX ISTING OR WIDENED 
PAVEMENT --------

PAINT WITH 
PG 64-22 

EXISTING MATERIAL 

SHOULDER PAY LI MIT 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT----~ 

EXISTING MATERIA~ 

BIT. SURF. TREATMENT 

SEE NOTE 5 

GRADE TO 
TH IS LINE 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

TYPE 4 SHOULDER 

250 TO 300 
( 10 " TO 12 ") 

VAR IABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 I TYPl 

VARIABLE WIDTH 

WEARING COURSE 

msrTRGPAVEMENT 
E~TING BASE 

TYPICAL SHOULDER DETA IL 

PROPOSED 
RESURFACING 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

BIT. SURF. TREATMENT-INC IDENTAL TO TYPE 6 SHOULDERS, 20 I 3/~") DEPTH 
BIT. SURF. CRSE , FJ-1-INCIDENTAL TO TYPE 6-F SHOULDERS, 25 ( l"l DEPTH 
BIT. WEAR. CRSE, ID-2-INCIDENTAL TO TYPE 6-1 SHOULDERS , 40 ( l ½")DEPTH 
DOUBLE SLURRY SEAL- INC !DENTAL TO TYPE 6-S SHOULDERS, 20 ( 3/~ ") DEPTH 
SUPERPAVE , 9. 5rTTTI HMA WEAR ING COURSE , I NC I DENTAL TO TYPE 6-SP SHOULDERS, 40 C l 1/z "l DEPTH 
SUPERPAVE, 12 . 5rTTTI HMA WEAR I NG COURSE , INCIDENTAL TO TYPE 6-SP SHOULDERS , 40 I l½"l DEPTH 

SHOULDER PAY LIMIT SEE NOTE 5. 

EXISTI NG SHOULDER 

SHOULDER SLOPE 

SEE NOTE 4. 

FILL SURFACE VOIDS TO MEET 
SUBGRADE SPECIFICAT IONS. 

100 14") MIN. BITUMINOUS CONCRETE BASE COURSE 
100 14") MIN. SUPERPAVE , 25rTTTI HMA BASE COURSE 

PROPERLY PREPARED SURFACE, 
SEE NOTE l. 

l l O I 4 ½ ") MIN. SUPERPAVE , :n . 51Tm HMA BASE COURSE. 

TYPE 6 SHOULDER 
TYPE 6-F SHOULDER 
TYPE 6-1 SHOULDER 
TYPE 6-S SHOULDER 
TYPE 6-SP SHOULDER 

SHOULDER PAY LIMIT 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULDER. 

SEE NOTE 5 

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

EITHER SHAPING ANO/OR SCARIFYING ANO/OR COMPACTING. SHAPING 
INCLUDES REMOVAL OF EXISTING SHOULDER MATERIAL AND THE PLACEMENT 
OF GRADED MATER IAL FROM THE SHAPING OPERATION INTO THE LOW AREAS. 
WHERE THERE IS INSUFFIC IENT 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 
CLEAN ING AND PATCHING. 

3. THE GUIDE RAIL TYPE, HEIGHT AND LOCATION FROM SHOULDER MAY VARY, 
BUT WHEN THE HEIGHT FROM THE TOP OF RAI L TO PROPOSED SURFACE 
BECOMES LESS THAN 6 l O ( 24 ") , REMOVE, REPLACE AND/OR RESET THE GU I DE 
RAIL IN ACCORDANCE WITH CURRENT GUIDE RAIL STANDARDS. WHERE GUIDE RAIL 
HAS RUBBING RAIL ATTACHED, REMOVE THE RUBBING RAIL WHEN THE 
HEIGHT OF GU IDE RAIL BECOMES LESS THAN 700 (27"). 

4. REMOVE UNSUITABLE MATERIAL AS DIREC TED, EXCAVATE , AND BACKFILL WITH 
MATERIAL MEETING THE REQUIREMENTS OF PUBL ICATION 408, 
SECTION 350. MEASURE ANO PAY FOR SHOULDER EXCAVATION AND BACKFILL IN 
ACCORDANCE WITH PUBLICATION 408 , SECTIONS 654 ANO 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 REQU IREMENTS 
OF PUBLICATION 408 , SECTION 350 ANO 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 AND CONSIDER AS INCIDENTAL 
TO THE SHOULDER PAY ITEM. 

6. PROVIDE BITUMINOUS TAPER SHOULDER WEDGE IN ALL CUT AREAS AND CONSIDER 
AS INCIDENTAL TO THE SHOULDER PAY ITEM. 

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

8. FOR SHOULDERS THAT SPECIFY RUMBLE STRIP INSTALLATIONS, USE ONLY 
BITUM INOUS WEARING COURSE, 10-2 OR 10-3, OR SUPERPAVE, 9.5rrm OR 
12. 5rrm HMA WEARING COURSE, 40 ( l ½ ") DEPTH MINIMUM. 

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

SHOULDER SLOPE 

SEEN~m 

GRADE TO 
THIS LINE ~ I 

10. REMOVE VEGETATION PRIOR TO FI LL ING LOW AREAS AND USE MATERIAL 
FREE OF ORGANIC MATERIALS. 

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

PROPERLY PREPARED EXISTING 
PAVED SHOULDER, SEE NOTE 2. 

TYPE 7 SHOULDER 
NOTE: EITHER ALL METRIC OR ALL ENG LISH VALUES 

MUS T BE USED ON PLANS. METRIC AND 
ENG LISH VALUES SHOWN MAY NO T BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOUL DERS 
( RECONS TRUCTED ) 

RECOMMENDED MAR.30, 2006 

~~ 
DI RECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

@-.£M/ 
CH l EF ENC I NEER 

SHT .£ OF .2._ 

RC- 25M 
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CONC SHOULDER , LONGITUDINAL 
I TJ-'I: l JHVV~V~ .. WV• ", / 

TIE BARS OR 
I lC.OVL l~ 7 / IT\,.._11., , i;;;n., L .,III I VVL'-' '- '' uv•n• 

LONGITUDINAL 
SHOULDER JOINT 

\. ' ' ' ' ' ' ' ' ' ' ' ' ' .I . ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

,.. .. 
" 0 .. 
0 750 ( 30 ") 
a: 

TYP 

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

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

I. r 750(30") 

~ 1· TYP 

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

4. 5 m < 15' > 
TRANSVERSE 

RDWY JT 

-[LONGI TUDINAL 
' ' ~H0

0

UL~ER
0 

J~ !N
0

T 
' ' ' ' ' 

' ' ' ' ' ' ' 

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

\_LONGITUDINAL 
RDWY JOINT 

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

\ 

' 

( 

' 

TIE BARS OR 
TIEBOLTS 

SHOU_L DER WIDTH 

.4.c,,,.• •.a..a..6..: 

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

ATPBC OR CTPBC 
100 < 4 "> MIN. 

SHOULDER W JDTH 
LONGITUDINAL 
SHOULDER JOI NT-

150 < 6"> MIN 

Y.~ :~. •,4 c,. CONC SHOULDER ~;.a.~• ';0 4.':, 

SUBBASE 
ATPBC OR CTPBC 
100 ( 4") MIN . 

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

' ' ' ' ' ' ~Tl~ ~AR~ ~R 

i 4. 5 m ( 15') CONCRETE SHOULDER - TYP E 1, CONCR ETE SHOUL DER - TYPE 2 

co 

TIEBOLTS 
TYP 

I n,. 

iC SHOULDER , 
TYPE 2 

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

= 
RCC OR PCC 
PAVEMENT 

= 

~ 

~ 

/so 

RANS VERSE 
HOULDER JT 

CONCRETE 
SHOULDER 

~ ~ CONCRETE 
SHOULDER ~

r(;' 

EPOXY COATED 
~ ;i~P'. ~6> Q TOP & BOT 

's~~, 

25 ( 1 ") 
JOINT SEALER 
25 ( 1 ") 

r~i"~ ~r<'~ 
• ,; 

0. • 0. 0.. • • 0... 
. 0. . 0.. •• 0.. •• b, REINFORCEMENT AT OPENINGS 
.. .. O.'I >· .,. 

SECTION A-A 

CONCRETE SHOULDER 
EXPANSION JOINTS 

,.. .. 
1---- +-- ~ .. 

0 
a: 

SEE NOTE 7 

Ji I I 

f12" (TYP.l 

LONGI TUDINAL SHOULDER JOINT 
TIE BARS OR TIEBOLTS 

---l 4-750 ( 30 "I ( TYPl 

TRANSVERSE ROADWAY JOINT 
9.0 m <30'> RCC PAV'T OR 

4. 5 m ( 15') PCC PA~T 

4. 5 m ( TYPl 
( 15' TYP l 

3. 0 m < 10' I 
CONC 
SHOULDER, 
TYPE 1 

SEE RC-27 FOR DOWEL BAR 
SPAC ING REQUIREMENTS. 

CONCRETE SHOULDERS ADJACENT TO 

TRANSVERSE SHOULDER JO INT 

LONGITUDINAL 
ROADWAY JOINT 

LONGITUDINAL 
SHOULDER JOINT 

TRANSVERSE SHOULDER JOINT 

RCC PAVEMENT 
AND PCC PAVEMENT FOR INTERSTATE AND OTHER 

LIMITED ACCESS FREEWAYS , ARTERIALS AND RAMPS 

( 

( 

r SHOULDER WIDTH 

4% SLOPE 1 [SUBBASE MATERIAL C -- INC IDENTAL TO \_+ ~--------.'.. PAVING ITEMS. 

\: "~ " " " " " " , " /?, A 

PLAIN OR 
REINFORCED 
CONCRETE 
PAVEMENT 

CONCRETE 
SHOULDER 

l_B 

PAINT WITH 
PG 64-22 

<:.: ........ 

~ /''>'>'>'>">,, 

L ATPBC OR CTPBC 
1 00 ( 4 ") MIN. 

FULL DEPTH CONCRETE SHOULDER 

TYPICAL SECTIONS 

300(1' - 0 ") I • • I 
' 

PAVEMENT RELIEF BRIDGE 
JOINT, SEE APPROACH 
DETAIL, SLAB 
RC-24M. 

I 

TO BRIDGE 

NOTES: 

1. ATPBC/CTPBC MAY BE SUBSTITUTED WITH OGS MATERIAL 
AS PER SEC. 350.3 OF PUB. 408. 

2. SEAL ALL SHOULDER JO INTS IN ACCORDANCE WITH PUBLICATION 
408, SECTION 501.3 tnl. 

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

PAVEMENT JO INTS. 
5. SEE RC-25M, SHEET 1 , FOR SHOULDER ROUNDI NG 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"> MINI MUM 
DEPTH, OR AT THE SAME DEPTH AS THE PAVEMENT , AT NO 
ADD ITI ONAL EXPENSE TO THE DEPARTMENT • 

7. TYP ICALLY, DO NOT PLACE TIE BARS OR TIEBOLTS ON 
EITHER SIDE OF INTERMEDIATE SHOULDER JOINTS ADJACENT TO 
RCC PAVEMENTS. 

8. WHEN THE SHOULDER IS STRUCTURALLY PART OF A BARRIER 
MOMENT RESISTANCE SLAB ( 1. e. BARRI ER/SLAB ON AN MSE WALL > 
SEE BC-799 SHEET 3 FOR REQUIRED MIN IMUM SPACING OF THE 
TRANSVERSE SHOULDER JOINTS. 

9. SEE SHEETS 4 AND 5 FOR RUMBLE STRIP DETAI LS. 

10. FOR USE ON FULL DEPTH CONCRETE SHOULDERS. SHOULDER PAY 
QUANTITIES ARE INCLUDED IN MAINLI NE ITEMS FOR SECTION 501 
OR 506 OF PUB. 408 PAVING QUANTITIES. 

11. CONSTRUCT ONLY RCC SHOULDER ADJACENT TO RCC 
PAYMENT AND PCC SHOULDER ADJACENT TO PCC PAVEMENT. 

SHOULDER 
RELIEF JO INT 

-
CONCRETE 
SHOULDER 

NOTE: EITHER ALL METRIC OR AL L ENGLISH VALU ES 
MUST BE USED ON PLANS. METR IC AND 
ENGL ISH VA LUES SHOWN MAY NOT BE MIXED. 

~ 
40 ( 11/2 "l WE AR ING COURSE 

( lD-2, SUPERPAVE 9. 5mm HMA, 
OR SUPERPAVE 12. 5mm HMAl 
~ .0.. • 'A•, <(j\ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDER S 
( CONCR ETE ) 

SECT ION B-B 

SHOULDER 
RELIEF JOINTS 

RECOMMENDED MAR. 30 , 2006 

~~ 
RECOMMENDED MAR. 30, 20061 SHT l._ DF _l 

~_gl;fd RC- 25M DIRECTOR , BUREAU OF DESIGN CHIEF ENGINEER 
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MEDIAN 

::::)·-EJ DD DD DD O! 
I 1 

' 
9rj 

L300±13 "'-PAVEMENT SHOULDER JOINT 
( 12"±1/z") 

450 ±13 
I 18 "±½ "l / PAVEMENT SHOULDER JO INT 

SEE DETAIL A, 
ON SHEET 6 

FOR RUMBLE STRIP INSTALLATION 
SEE DETAIL B, 
ON SHEET 6 

90" 

RUMBLE n D D 
STRIP~ 

a:: 
w 
CJ 

DD D DJ 
H~:::::y~~~~= :::~:::~:::~/ 

'"''" '' ''"'''''"'''''"'"'''''"'''' ' ""' 

' SEE DETAIL c 
ON SHEET 6 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON BITUMINOUS SHOULDERS 

175 t13 
l 7 " t½ ") 175 ±13 

( 7" ±½ ") 

MEDIAN 
RUMBLE I 

JOINT jTYP.j 
1 TYP. 

D~D DDDDDD DODD __ 
300 t 13 ( 12"t1/z"l r JOINT 

PAVEMENT SHOULDER 
JOINT 

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

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

/ PAVEMENT SHOULDER JOINT 

1----------------.-------''------
90• 

TRANSV~ 
JOINT I ~ 450 ±13 

( 18"t½"l 
T RANS VERSE 
JOINT 

RUMBLE I I l I D STRIP 

-1+,,.,, 
( 7" t½ ") 

D 0 D DODD DOD 
~ Wt ( 12 ") 

TYP. 

175 ±13 
( 7" t '12 ") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

NOTE• 

DECELERATION LANE DETAIL 
FOR RUMBLE STRIP INSTALLATION 

SEE SHEET 5 , FOR 
INTERSECTION DETAILS. 

175 t 13 
I 7" t½ ") 

~ 
NOTES ~1J~ :~I II :jrc 

~

- 175±13 
( 7 " ±½ ") 

13-16~ 

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

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

~ 
_jl ( ½"-¾ ") 

l---13 -16 
( ½"-¾") 

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

PLAN SECTION B-8 SECTION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

<>: 
f!1 
:5 

= ~ = V) 
:: ... 
:: ;e - "' RUMBLE :: ~ ,__ 

STRJPs\g !t!~ 

~ 
Q 
~ 

- ""o § Cl.-:, 

--,/ 

I \ A\ RUMBLE ~ STRIPS 

I \ \ 

-0 

~ m 
!C m 
:z .... 

~ II' 
~ ~ 
~ C: 
~ 'o 
~ ~ 

GENERAL PLAN 
RUMBLE STRIP PATTERN 

NO TE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METR IC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

(LIMITED ACCESS HIGHWAYS) 

RECOMMENDED MAR. 30 , 2006 

~Ch-? 
DI RECTOR , BUREAU OF DES I GN 

MAR. 30' 2006 I -------:-1 
RECOMMENDED /7 /;b/ I R C - 2 5 M 

@ --e:.-
CH I EF ENG I NEER 

SHT. ~ OF ...1.... 
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RUMBLE 
STRIP 

RUMBLE n 
STRIP~ 

D 

90" 

MEDIAN 

DDDDDi 
SEE NOTE 4 

SEE NOTE 4 

:t: 
V, 

PAVEMENT SHOULDER JOINT 

/ PAVEMENT SHOULDER JOINT 

a: 
w 

DD DD DD! 
~ ( 12 ") 

TYP. 

7 . 6 m I 25') 

\ NO CURB 

\RUMBLE 
STRIPS 

NO CURB 

[111111111 

II I I I II I I 

l:RU!.tBLE 
STRIPS 

NO CURB 

7. 6 m l 25' > 

NO CURB 

7. 6 m l 25 'J 

NO CURB 7 
RUMBL1/. 
STRIPS 

RUMBLE~ 
STR IPS 

NO CURB 

7.6 m t25'l 

I I II I I I II 

RUMBLE 

STRIPS 

NO CURB 

7. 6 m ( 25' l 

>­
"" ~ w 
> 
a: 
C 

P. C. 

I II I I I I I I 

I RUMBLE\ 
STR IPS 

NO CURB 

7.6 m 125'> 

TYPICAL DRIVEWAY DETAIL 
FOR RUMBLE STRIP INSTALLATION 

TYPICAL PLAN VIEW FOR 
TYPICAL INTERSECTION DETAIL 

FOR RUMBLE STRIP INSTALLATION 
NOTES 

RUMBLE STRIP ON BITUMINOUS SHOULDERS 

RUMBLE 
STRIP 

D 

TRANSV~ 
JOINT 

RUMBLE I STRIP 

D 

90' 

I 

I l I D 
~ .. ,, 

17" t1/z ") 

D 

175 ±13 
17" t1/z") 

MEDIAN 

TRANSVERSE 
JO INT 
I 

D 
300 

( 12 ") 

ITYP.I 

DODD 

rfy;, 
DODD 

PAVEMENT SHOULDER 
JOINT 

TRANSVERSE 
JOINT 

PAY LIMI T FOR RUMBLE STRIPS -------------

PAY LIMIT FOR RUMBLE STR IPS-- -------------------

1 450 ±13 
( 18 "t½ ") 

D D 
/ PAVEMENT SHOULDER JOINT 

1----------------~-----''-------
T RANS VERSE 
JOINT 

DODD DOD 
~ ~ ( 12 ") 

TYP. 

175 ±13 
(7"±'/2") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

175 ± )3 
17" t½"> 

~ 
!~~!+ I~ 
o"' 

o;:... ,,,_ ... ' 
' = Ou, o _ ... 

j 18~m.,, I 7 " t½ ") ... -
-LL )3-16r 

-11 ( ½"-%"> 
.!J l--13 -16 

( '12"-%"> 

PLA N SECTION B-B SECTION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

Q: 
u, 
C) 

5 
0 

::: "' 

~

-: 
- w RUMBLE ::: ~ ,._ 

STRIPS\f ~~ 

"' "' ff 

- ... 0 :: a..., 
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GENERAL PLAN 
RUMBLE STRIP PATTERN 

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

2. CONSTRUCT RUMBLE STR IP IN ACCORDANCE WITH PUBLICATION 408, 
SECT I ON 660. 

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

4, 300 t 13 ( 12" :!: ½ "l FOR LEFT l MED I AN> SHOULDERS. 
450 t 13 ( 18" :!: ½ "l FOR RIGHT SHOULDERS ~ 2. 4 m l 8' l 
WIDE. FOR RIGHT SHOULDERS LESS THAN 2.4 m (8') WIDE, 
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 US ED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

IIUREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

(FREE ACCESS HIGHWAYS) 

RECOMMENDED MAR. JO, 2006 

~Ch-? 
DI RECTOR, BUREAU OF DES JCN 

MAR. JO' 2006 --- I 
RECOMMENDED 'M/ I R c- 2 5 M @-.& 
CH I EF ENC I NEER 

SHT. -5....0F ...L 
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~~~~~E MAINL INE TRAFFIC DIRECTION .. 
<TYP.l 

PAVEMENT SHOULDER JOINT 

DD DD ggg, DD DD D_D g o_qp;~ J] 
DD D------------- -.D =--------:::\ON --

R1'1AP ;Ri,.ff \ C 

DETAIL A 
ACCELERATION LANE 

GORE AREA RUMBLE STRIPS 

MAINLINE TRAFFIC DIRECTION 

PAVEMENT SHOULDER JOINT 

' -i--1 RA/,/p TRAFF I c I 300 c 12 "l --..::._I REcr r ON 

DETAIL C 
DE CELER ATI ON LANE 

OUT SIDE SHOULDER RUMBLE STRIPS 

MAINLINE TRAFFIC DIRECTION .. 

PAVEMENT SHOULDER JO INT 

D\RcCi\ON [=~=~-:-::-----'-~------=-=::.:_::.::._~_J 
;Ri,.ff\C I R1'1AP -- i--t- 300 ( 12") I 

STRIP 
< TYP. l 

DETAIL B 
AC CELER ATI ON LANE 

OUT SIDE SHOULDER RUMBLE STRIPS 

NOTES 

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

MAINLINE TRAFFIC DIRECT ION .. 2. DO NOT CONSTRUCT SHOULDER RUMBLE STRIPS 
ACROSS A JOINT. 

-"" ITTD ~JUD 
DD t," ,,,, ,,, ··~ _ 

---(;,.,- ---DaooaoJ_os1 300 

RA/,/p TRAFF[c D[REcrroN --

DETAIL D 
DE CELER ATION LANE 

GORE. AREA RUMBLE STRIPS 

300 I 12 ") 

3. CONSTRUCT RUMBLE STR IPS IN ACCORDANCE WITH PUBL ICATION 
406 SECTION 660. 

4. SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECT IONS SUCH 
THAT A CONTINUOUS TRANSVERSE JO INT IS FORMED ACROSS MAINLINE, 
SEPARATOR, AND RAMP PAVEMENTS. 

5. FORM JOINTS IN GORE AREA CONNECTING MAINLINE ANO RAMP 
TRANSVERSE JOINTS SUCH THAT ANGLES LESS THAN 80' ARE AVOIDED 
IN GORE PAVEMENT WHERE POSSIBLE. 

NOTE: EITH ER ALL ME TRIC OR ALL ENGL ISH VALUES 
MUST BE US ED ON PLANS. METR IC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOUL DER S 
RUMBLE STRIPS 

( GORE AREA) 

RECOMMENDED MAR. 30, 2006 

~Cb-?:: 
DIRECTOR, BUREAU OF DESIGN 

SHT. _§_OF J_ 

IRC-25M I 
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RAMP 
PAVEMENT 

BOND 
BREAKER 
SEE NOTE 13 

SEE NOTE 5 

RAlilf' 

I - - . ~ 
L- -- 0 

t--"-f 

MA INLINE 

VAR I ABLE W lDTH 
C 1' -6" TO 12' -O"l I 

0 0 
0. <l 

0 0 '1 <l 

V o o O • [> C> c,. 
0 C> '1 <I 

vo ooo 
'v O O ~ <l 

oc,'voc,.l>o<l 

o<3o~voool><J'volDC>ol:lo o 
o<l t>ovo o '1 0 0 

0 

• 
150 C 6") 

MIN. 

SEE NOTE 8 

• 
150 C 6 ") 

MIN, 

30011' - 0"l TYP. 
225 C 9 "l MIN. 
450 C 18 ") MAX 

SECTION A-A 

1 

W= RAMP W!D TH 

~ 

~A 

SAW AND SEAL 
6 ( '/• "l x 25 ( 1 "l SAW CUT , 
ACCORDING TD RC-20M 

MAINLINE 
ROADWAY 
PAVEMENT 

SEE NOTE 8 

RAMP GORE AREA 

GORE 

~\ 

["' 

------ MATCH FIELD 
GEOMETRY----...-\ 

0 

' NIX _.., 
-2 
E 

"' ,.., 

TRAFFIC DIRECTION 
I 

I • CONTRACTION JOINT SPACING , I 
SAW AND SEAL J 6. 0 m C 20' -0 "l MAX I MUM I 

SEE NOTE 2, 

NOTES 

1. USE MATERIALS AND CONS TRUCT ION METHODS WHICH MEET THE REQUIREMENTS OF 
PUBLICAT ION 408, SECTION 50 1 OR 658. 

2, BEGIN AND END PAVEMENT AT MAINLINE TRANSVERSE JOINTS WITH A MINIMUM 
PAVEMENT W!DTH OF a.Sm C 1'-6"1 AND A MAXIMUM WIDTH OF 3. 6m C 12'-0"), 

3, SPACE CONTRACTION JO INTS IN UNIFORM LENGTHS OR SECTIONS SUCH THAT A CONTINUOUS 
TRANSVERSE JOINT IS FORMED ACROSS MAINLINE, SEPARATOR , AND RAMP PAVEMENTS. 

4. PLACE 19.05 I 3/•"> PREMOLDED EXPANSION JOINT FILLER MATERIAL AT STRUCTURES AND AT 
THE END OF THE WORK DAY. CUT MATERIAL TO CONFORM TO AREA ADJACENT TO CURB 
OR TO CROSS SECTIONAL AREA. 

5. WHEN RAMP OR LANE W!DTH EXCEEDS 4. 2 m 114' -0">, A TYPE L JOINT IS REQUIRED AT 
THE MlDPOINT. 

6. 

7. 

8. 

9. 

10. 

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERW ISE NOTED. 
U.S. CUSTOMARY UNITS IN() PARENTHESIS. 

CONSTRUCT GORE PAVEMENT THE SAME DEPTH AS MAINLINE SHOULDER DEPTH. 

TIE GORE TO MAINLINE SHOULDER PAVEMENT IN ACCORDANCE WITH RC-25M. 

CONSTRUCT GORE UT ILIZING SECT ION 501 OR 658 (WHICHEVER ITEM NUMBER THE MAINLINE 
SHOULDER IS CONSTRUCTED OF> MEASUREMENT AND PAYMENT WILL BE USING SAME ITEM NUMBER. 

DO NOT USE LONGITUDINAL TIE BARS TO TIE GORE TO RAMP/ SHOULDER PAVEMENT. 

11. INS TAL L RUMBLE STRIPS IN ACCORDANCE WITH RC-25M, SHEET 6 OF 7. 

12. USE LOAD TRANSFER UNI TS IF MAINLINE SHOULDER IS CONSTRUCTED USING LOAD TRANSFER UNITS. 
INSTALL IN ACCORDANCE WITH RC-27M. 

13. PLACE A 6 1 '/• ") , FULL DEPTH, POLYSTYRENE BOARD BOND BREAKER. 

NO TE: EITHER ALL METRIC OR ALL ENG LISH VALUES 
MUST BE US ED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RAMP GO RE ARE A 

RECOMMENDED MAR. 30 , 2006 

~ Ch-? 
DI RECTOR , BUREAU OF DES I CN 

RECOMMENDED MAR. 30, 2006 I SHT J_ OF _J_ 

@-~Ida 
CH I EF ENC I NEER RC-25M 
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t. ORIGINAL 
I JOINT 

/ / / 

/ / 

/ / 
/ / / 

','~ PATCH 
/ / / 

Cf. ORIGINAL 
I JOINT 
I 

I 

600 ( 2' -0") MIN NOTE: 

® 
SEE NOTE 4 AND 7. 

I. 8 m 
< 6 ' -0 ") 

MIN 
4. 6 m 

( 15' -0 ") 
MAX 

t. ORIGINAL 
I JOI NT 

/ / - ., ,. ., ., / .,.,,..,,.,,// .,.,.,.,,.,.,., .,.,.,.,.,.,.,., .,.,.,.,,.,,., / 
' ,' PATCH ,',',','-

Cf. OR IGINAL 
I JO INT 

., / ., ., ,. / ,r., 
/ ., ., ., / ., ., / ., 

/ ., ., ., ., ., ., ., 
/ / ., ., ., / ., / 

® 

600 ( 2' -0") MIN. ® 
®® 

MIN NOTE: 
SEE NOTE 5. 

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

t. OR IGINAL 
I JOINT 

Cf. ORI GINAL 
I JOINT 

.,,,.,.,,,,~ ., ,.,,.,,,.,4.,.,., 
,,,,,, ~ /// ""'"'""" /// /,,.,,,.., .,.,.,., 
".,"", P_AT_CH.,.,",.,". /., F :/",.· / ., ., ., ., ., /± / / / 
////// //// ., ., ., ., ., ., ., ., ., 

600 ( 2' - O"l MIN. ®® 

Cf. ORIGINAL 
I J OINT 

/ ., ., . / / '+. / / / ., ., / / 

/ ,' ,,' ,' ~ / ,' ,' 
/ // .," .," .,., / ., 
, ,,' ,' ,· , F , 
I' .," .," ± .," .," 

/ / 

1. 8 m 
I 6 ' -0") -MIN 

GREATER THAN TWO FULL SLAB LENGTHS AND 
LESS THAN OR EQUAL TO 150 m <500') 

® 

® 

t. ORIGINAL 
I JOINT 

/ 
/ / 

/ / / 

Cf. ORIGINAL 
I JOINT 

: ,' ,' ,'t . / ., / 

, -v, PATCH:: :-® 

4. 6 m ( 15' - O"l MIN 

t. ORIG INAL 
I JOINT 

I. 8 m 
( 6 ' -0") -MIN 

NOTE: 
SEE NOTE 2. 

Cf. ORIGINAL 
I JO I NT 
I 

I 

® 

MIN 

® 600 < 2' -0") 

GREATER THAN ONE FULL SLAB LENGTH 
AND LESS THAN TWO SLAB LENG THS 

t. ORIGINAL 
I JOINT 

., / ., ., / ,, 
""""""" ., ., / I' I' I' ., .,,,.,.,.,.,., 
".,""""' ,' ,' PATCH ,' ,' 

/ I • , / / / 

/////// ., / ,. ,. ., ., / ., ., ., ., / / ., 

I 1. 8 m I ~6' - 0'~ • 1.8 ... . _ -· "'"; 
MIN 

Cf. ORIGINAL 
I JOINT 

NOTE: 
SEE NOTE 2, 

SINGLE LANE PAVEME NT PATCHING 

t. ORIGINAL 
I JOINT 

Cf. ORIGINAL 
I JOINT 

/ 
.," .," ,." .," .," .," / / I' .,.,.,.,., """" 
///// """"' "'"""'" ""'"" l .,.,., """"" , ' ' PATCH ' , , --® .,.,., //// 

.,"' .," .," .,"· , ., " .," /,. .," 
/ / / / .," .," .," .," .," .," 

MIN. I .. !• •IO I 600 ( 2' -0 ") 

Z ONE FULL SLAB LENGTH 

MIN. ® 

LEGEND 
® PAVEMENT PATCHING JOINT, SEE SHEET 1. 

® NEW PAVEMENT JOINT , SEE RC - 20M. 

©EXCEPTION TO 1. 5 m ( 5'-0"lMAX! MUM REMOVAL. 

®DETAILS APPLY TO EI THER END OF PATCH. 

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

ARE WITHIN 1.8 m ( 6' -0") OF EACH OTHER , TO THE SAME LENGTH. THIS LENGTH 
IS TH E LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
DIFFER BY MORE THAN 1. 8 m ( 6' -0") , THEN CONSTRUCT TO THE REQUIRED LENGTHS. 

2. DO NOT LEAVE LESS THAN 1. 8 m ( 6' -0 ") OF ORIGINAL PAVEMENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMENT PATCHING, OR PATCHING ONE LANE 
AT A TIME, PLACE A 6 ( 1/~ " ) , FULL DEPTH, POLYSTYRENE BOARD BOND BREAKER 
IN THE LONGITUDINAL JOINT OF ALL PATCHES UNDER 20. 0 m ( 60' - 0") IN LENGTH, 
PRIOR TO PLACING THE NEW CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXIST ING JO INT, REMOVE A MINIMUM OF 
600 ( 2' -O"l OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5. WHEN REPLACING ONE FULL SLAB LENGTH AND THE DETERIORAT ION EXTENDS MORE 
THAN 600 ( 2' -0") INTO THE NEXT SLAB , REMOVE A MINIMUM OF 1. 8 m ( 6'-0 ") AND 
INSTALL A NEW PAVEMENT JOINT IN THE SAME POSITION AS THE ORIGINAL J OINT. 

6. THESE DRAW INGS ARE PROVI DED AS EXAMPLES TO SHOW CERTAIN PATCHING 
CRITERIA. THEY MAY NOT COVER EVERY FIELD SITUAT ION. 

7. WHEN ONLY ONE LANE IS BEING PATCHED, DO NOT REMOVE MORE THAN 1.5 m 15'-0"l 
INTO NEXT SLAB. IF MORE THAN 1.5 m ( 5' -0"l IS REQUIRED, REMOVE A 
MINIMUM OF 1.8 m ( 6' -0") AND PROVIDE NEW PAVEMENT JOINT AT ORIGINAL 
JOINT LOCATION. FOREXCEPT!ON, SEE @ IN LEGEND. 

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 

(SINGLE LANE PATCHING) 

RECOh t.lAR. 30 , 2006 

Ch-? 
DIRECTOR , BUREAU OF DESIGN 

RECOMMENDED t.lAR. 30, 2006 

!Z?L:_g/;fd' 
CH I EF ENC I NEER 

SHT .1, OF l 

RC-26M 
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600 

1. 8 m I 6' -0") MIN. 
SEE NOTE 1. 

t. ORIGINAL 
I JOINT 

,,, ' ,' 
'' '' ,, 
' ' ' ' ' PATCH ', ' 
' . ' ' ',',',',' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' 

/ 

~ 

I 1. 8 m 

It_ ORIGINAL 
I JOINT 

I 

I 

I 2' -0 ") LESS THAN ONE I 6' -0 ") 

MIN FULL SLAB LENGTH 

1 

1.8 m 1 6 ' -0 ") MIN. 
4. 5 m I 15' - 0 "l MAX. , I TYP. PCCJ OR 
9 . 0 m I 30' -0 "l MAX. , I TYP. RCCJ 

t. ORIGINAL 
I JOINT 

\ NEW 
I JOI NT 

600 

/ 

/ 

/ 
/ 

MIN 

1. 8 m 

It_ ORIGINAL 
I J OINT 

I 2 ' -0") I 6' -0") ---MIN MIN 

1.8 m ( 6' -0") MIN. TO 
4. 5 m I 15' -0") MAX., I TYP. PCC> OR 
9. 0 m ( 30' -0") MAX. , ( TYP . RCCJ 

I 
* 

t. NEW 
I JOINT 

I 

I 
' ' ' ' ' ' ' ' ' ' ' ' ' ,,,,,,, ,, ,,,, 
·', ', PATCH ', ', 

' ' 
' ' 

., / / / 

/ / / / 
/ / / / / 

/ / / / / 

,,',,' PATCH ',,', ,. 
7 / / / 

/ / / 
/ / / / / 

/ / / / / 

It. NEW 
I JOINT 

I 

I 

.. 1. * ..1. * 

GREATER THAN ONE FULL SLAB LENGTH 

AND LESS THAN TWO SL AB LENGTHS 

NOTE:*= 1. 8 m I 6 ' -0") MIN. TO 
4. 5 m I 15' -0 ") MAX. , < TYP. PCC> OR 
9 . 0 m < 30' - 0") MAX. , < TYP . RCCJ 

t. ORIGINAL 
I JO I NT 

It. OR IGINAL 
I JO INT 

600 
I 2' -0") -MIN 

' ' ' ' ' ' ' ' ' ', ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ', ' , PATCH ' , ', 
' ' ' . . ' ' 

' ' ' ' ' ' ' ' ' 
/ / / 

/ / / / / 

/ / / / / 
/ , / / / 

",""'""" 
,' ,' PATCH ,' ,' 

/ , . , / / / 

/ / / / / / / 
/ / / / / / , 

t. OR I GINAL 
I JOINT 

/ / 

It. ORIGINAL 
I JOINT 

/ / / / / / +~r.=\ ,,' // .... +~ 
/ / / 

/ / / 

600 
ONE FULL 

SLAB L ENGTH 

I 2 ' -0") 
MIN 

1.8 m 16'-0") MIN. TO 
4. 5 m I 15' -0 "l MAX. , I TYP. PCC ) OR 
9. 0 m I 30' -0") MAX. , I TYP. RCC) 

t. NEW It. NEW t. ORIGINAL 
I J OINT I JOINT I JOINT 

® 600 
< 2' - 0") 

MIN 

' I ... ' ,,,, '' 
~ ', ', ', ', , ', ', ', ' , ', ~ 
' ' ' ' ' ' ,~· , ', ', PATCH ', ', F • 
' ' ' ' ' ' ' ' ' 
'''''' ' ' ' ' ' '' ' '' 
/ , ., / / / .,,,,,.,,,., .,,.,,,,.,,, 
/ / / / / / 

,:.,".,'"PATCH ",,,",," r F~ 
/ / / / / / / ., \.!:...,) . ,,.,.,.,.,, / 

/ , , / / / / / 

////// 

* SEE NOTE 6 

GREATER THAN TWO FUL L SLAB LENGTHS 

AND LESS THAN OR EQUAL TO 150 m I 500' -0 "l 

NOTE: *=1.8 m 16'-0"l MIN. TO 
4.5 m ( 15 ' -0") MAX., !TYP. PCCJ OR 
9. O m I 30' -0 "l MAX. , I TYP. RCCJ 

' ' 

LEGEND 
® PAVEMENT PATCHING J OI NT, SEE SHEET 1. 

® NEW PAVEMENT JOINT, SEE RC- 20M. 

@EXCEPTION TO 1.5 m 15' -0 "J 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 1 6' -0 ") OF EACH OTHER , TO THE SAME LENGTH. THIS L ENGTH 
IS THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
DIFFER BY MORE THAN 1. 8 m I 6 ' - O"l , THEN CONSTRUCT TO THE REQUIRED LENGTHS. 

2 . DO NOT LEAVE LESS THAN 1. 8 m I 6' - O"J OF OR I GINAL 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 I 1/4 " l , FULL DEPTH, POL YSTYRENE BOARD BOND BREAKER 
IN THE LONG ITUD I NAL JOINT OF AL L PATCHES UNDER 20. 0 m I 60' - 0 ") IN LENGTH , 
PRIOR TO PLACING THE NEW CONCRETE I N THE PATCH AREA. 

4. WHEN PATCH I NG ADJ ACENT TO AN EXISTING JOINT, REMOVE A MINIMUM OF 
600 I 2' -0") OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXIST I NG DOWEL BARS. 

5 . WHEN REPLACING ONE FULL SLAB LENG TH AND THE DETERIORATION EXTENDS MORE 
THAN 600 1 2 ' -O"l INTO THE NE XT SLAB, REMOVE A MINIMUM OF 1. 8 m I 6' - O"J AND 
INSTALL A NEW PAVEMENT JOI NT PERPENDICULAR I N THE LOCATION OF THE ORI GI NAL 
J OINT IN THE ADJACENT LANE. 

6. WHEN PERFORMING MULTILANE PATCHING , AND THE PATCHES ARE GREATER THAN 
TWO SLAB LE NGTH S AND LESS THAN OR EQUAL TO 150 m 1500'-0"), THE J OINT 
SPACING OF THE AREA BEING PATCHED I S TO CONFORM TO RC-21M OR RC-27M 

FOR THE SPECIF I C TYPE OF PAVEMENT BE I NG PLACED < I .E. , RCC OR PCCJ • 

7. THESE DRAWINGS ARE PROV I DED AS EXAMPLE S TO SHOW CER TAIN PATCHING 
CR I TER IA. THEY MAY NOT COVER EVERY F IEL D SITUATION. 

8. WHEN PERFORM I NG MULTILANE PATCHI NG , FOR MIDSLAB PROBLEMS, REMOVE 
ENTIRE SLAB I N BOTH L ANES. 

NOTE: EITHER ALL METR IC 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 

CONCR ETE PAVEMENT 
REHABILITATION 

(MULTI-LANE PATCHING ) 

RECOMMENDED MAR. 30, 2006 RECOMMENDED MAR. 30, 2006 SHT _]_ OF _i_ 

~Ch-? 
DIRECTOR • BUREAU OF DESIGN 

:Z?L:£1dd' 
CH l EF ENG l NEER RC-26M 
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<;_ OR IGINAL 
\ JOINT 

<;_ ORIGINAL 
\ JOINT 

\ \ 

\ \ 

MIN 

,l.--+--- PATCH 

·® 
300 ( 1' - O"l MIN 

1. 8 m 
( 6 ' -0") 

MIN 

<;_ ORIGINAL 
\ JOI NT 

<;_ ORIGI NAL 
\ JOINT 

\ 

\ 

<;_ ORIGINAL 
\ JOI NT 

\ 

.\ 

\ 

\ 

MIN 

,' / ,' ,' ,' ,' ,' ,' / ,' ,~ ,'' ,,,,, '' 
,:,,',,',,' ,' ,' ,' '\ 

,' ,,\' ,,' PATCH,,',' ,' ,'· 
/ ,' , ,' , · . ,' / ,' ,' 

/ / , ,' ,' ,' ,' ,,' ,' ,' ,' 
/ / / // ,," ,," 

ONE FULL SLAB LENGTH 

©600<2'-0") MIN 

<;_ OR IGI NAL 
\ JO INT 

<;_ OR IGINAL 
\ JO INT 

\ \ 

\ \ 

600 
< 2' -0") 

MI N 

/ / / / / / 

/ / / I' / 
/ / . 

/ / , / ,," ,,." ,," :::t:\ ", 
,' , ,' PATCH ,:E-\;{ F / . . / t' //////// 
// //// / 

/ / / / / / 

/////// / 

<;_ OR IGINAL <;_ ORIG I NAL <;_ ORIG INAL <;_ ORIGINAL 
\ JO INT \ JOINT \JOINT \ JOINT 

\ \ \ \ 

\ \ \ \ 

1. 8 m "' '±} '( '( \ \ 600 <2' . , .. , "'" MIN ' ' -

P~ TCH I I \ (~)::::f ,',,:,,~'PATCH 

<;_ ORIGINAL 
\ JO INT 

\ 

\ 

<;_ OR JG INAL 
\ JO INT 

\ 

\ 

1.8 m 1. 8 m 
< 6' -0") < 6 ' -0") 

\ 
® 

<;_ ORIGINAL 
\ JOINT 

\ 

\ 

600 < 2' -O"l MIN., I l1~8 m < 6' -o ·~ I 
MIN 

<;_ ORIGINAL 
\ JOINT 

\ 

\ 

1.8 m 1.8 m 
< 6' -0") < 6' - 0") 

MIN • 1 ·M 11\I 

1- , -1 
GREATER THAN ONE FULL SLAB LENGTH 
AND LESS THAN TWO SLAB LENGTHS 

LEGEND 
® PAVEMENT PATCHI NG JO INT, SEE SHEET 1. 

® NEW PAVEMENT JO INT, SEE RC-20M. 

© EXCEP TION TO 1. 5 m ( 5' -0") MAX I MUM REMOVAL. 

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

ARE WITHIN 1. 8 m ( 6' -0") OF EACH OTHER , TO THE SAME LENGTH. THIS LENGTH 
IS THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
DIFFER BY MORE THAN 1. 8 m < 6' -0") , THEN CONSTRUCT TO THE REQUIRED LENGTHS. 

2. DO NOT LEAVE LESS THAN 1. 8 m ( 6' -0 ") OF ORIGINAL PAVEMENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMEN T PATCHING , OR PATCHING ONE LANE 
AT A TI ME, PLACE A 6 < 1/~ ") , FULL DEPTH , POL '!'STYRENE BOARD BOND BREAKER 
IN THE LONG ITUDINAL JO I NT OF All PATCHES UNDER 20. 0 m ( 60' - 0 ") IN LENGTH, 
PRIOR TO PLACING THE NEW CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXISTING JOINT , REMOVE A MINI MUM OF 
600 ( 2' -O"l OF PAVEMEN T IN TH E NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5. WHEN REPLACING ONE FUL L SLAB LENGTH AND THE DETERIORATION EXTE NDS MORE 
THAN 600 ( 2' -0") INTO THE NEXT SLAB, REMOVE A MI NIMUM OF 1.8 m l6' - 0"l AND 
INSTALL A NEW PAVEMENT JOINT PERPENDICULAR IN THE LOCATION OF THE ORIGINAL 
JOINT IN THE AD J ACENT LANE. 

6. THESE DRAWINGS ARE PROVI DED AS EXAMPLES TO SHOW CERTAIN PATCHING 
CRITERIA. THEY MAY NOT COVER EVERY F !ELD SITUATION. 

<;_ OR IGINAL 
\JOINT 

<;_ ORIGINAL 
\ JOI NT 

7. WHEN ONLY ONE LANE IS BE I NG PATCHED , DO NOT REMOVE MORE THAN 1. 5 m l 5' -0 "l 
INTO NEXT SLAB FROM THE FAR POINT OF THE SKEW. IF MORE THAN 1. 5 m l 5' -0 "l 
JS REQUIRED , REMOVE A MINI MUM OF 1.8 m l6' -0"l AND PROVIDE NEW PAVEMENT 
JO INT PERPENDICULAR AT ORIGINAL JOINT LOCATION AT THE ADJACENT SLAB 
EDGE. FOR EXCEPT I ON, SEE @ IN LEGEND. 

\ \ 

\ \ 

1.8 m 1.8 m 

/ 
/ 

/ / 

(6' -0") (6'-0") 
1- MI N - 1--Ml~ I 

,' / 

/ ,," .,~ F 
v" ,," 1,, 

/ / / 
/ / / 

/ / / / 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AN D 
ENGLISH VALU ES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

I. z 1, .I 
GREATER THAN TWO FULL SLAB LENGTHS AND 
LE SS THAN OR EQUAL TO 150 m (500' l 

CONCRETE PAVEMENT 
REHABILITATION 

( SINGLE LANE PAT CHING ) 
SK EWED JOINTS 

RECOMME NDED MAR. 30 , 2006 

~Ch-? 
DI RECTOR , BUREAU OF DES I GN 

RECOMMENDED MAR. 30, 2006 SHT 4 OF 9 
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( 

\ 

It_ OR I G INAL 
\ JOINT 

It_ ORIGINAL 
\ JOINT 

I 

\ 
GOO ~!2~ -0 ">. 1 \I• r 

It_ ORIGINAL 
1,8 m \ JOINT 

CG' -0 "l 
MIN ,1, I 

\ 

~PATCH 

® 

t---t--- PATCH 

® 
1. 8 m 

C 6' -0 ") J . I 1. 300 ( 1 • - o .. , 
MIN 

It_ ORIGINAL 
\ JOINT 

MIN 

t. NEW 
I JOINT 
I 

I 

t. NEW It_ ORIGI NAL 
JOINT--J 1.5 m \ JOINT 

< G' - O"l i .MIN '\I 
~ PATCH 

( \/-o~'l I GREATER THAN TWO FULL SLAB LENGTHS 

MIN AND LESS THAN OR EQUAL TO 150 m ( 500' -0 "l 

It_ ORIGINAL 
\ JOINT 
I 

\ 

It_ OR JG INAL 
GOO \ JOINT 

C 2' -0 ") 

MIN "' 1\1 • 
It_ ORIGINAL 
\ JOINT 

\ 

It_ OR JG INAL 
1. 8 m \ JO INT 
CG' -0 "l 1·,m '\I 

', ', ', ', '~, ', ', ',,H-- PATCH 
' ', ', ' ~ ' fi=\, ', ', 
'\, '' ' ' ± '' . \ ' ' ' 

1. 8 m 
< G' -O"l 
>------4 

MIN 

' ' ' ' ,-r ' ' ' ' ',, ~ , ,, ''''~ \'' 
'''' ± '''' ,,,,, ,,,, 

t. NEW 1 

JOINT! 

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

® 

GOO 
< 2 ' -0") 

MIN 

LEGEND 
® PAVEMENT PATCHING JOINT, SEE SHEET 1. 

® NEW PAVEMENT JOINT, SEE RC-20M. 

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

ARE WITHIN 1.8 m CG'-0") OF EACH OTHER, TO THE SAME LENGTH. THIS LENGTH 
IS THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
DIFFER BY MORE THAN 1. 8 m C 6' -0 ") , THEN CONSTRUCT TO THE REQUIRED LENGTHS. 

2. DO NOT LEAVE LESS THAN 1. 8 m CG' -0") OF ORIGINAL PAVEMENT IN PLACE 
BETWEEN PATCHES OR BETWEEN JOINTS. 

3. WHEN PERFORMING SINGLE LANE PAVEMENT PATCHING, OR PATCHING ONE LANE 
AT A T !ME, PLACE A 6 C ¼ "l , FULL DEPTH, POLYSTYRENE BOARD BOND BREAKER 
IN THE LONGITUDINAL JO I NT OF ALL PATCHES UNDER 20. 0 m C 60' -0 ") IN LENGTH , 
PRIOR TO PLACING THE NEW CONCRETE IN THE PATCH AREA. 

4. WHEN PATCHING ADJACENT TO AN EXISTING JOINT, REMOVE A MINIMUM OF 
GOO C 2' -O"l OF PAVEMENT IN THE NEXT SLAB TO AVOID THE EXISTING DOWEL BARS. 

5. WHEN REPLACING ONE FUL L SLAB LENGTH AND THE DETERIORATION EXTENDS MORE 
THAN GOO (2'-0") INTO THE NEXT SLAB, REMOVE A MINIMUM OF 1.8 m CG' - 0") AND 
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 AND LESS THAN OR EQUAL TO 150 ml 500' -0 ") , THE JOINT 
SPACING OF THE AREA BEING PATCHED IS TO CONFORM TO RC-21M OR RC-27M 
FOR THE SPEC IF IC TYPE OF PAVEMENT BE ING PLACED C I.E. , RCC OR PCC) . 

7. THESE DRAWINGS ARE PROVIDED AS EXAMPLE S TO SHOW CERTAIN PATCHING 
CR ITERIA. THEY MAY NOT COVER EVERY FIELD SITUATION. 

8. WHEN PERFORMING MULTI LANE PATCHING, FOR MIDSLAB PROBLEMS, REMOVE 
ENT IRE SLAB IN BOTH LANES. 

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 

(MULTI-LANE PATCH ING) 
SKEWED JOINTS 

RECOMMENDED MAR.30, 2006 

.:J..g~ 
DI RECTOR, BUREAU OF DES I GN 

RECOMMENDED MAR. 30 , 2006 

~..g'M,(_ 
CHIEF ENGINEER 
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( 

\ 

25 ( 1 ") MIN 
SAW CUT 

FULL DEPTH 
SAW CUT 

REMOVE BY 
HAND ( TYP>. 

=- I 
~ v, vV"v ~'%1 

0 

' 

l 
SEE NOTE 1.----i 

FULL 
DEPTH 
PAVEMENT 
REMOVAL 

L _J 
1. 2 m ( 4' -0"> WELDED OR 

1.Bm (6'-0") TIED MIN 

C R C PATCH 

t-- SEE NOTE 1. 

0 

N 
' 

"' .., 

I - \ ( TYP AC 

I ' 

300 300 

s 
ND 
TO C 
LAB>, 

G REINF BARS 
DAT 150 !6~ C TO C 
ROSS SLAB> 

NEW RE INF BARS 
#16 X 3. 5 m 
( "5 x 11 ' -6 ") AT SAME 
SPACING AS EXIST 

FULL DEPTH 
PAVEMENT 
REMOVAL 

FULL DEPTH 
SAW CUT 

® 

\

NEW 
REINF 
BAR 

SEE NOTE 2. 

-j 

PATCH 

4
SEE NOTE 2, 

NEW REINF r 
BAR 

EXISTING PAVEMENT 

,.,..._ ___ ..__.,...,.._____,===== ~ 

EXISTING REINF BAR 

DETAIL A 

® 
rw-i 

-r----T""", 

j@i 
65 I 2½ ") 

L 3 < 1/s "l 
SAW CUT 

BOND BREAKER 

INITIAL 

PATCHING JO INT DETAILS 
DETAIL B 

LEGEND 25 ( 1") MIN SAW CUT 
/ RECOMMENDED HERE 

50 12"1 CLEARANCE 

* 

EXISTING REBAR AT 
150 ( 6 ") C TO C ( TYPl 

0 0 

----1so (6~ TYP 

* MAINTAIN EXISTING EDGE CLEARANCE. 
o EXISTING REBARS 

NEW REBARS 

@~~~E~~TN:
0
5~e~c~~M~~~L~E~gTH• 

BAR DEVELOPMENT 
SIZE LENGTH 

"16 ( "5) 460(1'-8") 
"19 ( "6) 585(1 ' -9") 
•22 ( 117) 755 ( 2' -3") 

® PATCH LENGTH w 

.?15 m (50'-0"l 25 ( 1 ") 

H 

32 ( 11/4 ") 

( 1' -0°) ( 1' -0") TRANSVERSE BARS 1. 2 m ( 4' -0") TYP. TIED SPLICE 
TYPICAL SECTION 

SECTION B- B 

0 

"' 
"' ,,.; 

-

~ 

c_J 
I-

EW R 

I \ 

' ' 

300 
( 1' -0") 

MIN 

1.2 m (4' -0 ">MIN .. I 

MIN MIN 

-

B_J 6' -0") MIN .. I j . 1.8m! 

TIE D SPLICE 
REINFORCEMENT BAR DETAIL 

( TYP ACHO 

300 
C 1' -0 ") 

MIN 

C 
,6), 

REINF BARS 
AT 150 ( 6") C TO C 
SS SLAB) 

NEW REINF BARS 
"16x3. 5m 
( "5 x 11' -6 "l AT 
SAME SPACING 
AS EXIST TRANSVERSE 
BARS 1. 2 m 14' -0"l TYP. 

FULL DEPTH 
PAVEMENT REMOVAL 

FULL DEPTH 
SAW CUT 

REINF 
BAR 

\

NEW 
200 ( 8 ") 

fA-i 

L!-

WE LDED SPLICE 
REINFORCEMENT BAR DETAIL 

WELDED SPLICE 
TYPICAL SECTION 

25 < 1 ") MIN SAW CUT 

50 < 2 "l CLEARANCE 

i O O 0 

,-.. l 

EXISTING REBAR 
AT 150 (6"l C TO C <TYPI 

SECTION C-C 

EXIST ING 

6 ( 1/4 "> CONT I NUOUS 

~

RE INFBAR 

100 < 4 "I EACH SIDE NEW RE INF BAR 

SECTION A- A 

.?6 m < 20' -0"> & 19 ( 3/4 ") 25 ( 1 ") 
< 1 5 m ( 50' - 0 "> 

< 6 m I 20' -0 "> 10 I¾") 19 ( 3/4 ") 

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

BY HAND FOR WELDED SPLICES. 

2. OVERLAP TIED SPLICES BY AT LEAST 30 BAR DIAMETERS. OVERLAP 
WELDED SPLICES BY 150 (6"). 

3. REMOVE PAVEMENT FULL DEPTH UNDER RETAINED REINFORCEMENT BARS. 

4. MINIMUM DISTANCE FROM PATCH EDGE TO EXISTING CRACK IN CRC 
PAVEMENT IS 600 (2' - 0 ") . 

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

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

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE US ED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MA Y NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

( C R C PATCHING ) 
RECOMMENDED MAR. 30 , 20061 RECOMMENDED MAR. 30, 2006 

~ Cb-? @-.£1dtt 
OIRECTOR, BUREAU OF OESICN CH IEF ENGINEER 

SHT _§_OF~ 
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l 

0 

0 

600 C 2' -O"l TYP 

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

0 

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

TYP 

rPATCH 7 

0 

[ 600 C 2' -0") TYP 

0 ""1- 600 C 2' -0 "l TYP 

EDGE OF PAVEMENT 

PATCH 

CRACK 

0 0 
450 I I' -6") TYP 

EDGE OF PAVEMENT 
CRACK 

EDGE OF PAVEMENT 

O 2. 7 m 0 
I 

C 9' -0 ") 

600 C 2' -0") 
PASSING LANE 

TYP 

0 

0 LONGITUDINAL JOINT 

DIRECT! ON OF "TRAVEL " LANE FOR TRAFFIC - MULTIPLE LANES OR 
BOTH LANES OF TWO 

600 C 2' ~ C 2' -0") LANE DIRECTIONAL 
TYP TYP ROADWAY. 

ro 0 0 

600 (2' -0") _J JOINT '---2. 7 m C 9' -0") TYP 

::c .... 
0 

30 

w z 
<[ 
..J 

::c .... 
0 

30 

w z 
<[ 
..J 

::c .... 
0 

30 

w z 
<[ 
..J 

::c .... 
0 

30 

w z 
<[ 
..J 

HOLE PATTERNS FOR PAVEMENT SLAB STABILIZATION 

TEST 
AXLE (. 

APPROACH SLA~ 

300 C 1'-0") 

EDGE OF PAVEMEN~ 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

DEF LECTION 
MEASURING 
DEVICE 

I ""' SL'8 

SHOULDER 

POSITION OF TEST AX LE FOR TAKING DEFLECT IONS 
WITH LOADED APPROACH SLAB 

GAUGE 

1.2 m 14'-0"l 

MINIMUM 

/TRANSVERSE JOINT 

r+-r-- 7 5 I 3 "l 

GAUGE 

EDGE OF PAVEMENT 

75 I 3 ") 

I I 

PLAN VIEW 

TYPICAL PLACEMENT OF APPROVED DEFLECTION 
MEASURING DEVICE AT JOINT 

APPROACH SLAB 

300 I 1' -0 ") 

EDGE OF PAVEMENT 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

0 TEST ! AXLE r LEAVE SLAB 

g 
DEFLECTION 
MEASURING 
DEVICE 

SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED LEAVE SLAB 

1.2ml4'-0"l 

MIN 
ti;=-3") 
1 

r GAUGE 

SUPPORTS 
SH OULDER PAVEMENT SLAB 

ELEVATION VIEW 

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

NOTE: EI THER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USE D ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NO T BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CO NCR ETE PAV EMENT 
REH AB ILITATI ON 

(PATCHI NG) 
RECOMMENDED MAR. 30, 2006 

~Cb-?-
RECOMMENDED MAR. 30, 2006 

@-.£M/ 
0 I RECTOR , BUREAU OF DES I GN CH I EF ENG I NEER 

SHT ..J... OF~ 

RC- 26M 



( 

( 

t 

SEALANT RESERVO IR 

b " 

"' b e 
b . 

<J " b 

• b • 

<J " .___ JOINT SEALING MATER IAL , 
---, ~ ·,, ~ . SEE NOTE 3. 

SEALANT RESERVDI 

b • 

/J,<j T/J, V 

" 

TAPE BOND BREAKER 

EXISTING JOINT 

b " ' b b l b b <J" <J " b " 

<J <J b " <J ~ 

b " H " b b 

17 <J t,, t:, 

b SEALANT RESERVO I 
<J 

b. 

<J 

<J 

b 

• <J 

" 

EXISTING STEEL PLATE, 
b SEE NOTE 1. 

" 

SEALAN T RESERVOIR 

" <J 
<J " 

~<(j ~ >. ~~~N~O~~A;.ING MATERIAL , 

b TAPE BOND BREAKER 
<J 

• <J 

b • 
b 

<J 

<J " 
<J <J 

<J 

0sEE JOINT SPACING TABLE. EX ISTING 
JOINT 

REHABIL ITATED 
JOINT 

TYPE l TYPE 2 

DOWEL 

900 
< 3' -0") 
MIN. 

BAR 
CAP ~,__---+<~ 

DOWEL BAR 
DIA. 32 TO 38 
< 1 1/4 " TO 1 ½ "l 

JOINT REHABILITATION 

3.6 m ( 12 ' -0"l TYPICAL LANE WIDTH 

450 
( 1' -6 11

) 

I:!'f; 
300 

( 1' -0") 
MIN. 

TOP OF SLAB 

WHEEL PATH 

N 

' 0 

rs 

~ 

-- l~ 
OOWEL 

{ 

900 < 3' -0") 
TYP. 

300( 1'-0") 
MIN. 

WHEEL PATH 
300 

(~) 

TYP. 

ROUT CRACK AND SEAL 
WITH APPROVED JOINT 
SEALING MATERIAL PER 
RC-20M, SHEET 2 AND 
PUB. 408, SECT I ON 527. 

TRANSVERSE JOINT 
OR CRACK EX !STING 

TRANSVERSE 
JOINT 

PLAN 

AS REQUIRED 

450 ( 1' -6"! CENTERED ON JOINT 

JOINT SEALING 
MATERIAL 

t DOWEL BAR CAP 
----,~------- 6 ( ¼"l EXPANSlON 

EACH END 
SEAL FACE OF JOINT OR CRACK WITH 
APPROVED CAULKING COMPOUND PRIOR 
TO PLACING CONCRETE PATCH ING MATERIAL. 

SECTION A-A SECT ION B-B 

DOWEL RETROFIT 
NOTES• 

e FOR DIFFERENT LANE WIDTHS , ADJ UST SPACI NG FROM OUTSIDE 
BAR TO LANE EDGE AND SPACING BETWEEN CENTER BARS. 

e SIZE DOWEL BAR AS SHOWN ON RC-20M, SH T. 1. 

e PLACE DOWEL BAR AT THE MID-DEPTH OF THE THINNER PAVEMENT 
SLAB WHEN REPAIR AREA SPANS DIFFERENT PAVEMENT SLABS. 

JOINT SPACING 

~ 1 5 m ( 50' - o "l 

~ 6 m < 20' - 0 "l AND 
<15 m (50'-0"l 

< 6 m < 20' -0 "l 

SEE NOTE 2. 

w H 

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

19 < %"> 25 < 1 ") 

10 ( ¾"l 19 ( 3/4 ") 

NOTES 
1. EXISTING STEEL PLATE IS EI THER 2. 01 THICK < 14 GAUGE> WITH 

LAPPED TOP OR FLAT PLATE 3 < 1/s ") TH I CK. 

2. REMOVE THE STEEL PLATE WITH IN THE SEALANT 
RESERVOIR. 

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

NOTE: EITHER ALL METR IC OR ALL EN GLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGL ISH VALUES SHO WN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

( JOINTS) 

RECOMMENDED MAR. 30, 2006 

~Ch-? 
RECOMMENDED MAR. 30, 2006 

@,_gJrfd 
DIRECTOR , BUREAU OF DESICN CHIEF ENCINEER 

SH T .J!.. OF ..1._ 

RC-26M 



( 

( 
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Ci. OR !G !NAL 
I JOINT 

Cf. ORIGINAL 
I JOINT 

1 • ORIGINAL JOINT SPACING ., 1 

I I 

\__ORIGINAL 
PAVEMENT~ 

I I ,,. _,., ""· 
~O l ' -O"l MIN. 1800 ' 6 

SEE NOTE 2. 

-!----!--PATCH 

I I I JPACE PER NOTE ~ 
~00 (20'-0"l MAX. 

1800 ( 6' -O"l MIN. 
SEE NOTE 2. 

LANE WIDENING PLAN 

<i. ORIGINAL 
I JOINT 

I 

I 

WIDENED 
SECTION 

NOTES: 

1. MATCH ORIGINAL JOINTS ANO PATCH JOINTS. IF INTERMEDIATE JOINTS ARE REQUIRED SPACE 
EVENLY IN BETWEEN. 

2. THE RATIO OF SLAB WIDTH TO LENGTH SHOULD NOT EXCEED l.25 EXCEPT TO MATCH AN 
EXIST ING JOINT WITHIN 1. 5 m ( 5' -0"1 . 

3. SPACE TIE BARS IN ACCORDANCE WITH RC-27M, 
4. SPACE LOAD TRANSFER UNIT IN ACCORDANCE WITH RC-20M. 
5. FOR JOINT TYPES, SEE RC-27M. MATCH MA INLINE JOINT TYPE REQUIREMENTS, IF 

JOI NTS ARE SPACED AT 4500 ( 20' -0"), USE 4500 ( 20' -0") SPACING FOR WIDENING. 

NOTE: EITHER AL L 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 

CONCR ETE PAV EMENT 
REH AB ILITATION 
( LAN E WIDE NING) 

RECOMMENDED MAR. 30, 2006 

~ Ch-? 
RECOMMENDED MAR.30, 2006 

@-.e'ld.tt' 
DI RECTOR , BUREAU OF DES I GN CH I EF ENG I NEER 

SHT ~ OF__!_ 
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a: 
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3: 
0 
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0 
a: 
LL 
0 

::c ,-.. 
0 

3: 

'r' 

::,. 

::c ,-.. 
0 

3: 

w 
z 
<( 

...J 

750 ( 30 "l TYP , r 

PAVEMENT 
RELIEF JOINT, 

~ {

TYPE E OR 

SEE RC-24M. I 
=:/DOWEL BARS 

l: TTY;,: JOIN~u 

TIE BOLTS OR 

BRIDGE APPROACH SLAB, 
SEE RC - 23M. 

BR !DGE 

TIE BARS 

1--TYPE E JOINT =i=-1_300 ( 12") TYP 

I TYPICAL SPACING I 7620 MIN ( 25' l 

SEE NOTE 6 EITHER SIDE 

PLAN OTHER PAVEMENT 

BRID GE APPROACH ES I 
A 

Cl. 
::!: L 
<( 
Cl: 

a: 
0 

>-
<( 
3: 
0 
<( ----,-----------
0 
a: 
LL 
0 

::c ,-.. 
0 -3: 

TYPICAL SPACING 
SEE NOTE 6 

>­
<( 

3: 
0 
<( 

0 
a: 
LL 
0 

::c ,-.. 
0 

3: 

~ 
::c ,-.. 
0 

3: 

w 
z 
<( 

...J 

PLAIN CONCRETE PAVEMENT 

TYPICAL SPACING I SEE NOTE 6 I 
7 

IJ 
I 

I 

I 

I 

I 
750 (30") r-TYPI 

I 

' 
; 

I 

; I 

' 
~ p~ L ~OINT 

' 

TY OR 
' I 

TIE BOLTS 
I 

I 

I TIE BARS 
I 

I 

I 

I 

1. a m I 
~ 

r TYPE P JOINT 
SEE NOTE 5. 

i 
TYPICAL SPACING 

SEE NOTE 6 1 
V 

;< 

. . . 
750 ( 30 ") 

TYPI 

I 

PLAN 

r- SYPE L JOrnT 

I : : : 

~TIE: BOLTS ~R 
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 W !DTH EXCEEDS 4. 2 m < 14' l , A TYPE L 
JOINT IS REQUIRED AT THE MIDPOINT. 

4. CONSTRUCT ACCELERATION AND DECELERATION PORTION 
OF RAMPS WITH THE SAME PAVEMENT STR UCTURE 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' l 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. 

r 1 3.0 m ( 10'-0"l MIN TO 

:I_ 17-50(30") TYP. 

-,- __l 
300 ( 12 ") TYP. 

=c-r 

- ,_ _,,,-- DOWEL BARS 
_/ TYP 

750 
( 30 ") 
TYPI r-

1-- TYPE D JO I NT 
-1- SEE NOTE 2. 

PLAN 

\Y~E L JOINT 

~TIE: BOLTS OR 
TIE BARS 

INTERSTATE AND OTHE R LIMITED ACC ESS 
FREEWAYS 1 AR TERIALS AND RAMPS 

6. 0 m ( 20' -0") MAX 

PLAN 

TE RMINAL SLAB 

D•SO 12 ") ~ . F 
L ! 4 

. .. m I · 
1. a m I 

( 6' -0 "~ 

3.0 m ( 10'-0") MIN TO 
6. 0 m ( 20' -0 ") MAX 

SECT! ON A-A 

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 MAR. 30, 2006 

~Ch?-
0 I RECTOR, BUREAU OF DES I GN IRC-27MI 

SHT J.. OF _1_ 
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SEE NOTE 3 

APPLY TACK COAT, 
AS INOICATEO 

40 C 11/2 "l MINIMUM 
_L~--f--l 

Lil. RECTANGULAR 
PAVING NOTCH 
INCIDENTAL TO 
THE WEARING 
COURSE 

Mil. 

40 C l½"l MINIMUM L EXISTING PAVEMENT 

APPLY TACK COAT 
AS INDICA TED 

OVER LA Y TRANSITION WITH PAVING NOTCH 
ON CONCRETE AND BITUMINOUS PAVEMENTS 

OVERLAY 

PLAN VIEW 

SUPERELEVATION SEC TION 

OR I GI N'-'-AL--+_ 
~EMENT - . 

OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE , TWO-WAY TRAFFIC AND 

TWO-LANE DIRECTIONAL 

OVERLAY TRANSITIONS 

r 300 '50 '12" ±2") l 

t: PAINT WITH 
PG 64-22 

I 
l.F IRST PASS OF 

PLACED HMAJ 

DEPTH OF COMPACTED NOTCH: 
12. 5 TO 19 
C ½"TO¾"> 

WEDGE THICKNESS AT EDGE= 
NOMINAL MAXIMUM AGGREGATE 
SIZE OF MIX 

LONGITUDINAL NOTCHED WEDGE JOINT 

.:l. SEE TABLE A FOR 
DIMENSIONAL REQUIREMENTS 

* SHOULD EQUAL THE THICKNESS 
OF THE WEARING COURSE. 

TABLE A 

FUNCTIONAL SLOPE PAVING NOTCH 
M L CLASSIFICATION ( MAX !MUM) ( MINIMUM) 

INTERSTATE AND OTHER o. 171/. 15 m 
LIMI TED ACCESS FREEWAYS C 1" IN 50' l C 50') 
ARTERIALS> 70 km/h (45 MPH) 0. 28% 9 m 
SEE NOTE 2. C 1" IN 30' l C 30' l 
ARTERIALS< 70 km/h C 45 MPH> 0.83% 3 m 
SEE NOTE 2 C 1" IN 10') C 10') 

COLLECTORS AND LOCAL ROADS 0. 83% 3 m 
C 1" IN 10') C 10' l 

CROSS STREETS 8. 33% 0.3 m 
SEE NOTE 1 C 1" IN 12 ") ( 1') 

DRIVEWAYS 8.33% NO NOTCH ( 1" IN 12 ") 

TABLE B 

NOMINAL MAXIMUM AGGREGATE SIZE 

MIX METRIC ENGLISH 

SP9.5 9. 5 ¾ " C ID-2W, ID-2W H. D. l 

SP12.5 12. 5 

SP19 19 C ID-3B, ID-2B, ID-2B H. D. l 

NOTES: 

1. USE HIGHER APPROPRIATE CRI TER IA IF A CROSS STREET 
HAS A FUNCTIONAL CLASSIFICATION OF COLLECTORS AND 
LOCAL ROADS OR HIGHER. 

½" 

3/4" 

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

3. PLACE EDGE FLUSH WI TH EXISTING PAVEMENT AND SEAL AS 
SPECIFIED IN PUBLICATION 40B, SECTION 401.3Ckl3. 

4. AL L DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U. S. CUSTOMARY UNITS IN Cl PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU . OF DESIGN 

OVERLAY TRA NS ITI ONS 
AND 

PAVING NOTCHES 

RECOMMENDED MAR. 30, 2006 
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TOP OF APPROACH SLAB 

PROVIDE MINIMUM BLOCKOUT AS REQUIRED 

INSTALL ELASTOMER GASKET TO 
PREVENT FLOW OF NON-SHRINK GROUT 
INTO CARRIER CONDUIT CTYP.) 

"' BRIDGE APPROACH 
DECK 

TOP OF 
APPROACH SLAB 

PREMIXED 
NON-SHR INK 
GROUT 

~i 

"' 

BLOCKOUT TO 
PROVIDE A 
59 C 23/e ") 

ADJUST DISK LOCATION 
TO PROVIDE MINIMUM 
CLEARANCE 12 ( ½ ") 

DIA. ACCESS HOLE 

25 C I ") MAX. STEEL OR 
PVC CARRIER CONDUIT 

TYPICAL SPRAY DISK SECTION 
( NEW CONSTRUCTION) 

SPRAY DISK 

INSTALL SILICONE CAULKING TO 
PREVENT FLOW OF NON-SHRINK GROUT 
INTO CARRIER CONDUIT 

ROTATE SPRAY DISK----+-------,_ 
TO AVO ID DIRECT SPRAY 
ONTO BRIDGE JOINTS CTYP.) 

BRIDGE 
C TYP. > 

PLACE ALL IN- GROUND VALVE 
BOXES OUTS IDE OF SHOULDER 
LIMITS C TYP. > 

SPRAY DISK LOCATION AS PER VENDER 

a:: 
UJ 
0 
...J 
::::, 
0 
::c 
V, 

>­
< .. 
0 ... 
0 
a:: 

a:: 
UJ 
0 
...J 
::::, 
0 
::c 
V, 

APPROACH SLAB 
REINFORCEMENT 
TOP MAT 

APPROACH PLAN *PREFERRED LOCATION FOR SPRAY DISKS IS AS 
SHOWN ON SHOULDER, WHICH MINIMIZES TRAFFIC 
DISRUPTIONS WHEN SPRAY DISKS REQUIRE 
MAINTENANCE. THE ADE OF MAINTENANCE MUST 
APPROVE ALL OTHER LOCATIONS. OTHER 
ACCEPTABLE LOCATIONS INCLUDE THE CENTER OF 
THE TRAVEL LANE. 

GENERAL NOTES: 

TYPICAL SPRAY DISK SECTION 
( EXISTING APPROACH SLAB) 

1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. U.S. CUSTOMARY UNITS 
ARE IN C > PARENTHESES. 

2. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUBLICATION 408. 

3. THESE STANDARDS ARE PRESENTED TO FACILITATE THE INSTALLAT ION OF SPRAY DISKS 
FOR AN ANTI - ICING SYSTEM. SEE BC-723M FOR ADDITIONAL INFORMATION, INSTAL LATION 
METHODS, AND FOR AN ANTI - ICING SYSTEM INSTAL LATION ON A BRIDGE STRUCTURE. 

4. CONSTRUCT SPRAY DISKS USING STAINLESS STEEL OR OTHER DURABLE MATERIALS THAT 
ARE UV RESISTANT. PROVIDE SPRAY DISKS THAT WILL ACCOMMODATE ADJUSTMENTS TO THE 
SPRAY PATTERN AFTER INSTALLATION. ADJUSTMENT CHOICES INCLUDE NOZZLE ROTATION 
AND NOZZLE REPLACEMENT. 

5. ENCLOSE ALL BURIED OR CONCRE TE ENCASED SOLUTION SUPPLY LINES AND ELECTRICAL 
WIRING IN STEEL OR PVC CONDUIT IN ACCORDANCE WITH PUBLICATION 408, SECTION 1101.09Cb>. 

6. WHEN INSTALLING ANTI-ICING SYSTEM IN AN EXISTING CONCRETE APPROACH SLAB, DRILL HOLE 
AND CUT KERF, PLACE CONDUIT AND SUPPLY LINE IN THE KERF AND THROUGH THE HOLE, AND 
FILL WITH PREMIXED NON-SHRINK GROUT AS INDICATED. 

GENERAL NOTES (CONT'D): 

7. USE A PREMIXED FLOWABLE NONSHRINK GROUT AS PER PUB. 408, SECTION 1080.2Cc), FOR 
EMBEDDING ANTI-ICING HARDWARE IN CONCRETE. 

8. TO AVOID DAMAGING OR CONFLICTING WITH REINFORC ING STEEL IN EXISTING CONCRETE 
APPROACH SLABS, LIMIT MAXIMUM COR ING AND SAW CUTTING FOR SPRAY DISKS AND CONDUITS 
TO DEPTH OF 60 C 21/2 "> . 

9. NO CONDUIT JO INTS ARE PERMI TTED FOR INSTALLATION IN EXISTING CONCRETE. FIELD 
BENDS ARE PERMITTED WHEN INTERNAL DIAMETER IS MAINTAINED. 

RC-23M BRIDGE APPROACH SLAB 
RC-81M JUNCTION BOXES - LIGHT DUTY 

REFERENCE DRAWINGS 

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 
BRIDGE ANTI-ICING SYSTEM 

APPROACH INSTALLATION 

RECOMt.lENDED MAR. 30, 2006 
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APPROACH SLAB 
REINFORCEMENT 

APPROACH SLAB 
REINFORCEMENT 

APPROACH 
SPRAY DISK 

SLOPE CONDUIT A MINIMUM 
OF 20 nm/m ( 1/4 "/FT. l 
TO DRAIN 

NEW CONCRETE ~ 
APPROACH SLAB I A 

-•. . -. 0: . ~ 

150 ( 6 ") 
~ 

25 ( l "l CARR l ER CONDUIT 
WITH SOLUTION SUPPLY 
LINE INS IDE 

SOLUTION 
SUPPLY LINE 

REINFORCED PLASTIC MORTAR 
JUNCT ION BOX (JB-26 OR JB-271 

INSTALLAT ION OF SPR AY DISK FOR ANTI-ICING SYSTEM 
(NEW APPROACH CONCRETE PAVEMENT) 

APPROACH 
SPRAY DISK 

FILL KERF WITH PREMI XED 
NON- SHRINK GROUT rs 

. . . :-LJL- ~ .. 

150 C 6") 
~ 

25 ( 1 "l CARR !ER CONDUIT 
WITH SOLUTION SUPPLY 
LINE INS IDE 

REI NFORCED PLASTIC MORTAR 
JUNCTI ON BOX (JB-26 OR JB-271 

INSTALLATION OF SPRAY DISK FOR ANTI- ICING SYSTEM 
( EXISTING APPROACH CONCRETE PAVEMENT) 

~ 
N 

N .,, 

47 ( 1 ¼ "l 

PREMIXED NON-SHRINK GROUT 

25 ( 1 "l CARR !ER 
CONOUIT 134 < l¾"l OD! 

SOLUTION 
SUPPLY LINE 

6 C Z!! "l 

SECTION B-B 
( SAW KERF DETAIL FOR CONCRETE PAVEMENT! 

LEG END : 

D CONCRETE ROADWAY 

~ ROADWAY SUBBASE 
~ 

~ EMBANKMENT MATERIAL 

RC-23M BRIDGE APPROACH SLAB 
RC-81M JUNCTION BOXES - LIGHT DUTY 

REFERENCE DRAWINGS 

.,, 
0W -in: 
0 0.. 
<r Vl ... 

v' 
'Q_ 

v' 
C> 

25 C 1 ") CARR l ER 
CONDUIT 

12 (½") MIN. CLR. 
DISTANCE TO 
REINFORCING 
STEEL ( TYP. l 

SECT I ON A-A 

NOTES: 
1. FOR GENERAL NOTES, SEE SHEET 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD 
BRIDGE ANTI-ICING SYSTEM 

APPROACH INSTALLATION 

RECOf.<MENDED MAR. 30, 2006 SHEET 2 OF 3 

~~ 
DI RECTOR , BUREAU OF DES I GN 
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6 ( 1/~ ") NEOPRENE-- --i-+­
SPONGE ALONG 
PERIMETER OF BLOCKOUT 
( TEMPORARY INSTALLATION) 
( SEE JOI NT DETAILJ 
( TYP. l 

APPROACH SLAB 
REINFORCEME NT 
TOP MAT 

i i 
"" 

NEW SPRAY DISK 

EXISTING SPRAY DISK 
REMOVED PRIOR TO PAVING 

EXISTING APPROACH SLAB 

INSTALL SILICONE CAULKING TO 
PREVENT FLOW OF NON-SHRINK GROUT 
INTO CARRIER CONDUIT 

NEW OVERLAY 

EXISTING CARRIER CONDUIT 

EXISTING SOLUTION SUPPLY LINE 

SPRAY DISC ADJUSTMEN T TO ACCOMMODATE BITUMINOUS OVER LAY 

6 ( 1/~ "l NEOPRENE ___ ..,...._ 
SPONGE ALONG 
PERIMETER OF BLOCKOUT 
(TEMPORARY INSTALLATION) 
( SEE JOINT DETAILJ 
< TYP. l 

APPROACH SLAB 
REINFORCEMENT 
TOP MAT 

( ORIGINAL SPRAY DISK INSTALL ED AFTER .CONS TR UCT I ON OF APPROACH SLAB) 

ASPHALT OVERLAY 

6 
<¼") 

~ 
NEW SPRAY DISK 

INSTALL ELASTOMER GASKET TO 
PREVENT FLOW OF NON-SHRINK 
GROUT INTO CARRIER CONDUI T 

EXIST ING SPRAY DISK 
REMOVED PRIOR TO PAVING 

EXISTING CARRIER CONDUIT 

EXISTING SOLUTION SUPPLY LINE 

NEW OVERLAY 

EX ISTING APPROACH SLAB 

25 
( I "l 

SPRAY DISC AD J USTMEN T TO ACCOMMODATE BITUMI NOUS OVERLAY 

JOINT BACKING 
MATERIAL 
9 ( ¾") 
BACKER ROD 

// 

JOINT DETAIL 

NOTE• INSTALL JOINT MATERIAL GROUT WITH 6 ( ¼ ") 
NEOPRENE SPONGE AROUND PER IMETER OF 
BLOCKOUT/ CUTOUT IN THE OVERLAY LAYER 
ONLY. AFTER GROUT HARDENS, REMOVE 
SPONGE AND INSTALL 9 ( ¾ "l BACK ER ROD AND 
SEAL WITH JOINT SEALING MATERIAL. 

NEW ELBOW FITTING 

( OR IGINAL SPRAY DISK INSTALLED CONCURRENTLY WITH APPROAC H SLAB) 

150 ( 6 ") 
MIN. 

25 ( I "l CARR I ER CONDU lTl 

LEGEND: 

~ 
~ 

~ 
~ 

~ 

CONCRETE ROADWAY 

ROADWAY SUBBASE 

EMBANKMENT MATER IAL 

NOTES: 
1. FOR GENERAL NOTES, SEE SHEET 1. 
2. FOR KERF DETAILS, SEE SHEET 2. 

WITH SOULTI ON SUPPLY REINFORCED PLASTIC MORTAR 
LINE INSIDE / JUNCTI ON BOX ( JB-26 OR JB- 27) 

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

SOLUTION 
SUPPLY 
LINE 

INSTALLATION OF SPRAY DISK FOR ANTI -I CING SYSTEM 
( SPRAY DISK IN STALLED CONCURRENT LY WI TH NEW BITUMINOUS OVERLAY) 

NOTE• DETAIL SI MILAR FOR SPRAY DISK INSTALLED WITH EXISTING OVERLAY. 
EMBED CARRIER CONDUIT IN CONCRETE. RC - 23M BRIDGE APPROACH SLAB 

RC-SI M JUNCTION BOXES - LIGHT DUTY 
REFERENCE DRAWINGS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD 

BRIDGE ANTI-ICING SYSTEM 

SPRAY DISK ADJUSTMENT 
FOR APPROACH OVERLAY 

RECOMMENDED MAR. 30, 2006 

~~ 
DIRECTOR, BUREAU OF DESIGN 
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~ 
~ NO. 57 COARSE 

AGGREGATE 
( TAMPED) 

( 2 ") 

TYPE I BACKFILL 
ROCK AND SHALE 

TAMPED SOIL 

0 

~I ~ "' -r-- 0 
0 
<D 

VARIABLE EXTRA 
DEPTH PIPE 
UNDERDRAIN 

CLASS ff' 
GEOTEXTI LE MATERIAL, 
WHEN I ND I CA TED. 

FINE AGGREGATE 
FILTER BLANKET 
( TAMPED) 

MIN 

lv5 (15~1L TYP ' 50 I 2 ") 

TYPE II BACKFILL 
SOIL 

I 
4-

I 2 : I BATTER , 
BOTH SIDES 

NO. 57 COARSE AGGREGATE 
WITH TYPE I BACKFILL, 
FINE AGGREGATE WITH 
TYPE I I BACKFILL "LI ~ I '-l 

0 I ;I '----- PLACE IN LAYERS OF 
o + 100-300 ( 4"-12") 
<D L -$- I TH I CK MAX. THOROUGHL y 

- - TAMPED. 

1375 (15 '~)1 

EXTRA DEPTH 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN PUBLICATION 

408, SECTI ON 610 FOR PIPE UNDERDRAIN AND PAVEMENT BASE 
DRAIN. 

2. PROVIDE BITUMINOUS PAPER WHEN GEOTEXTI LE MATERIAL IS NOT INDICATED. 

3. FOR THE SUBSURFACE DRAIN OUTLET PROVIDE MATERIALS MEETING THE 
REQUIREMENTS OF PUBLICATI ON 408, SECTION 615. A MINIMUM OF 600 ( 24") 
OF COVER OVER THE PIPE IS REQUIRED FOR OUTLETS CONSTRUCTED WITH 
THE SAME MATERIAL AS THE UNOERDRAIN OR PAVEMENT BASE DRAIN. 

4. USE THE WIRE MESH SHIELD IN AREAS NOT SUBJECT TO MOWING OR DAMAGE 
BY EQUIPMENT OR VEHICLES. REFER TO RC-31M FOR CONSTRUCTION OF 
ENDWALLS FOR OUTLET PROTECTION. 

5. LONGITUDINAL BASE DRAINS MAY RUN CONTINUOUSLY THROUGH TWO (2) 
OUTLETS. USE A 45' ELBOW ON THE THIRD OUTLET OF A SERIES. 
BEGIN THE DRAIN FOLLOWING THE THIRD OUTLET WITH AN END CAP. 

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

.. FLOW 

PIPE UNDERDRAIN ,/ ~I 
~AS 

,/:::::::n 
END CAPJ 

LAYERS OF SATISFACTORY-------..J 
EMBANKMENT MATERIAL, 
1 00 ( 4 ") TH I CK , 

THOROUGHLY TAMPED 

50 < 2 ") 
MIN 

CRIMP AROUND OUTLET END OF 
PIPE AND SECURE TO PIPE WITH 
GALVANIZED STEEL WIRE OR OTHER 
ACCEPTABLE FASTENING METH/ 
SEE NOTE 4 / 

CJI -
19 x 19 ( 3/4 "x ¾ ") WI RE MESH 
SCREENING, 1.37 THICK 
MINIMUM, GALVANIZED 

ENO CAP 

EXCAVA Tl ON OVER 900 ( 36 ") IN DEPTH AND FOR A MAX I MUM WIDTH OF 
AFTER WEAVING. ---------' 

600 ( 24 ") IS PAYABLE AS CLASS 4 EXCAVATION. USE SUBSURFACE DRAIN 
OUTLETS FOR ALL PIPE UNDERDRAIN AND PAVEMENT BASE DRAINS. 

SUBSURFACE DRAIN OUTLETS 
( SEE DETAIL A.) 

D 
SHOULDER OR 
CURB GUTTER 

OPEN 
GRADED L \ I I I I BOTH. ~ 
SUBBASE I l -----l 

,,,,1 ''Jt I C.,,, 
///l//////f////,,11,1/ ,I J,. 

SUBBASE 

CLASS 1 
GEOTEXTILE MATERI AL__/~ 

PIPE OUTSIDE DIAMETER 
PLUS 100 (4") MIN 

100(4") MIN 
COMPACTED LAYER 

PAVEMENT() 
BASE DRA IN 

PIPE 
PLUS 

MATERIA~ 

OUTS IDE DIAMETER 
5012 ") MIN 

DETAIL A 
WIRE MESH SHIELD 

CONSTRUCT THE OUTLET INVERT 
100 (3") IMINIMUMJ HIGHER 
THAN THE SWALE LINE ELEVATION. 

SUBGRADE 

PAVEMENT() 
BASE DRAIN 

600 <24") EXTENSION 
OF SUB BASE WITH 
RIGID PAVEMENT-

_LI ___ _ 

70 
I 2 3/4 "l E1 .. , 

CURB 

PIPE OUTSIDE DIAMETER 

45' TYP. 

LONGITUDINAL BASE DRAIN AND OUTLET CONFIGURATION 
SEE NOTE 5 

OUTLET PROTECTION 
SEE NOTE 4 

BASE COURSE 
OR PAVEMENT 

LEGEND 
.1. DEPTH BELOW SUBBASE OR SUBGRADE TREATMENT EQUAL TO THE 

OUTS IDE DIAMETER OF SPEC IF !ED P !PE PLUS 50 I 2 ") . 
() WHEN STORM SEWER IS REQUIRED AND IT INTERFERES WITH PLACEMENT OF 

PAVEMENT BASE DRAIN, ELIMINATE THE PAVEMENT BASE DRAIN AND USE 
COMBINATION STORM SEWER AND UNDERDRAIN. 

* WHEN GEOTEXTI LE MATERIAL IS USED FOR TYPE II BACKFILL, REPLACE FINE 
AGGREGATE FILTER BLANKET WITH EQUIVALENT DEPTH OF N0.8 COARSE 
AGGREGATE. WHERE ACCESS BY TRENCH EQUIPMENT IS FEAS IBLE, PROVIDE 
TRENCH WIDTH EQUAL TO PI PE OUTS IDE DIAMETER PLUS 50 ( 2 ") , BUT NOT LESS 
THAN 150 I 6") , WHEN GEOTEXTILE MATERIAL IS INDICATED. 

t TYPE I OR TYPE II BACKFILL 

D= SUBBASE 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 

PAVEMENT BASE DRAIN() 

CLASS I 
GEOTEXTILE MATERIAL 

SUBSURFACE DRAINS 
TYPICAL PLACEMENT TYPICAL PLACEMENT 

(STANDARD SUBBASEJ 

PLUS 50 12") MIN----

( OPEN GRADED SUBBASE) 
PLACEMENT AT CURB SECTION 

PAVEMENT BASE DRAIN RECOMMENDED MAR, 30, 2006 

~Ch-?-
DIRECTOR, BUREAU OF DES IGN 

RECOMMENDED MAR. 30, 2006 

!??L:,gl;/d 
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EDGE OF PAVEMENT 

BITUMINOUS CONCRETE BASE 
COURSE, WHEN REQUIRED. 

0[1 ~J:} 
SUBBAS 

50(2") MIN 
PREFABRICATED 
PAVEMENT BASE , .:..I 

DRAIN SYSTEM_/ I ~ I 

100-150 C 4"-6"1 TYP~ 

SHOULDER 

0 ~ -----1 
::'-
~~~ 

0 ~ ~ ,suBGRADE 
g ~ ---'-~-~ ~-

1INE AGGREGATE, TYPE A 
( EXCEPT LIMESTONE SANDl 
COMPACTED IN MAXIMUM 
230 C 9 "l THK, COMPACTED 
LIFTS, 

BASE COURSE 
OR PAVEMENT 

Cr, \ I 
SUBBASE 

CLASS 1 GEOTEXTILE 
MATERIAL---~ 

NO. 8 COARSE 
AGGREGATE 
(TAMPEO>----J 

PAVEMENT() 
BASE DRAIN 

OUTSIDE DIAMETER 
50 ( 2 "l MIN 

PREFABRICATED 
PAVEMENT BASE DRAIN 

( REHABILITATION) 

PAVEMENT BASE DRAIN 
( REHABILITATION) 

CURB n
VARIES WITH INLET 
BOX PLACEMENT 

/ BASE COURSE 
/ OR PAVEMENT 

l / ..--- SUBBASE 

I 

SEE NOTE 3. 

1--------r ~ 150 (6") Ml~
0 

, 1 ' --- '\ I .-~,·-·,-1 l Di">r:__::~~~,-, ~ nnl""\OOOQ .,, 

NO. 57 COARSE 
AGGREGATE 

IMPERVIOUS 
MATERIAL 

( 6") ( 6") 

OUTSIDE DIAMETER 
OF PIPE AT BELL 
OR BAND+ 300 ( 12"1 MIN 

COMB I NA TI ON 

CLASS 1 
GEOTEXTILE MATERIAL 

LOWEST ROWS OF 
PERFORATIONS 

1/, 

*vARIABLE 

600 (24") 
SUBGRADE 
DRAIN-----! 

1375MINI 
C 15 ") 

BITUMINOUS PAPER, ___r 
SEE NOTE 2. - VV' 

NO. 57 COARSE AGGREGATE 
( TAMPED) 

~CLASS 1 
GEOTEXTILE MATERIAL, 
WHEN INDICATED.--

375 MIN I 
! 15") 

NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 610 FOR PAVEMENT BASE DRAIN, 
SECTION 612 FOR SUBGRADE DRAINS AND SECTION 604 FOR COMBINATION 
STORM SEWER ANO UNDERORAIN. 

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

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

4. PLACE 2A AGGREGATE MATERIAL, IN A LIFT 75 (3"l THICK, COMPACT TO 95¼ SPD. 

LEGEND 
& DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE DIAMETER OF SPECIFIED PIPE 

PLUS 50 C 2 "). 

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

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

S WIDTH IS EQUAL TO 75-125 ( 3"-5") OF BACKFILL AGGREGATE PLUS 25 C 1 "l FOR THE 
PREFABRICATED BASE DRAIN. 

* VARY TO MAINTAIN THE NECESSARY SUBGRADE SLOPE. CONSIDER ADDITIONAL AGGREGATE 

VARIABLE* 

600 ( 24 ") 
SUBGRAOE 
DRAIN 

INCIDENTAL TO THE SUBGRAOE DRAIN PAY ITEM. 

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

COMMONWEAL TH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION STORM SEWER AND UNDERDRAIN TREATMENT UNDER SUBBASE TREATMENT UNDER EMBANKMENT BUREAU OF DESIGN 

NOTE: PLACE NO. 57 COARSE AGGREGATE, TAMPED IN LAYERS 150 C6"l THICK, STARTING 
AT THE LOWEST ROWS OF PERFORATIONS OR THE START OF THE OPEN JOINT. PLACE 
GROUPS OF PERFORATIONS OR THE OPEN JOINT ( 1/3 PIPE CIRCUMFERENCE) 
SYMMETRICALLY ABOUT THE VERTICAL CENTER LINE. 

SUBGRADE DRAIN 

SUBSURFACE DRAINS 

D !RECTOR, BUREAU OF [)ES IGN 

RECOMMENDED MAR. 30, 2006 
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C ENDWALU 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

L_ __ ____J-~~~~~~~~, 
~~;: :: .. I MIN 

BACKFILL DETAIL AT ENDWALL 
( FOR CONCRETE PIPE) 

ENO SECTION -----j 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

FOR EXCAVATION DETAILS, 
SEE DETAILS AND CHANNELS 
AND PARALLEL DITCH 
DETAILS. 

X = 300 ( 12 ") MAX AROUND 
ENTIRE ENDWALL FOOTING. 

~

0.6 Do 
\,'-..'-..'-..\, " Q<:~~<:<:~~•·.·.· \ ) ':/j: ;~ 150 16"1 MIN 

50 ( 2") M!N 

BACKFILL DETAIL AT END SECTION 
(FOR CONCRETE PIPE) 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

VARIABLE EXTRA 
DEPTH FOR PIPE 
UNOERORAIN ANO 
PAVEMENT BASE 
DRAIN ---

BOTTOM OF TAMPED SOIL 
(PIPE UNDERDRAIN) 
OR BOTTOM OF SUBBASE 
(PAVEMENT BASE DRAIN> 

VERTICAL FACE FOR 
EXTRA DEPTH BASE 
DRAIN (TYPl, 
BOTH SIDES 

12: 1 BATTER FOR 
EXTRA DEPTH 
UNDERDRAIN ( TYP), 
BOTH SIDES 

100-300 c 4"-12"> ~ < l:ns ( 15") ~ < 
THICK MAX. "'~ =~_, - ~ 

PLACE IN LAYERS OF- "+-, I]" 
THOROUGHL y ;; ffi I 61 PE I ;; w 

~ 
TAMPED. :il !a a ,l '1 

, , , , , , , 0.6 Do '= L ~ J ~ 
N:<s>::><::<~/\(:'': ... ·.>.·::.: .. ·:,.,. .. <~ 150 16 "1 MIN EXTRA DEPTH FOR pr PE 

NOTE: 
1050 ( 3' -6 ") MAX FROM 
BOTTOM OF TRENCH TO 
START OF 1= 1. 5 LAYBACK. 
BASE THE PAY LIMIT 
ON THE LAYBACK SLOPE 
UP TO A MAX OF 1: 1.5. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR PIPE IN CUT OR FILL WHERE 
SUBGRADE IS 1050 CY-6"l OR MORE 
ABOVE THE BOTTOM OF THE TRENCH. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR PIPE IN CUT OR FILL WHERE 
SHORING OR A TRENCH BOX IS USED. 

PAY LIMITS FOR PIPE EXCAVATION 

& _________ s 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 

IN PUBLICATION 408, SECTION 601 FOR PIPE 
CULVERTS, SECTION 602 FOR CORRUGATED METAL 
P[PE-ARCH CULVERTS AND SECTION 603 FOR 
METAL PLATE CULVERTS. 

2. SHORING OR TRENCH BOX INSTALLATION FOR 
FLEXIBLE PIPE IS NOT NORMALLY USED. IF SHORING 
OR TRENCH BOX INSTALLATION IS PERMITTED IN 
SPECIAL CIRCUMSTANCES, REFER TO PUBLICATION 408, 
SECTION 601. 3 <fl. 

3. IN ALL EXCAVATION AREAS FOLLOW OSHA SAFETY 
REQU I AEMENTS. 

4. DO NOT COMPACT NO. 8 MATERIAL USED FOR BEDDING 
UNDER CONCRETE PIPES. 

5. ALLOW NO PAYMENT FOR EXCAVATION IN EXCESS OF 
SPECIFIED LIMITS AND FOR ADDITIONAL BACKFILL 
MATERIAL REQUIRED. 

6. PAYMENT FOR THE BACKFILL ENVELOPE, INCLUDING 
BEDDING, COARSE AGGREGATE AND SUITABLE MATERIAL 
UP TO 300 ( 12") ABOVE THE PIPE IS INCIDENTAL TO THE 
PIPE. 

7. FOR BOTTOM TRENCH WIDTHS ~ 2. 5 m ! 8' -0 "l , ALL 
EXCAVATION IS CLASS 1. 

8. FOR INLET OR OUTLET PROTECTION SEE DETAIL A, 

LEGEND 

~M CLASS 4 EXCAVATION 

~ CLASS 1 EXCAVATION 

l\:~_://F-:/.:":}:/(I AGGREGATE FOR BEDDING C AASHTO NO. 8) 

~ COARSE AGGREGATE ( 2A) 

Do OUTSIDE DIAMETER OF PIPE. 

50C2"J MIN 

BACKFILL DETAIL AT LAST SECTION OF PIPE 

UNDERDRAIN AND 
PAVEMENT BASE DRAIN CI~ 

11500 ( 5' -0")1 
MIN 

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

C FOR CONCRETE PIPEJ DETAIL A - PIPE INLET OR 
OUTLET PROTECTION 

0 450 ( 18"), R-4 ROCK, FOR PIPES LESS THAN 900 (36") INSIDE DIAMETER OR SPAN. 
D = 600 (24"l, R-5 ROCK, FOR PIPES 900 (36") AND GREATER INSIDE DIAMETER OR SPAN, 

COMMONWEAL TH OIF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION - BEDDING - BACKFILL 
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NOTES 

PIPE INSTALLATION PROCEDURES STEP 6A ; CONCRETE PIPE STEP6C•THERMOPLASTIC PIPE 1. THE INSTALLATION OF PJPES 1800 (72") OR GREATER INSIDE 
DIAMETER OR SPAN IS PERMITTED WITHOUT PLACING 

CONSTRUCTION DETAILS BELOW COVER THE FOLLOWING CONDITIONS1 

(Al PIPE LYING ON TOP OF THE NATURAL GROUND, 
ROCK OR COMPACTED l97Y. SPD) FILL, 

(Bl THE EXISTING GROUND IS BETWEEN THE TOP 
AND THE BOTTOM OF THE PROPOSED PIPE ANO THE 
PIPE IS TO BE COVERED WlTH EARTH FILL. 

(Cl THE TOP OF PIPE IS BELOW THE LEVEL OF THE 
NATURAL GROUND OR COMPACTED FILL ( TO MINIMUM 
97% SPDJ AND TO BE COVERED WITH EARTH F[Ll 
TO HEIGHTS ABOVE THE NATURAL GROUND. 

STEP 1 : REMOVE TOPSOIL {COMPRESSIBLE LAYER OF ORGANIC 
MATERIAL) TO A WIDTH EQUAL TO 5 OUTSIDE DIAMETERS OF 
THE PIPE IN ALL FILL CONDITIONS ABOVE (Al, (BJ &. (Cl. 
ALSO IF SPECIFIED ON THE CONTRACT DRAWING, UNDERCUT FOR 
THE DEPTH BELOW THE BEDDING AS SHOWN BY DESIGN (MAKE MIN 
WIDTH 5 DIAMETERS OF PIPEJ. PAY AS CLASS 1 EXCAVATION. 

STEP 2 ; CONSTRUCT THE EMBANKMENT TO 1200 ( 4' -0") ABOVE 
THE TOP OF PIPE OR TO THE SUBGRADE ELEVATION, 
WHICHEVER rs LESS. FOR PIPES 1800 ( 72") OR GREATER 
SEE NOTE 1. 

STEP 3 : EXCAVATE THE TRENCH TO THE WIDTH OF 
THE OUTSIDE DIAMETER OF THE PIPE BARREL 
PLUS 1200 ( 4' -0") AND CREATE AN APPROPRIATE 
BEDDING 150 ( 6") DEEP. 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 
100 (4") THICK, ADJACENT TO THE LOWER HAUNCHES 
TO A HEIGHT OF 0.6 Do. COMPACT TO 957. SPD. 
TEST THE SIDE BACKFILL MATERIAL AND CONTINUE 
EMBANKMENT IN ACCORDANCE WITH PUBLICATION 408, 
SECTION 601. 

' 

PLACE UNCOMPACTED SUITABLE MATERIAL OVER 
PIPE, ( DO NOT COMPACT. J BACKFILL SIDES 
AND COMPACT. CONTINUE EMBANKMENT. 

1200 (4'-0") MIN 

,1 

,:;zx::;,:0;-:·: ... ::=~::==·=~:::: 

0o+1200 , I-.-( 4 -O"l L1so 

MIN 97¼ 
COMPACTION SPD 

( SEE NOTE 71 

MIN 95¼ 
COMPACT JON SPD 

( 6"J MIN 

FILLS 1, 5 m TO 14. 6 m C 5' TO 48' l 
FOR FILLS OVER 14.6 m ( 48'), SEE NOTE 8. 

SUBGRAOE PLACE SUITABLE MATERIAL IN A 
ELEVATION--, SYMMETRICAL MANNER IN LIFTS 100 ( 4 ") 

THICK, ANO COMPACT TO 97¼ SPD • 

' 1200 { 4') 
LESS ----+----i 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 (4") 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 300 ( 12") ABOVE TOP OF PIPE, COMPACT TO 95¼ SPO, 
TEST THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE WITH PUBLICATION 408, SECTION 601, 

• SU IT ABLE 
MATERIAL 

DUMPED 2A 

/ 

MIN 97¼ 
COMPACTION SPD C 300 ( 12 "J >--1 ,~-,~y.,...+1-,,,~,,~sJ< -~~~ C SEE NOTE 7) 

.---

I awaw, I' 
I-- Do+1200 c 4' -0">-1 L150 ( 6"> MJN 

EMBANKMENT FIRST, MAKE THE BACKFILL ENVELOPE AS 
SHOWN ON THIS DRAWING EXCEPT PROVIDE 2A MATERIAL ON 
EACH SIDE OF THE PIPE EQUAL TO ONE OUTSIDE DIAMETER 
OR SPAN OF THE PIPE, FOR CONCRETE PIPE, THE WIDTH OF 
UNCOMPACTEO AGGREGATE FOR BEDDING (AASHTO NO. BJ 
REMAINS AT Do + 1200 ( 4' -0"). PAYMENT FOR THE 2A MATERIAL 
IS AS PER NOTE 3, 

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

3. PAYMENT FOR THE BACKFILL ENVELOPE INCLUDING BEDDING, 
COARSE AGGREGATE ANO SUITABLE MATERIAL UP TO 
300 ( 12") ABOVE THE PIPE IS INCIDENTAL TO THE PIPE, 

4. TO PRECLUDE POINT LOADING ON RELATIVELY RIGID CONCRETE 
PIPE, DO NOT COMPACT AASHTO NO. 8 BEDDING MATERIAL, 

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

6. PERMIT PLACEMENT OF BACKFILL MATERIAL IN LAYERS, 
LIFTS, 200 (8") THICK WHEN USING VIBRATORY COMPACTION 
EQUIPMENT. 

7, COMPACT TOP 1000 ( 3' -O"J OF SUBGRADE TO 100¼ IN ACCORDANCE 
WITH PUBLICAT[ON 408, SECTION 206.3. 

8. FOR REINFORCED CONCRETE PIPES INSTALLED WITH 14.9 m (49') 
OF COVER OR MORE, PROVIDE 300 ( 12") BEDDING MINIMUM AND 
400 { 16") WHEN ROCK IS PRESENT, 

LEGEND 

r·· .. ::: :. ·1 AGGREGATE FOR BEDDING lAASHTO NO. 81, 
. . . . · .. : . ·· UNCOMPACTEO 

SLOPE~ (OR TOP OF 
COMPACTED FILLJ 

. ,..:;'"j1 rL.,.u~, • SUITABLE 
MATERIAL 

MIN 97¼ 
COMPACTION SPD 
( SEE NOTE 71 STEP "' METAL PIPE 

METAL PLATE 
ARCH 
PIPE 

AND 
ARCH ~ COARSE AGGREGATE ( 2Al _l 

W.\V.<W/ f 
Do+ 1200 <4'-0"J [ L150 (6"lMIN 

MIN 

STEP 4 FOR CONCRETE PIPE, IF THIS EXCAVATION IS THROUGH 
ROCK, OR HARO SHALE, OR IN AREAS OF UNDERCUT, PROVIDE 
150+40 nm/m ( 6 "+½" INCH/FT> OF, Oo+l 200 ( 4' -0 ") , BELOW 
THE INTENDED BOTTOM ELEVATION OF THE PIPE, 400 ( 16") MAX, 

NOTE: IF UNSUITABLE MATERIAL lS FOUND, UNDERCUT AS DIRECTED 
ANO BACKFILL WITH SUITABLE MATERIAL TO BOTTOM OF 
BEDDING ELEVATION. (UNLESS OTHERWISE SPECIFJEO.l 

STEP 5 LAY PIPE ON APPROPRIATE BEDDING. SEE STEP 6D FOR METAL PIPE 
ARCH AND METAL PLATE PIPE ARCH. 

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

BEDDING 
.AASHTO NO, 8 ( UNCOMPACTEDl -CONCRETE PIPE 

2A <UNCOMPACTEDJ-METAL PIPE 
2A (UNCOMPACTEDJ-THERMOPLASTIC PIPE 

MIN 

STEP 6 :FOR CONCRETE PIPE, SEE STEP 6A, 
FOR METAL PIPE AND METAL PLATE PIPE, SEE STEP 68. 
FOR THERMOPLASTIC PlPE, SEE STEP 6C. 
FOR METAL PIPE ARCH ANO METAL 
PLATE PIPE ARCH, SEE STEP 6D, 

~ ·,7:_ISO 

MIN 95¼ 
COMPACTION SPD 

( 6 "l MIN 

SHALLOW FILLS 1200 C 4' -O"l AND LESS 

STEP 6B • METAL p !PE 
METAL PLATE 

AND 
PIPE 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 (4") 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT OF 
300 C 12"! ABOVE TOP OF PIPE. COMPACT TO 95¼ SPD. TEST 
THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE WITH PUBLICATION 408, SECTION 601. 

• SUITABLE 
MATERIAL 

DUMPED 2A MIN 97¼ "\ I jv.<WJ.\V/ ',--- COMPACTION W.M\V/ ' I - SPD 

C / 

300 c 1· -O"ll r ,,~,~y7 -+J-,,,~,,--n<;J-~-
.----

MIN 95¼ 
COMPACTION SPD 

{ SEE NOTE 71 

I awaw, II 
i--Do+1200 (4'-0"l--1 L1so <6"> M!N 

( 1) PLACE 2A COARSE AGGREGATE MATERIAL I 0.15 x RISE) 
ON TOP OF THE BEDDING AND FORM THE CRADLE. 

< 2) LAY THE Pl PE ON THE PREPARED CRADLE. 

(3J PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 (4"J 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 300 ( 12") ABOVE TOP OF PIPE. COMPACT TO 95¼ SPD. 
TEST THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE WITH PUBLICATJON 408, SECTION 601. 

• SUITABLE 
MATERIAL 

, MIN 97¼ """'® < ~ ' I 2A ~ / COMPACTION 

300 C 12 "I \ ;: V- -<-::, \ s~:::.r C SEE s~gTE Tl 

w 
~ 

l_oc 

wz ~­-~ 
~ 

MIN 95¼ 
COMPACTION SPD 

Do= OUTSIDE DIAMETER OF PIPE, MILLIMETERS 

SPD STANDARD PROCTOR DENSJTY 

ID INSIDE DIAMETER 

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

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

x? 
~ ~­. ~ 

0~ 

~1~ isPAN + 1200 , ,, -0"I I 
O 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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150 (6"l MIN.CTYP.l 

! AT SPRINGLJNE OF CIRCULAR 
PIPE OR PIPE ARCH) 

SUBGRADE 
600 

( 2' -0") * 

+o a 

FLOWABLE BACKFILL 

SUITABLE HOLD-DOWN AND 
ALIGNMENT DETAILS, WHEN 
REQUIRED, ARE INCIDENTAL 

o"!" U1U) i 

NOMINAL DIAMETER OR RISE IN 
DESCRIPTION OF PIPE ITEM, 
900 ITfT1 C 3'-0"J MAXIMUM DIAMETER 
OR RISE. 

FLOWABLE BACKFILL 

SUITABLE HOLD-DOWN AND 
ALIGNMENT DETAILS, WHEN 
REQUIRED, ARE INCIDENTAL 

150 CG"l MIN.CTYP.J 

CAT SPRINGLINE OF CIRCULAR 
PIPE OR PIPE ARCH) 

FLOWABLE BACKFILL DETAIL 
( SEE NOTE 4l 

SUBGRADE 

~ *su!TABLE 
MATERIAL 

0.1 Dor tSO (6") 

,~ . ;....· .. · . .-.·. I. ~~1g~n~~R 

NOTES: 
1. PROYJDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH THE 

REQUJREMENTS OF PUBLICATION 408, SECTIONS 601 AND 220. 

2. FLOWABLE BACKFILL WILL ENVELOP THE LAST SECTION OF PIPE OR END 
SECTlON. CONSTRUCT DIKE OF FLOWABLE BACKFILL MATERIAL AS SPECIFIED 
IN SPECIAL PROVISION OR PROVIDE FORMWORK TO CONTAIN FLOWABLE 
BACKFILL. 

3. PAYMENT FOR THE BACKFILL ENVELOP (AGGREGATE, BEDDING AND BACKFILL OR 
FLOWABLE BACKFILL MATERIAL) AND SUITABLE MATERIAL UP TO 300 { 12") ABOVE 
THE PIPE IS INCIDENTAL TO THE PIPE. 

4. THE FLOWABLE BACKFILL DETAIL REPLACES STEPS 6A, 68, 6C AND 6D ON SHEET 4 
WHEN FLOWABLE BACK FILL IS SPECIFIED. 

*IF DRAINAGE IS REQUIRED TO MAINTAIN POSITIVE 
FLOW OF WATER AWAY FROM THE TRENCH, IT MUST 
BE PROVIDED BY USE OF PROPERLY DESIGNED GRANULAR 
OR SYNTHETIC DRAINS. 

* SU !TABLE= MATER !AL CONTAIN ING NO DEBRIS, ORGANIC 
MATERIAL MATTER, FROZEN MATERIAL OR LARGE STONES 

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

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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150 
( 6") 

( 20") 

NOTES: 

e LOCAL CONDITIONS WILL 
GOVERN DIMENSION Ao-E. 

e Lo-E = 2. SD D-E + 300 C 12 ") 

PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
250 mn 2/m 
C. 12 ln 2/Ln. Ft. l 
EACH WAY. 

N 

L_ 
150 ( 6") 

200~ 
150 ( 6 11

) r-

300 

c 

I 

I 

AD-E o7 
150 3001 150 
( 6 ") C 12 ") ( 6") 
4171F 

I 

1. 
' T--] 
1 

I 
' I 

.JJ 
PLAN VIEW 

E•E 
130-
( 5 ") 

L_ 
r-

~ ( 24 ") 

' J 

* 

*H 300 < 12"1 FOR 100 (4") 0 PIPE 
380<15") FOR150(6")0 PIPE 
400(16") FOR200(8")0 PIPE 
450(18") FOR250(10")'1JPIPE 

3-#10 ( #3) BARS, 
450 ( 18 "l , COVERED 
WITH BITUMINOUS 
PAINT. 

X ~I~ I 
.,____L - - - _J 

I 380((5") I *x 

, I 
1; 

lQQ_ 
( 4 ") 

NOTES 

"'I,, ,v ,,,,.( '/ 
\, PROVIDE MATERIALS ANO WORKMANSHIP IN ACCORDANCE WITH 

THE REQUIREMENTS OF PUBLICATION 408, SECTION 605 AND SECTION 114. 

,ri;~j/ ~~'? '~ "') 
ti .::<'vl#;, .. ~, ,~~%,'? 1/ 2. 

,'/ I ,,...,--r- ~ 
,•ffl'11, //1 ,,- , / ,,-1 . ""~ / , / / 

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

~ 
I 

,,~ ,,- / / ,,- I 
~fY/ , /,,/ 

/ ' ~ .e/i//1/gfl# /ll&fb 'A // I 
I 

) 

///// 

I ,,- ,,- ,,-
~--) ,, 

.L.-- / 

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

4. PROVIDE PIPE OPENING SIZE IN PRECAST UNITS AT LEAST 
50 ( 2 "l BUT NOT MORE THAN 100 ( 4 "l LARGER THAN THE OUTS IDE 
DIAMETER OF THE PIPE. FOR TYPE D-E AND E-S ENDWALLS 
PROV JOE MIN. 200 i 8") WALL HEIGHT OVER THE PIPE. 

5. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING AND 
INSTALLATION OF PRECAST ENDWALLS. GALVANIZE METAL 
DEVICES AS SPECIFIED IN PUB 408, SECTION 1105. 

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

1. PROVJDE MORTAR BED OF 25 C 1 "l PLACED ON TOP OF THE SUBBASE 
MATERIAL FOR LEVELING PURPOSES, WHEN REQUIRED. 

8. PROVIDE REINFORCEMENT, 250 mn 2/m, C. 12 in 2/Ln. Ft. l IN ACCORDANCE 
WITH PUBLICATION 408, SECTION 109. 

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

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

SECTION D-D 

•13 ( #4) BARS Cl 
300(12"lCTOC 
TYP. EACH WAY 
TOP & BOTTOM SIDE ELEVATION VIEW 

TYPE D-E ENDWALL 

NOTES: 

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

e LE-S = 2. SDe-s + 300 C 12 ") 

PROV[DE 1 LAYER OF 
REINFORCEMENT BARS 
250 mn 2/m 
C.12in 2/Ln.Ft.l 
EACH WAY. 

L E-S N 

~~l 
g;;[ ~-

~~r 

150 
( 6") 

L, :-~9 =tr' ~

o 

I -- I 
~ 

SECTION E-E 

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

L E-S El 
150 300 150 

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

4 n 1 
I 

I 

I a 

I w 

i -,- - =:f 
I ' t- _,_ 
I I 

I 

lJ 
PLAN VIEW EMBANKMENT 

~'" I ~--f---l--150 (6") MIN 
r - I - - - - COVER 

~ ( 24 ") 

SIDE ELEVATION VIEW 

TYPE E-S ENDWALL 

PIPE 
DIAMETER 

450 AND 525 
!18" ANO 21"> 

600 AND 615 
( 24" AND 21 "l 

750 AND 825 
C30"AND33"l 

900 AND 915 
(36" AND 39"1 
1050 AND 1125 
( 42" AND 45 "l 

1200 AND 1275 
(48" AND 51 "l 

SUBSURFACE DRAIN OUTLET ENDWALL 
FOR SLOPED SUBSURFACE DRAIN OUTLET ENDWALL SEE SHT.2. 

Lo 

1500 
C 5' l 
2100 
( 1') 

2100 
( 9') 

3000 
( 10' l 

3300 
C 11') 

3600 
( 12' l 

o:' 
~w 

o=' 
ON ~-

o=' ~w 

* X 

'i. 

' I ' 

" " 

PLAN VIEW 

N 

' X 

w 

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

,o 

•13 i #4) BARS C TYPl 

190 

( 11/z ") 
380 

7 f--'s T5 "") MIN EMBEDMENT I 
1311 (4'-6") 

C 15 ") 

( PRECASTJ SUBSURFACE DRAIN OUTLET ENDWALL 

PROVIOE 1 LAYER OF 7 r,f I . cl IJ 
~~bN~1;~MENT BARSarrn------- 150 (6") ~D 
(. 121n /Ln. Ft. l 
EACH WAY. 

Lo 

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

COMMONWEAL TH OIF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION ------ -- ~t~= ,~ 

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

JJ 

SECTION C-C FRONT ELEVATION VIEW 

TYPED ENDWALL 

BUREAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

RECO:~~ MAR. 30, 2006 

G· ·=-
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SKEW 4 

~77/ 
/ 

0 

METRIC EQUATION 

**so ~ - Do-w 
COS 0 - SIN SKEW 4 

L0• 1 SD + O. 70 m 

W1 = 2Do-~os°" ;o m FOR 11 2 SLOPE 

W1= co~ 8 CDo-w· o.s - \
0

i (FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 
DIMENSION OF THE SLOPE DESIGNATION,) 

ENGLISH EQUATION 

**so - ~ - Da-w 
- COS 9 - SIN SKEW LI 

Lo-w = SD + 2. 3' 

(j k W1 = 
2Do-w -2. O' 

cos e FOR z; 1 SLOPE 

w, = cts e ! Do-w· o. 5 - 'x O l C FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 
DIMENSION OF THE SLOPE DESIGNATION.l 

#13 (#4) BARS 
TYP. EACH WAY 

o;-­
~N 

g;:,¥r;c 
~-~ 

Q 300 (12") C TO C TOP & BOTT.\ 

~ 
~ f\; f- -', I 

FRONT ELEVATION VIEW 
BASE SECTION FOR TYPE D-W 

~ PROVIDE 1 LAYER OF 
Lo-w REINFORCEMENT BARS 

' 250 rrm 2/m 
(. 12 !n 2/Ln. Ft. l 
EACH WAY. 

~ 

~
" 

I 1~1--{.JI I I '." 

ft.?,.., 
St !J 

300 

FRONT ELEVATION VIEW 
HEAD & WINGWALL SECTION 

FOR TYPE D-W 

{ 12 ") A o-w 

ALLOW FOR OPTIONAL 
APRON ON PRECAST 
UNITS. 

L 

PLAN VIEW 

M 3-# 13 ( #4) BARS 

, :i _ _
1 

. ----i225 
---~~75 

( 9 ") 

( 3 ") 

( 3 ") 

:J =r L150 1 6"1 -
- 1-.._ ...::i d" 

[I Jr 17 ~~ 
SECTION A-A FRONT ELEVATION VIEW 

TYPE D-W ENDWALL 
CSEE TABLE A FOR DIMENSIONS NOT INDICATED.> 

PIPE SKEW .s : 90' TO 60' 
DIAMETER e = 30• 

D0-1 LM ' w, 
Im, 1• 1• 1• 

900 1. 74 0 1, 39 

1050 1.91 0 1.13 

1200 2. 09 0 2,08 

1350 2.26 0 2. 42 

1500 2. 43 0 2. 71 

1800 2,78 0 3.46 

PIPE SKEW ."I: = 90' TO 60' 
DIAMETER e = 30· 

Do-, , .. ' 
., 

( IN.) IFT,) ( FT.) ( FT.l 

36 5. 8 0 4. 6 

42 6. 3 0 5. 8 

48 6. 9 0 ,. 9 

54 7. 5 0 ,. 0 

60 ,. 1 0 9. 2 

72 9. 2 0 11. 5 

TABLE A ( mml 
I 1 2 EMBANKMENT SLOPES 

SKEW 4 :: 55" SKEW 4 = 50° SKEW ,11 = 45° SKEW 4 = 40° SKEW 4 = 30" SKEW 4 = 20" SKEW 4 = 10° X 9 = 35° e = 40• e = 45" e = so• e = so• e = 10° e = ao· 
LM ' w, Lo-1 ' w, 
1• 1• 1• 1• 1• 1• 

1. 80 o. 10 1. 46 1. 87 o. 15 1. 57 

1. 98 o. 10 1.83 2.07 o. 15 ,. 96 

2. 16 o. 10 2.20 2.27 o. 15 2. 35 
2,35 o. 10 2.56 2.46 o. 15 2, ?4 

2.53 o. 10 2,93 2,66 o. 15 3. 13 

2,90 o. 10 3,66 3.05 o. 15 3.92 

lo-1 ' 
., , .. ' w, 

1• 1• 1• 1• 1• 1• 

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

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

2. 40 o. 20 2,55 2.57 o. 23 2. 80 

2. 61 o. 20 2,97 2. 80 o. 23 3.27 

2.82 o. 20 3.39 3. 03 o. 23 3.13 

3.25 a. 20 4.24 3. 50 o. 23 4.67 

TABLE A ( inches) 
2 , 1 EMBANKMENT SLOPES 

, .. ' 
., Lo., ' w, , .. ' w, ., ••• 

1• 1• 1• Im ,. 1• ,. 1• 1• 1• lmn 

2.50 o. 41 2,40 3.33 o. 53 3. 51 5.88 1. 52 6, 91 1. 39 300 

2,80 o. 41 3.00 3. 77 o. 53 4.39 6. 75 1. 52 8.64 1. 73 300 

3. 10 o. 41 3.60 4. 21 o. 53 5. 26 7,61 1. 52 o. 37 2.08 300 

3.40 o. 41 4.20 4.65 o. 53 6. 14 8.47 1. 52 2. 09 2.42 300 

3.70 o. 41 4.80 5.09 o. 53 7.02 9.34 1, 52 3. 82 2, 77 375 

4,30 o. 41 6. 00 5.96 o. 53 8. 77 ,. 07 1. 52 7. 28 3.46 375 

SKEW «t = 55• SKEW «t = 50° SKEW 4 = 45° SKEW «t = 40° SKEW «t = 30° SKEW • = 20· SKEW «t = 10° X e = 35• e = 40· e = 45• e = 50• e = 60" e = 10· e = so· 
Lo-, ' 

., L., ' 
., 

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

6. 0 • 33 4. 9 6. 2 .5 5. 2 

6. 6 • 33 6. I 6.9 • 5 6. 5 

7. 2 • 33 7. 3 7. 5 • 5 7. 8 

7. 8 • 33 ,. 5 ,. 2 • 5 9. 1 

8. 4 • 33 9.8 ,. 8 .5 10. 4 

9. 6 • 33 12. 2 10. 1 .5 13. 0 

L., ' !FT.) ! FT, l 

6. 5 • 67 

7. 3 • 67 
,. 0 • 67 
,. 7 • 67 

9. 4 .67 

10. 8 • 67 

I 
I 

w, 
(FT.) 

5. 7 

7. 1 

8. 5 

9. 9 

11, 3 

14. 1 

I 
I 

, .. ' [FT.) ( FT.l 

7. 0 • 75 

7. 8 • 75 

8. 5 • 75 

9. 3 • 75 

10, 1 • 75 

11. 7 • 75 

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

6. 2 8. 3 1. 33 

7. 8 9. 3 1. 33 

9. 4 10. 3 1. 33 

10. 9 11. 3 1. 33 

12. 5 12. 3 1. 33 

15. 6 14. 3 1. 33 

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

,. 0 11.1 1. 75 11, 7 19. 6 5. 0 23.0 

10.0 12.5 1. 75 14, 6 22.5 5.0 28.8 

12. 0 14. 0 1. 75 17. 5 25. 3 5. 0 34.6 

14.0 15.5 1, 75 20. 5 28.2 5. 0 40. 3 

16. 0 16.9 1. 75 23,4 31. 1 5. 0 46. 0 

20. 0 19. 8 1. 75 29,2 36.9 5. 0 57.6 

#10 (#3) BARS, WELDED BOTH WAYS, 
COVERED WITH CEMENT SLURRY OR 
BITUMINOUS PAINT.---, 

0+25 ( 1") 

i- I 
50 ( 2") 

]~ 
19 ( 7'4 ") 

~­
_K.,_5• 

RODENT 
SHIELD 

SLOTTED 
HEADWALL 

DETAIL 

w, A~-• 
(FT.) (IN,) 

4. 6 12 

5.8 12 

6.9 12 

8.0 12 

9. 2 15 

11, 5 15 

75 75 ~ __-

713 "11- 7""'1- --v35")r --- ----

~ ~ 
FOR PRECAST USE ~+----+ +.-

::: #13 (#4) BARS (TYP.) "'~- _ _ _ _ ~'l I 
- 1---'~ 1111 '*" 
~*" 111 :f,l -·~ l _L 11 ---- _l >------.. 
75 75 

1 1 iT 100 

( 3 ") { 3 ") < 4 ") 

i-0•150 16"'--i 
1

1 900 1""' 450 "'"' 1 

FRONT VIEW 
SUBSURFACE DRAIN OUTLET ENDWALL (SLOPED) 

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 IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

RECOMMENDED MAR. 30, 2006 

~CJ-. ";%1;. 
D !RECTOR , BUREAU OF DES l GN 

MAR. 30 ' 2006 I 
RECOM=_g4M' I R c- 3 1 M 
CHIEF ENGINEER 

SHT _g_ OF ___l__ 



A 

GROOVE ON OUTLET END SECTIO~S, IF 
TONGUE ON INLET END SECTION~ 

D 

~ ,, I<' l ' ~ [ - E i :r 12 .. , 

PLAN END VIEW 

SLOPE, 

B 

I REINFORCEMENT~ -- -- I_\(~::~ ~iOPE 
f , .•... , .•... •····· •·····~ --

1

~0PE) 

···.i.. 

CULVERT LENGTH 

' 1: 1, -~-~, 
, 75 ( 3 ") 

7 7__J 
END SECTION I]' L,oo, 12"1 

_j TOE WALL, SEE 
SECT ION A-A 200 

{ 8 ") 

SLOPE DETAIL 

CONCRETE END SECTIONS 

NOTE 8. 

20°· 

DIAMETER 
OR SPAN 1 

~ 
DETAIL A 

I 

REINFORCED EDGES, 
SEE NOTE 4, 

1 

THIS SHEET. ~ JL 
SEE DETAIL A FOR 
ALTERNATE TREATMENT. \ \ 

SKIRT 

TOE 
SEE 

w 

TYPICAL PLAN 

HOLES IC! 300 ( 12") 
C TO C MAXIMUM 

TYPICAL ELEVATION 

h 

TOE PLATE _ 
TYPICAL END SECTION 

SKIRT 

CORRUGATED METAL PIPE 
END SECTIONS 

50 ( 2 ") 

H 

7 
200 ( 8 ") 

1. 

2. 

3. 

4. 

s. 

6. 

7. ,. 

GENERAL NOTES 
PROVIDE END SECTIONS MEETING THE REQUIREMENTS 
OF PUBLICATION 408 , SECT ION 61 6. PROV IDE 
GALVANIZED STEEL END SECTIONS WHEN SECTIONS ARE 
REQUIRED WITH ALUMINIZED STEEL PIPE OR PRECOATED 
GALVANIZED STEEL PIPE. 

PROVIDE 2. 77 THICK ( 12 GAGEl SIDES AND 3. 50 THICK 
( 10 GAGE) CENTER PANELS FOR 3 PIECE UNITS, PROVIDE 
CENTER PANEL WIDTH GREATER THAN 201. OF PIPE PERIPHERY. 
PROVIDE 50 LAP JOINT TIGHTLY FASTENED BY 10 ( ¾"l 0 
GALVANIZED OR ALUMINIZED RIVETS OR BOLTS FOR 
STEEL UNITS AND ALUMINUM ALLOY RIVETS OR BOLTS 
FOR ALUMINUM UNITS, ON CENTERLINE, SPACED 150 (6"l 
C TO C FOR MULTIPLE PANEL UNITS. CONSTRUCT 
SKIRTS OF THE SAME THICKNESS AND PIECES AS THE END 
SECTION. 

PROVIDE TOE PLATES OF THE SAME MATERIAL AS THE 
END SECTION, LOCATE PUNCHED HOLES IN PLATE TO 
MATCH HOLES IN SKIRT. PROVIDE 10 ( ¾ "l 0 GALVANIZED 
OR ALUMINIZED BOLTS AND NUTS FOR STEEL UNITS 
AND ALUMINUM ALLOY BOLTS AND NUTS FOR ALUMINUM 
UNITS, PROVIDE TOE PLATE LENGTHS AS FOLLOWS: 

PIPE-ARCH CULVERT 1060 x 740, 1010 x 790 
( 42 "x 29", 40 "x 31 "l OR SMALLER-W+250 c +1 O "l 

PIPE-ARCH CULVERT 1240 x 840, 1160 X 920 
(49"x 33", 46"x 36") OR LARGER-W+450 (+10") 

PIPE 750 ( 30") DIAMETER OR SMALLER-W+250 ( +10"1 
PIPE 900 (36"1 DIAMETER OR LARGER-W+550 (+22") 

SUPPLEMENT REINFORCED EDGES WITH GALVANIZED STEEL 
STIFFENER ANGLES WITH GALVANIZED OR ALUMINIZEO 
BOLTS AND NUTS OR ALUMINUM ALLOY STIFFENER ANGLES 
WITH ALUMINUM ALLOY NUTS AND BOLTS OF THE 
FOLLOWING SIZES: 

• 50 { 2 ") X 50 ( 2 ") X 6 ( 1/4 ") FOR, 
1500 (60"1 TO 1800 (72") DIAMETER PIPE, 
1950 x 1320, 1850 x 1400 c 77 "x 52", 73 "x 53 "J AND 
2100 x 1450, 2050 x 1500 ( 83"x 57", 81 "x 59") 
PIPE-ARCH CULVERT, 

• 63 { 21/2 ") x 63 ( 2 ½ ") x 6 ( ¼ "l FOR, 
1950 TO 2100 (78" TO 84") DIAMETER PIPE. 

PLACE ANGLE REINFORCEMENT UNDER THE CENTER PANEL SEAMS 
1950 x 1320, 1850 x 1400 (77"x 52", 73"x 53") AND 
2100 x 1450, 2050 x 1500 (83"x 57", 82"x 60") 
PIPE-ARCH CULVERTS. 

ANCHOR ALUMINUM OR STEEL END SECTIONS, THAT ARE 
USED ON THE INLET END OF Pl PE LARGER THAN 1350 { 54 "l 
DIAMETER, AS INDICATED ON THE DRAWING. 
ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN Cl PARENTHESIS. 
FOR DIMENSION TABLES SEE SHEET 2. 

PROVIDE TOE WALL OF CLASS A CONCRETE, 

FOR, 

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

COMMONWEAL 'fH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

RECOMMENDED MAR.30, 2006 

kCJ~ ·=-
DIRECTOR, BUREAU OF DESIGN 

MAR, 30, 2006 f------~;-;-;--j 
RECOMMENOEO,,,. m I R c- 3 3M ;;q.-e,, 
CHIEF ENGINEER 

SHT ...1.. OF ....2.... 



TABLE A-DIMENSIONS FOR ENO SECTION TABLE B-DIMENSIONS, FOR ENO SECTIONS FOR 
FOR CONCRETE PIPE CIRCULAR CORRUGATED METAL PIPE 

DIA A B C D E F R DIA THICKNESS A B H L • BODY SLOPE 
{:I: 25) C MAXl (:1: 25) ('t 40) (% 50) 45D 23D 685 1170 1855 900 65 190 

525 23D 915 940 1855 1050 70 205 450 ,. 63 205 255 15D 785 900 1 PC 2. 5 
600 240 1105 760 1865 1200 75 205 525 1. 63 230 305 15D 915 1050 1 PC 2. 5 
675 265 1220 65D 1865 1350 BS 230 600 ,. 63 255 33D 15D 1040 1200 1 PC 2.5 
75D 305 1370 500 1875 1500 90 205 75D 2,01 305 405 205 1295 1500 1 PC 2. 5 
825 345 1485 955 2440 1650 95 230 900 2.01 355 485 230 1525 1800 2 PC 2. 5 
900 380 1600 840 2440 1800 100 255 1050 2,77 405 560 280 1755 2100 2 PC 2. 5 

1050 535 1600 640 2440 1950 115 280 1200 2, 77 450 685 305 1980 2300 2 PC 2.25 
1200 610 1830 610 2440 2100 125 3DS 1350 2.77 450 760 305 2135 2600 2 PC 2 

1500 2.77 450 640 305 2210 2900 3 PC ,. 75 
1650 2, 77 450 915 305 2210 3050 3 PC I. 5 
1800 2. 77 450 990 305 2210 3200 3 PC 1. 33 
1950 2. 77 450 1070 305 2210 3350 3 PC 1. 25 
2100 2. 77 450 1145 3DS 2210 3500 3 PC 1. 17 

TABLE A-0 I MENS IONS FOR END SECTION TABLE B-OIMENSIONS, FOR END SECTIONS FOR 
FOR CONCRETE PIPE 

DIAM. A B C D 
18" 9" 2' - 3" 3' -10" 6' - 1" 
21" 9" 3' - 0" 3' - 1 " 6' - 1 " 
24" 91/.,." 3' - 7 1h" 2' - 6" 6' - 1 Vi•" 
27" 10½" 4' - 0" 2' - 11/2" 6' - 11/?" 
30" 12" 4' - 6" 1'- 73/'4" 6' - 1 ¾" 
33" 13½" 4' -10½" 3' - 1 ½" 8' - 0" 
36" 15" 5' - 3" 2' - 9" 8' - 0" 
42" 21" 5' - 3" 2' - 9" 8' - 0" 
4B" 24" 6' - 0" 2' - 0" 8' - 0" 

\~ :::<,,coNNECTOR LUG 

Lt~ 
TYPE-1 CONNECTION 

450121 TO 600121 
( 18"121X 24"121) 
CIRCULAR PIPE 

~ --

"' r-_ - - - --yl 
)r - ~ - . 

Bl. 
--
/coil 

/ A ' V 

TYPE-3 CONNECTION 
1050 ( 42"l 121 DR 
LARGER CIRCULAR PIPE 

M• 

I 

AND 1620 x 1100, 1520 x 1170 
< 64 "x 43", 60 "x 46 ") 
OR LARGER PIPE-ARCH, 

• USE 300 ( 12 "l FOR CIRCULAR PIPE AND 
TABLE C DIMENSIONS FDR PIPE-ARCH, 

E F R DIAM, GAGE 
3' - 0" 2'h" 71/2" 
3' - 6" 2 3/4" 8" 18" 16 
4' - 0" 3" 8" 21" 16 
4' - 6" 3 1/4" 9" 24" 16 
5' - 0" 3½" 8" 30" 14 
5' - 6" 3¾" 9" 36" 14 
6' - 0" 4" 10" 42" 12 
6' - 6" 4½" 11" 4B" 12 

._]' - 9" S_'_'._ _fl_'.'._ 54" 12 
60" 12 
66" 12 
72" 12 
78" 12 
84" 12 

~OROO 

~-~ ~--

TYPE-2 CONNECTION 
750121 TO 900121 ( 30"121 TO 36"121 l 
CIRCULAR PIPE AND 
1440 X 970, 1340 X 1050 
( 57 "X 38", 53 "X 41 ") OR 
SMALLER PIPE-ARCH). 

~ t~~~::; 

Ji\ 
~-~--~'v----~ 
f TYPE-D CONNECTION 
450121 TO 900121 ( 18"121 TO 36"121) 
CIRCULAR PIPE AND 
1440 X 970, 1340 X 1050 
( 57 "x 38", 53 "x 41 "l OR 
SMALLER PIPE-ARCH. 

+ 
ALTERNATE TYPE CONNECTIONS FOR 

roRRUGATED METAL PIPE END SECTIONS 

FOR CONNECTING END 
SECTIONS TO PIPE OR 
PIPE-ARCH HAVING 
OTHER THAN ANNULAR 
CORRUGATIONS, ACCEPT 
ALTERNATE DESIGNS 
PROVIDED NO LEAKAGE 
RESULTS. 

CIRCULAR CORRUGATED METAL PIPE 
A 8 H L w BODY SLOPE ( ±11/,, ") ( ±1 ") ( MAX. l ( ±1 "l ( ±2 ") 
8" 10" 6" 31" 36" 1 PC. 2·,, 
9" 12" 6" 36" 42" 1 PC. 21/? 

10" 13" 6" 41 " 48" 1 PC. 2½ 
12" 16" 8" 51" 60" 1 PC. 21/? 
14" 19" 9" 60" 72" 2 PC. 2½ 
16" 22" 11" 69" B4" 2 PC. 21/? 
18" 27" 12" 78" 90" 2 PC. 2 1/4 
1B" 30" 12" 84" 102" 2 PC. 2 
18" 33" 12" 87" 114" 3 PC. 1 r. 
18" 36" 12" 87" 120" 3 PC, 1½ 
18" 39" 12" 87" 126" 3 PC. 1 1/3 
18" 42" 12" 87" 132" 3 PC. 1 1/4 
18" 45" 12" 87" 138" 3 PC, 1 1/6 

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

75x25 AND 125x25 68x13 A B H L • CORRUGATIONS CORRUGATIONS THICKNESS 
(± 25) (MAX) (::1: 25) (:!: 40) (:1: 50) " BODY SLOPE 

SPAN RISE SPAN RISE 
--- --- 430 330 ,. 63 180 [115] 230 150 485 750 305 1 PC 2.5 
--- --- 530 38D ,. 63 180 E135J 255 150 585 9D0 305 1 PC 2.5 
--- --- 610 46D ,. 63 205 [ 160] 305 C 290] 150 710 1050 305 1 PC 2. 5 
--- --- 710 510 ,. 63 230 [ 180] 355 150 815 1200 305 1 PC 2. 5 
--- --- 885 61D 2.01 255 [ 220] 405 !SD 990 1500 305 1 PC 2. 5 
1010 790 1060 74D 2. 01 3DS 455 2DS 1110 1900 305 1 PC 2. 5 
1160 920 1240 640 2. 77 330 535 230 1345 2150 305 2 PC 2. 5 
1340 1050 1440 97D 2. 77 450 660 305 1600 2300 305 2 PC 2. 5 
1520 1170 1620 1100 2,77 450 760 3DS 1780 2600 610 2 PC 2.25 
1670 1300 1800 1200 2, 77 45D 840 305 1955 2900 610 3 PC 2.25 
1850 1400 1950 1320 2. 77 45D 915 305 1955 3200 610 3 PC 2 
2050 1500 2100 1450 2. 77 45D 990 3DS 1955 3500 610 3 PC 2 

[] ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH. 

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

3"X1" ANO 5"X1" 2 2/3"X1/2" 
A 8 H L w 

CORRUGATIONS CORRUGATIONS GAGE 
SPAN RISE SPAN RISE 
--- --- 17" 13" 16 
--- --- 21" 15" 16 
--- --- 24" 18" 16 
--- --- 28" 20" 16 
--- --- 35" 24" 14 
40" 31" 42" 29" 14 
46" 36" 49" 33" 12 
53" 41" 57" 38" 12 
60" 46" 64" 43" 12 
66" 51" 71" 47" 12 
73" 55" 77" 52" 12 
81 " 59" 83" 57" 12 

( ±1 ") < MAX. J { ± 1 ") ( ±l½"l { ±2 ") " BODY SLOPE 

7 "[ 4, 5 "] 9" 6" 19" 30" 12" 1 PC. 2½ 
7 "[ 5. 25 "] 10" 6" 23" 36" 12" 1 PC, 2½ 
8 "[ 6. 25 "] 12 "[ 11. 5 ") 6" 28" 42" 12" 1 PC. 21/? 
9 "[ 7"] 14" 6" 32"[31.5"] 48" 12" 1 PC. 2½ 

10"[ 8. 75"] 16" 6" 39 "[ 38. 5 "] 60" 12" 1 PC. 21/..,. 
12" 18" 8" 46" 75" 12" 1 PC. 2½ 
13" 21" 9" 53" 85" 12" 2 PC, 21/? 
18" 26" 12" 63" 90" 12" 2 PC. 2'1, 
18" 30" 12" 70" 102" 24" 2 PC. 2¼ 
18" 33" 12" 77" 114" 24" 3 PC. 2¼ 
18" 36" 12" 77" 126" 24" 3 PC. 2 
18" 39" 12" 77" 138" 24" 3 PC. 2 

[] ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH, 

NOTE: 
FOR GENERAL NOTES SEE SHEET 1. 

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

COMMONWEAL TH OIF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

RECOMMENDED MAR. 30, 2006 

kCk? 
DIRECTOR, BUREAU OF DESIGN 

MAR. 30' 20061---::-::-;-- I 
RECO••ENDED"'W I Rc-33M @--e;, 
CHIEF ENGINEER 
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0 
~ 

GRATE (STRUCTURAL STEEL SHOWNJ 

TYPE C INLET 
CONCRETE TOP 150 ( 6 "l 
UNIT 

A1111fl}--GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

.;,.·_-_.,, :.-i, 
_.,: .: .. :b .i..:.-:b. -:--:l ,.,: .: ... ~ _.,: .: .. :h _., __ : ... b _.,_ <" 

. v: =s:.<:v: =,::.,· :v: =,::.,·.:v: :,::.,·.:v: :(.,·.:v: =,::.,-_:V: 
_._.,_ :;.·.-.". ::.i·. ·_4; :;.·. ".,( :;.·.-.... :;.·. '!· :~-

: .. ,b _.,: .: .. :b .i..: .. :b. -:" :b _.,: .:.-:b _.,: <". 
·.v: :,:.<:v: =,::.,· :v: =,::.,·.:v: :,::.,·.:v:: 

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

-v ··,· :v: :,, · • 

!.",·.:v: :!:,·.:v: :!.°'"_:v: :!:,·.:v: :!_.,._:v: ;!.",·. 

150 ( 6") 

INLET BOX 

TYPE C INLET 

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

TYPE M INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

INLET BOX 

"f<v: ·<.,·: 
s ."· ;;,.·.-.". :;.·.·_-: 

-:-- :h _.,:. : .. :~ _.,: .: .. :b _.,: .. 
:"· ·,::.,·_:v: :!_..,._;.,: :!_..,._:·/ \,:.,-_;,,: :!_..,._:v: :!:.,.:"·­

. ·_ .,_ :;. ·. ·_,,: :;.· .. _.,_ :..:i·. ·_,,: ;,;,.·. ·_ '· :-1·. ·. o; :.r1· 

GRATE (CAST IRON SHOWN) 

TYPE C FRAME 
(STRUCTURAL STEEL SHOWN> 

TYPE C ALTERNATE INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT RING, 
SEE NOTE 5, 

INLET BOX 

... · ,i ... - .;-.. • ... - .,- ... • ,i ... ·"/ 
·. -~ ·::·. -~ ·::·. -~ · . ."·. -~ ·::·. -~ :·:·/ GRATE { STRUCTURAL STEEL SHOWN) 

-"· '!·'":"· ·!·'·:"· ·!.•':"· ·!,•':"· 
. ·, ·.-: :.,;,·. ·.4. :.,;,·. ·. ,( :.,;,· " 

,;-- .~ · .. 

TYPES INLET 
CONCRETE TOP 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. !>·/ :!_-, 

-:-- .~ .. : ... ·b .• : -:-- :b .• : -'." .~ 
-~:.,·.:v: ;!_-,- :v: :!:,·,:v: :!_-,. :v. -~-

< .-: _-.,;i·.·.-: _-.,;i·.·.-: 
:'.b·'··: .. :~. -: .. :~ .• :.: .. :~.,:.:.-:b .• : 

INLET BOX--+..- !:,·_:v: :!_.,._:,,: :!:,·.:v: :!_.,._.·,,: :!_-,. :v: :!:,·. 
. :.,;,·. '-'· :.,;,·.·_.-; :.,;,·. ·.,. _-.,;,·. ·.-: _-.,;i·. ·.-: :"'1: 

b .,:-:-- :b .•:-:- :~ . .: .. :~ .• : .: .. :b .• : 
·_,,: :!:,-.:v: :!:,·_:v: :!:,·.:v: :!_-,-_.·.,: · 

.• ·_. ·.4. :.,;,·. ·.4. :.,;,·. '.', _-.,;,· 

t ·~ ·. _.:-- ·~ 
Y •• 

TYPES INLET 

TYPE M FRAME 
( CAST IRON SHOWNJ 

~ _,, ~GRADE AOJUSTMENT 
Allr-- RING, SEE NOTE 5. 

_.j----INLET BOX 

.' : •. i.-:-:, i.,::;':.\:';·}:;-:,. 
....•.... , ....•....•....•... ·.~·.·-~·.·.~·.·.~·.·.~·--.~ 

~.,:./:~.,:.:--:b . .:--:~.,:-:--:~.i..·-­
-,.,.: :!:,·.:v: :!_.,._;.,: ;!.',·.:v: :!.'•·.:v:: 

, .. ,.,. :.,;,·.·.4. :;.i·.·.-: ,-.;.i 

. ~ -· ':-- ·~ 
·y,1-

)t:1i f :~jj{{F" . 
TYPE M INLET 

",(. 

1. 

2, 

,. 

4, 

5. 

6. 

T, 

NOTES 

CONSTRUCTION REQUIREMENTS; 

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

B, MINJMUM CONCRETE 
CAST-IN-PLACE 
PRECAST 

CLASS: 
CLASS A 
CLASS AA 

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

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

PRECAST 40 t 1 ½ "l 
FOOTINGS1 CAST-IN PLACE 60 (2½") TOP BARS 

80 t 3 ") BOTTOM BARS 
50 ( 2 ") SIDE COVER 

PRECAST 50 ( 2 ") TOP BARS 
40 ( 1 ½ 11

) BOTTOM BARS 
40 ( 1 ½ ") SIDE COVER 

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

THIS SHEET DEPICTS THE VARIOUS COMPONENTS REQUIRED FOR 
COMPLETE INLET ASSEMBLIES. FOR INDIVIDUAL COMPONENTS AND 
OTHER SPECIAL DETAILS, SEE THE FOLLOWING: 

SHEET 2 OF 10 FOR CONCRETE TOP UNITS. 
SHEET 3, 4 & 5 OF 10 FOR GRATES AND 

GRADE ADJUSTMENT RINGS. 
SHEET 6 OF 1 0 FOR FRAMES, 
SHEET 7 OF 10 FOR STANDARD INLET BOXES (CAST-IN-PLACE). 
SHEET 8 OF 10 FOR STANDARD INLET BOXES (PRECASTJ. 
SHEET 9 OF 10 FOR MODIFIED INLET BOXES (CAST-IN-PLACE AND 

PRECASTl, 
SHEET 10 OF 10 FOR TYPE D-H INLET, 

EACH TYPE OF INLET SHOWN IS SUITED FOR A PARTICULAR 
SITUATION AS FOLLOWS1 

TYPE C INLET rs DESIGNATED FOR INSTALLATION WITH 
NON-MOUNTABLE CURBS, 

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

TYPES INLET IS DESIGNATED FOR INSTALLATION IN 
SHOULDER SWALE AREAS. 

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

USE PRECAST CONCRETE OR STEEL GRADE ADJUSTMENT RINGS WHEN 
REQUIRED. ( REHABILITATION PROJECTS) 

FOR WALL REINFORCEMENT, BOTH DIRECTIONS, USE 
250 ( 10") 2/m MIN EACH WAY, EACH FACE 152 ( 6"1 MAX. SPACING, 

FOR FOOTING REINFORCEMENT, TOP AND BOTTOM, USE #13 (#4) BARS AT 
300 ( 12 "l CENTERS EACH WAY OR 420 ( 17 ") 2/m WWF 152 ( 6 "J MAX. 
SPACING. 

8. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED, 

•• 
10. 

U.S. CUSTOMARY UNITS IN ( l PARENTHESIS, 

PROVIDE WEEP HOLES ON INLET BOXES WHEN REQUIRED. 

PIPES MAY BE CONNECTED TO DRAINAGE STRUCTURES ( PRECAST 
INLETS, ETC.) WITH MORTAR OR WATERTIGHT RUBBER FLEXIBLE 
CONNECTORS, 

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 

INLETS 
INLET ASSEMBLIES 

RECOMMENDED MAR.30, 2006 

hCk? 
RECOMMENDED ~A~-:o: 2006 

pz . .,e,(f/d 
DIRECTOR, BUREAU OF DESIGN CH I EF ENG I NEER 
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SECTION B-B 
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SECTION B-B 

NOTES 

MIN 

1. THIS SHEET DEPICTS THE SHAPE AND DIMENSIONS REQUIRED 
FOR UNIFORMITY AND COMPATIBILITY. PERMIT ONLY TOP 
UNITS SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15. FOR DEVIATIONS OR MODIFICATIONS OF THE 
STANDARDS SUBMIT SHOP DRAWINGS FOR APPROVAL. 

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

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

4, PLACE A TYPE M INLET ADJACENT TO THE BACK EDGE 
OF THE CURB, FLUSH WITH THE PAVEMENT SURFACE, 
WHEN REQUIRED WITHIN A CONCRETE MOUNTABLE CURB 
SECTION. 

5. DOWEL TYPE C INLET TOP UNITS WITH 2-#25 x 300 
( 2-#8 x 1' -0 ") DOWEL BARS AND PLACE PREMOLDED 
EXPANSION JOINT FILLER 6 ( 1/.11 "l WIDE WHEN 
CONNECTING TO ADJACENT CURB SECTIONS. 

6. 

7, 

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

TAPERS MAY BE PROVIDED ON INSIDE VERTICAL FACES OF 
PRECAST INLET TOPS TO FACILITATE FORM STRIPPING. 
TAPERS WILL RESULT IN INTERNAL BOTTOM DIMENSIONS 
THAT VARY TO A MAXIMUM OF 25 rrrn ( 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 

INLETS 
CONCRETE TOP UNITS 

CAST-IN-PLACE AND PRECAST 

MAR. 30. 2006 L:_ ___ :--1 
RECOMMENDED w I RC-34M @-.£ 
CHIEF ENGINEER 
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FOR SLOT FABRICATION 
SEE NOTE 5 

NOTE: 

1 9X64 ( ¾ "X 2 ½ " ) 
PERIMETER BAR 

TRANSVERSE ROD 

FOR NOTES SEE SHT. 1 OF 2. 

DETAIL A DETAIL B DETAIL C DETAIL D 

1. 

2. 

3, 

4, 

NOTES 

THESE DETAILS DEPICTS THE DIMENSIONS REQUIRED FOR 
UNIFORMITY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING. 
FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWING FOR APPROVAL, 
WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 1105. 
PROVIDE TRANSVERSE BARS MEETING THE REQUIREMENTS 
OF PUBLICATION 408. PROVIDE GRADE 345 (GRADE 50) 
STRUCTURAL STEEL FOR ALL PERIMETER AND BEARING BARS. 
PROVIDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST IRON 
VANE GRATES FOR INSTALLATION WHERE BICYCLE TRAFFIC IS 
ANTICIPATED, SUCH AS CURBED ROADWAYS IN URBAN AREAS OR 
ROADWAYS SPECIFICALLY ESTABLISHED AND SIGNED AS BIKEWAYS 
OR HAVING BIKE LANES. ALTERNATE BICYCLE-SAFE GRATE 
DESIGNS REQUIRE A SHOP DRAWING SUBMISSION, AS 
SPECIFIED IN NOTE 1, AND MUST CONFORM TO THE DIMENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UNITS. 

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

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

7, PROVIDE A 25 l 1 "l WIDE YELLOW PAINT STRIP LENGTHWISE 
ALONG THE TOP OF THE INLET GRATE AS A FIELD IDENTIFIER 
OF CONFORMANCE TO THESE DETAILS. FOR PERMANENT 
IDENTIFICATION PLACE TWO RAISED WELD BEADS, EACH TWO 
INCHES LONG, ON THE CENTER TOP OF ONE LONGITUDINAL 
PERIMETER BAR, 

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

COMMONWEAL TH OF IP'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RECOMMENDED MAR,30, 2006 

hCk? 
DIRECTOR I BUREAU OF DESIGN 

INLET 
GRATES 
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CAST GRAY IRON GRATES 
ASTM A-48, CLASS 35B 
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~I~ 

SECT! ON E-E 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 

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

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

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

k CJ,. ;;z,,. 
DIRECTOR, 8UREAU OF DESIGN 

INLET 
GRATES 
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CHIEF ENGINEER 
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NOTES 

t. PROVIDE MATERIALS AND CONSTRUCTION IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408, SECTIONS 605, 
606 AND 714. PERMIT ONLY GRATES AND GRADE ADJUSTMENT 
SYSTEMS SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR DEVIATIONS OR MODIFICATIONS OF THE STANDARDS 
SUBMIT SHOP DRAWINGS FOR APPROVAL. 

2. INSTALL VANE GRATES WITH CURVE VANES FACING THE O!RECT[ON 
OF FLOW. 

3. GRADE ADJUSTMENT RINGS: 
A. CUSTOM FABRICATE EACH ADJUSTMENT RING FROM MEASUREMENTS 

PROVIDED WITH EACH ORDER. 
B. MANUFACTURE BAR STOCK AND RETAINER CLIP FROM U.S. MADE 

CARBON STEEL MEETING OR EXCEEDING THE MINIMUM 
REQUIREMENTS OF ASTM A-36M ANO AASHTO TABLE 10.32. tA. 

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

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

4. PROVIDE RADIUS OF 3 ( 1/B") TYPICAL FOR ALL FILLETS AND ROUNDS, 
UNLESS NOTED. 

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

6. CAST IRON GRATES MAY BE USED AS ALTERNATES TO STRUCTURAL 
STEEL GRATES PROVIDED THEY ARE SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15 AND APPROVED FOR HS25 LOADING. 
CAST IRON GRATES NOT APPROVED FOR HS25 LOADING MAY BE 
USED OUTSIDE OF THE TRAVEL LANES! AT THE EDGE OF OUTSIDE 
SHOULDERS, SWALES, WIDE MEDIAN SWALES ANO INFIELD AREAS. 
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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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1" ( 

I I 

. . 
;;,: ,;,: 
V 
N ~ - -m 
N V 

~ 
m 
~ 

25 ! 1 ") 

I 
I 

"'" 
½">MIN 

•1N 

SEE DETAIL T-1. 

203 ( B ") 

°J\c.---R=76 (3"l / l l SEE DETAIL T-2. 

32 ( 11/4 "l I.AHi - CJ ,J 

16 C % 

32 ( 1 ¼ 

,;,: 
N 
~ 

m 
m 

l 
FERROUS CAST MATERIAL STRUCTURE -STEEL 
FABRICATION FABRICATION 

TYPE C FRAME 

1359 (53Yl"l 

102 ( 4"l MIN 102 ( 4 ") •1N 

32 C 1 ¼ "l MIN.~ i----

"l MIN-
i-- 32 ( l 1/4 "l •1N -

) •1N 
13 C ½"lMJN- ,----- r-1-16 ( %") •1N 

( 

102 ' rrR=50 ( 2 "l 
( 4 ") 
•1N I 

I , 
• 

A A ;;,: ;;,: L __j ~ 
~ 

' 
N 

N - -m ' ~ m 
~ ~ 

~ 

r--t02 
( 4 "} 1219 ( 48 ") 
"IN 

I 
j___1__ J 

I I / 
SYMMETRICAL 76_J__ L L13 ( ¾")MIN 

--- ABOUT l 32(1¼"lMIN 
l'l"l 

--- ·--.. -- --· 
FABRJCATION FABRICATlON 

TYPE M FRAME 

\_ 

") ½">MIN 
( 

cc--
•AX •AX 

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

r-13 ( ½") •1N 
132 ( 1 1/4 ") MIN 

I 
I 

102-
( 4") 
"IN . 

SECTION D-D 

16 { % "l MIN 

INSIDE DIRECTION 

64 ( 2½ ") 

~ ""' 1J 
19 ( ¾") 

102 (4")_t!!lli 

SECTION A-A 

,;,: 
7 N 

~ 

' -
m 

102 
;;; 

( 4 ") 
MIN-

I 
' ~ 

I I 
L L32 ( 

13 ! ½"l 
~71:: /Sn\ "" 

¼") MIN 

•1N 

32 ) .... v ~ ,1y, .. , 
TYP _ . " ... ~w MIN 

, ///////L½V 13 I ½ "l MIN 

102 ( 4") MIN 

SECTION B-B 

SEE DETAIL T-3. 
13 C 1/2 ") "IN I i [13 ( ½"> MIN 

i 
64 ( 2½ ") 

L 
25 ( 1 ") I 7 

64 ( 2½ ") 

j2s '1 "I 
.--- ( 8 ") 203 ( 8 ") 6 ( 1/~ ") 

6 ( 1/4 ") 

TYP) MIN 
8 ( ¾s"l 

•1N 

t- Is "1
" (m 8 ! ~s"l 

•!N 

25 ( 1 "l MIN li--1 
25 ( 1 "l MIN 

DETAIL T-1 DETAIL T-2 

SEE DETAIL T-4. 

SECTION C-C 32 C 11/~ ") MIN->--+-<-; 
19 ( 3/4 "l 

C l¼"J MIN 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUJREO 

FOR UNIFORMITY ANO INTERCHANGEABILITY. 
IT DOES NOT INCLUDE DETAILS REQUIRED FOR 
FABRICATION OR MANUFACTURING. PERMIT ONLY 
FRAMES SUPPLIED BY A MANUFACTURER LISTED IN 
BULLETIN 15. FOR DEVIATlONS OR MODIFI­
CATIONS OF THE STANDARDS SUBMIT 
SHOP DRAWINGS FOR APPROVAL. 

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

3. WELD STRUCTURAL STEEL FRAMES IN ACCORDANCE 
WITH THE REQUIREMENTS OF PUBLICATJON 408, 
SECTION 1105. 03( rl. 

~ 

~· N-

mlm N ti ~~j____~I 
N 

DETAIL T-3 DETAIL T-4 

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

COMMONWEAL 'flH OF PENNSYLVANIA 
DEPARTMENT OF TRANSl'ORTATION 

BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

ko-. · :z::. 
D !RECTOR, BUREAU OF DESIGN 

INLET 
FRAMES 

MAR. 30' 2006 ----=~----:-1 RECO·;;~gm I R c-
3 

4 M 
CHIEF ENGINEER 

SHT ___6__ OF _J_O 



"' ~ -
~ 

"' 

0 
ITT -
0 ,-
~ 4 

150 C 6") A 1 TYP 

STANDARD BOX 
( SEE NOTE 2) 

150 ( 6") TYP 

I 
A I =-------

9000 ( 36 "0 ) MAX 

6000 
( 24 "0 J 
MAX OD J (_Q 

z 
0 

>­u 
w 
"' 
0 

1810 C 71 ¼ ") 

-:= ~ TYPE 2 I 
STANDARD BOX 

EXPANDED IN THE 
~ LONG DIRECTION, I 

I SEE NOTE 2, 1 
I - ,_c_ ________ J., I 

- r I 7 

"' ~ 
~ 

D;;; 

LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

1150 ( 45 1/4 ") 

LONG DIRECT ION 
610 ( 24 ") 

SHORT DIRECTIOM I •.J.JV I 
i.ri 

FOR RCP LONG DIRECTION 
12000 { 48 11 0 l MAX 

FOR RCP ~t ..:.1.:___ OR 11250 ( 42"0 l MAX 
FOR CMP 
~ 

C 

i' _I ________ L 1r-
f-

TYPE 1 
STANDARD BOX 

EXPANDED IN THE 

>­
"' 0 
r 
~ 

B / 950• 
( 38 "0 l 
MAX OD 

OR 14750 {54"0 l MAX 
FOR CMP 

~- -""7'1 
-/ t'- - - - - - - - - - -'T 11 

1-r!"";::--_-_----=._~~-----=--~TTl 
I I I TYPE 3 I 1 1 

E I I I STANDARD BOX I I 
EXPANDED IN 

E ,-­
o 
ITT 

#\3 C #4) 
BARSTYP~ 

wioj 
( 6 ") 

SHORT DIRECTION, 
SEE NOTE 2. 

I _L 
I I BOTH DIRECTIONS, I 

1 1 I SEE NOTE 2. I I I 

l±t--y------~J 

0 ,­
N 

EXPANDED 
WALL DETAIL 

[ __________ I 

C 
1454 (57 1/4 11

) 

50 ± 3 
(2"± ~") 

44 ± 3 
( 1 3/4 "± Ya "l 

I 'i. WALLI 

c· 38 ± 3 

½"± Ya''> 
44 + 3 

< 1¾"± Ya 

DETAIL A 

100 MIN 
( 4" MINl 
( SEE NOTE 

356 (14"l MIN 
L_ 

~ 

----

?!'; ( 1 

PLAN 

22 ± 3 

c 1/s"± Ya"l 

"l +3 t Ya "l 
-0 C -0 ") 

SEE EXPANDED 
WALL DETAIL 

L_ / _ _,; 

INLET BOXES 
150 { 6 ") 

76 (3")-r-i=i 

10 1 2 r, .. ,--I i-- I 

NONSHRJNK/~ 
MORTAR 

--I 
DETAIL 

OF 

2750 

B 

( 9' -0") 
MAX 

HEIGHT 

( 711/4 ") 

#JG (#5) BARS 
TOP AND BOTTOM 
OF COVER 

INSIDE FACE 
OF INLET 

( ½ "l NOMINAL 

( 2 % ") 
( 21/a "l 

100 (4") MIN 
( SEE NOTE 5) 

PROV IDE 
ONE LAYER OF 
RE INF, 
250 rrm 2/m 
<0.12in2/FT) 
EACH WAY MIN 

f J:. '~\ 

(~,7~g .. ,l 0 2750 
C 9' -0") 

MAX -t·· / 
HEIGHT -I: ... 

L~~ .. ·~~/i~, 

150 (6"JMIN 
#13 (#4) BARS 
300 ( 12 ") C TO C 
TYP, EACH WAY TOP & 
BOTTOM OR 420 nm2/m 
C 0. 20 ln2/ft J WWF 

SECTION A-A 150(6") MAX SPA 
TOP & BOTTOM----~ 

SEE EXPANDED 
WALL DETAIL 

1 OD C 4 "l MIN 
C SEE NOTE 51 

356 ( 14 ") 

'\'-¥1+-------,-1 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B, 

150 (6")MIN 

178 C 7 ") 

SECTION B-B 

PROVIDE---­
ONE LAYER OF 
RE INF. 
250 mn2/m 
(0.12in2/FT J 
EACH WAY MIN 

FOR ALTERNATE 
JOINTS, SEE DOWELS, I lj•1;;7, 1/ ;;;;-, ~)?ffi/, 

~5~E 6 ~ .~I 1//'. » //J DETAILS A & B,--+--

150 
( 6") 
MIN 

SECTION C-C 

1'\.__ . .. ' ' -·~-1 C: 1·. ·= l½,-1...;...- == 
#13 (#4) BARS 
300 ( 12 "l C TO C 
TYP, EACH WAY TOP & 
BOTTOM OR 420 rmi2/m 
C 0. 20 in2/ft l WWF 
150 ( 6 "l MAXS ~·P_cA.:__ __ _j 
TOP & BOTTOM -

150 (6"lMIN 

178 { 7 ") 

SECTION D-D 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B. 

#\3 (#4) BARS 
300 ( 12 "l C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
( O. 20 in2/ft ) WWF 
150 ( 6"1 MAX SPA 
TOP & BOTTOM 

C 6 11
) MIN 

178 ( 7 ") 

SECTION E-E 
TYPE 3 ONLY 

( SEE NOTE 9) 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 605. 

2. PROVIDE INLET BOXES WITH 610 x 1150 ( 24 "X 45¼ ") STANDARD 
OPENING TO ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST-IN-PLACE OR PRECAST CONSTRUCTION, PROVIDE INLET 
WALLS 150 ( 6"l THICK, UNLESS OTHERWISE INDICATED, 

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

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN 
PROJECT CONDITIONS REQUIRE PIPES TO BE LOCATED WITHIN 
1 00 C 4 "l FROM THE TOP OF THE INLET BOX , PROV I DE AN ADD IT I ONAL 
#10 (#3) REINFORCEMENT BAR LOCATED 40 ( l½"l FROM THE TOP OF 
THE INLET BASE, FULL WIDTH ALONG THE INLET FACE. IF REINFORCED 
CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF 
WALL TO 25 nm C 1 "l, 

6, PLACE # 1 3 ( #4) REINFORCEMENT BARS , MIN I MUM 300 ( 12 ") LONG , 
SPACED AT 300 ( 12"1 C TO C, AS DOWELS BETWEEN THE INLET BASE 
AND WALLS WHEN THE CONCRETE WALLS AND INLET BASE ARE NOT 
CONSTRUCTED MONOLITHICALLY. THE DOWELS MAY BE ELIMINATED 
IF AN ALTERNATE JOINT IS CONSTRUCTED AS SHOWN IN 
DETAILS A & B. 

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

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

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

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

11, FOR SUBBASE, SEE NOTE 6 ON SHEET 8, 

12, WHEN NECESSARY, THE BLOCKOUT MAY REMOVE UP TO 25 nm C 1 "l OF 
EACH WALL AT 3:00/9:00 LOCATIONS FOR RC PIPE CONNECTIONS, 

DOWELS, 
SEE NOTE 6. 

6, 

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

COMMONWEAL 'fH: OIF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

(CAST-IN-PLACE) 

RECOMMENDED MAR.30, 2006 

,h~. ""%';, ..... 
DIRECTOR, BUREAU OF DESIGN 

MAR. 30' 2006 :::::._ __ ~1 
RECOM:;E:e,w I R c -3 4 M 
CHIEF ENGINEER 

SHT _J_ OF ...1..0 



1454 ! 571/4 ") 

,::.,·_:":-1·.,·_:.,: =-::"·.:"~\.-.,·_:": :,::.,·_:"· :! 
;. ·. e-:, - -) I I 

"J f 
. -

' ~ -. 
"' .:< STANDARD BOX ,<I:. 
n ! _..,._ 6000 f-: . - SEE NOTE 3, 

.·,: ( 24 "0 ) .. 
~ 

;.·. I"-:; 
)) MAXI 00 . . 

;; _. 
- 152 ( 6") TYP -4:_,. C - f-, 

! _..,._ 

;.-.. .,_ ·;.· .. "-:~·-.:_.,_(~·.:_.,_ :~·.:.,_) z 

L_A 
0 

I I ;:: 
I u 

w 
"' 9000 { 36"0 l 

FOR RCP 
MAX ;:; 

1810 (71 1/4") 

TYPE 2 
STANDARD BOX 

._ 
EXPANDED IN THE 
LONG DIRECTION, .. 

SEE NOTE 3. 

I ·. ·., ·, 
I I 

I . 
12000(48"0) MAX 

FOR RCP 

h~I~ "' n 

C 

,_ 

0 

SUB BASE MATER I AL 
300 (12") MIN, SEE NOTE 6. 

DETAIL A 
PRECAST CONCRETE INLET BOX 

BASE PREPARATION 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 714. 

2. PERMIT ONLY PRECAST INLET BOXES SUPPLIED BY A MANUFACTURER LISTED 
IN BULLETIN 15. USE CLASS AA CEMENT CONC FOR PRECAST BOXES. FOR 
DEVIATIONS OR MODIFICATIONS OF THE STANDARDS, SUBMIT SHOP DRAWINGS 
FOR APPROVAL. 

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

4. FOR INLETS THAT DEVIATE FROM THE STANDARD SUBMIT SPECIAL DETAILS AND 
DESIGN FOR THE INLET WALLS AND BASE TO THE BUREAU OF CONSTRUCTION 
FOR REVIEW AND APPROVAL. CONSTRUCT INLETS THAT EXCEED 1500 C5'l IN HEIGHT 
WITH STEPS SIMILAR TO MANHOLES (SEE RC-39Ml. FOR INLETS OTHER THAN 
AS SHOWN ON THE STANDARDS, PROVIDE REINFORCEMENT BASED ON PHL 93 (HS 2Sl 
LOADING AND IN ACCORDANCE WITH PUBLICATION 408. 

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN PROJECT 
CONDITIONS REQUIRE PIPE BLOCKOUTS TO BE FORMED WITHIN 100 ( 4") FROM 

OR 1125 0 C 42 "0 l MAX 
LONG 0 IRECTION 

OR 14750 { 54"0) MAX 
152 152 

THE TOP OF THE INLET BOX, PROVIDE AN ADDITIONAL •10 (#3) REINFOREMENT 
BAR LOCATED 40 C l¾"l FROM THE TOP OF THE INLET BASE, FULL WIDTH ALONG 
THE INLET FACE. REMOVE ANY VISIBLE PORTION OF THE BAR, IF REQUIRED 
DURING INSTALLATION AND PRIOR TO JOINING THE PIPE TO THE INLET. IF 
REINFORCED CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF WALL TO 25 rrm C 1 "), 

FOR CMP ;- FOR CMP 

"' I I 0 I ' IB ~ 

I I VI I I 

{ 6") 1506 C 59¼ ") { 6") 

1 1 
100 (4") MIN~-----------.'...._ 

·- ( SEE NOTE 5) COVER ADJUSTMENT SLAB I 
0 
m : 

• 1 •• - •• I, 
' ' ' 

TYPE I 

... , 
. ., 

-~ 
;-' - - -

1 

' 
I ' ' ·, .. ' ... ' 

- L :,_ 

' TYPE 3 

r 1 •• 

• o ' I • .• • 
TYPE 3 

~-~1 
6. PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 

SECTION 350.2, IN LAYERS 100 (4") THICK, COMPACTED TO A DENSITY 
SATISFACTORY TO THE ENGINEER ANO INCIDENTAL TO THE INLET PAY ITEM. 

I 

I 

0 
~ 
N 

STANDARD BOX 
EXPANDED IN THE 

D 
9500 l { 38 "0 ) 

MAX OD ~· 

D ,-, 
_j ~ STANDARD BOX · .. ..:_ 

0 
;I 2750 

( 9' -0") 
MAX 

HEIGHT 

7. FOR PIPE DIAMETERS LARGER THAN 1200 C 48 ") RCP OR 1350 { 54 ") CMP, USE 
A MODIFIED INLET BOX, SHEET 9. 

8. PROVIDE CONSTRUCTION JOINTS AS REQUIRED FOR INLET BOXES THAT ARE NOT 
MONOLITHIC. SEE DETAILS A & B SHEET 7. 

SHORT DIRECTION, EXPANDED IN 
'' SEE NOTE 3. BOTH DIRECTIONS, -.·_L-- SEE NOTE 3. , 

f- - f-. -
' ' . •;-~ '--;- . 

.. ;. ' 
. ' ' ' . '. :. . ' . ' . ' ' ,. ' 

I 1810 ( 711/4 ") I 
1454 ( 57¼ ") 

PLAN - INLET BOXES 
100MIN(4") 
I SEE NOTE 51 

' ·' ri T 

:J< 0 -~·rr 6~~vci~ER OF .:•. ., REINF.,/m 

2750 :· < . · i6?1~n1/FT I 
I 9' -0 ") 1 · i~ EACH WAY MIN MAX -1:--. . u 
HEIGHT r 
L Hf.,W.,fr. J;t 

150 ( 6"l MIN 
#13 ( #4 
300 ( 12 )"l BCARTS 

LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

~ 

N -

PROVIDE \ I.I· 
~~jN~tYER OF I·~ .. 
250 rrm 2;m · ... 

~ic12in2/FT J 
H WAY MIN ( 6 "l MIN. 

#13 (#4) BARS 
300 C 1 2 ") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm 2/m 
(0.20 in2/ft J WWF 
152 { 6"1 MAX SPA 
TOP & BOTTOM 

178 ( 7 ") 

SECTION D-D 
TYPE 3 ONLY 

1454 (57¼_") 

~

--ic53 
{ 8 ") 

SEE SHEET 7 

7
N 

FOR JOINT DETAILS. 

610 
{ 24 ") 

; r~, 

. I:, 

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

10. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING AND INSTALLATION. 
GALVANIZE METAL DEVICES AS SPECIFIED IN PUB. 408 SECTION 1105. 
TAPERS MAY BE PROVIDED ON INSIDE-VERTICAL FACES OF PRECAST INLET 
TOPS TO FACILITATE FORM STRIPPING. TAPERS WILL RESULT IN INTERNAL 
BOTTOM DIMENSIONS THAT VARY TO A MAXIMUM OF 25 rrrn { 1 "). 

H 115~1
11~ I i 45'/, ") I 1270 

C 50") 

~---- = .J SEC TYP. EA O C TI ON A-A BOTTOM 6~ :~y TOP & 
(0,20 fn2/forrm

2
/m 

152 (6") MAt) WWF 

100{4"1 MIN SECTION F-F 
& BOT. 152 X SPA, TOP 

100 { 6 ") 152 
(4" ~rni I 966 {38") (6") 

SEE NOTE 5 fceivERiiDJusruc=~_1__i-l COVER A~~~~T~ENT SLAB' 

j' 0 ~r-2~~:i~~ER OF ~ l,1 
.. j; I 1250 mm1/m 1 1 1: 1 ( F:8 .. /ACH WAY MIN.~ ___D~ 

·t MAX IJ f• ' HEIGHT 2750 ' 1 -~ 1
9'-0"1 ,I, 

. ·, ---/ MAX t--_J• , HEIGHT ,
1
: 

( SEE NOTE 5] 
152 152 -i 6 "I < 506 I S9 

1
/ 4 "I I 6 "/-

I COVER ADJUSTMENT SLAB ] 
TYPE 2 

TYPE 1454 <57 1/4") I 330 C 13 ") 

,#16 (#5) BARS 

I 1 a 1 o 1 11 1;, ") I 

~-$- -*~-fo3 

G = --- = {8") '" - - MIN 

; \ I I y~~~==~~~~~j~ I 914 (36") 

SEE SHEET 7 152 J _l 
FOR JOINT DETAILS. (6")..r-1 1B10 (711/,") I 

1150 
( 45¼ ") Jl 

SECTION G-G TYPE 2 
#J 6 ( #5) BARS 

1810 (71¼_") 

' ,_l 

~:J==== = ===i~ (~~~) 
I I I 7 

SEE SHEET 7 

H 1--- 7 -;-7 I I ~ I L I ~ ~ 1150 I H 
- 1 4s 1;, .. 1 I I I - (270 

330 ~ I I I so"1 

t13"l L --- _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 

INLETS 
STANDARD INLET BOXES 

( PRECASTl 
l ·} L. -e~~ f· 

E)==t==~.::::~:.:;~tl __ I ;" (#4) BARS '', 
T$i I l 2 "I C TO C . ,........ 
BOTTO~Ag~ :~ Y TOP & ,--,..., -

152 ( 6") MIN. 

( O. 20 ln2/f O rrm2/m 
152 (6"1 M/ l WWF 
TOP & BOT. X SPA 

178 ( 7 ") 

FOR JOINT DETAILS. 

SECTION H-H 
TYPE 3 

,-- - _T 
I 1 B 1 0 ( 71 '/, ") I I I 

-bool--
c 12") 

MIN 
RECOMMENDED MAR.30, 2006 SHT _8_ OF ...LO MAR. 30' 2006 _:_ ___ -:-1 

RECOM:;~:e~ I R c- 3 4 M SECTION B-B SECTION C-C COVER ADJUSTMENT SLABS kc; .. ;"%';, 
DIRECTOR, BUREAU OF DESIGN CH[EF ENGINEER 
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MODIFIED 

I 
' ' 

229 
( 9 ") 

610 
( 24 ") I 

I ' 
' ' - - -7- - -- ----- -- -: 

I ,___ -610 X 1150 
C 24" x 45 1/~ "J OPENING 
( LOCATION MAY VARY 
ACCORDING TO FEILD 
REQUIREMENTS) 

I 
___ J ____________ , 

I 

1829 (72") 229 
( 9 ") 

2287 (90") 

PLAN 

TYPE C, M, ORS 
INLET TOP UNIT. 

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

#16 a 152 (#5 C! 6") 

m:' 
Nm 
N_ 

::, :,:, 
~ ~ 
~ ~ ~ 

t?_ 
- -
0 00 
~ 0 - :" -

en =' 
~~ 

1 .. 1 K• •) • C•J • • ===f 38 . . . 
38 C11/, "l CLR. 11 ;1 

( 1 ½ "l CLR, :<ii'~ 
~ -

• 

• 

• • 
• 

38 ( 1 ½ ") 
CLR. 

229 

{ 9 ") 

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

'\ 
HOLE LOC:TION i 
&. SIZE AS REQ'D. 

_____ J ______ _ 

• • 

#16 Cl 305 
( #5 Cl 12 ") 

1829(72") 

SECTION A-A 

RISER SECT!~ 
SEE NOTE 6. 

H-- PROVIDE ONE LAYER OF 
REINF. 250 rrm2/m 
(0.12in2/FT l 
EACH WAY MIN 

38 ( 1 ½ ") CLR. 

~ 2-"'16 C #5) 
- ABOVE PIPE 
v OPENING 
~ 2159 ( 85") 

t11 0 C t13J Cl 305 ( 12 11
) OR 

"'13 (#4) C! 305 ( 12") AT 
SHORT WALLS ONLY 

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

,.._ __ _, ~1#16 Cl 305 I~ 
~ (#5 Cl 12") ~ 

2210 
l 87 ") 

229 

( 9 ") 

x 
4 

" 
0 

' 0 
~ 

~ 
~ 

m 

0 
w 
oc 

a 
M! 
~ 
4 

x 
4 

" 
~ 
00 

~ 
~ 

N 

:81~ 
~ -

229 
( 9") 

I 

' ' 

1150 < 451/~ ") 

I 

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

' 
I ' 

610 X 1150 ' 
(24" X 451/~") OPENING 

I (LOCATION MAY VARY 
ACCORDING TO FEILD 
REQU lREMENTSl 

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

I 

1829 < 12 ") 

2287 C 90") 

PLAN --

TYPE C, M, ORS 
INLET TOP UNIT. 

229 
{ 9") 

cn : 
Nm 
N_ 

~ 
N -
0 

~ 

m ~ 

~~ 

2-#16 (#SJ AT 4 SIDES 
OF OPENING 

i~:.:.:.:. :.,:. :.. :. :. :. :. f rl 
11 I _I 11 
1L - - - - _,_-'- - - - - ,-

#16 a 152 (#5 C! 6 11
) 

::, - _E?_j 
00 
~ 

:' 

NOTES 
1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 

OF PUBLICATION 408, SECTION 605 ANO SECTION 714. 

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

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

4. FOR ORIENTATION OF THE TYPE C INLET TOP WITH !.40DIFIED 
TYPE I INLET BOX, THE TYPICAL INSTALLATION DETAILS 
ARE SHOWN BELOW. SHOW ANY VARIATION ON THE 
CONSTRUCTION DRAWINGS BY SPECIAL DETAILS. 

517a 
5. PROVIDE A MINIMU!.4 HEIGHT OF 508 C 20") MEASURED FROM 

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

6. FOR THAT PORTION OF THE INLET ASSEMBLY WHERE THE DEPTH 
MEASURED FROM GRADE IS LESS THAN 2759 i 9' -0") A COVER 
REDUCTION SLAB AND STANDARD 610 x 1150 ( 24 "X 45¼ ") RISER 
SECTION MAY BE UTILIZED. 

7. PERMIT ONLY PRECAST MODIFIED INLET BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15. 

PIPE OPENING 
AS REQUIRED 100 ( 4 ") MIN. 

I~ ,1• ,K: 1/~~, ·,LR~-~yp:4 rl =l,. (11/, ,,, 

ROVIDE ONE LAYER OF 
REINF. 250 rrm2/m 

CLR. T 25 ( 1 ") MIN. 

• 

• 

( 0. 12 in2/FT l 
EACH WAY MIN 

8-#16 (#SJ DIAG. 
AT OPENINGS. C BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

\ 
HOLE LOCJ TI ON i 
&. SIZE AS REQ' D. 

_____ J ______ _ 

'#16Cl305 
I ( "'5 ei 12 ") 

{

~ 2-#16 (#5) 10 

- ABOVE PIPE 
v OPENING v 

~ 2159 l 85") ~ 

( 12 ") OR 
"'13 (#4) Cl 305 (12") AT 
SHORT WALLS ONLY 

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

~ 
w 

~ 
w 

1 
"~ ----- 1 1 

----::::: 6f e I, i ~1 ~~~ ~ ~~:,I~ 
'I.• .. .. ;; .. , • - >~~2~2~170-I'- : . " " " i C 

I • . (!) • ( 87") 

~ 
w 

38 ( 1 ½ ") I 
CLR. 

ci:#16Cl305~ 
~ (#5 Cl 12")~ 

1532 C 60¼ ") 

2291 1829 ( 72 ") 1229 
( 9") ( 9") 

SECTION B-B 

PIPE OPENINGS 
AS REQUIRED 

25 C 1 ") MAX. 

HOLE CLEARANCES 

T 

---·f--- -

I 

STANDARD HOLES 

NOTE: 
ADDITIONAL STEEL MAY BE 
ADDED AROUND PIPE OPENING 
TO KEEP HOLE FORMER IN 
PLACE DURING FABRICATION • 

PIPE OPENING DETAILS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

RUREAU OF DESIGN 

INLETS 
MODIFIED INLET BOXES 

( CAST-IN-PLACE AND PRECASTl 

TYPE INLET 1829 ( 72 ") X 1150 (45 1/4") MODIFIED TYPE I I INLET 610 (24") X 1829 ( 7 2 ") RECOMMENDED MAR,30, 2006 

k~ 
SHT ....9_0F ..J...O MAR 30 • 2006 I 

RECOMMENCED,? ,W I R c- 3 4 M t7??.-t:,, 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 
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1334 (52½") 

(1½ 11> 

64 ( 2½") 

32 X 32 X 3. 2 MIN 
( 11/ 4 "x1 l/4 "xl/8 " MIN. l 
SEARING ANGLE 

1219 ( 48") 

LONGITUDINAL 
SWALE SLOPE.==l 

152 C 6") 

( 6") 

3.0 m < 10'-0") 

Lt>(\12 ~1§1 
~=~ , 

~r~ ::~~I~~o:l~Ai6~1~~n~7i~~j 
EACH WAY MIN, 

A 

L 

-
152 

( 6") 

1150 (451/4") 

\454 (57¼"l 

SECTION A-A 

I 
,.,1 FOR PIPE INFORMATION, 

SEE NOTE 5. 

\ 

( #4) BARS 
300 ( ( 2 "J C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 nm2/m 
( a. 20 in2/ft l WWF 
152 ( 6") MAX SPA 
TOP & BOT. 

I ' 
I 
I 

I 

I 

I 

I 

I I 

-38 <l½"J 

'" I 

38 (1½")-
1150 (451/~"J 

( 6") 

PLAN VIEW 

UPSTREAM BAR GRATE, 
SEE DETAILS. 

VARIABLE 

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

PIPE LOCATION ANO SIZE AS 
REQUIRED, SEE NOTE 5. 

TYPE D-H INLET 

½ 

1-
,--

: : 
V r 
N N 

0 W 
- = w w 

,_ 
~ 

f--
-r,. 

152 
( 6") 

A 

J 
w 
n 

;;; 

{1½") 

C 

L 

'! 
- I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Io., m ( 3') MIN_ i 
NORMAL SHOULDER SLOPE 

<::,\-oJ.-:;:_ 
<o.l>:c~ ..• 

NOTES 
1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 

40B SECTION 605. 

·r;:r1 EOGE OF PAVEMENT _j :f-
(4o,~ I 1 -. 

L100 
{ 4 ") 

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

3, WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE REQUIREMENTS 
OF PUBLICATION 408, SECTION 1105.03(1). ACTUAL SHOULDER SLOPE 

51 1 TAPER TYP, , 
OR AS REQUIRED 

TYPE 0-H INLET 

SECTION B-B 

3.0 m C 10') 

Bl 
z­_z ,-, 
e_ 
ID• ,n 
o-

I 
NORMAL 
SHOULDER 
SLOPE 

~ 

~?!Iv 
EDGE OF PAVEMENT 

BJ 
PLAN VIEW 

TYPICAL D-H INLET 
EE TYPICAL CORNER DETAILS 

II I II 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 I I I 

Lo 
1213 ('173/4") 

PLAN VIEW 

I' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

10: 1 TAPER t TYP) , 
OR AS REQUIRED 

I 
NORMAL 
SHOULDER 
SLOPE 

< or , Jo Jlffi~ 
~ 5;;; 
z ~ 

4. PROVIDE ANGLES EMBEDDED IN THE CONCRETE AS A BEARING AREA FOR THE 
GRATES FOR TYPE 0-H INLETS WHICH SEAT THE GRATES DIRECTLY WITHIN 
THE UNIT. 

5. FOR PIPE LOCATION AND MAXIMUM ALLOWABLE SIZES, SEE SHEET 8. 

LOCATION 

I 

I 
C 

I _J 
I 

I 

I 

I ;: 
w 

I ~ 
I n 

r 
I w 

I 

I 

I 

I 

I 

¾·,----ci r·· 
!Fl=-

°'I :!:I ~ w 
N N 

~I~ 

(2½"l 

Q 

' Q 

z 
0 

t­
u 
w 
V> 

L==---i 
c16{o/a") 

980 
S <J==:=lD!RECTION OF FLOW 980 S 

{3.875") 8 SPACES AT 127 (5") C TO C = 1016 ('10"} (3 117 '-"1 

161¾">-lr- I 4S'f)/\4S" I½~ l--if--16~1¾"> 
rJ A" H A' A' 2J' AV AY 7J' Fl----:::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 OIF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

1213 ('1T3/4"l 

SECTION C-C 

BAR GRATE 

~N 

6 (I/~") 
'- MIN 

• c y, .. 1 I) (rYP 
MCN 

BUREAU OF DESIGN 

INLETS 
TYPE D-H INLET 

(CAST-IN-PLACE AND PRECAST) 

RECOMMENDED MAR.30, 2006 

ho~ ;"%';, 
DIRECTOR, BUREAU OF OESIGN 

MAR. 30' 2006 -=----~1 
RECOMMENDED,? .w I R c- 3 4 M @-e-• 
CH I EF ENG !NEER 
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USE CROSS WALLS AT THE BEGINNING AND END 
OF PAVED DITCH OR CHANNEL AND AT THE 
UPGRADE END OF EVERY FOURTH SECTION. 

CONCRETE PAVING FOR STREAM BEDS 

C I 
152 (6") MIN 

r ANCHOR SOLT 

= L_ ~½= . ,~~ r~.-- ~ 
i/ rTIE DD~N, SEE 

DETAIL F. 
' 

] a 

~ 

~ . 
·" 

76 ( 3") PIPE, HALF-CIRCLE DETAIL F 
152 C 6") 

DETAIL E 

ANCHOR BOLT AND NUT, SEE DETAIL C. 
FOR ALTERNATE ANCHORING METHOD, 
SEE DETAILS E AND F. 

•7 
ISO 

M 
HALF-CIRCLE 

50 C 2") 

-----:r" 1___1= 

300 
( 1' -o ") 

~ 

~ 
N 

5 ( ¾s"l R 

WWF 152 X 152 - MW9 x MW9 
CWWF 6" x 6" - Wl,4 X W1,4 

CONSTRUCT S[DE SLOPES AND BOTTOM WIDTH 
CONFORM[NG TO ADJACENT PARALLEL DITCHES, 

( 6") 

200 ( 8"l COVER MIN. 

300 C 12") 

CUT-OFF 

FINISHED 
GRADE TOP OF DITCH 

600 
( 2' -0") 

EMBANKMENT MAT~ 

450 
( 1' -6") 

MIN. 

~----LIMIT OF GCL--------

!l/lii1!!/ 

GEOSYNTHETIC CLAY LINER 
SEE NOTE 5 

SEE DETAIL A FOR BROW 
ANCHOR TREATMENT, 
IF REQUIRED. 

ELEVATION, AS SHOWN 
ON THE DRAWINGS, 
OR AS INDICATED. 

REQU [RED, 

450 
C 1' -6 ") 

MIN. 

~ 

CLASS A 
CONCRETE 

~ 16~%") l'lJ BAR 

Ll . " 

~ ,_j 
( 8") 

SECTION A-A 
CEMENT CONCRETE PIPE ANCHOR 

DETAIL D 

PAVEMENT SHOULDER 
VARIABLE 
SLOPE 

CONCRETE PIPE 
ANCHORS, SEE DETAIL D 
ANO NOTE 3, 

FLOW---

PIPE, AS REQUIRED CORRUGATED METAL 
PJPE, HALF-CIRCLE, 
OR AS INDICATED 
ON THE DRAWINGS. 

ORIGINAL 
GROUND LINE 

HALF-CIRCLE PIPE IN FILL SLOPE BEND, AS 
REQUIRED 

14 {~*4"1 

ti,r. .. , SPHERICAL RADIUS 

~:1~ 
ANCHOR BOLT AND NUT 

DETAIL C 

AREA FOR CLASS 2 
EXCAVATION 

1:2 SLOPE 
(211) SLOPE 

ORIGINAL GROUND L!NE 

112 SLOPE 
{ 21 1l SLOPE 

PIPE, HALF-CIRCLE 
lCLASS 2 EXCAVATION) 

OUTLET 
DITCH 

TYPICAL CROSS SECTION 

INSTALLATION DETAILS FOR HALF-CIRCLE PIPE 

CLASS 2, TYPE B 
GEOTEXTILE MATERIAL, 
SEE NOTES 1 AND 2. 

STREAM BED 

SEE DETAIL B FOR 
ALTERNATE TOE 
ANCHOR TREATMENT. 

ROCK EMBANKMENT 

,_ 

DETAIL A 

CLASS 2, TYPE B 
GEOTEXTILE 

MATERIAL 
DETAIL B 

ELEVATION, AS INDICATED 
ON THE DRAWINGS, OR AS DIRECTED. 

300 (12") M[N 

~ 

STREAM 
BED 

PROVIDE TOE WALLS AS PLAIN OR 
MORTARED STONE MASONRY TO 
CORRESPOND WITH TYPE OF SLOPE 
WALL, OR AS CEMENT CONCRETE, 
IF INDICATED ON THE DRAWINGS. 
BATTER TOEWALL 114 C 41 1J. 

PROVIDE CLASS 2, TYPE B 
GEOTEXTILE MATERIAL 
WITH PLAIN STONE SLOPE 
WALL INSTALLATIONS ONLY, 
SEE NOTES 1 AND 2. 

PLAIN AND MORTARED STONE SLOPE WALL 

I, 

2, 

3, 

4. 

NOTES 

PROVIDE GEOTEXTILE MATERIAL MEETING THE 
CONSTRUCTION REQUIREMENTS OF PUBLICATION 
408, SECTION 212 AND MATERIAL REQUIREMENTS 
OF SECTJON 735. 

INSTALL GEOTEXTILE MATERIAL ALONG ALL 
INTERFACE AREAS WITH GROUND CONTACT. 

PLACE CONCRETE PIPE ANCHORS AT 
THE ENDS OF PIPE, UNDER ALL JOINTS AND 
AT INTERMEDIATE LOCATIONS AS REQUIRED. 
PROVIDE 3.0 m { 10-0") MAXIMUM SPACING 
BETWEEN ANCHORS. 

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

5, 00 NOT LINE ANY DITCHES OR SWALES WHERE GCL HAS 
BEEN INSTALLED WITH LIMESTONE OR CARBONATE 
ROCK RIPROCK USED FOR EROSION CONTROL. 

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 

SLOPE PROTECTION 

RECOMMENDED MAR.30, 2006 

ho-.·:%::· 
0 !RECTOR, BUREAU OF DESIGN 

MAR. 30. 2006 ' I RECO·:;~~w I Rc-4oM 
CHIEF ENGINEER 
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25 l 1 "l 0 GALV. PIPE SLEEVES 
FOR 22.2 ( 3/a"l 0 GALV. BOLTS 
FOR RUBBING RAIL---~ 

TYPE B INSERT 
( SEE BC- 734MJ 

~1" ,-0 ' ~ 
l""I - a;,~ - ,n 

~,~~ 
V ---

NOTE11, 

1
450(18") 

DETAIL PIPE SIZE 
305 ( 1' -0") 

;--<----~ 
525 ( 1' -83/a :·) 

RUBBING RAIL-'~-1 

CLASS A PLAIN 
CEMENT CONCRETE CURB 

MAX 

RAIL 

TYPE C INLET, 
WHEN REQUIRED. 
( SEE RC-34Ml 

NOTES• 
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

U.S. CUSTOMARY UNITS IN ( l PARENTHESES. 
2. ALL REINFORCEMENT STEEL BARS SHOWN ARE SOFT CONVERTED METRIC SIZES 

THAT MEET THE REQUIREMENTS OF ASTM A 615M, A 616M AND A 706M. 
3. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUB. 408. 
4. W-BEAM RAIL ELEMENT IS BOLTED TO ALL POSTS. 
5. USE PLAN DIMENSIONS WHEN DIFFERENT FROM THOSE SHOWN ON THIS STANDARD. 
6. REINFORCED CONCRETE BARRIER AND EMBEDDED INSERTS ARE BRIDGE ITEMS. 
7. WHEN CONNECTING TO TYPE 2-S GUIDE RAIL { 705 ( 2' -33/4 ") l OR TYPE 2-W 

GUIDE RAIL ( 815 C 2' -8 ") l , TRANSITION UP OR DOWN 25 ( 1 ") PER 7620 C 25' -0"). 
8. BOLT RUBBING RAIL TO POST WITHOUT WASHER. 
9. POSTS WITH RUBBING RAIL ATTACHMENT REQUIRE AN ADDITIONAL HOLE. 

10. TERMINAL SECTION AND RUBBING RAIL END MUST BE ATTACHED 
FLUSH WITH BRIDGE BARRIER. INSTALLATION CAN BE GREATLY 
SIMPLIFIED BY FABRICATING OR SHOP TWISTING TO BE CONSISTENT 
WITH THE SLOPE OF THE BARRIER. 

VIEW FOR TYP. CONCRETE BRIDGE BARRIER 11. STEEL SPACER TUBE, SCHEDULE 40 GALVANIZED PIPE, 152 (6") I.D.x 305( 12">. 
CONNECT TO THE W-BEAM RAIL ELEMENTS USING SPLICE SOLT. 

TERMINAL SECTION 
BRIDGE CONNECTION, 
SEE RC-52M AND 
BC-739M---~ 

PAY LIMIT FOR APPROACH END TRANSITION, SEE NOTE 18. 

527 3800 ( 12' -6") TWO ( NESTEDJ SECTIONS OF W-BEAM RAIL ELEMENT, ONE SET INSIDE THE OTHER 

(l'- 83/4") 101 660 430 810 4 C! 475 (1'-63/~") = 1900 (6'-3") 
102 (4"l-lH-+.I'-:4c'".l l2'-2"l {1'-5"l (2'-8"1 

~ }l; 90 I 31/, "I} 
-I ~1= ~ m~ 90 <3½"1 
~ 
0 

~I :i1::. 
{25-{l"l 0 

HOLE 

W-BEAM RAIL 

,, 

1 S : ,, ~ 1 1 

11:: ::::::--h-. I ,, I };, 

4 C! 950 = 3800 
(4 Cl 3'-1½" = 12'-6") 

TYPE 2-SC GUIDE RAIL 

12. GALVANIZE ALL HARDWARE, W-BEAM RAIL ELEMENTS, THRIE-BEAM RAIL ELEMENTS, 
RUBBING RAIL, W-BEAM TO THRIE-BEAM TRANSITION SECTION, TERMINAL SECTION BRIDGE 
CONNECTIONS, ANGLES, PLATES, BOLTS ANO ANY OTHER FABRICATED STEEL COMPONENTS. 

13. REINFORCEMENT BAR SIZES ARE SHOWN FOR CLARITY ONLY, USE 
ACTUAL BAR OESIGNATION INDICATED IN THE CONTRACT DRAWINGS. 

14. SEE 8C-739M AND RC-52M FOR DETAILS AND HARDWARE NOT SHOWN. 
15, 50 ( 2 "l CL. ON ALL REINFORCEMENT EXCEPT AS NOTED. 
16. PROVIDE APPROACH END GUIDE RAIL TREATMENT AT BOTH THE APPROACH AND 

TRAILING ENDS OF STRUCTURE BARRIERS ON TWO LANE FACILITIES WITH TWO-WAY 
TRAFFIC. ON FOUR LANE DIVIDED HIGHWAYS, GUIDE RAIL TRANSITION IS NOT REQUIRED 
ON TRAILING ENOS OF BARRIERS UNLESS WARRANTED BY OTHER OBSTRUCTIONS. 

17. PROVIDE STEEL POST SIZE, ANO LENGTH AS SHOWN IN TABLES A, B, C, ANO DAS 
APPROPRIATE. 

18. PAYMENT FOR THE APPROACH END TRANSITION, EITHER WITH OR WITHOUT INLET 
PLACEMENT, INCLUDES TWO 381 0 < 12' -6 "l SECT IONS OF EITHER W-BEAM OR THR IE-BEAM 
RAIL ELEMENTS, W-BEAM TO THRIE-BEAM TRANSITION SECTION FABRICATED STEEL 
ITEMS, TERMINAL SECTION BRIDGE CONNECTIONS TUBE, RUBBING RAIL, RUBBING 
RAIL CONNECTIONS, BOLTS, POSTS, OFFSET BRACKETS, STEEL SPACER ANO ASSOCIATED 
HARDWARE. ENO TRANSITIONS ARE ROADWAY ITEMS. 

~I~ 

01= - ' =-

. ,-,--l·z--~---·-"-·,~ .,.. . . .. . . .. ,,,,,.,,,, .... - 1 IL~ ______ .J-3.::1...11 ~ J-t0. J-t0- -4._l. 
I 1230 ( 4' :::!.Q½ ") II I POST POST I POST POSS:ftl POST POST POST POST POST POST 

y I 1 3 ______._______J4--5 6 IC 7 8 9 10 \.1 
1264 <4'-1,."I I 900 I lo--l!.. SEE SPLICE PLATE, 18 I ( 3' -0") CLASS A PLAIN 

19. FOR THE PA BRIDGE BARRIER TRANS IT ION CONNECT! ON, CONNECT ION PLATES 
SHALL MEET THE REQUIREMENTS OF ASTM A 709/A 709M GRADE 250 MPA 
(GRADE 36 KS!l STEEL. BOLTS, NUTS, AND WASHERS SHALL MEET THE- REQUIREMENTS 
OF PUBLICATION 408, SECTION 1105. 02 I CJ. N DETAIL, SHEET 2, t.,.. CEMENT CONCRETE CURB ( SLOPED TOPJ 

ELEVATION VIEW FOR TYP. CONCRETE BRIDGE BARRIER 
PAY LIMIT FOR APPROACH END TRANSITION, SEE NOTE 18 4 Cl 9~0 = :3600 TRANSITION 

BARRIER 150 527 660 
( 6") (1'-83/~") ( 2' -2 ") 

7 ' 
0 
~ t. 

IO I 
- V ' 0 0 

0 ~ r- "' ~~ 
o' 

~ - "' 0 

1 1 .- - ,. ' o- 7 
n• 
n ;_ 

-
I <t. 25 C 1 ") 0 I 1230 (4'-0'fi:") I 

DETAIL, SHEET 2. 

' 290 475 475 475 475 475 480 
(11½'1 (1'-63/~") (1'-63/4'1 (1'-63/4") {1'-63/4") (1'-63/~") (1'-63/s"l 

0 0 0 0 0 ·o 0 

( ~~ :a) ; °J I ; °' ; ; di ; ; °' ; l"'.J; ; °' ; 
rn I:: I I:: I I:: I I:: I I:: I I:: I 
',, '11 '.,,,,_,111 ' 11 ' '11' ' 11 '.,11,..,,111 ' 11 ' 'II' 

( 4 Cl 3' -1 ½" = 12' -6 ") 
TYPE 2-SC GUIDE RAIL 

:i. :i 0 0 

~.~ ~.~ 
" 

,, 
' 

,, 
,,, ,, ,, ,, 

-•, ,, ,, ,, 
,, ,, ,, ,, 
,, ,, ,, ,, 
' ' ' ' '1 1 

1-,11,..,,111 1 11 ' '11 '.,11,..,,111 ' 11 ' 

9 JO II 
PLAN 

25 ( 1 ")7 

STEEL 
SPACER TUBE 
SEE NOTE 11. 

{_
4_. SPLICE 
SOLT 

W-BEAM 
RAIL 
ELEMENT 

ELEVATION VIEW FOR TYP. CONCRETE BRIDGE BARRIER 

\o~';L~ICE 

'-:·;·:-,>.lffl 'I> 
::.:;.'·\·.".·11 ·--

NOTE: 
TYPICAL TO ELEVATION VIEW WITH 
INLET PLACEMENT EXCEPT AS NOTED. 

POST W200 (WB x 
21 

l x 31.3 G150 x200 

~ 
BRACKET ( k~?~~l ROUTED OFFSET 

~-- f:"""'22 ( '1/a ") EET 3) 
er v---190 < 2 • _ 1 .. 1 

ala V ' 
V • 
NW 

600 
( 2' ·O"l 
MTN:-

--:: ~10 ~­~, TWO C NESTED) SECTIONS 
W-BEAM RAIL ELEMENT 
ONE SET INSIDE THE 
OTHER 

RUBBING RAIL 
C150 X 12 
( CG x 8. 2 ) 

0 

' ;. 

~ 
n 
N 

( WITHOUT INLET PLACEMENT) 

POST W 150 x 13. 5 
( W6 X 9 ) 

POST W150 
( W6 X 9 ) 

0 

' 
"' 
0 
n 
= 

l
'i ~­~· m;_ 

150 x200 ( 6 "XS "l ROUTED 
OFFSET BRACKET ( SEE SHEET 3) 

22 C 3/s"l 

01;, n_ 
n 

~ 

N 

0 
~ 
~ 

RC-34M INLET ASSEMBLIES 

SECT! ON 

W-BEAM 
RAIL 
ELEMENT 

STEEL SPACER 
TUBE DETAIL 

RC-52M I TYPE 2 STRONG POST GUIDE RAIL 
RC-59M I CONCRETE GLARE SCREEN 

TABLE A 
POST LENGTH SIZE 

1 THRU 3 2440 C 8' -0") W200x31. 3 ( W8x21l 
4 THRU 6 2135 (7'-0"l W150x1:3.5 CW6x9l 

7 THRU 11 1830 (6'-0") W1SOx13. 5 C W6x9l 

LEGEND 
() SEE STRUCTURE DRAWINGS FOR BRIDGE BARRIER HEIGHT. 

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 
BARRIER 

RAIL TO BRIDGE 
TRANSITIONS 

II 11 ;~~ I 
-½.,1-L'.__' ::'J __ IT 

255 
fTo'ii) 

II 11
1 

~_J 

~--L> 

J__J_, 
71( 

~---L-' 

BC-703M I THRIE-BEAM TO VERTICAL WALL TRANSITION CONNECTION 
~ THRIE-BEAM TO PA TYPE 10M BRIDGE TRANSITION CONNECTION 
BC-709M PA TYPE 10M BRIDGE BARRIER 

TYPICAL CONCRETE BRIDGE BARRIER 

SECTION A-A SECTION B-B 
(SECTION 8-B IS TYPICAL TO SECTION A-A 

EXCEPT AS SHOWN OTHERWISE) 

SECTION C-C 
BC-712M THRIE-BEAM TO PA BRIDGE BARRIER TRANSITION CONNECTION 
BC-713M PA BRIDGE BARRIER 
BC-734M STANDARD ANCHOR SYSTEMS 
BC-739M I BRIDGE BARRIER TO GUIDE RAIL TRANSITION 

REFERENCE DRAWINGS 

RECOMMENDED MAR. 30, 2006 
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RECOMMENDED MAR. 30, 2006 
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TYP_L2-S GU IDE RA 1 L 

CUT FLANGE, BEND AND WELD AS SHOWN. 

TYP EACH FLANGE" ,,, 
6 ( /4 ") TRIM FLANGES, BENO WEB 

AS SHOWN AND WELD. 
TYPE 2-WC 

TYPE 2~W GUIDE RAIL G.UIDE RAIL 

SEE 
RUBBING RAIL 
END DETAIL 

25 ( 1 

~

-
-'-----4= 

75 ( 3 J ~~ I 
" 

(1¾"1 

35 ( 1 Va "l 

I 

TYP EACH 

2775 { 9' -1 ½ "l WITH INLET 

2920 ( 9' -71/a ") WITHOUT INLET 

18 X 50 ( 11/i6 "X 2") ( TYP) 

' ' ' ' 

720 {2'-4¾"1 I 475 (1'-6¾"1 I 475 (1'-63/."I I 475 (1'-63/,"I I 475 (1'-63/,"I 
' ' ' 

385 { 1' - 31/8 "ll 475 ( 1' -63/4 "l I 475 ( 1' -6 3/4 "l I 475 ( 1' -6 3/4 "l I 475 ( 1' -6 3/4 "l I 480 < 1' -6 ¼ "l 

POST T SLO , 
IV " .IV \ / lb " <C. I 

812 {2'-8") 

'-120 (43/4") 38 (1½")-
I a12 !2'-B"l 

'-- 1?n t 113'. "' 'Ill r1ILn\-

"' 

14 < '¾s "l 
14 C '¾s ") 

3 C 1/a ") 

SLOT LOCATION 
WITH INLET PLACEMEI NT 
SLOT LOCATION 
WITHOUT INLET PLAC EMENT 

DRILL 25 ( 1 ") 0 

3B ( 1 ½ ")~ \ HOLE TYP 

152 (6") :F 
1
-.-,, I 

75 ( 3 ") 11 
50 (2") 75 (3") 

1665 (5'-5½") 
( WITHOUT JNLETl 

1800 (5'-11") 
< WITH INLET> 

SPL [CE 
PLATE 

r'- POST 
i@::::::1_ 
~ 
IL6 (1/4") 

--1~12 ( ½") TRAFFIC DIRECTION 

41!1 1900 = 7600 
(4C! 6'-3" = 25'-0") 

3,D m OR 3.6 m_SHOULDER 
( 10' -0" OR 12' -0" SHOULDER 

'i. POST 60 ( 2¾ ") (i SLOTJ 
C150 x 12 ( C6 x 8.2 l RUBBING RAIL DETAIL C150 x 12 ( C6 x 8. 2 l RUBBING RAIL 

END DETAIL 

TRAILING END GUIDE RAIL 
AT STRUCTURE BARRIER 

CFOUR LANE DIVIDED HIGHWAY) 

25 ( 1 'le GALV PIPE SLEEVES FOR 
22, 2 ( ¼ ") e GALV BOLTS FOR RUBBING RAIL 

TYPE B INSERT, 
SEE BC-734M 

- 0 ' 

175 X 175 X 12 
(7' X 7" X ½'J 
PLATE /.SEE~NOTE 11 AND DETAIL, SHEEtT 1 450 ( 18") MAX. PIPE SIZE ,______.;.-\ ii 5001 <... _,,,-GUIDE RAIL i ,,.( r~-1-81/a') I / POST 

~½E'--0 el~ / ~ -
~~ -~- TYPE C INLET, 

WHEN REQUIRED. EDGE OF SHOULDER__..., 
( SEE RC-34M) 

CLASS A PLAIN 
CEMENT CONCRETE CURB 

PLAN VIEW FOR ALT. CONCRETE BRIDGE BARRIER 

PAY LIMIT FOR APPROACH END TRANSITION, SEE NOTE 18, SHEET 1 

~ 
Q 

TERMINAL SECTION 101 {4 'I 3800 ( 12' -6"1 TWO ( NESTED! SECTIONS OF I-BEAM RAIL ELEMENT, ONE SET INSIDE THE OTHER 
BRIDGE CONNECTION, 4 D 950 : 3800 

SEE RC-52M AND BC-739~~ 102 31< 66D 430 BID 4 D 475 (l'-6f'.1"1 = 1900 {6'·3") (4 D 3'·1½": 12'-6"1 

(4"1 111'-0¾'l I 2' -2") ( 1' -5") I (2'·8'1 W-BEAM RAIL ELEYENT I I rc 
TYPE 2-SC GUIDE RAIL 

~ 50 

/ 1,uaa1NG :,m 1B ~ ~ (2") I SEE SPLICE IA 
790 (2'-7")-~ - ,- 90 ( 3½ ")- I I 1 PLATE DETAIL-I'\ 

--+= t'4 ,o 0 0 ,o 0 0 == 0 :i ~ 7 I - :; 
_ ~ ': ~ '30 (3½")- ' ' ~ 

H• = 1: I { ~9! :;;) ;cit; ; =! I ;9; ; a, ; 91 ;1 
,,, 

' ' 
,,, ,, 

~ ~ -,, ,, 
0 ;_ 7 

200 ( 8 ")7 " ------41 I'' '{::1 ,, ,, - - ' ---- ,, ,, ,, 
I;; I I II I 111:1 I 11 11 ,, 

' ' 

I 

I 

,, 
,, 
', ,, 
', 
' £ 25 ( 1 ") 0: ,, 11 ,,.._,,,, ' 11 II,..,,,=,,,· II II • ..,,,,._,,,,. II 

0 

ROUTED 
OFFSET BRACKET 
( TYP) 

I '307 ( 2' -11 f4 ") 'I L,.,....._ __ ,, ______ ,_I --r ,11 

~ E HOLE ' J.-V J-V ~ J.-V J.-V J.-V J--U J--U J--U J--U 
II ~POST-- -- - posr POST 1230(4'-0½"l POST ' 1POST POST POST POST POST POST 

1264 ( 4' -1 ¥4 ") 
A 1 "' 3 , '4 5 , 6 Ir 7 B 9 10 II 

" I 900 --l~1

CLASS A PLAIN 

NOTE: ELEVATION VIEW FOR ALT. CONCRETE 
I~ IJ'-0'1 

BRIDGE BARRIER 
CElilENT CONCRETE CURB 
! SLOPEO TOP) 

FOR SECTIONS A-A, 8-8 
AND C-C, SEE SHEET 1 

~~' != <? .... :: 
~ ~ ~ 

-4 ~ ~· 
= 

NOTE: 

150 
{ 6") 

l1511'1•1 
HOLE 

TYPICAL TO ELEVATION VIEW WITH INLET 
PLACEMENT EXCEPT AS NOTED. 

PAY L!MlT FOR APPROACH END TRANSITION, SEE NOTE 1B, SHEET 1 

517 
[ 1'-8¾ ') 

I I I 

660 
! 2' -2") 

290., _ 475 475 475 475 475 480 I 

I ll½T I' -63/,'T 1'-6¥,'T I' -6Y.">f I' -,r,·r 1·-,r. 'Tl' -6l\"I I 

lo 

• 1o) 
D91I= ,~' ,~' ,~' ,~' I 91 I ,~' 

m ! I:: I I:: I I:: I I:: I I:: I _Ll ' 
' 1230 II ~!lf::i/1// II " 11 ~/ff::;1/lf 11 " 

! 4'-0½') 
-I / ,, 

SEE SPLICE PLATE DETAIL~ ~ .1-V .1-V 
POST POST 

.1-V 
POST 

.1-V .L-V 
POST POST 

.1-V 
POST 

4 D 950 = 3800 
(4 D 3'-1½" = 12'-6") 

TYPE 2-SC GUIDE RAIL 

s 
~ ,,, -,, 

,, 
,, 
' lj ~///§///- 11 

J--U J--U 
POST POST 

$ 
II II 
II II 
II II 

II II 
II II 
,, ' 
tj • ':flllf#III· II 

J--U J--U 
POST POST 

10 11 

ELEVATION VIEW FOR ALT. CONCRETE BRIDGE BARRIER 
( WITHOUT INLET PLACEMENT J 

l--(f_ POST AND OFFSET BRACKET 
I 

25 
(1") 

42 
11¾1·1 

86 1D 

1'i"' 25 ( 1 ") 

-t-. 2l._ J]__ : : ~2 'I 

(2 1/4 1
~ '---l-+--t-=-~ ---'--

25 ( 1 ") 32 
197 C 11/4") 

(73/4") 

SPLICE PLATE DETAIL 

NOTES• 
1. THE GUIDE RAIL TRANSITION DETAILS ON THIS SHEET ARE 

ALSO TO BE USED FOR TRANSITIONS TO THE PA HT BRIDGE 
BARRIERS, 

2. FOR APPROACH TRANSITION POST SIZE AND LENGTH 
SEE TABLE A, SHEET 1. 

3. FOR ADDITIONAL NOTES ANO LEGEND, SEE SHEET 1. 

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

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL 
BARRIER 

TO BRIDGE 
TRANSITIONS 

ALTERNATE CONCRETE BRIDGE BARRIER 

RECOMMENDED MAR. 30, 2006 

ko~ ~..,.,,, 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 
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SHT 2 OF 16 

RC-50M 



·~2 OPTIONAL HOLES 
:.....::lt!.........Jt"--ol=' FOR MEDIAN BARRIER 
-~~ ~ APPLICATIONS. 

W-BEAM 
RAIL ELEMENT 

20 C 3/4"lTYP, FOR W150x13.5 (W6x8.5 OR 9) POST 
10 { 1/e ") TYP, FOR W200x31. 3 ( WBx21l POST 

52 12")Ll'1. 

WI" w:,C 
-w 

::;,: 
0 

] gl:" 
~ 
w 
~ 

PLAN 

~ 

-, 
I 

,, M., 
l3"Jl°1 I 

20 ( 3/4 ") 
llorA. HOLE 

__ , - _j 

- - - 7 

SIDE FRONT 

30 ( 11/4 ") 
( TYP. l 

ROUTED OFFSET BRACKET 
TYPICAL AND ALTERNATE CONCRETE BRIDGE BARRIER 
TRANSITION POSTS 1 THRU 7, SEE SHEETS 1 AND 2. 

ROUTED 
OFFSET 

~ BRACKET

7 -
30 ( 1 ¼ "l TYP 

N 

rT N 

11. 

t 
127 ( 5 ") l~¥ ~o --I l--30 ( 1 l/4 ") TYP 

N-

3/1 ~~ 
-w 

---ct:r 
I 00 I 4 "I I I 
134 l 51/4 ") FOR 
W200x31.3 (WBx21l 

FRONT 

127 C 5 ") 

HOLE 
FOR RUB RAIL 

NOTE1 
ALL HOLES ARE 
20 ( 3/4 "l DI A UNLESS 
OTHERWISE NOTED. 

4 -0 ~I ' = -N 

0 
~ 
~ 

D 

SIDE 
( WITH ROUTED OFFSET BRACKET) 

Iii I r-1 ao ! 7 "l 

SECT! ON A-A 

W15O x 13.5 ( W6 x 8.5 o, 9 )POST DETAILS 
TYPICAL AND ALTERNATE CONCRETE BRIDGE BARRIER 
TRANSITION POSTS 4 THRU 7, 

NOTE: W200x31.3 (WBx21J POSTS 1 THRU 3 
SIMILAR, SEE DETAILS ON 
SHEETS 1 AND 2. 

NOTES 
1. FOR APPROACH TRANSITION POST HEIGHTS, SEE SHEETS 1 AND 2, 

2, FOR ADDITIONAL NOTES, SEE SHEET 1. 

3. FOR APPROACH TRANSITION POST SIZE ANO LENGTH, SEE TABLE A, 
ON SHEET 1, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

TYPICAL AND ALTERNATE 
CONCRETE BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENDED MAR. 30, 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR.30, 2006 

,m . .ew 
CHIEF ENGINEER 

SHT 3 OF 16 

RC-5OM 



~ 

0 
~ 
~ 

-

POST W150x13.S 
( W6x9l ( TYP. l 475 

( 1'-63/4") 
[.

450 C 18"l MAX. 
PIPE SIZE. 

3 SPACES 11 950 = 2850 635 \ 795 \ 1145 ft_ END RAILING POST 

(3 SPACES Ill 3'- 1½"=9'- 4½"l {2'-1") \ (2'-71/4 "), / (3'-9"1 

150x200 ( 6"x8"l ROUTED 
OFFSET BRACKET (FOR 
DETAILS, SEE SHEET 71 

W-BEAM RAIL ELEMENT 

e-------+--810 {2'-8") 

TYPE C INLET, WHEN REQUIRED, 
MIDSPAN TUBE ASSEMBLY _j L SEE STANDARD DRAWING, RC-34M 
FOR DETAILS, SEE SHT. 5. CLASS A PLAIN 

CEMENT CONCRETE CURB 

PLAN VIEW FOR THRIE-BEAM TO PA TYPE 10M BRIDGE BARRIER 

SEE DETAIL "A 11 

22, 2 < ¼ "l 21 SOL TS 
(A307J WITH WASHERS 
AND SELF LOCKING 

RAIL TUBE MEMBER 
TS 127x127x9.5 ITS SxSx¾JITYP) 

NUT OR NUT AND JAM NUT ] lf .......__ Pl 10x102x825 

12x330x514 II 
(½"x1'-l"x1'-B¼"l 
CONNECTJON PLATE ---u._ 

SECTION D-D 

<¾"x4"x 2'-8½"1 
( 2 REQ' D. l 

THRIE-BEAM TERMINAL 
SECTION BRIDGE CONNECTION 

r-D 
700 (2'-3½") 

655 (2'-1¾") ct_ END RAILING POST 

15 ( 3 ") 

PAY LIMIT FOR APPROACH TRANSITION TO PA TYPE 10M BRIDGE BARRIER, SEE NOTE 18, SHEET 1 FOR ASSEMBLED DETAIL 45 ( l¾"l 580 (1'-10¾") 

f 
W-BEAM TO THRIE-BEAM 
TRANSITION SECTION 

2 ( NESTED> THRIE 
, ~THRIE-BEAM TERMINAL 
/ SECT[ON BRIDGE CONNECTION 

370(1'-2½"> 
L 152. 4x88. 9x7, 9x514 , I (t 22. 2 ( ¼ ") 0 

DRILL AND TAP HOLE 
FOR 22, 2 ( 3/s ") 0 H. S. BOLTS 
SEE DETAIL "C" ( 1 TOTAU 

, , , 
~9 

POST W150x13,5 
( W6x9) ( TYP. J 

I~ 

: I 
1 I I 

* POST 8 

I 
I 11 

_,_µ 
POST 7 

/ 

/ ~ 
I~ 111 

~1"' * ro I POST 6 ro, 
N 

I l__!J 

P~5 

BEAM RAIL ELEMENTS\ / 
~.....----

I I 

R,, I I I I T"f\ 

II~ 
~ 

~-:nr 

F 
11 I 

I I I - TJ1 
_""] 

71 I I 

.:_µ 4-1 
POST 4 POST 2 

.cµ--
POST 1 

0 

~I~ 
CLASS A PLAIN CEMENT CONCRETE 
CURB ( SLOPED TOP) 

ELEVATION VIEW FOR THRIE-BEAM TO PA TYPE 10M BRIDGE BARRIER 

/,, 
I 00 I I I JI, 

ro "' 

:::r C 
V 

--\ / 
_,.I-.._ s 

"-._DECK \_CONCRETE 
CURB 

CL 6x31/2 x7'16x1'-B¼") I BOLTS CA307l 
END CONNECTION 88. 9 THRIE-BEAM I 

ANGLE ( 3½ ")I TERMIN~L ____ , I 

THRIE-BEAM 
RAIL ELEMENTS 

0 2 

PL 10x102x825 
C¾"x4"x 2'-8½"l 

-~ PL. 12x15Tx380 
C I < ½x6 1/4x1' -3") 

1-~--+---12x330x514 
c ½ "xl' -1 "xl' -81/4 "l 
CONNECTION PLATE 

3 SPACES G 950 2850 5 SPACES G 475 2375 1145 i END RAILING POST 

16 C ¾"> 0 THRIE­
BEAM RAIL BOLTS RAIL TUBE CAP 

CTYP,l 
(3 SPACES Cl 3'- 1½"=9'- 4½"l 

/

150x200 ( 6"x8"l ROUTEO 
OFFSET BRACKET (FOR 
DETAILS, SEE SHEET 7) 

(5 SPACES Cl 1'- 6%"=7'- 91'4") ( 3' -9 ") 

755 
( 2' -53/4 ") 

~-. 

PLAN VIEW FOR THRIE-BEAM TO PA TYPE IOM BRIDGE BARRIER 
...-w-BEAM RAIL ELEMENT 

(WITHOUT INLET PLACEMENT) 

PAY LIMIT FOR APPROACH TRANSl"11uN !U t'A ITl"t: !UM t::llilUUt: t::IAlililt:11, ::.t:t: NUlt: lt!, ::OHt:t:I 1 

r W-BEAM TO THRIE-BEAM 2 C NESTEDJ THRIE ~---k" / I ~ TRANSITION SECTION / BEAM RAIL ELEMENT:-\ / /\ ' 

~ 
CONNECTION PL 

BOLT TO BE FLUSH 
WITH BACK OF 
CONNECTION PL 

_L 

25 ( 1 "l 0 HOLES FOR 
22. 2 C 1/s ") H. S. BOLTS 
SEE DETAIL "0" ( 4 TOTAL) 

THR IE-BEAM 
TERMINAL 

D 

DETAIL A 

25 ( 1 "l 0 HOLES FOR 
22.2 ( 1/a"l H.S. BOLTS 
THRU RAIL TUBE MEMBER 
SEE SECTION D-D (4 TOTAL) 

CONNECTION 
SECTION BRIDGE 

(FOR UNASSEMBLED DETAILS, SEE SHEET 6l 

NOTES: 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION AND THRIE BEAM RAIL 

ELEMENT ARE BOLTED TO ALL POSTS. 

2. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 7. 
THRIE-BEAM TERMINAL 
SECTION BRIDGE CONNECTION 

DETAIL "C" 3. FOR LOCATION WITH INLET PLACEMENT POST 3 IS OMITTED, 

4. FOR ADDITIONAL NOTES, SEE SHEET 1. 

12 

•-r--- a 0 01- CONNECTION PL 
(½'·)r NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 

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

I C, e, e, e, e, C, e, a IQ O I I I 
e, C, C, 0 0 0 0 ,,_,_, 

~:' ' ' '11'1 'I 'I 'I 'I\ .. ,, 
- I I I _/ I I I I I I I /' 

I ' L 
I I I t I I I I I ~ I I I I 11 I I I I I I I II I I I f' 

* * * ='* * * * * * L POST 9 POST 8 POST 7 ~ ' POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 DECK 
ro;_ 

__ c-rr nrTA" 

~ 7" 7 

~ · ro ;_ 

f= / 
CONCRETE 
CURB 

A" 

THREADS OF BOLT 

THR IE-BEAM 
TERMINAL 
SECTION BRIDGE 
CONNECTION 

FOR ASSEMBLED DETAIL 

TO BE BURRED OFF AT 
FACE OF NUT AFTER 
CONNECTION IS MADE 

ELEVATION VIEW FOR THRIE-BEAM TO PA TYPE 10M BRIDGE BARRIER 
<WITHOUT INLET PLACEMENT) 

DETAIL "0" 

BC-708M THRIE-BEAM TO PA TYPE 10M BRIDGE TRANSITION CONNECTION 
BC-709M PA TYPE 10M BRIDGE BARRIER 

REFERENCE DRAWINGS 

COMMONWIEAL TH OF' IPIENN§YL VANIA 
DEPARTMENT OIF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA TYPE 10M 
BRIDGE BARRIER 

RECOMMENDED MAR. 30, 2006 
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__ W150x13,5 (W6x9t, 635 
IC! 475 {1'-6¾"1 I (2'-1") 

It. W200x31, 3 

TYPE C INLET 

PLAN 

-; 
I I 

THRIE-BEAM RAIL 

' ,, 

' ' lil ... J ,, 
m . " " ''" "" ,, ,, 0 

,, 

,, 7 I'' 
,, 

,, 
,, 'T 

. ,, "' 
,, 

,, 

,, 

' 
' 
'' 

I 111 II ''' 
" ' 

I Ir I 

' 

795 
( 2' -7¼ ") 

- -"-- -

j 
~ 
It 

MIDSPAN TUBE 
ASSEMBLY 

MIDSPAN TUBE 

'' 11 11 
_ 1-;J1 ',, 
-1=,1 

I 11 I 

m ' 
' '' I 11 I r 
' 

. 
CONCRETE CURB 

ELEVATION 

CONNECTION TO 
10M BRIDGE RAIL 

THRIE-BEAM TO PA TYPE 1OM BRIDGE BARRIER 

. 
~~ -

~ -
~ 

C: 

. 
~ ~ -

5 

( 1/4 ") 

CONNECTION DETAILS 

~ 
I 12'

1
• .. , I I 

I 
( ' ' 

' 
I 

I 

I 

I 

( I ) 

I 

102 ( 4 ") I 
' 

~ 

5 

22x50 ( 1/a "X2 ") 
SLOTTED HOLE, TYP. 

TS 102x102x7.9 
TS 4x4x 5/161 

PL. 12x 112x250 
( ½ "x4½ "x10") 
EA, ENO OF TUBE 

( l/4 ") 

SECTION E-E 

It. W200x31. 3 79 ~/. (( W200x31, 3 
CW8x21l c2'- 7 4111 CW8x21l 

190 ( ¾ "l HOLE FOR 22 ( 1/s "l 0 HOLE IN 150x150x200 -:/ 
16121>:400 ( %"2'Xl'-4"l ASTM A307 (6"x6"x8"l WOOD BLOCK AND 
GUIDE RAIL BOLT W/RECESSED NUT. TS102x102x7.9 CTS4 x4x 5/16lTYP. 
2 REQ' D. 

PL. 12x 112x250 
( ½"x4½"x10"l 
EA, ENO OF TUBE 

If..-:'. - J 

l 00_ 330 
( 4 ") C 1' -1 ") 

---------"I 
-22 ( 1/s "l 0 HOLE IN POST WEB 

FOR 19'1.IX:75 C ¾ "0x3 "J A307 HEX 
HEAD BOLT W/NUTS AND WASHERS. 
2-REQ' D. EA, ENO OF TUBE, 

ROUTED 50 TS 102x102x7.9 
CTS 4 x4x 5/16) 

OFFSET 
BRACKET 
(TYP.J----, 

GUIOE RAIL 

( 2") 
TYP. l'I 

400 (l'- 3 %") Y 
OCK AND 

~ <t._ WOOD BF~ET BRACKET 

150x150x400 
(6"x8"x1'-4"J 
WOOD BLOCK 
BEYOND OFFSET 

PLAN 

WOOD OF 

(TYP.l 

190x445 ( 1/~"0x1'-5½"l 
ASTM A307 HEX HEAD 
BOLT W/NUTS AND WASHERS. 

~ 

BRACKET\ 

I ,I \f fl I ,{, ' 

~ 
,, ,, 

WBx21 

~ 
~ 

~1~ 
I: \J(~~~~~~l~J 1-1,c-,nr 

~ ~i -~ -~r: ' OFFSET __,: ,, 

~ 
,' BRACKET 

1 ,, ( TYP. J 

,ool 
,, ,, 

C TYP, l -------1 ,' ,, 
WJ 

200 
( 8 ") 

ELEVATION 

', ' ', ' :, 
', ', ', I, 

MIDSPAN TUBE ASSEMBLY DETAILS 

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

COMMONWEAL TH OIF IP'IENN§YLV ANIA 
DEPARTMENT OIF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA TYPE 1OM 
BRIDGE BARRIER 

MIDSPAN TUBE ASSEMBLY DETAILS 
RECOMMENDED MAR, 30, 2006 
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127 ROADWAY 
( 5 ") SIDE 

50 ! 2 ") -+---t-~·-t-- 44 ( 1 3/4 ") 

3 ! 1/8 ") -+--+- 30 < 1 1/4 "J 

RAIL TUBE MEMBER 

RAIL TUBE CAP 
PL 5x121x121 
( PL3/rsx43/4x41/4 ") 

30 I~¼") ( BEYOND) 

r RAIL TUBE CAP, 1 
PL Sx121x121 (PL3/is"x43/4"x43/4" l 

- ? COPE CORNERS 19 ( 3/4 ") ~ ~ ~ ~' FOR DRAINAGE 

- - ~ I --~'-------'~- 19 ( 3/4 11 ) 0 REDUCED 
1 

BASE WELDED STUDS ON 
' EACH RAIL CAP AT GUIDE 

~t~ ! RAIL CONNECTIONS-----~-

S<3/is"l !TYP.J !GRINDSMOOTHl 

BACKFACE 
OF ANGLE 

li-ll-2 

- - - - --'-·- -

----~-----

RAIL TUBE MEMBER 
TS 127x127x9.5 
( TS 5x5x¾l 

I ,in ' LpL 10x102x825 
fT½'')I C¾"x4"x 2'-8½"1 

"I 

~

FRONT FACE 

REAR FACE OF ANGLE 

RAIL TUBE 
MEMBER 71 16 

J II FRONT FACE 
44 I I RAIL TUBE 

. W=URER .,._.,._ 
( 1 3/4 ") 

I J I 44 65 
!1¾ {2½") 

SEE RAIL TUBE 
CAP DETAIL, 
ELEVATION 
VIEW---~ 

~J 
I 

30 
(11/4")-

25 ! ½"l TYP. 

ADWAY 

01 N .,.::;.: 

OE "" ' 
,r • ,, l ;-- ,, 

~i 

88.9 
C3½"l 

BACK FACE 
OF ANGLE 

45 
Clfi"l 

ct_ 25 ( 1 "l 0 HOLES 
IN BOTH RAIL TUBE MEMBERS 
FOR 22. 2 C ¼ ") 0 BOLTS 

370 
( 1'-21/2") 

q_ 19 ( 3/4 "l 0 REDUCED 
BASE WELDED STUDS ( TYP. l 
C 4 TOTALl ' 

1,:\J - - - - -::~ ---- 1- ----= 
-4 1RAIL TUBE CAP 11' 0 

RAIL TUBE 
MEMBER 
TS 127x127x9.5 
CTS 5x5x¾l 

Ir- END CONNECTION 
ANGLE NOT SHOWN 
FOR CLAR !TY 

INSTALL ANGLE WITH 
WASHERS AND SELF 

~(f_ 22. 2 ( 3/a "l 0 SOLT ( A307l -
11d' •1 lJ I II 

L _ 1 - ...J 

I "C ~ft 7 RONT FACE OF 
NGLE IS FLUSH 
ITH CONNECTION 
LATE 

01. M>f' 
~

111 (TYP.J 11 

.::-.::-.::-_-.::- .!..!.::-.::-_ - - -- - - - - - -~ - - .:L _ - - _,_ 

5 
C ¾s") 

~ 

I 

END VIEW 

115 

<4½") 

12 

(½"l 

vi" - ro 
~ ' 

LOCKING NUTS OR NUTS 
AND JAM NUTS----~ 

L 152.4x88.9x7.9x514 
< L 6x3½x¾sx1' -8¼ ") 
END CONNECTION 
ANGLE 

ELEVATION VIEW 
TOP RAIL TUBE MEMBER SHOWN, BOTH TUBES CTYP.l 

RAIL TUBE CAP DETAIL 
' --- -- ---··· C SEE Bi.:- fU':lMJ 

,.,~ 
~N 

.r;:-. ~ 
fr t1~ 

u­
<M ~­
~~ 
vm 

370 It. 27 < 1'As") 0 OVERSIZED 
( 1'-2½"l HOLES FOR 22.2 C 3/a"l 0 

SO, I I 101 I _102 I 77 I BOLTS THRU RAIL TUBES. 
( 2 ") 

190 _ 

! 4 ") I I 4 ") I( 3 ") 

40 

(1½") <7½") 

' ' / ,, ~· 
1- -:. I 
: :1 c::c 

,, I I 40 
I I 

1 I ( 1 ½ ") 
I I TYP. ,, ,, 
:1 

I BACK GOUGE 

I I 

I I IE 
-'~--'-----1-B- PL 10x102x825 

_ l __ I __ ,_I_ < ¾x4x 2'-8½"l 

- ' - -,- -1- - - - - - - -4f -r --c ljl- -
, I , i------

1 1--cb-

C GRIND SMOOTH> 

Ty 

- ~ 

~ ~~ 
.:..''?N~ V 

~ '. 
-

~i -
~ ~ -~ -

' ' 
' I ' ' 

L :if= ' ..a ;.- -.~ - a, 
I Pl 

,, 
·'a· ,, 
' " ,, 

1L_-,io;. " y I ' 

' ' 
' 

22x30 ( ¼x 11/ 4 ") ______J j 
SLOTTED HOLE 
(4 TOTAL) THRIE-BEAM 

RAIL ELEMENTS 

_END VIEW 

- ~ 

via': ~ ~ 

V ' 

;;; lol" - ~ 

-

~I~ I 
19x40 _J 
(3/4"x1½"l 
SLOTTED HOLE 

END CONNECTION ANGLE DETAILS 

0 0 0 

·1 I 40 (1½"l TYP.I 
_,_ 0 

-=-~--==~~~-==---::·:.!-_.:'.-_I - -
,,, ,,, 

0 0,1, 0 
if4=====~==-~ - -'.- - - ~ 

:1: 

L152.4x88.9x7.9x514 
C L6x3½xo/i6x1' -8¼ ") 

0 PL. 12x157x380 
( Y2x6 1/4xl' -3 "l 

SEE CONNECTION PLATE 
DETAILS, THIS SHT. 

ELEVATION VIEW 
THRIE-BEAM RAIL ELEMENTS NOT SHOWN FOR CLARITY. 

l ll!~1 
~= ~=ti = F-[ ~""'-=-~·)~ 

, , I , ~ 
PL12x157x380 

'i. FOR 22.2y 
C 3/a"l 0 BOLTS 
C 4 REQ' D. l 

40 

!1½") 

40 

{1½"> 

,, 
NOTE: L _I, 

FOR DETAILS OF HOLES ~ 

SEE SHT.4. ~ 

. . I 

------e­
l Jl' f" IN CONNECTION PLATE :;: ;"; I 

BACK FACE OF 
330 I 

L 152. 4x88. 9x7. 9x5~4 
C L6x3 ½xo/i6xl' -8 1/ 4 "l 

I 1' -1 ") 

END VIEW PL 12x33ox5J4 ELEVATION VIEW 
CPL½"x1'-1"x1'-8¼"l (RAIL TUBES NOT SHOWN 

FOR CLAR I TY) 

CONNECTION PLATE ASSEMBLY DETAILS 

825 
c 2' -8½ "l 

3TO 

{ ,, -2½ ") 

t. 21 !1'As"l0 

OVERSIZED HOLES 

FOR 22. 2 C ½ "l 0 BOLTS 

PL 10x102x825 
(PL ¾"x4"x 2'-8½") 

305 

( 12 "l 

PL 10x102x825 y ,J ~ : It< 2 EACH PLJI t~ 
(PL ¾"x4"x 2'-8½"l 
< 2 REQ' O. l 

5 
( ¾s"l 

PL 10x102x825 
(PL ¾"x4"x 2'-8½") 

{ ½x6 1/4X 1' -3 ") 

RAIL TUBE 
MEMBER 
(TYP.l 

PL 12x157x380 
(PL ½"x 61/4 "x1'-3"J 

NOTES: 
1. USE THIS SHEET WITH SHEET 4. 

2. FOR ADDITIONAL NOTES, SEE SHEET 1 ANO SHEET 4. 

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

COMMONWEAL TH OF IPENNSYLV ANIA 
DEPARTMENT OF TRANSPORTATION 

BVRBAU OF DESIGN 

GUIDE RAIL 
BARRIER 

TO BRIDGE 
TRANSITIONS - -1~- - ---:-:~ 

BACK FACE OF __j 
L152.4x88.9x7.9x514 

SECTION E-E THRIE-BEAM TO PA TYPE 1OM 
BRIDGE BARRIER 

CONNECTION PLATE DETAILS 
( L6x3½x¾sx1' -8¼ "l 

PL 12x330x514-----­
< PL½ "Xl' -1 "x1' -8 1/4 ") 

SECTION F-F 
(RAIL TUBES NOT SHOWN FOR CLAR I TYl 

PL 12x157x380 

(PL½"x 6¼"x1'-3"l 

BC-708M THRIE-BEAM TO PA TYPE 10M BRIDGE TRANSITION CONNECTION 
BC-709M PA TYPE 10M BRIDGE BARRIER 

REFERENCE DRAWINGS 

RECOMMENDED MAR. 30, 2006 

kCJ-. ·"%';, 
DI RECTOR , BUREAU OF DES l GN 

RECOMMENDED MAR.30, 2006 

'2?2:_£1./d 
SHT 6 OF 16 

CHIEF ENGINEER RC-50M 



TABLE B 
WITHOUT INLET PLACEMENT 

POSTS LENGTH SIZE 
1 THRU 9 2135 ( 7' -0") W150x13. 5 C W6x9l 

BEYOND 9 1830 (6'-0") W150x13, 5 ( W6x9J 

WITH INLET PLACEMENT 
POSTS LENGTH SIZE 

1 THRU 2 2440 C 8' -0") W200x31. 3 C W8x21l 
4 THRU 9 2135 (7'-0") W150x13. 5 ( W6x9l 
BEYOND 9 1830 (6'-0") W150x13. 5 ( W6x9l 

150 C 6") 

I:~., I . T I · 75 
I ( 3 ") 

'i. 
I 

-<p F+ 75 
( 3 ") fs~ ~1~ 81 - ~ 

I 
0 
V 

,,, 

cb :1: ]~ " 
I " 

-
" 

Nl~"'o.: 0 _ ..... >-
- V ~ 

ELEVATION 

20 < % ") 0 

HOLE ( TYP.) 

SECTION B-B 

MIDSPAN TUBE 
WOOD OFFSET BRACKET 

R TRANSITION SECTION 
R THRIE-BEAM RAIL 
LEMENT 

\

-BEAM RAIL ELEMENT 

I ~----,- ----1 
} -- ~--!] --{ ROUTED I 11 

OFFSET 111 g ~ 
BRACKET I 11 N -

I I II _J_ 
LPl1 1~ 

20 C 3/4 "l ( TYP. l ( TYP. l 

NI"" N'.:.. 

_<j 

£1~ 

~ ,
1 

o 'o =-- 255 ( 1 0 "l 0 POST N l"'l 1 0-

~1:: 
~ 

0 00 

01· a-ltr 
a,,-0~ 
r- I,.., 0 :' 

' ,.p ' r-

~I~ 

~q"" 98 
~P½"> 

oo-'o~'-L 
~-

L
- '.:: 

- 0 
N ;" 

-~ 
I<- 194 

........ = 
in 9:o~ < 

.. ;- c1%"1 

v~ 

L
- '.:: 

- 0 
N ~ 

-~ 

~1·~0~ < 
a) 11"') 0 ~ 
a;), lD I O = 

._ 

.. ill 
( 7 % ") 

01;_ I;,~ 
- '-" N ~~ BOLT AND NUT C TYP. J N ' -

- N 0 

;;1t I;- -,H"f 
N~ 0 -~ ' 

~ ~~ 
001;,'f_ 
=':' 

"' 

-·t :::l-'rJ'i'oa--1 
N ' <Dr­
- N--

-1,/! 
00 ' 

"' 
""t N ' <Cr-­
._ N-._ 

-1,/! V ~ =· - <SEE RC-52M, SHEET 21 
~It-+-. 1 ' -·1 I 1-

- "' ,,. 
I II 

POST I Ill 

W150x13.5 I I 
CW6x9J~ I 

~ 

- ' OOIV 
I I 
I I 

I I 

0 -- ~ 

BEYOND POST 9 
I AT W-BEAM RAIL ELEMENT) 

SEE NOTE 7, SHEET 1, 

FOR POST DETAILS SEE 
RC-52M, SHEET 1. 

'i. 

II I 
II I 

II I ~ 
II I ~ V 

N ' 
II I ~ -

- V 

II I -
II I 

II I 

I I --
W150x13.5 (W6x9) STEEL POST 

2135 C 7' -0") LONG w/150x200x360 
( 6 "x8 "x1' -2 ") ROUTED OFFSET BRACKET 

POST 9 

'i. 

I I 
I 0 

I I 1,£ 
I B r- ~ 

~ ' 
I i ~ ~ 
I 0 
I I 
I 0 
I I . ---

W150x1:3. 5 ( W6x9l STEEL POST 
2135 ( 7' -0 ") LONG w/ 150x200x45B 

( 6 "xB "xl' -51/s ") ROUTED OFFSET BRACKET 

POST 8 

vi# ~N 
N' 

V 

--'--

W150x13.5 (W6x9l STEEL POST 
2135 < 7' -0 "l LONG w/ROUTED OFFSET 

BRACKET ( SEE DETAILl 

POSTS 1 THRU 7 
C WITHOUT INLET PLACEMENT> 

POSTS 4 THRU 7 * 
C WITH lNLET PLACEMENT) 

v.&,i I 1-----= 
I 
I 
I 
II 
II 
II 

~1# ~N ~· - "' I 
II 
II ·~ 

W200x31.3 (W8x21l STEEL POSTS 
2440 ( 8' -O"l LONG w/ROUTED OFFSET 

BRACKET (SEE DETAIL) 

POSTS 1 AND 2 
C WITH INLET PLACEMENT) 

50 12"lf:30 11" "II ~ 14 TYP.l 

I r- 52 ( 2 "> 
,_,_ 

50 < 2 ")~ F30 ( 1 ¼ ") < T ~ YP.) 

I r-s2 c2"1 4~ ( 11/4"l(TYP.l 

~115 (41/2") 

75 
( 3 ") 

-t 

If. 20 c ¾ ") " J--'l __u I 
HOLES ( TYP. l ~ 

POST 9 

150 
( 6 ") 

11. 
30 ( 1¼"1 

I I 
180 ( 7 "l 

At 
180 C 7") 

1-127 (5") 

l-127(5") 98 C 3¼ ") 

tt 20 ( r~ ")" 
HOLES ( TYP. l _;-~-

POST 8 

it 20 C ¾ ") 0 .Y" _ 
HOLES < TYP. J ~ 

l----194 ( 7% ") 

POSTS 1 THRU 7 * 

* AT LOCATIONS WITH INLET PLACEMENT 
POST 3 IS OMITTED AND POSTS 1 AND 2 
ARE W200x31. 3 ( W8x21J ( SEE TABLE B). 

.A. A= 50 ( 2 "l FOR Wl 50x13. 5 ( W6x9l 
A= 67 (2%"l FOR W200x31,3 CW8x21l 

~ B= 150 (6") FOR W150x13.5 (W6x9) 
B= 180 ( 7 ¼ ") FOR W200x31. 3 ( W8x21) 

POST DETAILS 

150 

( 6"} 

'i. I '/. "I 75 I I I 30 I 1 • ( 3 ") 

~ r 180 ""' 
3/. I II 20 ( 4 

~ ... 
I I :.:t~ I I _ _ . 
I - ,, 

• 0 
-q-~,nO"I };,;~,.1171 ~'.::~~ 

NOTES: 
1, FOR LOCATION OF POSTS, SEE SHEET 4. 

2. FOR AODITIONAL NOTE_S, SEE SHEET 1. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN -ru"' I L-10 l¾"I -·--......_ STEEL POST 

F!~ 
20 ( ¾") !2l 

r~,, ~H~-t 
F II i 180 '""' 

HOLES~ _ 

I I :.:j;:: 

SECTION A-A 

SEE TABLE 8 
FOR SIZE AND 
LENGTH. 

HOLE 
C TYP. l 

POST 

ROUTED 

I 

---r 

9 POST 8 

OFFSET BRACKET DETAILS 

I - -
I 

POSTS 1 THRU 7 * 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA TYPE 1OM 
BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENDED MAR. 30, 2006 

~~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 ~-em 
CHIEF ENGINEER 

SHT 7 OF 16 

RC-SOM 



POST 7 

~I 
al, 

" 'l' 
. i 

~( 0~ ~· I ;. -
)__. 

I I I 
I I 

' I + 
POST 7 

TYPE D INSERT 
ASSEMBLY 
( SEE BC- 734Ml 

I 

SECTION D-D 

2 SPA Q 950 C 3' -1 ½ ") 771 
= 1900 (6'-3") C 2' -61/4 ") 

OFFSET BRACKET CTYP.J 
( SEE SHEET 9 FOR DETAILS) 

POST 6 POST 5 

FOR DETAILS OF MIDSPAN TUBE, SEE SHEET 11 

\ 
460 460 r 3 SPA Q 475 { l'-63/4") 

1425 ( 4' -8174 ") ( 1'-61/s")- I -
I (1'-61/g") 

~-l:-1 I_.,...-\ 

I 

POST 4 POST 3 POST 2 

450 (18") MAX. 
PIPE SIZE. 

298 

( 11 3/4 ") 

i ENO RAILING POST I 
1120 

( 3' -8 ") 

TYPED INSERT ASSEMBLY 
( SEE BC-734Ml 

c:{r=' ft= ft= F 

CNOTE: TOP RAIL NOT SHOWN 
FOR CLARITY, SEE BC-713Ml 

CEMENT CONCRETE CURB 

PLAN VIEW FOR THRIE-BEAM TO PA BRIDGE BARRIER 
····--·· -··· -- -· ·--··-··-(WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILAR> 

TYPE C INLET, WHEN REQUIRED, 
SEE STANDARD DRAWING, RC-34M 

~ D C. ENO RAILING POST 754 't. 
( 2' -5¾ "l 

480 

PAY LIMIT FOR APPROACH TRANSITION TO PA BRIDGE BARRIER, SEE NOTE 18, SHEET 1 C 1' -T "J -
\ 

W-BEAM TO THRIE-BEAM 
TRANSITION SECTION 

W-BEAM 
RAIL ELEMENT 

m 
:r:.µ 
~I 

" "T 

T 

I I I 
I I 

' I + 
POST 6 

RAIL TUBE MEMBER 
TS 127x102x9.5 CTS 5x4x3/al(TYPl 

22. 2 { Ya "l 0 SOL TS 
IA307l WITH WASHERS 
AND SELF LOCKING 
NUT OR NUT ANO JAM NUT 

12 ( 1/z"l PL 

12 
(1/z") 

THRIE-BEAM 
TERMINAL SECTION 
BRIDGE CONNECTION THREADS OF SOLT 

TO BE BURRED OFF AT 
FACE OF NUT AFTER 
CONNECTION IS MADE 

DETAIL 

12 

,---, 

<=i I' 
,:-,--,-

d:::::::J I T 
r'.'",T 

I I I 
I I 

' I 

+ 
POST 5 

/ 

/I 
~10i" 0~ ~, 

;. 

(1/z") 
3 

~ 

THRIE-BEAM 
TERMINAL 
SECTION BRIDGE 
CONNECTION 

CONNECTION PL 

,---, 

5...: 
I , I 

d=J I ,---

I I I 
I I 

' I 

+ 
POST 4 

2 CNESTEOJ THRIE :\ 
BEA• RAIL ELE•ENTS 

,---, ,---, 

di 

de 

I 

" Ejl 

T 
di 

T 

,-, 

~ O· 

I I 

<=' 0 

RAIL TUBE CAP CTYP.J r -
1

- I - - - - -

2-25 I 1 "l 0 HOLES FOR ...J -

22. 2 ( Ya") H. S. BOLTS 
( IN CONNECTION PLATES 
ONLY, SEE SHEET 1 OJ 

16(o/s"l0THRIE- I--,-----
BEAM RAIL BOLTS -

I 

1 PL 12x90x555 
"" ... ,,,, (Pl ½"x31/2"x1'-10"l 

,o " ~ 

,

0 

' j CJ;. : I jg&, 
I ' 

~4-25 ( 1 "l 0 HO~ES FOR 
22.2 ( 1/e"l H.S. BOLTS 
SEE DETAIL D I I\ 

\_PL 12x330x514 

~ 
...... Iii 

I THRIE-BEAM ~ ' I I 11 : I I RAIL ELEMENTS ~ 
CPL ½"x1'-l"x1'-8 1/ 4 "J 

I 

I I I ~, ~, 
~ 

POST 3 

I I I 
I I 
r, 

+ POST 2 

II 

" 
I 

LL~---------
...L..-' 

~ 
POST 1 

CLASS A PLAIN CEMENT CONCRETE 
CURB (SLOPED TOP) 

_____ ] Vi 
I 

4-2S ! 1 "J 0 HOLES FOR __J 
22. 2 ( Ya "l HEXAGON HEAD 
CAP SCREW & WASHER 

* NOTE: SEE SHEET 10 FOR 
COMPLETE DETAILS OF 
CONNECTION PLATE ASSEMBLY 

y 
' 

THRJE-BEAM I ~ / 
TERMINAL . _J I 

L,ARRIER 

CONNECT ION* 

I DECK 
~DOR WALL WALL 

ELEVATION VIEW FOR THRIE-BEAM TO PA BRIDGE BARRIER NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

<WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILARl 

NOTES• 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION AND THRIE BEAM RAIL 

ELEMENT ARE BOLTED TO ALL POSTS. 
2. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 9. 
3, FOR ADDITIONAL PA BRIDGE BARRIER NOTES, SEE SHEET 1. 
4. SEE BC-712M FOR PA BR[DGE BARRIER DETAILS ANO HARDWARE NOT SHOWN. 

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OIF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA 
BRIDGE BARRIER 

RECOMMENDED MAR. 30, 2006 

k~ 
RECOMMENDED MAR. 30, 2006 

pz...eM/ 
DI RECTOR , BUREAU OF DES I GN CK!EF ENGINEER 
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~1:: 

~,..., ~ 

£1~ 

255 { 10") 0 POST 
BOLT AND NUT C TYP. l 

~I~ 
~ 

0 
ro 

,;: 1· r-l ,' ~; al'" 
~ I.Cl - <01'-

( SEE RC-52M, SHEET 2) 

I ' 
POST I I 
W150x13.5 I II 
{W6x9J-ll II 

·II II 
II I 
I II 

"" nl~ O• = i,, 

BEYOND POST 7 
( AT W-BEAM RAIL ELEMENTJ 

SEE NOTE 7, SHEET 1. 
FOR POST DETAILS SEE 
RC-52M, SHEET 1, 

'i. 

i 
-F'o ~ 

' 

'4 ") C TYP. l 

2 ( 2 ") 

127 < 5 ") 

I II 
I II 

I II I"" I I ,;o r-o, 
I I :': ;_. 
I I 
I I 
I 0 
I 0 

W150x13.S (W6x9J STEEL POST 
2135 ( 7' -O"l LONG w/150x200x360 

( 6 "XS "x 1' -2 ") ROUTED OFFSET BRACKET 

POST 7 

'i. 

' F
30 C 1 l/4 ") ( TYP,l 

,- 52 ( 2 ") 

~I~ 

< 
rt-1-----1 c i¼ ") 

in- - -

r-l_' o;;fe. <"L-:,"!. f Ll'l Ll'l = 

~~To~ 
~ ~~ 

II II 

II II 

~1. ~"" ~~ 

' '" 

I ro ~ II I 1~ 
~ ' I n, - ~ 

I I 
I I 
I I 
I I 

W150x13.S (W6x9l STEEL POST 
2135 C 7' -0 "l LONG w/ 150x200x458 

( 6"x8"x1' -51/s"l ROUTED OFFSET BRACKET 

POST 6 

'i. 

-L·· '.: N;:,;:::: 0 
- ro - -

( 

~1·~0~_'.:, < 
0 •tn ,:n -
CO , l/l I O: 

C\I - a;ir-

II I 194 --· = <7%") 

I 
I 
I 
I 
I 
I 

:£ -· ~~ ~, 

'" 

~1~ ~~ 
n' - ;,. 

'J __ 

W150x13.5 (W6x9l STEEL POST 
2135 ( 7' -O"l LONG w/ROUTED OFFSET 

BRACKET ( SEE DETAIL) 

POSTS 2 THRU 5 

'i. 

65 

194 (2%"1~ , :nJ I I ;~~ •. 
"'*H- -

rrntt-L 
Dti I" ITTl'!'O~;.( o '""m ~ 

,:C. l.l1 I O: 
N • ,:CI'-

:£ 
~1~ ~, 

'" ' 
1 '*""'*''I I 1~ 

I 

' ' II 

II ml~ ~~ 

II 
w' 

II - "' 
II 
II 
~ 

175 
( 7 ") 

W200x31.3 iW8x21) STEEL POSTS 
2440 ( 8' -0 ") LONG w/ROUTED OFFSET 

BRACKET I SEE DETAIU 

POST 1 

) 

~

50 
F'o II v, "JI TYP,, 

) 

~

67 
F'o 11 ¼ "JI TYP,, 

rl-t----,--. :-+-!--, ~ 
115 (41/z") 115 ( 4½ ") 

T 
127 ( 5 ") 98 ( 3 3/e ") 

194 C 7¾"> 194 C 7% ") 

'f. 20 C 3/"4 ") 0 
HOLES ( TYP. J 

"' / ---
POST 7 

It 20 ( ¾ ") 0 ~ 
HOLES CTYP.) 

POST 6 

TABLE C 

75 

fs 
20 ( ¾" 
HOLE 
( TYP. l 

POSTS LENGTH 

1 2440 ( 8' -0") 
2 THRU 7 2135 (7'-0") 
BEYOND 7 1830 ( 6' -0") 

150 
I ( 6") 

Ii. 
I 

30 ( 1 ¼ "l 

I r 180 ( 7 ") 
I 

vr ' 
61 
180 ( 7 ") 

POST 7 

SIZE 

W200x31.3 (W8x21l 
W150x13,5 (W6x9l 
Wl 50x13. 5 ( W6x9l 

20 C ¾ 
HOLE 
(TYP.l 

75 
( 3 ") 

") 0 

fs 

150 

( 6") 

'i. 

: 
I 
I 
~ 

IN 
I 
I 

POST 6 

it 20 ( 3/"4 ") 0 
HOLES CTYP.l~ 

POSTS 2 THRU 5 

POST DETAILS 

30 ( 11/4" 

' 

-

180 ( 7 ") 

98 ! 3 3/e ") 
'- 20 
( ¾"l 0 
HOLES 

~ 
1- · I 1 -: ( 1

3
~4 ") 

0 
ro1~ 

;;;, 
~1,;. all':' ~ ~ l.l1. 

It_ 20 ( 3/4 ") 0 

HOLES (TYP.J 

'i. 20 
( ¾") 0 
HOLES 

61 fs ~I~ 61 F 
' 

180 C 7 ") 

POSTS 2 THRU 5 

ROUTED OFFSET BRACKET DETAILS 

POST 1 

rP
180 

) 

I I I 1'~, "I 

I I 0 

I I ~ ~ -
- ,-

;;;, 
~ 

"" 0 
m 

m . ~ ' ~ ~ --
I I ~1;: 1 'i1 

POST 1 

NOTES: 
1. FOR LOCATION OF POSTS, SEE SHEET 8. 

2, FOR ADDITIONAL NOTES, SEE SHEET 1. 

75 

200 =p:c 3 
c 8 ") I ") 

15.90 x400 < ¾"0 x1'-4") 
ASTM A307 GUIDE RAIL 
BOLT WITH RECESSED 
NUT CTYP.l 

194 103 ~ 
( 7%") '~~1111 / ~I~ 

l'llr- 0 ~ ';#! ]'" 
,;c I l.l1 a, 

N "".' ,.,I".., 
~17; 

~ ~1~ Nl;-'1a: ~I: ~{ ~:: gl': 

MIDSPAN 
TUBE SUPPORT 

TWO 150x150x200 (6"x6"x 0'-8"lWOOO BLOCKS 
ATTACHED TO 1 00x1 00x8 ( 4 "X4 "Xo/is ") SQUARE TUBE 

W/150x200x400 ( 6"x8"x1' - 4"l WOOD BRACKET 

ROUTED 
OFFSET 
BRACKET 

W-BEAM RAIL ELEMENT OR £ TRANSITION SECTION OR 
THRIE-BEAM RAIL ELEMENT 

f-- ,--------1 
T- - 1 1,,. 1 - - T - - { 

I II 

I II 
1111 

:, i"Ei"' 

~I"" N ro 

20 ( 1/4 ") ( TYP. )--1-4--.> L_ 10 ( ¾ ") 1111 I 

ROUTED 
OFFSET 
BRACKET 

c:: ~ iTYP.l 

~ STEEL POST SEE 
180 TABLE C FOR 

{ 71/4 "l SIZE ANO LENGTH. 

SECTION A-A 

£ W-BEAM RAIL ELEMENT OR 
TRANSITION SECTION OR 
THRIE-BEAM RAIL ELEMENT 

f-- ,--------1 
T- - 1 1,,. 1 - - T - - { 

I II 

I II 81;.: 
N 

SECTION B-B 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA 
BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENDED MAR. 30, 2006 

~-.CJ.~. 
--~--- ·~ 
D !RECTOR, BUREAU OF DESIGN 

RECOMMENDED IAAR, 30, 2006 

'2?1--ew 
SHT 9 OF 16 

CHIEF ENGINEER RC-5OM 



D 

PL 12x90x555 
(Pl ½"x31/z"x1'-10"l 

5 

( ¾s"l 

REAR CONNECTION PLATE 
PL 12x330x235 
( PL ½ "x1' -1 "x9 1/ 4 ") 

so 101 102 11 ~E 
(2") I ! (4") I (4") I I {3") IE 

225 01-,e: 
~ :-v~1f I ( 9 ") 

-~-

-q,-- -1- ~I~ - \) INSTALL BOLTS PRIOR­
TO ASSEMBLY WITH 
THRIE-BEAM 
TERMINAL SECTION 

PL 12x90X555 
(Pl ½x3½"x 1'-10") 

Ff 

BACK GOUGE 

RA I l TUBE CAP 
SEE BC-713M 
SHEET 4. C TYP. l 

1------- !t,. END RAILING POST 

2 SPA 
50 Q 140 (51/z"l, 150 

( 2 ") ( 6") 

Ill~ 
I / I -~ vi-,: :;;1# I~ j _: ::-! ----=-~ - F--....1...------!,.........J 

C GRIND SMOOTH) 
I I 

ll 27 ( 1 ½6 "l 0 , I 
OVERS I ZED HOLES FOR 22. 2 ( 3/a ") 0 I 

( A 307) BOLTS C 3 TOT AU 
F I LL PL A TE ----t---.._ 
PL 8x75x275 
(Pl o/i6 "x3"x11"l 

TYPE D INSERT t------<-...... 
ASSEMBLY 
C SEE BC-734MJ 

END VIEW 
CDELINEATOR NOT SHOWN FOR CLARITY) 

- 00 ~· -
FRONT CONNECTION PLATE 
PL 12x330x514 
(PL 1/z"X1'-1"X1'-8¼") 

01~ g::;:: 

~ ~ -
-~~ 

~ 

;;1 ~ 
~ 

~I~ 
N 

I 
I I 

-'- - -1- -+' 
Eb- -@- - 6'-1-

L, - - , - -1-" 
- - y 

L 330 

{ 1' -1 ") 
j 

ELEVATION VIEW 
CRAIL TUBES NOT SHOWN 

FOR CLAR I TY) 

PL12x300x190 
( PL ½ "xl' -O"x7½ ") 

REAR CONNECTION PLATE 
PL 12x330x235 
( PL ½ "xl' -1 "x9 1/~ ") 

FILL PLATE 
PL 8x75x275 
CPL o/i6 "x3"x11") 

FRONT CONNECTION PLATE 
PL 12x330x514 
(Pl ½"x1'-1"x1'-8¼"l 

101 

50 
C 2") 

TYPE D INSERT______, I 
ASSEMBLY ( SEE BC- 734Ml 

222 
( 9") 

~1N ~· ~ -

END OF RAIL DETAIL 
C CONNECTION PLATES NOT SHOWN) 

275 
( 11 ") 

102 

01-· ~"" - w 

;;1# 
~ 

CONNECTION PLATE ASSEMBLY DETAILS 
.36 

"½ .. ,1 

I 
C 4 ") 

~ 

I 
I 

( 4 ") 
_36 

1, t 1/, ") 

PL 12x90x555 ----11._ 
(Pl 1h"x3½"x 1'-10") 

5 
( ¾s") 

PL 12x300x 190 
CPL ½"x1'-0"x7½"l 

SECTION E-E 

~I~ 

DETA[L H 

BOTTOM 
RAIL TUBE 
MEMBER 

555 

( 1' -10") 

50 , 140 140 225 

1<2"~ Cs½">ICS½·'l ( 9 ") 
PL 12x90x555 
(Pl ½"x3½"x1'-10") 

ll 27 (1 1/is"l"' 
OVERSIZED HOLES 
FOR 22. 2 ( 3/a ") 0 BOLTS or·· r {~ V ~ I . 

I 

SEE DETAIL H 

-Gr-

REAR CONNECTION PLATE 
PL 12x330x235 
CPL ½"xl'-1"x9 1/~"l _/ L__pl 12x300x190 

FRONT CONNECTION PLATE (Pl ½"x1'-0"x7½"l 
PL 12x330x514 
CPL ½"x1'-1"x1'-8 1/~"l 

SECTION F-F 
CRAIL TUBES NOT SHOWN FOR CLARITY) 

I 

,U~i? ~ ~~~ ~ 4+ 
FILL PLATE DETAIL 

NOTES: 
1. USE THIS SHEET WITH SHEET 8. 

2. FOR ADDITIONAL NOTES, 
SEE SHEET 1 AND SHEET 8, 

3, FOR BRIDGE BARRIER DETAILS AND 
DIMENSIONS, SEE BC-713M, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BVRBAV OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO PA BRIDGE BARRIER 
CONNECTION PLATE DETAILS 

RECOMMENDED MAR.30, 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 ~..ew 
CHIEF ENGINEER 
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OFFSET BRACKET 

150x200x400 
(6x8x1'-4") WOOD 
BRACKET ( TYP. l 

TYPE D INSERT 
ASSEMBLY (SEE 8C-734M) 

( TYP. l ( SEE SHEET 
9 FOR OETAILSl 

POST 2 

01~ 
NOTE1 RAILING TUBES ANO POST 

ARE NOT SHOWN FOR CLARITY 

THRIE-BEAM 
RAIL ELEMENT 

~1"' 0~ 
00 ' 

"' 

475 

( 1' -6% ") 

~1~ -~ 

""· 

~I~ 

POST 2 

394 
(1'-3½"> 

I-- I_ POST 1 

-r-trn-t ~ ' 
V • 

2-15.90 x400 ( % "0 xl' -4 ") ASTM A307 
GUIDE RAIL BOLT W/RECESSED NUT (TYP.) 

TRANSITION CONNECTION-PLAN 
46Q 46Q _I_ 298 

( 1' -61/e"lT t 1' -61/e"fl( 113/4"l 

POST 1 

TS 102x102x7.9 
C TS4x4xo/is") 

~1-00 ' ~-

111 ° 111 

CHAMFER 
CONCRETE CORNER 

635 
SEE SHEET 10 
FOR CONNECTION 
PLATE DETAILS 

1------1- i END RAILING POST 

THRIE-BEAM TERMINAL 
SECTION BRIDGE 
CONNECTION 

TRANSITION CONNECTION-ELEVATION 

I 

I 

{ WITHOUT INLET SHOWN, WITH INLET SIMILAR! 

22 C ¾ ") 0 HOLE IN 150x150x200 
( 6x6x8 ") WOOD BLOCK AND 
TS102x102x7.9 (TS4x4xo/i6l 

360 

19.10x 355 (3/4"0xl 1 -2"l GALVANIZED F1554, 
GRADE 380 MPA (55 KSIJ HEX HEAD ANCHOR 
BOLT W/ MAX PROJECTION 35 ( 1 ¾ ") , 
NUTS, AND WASHERS ( TYP.) 

01"' ~N 

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

~I"' - V 

15,90 X300 (%"0 X 1'-0") 
GALVANIZED F1554, 
GRADE 380 MPA C 55 KS I) 
HEX HEAD ANCHOR BOLT 

FRONT 150x200x400 C 6x8x 
WOOD BRACKET NOT SHOWN 
FOR CLARITY CTYP.l 

1' -4 "l_......,,-i I 
L - - _J L - - _J 

W/ MAX PROJECTION 35 ( 1 ¾ "l 
NUTS, AND WASHERS C TYP. l 

-1. ~"' -~ 

MIDSPAN TUBE ASSEMBLY-PLAN AND WASHERS 

15. 90 x300 ( % "0 x 1' -0") GALVANIZED F1554 • 
GRADE 380 MPA (55 KS!) HEX HEAD ANCHOR 

19,1'1lx445 C¾"0x1'-S½ 11 l 
ASTM A307 HEX HEAD BOLT 

BOLT W/ MAX PROJECTION 35 <1¾"> • 
NUTS, AND WASHERS t TYP.l 

W/NUTS AND WASHERS CTYP.) ----~ 

TS 102x102x7.9 
( TS4x4xo/is "l 

19 (3/4 11 )0HOLE (TYP.) 

TS 127X 127x4. 8 
( TS 5x5x¾s "l 160 C 63/is ") LONG 

0 1;;,,. ~1~ r- (\I <D (\I 

2S0 

I. ( 9 3/4 ") 

65 
(2%") 

~1" 00 1:§;_ r- r- f'):.. 0 ) =-- r-0 
0 
N l ~ -

;;,: D ~ 

-=tr-.- - ,---' 

01""-
~ -

~ C:) = 
~ I I 125 I o;,:-... -· ~,. I 

116 
{4%") 

394 
(1'-31/2") 

.100 360 
( 4 ") ( 1'-21/e"l 

~I~ 

MIDSPAN TUBE-PLAN 
58 

C 23/is "l 

~I~ 

TS 102x102x7.9 
C TS4x4xo/isl 

/

22 X 50 (1/s" X 2") 

SLOTTED HOLE ~TYP. l 

;::In \ 1015 

0 I" 1-Lll O ,n : 
N-r-r-- - -

iJ~02 
( 4 ") 

7 
< ¾s"l < o/is "l 

SIDE VIEW 

B ( o/is"l 

TS127x127x4,B 
( TS5x5x¾s "l 

63 
( 2½ ") 

160 

< 6o/is"l 

HOLE ( TYP, J 

70 

( 23/4 ") 

TOP VIEW 

- (3'-6¾") JV 

6 ( ¼") 22 X 50 { 3/s" X 2 ") 
SLOTTED HOLE (TYP.J 

<;:>++ ~10: 
;;ii~ 

PL.12x116x250 <½"x 4%"x 10") 

12x250x200 
( ½ "x93/,i "XB ") 
PLATE 

12x205x200 
< ½"xB"xB"l 
PLATE 

19 X 75 
C ¾"x 3"1 
SLOTTED 
HOLE ( TYP.) 

MIDSPAN TUBE-ELEVATION 

NOTES: 
1. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 9. 

2, FOR APPROACH TRANSITION POST LOCATIONS, SEE SHEET B. 

3. SEE BC-734M FOR ANCHOR ASSEMBLIES. 

4. FOR BRIDGE BARRIER DETAILS AND DIMENSIONS, 
SEE STRUCTURE PLANS. 

5. FOR ADDITIONAL NOTES, SEE SHEET 1. 

0 

~I,;;_ I ,"'~ •• " '') <D ~ 

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 

0 = 
60 -. "t~ l~r ~1~ f')I~ 

<D N 140 

;;1~ - CS½") 
:2 ~ 

N 

BUREAU OF DBSIGN 

- I; 

FOR ADDITIONAL 01~ 
INFORMATION ~ 1 

ON END BRACKET, :... 
SEE DETAIL A 

22 X 75 ( 1/a" X 3 ") 
SLOTTED HOLE < TYP. J 22 X 50 _l 

65 

205 {2½"> 
GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

½-+--t. 22 C 1/e ") 0 HOLES IN POST 
WEB FOR 19.10x 75 (¾"0x 3"1 
A307 HEX HEAD BOLTS W/ 

( 4 ") 

200 

POST 1 

( 8 ") 

NUTS AND WASHERS 

MIDSPAN TUBE ASSEMBLY-ELEVATION 
( FRONT 150x150x400 ( 6xBx 1' -4 ") 

WOOD BRACKET NOT SHOWN FOR CLARITY> 

< 1/a"x 2") 
( B "l 

SLOTTED 
HOLE C TYP. l 

SIDE VIEW ELEVATION 

DETAIL A - END BRACKET 

THRIE-BEAM TO PA BRIDGE BARRIER 
MIDSPAN TUBE ASSEMBLY DETAILS 

RECOMMENDED MAR. 30, 2006 

k~ 
0 !RECTOR, BUREAU OF DES !GN 

MAR, 30' 2006 L:.::._ __ :-:---;"11 RECOM:;~~.w- I R c- 5 o M 
CHIEF ENGINEER 

SHT 11 OF 16 



OFFSET BRACKET (TYP.) 
CSEE SHEET 14 FOR DETAILS) 

1900 
( 6' -3 ") 

W-BEAM RAIL 
ELEMENT 

P0~T 5 

i MIDSPAN RAIL SUPPORT r 450 ( 18") MAX. PIPE SIZE 
. 1830 (6'-0") 

TYP. CONCRETE BRIDGE BARRIER TRANSITION SECTION 

FOR DETAILS OF MIDSPAN TUBE, SEE SHEET 13 ---~ 
4 SPACES a 950 (3'-11/_g_"l=3800 ( 12'-6") C 2' -1 '.'l, _ }~7 _,JO~,_ 635 4575 

IC 1' -2"* 8")1 (2' -1 ") ( 15' -0") • 

POST 4 POST 3 POST 2 0 ·: 
1L j o <XJ 

1 N-

305(1'-0") 

W-BEAM TO THRIE-BEAM 
TRANSITION SECTION 

2 (NESTED) THRIE-BEAM RAIL ELEMENTS TYPE C INSERT ASSEMBLY C SEE BC- 734Ml 
THRIE-BEAM TERMINAL SECTION 

TYPE C INLET, WHEN REQUIRED, 
SEE STANDARD DRAWING, RC-34M 

BRIDGE CONNECTION 

PLAN VIEW FOR THRIE-BEAM TO VERTICAL WALL BRIDGE BARRIER 
(PLAN VIEW FOR TYP. CONCRETE BRIDGE BARRIER SHOWN; PLAN VIEW FOR ALT. CONCRETE BRIDGE BARRIER SIMILAR) 

(W[TH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILAR) 
A PAY LIMIT FOR APPROACH TRANSITION TO VERTICAL WALL BRIDGE BARRIER, SEE NOTE 18, SHEET 1 
r 

1900 A 
( 6' -3 ") I' 

4 SPACES II:! 950 <3'-1½"1= 3800 ( 12'-6"1 1218 
( 4' -0") 

635 , _ 357 _ ,?O~ 635 4575 
(2'-1") lc1•-2uJ(8" C 2' -1 ") ! 15' -0") • 

TYP. CONCRETE 
BRIDGE BARRIER 

W-BEAM RAIL W-BEAM TO THRIE-BEAM 2 (NESTED) THRIE-BEAMIRA!L ELEMENTS I I I TYP. CONCRETE BRIDGE BARRIER TRANSITION SECTION IJYP. CONCRETE 
ELEMENT TRANSITION SECTION TI-IRIF-RF .. 6J.I TFRIJINAI <;Fl"'TTnN 

1 
II I 11 BRIDGE CONNECTION 

I ---+-I 
810 

I I 

c 2· -8 "l Cl 
-, 

I I 

BRIDGE BARRIER 

s:i I 

rot ' 
~ ~ , I _ I 

o ~ ------------- I t ml ro •01 ...... ~ 0 I <l) , 

[- t;;;t;:::t;;~;;;;;j I o , , , _,_ _ _ ~ 1 I ~ 

, ~ · · · ·' ' :I: : ------------ I j 1,-C 
:~ ' I 

I I I 

"I~ O' - ;,, 

~f 0~ 
~' 

N 

1 I I 

I I I 
L,a 

POST 6 

I' 
I 

I I I 

I I 
LU 

POST 6 

1[ 1- I inn 

II 11 I I I r-- -7~ 
o I I 

, 7 ' I ~c.________l_ ~ -

\\ .v,,... I I I A0110. I I I I , , 1 :' 1 , 

, , I I I I I / "' -- 1-1----------------' , J. 

A 
r 

1900 ;f 
(6'-3") /I 

I I I I I I I in~ I'- - I I'- iL .o\. 

'
_lf a::~~~ g ~ I I I 

Lu 
POST 5 

I I I 
LU 

I I I 
LU ~ I I I N -

I I I 

CLASS A PLAIN CEMENT I,, ELEVATION VIEW FOR THRIE-BEAM TO TYP. VERTICAL WALL BRIDGE BARRIER 
CONCRETE CURB ( SLOPED TOP) L,----' ( WITH INLET PLACEMENT SHOWN! WITHOUT INLET PLACEMENT SIMILAR) 

POST 4 POST 3 

POST 2 POST 1 

PAY LIMIT FOR APPROACH TRANSITION TO VERTICAL WALL BRIDGE BARRIER, SEE NOTE 18, SHEET 1 

4 SPACES Q 950 (3'-ll'.g_"l= 3800 (12'-6"1 
-'- 1218 635 357 _ ,?03 635 4575 

I 
( 4' -0") ( 2' -1 ") IC 1' -2 ")IC 8" C 2' -1 ") 

-li---..?.2---
C 15' -0") • 

CONCRETE SLAB 

. i i I \ £ ··1 
W-BEAM RAIL W-BEAM TO THRIE-BEAM 2 C NESTED) THRIE-BEAM RAIL ELEMENTS I THRIE-BEAM TERMINAL SECTION 

ELEMENT TRANSITION SECTION 810 I I I I 
ALT. CONCRETE BRIDGE BARRIER TRANSITION SECTION I ALT. CONCRETE 

BR I DGE BARR I ER 

-a 
I I I 

I I I 
LU 

POST 5 

-10, 

I I I 

I I I 
LU 

---r 
1 I I 

I I I 
LU 

( 2' -8 "l 

---'------'-
~ 

I I L I I I ! 
'J.-s::'7 11 ,---~ I 

' I 

BRIDGE CONNECTION 

cr--T 

~

: 
I· 

J" "I':' 
I 

I 
~ I 

0 
0 
N I

:· •BASED UPON RC-59M, FLARE RATES FOR 
~ ~ BRIDGE BARRIER DESIGN, 70 MPH DESIGN SPEED 

, ro . 

~

;_ o;: N 

C -. 
-

T 

CONCRETE SLAB 
POST 4 POST 3 I 

CLASS A PLAIN CEMENT I I I 

CONCRETE CURB (SLOPED TOP) L._. 
POST 2 

I I 
L," 

POST 1 

ELEVATION VIEW FOR THRIE-BEAM TO ALT. VERTICAL WALL BRIDGE BARRIER 
(WITH INLET PLACEMENT SHOWN; WITHOUT INLET PLACEMENT SIMILAR) 

NOTES: 
1. W-BEAM RAIL ELEMENT, TRANSITION SECTION AND THRIE-BEAM RAIL ELEMENT 

ARE BOLTED TO ALL POSTS. 

2. FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 14. 

3. SEE BC-703M FOR BRIDGE BARRIER DETAILS AND HARDWARE NOT SHOWN. 

4. SEE STRUCTURE DRAWINGS FOR OTHER BRIDGE BARRIER DETAILS AND DIMENSIONS. 

5. FOR ADDITIONAL NOTES, SEE SHEET 1. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO VERTICAL WALL 
BRIDGE BARRIER 

MAR, 30. 2006 I 
RECOM;;E'.e.4M' I R c- 5 0 M 
CHIEF ENGINEER 
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~1,1' 0~ ~, 

"' 

~1;£ =~ 

~1;: 

150x200 150x200x400 
( 6x8x 1' -4") 
WOOD BRACKET 

TYPE C INSERT ASSEMBLY (SEE 8C-734Ml 

POST 2 

( 6 "x8 "l OFFSET 
BRACKET ( TYP, l 
( SEE SHEET 14 
FOR DETAILS) 

Q 

950 
( 3'-1 ½ ") 

THRIE-BEAM 
RAIL ELEMENT ~1#. =v 

~1;: 

950 

(3'-1½"> 

-r-r-.1..Hr- )31':' 
~ . 

2-15,90 x400 ( %"0 x1'-4")ASTM A307 
GUIDE RAIL BOLT W/ RECESSED NUT 

TRANSITION CONNECTION-PLAN ~~+----It_ 24 ( 1 ") 0 HOLES FOR 

920 
< 3' -0 1/4 "J 

TS 102x102x7.9 
( TS4x4xo/i6 "l 

o­
o-

• 

22. 2 ( 7 /8 ") 0 CAP SCREWS 

298 635 
( 11¾"11 (2' -1 ") 

ANO WASHERS. SEE 
BC-734M FOR DETAILS 

-i 25 ol:,!---i 'r<_cl_;:"!..l 1-1 ______ :_:::_:_:_°''T: 
~'.::: 

01 
-m--1--­

.--<L-1---

0 

0 

0 

0 

0 

1

,1' 
l,DI ID ....__ 

:,.. CHAMFER ~ ~ THRIE-BEAM TERMINAL 
~ CONCRETE CORNER v ~ SECTION BRIDGE 

:,.. CONNECTION 

-'-'-
< 23/is "l 

~I~ 

0 1" 1-u, 0 Ll') = 
N-r-r-- -

'--,---+-= 

854 

( 2' -9% ") 

22 ( 1/s ") 0 

116 MIDSPAN TUBE-PLAN 
(4%"l ½"x2"l 22 X 50 ( 8 

/ 

SLOTTED HOLE < TYP. l su 

1075 vi~ \ (3'-6¾") ~-

TS 102x102x7. 9 
C TS4x4xo/i6l 

iJ~o2 
( 4 ") 

T 

;:1~ 6 ( ¼") 22 X 50 ( 3/s" X 2 ") 
SLOTTED HOLE CTYP.l 

PL.12x116x250 (½"x 4¾"x 10") 

~I~ 

~I~ 

POST 2 POST 1 C ¾s"l C o/i6 "l 

TRANSITION CONNECTION-ELEVATION SIDE VIEW MIDSPAN TUBE-ELEVATION 

~I~ 

TS 102x102x7. 9 

22 C 1/s"l 0 HOLE IN 150x150x200 
( 6x6x8 "l WOOD BLOCK AND 
TS102x102x7.9 <TS4x4xo/i6l 

< TS 4x4x¾,"l\ 

854 _100 
< 2' -9% ") 

- - - - -------

19.10x 355 l3/4"0x1'-2"l GALVANIZED F1554, 
GRADE 380 MPA (55 KS!) HEX HEAD ANCHOR 
SOLT W/ MAX PROJECTION 35 { 1 ¾ ") , 
NUTS, AND WASHERS C TYP. l 

01" ~"' N' m 

-!-- tffl:lm ~I~ I ""' ,1, 

8 (o/is"l~ 

160 ~I~ 
N 

~I~ 

It_ POST 1 
I I 

_.,,.-------t--15.90 X300 ( ¾"0 X 1'-0") 
GALVANIZED F1554, 

FRONT 150x200x400 C6x8x 1'-4") /1 I 

WOOD BRACKET NOT SHOWN FOR CLARITY L __ _1 

GRADE 380 MPA (55 KSil 
HEX HEAD ANCHOR BOLT 
W/ MAX PROJECTION 35 ( 1 ¾ ") , 
NUTS, AND WASHERS (TYP.l 

TS127x127x4.8 i(63/i6 11 ) 

( TS5x5x¾6 "l----........ I I , I 70 

12x150x250 

MIDSPAN TUBE ASSEMBLY-PLAN 19.10 x170 ( 1/4"0 x6¾") 
ASTM A307 HEX HEAD BOLT 
W/NUTS AND WASHERS 

15.90x300 (%"0x 1'-0") GALVANIZED F1554, 
GRADE 380 MPA (55 KS!) HEX HEAD ANCHOR 
SOLT W/ MAX PROJECTION 35 ( 1 ¾ "l , 
NUTS, AND WASHERS (TYP.l ----

TS 127X127x4. 8 
{ TS 5x5x¾6 ") 160 ( 6o/i6 ") LONG 

19.10x445 <¾"0xl'-5½"l 
ASTM A307 HEX HEAD BOLT 
W/NUTS AND WASHERS;-----~.-=---.._ 

- -'I;. 
19 ( 3/4 "l 0 HOLE ( TYP. l~ :gl::: 

- -_ 7 

~,~ ~1~ 
V - ~ 

TS 102x102x7.9 ~If 
C TS4x4xo/i6 "l 

'""'1=---:1 -_, . 7-
0 ~ 

150x 150x200 ( 6x6x8 "l 
WOOD BLOCK ( TYP. l---~ 1DD 

~ -
FOR ADDITIONAL INFORMATION 
ON ENO BRACKET, SEE DETAIL A 

'-c-+-- It_ 22 ( 1/s "l 0 HOLES IN POST 
( 4 ") 

20D 

POST 1 

WEB FOR 19.10x 75 (¾"0x 3"l 
A307 HEX HEAD BOLTS W/ 
NUTS AND WASHERS 

( 8") 

MIDSPAN TUBE ASSEMBLY-ELEVATION 
(FRONT 150x150x400 (6x8x 1'-4"1 

WOOD BRACKET NOT SHOWN FOR CLARITY) 

30 ( 1¼ 

0 
~ 
N 

") 

-

(50 
( 6") 

60 
(2¾"l 

D 

63.5 
, 2 v, .. ,-<f-+-o 

22 X 50 ( 1/s "X 2 ") 
SLOTTED HOLE ( TYP.) 

! ½"x6"x10"l 
PLATE 

12x205x250 
!½"x 8"x10"l 
PLATE 

TOP VIEW 

0 

0 

22 X 75 ( 1/s" X 3 ") 
SLOTTED HOLE CTYP.l 

:11 
~N 

22 X 50 ( 1/a "X 2 ") 
SLOTTED HOLE ( TYP.l 

. -3"' - N 

~I~ ~la,: 
- V = -1----+.------L 
19 X 75 

~n"b ( 5 ") 

11, 5 
(½") (½"> 

~~-• N 

:ON 
)115 
( 4½ ") ~I~ 

C ¾"x 3"J 
SLOTTED 
HOLE ( TYP. l 

SIDE VIEW ELEVATION 

DETAIL A - END BRACKET 

NOTES: 
1, FOR APPROACH TRANSITION POST DETAILS, SEE SHEET 14. 

2. FOR APPROACH TRANSITION POST LOCATIONS, SEE SHEET 12. 

3. SEE BC-734M FOR ANCHOR ASSEMBLIES. 

4, FOR BRIDGE BARRIER DETAILS AND DIMENSIONS, 
SEE STRUCTURE PLANS. 

5, FOR ADDITIONAL NOTES, SEE SHEET 1. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO VERTICAL WALL 
BRIDGE BARRIER 

MIDSPAN TUBE ASSEMBLY DETAILS 
RECOMMENDED MAR. 30, 2006 

ko~;=-
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR.30, 2006 ~.em 
CHIEF ENG [NEER 
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255 ( 1 0 ") POST 
BOLT AND NUT CTYP.) 
C SEE RC-52M, SHEET 2l 

~I~ gl~ 

.;,: w-'-L\..i!t ~1r<l - <U 
f--

~ ' ;#. =-
N ~ cn;:.. 
- U1 _i -

- 0 
- m 

I I 

POST I I 

W150x13. 5 I I 
( W6x9l ~ I 

II I 
I I 

I I 

"" ~1~ a, 
:: ;;., 

BEYOND POST 6 

i:j -
:a L
~ 

~1~ ~~t ~ ':1 ~~ 
N U1 I =­- ;.. ;:.. 

"" al':" 
~ -~N 

'--,,rL- :a IH-l-
I I 
I I 
I I 

"" I I ~1~ o, 
I I ~ ~ 
I I 

I I 

I I 

I I ·--

POSTS 5 AND 6 

~ 

~1~ i:jL~ 
- ITTT7 ----c 

ii __:f 

·r tg~ =- -l'-1_, 0 -.., < 
N~~ -~, 

- o T = ~I'-

e-
98 
<33/e"l 

#. 
~1~ ~' ~'" 1 ' ;;ill II 1-

II II 
I II . II 'I 

" I II col~ 
~ ' 

II II ~ ~ 
I II 
I II 

I II 
II II . ---' 

POST 4 

( 

1·1""~ j::_<:;:v I'- = 
~~g-' ;# 
a:>, NOcn :' 

~ -tg -':~ = ~ 

W150x22 ( W6x15l STEEL POST 2135 ( 7' -O"l LONG 
w/ 150x200x458 ( 6"x8"x1' -6"1 OFFSET BRACKET 

II II 

I 

;£ 
01~ 
~ ' 
~ -

N 

~1#. m~ 
~' 
~ 

, __ 

~ 
(7%") 

~I~ 

( 

~1~ 
____i-

!l- I 
lli 

::::<::: ~: 
~1~ ~o~ ( · 1· [ 

!l- (7%°") 

NIV1U1cn,:-­
a:> Ng ' U1 1 -m 

N , v;;,i::: - :a:ir<l 
01;£ ~~ 
~' 

°' I I I - I I 1-™ 

-1#. ~o 
m' 

- "' 

J 
POST 2 

64 

15.90 x400 <¾"0 x1'-4"J ASTM A307 
GUIDE RAIL BOLT WITH 
RECESSED NUT ( TYP.) 

75 
( 21/z "lfu 

~

194 I¾, 

_fj
~ -
0 
m 

~1"" -~ 
;cj; 

,, .. ,-. 11~ 75 

200 ~~ li<'"J {8") ~ 
~ 

194 8 "' ~7- _ _1 l< 

~1~~1;. a~ Hf= 
a) _i gr-;-~~ 

N , U1 ' :' 

- ~ ;..:~I - ~ 

I 
II 
I 

;£ ·~~ 0~ ~, 
~ -

N 

~1~ ~ --~ 

-1#. ~o 
m, 

"' 

I~--

~1f~; - ·]~~1;:-;r~ 
~l.tl ~ §~ ~I~-::: V = 

MIDSPAN 
TUBE SUPPORT 
-----·-·· 1 ffU 1 :>UXl :>ux.::uu \ b "X6 "X O' -8 ") WOOD BLOCKS 

ATTACHED TO 100x100x8 (4"x4"x¾s"lSQUARE TUBE 
W/150x200x400 ( 6"x8"x1' - 4"l WOOD BRACKET 

( AT W-BEAM RAIL ELEMENTJ 

SEE NOTE 7, SHEET 1 

(FOR POST DETAILS, 
SEE RC-52M, SHEET ll 

W150x22 ( W6x15) STEEL POSTS 2135 < 7' -0") LONG 
w/ 150x200x336 ( 6"x8"x1' -2") OFFSET BRACKET POST 3 

W150x37 < W6x25l STEEL POST 2591 ( 8 1 -6"1 LONG 
w/ 150x200x458 l 6 "X8 "x 1' -6 ") OFFSET BRACKET POST 1 

't - l--30 C 1 ¼ ") ( TYP. l 

1-- ,-52 (2") ~ 
~-t 

f-- 1 21 < 5 ") 

f--127 ( 5") 

H--' 

ct_2oc3/4 "i0 YJ.11 
HOLES CTYP.)~ 

POSTS 5 AND 6 

W-BEAM RAIL ELEMENT 
OR TRANSITION SECTION 
OR THRIE-BEAM RAIL 

ELEMENT. 7 

W150x22 (W6x15) STEEL POST 2135 (7'-0") LONG 
w/ 150x200x458 ( 6 "x8 "Xl' -6 ") OFFSET BRACKET 

.. -
~ 

~-t 
F

30 ( 1 1/4") ( TYP.l 

,-52 C 2 ") 

:1: I ~:: ,':;, .. I l 
r 

ct. 20 c 3/~ "l 0 L.,j I 

HOLES (TYP.l~ 

POST 4 

POST DETAILS 

1so 20 c r~ ") 
(TYP.l 

121 ( 5 ") 

150 
{ 6") 

G'. 

~

30 ( 1 ¼ "l C TYP. J 
75 ( 3" I Si3BC<1/,"I 

It_ 20 ( 3/4 ") 0 

HOLES ( TYP. l 

l 65 (21/z") 
T t 

1~194<7%"1 

~ 54<21/,"I 

POSTS I THRU 3 

150 

( 6") 

i ~ -~ -r;< t-
i 

I( 

I( 

cm rDCA. HOLE 

75 I .. I I I ,o ' , y, "I ( 3") 
75 

( 3 ") 30 ( 11/4") 75 Lld 30 C 11/, "I { 3 ") 

ROUTED 
OFFSET---~ 
BRACKET 

20 

I IC 

I " 
gl~ 
N_ 

'"u'it.J ==== 
< 3/4 ") 
<TYP.) 

I :i: I L10 (3/8") 
-+-4-- CTYP.l ,1~ 

c:: = 
1

i!:' .::- ' II\____ STEEL POST 
I SEE TABLED 

FOR SIZE AND 
LENGTH 

150 
( 6 ") 

SECT ION A-A 

+ 

fA II 
IH1ao <7"1 ;· 4 ~I~ 
I 180 ( T"l 
I 

POSTS 5 AND 6 

--. 
20 C 3/4") 1180 (1") 
DIA. HOLE 
CTYP.l 

98 (3'1/a"l 

I 4 
I 180 ( 7") 

j 

POST 4 

OFFSET BRACKET DETAILS 

"" ~ ' ;_ -
m 
~ 
~ 

20 c r~ ") 
CIA. HOLE 

CTYP,1 fA~ 

I 
j 

POSTS I THRU 3 

1-180 (T"l 

1-194 (7%") 

Al 
1--- 84 ( 3¾ ") 

W150x37 CW6x25J STEEL POST 2591 (8'-6"l LONG 
w/ 150x200x458 ( 6 "x8 "Xl' -6 ") OFFSET BRACKET 

~ 

;_ -
0 
~ 
~ 

TABLED 
POST LENGTH SIZE 

1 THRU 2 2591 ( 8' -6") W150x37 ( W6x25l 

3 THRU 6 2135 ( 7' -0") W150x22 ( W6x15l 

BEYOND 6 1830(6'-0") W150x13.5 (W6x9l 

NOTES• 
1. FOR LOCATION OF POSTS, SEE SHEET 12. 
2. FOR ADDITIONAL NOTES, SEE SHEET 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TO VERTICAL WALL 
BRIDGE BARRIER 

POST AND OFFSET BRACKET DETAILS 
RECOMMENDED MAR. 30, 2006 

kc; .. ·;n, 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR.30, 2006 

@',..ew 
CHIEF ENGINEER 
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2225 
C 7' -3½ ") 

I 

1:,u::i 

108 

952.5 
C 6' -3 11

) 

108 ( 3' -1 ½ 11
) 

rs l :-
( 41/4") 

- r I I I 

~· 
ib 7 ct 

' 

(~ N 

~ '~ -
0 

- J 

Q ' 

0 

- - 98 i,i, .. ,~-- -· - - - - - - -

Q 

Lt. 
m I CD I 

I 

TRANSITION SECTION 

GALVANIZED STEEL, 
2. 77 C 12 GAGE) 
THICK 

SYMMETRIC ABOUT 

~~YiRAL )'i' '¼: h t JI' 

lli 
( 121/4") 

83 _I_ 59 
( 3¼ ") I ( 2o/i5") 

156 
(61/a"l 

RAIL ELEMENT 
SECTION B-B 

10• f 
81 83 

( 3o/fo") ( 3¼ ") 

~1__1_ j 
27 ( 111'16 ") 

-,,..,,., ,, 

I 952,5 
(3'-1½') 108 108 

( 13' -6½ ") 
V A 

' 
3810 .._ 

I 

( 12' -6") V 

(4¼"> ( 41/4 ,.. 

-¥,, f-- -( 2 ") 2 

320 LAP A 952, 5 .._ 
( 12½") 

I Y ( 3' -1 ½ ") 
108 )08 r Al 52 C 2 ") (4¼") (4¼") 52 C 2 ") Al 108 108 I 52 ( 2' ") 

- -

It, 20 X 65 ( 3/4 "X 21/z ") 
SLOTTED HOLES FOR 
POST BOLTS lTYP.l(SEE 

J 

' 

I 

G) 

fT> 

I 

-$-

-6-
I 

RC-52M, SHEET 2> ---~~-, 

It_ 24 x 30 [ 2%2"x 11/8 ") 
SLOTTED HOLES 
FOR SPLICE BOLTS.(TYP.) 

)--

' - - -

I 

G) 

m 

0 

ID 

00 

' -

-1.J 

( SEE RC-52M, SHEET 2>-------

~ 1 -< j,--1 
-< j,--1 

/ , -I -< I>- ti 1/I-< 0-

I/ -e- -e-l 
J -e- -e-l 

L-An lnlr.JTM~ TUCIIC-llCAM 

TRANSITION SECTION 

> I 
' I 

, I 
' 

I 

: 

I 

I 

I 

300 C 12") 
BACKING PLATE 
SEE NOTE 2. 

I 
I 

I 
I 

I 
I 

I 

( 41/4 11
) 

> + 
) :t 

-< ll-

I -< ll-
I ' 
I 

<~¼"ll 

t 
-< !,--
~ j,--

-< j,--

-4-

~~ -~ 
0 

ID 

;; "" -~ 

l 20 X 65 ( 3/4"X 2½") 
ED HOLES FOR 
BOLTS CTYP.l(SEE 
M, SHEET 21 

It_ 24 x 30 < 2%2 "x 11/s ") 
SLOTTED HOLES 
FOR SPLICE BOLTS.( TYP.l 
!SEE RC-52M, SHEET 2) 

THRIE-BEAM RAIL ELEMENT 
A AT TYPICAL THRIE-BEAM RAIL ELEMENT SHOWN; 

AT THRIE-BEAM TO VERTICAL WALL 
TRANSITION, SEE BC-703M, AT THRIE-BEAM 
TO PA TYPE 10M BRIDGE BARRIER 
TRANSITION, SEE BC-708M, AT THRIE BEAM 
TO PA BRIDGE BARRIER TRANSITION, 
SEE BC- 712M. 

NOTES: 
1. THE THRIE-BEAM RAIL ELEMENTS AND TRANSITION 

SECTIONS ARE ONLY USED IN THRIE-BEAM TO PA 
TYPE 10M BRIDGE BARRIER, THIRE BEAM TO PA 
BRIDGE BARRIER, AND THRIE-BEAM TO VERTICAL 
WALL TRANSITION CONNECTIONS. rSYMMETRIC ABOUT£ 

39 ( 111/~z ") 
GALVANIZED STEEL, [ ~24 < lo/fs"lR 
2, 77 ( 12 GAGE) --- / 

2, USE 300 rrm ( 12"1 BACKING PLATE FOR THE THRIE­
BEAM RAIL ELEMENTS AT ALL INTERMEDIATE POSTS 
WITH THE SAME SECTION AS ON THE THRIE-BEAM 
RAIL ELEMENT. 

TH I CK -----........ _ 

255 

lli 
C 10 ") 

C 1' -8 ") 

THRIE BEAM RAIL ELEMENT 
SECTION A-A 

( BACKING PLATE NOT SHOWN FOR CLARITY) 

<Xl;:,,s:;:n~ -1 • 1 • ~ 00 ~ 

27 (1 1/is"l 
NOTE: 

3. FOR ADDITIONAL NOTES, SEE SHEET 1, 

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

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TRANSITION SECTION 
AND 

RAIL ELEMENT DETAILS 
RECOMMENDED MAR. 30, 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

@-.CW I ' 
CHIEF ENGINEER R c- 5 OM I 
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t----+--+~- FOR HOLE TYPE 

~r~ . I 10 I 

t-r=-+=6---~ ~--=-= - _- -~ 
I I 

760 
< 2' -6") 

so 
( 2") 

!Ql 
{ 4 ") 

I o I 

102 so 
( 4 ") ( 2 ") 

AND SIZE SEE SHT,4 

CONNECTION PLATE 
ASSEMBLY 

(SEE CONNECTION PLATE 
DETAILS SHT.6) 

~I~ 
N 

-----=!-= ~ --..:::::, 

=~ c:p 1 
1 -~o 11 •----c::b J_ 5t2--=--1-- --0 :;;1# 

-EB-~~~-:_::_-_-_]_- ~ 

-- t-+ - ~ :;;1# 
~ 

NI~ 

:,,: 

~~ I 

t----+---t-~-FOR HOLE TYPE 
AND SIZE SEE SHT. 8 & 10 

CONNECTION PLATE 
ASSEMBLY ·u I~ i4 rt _·--,=6----- =,-~ - -:::.L ___ - - ~~ 

'-=' - --__;;;-
(SEE CONNECTION PLATE 
DETAILS SHT. 1 OJ 

: I 

760 
4-25 { 1 ") 0 HOLES FOR 22. 2 C 1/e "l H. S BOLTS. 
SEE SHEETS 8 AND 10 FOR CONNECTION 

( 2' -6 ") PLATE ASSEMBLY DETAILS. 

2-25(1")0H0LESF0R22.2(¼"l 101 102 50 o:,s 
H.S BOLTS. SEE SHEETS 8 AND 10 (4"l (4"l (2"l .., -:... e:- -
FOR CONNECTION PLATE ASSEMBLY. - -..,f-1-. 
NOTE: THESE HOLES ARE IN THE 108 ;:; ';:::F:: ::::;;;; 
CONNECTION PLATES ONLY_._ (41/4") -~------ --- ----- ~ ~ 

G:) Ctl- I ~--

~Ii 
~ 

~I# 
"" n -cb ~~ :-: : : : =G_l: :~:'!'- ' 

goc'R ~ ~© $ 01 [\ ! 
v~ 

: ~~~SYMMETRICAL 

177---='=="-~ - . . -'=----~ L 
'--+-' ~ I ' I~}-' , tb u· --~ 
gJ ::::¥:- - = y CONNECTION 

PLATE 
ASSEMBLY 

~100 -- '\_ ~. 
- SYMMETRICAL 

==C+J = I I 
~ ~ 

27 
( 1") 

25 ( 1 ") 0 HOLES FOR 22. 2 ( ¼ "l H. S. SOL TS 
(8 TOTAL). SEE SHEETS 4 AND 6 FOR 
CONNECTION PLATE ASSEMBLY DETAILS. 

\ 

CONNECTION 
PLATE 
ASSEMBLY 

~1: ABOUT It_ 

DRILL AND TAP HOLE FOR 
22.2 ( 3/e"l 0 H.S. BOLT. 
SEE SHEET 4 AND 6 FOR 
CONNECTION PLATE 
ASSEMBLY DETAILS ~1~ I I I 

~ - --1- - - - -+ (D ED Q II • 
---cc, G:J ---,- q::J ---.::::::..~ 

I I -~ G:J ---,-- 5P - =- -~ 
27 

( 1 ") 

4-25 ( 1 "J 0 HOLES FOR 22, 2 C ¼ ") 
HEX HEAD CAP SCREWS AND WASHERS. 
SEE SHEETS 8 AND 10 FOR CONNECTION 
PLATE AND ANCHOR INSERT ASSEMBLIES. 

0 

~ 

ABOUT ff. 

THRIE-BEAM TERMINAL SECTION 00:Jt~~=o=~~ I THRIE-BEAM TERMINAL SECTION 
AT PA BRIDGE BARRIER AT PA TYPE 1OM BRIDGE BARRIER 

-- . - --- ·-SHOWN WITH CONNECTION PLATE ASSEMBLY 

I I 

.7 216 

( 3")1 ( 8½") 

~ 
11 41/, "1' 

c±::i --=t=::::c±::i 

760 
( 2' -6") 

216 
(8½") 

203 
( 8 ") 

~~-~, 

t- -~-4?--- -=---:;, 
---+ - f- -

so 
( 2 ") 

WI~ 

~Ii 
~ 

~I# 
~ 

c:p - c:p =:::_i_-~ I I I~ 

----==--- c:::J =-± ::30 -Ep -
=·- -

-~----<El----+ 
~I~ \_SYMMETRICAL 

- ABOUT It_ 

! ' ) =--i= c:::::::J 

Q: 25 C 1 "l 0 HOLES FOR 22. 2 ( 3/e ") 0 HEXAGON 
H~AD CAP SCREWS AND WASHERS, SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS. 

THRIE-BEAM TERMINAL SECTION 
AT VERTICAL WALL BRIDGE BARRIER 

SHOWN WITH CONNECTION PLATE ASSEMBLY 

NOTES 
1. USE THIS SHEET WITH SHEETS 4-15. 

2. FOR ADDITIONAL NOTES, SEE SHEET 1. 

•• PROV[DE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT AND 
TIGHTEN ONLY TO A POINT THAT ALLOWS GUIDE RAIL TO BE FREE TO MOVE. 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES, 

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 IPENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL TO BRIDGE 
BARRIER TRANSITIONS 

THRIE-BEAM TERMINAL SECTION 
BRIDGE CONNECTION DETAILS 

RECOMMENDED MAR. 30, 2006 

ho~~-
DIRECTOR, BUREAU OF OES[GN 

RECOMMENDED !.IAR. 30, 2006 

@-.em I I 
CHIEF ENGINEER R c- 5 OM 
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320 ( 12½ "l LAP 

2 OPTIONAL HOLES~ . 108 108 

4130 ( 13'-6½"1 

3810 ( 12' -6 11
) 

1905 C 6' -3 "l FOR 2-S C TYPl 

952, 5 ( 3' -1 ½")FOR 2-SC C TYPl 
476,25 ( 1'-63/4") 2-SCC CTYPl ADJOINING 

RUBBING RAIL 
50 50 

3985 ( 13' - 1 '.'.t 
3810 (12'-6") 

1905 (6'-3") 
FOR 2-Si. TYP 

952. 5 ( 3' -1 ½ "l 
FOR 2-SC, TYP 

75 50 
( 2 ") 

FOR MEDIAN BARRIER --.............--- 1-- 52 ( 2 ") (4¼"1 {41/4") rs l.,.~~---1·1-~~---1 1s2 t2"l 
C 2 "l I 75 ( 2 "l ( 3 ") 

APPLICATIONS. ~ ~ +~I 
~ ~ ---......JL_l_l:I 

19 C3/4")TYP. 

PLAN 

ROUTED 
OFFSET 
BRACKET 

rr 

"" 
N 
N 

GUIDE 
1----- RAIL 

52 ( 2 ") <i. 

=1 30 ( 11/4 ") TYP 

Ola ~, 
ro, -~ 
[

~ 
~o 
N -

~~ 
N ro 

128 C 5 ") 

128 ( 5 ") L!fl 
OPTIONAL HOLE _h 
FOR RUB RAIL 

o. 6 
2 OPTIONAL HOLES ( 2' -O"l 

f 
STEEL ~ 
POST 

0 
m 
~ 

IN OPPOS l TE FLANGE r.";,-;; 
FOR MEDIAN BARRIER IM~N I 
APPLICATIONS. J-' II II ~ 

<i. 
. 30 ( l 1/4 "l TYP 

180 ( 7 ") 

SECT! ON A-A 

~--::i:tr 
D 

SIDE VIEW 
NOTE: 
All HOLES ARE 

100 C 4 ") 
19 ( 3/4 ") DIA UNLESS 
OTHERWISE NOTED. 

POST 

WITH WOOD OR 
PLASTIC BRACKET 

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

2 OPTIONAL HOLES 
FOR MEDIAN BARRIER 
APPLICATIONS. 

/

ROUTED 
OFFSET 
BRACKET 

,~, ~-1-~-'--1i--.... 

STEEL POST---~ .. 

19 X 280 X 280 
!3/4"x11"X11"l PLATE, 
SEE DETAIL A. 

4-22 C ¼ ") ANCHOR BOLTS, 
200 < 8 "l LONG. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD 

600 
C 2' -0") 

MIN 

DRAW I NG, BC- 734, TYPE C. ---/--, 

-,7 
550 C 21 11/is "J 

I 
1000 (3'-3") 

"i-s~--"l~~!!fj'L'~'~··,L __ L_:_":"~':"":___ 
... 7 

q-;------o. · ,;,---o· 200 < B "l 
• ,· __j_ 

t 

AOJOIN[NG 
RAIL ELEMENT ~ 

24 X 30 ( 2¼2"X 11/s ") 
SLOTTED HOLES 
FOR SPLICE BOLTS. 

W-BEAM RAIL ELEMENT 

,,,~ .. , I 1""'111 I 111 ,,~ R TYP'7 _________ ~ ;...--'--'C--: ~ C 3 "±1/a "JI I 

J,~ i+ ~ -fJ!>-l'F:% ;·tE NI"" ;;;~ 

I 175+3 H N - m19x25!1/4 "x1") 
C 3 "±1/a ") '° SLOTTED HOLES 

19 X 65 ( 3/4"x 21/z") 
SLOTTED HOLES FOR 
POST SOL TS 

FOR SPLICE BOLTS 

$ 19 x 50 (3/4"X 2") 
SLOTTED HOLES FOR POST BOLTS 

0 
~ 

150 X 75 X 3,53 (6"X 3"x10 GAGE 
THICK COLD FORMED CHANNEL 

C150 x 

€BFOR SPLICE BOLT AND POST BOLT DETAILS, 
SEE SHEET 2. 

1 2 ( C6 "X 8. 2 ) RUBBING 
( SEE NOTE 4) 

OR 
RAIL 

OFFSET BRACKET SYMMETRIC ABOUT 

TII ...Ii--( r-,, 
2 OPTIONAL 180 (7"l 
HOLES FOR ..1__ 
MEDIAN BARRIER ./ 
APPLICATIONS.~ 

GALVANIZED STEEL, 
2. 77 ( 12 GAGEl 
THICK 

( lo/i6 "l R 

STEEL 
POST NEUTRAL ft ¾_ h J / AXIS 

10 R 
<¾") 

100 al, 83 
c 33/is"l < 3¼ "l 

NOTES 

GUIDE 
OR 

lr7-----!- RUBBING 
RAIL 

'ES rr 
MAX. 

RAIL WITH CURB 
RUBBING RAIL 

( SEE NOTE 41 

280 ( 11 ") 

r 200 (8") 

I I I 

;; {I+ I 41 : '. '~:·:.: 

+ ... 

14 t 3/is"l 

312 
( 121/4") 

83 _I_ 59 
{ 3 1;~ 11p( 271"6 ") 

156 
C 61/a "l 

RAIL ELEMENT 
SECTION B-B 

LJ 
21 (l'As"l 

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

2. PROV IDE STEEL I-BEAM Wl 50x1 3. 5 ( W6 "X 8. 5 ) 
POSTS WITH ROUTED WOOD, PLASTIC OR COMPOSITE OFFSET 
BRACKETS LISTED IN BULLETIN 15. 

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

4. PROVIDE RUBBING RAIL WHEN THE HEIGHT OF STRONG POST GUIDE RAIL 
IS OVER 710 C28") 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 OELINEATORS IN ACCORDANCE WITH TC-7604. 

8. FOR STRONG POST MEDIAN BARRIER APPLICATIONS, THE INSTALLATION 
IS A MIRROR IMAGE ON EACH SIDE OF THE POST. 

9. BURNING OF POSTS OR RAIL ELEMENT FOR HOLES IS NOT PERMITTED. 

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

COMMONWEAL TH OF IP'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

N0.13 (#4) BARS II! 150 (6"l JOO ( 4 ,,1 MIN TO 12,2~ ~ 12,20 ~ 20~ 
C TO C EACH WAY 840 { 2' -9 "l MAX ~tAsi 1 °boNi Sl~d 

DETAIL A 
THICKNESS IS 19 C 3/4 "l 

OVER 

\ TOP OF STRUCTURE ( 

STEEL POSTS 
UNDERGROUND STRUCTURES 

C SEE NOTE 3) 

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

RC-SOM I GU[OE RAIL TRANSITION AT ENO OF STRUCTURE 

BC-734MISTANOARD ANCHOR SYSTEMS 

BC-739M I BRIDGE BARRIER TO GUIDE RAIL TRANSITION 

REFERENCE DRAWINGS 

TYPE 2 STRONG POST 
GUIDE RAIL 

RECOMMENDED MAR.30, 2006 µ('.%.?, RECOMMENDED MAR. 30, 2006 
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DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 
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160 R 
( 6" Rl 

MIN. 

SAME SECTION AS 
W-BEAM RAIL 
ELEMENT 

+o. 76 
25. 60 -0. 18 

( +. 03 ) 
1.062"-.007 

160 R 
C 6" Rl 
MIN. 

~
Js 
N 

~ 

¾ «+t '==t v_130• 

RECESS 1 • 5 C 1/i6 "l 
DEEP x 25 ( 1 ") '21 

17. 5 
( '¾s "l 

~ 
16(%"lr 

32 
( 11/4 ") 

V 
RECESSED OR 
CHAMFERED 

NUT 
3 ( 1/s "l OFFSET ' ' 108 ( 41/4 ") I I I I I, I I • 50 12 ") MIN 

I I 1oe c 4¼ "l 

50 12") MIN I I I I I I I 50 12") MIN 

616(2'-0"l MIN 
8 (,\½') 16 <%") X 24 ( o/is "l 

TYPE IlI_J 
YELLOW 
REFLECTIVE 
SHEETING 

616 (2'-0") t.lIN 

d1~" N2 

_, =-1 f"1 

... 24 X 30 
C 2'½2"x 1 I/a") 
SLOTTED HOLES 
FOR SPLICE BOLTS 

A 20 X 65 
( 3/4 "x 21/2 ") 
SLOTTED HOLE 
FOR POST BOLTS 

TYPE III 

+0.76 ss.oo_a.1a 
( +. 03 ) 2. 000"-. 007 Jl 

~m~~TIVE 
SHEETING~!:; 

2 

3. 00 MIN 4• OO 4. 00 MAX <.P 

DETAIL B (O 134 ,,0.108 MIN) 
' 0.160MAX 

TYPE A PLAIN WASHER 

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

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

N 

~Ii 
~ 

TABS TO 
CLEAR RAIL 
ELEMENT 
BY 1 ( ½2"l 

B(o/is")1~--16(%') x24(o/is"l lT.16 
OVAL SHOULDER 

OVAL SHOULDER 
16 C %") 

35 117\, .. , o -1 35 117\, .. , [(lja--f 
5. 5 I 1/,, "l ::;::f k j 11 5. 5 I 7/,, "l tl 
~ 16 ( % ") 

32 ( 11/4") ,& 

POST BOLT SPLICE BOLT 

t USE L = 115 ( 4½"l FOR ALL RUBBING RAIL TO GUIDE RAIL POST CONNECTIONS 
AND USE L = 255 C 10"> FOR ALL W-BEAM RAIL ELEMENT TO GUIDE 
RAIL POST AND ROUTED OFFSET BRACKET CONNECTIONS. 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

A TYPE A PLAIN WASHER 
BETWEEN BOLT HEAD ANO 
TERMINAL SECTION. FOR 
WASHER, SEE DETAIL 8. 

TERMINAL TO BE PLACED ON 
OF RAIL ELEMENT 

FACE 
~ FOR FOUR (4) PANEL NESTED RAIL ELEMENT USE 

54 (21/s"l SPLICE BOLT. 

ALTERNATE TERMINAL SECTIONS 
3 

c 1/e "l 
3 

< 1/s "I 

6 ( 1/4 ") 

FACE OF 

t ~ ,-~I c::::::..:~::::---..--.:1/ ~ 9G• 
---- ::::-i:: I I I 

6 ( ¼"l 
THICK PLATE 

•ORTO BE DETERMINED BY ENGINEER. 

~ ~[-+ y___ ~ SEE DETAIL A,wj~~ ~ + - ~ MODIFICATION OR 
- FETY WALL• ~ =>-= SA REQUIRED. 
~ ' E 760(2'- 6 ") -

FLARED 

WHEF 
50 216 ( B½ "l 216 < B½ "l 7 

50 
( 2 ") 

( 2") I 08 ( 3 ") 
C4¼"l 

32 ( 1 1/4 ") 0 HOLES 
_150 ( 6 ") 

~ 

~ + 
' ~ S--hl/ I ~~- l ~j; · 

24 ( 1 ") 0 HOLES 
FOR 22 ( ½ "l 0 
CAP SCREWS 
AND WASHERS 

90 ( 3½ ") 

150 
( 6") 

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

DETAIL A 

** 20 X 65 
( %"x 2 
SLOTTED 

I 
( --t- ) + 
--

--

+ 

-
----

-

' an 
( 2¾~· .. x 11/s ") 
SLOTED HOLES 

•• PROVIDE SPLICE BOLTS WJTH A LOCK NUT OR DOUBLE NUT AND 
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 

a:=;:: 
~~ N 

- -
a:=;:: 
~~ 

N 

~ 

66 
(2%") 

?5 { 1 ") HOI FS FOR 22 ( '1/s ") HEXAGON HEAD 
CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS. 

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

RAIL ELEMENT. 

2, 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 

RECOMMENDED MAR. 30, 2006 SHT, 2 OF B 
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~ROTATING JL BRACKET 

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

W 150 C 6) x 13. 5 { 9) POST 

POSITIONING OF ROTATING BRACKET 

TABLE A 

HEIGHT OF POST 430 370 300 215 ll 5 
C 1 T ") C 14 ½ ") ( 113/4 ") (81/z") (4½"1 

ROTATION ANGLES 15• 30° 45• so• 75• 

IP i rt 
30° 

15" 

a ~ 
TOP OF SLOPE~ __ - -

---------POST 

~)00 14") )"o 17"1 

PLAN VIEW 
SEE NOTE 4. 

~ 

0 

il/ 

" "' "' 
:fl 

• 
" ~ 

W - BEAM RAIL ELEMENT 

~ff: I .:__i 
}2__~2511") ;-----K t 

I I 

SIDE OF 
TRAFFIC FLOW 

22 C ½ ") 0 HOLE FOR ,. 
·~ 

( 31/,6") 

20 C ¥,i ") 0 x 50 { 2 ") HD HEX 
BOLT AND NUT. 

STEEL POST 

TYPICAL FOR 
15'THRU 75'POSITIONS 

ROTATING BRACKET 

, ',cl 

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

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

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

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

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

5. TYPE 2 STRONG POST END TREATMENTS CAN NOT BE USED TO TERMINATE 
THE APPROACH END OF a) ANY GUIDE RAIL ON THE NHS, orb) ANY GUIDE RAIL 
ON NON-NHS HIGH-SPEED, HIGH-VOLUME ROUTES. USE CRASHWORTHY END 
TREATMENTS ON ALL NHS ROUTES AND ON NON-NHS ROADWAYS WITH 

rr R: 4/ m . 70 km/h {45 rrphl POSTED SPEED LIMIT & ABOVE AND WITH CURRENT TRAFFIC 
VOLUMES 4000 VEHICLES PER DAY & ABOVE. ON 2-LANE ROADWAYS WHERE 
CRASHWORTHY END TREATMENTS ARE REQUIRED, USE ON BOTH THE APPROACH 
AND TRAILING ENDS. TYPE 2 STRONG POST END TREATMENTS MAY BE USED ON 
THE TRAILING END OF GUIDE RAIL FOR HIGH SPEED NHS DIVIDED ROADWAYS . 

515 
( 1' -8 1/4 ") 

PROJECTED FRONT FACE 
OF GUIDE RAIL 

800 
C 2' -7¼ ") 

1 220 '- ROUND OR SQUARE 
~O"l ANCHOR BLOCK 

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

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

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

FOR GUIDE RAIL 

" " u 

11430 {37'-6") 
rn--------DELI NEA TOR, SEE NOTE 2. 

TYPE 2 

" '' 
SEE TABLE A. Li 

1905 ( 6 1 -3") 
< TYPl 

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

ALL POSTS 

ELEVATION VIEW 

STRONG POST END TREATMENT 
SEE NOTE 5. 

l 
" " u 

II 
II 
u 

TERMINAL SECTION 
BRIDGE CONNECTION, SEE 
DETAILS, SHEET 2. 

356 
( 14") ,rs ! 3") MAX 

--,11~,l) T=t---
11111 1-l.:U 

CLASS A I ' 610 ( 2' -0") CONCRETE ANCHOR 
BLOCK 4-22 ( 1/s"l 0 x 460 C 18") LONG 

Ml N ANCHOR BOLTS. 

COMMONWEAL l'H OIF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

END TREATMENTS 

RECOMMENDED MAR. 30, 2006 
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MEDIAN 

SHOULDER 

TRAFFIC DIRECTION 
ROADWAY re ro r· 

SHOULDER 

FLARE RATE 
.L r - "-1,10 SEE TABLE B. 

~E Cl0:1) 

TYPE 2-S 
14. 4 m 15 m I 15 m GUJDE RAIL 

( 48' -0") C 50' -0") ( 50' -0") 

TYPICAL EARTH MOUND FOR BURYING GUIDE RAIL 
SEE NOTE 2. 

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

SHOULDER 

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

SHOULDER 

3. 6 m C 12' -0 "l 

1 I ,~ f 300 ( 12"f 
\i.;- \1/ MIN. 
,y ?]l COVER 

SECTION C-C 

VARIES 

,,~ 
I.. 'I-.. \l 

SECT I ON D- .D 

1, 5 m ( 5' -0 "l 
ROUNDING 

1. 5 m ( 5' -0 ") 
ROUNDING 

R- ROCK 

E 
m 

-
z 
,; 

TABLE B 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h """ 
CONCRETE GUIDE RAIL 
BARRIER 

120 75 20 • 1 15 ' 1 

110 TO 20 • 1 15 ' 1 

105 65 19 ' 1 15 ' 1 

100 60 18 ' 1 14 ' 1 

90 55 16 ; 1 12 : 1 

so 50 14 ' 1 11: 1 

TO 45 12 ' 1 10 • 1 

65 40 11 ' 1 9 • 1 

60 " 10 • 1 . ' 1 

50 30 . ' 1 T ' 1 

SHOULDER ( 2, -O"l MIN ''"'" r. 
I: !O 

( 10: !) 

SECTION E-E 

~-1,? /. 
'·!:_s 

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, EARTHMOUNOS MAY BE USED TO BURY GUIDE RAIL ON HIGHWAYS 
;Jr~F~g5J6Eu~~Ef~~SL~~lN1~~~o7eE~TftE~ 4~EW8~YA~~ :~~~ ~~~~E~~E 
CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMINED IN PUB, 13M, DESIGN 
MANUAL PART 2, CHAPTER 12. 

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

COMMONWEAL TH OF lflENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 

GUIDE RAIL 

END TREATMENTS 

RECOMMENDED MAR.30, 2006 

ko .. ;?:,. 
DIRECTOR, BUREAU OF DESIGN 
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~I;: 

~1{ 
N -
V 0 - ~ 
0 ~ 00 
0 

-,: 
N 

SIDE 

~ra;-20 I 1/. ") • V ~ ~ HOLE 
- - -
0 
~ 
~ 

II 
II 
II 

PLAN 

SIDE FRONT -- ---

WOOD OR PLASTIC OFFSET BRACKET 
TO BE USED WITH WOOD POSTS 

95 
( 33/4 ") 

001~ ': 0 t - ;;,::: 
~o~ ,_ +x 

+~o _+ 

70 

II 

n -Ix ... -

c 2¾ "l I 140 
+O ,-6 
( 5 ½ ") 

22 ( 1/s ") 0 
HOLE 

64 (2½")0 
HOLE 

22 { ¼ ") 0 
HOLE 

545 

( +0,- 1/4 "l 

PLAN 

FRONT 

~I~ 

. 
~ 
N 

0 
~ 
~ 

SIDE 

20 ( 3/4 ") 0 
HOLE 

90 ( 3½ ") 0 
HOLE ~ 

20 C 3/4") 
~ I 

TYP.tJ 10 <¾"l 

150 

TYP. 

( 6") 

PLAN 

)50 

200 (8") ~6") 

EB
-------i ,~5.,, 

- I 
a :':2 H0(3/4")0 
- I OLE -

~ -= - =+ 
~ I 

I 

30 ( 1 1/4 ") 

SIDE FRONT 

ROUTED OFFSET BRACKET 
( WOOD, PLASTIC OR COMPOSITE) 
TO BE USED WITH STEEL POSTS 

J 

L 

1625 
( 5' -4 ") 

1830 
( 6' -o ") 

1980 
C 6' -6 ") 

2060 
C 6 1 -9 ") 

~1;: 

V 

0 
~ 
~ 

w 
150 
( 6 ") 

)50 
( 6") 

150 
( 6") 

)50 
( 6 ") 

D 

200 
( 8 ") 

200 
( 8 ") 

200 
( 8 ") 

200 
( 8") 

OGr 

20 ( 3/4 ") 0 
HOLE, TYP 

OPTIONAL HOLE 
FOR 

RUB RAIL 

II 

ll 
II 

PLAN 

X 

gl~ 
N_ 

r 1"-f:5 ---0-l.___~ 

SIDE FRONT 
FRONT -- --

SHORT BREAKAWAY TIMBER POST 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 IPENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

POSTS AND OFFSET BRACKETS 

RECOMMENDED MAR. 30, 2006 

ko .. -~. 
DIRECTOR I BUREAU OF DESIGN 
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GUIDE RAIL, TYPE 2-S ENO 
TREATMENT, TYPE 2-S POST 
ANCHORAGE OR APPROPRIATE 

ENO TREATMENT 3810 
( 12' -6 ") 

SPAN 

FOR LENGTH OF 

NEED SEE OM 2 , 
CHAPTER 12 

GUIDE RAIL OR 
APPROPRIATE 

END TREATMENT 

NOTES: 

1. PLACE TOP W-BEAM RAIL ELEMENT IN NESTED SECTION SO THAT 
SPLICE LOCATIONS ARE ALIGNED. 

:_ ! !-! ! ! ! ~ ! !-! ! ! l 
:::;i 
-----' 

CGROUNO LI NE 

2. CUTTING OF W-BEAM RAIL ELEMENT IS NOT PERMITTED. 

3. FOR THE 3810 ( 12' -6") SPAN, A MINIMUM UNOBSTRUCTED DJSTANCE 
OF 900 ( 3' -0") BEHIND THE REAR FACE OF THE GUIDE RAIL POST 
MUST BE CLEAR OF HAZARDS. 

'I. FOR NESTED RAIL ELEMENT SPLICES {FOUR PANELS THICK), USE 
5"1 (21/s"l SPLICE BOLT. FOR SPLICE BOLT DETAILS, SEE SHT.2. 

5. NESTED SECTIONS, INCLUDING ALL RAIL ELEMENT AND ANCILLARY 
HARDWARE, ARE PAID FOR AT THE CONTRACT UNIT PRICE PER 
LINEAR FOOT OF TYPE 2-S GUIDE RAIL. ELEVATION 

3810 I 12'-6"1 SPAN NESTED W-BEAM (TYPE 2-SI GUIDERAIL 
ACROSS LOW-FILL CULVERTS AND SMALL STRUCTURES 

6. PROVIDE A MINIMUM OF 60.9 m (200 FT.l OF STRONG POST GUIDE 
RAIL C 1 SECTION OF W-BEAM RAIL ELEMENT) BETWEEN NESTED 
C 2 SECTIONS OF W-BEAM RAIL ELEMENTl RUNS. 

fTEEL POST 
s~?il • SEE 

C=:::::==~~~~~~~~~~~~~~=~~==1. ~~:~ / :~~TEO OFFSET 

1 

! V ('"'-'"', 

3 X 3810 112' 1~ 
OF NESTED W-BEAM-~"\ 1!ECTIONS Ii \__._o 30 C 37' -6 ') , W-BEAM RA ELEMENT c f~p • l 

I 
D d d d d 

PLAN 

3 x 3B10 C 12' -6") SECTIONS 
OF NE_~TEO ~:l;!EAM 1J_ "13Q_L3_7_'.__-_§_"1 

1905 1905 1905 3810 1905 1905 1905 
(6'-3") I <6'-3"> I <6'-3"l ( 12' -6 ") (6'-3"> I !6'-3"> I <6'-3"l 

G m F m " - ~ 

I 
/ ........ 

I 
. . .,_.,, ... 

, 
" "-r.-

SPLICE 
LOCATION 
( TYP. l 

ELEVA TI ON -706 

CASE 1 

3 NESTED PANELS 

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

STEEL POST, 
SEE SHT, 1 

ROUTED OFFSET 
BRACKET, 
SEE SHEET 5 

STEEL POST, 
SEE SHT. 1 

ROUTED OFFSET 
BRACKET, 
SEE SHEET 5 

SECTION F-F SECTION G-G 

GROUND LINE 

") 

d 

-

_., 

STEEL POST 

I 
D d d d 

SHT. 1 ) BRACKET C TYP. l , 
SEE SHT.5 

( TYP. l , SEEV! ROUTED OFFSET 

I I 

2 x 3810 ( 12' -6") SECTIONS 

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

PLAN 

2 x 3810 ( 12'-6") SECTIONS 
OF NESTED W-BEAM - 7620 ( 25' -0") 

1905 1905 19Q~ 3810 1905 

D D 

1905 

~EAM RAIL 
ELEMENT ( TYP. l 

1905 
I 6' - 3 ") I ! 6' - 3 ") I l 6' -3 ") C 12' -6 ") !6'-3"l I (6'-3") I c6'-3"> 

~ 

J/ 
SPLICE 
LOCATION 
CTYP.) 

F-

-

.,,_,,-,, 

" 
ELEVATION 

CASE 2 

2 NESTED PANELS 

TYPICAL NESTED PANEL 
MID-SPAN SPLICE 

- - -
---{ 

~106 

GROUND LINE 

") 

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

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

ACROSS CULVERTS AND SMALL STRUCTURES 
3810 ( 12'-6") SPAN 

RECOMMENDED MAR.30, 2006 

k CJ .• . .,,,., ' 
OIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

'?!Z:_.£1.M' 
CHIEF ENGINEER 

SHT. __§_OF~ 

RC-52M 



GUIDE RAIL, TYPE 2-S END 
TREATMENT, TYPE 2-5 ~OST 
ANCHORAGE OR APPROPRIATE 

END TREATMENT I 5715 ( 18' -9 ") SPAN 

FOR LENGTH OF 

NEED SEE OM 2 , 
CHAPTER 12 

~1 !-! ! hr•! !-! ! ! l 
ELEVA TI ON 

5715 ( 18' -9"l SPAN NESTED W-BEAM ( TYPE 2-Sl GUIDERAIL 
ACROSS LOW-FILL CULVERTS AND SMALL STRUCTURES 

STEEL POST 

GUIDE RAIL OR 

APPROPRIATE 
END TREATMENT 

-;! = 
I LINE 

~~i~il ~ /:~~J~~TOFFSET 

====~~~~~~~:~~~====~~==~~i==J 'IV ~ SEE SHT.\TYP.)' 

I ) D 

3 X 3810 I 12' ~ 
OF NESTED W-BEAM- 5 ") SECTIONS Ii \_._. - 11430 ( 37' _

6 
") . W-BEAM RAIL ELEMENT ( TYP. ) 

~ I 
D 

I 
D 

I 
D ~ ~ ~ ~ ~ 

3 x 3810 !12'-6") SECTIONS 
OF NESTED W-BEAM - 11430 ( 37' -6 "J 

PLAN PLAN 

3 x 3810 ( 12' -6") SECTIONS 3 x 3810 (12'-6") SECTIONS 
OF NESTED W-BEAM - 11430 { 37' -6 ") OF NESTED W-BEAM - 11430 ( 37' -6"1 

STEEL POST 

\~l~;'~ ~ 
D V ~ 

ROUTED OFFSET 
BRACKET ( TYP. l , 
SEE SHT. 5 

~W-BEAM RAJL 
ELEMENT ( TYP. J 

NOTES: 

1. PLACE TOP W-8EAM RAIL ELEMENT IN NESTED SECTION SO THAT 
SPLICE LOCATIONS ARE ALIGNED. 

2. CUTTING OF W-BEAM RAIL ELEMENT IS NOT PERMITTED. 

3. FOR THE 5715 ! 18'-9") SPAN, A MINIMUM UNOBSTRUCTED DlSTANCE 
OF 1050 ! 3' -6 11

) BEHIND THE REAR FACE OF THE GUIDE RAJL POST 
MUST BE CLEAR OF HAZARDS. 

4. FOR NESTED RAIL ELEMENT SPLICES { FOUR PANELS THICK), USE 
54 C 21/s ") SPLICE SOLT. FOR SPLICE BOLT DETAILS, SEE SHT. 2. 

5. NESTED SECTIONS, INCLUDING All RAIL ELEMENT ANO ANCJLLARY 
HARDWARE, ARE PAID FOR AT THE CONTRACT UNJT PRICE PER 
LINEAR FOOT OF TYPE 2-S GUIDE RAIL. 

6. PROVIDE A MINIMUM OF 60. 9 m ( 200 FT.) OF STRONG POST GUICE 
RAIL ( 1 SECTION OF W-BEAM RAIL ELEMENT) BETWEEN NESTED 
C 2 SECTIONS OF W-BEAM RAIL ELEMENT) RUNS. 

1905 1905 5715 1905 1905 1905 1_90~ lfil)_5 1905 fil~ 1905 1905 1905 
i 6' -3") I< 6' -3"> ( 1 B' -9 ") c 6' - 3 "> I < 6' - 3 ") I ( 6' - 3 "l 

~ 

J-

~ 

' 1 

H-

"'""'" \ 
CASE 1 

SPLICE LOCATIONS 

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

ROUTED OFFSET 
BRACKET, 
SEE SHEET 5 

STEEL POST, 
SEE SHT. 1 

STEEL POST, 
SEE SHT. 1 

-

,,,,_,,_ 

--· ---
LOCATION 
C TYP.l 

L_70fi 

ROUTED OFFSET 
BRACKET, 
SEE SHEET 5 

SECTION H-H SECTION J-J 

-::{ 

11, '!t!llfit/111 
GROUND LINE 

J-
") 

<6'-3"1 I <6'-3"> I (6'-3"! 

~ 

',,,_,,_, 

' ~ 

7 

,_ / 
SPLICE 
LOCATION 
<TYP.J 

( 18' -9 ") <6'-3") I (6'-3") I (6'-3"! 

-

"N"-"' 

ELEVATION 

CASE 2 

SPLICE LOCATIONS 

-

.. ,_,,,_,,, 

~106 

GROUND LINE 

½s "l 

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

COMMONWEAL 1'1H OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

ACROSS CULVERTS AND SMALL STRUCTURES 
5715 18'-9") SPAN 

RECOMMENDED MAR.30, 2006 

k~ 
OIIIE~TO!I, BUREAU OF OESrnN 

RECOMMENDED MAR. 30, 2006 

'?!1:£1.ta 
CKlEF ENGINEER 

SHT. _J_ OF_§_ 

RC-52M 



STEEL POSTS WITH ROUTED OFFSET BRACKET 

d d d I 
D 

I 
D 

1 

§ § 

LONG BREAKAWAY TIMBER POSTS WITH 
TWO NON-ROUTED OFFSET BRACKETS 

§ § § 
1 

§ d 

STEEL POSTS WITH ROUTEO OFFSET BRACKET 

d d I 
D d I 

D 

NOTES: 

1, PLACE TOP W-BEAM RAIL ELEMENT IN NESTEO SECTION SO THAT 
SPLICE LOCATIONS ARE ALIGNED. 

<======:::a<========x========c=========c::=======x========c=========c::=======x========c=======::ic::::::3 2, CUTTING OF W-BEAM RAIL ELEMENT IS NOT PERMITTED. 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

GUIDE RAIL OR 
APPROPRIATE 

END TREATMENT 

8 x 3810 { 12' -6") SECTIONS 
OF NESTED W-BEAM - 30460 ( 100' -0 "l 

PLAN 

8 x 3810 C 12' -6") SECTIONS 
OF NESTEO W-BEAM - 30460 (100'-0") 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

_GUIDE RAIL 0~ 
APPROPRIATE 

END TREATMENT 

3, FOR THE 7620 (25'-0") SPAN, A MINIMUM UNOBSTRUCTED DISTANCE 
OF 1500 (5'-0"l BEHIND THE REAR FACE OF THE GUIDE RAIL POST 
MUST BE CLEAR OF HAZARDS. 

4. FOR NESTED RAIL ELEMENT SPLICES (FOUR PANELS THICK), USE 
54 ( 21/s ") SPLICE SOLT. FOR SPLICE BOLT DETAILS, SEE SHT. 2, 

5. NESTED SECTIONS, INCLUDING ALL RAIL ELEMENT ANO ANCILLARY 
HARDWARE, ARE PAID FOR AT THE CONTRACT UNIT PRICE PER 
LINEAR FOOT OF TYPE 2-S GUIDE RAIL. 

6. PROVIDE A MINIMUM OF 60, 9 m { 200 FT. l OF STRONG POST GUIDE 
RAIL ( 1 SECTION OF W-BEAM RAIL ELEMENT) BETWEEN NESTED 

STEEL POSTS WITH ROUTED OFFSET BRACKET 
3-LONG BREAKAWAY 
TIMBER POSTS WITH 7620 C 25' -0") 

3-LONG BREAKAWAY 
TIMBER POSTS WITH STEEL POSTS WITH ROUTED OFFSET BRACKET C 2 SECTIONS OF W-BEAM RAIL ELEMENT) RUNS. 

M-;i_, 

M-

d 

GUIDE RAIL OR 
APPROPRIATE 

END TREATMENT 

GUIDE RAIL OR 
APPROPRIATE 

ENO TREATMENT 

M 

L -;i_, 

L-

~ 

\,m,~ 
~SPLICE 

LOCATION 
( TYP. l 

TWO NON-ROUTED 
OFFSET BRACKETS 

K-i 

K-

,,,,.,,,,,.,,,,, 

ELEVATION 

CASE 

TWO NON-ROUTED 
OFFSET BRACKETS 

1"'"""'""'111 

1905 
{ 61 -3 ") 
----y-yp;-

r, 

"'="="', J 
GROUND LINE 

SPLICE LOCATIONS 
STEEL POSTS WlTH ROUTED OFFSET BRACKET 

d d I 
D 

I 
D 

I 
D 

STEEL POSTS WITH ROUTED OFFSET BRACKET 

L K 

1 

§ § 

3-LONG BREAKAWAY 
TIMBER POSTS WITH 

TWO NON-ROUTED 
OFFSET BRACKETS 

§ 

LONG BREAKAWAY TIMBER POSTS WITH 
TWO NON-ROUTED OFFSET BRACKETS 

9 x 3810 ( 12' -6") SECTIONS 
OF NESTED W-BEAM - 33750 ( 112' -6 "l 

PLAN 

9 x 3810 ( 12' -6") SECTIONS 
OF NESTED W-BEAM - 33750 ( 112' -6") 

7620 { 25' -0") 

§ § 

3-LONG BREAKAWAY 
TIMBER POSTS W[TH 

TWO NON- ROUTED 
OFFSET BRACKETS 

r 
§ I 

D 

~ 

,,,,.,,,,,.,,Ill 

~ 

--' 

I""""'!' .. .,,,11 

'-706 ( 27 13/i6 ") 

7. ONE 7620 {25'-0"l W-BEAM PANEL SECTION IS AN EQUIVALENT FOR 
TWO 3610 \ 12'-6"1 W-BEAM PANEL SECTIONS. 

STEEL POSTS WITH ROUTED OFFSET BRACKET 

I I I I I I I I I 
D D D D D D D D D 

I 
GUIDE RAIL OR 

APPROPRIATE 
ENO TREATMENT 

GUIDE RAIL OR 
APPROPRIATE 

END TREATMENT 

STEEL POSTS WITH ROUTED OFFSET BRACKET 

1905 
C 61 -3 ") 
----y-yp;-

M L K 
SPLICE 
LOCATION 
(TYP.l 

ELEVATION 

CASE 2 
SPLICE LOCATIONS 

.,,. ,,.J 
706 ( 27 13/i6 ") 

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

WOOD POST, 
SEE SHT, 5 

OFFSET 
BRACKETS, 
SEE SHEET 5 

SECTION K-K 

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

STEEL POST, 
SEE SHT. 1 

ROUTED OFFSET 
BRACKETS, 
SEE SHEET 5 

STEEL POST, 
SEE SHT. 1 

ROUTED OFFSET 
BRACKETS, 
SEE SHEET 5 

SECTION L-L SECTION M-M 

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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8 C o/i6 "l 0 POST SOLT AND NUT, ASTM F 568, CLASS 4. 6. 60 ( 2 ¾ ") LONG FULLY 
83(3¼_") THREAOED DOUBLE NUTS, TWO SQ. WASHERS AND ONE ROUND WASHER. NUTS SHALL BE 

16 (%") X 24 ('1/s") PUT ON FINGER TIGHT. ENGAGE TOP AND BOTTOM EDGES OF BACKUP PLATE WITH THE POST 
AND THEN TIGHTENED AT LEAST ONE FULL TURN WITH A WRENCH, THEN SECURE WITH 
SECOND NUT. OVAL SHOUL~ER ( 3/ ") 

RECESS l. 
5 

( 1 .. >3~ riJ" 
21 

10' i 11/16"l 

~I~ 
N 

(~L" If; 

SYMMET~C~ 
~UT . 

NEUTRAL AXIS 

2. 77 THICK--­
C 12 GAGE) 

GALVANIZED 
STEEL 

~ "' 
~1~~ 
00 ;;, 

~T 
! 

~ 
N 

N 

~ 

10 ( ¾"l TOP 
OF RAIL TO 
TOP OF POST 

1Qn r 71/z"l 

~7 '' ( ( ½ ") 

.-1 7 ~ 
1+ 

N 
~ 

~ 

00 

<7½"> I TYP ,. 190 Y'"'f--25 , , .. 
j L ,~, .. , 
L + 

38 ( 11/z">TYP 

DETAIL C 
BASE PLATE 

USE BASE PLATE FOR 
86x57 (31/s"x 21/a"l 

RAIL SUPPORT BOLTS 
14 ( ½ ") 0 x 40 ( 1 ½ ") LONG 
ASTM F 568, CLASS 4.6 BOLT 
WI TWO ASTM A563M HEX NUTS 

2 SQUARE 
WASHERS 

8 Co/is") 0 ASTM F568 
CLASS 4.6 BOLT, 
60 ( 2¾ ") LONG 

s7 , ,;-;, .. ;ir _J DEEP X 
25 

< 1
1
/4 ") 

1@] I 

.!J 

12 GAUGE W-BEAM 
RAIL ELEMENT, 
3810 ( 12' -6 ") LENGTH. 

S 75 X 8. 5 
POST Cl 3810 
(12'-6") c.c. 
~ 

35 ( 1 ¼ ") 16 

Ll~7 5. 5 
(1/4") 35 

(11/4") 

SPLICE BOLT 

EXTRUDED POST PLATE 
200 X 600 X 6 

~ C8x24x¼l = ..,,in 

<%") ~ 
16(%"JJi 

DETAIL 
9.5 R 

+3.2 
-0. 0 

A 

ELEVATION -co .N 3.8 ,..:~Lt {0.15") _ 

( O. 375 "R ) 
C +O. 125 ") 

(-0. 0") 

S75 x8. 5 C 3x5. 7 ) 
POST FLANGE 

17. 5 

t¾"l 
' 

• NUT 10 ( ¾"l 0 

57 +3. 2 
-1. 6 

(2.25" +0.125") 
( -0. 063 ") 

44 
C 1 3/4 ")_ 

7 
44 

<1¾") 

Lf---t---- _j 

--I r 3 C 1/a "l TH !CK + 1~['" 

DETAIL B 
SQUARE WASHER 

ROUND 
WASHER 

..--~j~ ½~j[P05T PLATE 'I' ' 1 83 ( 3 ¼ ") BG ' 2 v· 200 X 600 X 6 =1 + 0 

( 8 X 2<1 X ¼) 
6 (0.2S"lR = = 13.375" +0.~~5~·) L 90" ±1.5"(TYP) 

TYP -ro C0 < -0 063 "l 
N NV " 

"d t -L I 6( o. 125") * TRAFFIC DIRECTION 
PLAN - - PLAN 

S75 x a.s=:snPOST PLATE 
( S3 X 5. 7 ~ L 200 X 600 X 6 

( 8 X 24 X 1/4) 

PLAN 

COLD FORMED CHANNEL POST, 
ALUMINUM ALLOY POST AND 
S75x8. 5 ( 3x5. 7 ) POST. W-BEAM----W 

DOUBLE NUTS 
ASTM F568, 
CLASS 4.6 

65 ( 2½ "'I r 
7~) " ( 3 ¼ ") 

* UNGALVAN!ZED 
THICKNESS 75 

)6 ( 3 ") 

SECTION A-A 

NOTES 
1. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE 

REQUIREMENTS OF PUBLICATION 408, SECTION 620. 

2. THE 86x57 ( 31/s "X2 ¼ "l COLD FORMED CHANNEL POST, 
S75x8.5 (S3x5.7l POST AND ALUMINUM ALLOY POST MAY 
BE 810 AS ALTERNATES FOR TYPE 2 WEAK POST GUIDE 
RAIL SYSTEM! HOWEVER, MIXING OF DIFFERENT POSTS 
IS NOT ACCEPTABLE WITHIN A PROJECT. 

,. DURING ERECTION, USE SUPPORT BOLTS TO SUPPORT 
THE RAIL ELEMENT UNTIL THE 8 <¾s"l0 POST BOLTS 
ARE PROPERLY TORQUED. LEAVE SUPPORT BOLTS IN 
PLACE AFTER CONSTRUCTION. 

4. ATTACH W-BEAM RAIL ELEMENT TO EACH POST. SPLICE ONLY 
AT MIO-SPAN ANO LAP IN THE DIRECTION OF TRAFFIC. TO ACHIEVE 
A MID-SPAN SPLICE, THE PREFERED METHOD IS TO OVERLAP HALF 
RAIL ELEMENT INSIDE THE OTHER AT THE BEGINING OF A 
GUIDE RAIL RUN. 

s. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN Cl PARENTHESES. 

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

0.6 m 
( 2' -0") 

BASE PLATE, 
SEE DETAIL D 

4-22 ( 1/a ") 0 x 200 ( 8 ") LONG 
ANCHOR BOLTS, SEE DETAILS, 
BRIDGE CONSTRUCTION 
STANDARD DRAWING, BC-734M. 

230 
( 9 ") 

I 

MIN 
1.0 m (3'-3") 

. ·7: 
....-:-----,r ~ _1:00 < 8 '') 

#13 (#4) BARS Cl 150 C6") • • •. · .•. 

C TO C EACH WAY 100 C4"JMIN TO 1220 x 1220 X 200 
840 (2'-9")MAX (4'-0"X 4'-0"X 8") 

TOP OF STRUCTURE=::-,. CLASS A CONC SLAB 

1 I 
GUIDE RAIL 

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

28. 5 ----j 
12 GAGE W-BEAM 
BACKUP PLATE 
SEE NOTE 6 

16 <¾"1-+l I-I 
165 II t 'fil 

M r ( 11/a "> 1 

Ir,-:, 
)65 t f 

n 
~ 

(6½"l II <¾~•eiJ 
SECTION B-B 

(6½") 10 ( ¾"l 0 

I --
TYPICAL INSTALLATION 

+,6 ( % ") '1J 

I --

I I I 

24 X 30 ( 23/32 "X 11/a ") 
SLOTTED HOLES 
FOR SPLICE BOLTS, 
SEE DETAIL A. 

1650 
t 65") 

6 41 
<¼"l~t1%") 

1650 
( 65")1I 

6 
<¼"l 

I~,,;,,,, 
55 

(15/4") 55 
(15/4") 

1650 
C 65") 

' 25~1") 111 (I~") (l4¾") 

POST PLATE JS J ~20/(8") • POST PLATE MAY,--J~->1.---
EXTRUDED AS ONE 600 BE CUT ALONG 
UNIT WITH FLANGE. ~ · THESE LINES 

POST PLATE -~, 
BE CUT ALONG 11 T 

1 600 THESE LINES 600 ~,, ,11:r~ .,,,.c " JI POST PLATE M~I ij~ j=!J 6 ~~E~~T L t~~~G ~ ~ < l/
4 

"l f) 2-11 

FOR DRIVING 
1
6 

• ELEVATION l 1/4 "l SIDE 

£-11 

ELEVATION SIDE 

~ I I ( 1/, 'lb 2-11 /~I g1~ j 
~,----lL 6 2- 11 - -----r::::n-: ( ¼ ") 

ELEVATION SIDE 
ALUMINUM ALLOY POST 86 ( 3 ¾ ") x 57 ( 2 1/4 ") COLD FORMED CHANNEL POST S75 ( 3) X 8. 5 ( 5. 7l 

3810 C 12' -6") 

TYPE 2-W GUIDE RAIL POSTS 
t CONFORM POST DETAILS FOR TYPE 2-WM MEDIAN 

BARRIER TO THE DETAILS AS SHOWN, EXCEPT 
LOCATE THE POST BOLT AND SUPPORT BOLT HOLES 
ON THE FRONT ANO REAR FLANGES. 

52 ( 2 ") 

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

t: 
A 

W-BEAM RAIL ELEMENT 
AT MID-SPAN SPLICE 

I I 

20 X 65 

~1~ :s - ;;. 

N 

~ 

( 3/4 "X 21/z ") 
____J__/1,--1- SLOTTED HOLES 

FOR POST BOLTS, 
SEE TYPICAL 
INSTALLATION AT 
POST DETAIL. 
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NOTES 
1, TYPE 2 WEAK POST END TREATMENTS CAN NOT BE USED 

0.6 m MIN \ I \ I <2'-0" MIN,l-
/EDGE OF SLOPE 

j j j j / -

FOR CONCRETE ANCHORS, 
AND B, 

/ t-:-o, 6 m c 2' -O"l 

,ti 

\I I 
·'=- - 122 

TO TERMINATE THE APPROACH ENO OF al ANY GUIDE 
RAIL ON THE NHS, or b) ANY GUIDE RAIL ON NON-NHS 
HIGH-SPEED, HIGH-VOLUME ROUTES. USE CRASHWORTHY 

[.rl.O m {3'-3") / T ! 
"!--300 (12") 

( 4' -
0 
0") 

END TREATMENTS ON All NHS ROUTES AND ON NON-NHS 
HIGH-SPEED, HIGH-VOLUME ROADWAYS WITH 70 km/h (45 rrph) 
POSTED SPEED LIMIT & ABOVE AND WITH CURRENT TRAFFIC 
VOLUMES 4000 VEHICLES PER DA'f& ABOVE. ON 2-LANE 
ROADWAYS WHERE CRASHWORTHY END TREATMENTS ARE 
REQUIRED, USE ON BOTH THE APPROACH AND TRAILING ENOS. 
IF CRASHWORTHY END TREATMENTS ARE REQUIRED, WEAK POST 
GUIDERAIL MUST BE TRANSITIONED WITH A 15.2 m (50'-0"l 
TYPE 2S GUIDERAIL SECTION TO ANCHOR THE 2-W GUIDERAIL 
PRIOR TO THE ATTACHMENT OF A CRASHWORTHY END TREATMENT. 

2, SEE RC-52M, FOR END TREATMENTS BURJED 
INTO EARTH MOUNDS. 

~ 

T 

3810 ( 12' -6") TYP,, TYPE 2-W 
1905 (6'-3") TYP., TYPE 2-WC 600 

52. 5 ( 3' -1 ½ "l TYP. , TYPE 2-W C l 2' -0") 
TYP 

l 

TYP -_,, . I 
-L150 l6"l FACE OF GUIDE RAIL LINE 

7620 C 25' -O"l APPROX 

PAY LIMIT GUIDE RAIL PAY LIMIT-TYPE 2-W END TREATMENT 

_..........---OUTSIDE EDGE OF SHOULDER 

PLAN -TRAFFIC DIRECTION 

815 ( 32 ") 815 { 32 ") 815 C 32 ") 691 < 27 ") 

MIN 

SHOP CURVED RAIL, 
SEE DETAIL C, 

0.6 m C2'-0"l MIN 

SEE POST 
DETAILS, 
SHEET 1. 

ENO POST SUPPORT Jllf!lllf!nii- ~-=--= 
ANGLES, SEE DETAIL D. GROUND LINE / 

1 

AT ANCHOR I I 
I I 

FOR CONCRETE ANCHORS, 1- _£ _l 
r _S~E DETAILS A AND B. ~ 

GROUND 
LINE 

-l§7lr!lnl!fl1il­

,;_~PARTIALLY 
BELOW 
GROUND 

600 I "'f'' 
1.0m(3'-3"l 

TYP t 

ELEVATION 

TYPE 2-WEAK POST END 
C SEE NOTE 1 l 

TREATMENT 

FLARED TERMJNAL 
SECTION CONNECTION, 
SEE DETAIL F. 

FACE OF GUIDE RAIL LINE 

LENGTH ALONG BEAM 4128 l 13' -6½ ") 

PAY LIMIT TYPE 2-W END TR_EA1._M§_NJ.!. 
DRIVEWAYS AND OPENINGS 

OUTSIDE EDGE OF SHOULDER 

PARTIALLY BELOW 
GROUND 

GROUND LINE 

3810 (12'-6") TYP., TYPE 2-W 
1905 16'-3"1 TYP,, TYPE 2-WC 

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

PAY LIMIT GUIDE RAIL 

-TRAFFIC DIRECTION 
PLAN 

815 < 32 ") 

t 600 
t 2' -0") 

TYP 

815 C 32 ") 

FLARED TERMINAL 
SECTION CONNECTION, 

r-" 
' ' 

SEE DETAIL F. ----b 2 SPLICE BOLTS AND NUTS 

10-25 C 1 ") 0 HOLES 111 75 ( 3") C TO C FOR 
8-22 C 7/8 "l 0 x 460 ( 18 "J LONG ANCHOR 
BOLTS, TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E. STEEL PLATES, 

6 X 75 X 685, 

RAIL ELEMENT 
~#10 (#3) BARS 

( '/~ "X 3 "X 27 ") 
WITH 8-25 ( 1 ") 
HOLES 111 75 ( 3 "l 
C TO C~ 

PLAN STEEL PLATES, 
6 X 75 X 685, 
( 1/4 "X 3 "X 27 ") 8- 22 ( 1/s ") r., x 460 ( 18 ") LONG 
WITH 8-25 C 1 "l ~ ANCHOR BOLTS, DO NOT ALLOW 

#10 (#3) BARS k 
3 HOOPS, ,---......_ 
HORIZONTALLY .........._ 

1 040 "-

PLAN 

HOLES Cl 75 ( 3 "l f-<-=~~ / BOLTS TO PROTRUDE ABOVE ( 3~Ji "l ~ 

10-25 < 1 "l 0 HOLES Cl 75 C 3 "l C TO C FOR 
8-22 (7/8") 0 x 460 ( 18") LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E. 

#10 (#3) BARS 

940 
C 3' -1 ") 

8- 22 ( 1/s ") 0 x 460 ( 18 ") LONG 
ANCHOR BOLTS, DO NOT ALLOW 
BOLTS TO PROTRUDE ABOVE 
TOP OF RAIL ELEMENT. 

--11':::.__ ;-=-=--7"" ~~(lJ!l!!fro1r 

I 
1 

\_ GROUND LINE 

END POST SUPPORT 
ANGLES, SEE DETAIL D. 

C TO C I TOP OF RAIL ELEMENT. 

I rF~i~lJ 25 c 1 ", 
#\Q (#3) BARS,---1---......_ l ~ -----EXISTING SLOPE. 
3 LOOPS, 1020 \ 

~j-#10 (#3J BARS 
~ 10' . - . I PLACED AT QUARTER 

460 C 1' -6") I" C I POINTS, VERTICALLY \ AT ANCHOR 
I I HORIZONTALLY (3'-4") ---

920 LJ < 3' -0") 
CLASS A CONCRETE_/ • 1 o7o • 

I ~ FOR CONCRETE ANCHORS• 1
- - - - - SEE DETAILS A ANO B. ELEVATION 

TYPE 2-W END TREATMENT AT 
DRIVEWAYS & OPENINGS 

(USE ON BOTH SIDES OF DRIVEWAYS & OPENINGS) 

21 { 13/is ") 0 HOLES FOR 20 ( f4 "l 0 x 115 ( 4 ½ ") 
LONG BOLTS WITH NUTS ANO WASHERS. BOLTS 
TORQUED TO 136 ±27 N-m ( 100 ±20 FT. LBS.) 
AFTER POST IS DRIVEN. 

700 ( 2' -31/2 ") 

:1' 
158 542 < 1' -9 1/ 4_UJ 

~ 

~L, I=/' 
I= 

7 
250 

l 10") 

:f~~~~ t~ N_ 

24 x 30 ! 2¾z"x11/e"l 
SLOTS FOR SPLICE 
BOLTS AND NUTS 

,i~:~ .. ?' 
N_,:: 

;;;~ ~~~ I 

I • 1 oo • 
( 4 ") 

½-----' 
L 100 X 75 X 6 
CL4x3x 1/-4) 

50 ,2 .. ,l I S7 I 

1080 i{f A I L 

THESE HOLES 
MAY BE 
ELIMINATED. 

DETAIL D F 
END POST SUPPORT ANGLES FLARED TERMINAL SECTION 

MIN 

/l.-,_ J___;hl: 
l,,·<-'-'"-'"'·-., 

460(1'-6")_...JI,. t I '---#1Q(#3)BARS,PLACED 
CLASS A CONCRETE_/ , 940 ""-, AT EACH CORNER, VERTICALLY 

C3'-l") '-75 (3") MIN 

ELEVATION 
DETAIL A 

10-25 ( 1 ") 0 HOLES 

Cl 75 C 3 "l C TO C 

:= l= 
I41= 

~ 

DETAIL E 
( 3 "} 

COVER TYP 

CONCRETE ANCHOR 

~ANCHOR THIS END. 

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

SHOP 
DETAIL C 

CURVED RAIL 

• E 
0 

<D 
" ~ 

(3'-6") '---75 (3") MIN COVER TYP 

ELEVATION 
DETAIL BI ALTERNATE) 

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

TYPE 2-S GUIDE RAIL 

TYPE 2-W GUIDE RAIL 

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

7620 
C 25' -0") 

MIN 

TYPE 2-S* 
GUIDE RAIL 

7620 
C 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 RAI_L 

! ! ! H j I j 'H. ~ t 

TABLE 1 

TYPE OF REQUIRED+ 
GUIDE RAIL CLEARANCES 

2-SCC 300(1'-0") 

2-SC 600 {2'-0") 

2-S 900 (3'-0") 

2-WCC 1200 {4'-0") 

2-WC 1500 (5'-0") 

2-W 2100 (7'-0") 

tTHE MINIMUM UNOBSTRUCTED DISTANCE 
FROM BACK OF GUIDE RAIL POST 
TO AREA OF CONCERN (FACE OF 
OBSTRUCTION). 

NOTES 
1. THE TREATMENTS SHOWN ARE FOR FOUR LANE DIVIDED HIGHWAYS. USE THE APPROACH 

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

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

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

4. WHEN THE MINIMUM UNOBSTRUCTED DISTANCE FROM BACK OF GUIDE RAIL POST TO FACE 
OF OBSTRUCTION IS LESS THAN 300 ( 1' -0"), USE 2-SCC DOUBLE NESTED RAIL. 

5. THE TYPICAL DISTANCE FROM THE EDGE OF SHOULDER TO THE FRONT FACE OF THEW-BEAM 
RAIL ELEMENT IS 600 ( 2' -O"J. 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. 1800 ( 6' -0") STEEL TUBE MAY BE USED WITHOUT SOIL PLATE. 
REQUIRED CLEARANCE, 

SEE TABLE 1. ~ t EDGE OF SHOULDER I 
SHOULDER 

EDGE OF PAVEMENT~ i 7. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. U.S. CUSTOMARY 
UNITS IN ( J PARENTHESIS. 

SEE NOTE 5 TRAFFIC DIRECTION 

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

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

C SEE DETAILS) 

L.._ EDGE OF SHOULDER 

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

SEE NQTE 3 

W-BEAM RAIL ELEMENT 

APPROPRIATE TYPE 
END TREATMENT 

~ 
N 

20 C 3/4 ") 0 HOLE 

SHOULDER TRAFFIC DIRECTION 

C EDGE OF PAVEMENT 

REQUIRED CLEARANCE, 
SEE TABLE 1. 

TS 200x150x5 
CTSBx6x3/is) 

l 
TYPICAL GUIDE RAIL TREATMENT 

WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

ISO 

f7 ~ I I I 

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

( SEE DETAILS> 

FRONT SIDE 

TYPE 2-W 
§UIDE RAIL 

TYPE 2-S GUIDE RAIL 

TYPE 2-SCC GUIDE RAIL WHEN DEFLECTION 
IS LESS THAN 600 ( 2' -0") 

TYPE 2-SCC DOUBLE NESTED GUIDE RAIL 
WHEN DEFLECTION IS LESS THAN 300 

C 1' -O"J SEE NOTE 4. 

7620 

TYPE 2-SC 
GUIDE RAIL 

7620 
C 25' -0 ") 

TYPE 2-S GUIDE RAIL, 
4 SPACES = 7620 ( 25' -0") AND AN 
APPROPRIATE TYPE END TREATMENT 

TYPE 2-S 
GUIDE RAIL 

7620 
( 25' -0") 

TYPE 2-WCC 
GUIDE RAIL 

7620 
( 25' -0") 

TYPE 2-WC 
GUIDE RAIL 

7620 
( 25' -0") 

STEEL TUBE 

TYPE 2-W GUIDE RAIL 

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

t ,,,,,,,,,,,,'tt,,,, 'Hi! ft= 
~EDGE 

SHOULDER 
LLEDGE TRAFFIC DIRECTION 

OF SHOULDER 

OF PAVEMENT 

7 
20 ( ¾ ") 0 HOLE 

:r.,_ 
( 3 ") 

w 
r 
< 
J 
~ 

lg 
~ 

r 
~ 
0 
~ 
r 
~ 

100 ( 4 ") ~1-oo 
' ' U1 ID 

oo 
~ ro 
Ola 
- - 16 C ¾ ") 0 HEX 

BOLT L=250 ( 10") 
STEEL WASHER, 
AND NUT. 

STEEL TUBE 
< SEE DETAIL 
THISSHT.J 

GOD 
C 24 ") 

225 150 225 

t 9") I ( s "11 ( 9 ") 

I -·1=·-,--
0, ,0 

' ' ' ' IQI _ _!Q 

N -

I I 

L J 

-1- = ~1~ . -
N 

200 C ¾ ") HOLE ~

-;-

-
TYPICAL GUIDE RAIL TREATMENT WHEN THE REQUIRED 

CLEARANCE TO OBSTRUCTION IS NOT AVAILABLE 
SOIL PLATE 

6 (l/4") THICK 

SHORT BREAKAWAY TIMBER POST 
( SEE RC-52 FOR LENGTH) 
( TRIM AS REQUIRED) 

J SWAGED CABLE 
f ASSEMBLAGE 

0000 

---- DIRECTION OF TRAVEL 

1905 (6'-3") 

40D 30D 

ANCHOR 
PLATE 

! 16 11l I c 12 "> 

----7 ,,.,,,,::::53:J 

,,,,,,,,,.._ SWAGED CABLE 
ASSEMBLAGE 

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

SOIL PLATE 
( SEE DETAIL 
THIS SHT. l 

PLAN 

LIMIT OF PAYMENT 

1905 (6'-3") 

GROUND LINE 

16 ( ¾ ") 0 HEX 
BOLT L=250 C 10") 
STEEL WASHER, ELEVATION 
AND NUT. 

TYPE 2-S POST ANCHORAGE 
\Al IKAILING ENDJ 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

RECOMMENDED MAR. 30, 2006 

ko-·"2)';. 
RECOMMENDED MAR. 30, 2006 

0'L,.£/;td 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER 

SHT • ...1. OF _J_ 

RC-54M 



I 
~ 
C 

'" z 
< 
C 

'!! 

! ! j 7620 
! 25' -0") 

MIN 

' ' ; 
I 

PAY LIMIT CONCRETE MEDIAN BARRIER 

CONCRETE 
MEDIAN 
BARRIER 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2, 

TRAFFIC DIRECTION 
AREA OF CONCERN 
{ OBSTACLE> 

PAY LIMIT CONCRETE MEDIAN BARRIER 

EDGE OF PAVEMENT 

SEE NOTE 2. 

CONCRETE 
MEDIAN 
BARRIER 

EDGE OF PAVEMENT 

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

OR LESS WHERE CONTINUOUS BARRIER IS REQUIRED 

ll~C £-~~ UUlUC KAIL 

0.6 m (2'-0")MIN 
CLEARANCE-

" 11 

1 1 1 1 1 1 1 1
11

1 1 1 

-f/'///////,1/, c'.%1 7~i~. <25' -O"J_i 

' ' ' ,. ' ' ' ' ' ' 

TYPE 2-S 
GUIDE RAIL 

7620 ( 25' -0 ") 

' ! 
FOR FLARE RATE, 
SEE TABLE 2. 

l ! 

! ' 

' ' 

TYPE 2-WCC 
GUtDE RAIL 

7620 ( 25' -0 ") 

. 
' 
. 

' 

TRAFFIC DIRECTION 

... - 'C GUIDE RAJL 

~EDGE OF PAVEMENT 

. . 

. 

TYPE 2-WM 

1: 10 MIN. 
( 10: 1 MIN.) 

= 
I 1: 10 MIN. 

( 10: 1 MIN.) 

MED I AN BARR I ER 

i 1: 10 MIN, 
( 10: 1 MIN.) 

t 1: 10 MIN, 
C 10: 1 MIN. l 

PROVIDE TYPE ANO LENGTH OF GUIDE RAIL AND 
ENO TREATMENT BEYOND THE INTERSECTION 
RADII AS INDICATED ON THE CONSTRUCTION 
DRAWINGS AND DETERMINED BY THE DESIGN 
REQUJREMENT, ---------~ 

600 
( 2' -0 ") 

R :: 6000 
( 20' -0") 
MIN 

3000 ( 10'-0"lTYP 

3000 I 10' -O"l TYP 

600' T l'' .,-< 2' -0") __J 

GUIDE RAIL MAY BE TERMINATED _ 
HERE (OUTSIDE THE CLEAR ZONE 
IF POSSIBLE) WITH PROPER 
END TREATMENT, R = 3000 

I 10' -0") 
MIN 

END TREATMENT OR 
TERMINAL SECTION 

INTERSECTING 
SIDE ROAD 

·1 • I • " 

* VARIABLE DEPENDING ON FUNCTIONAL 
CLASSIFICATION OF HIGHWAY. 

TYPE 2-S 
GUIDE RAIL 

I- R = 6000 
c 20'_-0") 

TYPE 2-S 
GUIDE RAIL 

! ! ! 11 
ES 
-
EP 

EP 
-
ES 

I ! 
TYPE 2-S 

GUIDE RAIL 
{ TYP.) (~ '- R = 3000 

< 10' -0"} 

I- MIN 

IF PROTECTION IS REQUIRED, GUIDE RAIL 
f>< I MAY BE USED BEYOND TH JS POINT. 

DRJVEWAY 

TABLE 2 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 

600 ( 2' -0") MIN LAREA OF CONCERN '\__ EDGE OF PAVEMENT FLARE RATES FOR BARRIER DESIGN 
CLEARANCE ( OBSTACLE) 

TYPE 2-SC GUIDE RAIL TYPE 2-WC GUIDE RAIL TYPE 2-WM DESIGN MAXIMUM FLARE RATES 

i= 
C 

'" z 
< 
C 

'!! 

MED I AN BARR I ER SPEED 
CONCRETE TRAFFIC DIRECTION km/h "l'h BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 
6. O m ( 20' l TO 1 O. O m ( 30' l 

WHERE CONTINUOUS BARRIER IS REQUIRED 

120 

110 

105 

100 

90 

80 

70 

65 

60 

50 

75 20 : ) 

70 20 : ) 

65 19 ' 
) 

60 18 : ) 

55 16 : ) 

50 14 : ) 

45 12 • ) 

40 11 ' 
) 

35 10 • ) 

30 8 ' 
) 

/EDGE OF PAVEMENT 

TYPE 2-WM 
MEDIAN BARRIER 

-- - MEO IAN(!_::'\. I 

SQ: 1 TAPER 

APPROPRIATE ,:YPE E_f".ID _IR_EATMEf".1_1 
SEE DM-2, CHAPTER 12 

MEDIAN 
OPENING 

60DO (2D'-O"J 

APPROPRIATE TYPE END TREATMENT 
SEE DM-2, CHAPTER 12 

+---------------

EDGE OF PAVEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

TYPE 2-WM 
MEDIAN BARRIER 

/5011 TAPER 

~MEDIAN <t_ 

GUIDE RAIL 

15 : ) 

15 : ) 

15 : ) 

14 : ) 

12 : ) 

11 : ) 

10 : 1 

9 ' ) 

8 ' 1 

7 ' 1 

NOTES 

1. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF GUIDE RAIL AND MEDIAN BARRIER. IT IS IMPRACTICAL TO 
PROVIDE A STANDARD FOR ALL POSSIBLE CONDITIONS. MODIFICATIONS 
OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS; HOWEVER, 
FOLLOW RECOMMENDED GUIDELINES IN DESIGN MANUAL, PART 2. 

2, PROVIDE SINGLE FACE CONCRETE BARRIER THROUGH THE AREA OF THE 
OBSTRUCTION. NO MINIMUM BARRIER-TO-OBSTRUCTION DISTANCE IS 
REQUIRED. FOR DETAILS, SEE RC-SBM. 

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

COMMONWEAL TIH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

RECOMMENDED MAR. 30, 2006 
g --- a ~..,,,. ~ ..,.. 

DIRECTOR, BUREAU OF DESIGN 

MAR 30' 2006 I 
RECOMMENOE:rw I R c- 5 4 M @· 
CHIEF ENGINEER 

SHT .1.. OF _l_ 



TRAFFIC OIRECTION FOR FLARE RATE, 
SEE TABLE 2, SHT.2 

EDGE OF PAVEMENT 
EDGE_ OF SHOULDER 

-·· C...:z 0=1-. =-= ~ :i 

EARTH 
1800 
PAV' T 

MOUND TO BE 
6'-0"l ABOVE 1: 2 
GRADE LINE"' (2:lJ 

TYP~ 

TRAFFIC DIRECTION""-- "' ' 

TOP OF SLOPE LI 

19200 I\ 

iC64'-D"J ~ 
- ..... """ ' 'vv .. ?Jo I\,,'~ ~• " ~ J 

,....... 8: 1~ \\ B- '\ 
' EARTH MOUND TO BE APPROPR !ATE 

END TREATMENT 
REQUIRED---, 

- - 'i.::-:-.__ ~-l -
"' - _i;;_ A -~-

_ s-,a - 1800 (6'-0") ABOVE ....::S 
- APPROPRIATE 

END TREATMENT 
e, ~ l"° z REQUIRED 

.=. = ~ :i EDGE OF SHOULDER 

FOR FLARE RATE, 
SEE TABLE 2, SHT.2 SINGLE FACE CONCRETE 

BARRIER INSTALLED ALONG 

EDGE OF PAVEMENT 

TRAFFIC DIRECTION \.,/,/ ~B 
~ ._J 

48000 C 160' -0") 

,_, 
' I 

PAV'T GRADE LINE 

\LSINGLE FACE i Ls: 1 ~I t12 (2:ll TYP. 
1 CONC BARRIER 

C ,,--. 
Q ccn11,r-.c A , • .., .... ,..,,,. '' TACCC N - T 

3600 19200 
TRAFFIC DIRECTION THE LENGTH OF THE BRIDGE PIERS MIN. C 12' -0") C 64' -0") GUIOE RAIL. SEE RC-52M, SHEET 4, 

A_ FOR FLARE RATES, 

e: 

TREATMENT AT OBSTRUCTIONS FOR 
MED I AN WIDTHS GREATER THAN 6. 0 m ( 20' -0 ") 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

EDGE OF PAVEMENT~ 
TRAFFIC DIRECTION 

EDGE OF SHOULDER 

,,,.s /' .LL 
(1.5:1) ... I ' 7200 

SEE TABLE 2, SHT.2 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-GRADE DUAL BRIDGES 
NOTES1 e ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN ACCORDANCE WITH 

APPLICABLE SECTIONS OF PUBLICATION 408. 
e THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT OF EARTH MOUNDS 

IN THE MEDIAN. IT rs IMPRACTICAL TO PROVIDE A STANDARD FOR ALL POSSIBLE CONDITIONS. 
MODIFICATIONS OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS. 

= --Eo -

' -- f FLARED INSTALLATION 
_ LON= LA+ b/a IL l -L 

b/o + LAIL 
~o L1= 7620 --
~~ (25'-0"} --
u 

J 

" 
J< 

L2 

a 

PARALLEL INSTALLATION 
R LON= LA-L2 - LA/LR 

~" :; ;-
- o ~. SEE GRADING 

DETAILS, SHT. 4 
/ ~· ( 24' -0") 

/1:1.5 01 1:2 I MIN. 

£LON 

-Zo 
<~ 
c -
!j! E 

0 

d 

APPROPRIATE 
TYPE END 
TREATMENT 

_____ FLOW~~---~ETfQ( 1~5•11 i "'"I A 

FOR FLARE RATE, SEE TABLE 2, ~ L ~ ~ 
SHEET 2------..,,. '- 2400 ( 8' -O"l 

1: 1. 5 '\,.. WITH ROUNDING 

"'- EDGE OF SHOULDER 

EDGE OF PAVEMENT 

TYPICAL TYPE 2-S GUIDE RAIL 
SEE DM-2, CHAPTER 12 FOR GUIDELINES 

TRAFFIC DIRECTION 

(1.5:1)-- .-----f--

8147 (26'-83/~") 
MIN. 

BRIDGE BARRIER 
CONNECTION, 
SEE DETAILS, RC-SOM 

MEDIAN TREATMENT AT DUAL STRUCTURES 

- LR= - ----I 1: 10 OR FLATTER - -tc10:1i __ _ 

L2 MEDIAN 

- LOO-

LENGTH OF BARRIER NEED (LON) 
SEE PUBLICATION 13M, DM-2, CHAPTER 12 FOR GUIDELlNES 

TOP OF MOUND IS 1800 (6'-0"l ABOVE PAV'T EDGE 
,, < 

1so 'Zr2 , 
( 6 ") -i._s. / J 

SINGLE FACE CONC BARRIER 

300 
( 1' -0") 

\~ 

PAV' T EDGE ,1 ,o MAX 
( 10:, \,\Al< l 

I SHOULDER I 

TRAFFIC DIRECTION TYPE 2-S GUIDE RAIL 
PROVIDE DRAINAGE IN 
ACCORDANCE WITH RC-58M. 

~'(_ SUBBASE 

NOTE: 
E!lGE OF PAVEMENT 

* TYPE 2-S END TREATMENT_J I :~1~ 
( SEE RC-52Ml OR ~ ~;_ vJ END ANCHORAGE 
( SEE SHEET 1) O O O 0 

FOR FLARE RATE, 6 h 900~'~ 
SEE TABLE 2, (3'-0") e'.~~

77
,\~

7777 MEDIAN 't_~SHEET- :__~_ - - - - - - - - - - - - - - - - - - - -9()0- - ~I~ ~,'-LLL~~~_,....., 

CONSIDER EXPANSION JOINT MATERIAL, COARSE AGGREGATE, FILTER 
DRAIN ANO WEEP HOLES INCIDENTAL TO SINGLE FACE CONC. BARRIER. 

13" ( ½ "l PREMOLDED EXP JT MAT' L 

SECTION B-B 
TYP. MEDIAN EARTH MOUND 

7200 C 24' -O"l MIN. NOTE• EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. i:::::ri-,1;-J Q Q (3'-0'~'

1 

~AREAOF 

* MIN _ _]__ 1 CONCERN 
'1w a a a a lj a (OBSTACLE) 

_ § ~ ~ EDGE DF SH DUL DER-----. I I ~I"'"" I ~2 , \L '." EDGE DF PAVEMENT . . \"<;·'' ~J 

7620 MIN. '? \ r 
, " ,. 3600 ( 12' -0") MIN. SEE GRADING ( 25 -O l ,\ FROM INSIDE EDGE 

DETAILS, SHT.4 TYPE 2_S GUIDE RAIL OF SHOULDER 

2400 C 8' -0") 
ROUNDING 

I 

' COMMONWEAL TH OF' !flENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

APPROPRIATE 
TYPE END 

TREATMENT 

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

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

SECTION A-A 
---·-··-·· MCUIAN IKCAIMCNI AT DUAL STRUCTURE 

* A 1: 10 ( 10: 1) SLOPE MINIMUM IS REQUIRED IN FRONT 
OF THE BARRIER, IF ANY PORTION OF THE BARRIER IS 
LOCATED WITHIN 3.6 m ( 12'-0") FROM THE EDGE OF 
SHOULDER CH INGE POINT). BARRIER MUST NOT BE 
PLACED ON SLOPES STEEPER THAN 1: 6 ( 6: 1) • 

** DO NOT INSTALL END TREATMENT 
WITHIN 900 ( 3' -0") FROM MEDIAN 't_. 

NOTE1 

FOR FURTHER END TREATMENT DETAILS 
SEE OM-2, CHAPTER 12 FOR 
GU IDELi NES, 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

RECOMMENDED MAR. 30, 2006 

kCJ._ ;;%';, 

RECOMMENDED MAR, 30, 2006 

,m.£./dd 
DIRECTOR, BUREAU OF DESIGN CH lEF ENG !NEER 

SHT _.1__ OF_]_ 

RC-54M 



0 
0 
w 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

t 

600 f 2' -O"J TYP. 

t 
1: 10 l 101 1) 
SLOPE MAX. 

~ EDGE OF SHOULDER < NO CURB) 

600 
( 2' -0") 

t 
i:10<1011) 
SLOPE MAX. 

C 

C 

GRADING DETAIL FOR PARALLEL TERMINALS 

900 ( 3' -O"J MIN. 
TO HINGE POINT 

t 1=10(1Q:1) 
OR FLATTER 

a * :::::_-7 b 

20 : 1 SLOPE ( MAX. 

RELATIVE TO GRADE) 

USE 300 C 1' -O"J TO 600 < 2' -0") 
STRAIGHT TAPER OFFSET OVER THE 
ENTIRE LENGTH OF THE TERMINAL. 

LEGEND: 

* a:b = 15:1 

600 ( 2' -0") 
TYP. 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

:2~ 
N 

t 

o:' 
Ov 

1: 10 C 10: 1) 
SLOPE MAX. 

o: 
0~ 
N_ 

~ EDGE OF SHOULDER ( NO CURB) 

~N ~· M:_ 
~­
M' 
w• 

N 

o- a.X -]w :o g~ -= Vl 

D 

D 

0 
N 
N 

900 ( 3' -0") MIN. 
TO HINGE POINT 

20: 1 APPROACH SLOPE 

RELATIVE TO GRADE 

i 1: 10 ( 101 1) 
OR FLATTER 

GRADING DETAIL FOR FLARED TERMINALS 

PAV' T EDGE 

TYPICAL 
FRONT FACE 

1200 
OF GUIDERAILr~i 

I SHOULDER I "' -O"I 1-cce'c'o~o~c-i-'-T~RA~v~E~R"'s=ABLE 
(3'-0") 1:4 (4:n DESIRABLE, 

MIN. BUT NOT STEEPER 
l 4f THAN 1. 3 ( 3: 1) 

/:10 MAX 
( IQ: I MAX ) 1 1 

u 

SECTION D-D 

PAV' T EDGE 

TYPICAL 
FRONT FACE 
OF GUIDERA IL 

300 ! 1' -0") TO 600 C 2' -O"l 
STRAIGHT TAPER OFFSET 
OVER THE ENTIRE LENGTH 

I SHOULDER I 
OF THE TERMINAL 

J: 10 MAX 
C IQ: l MAX J ~ 

9DD 
<f"-=o"J 

MIN. 

SECTION C-C 

TRAVERSABLE 
1:4 C4: 1) DESIRABLE, 
BUT NOT STEEPER 
THAN 1. 3 ( 3: 1) 

a * -===----7 b 

10: 1 MIN. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

GRADING DETAILS 

RECOMMENDED MAR. 30, 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

SHT 4 OF_]_ MAR. 30 t 2006 -
RECOMMENDED ,?w Rc- 5 4 M ,y.-e,, 
CHIEF ENGINEER 



TOE OF FILL 

1905 

...... 
-10 ...... !a 

N ...... :;, 
0 

~ 

...... :a 
z 

TOP OF CUT 

* FOR FLARE RATES 

n E] 
-~ ~ 

~..fil. ...... ~ 
SEE TABLE 2, ON SHEET 2 

i5. i5. 

600 
C 2' -O"l 

~ 

HEIGHT OF GUIDE RAIL IS MEASURED 
FROM GROUND DIRECTLY BENEATH THE RAIL 

Q 

EDGE OF SHOULDER 

22860 ( 15' -O"l MIN • .!. SEE NOTE 4 

PLAN VIEW 

SEE NOTE 2 

\...., .. ,> 
, .. .., ~ 

o"?«,. <c,<c-"?~ 

•i};,e,i:-s'o~ s'\ 

b* 

=====--=;;::::::=;;:=~~~~~--, ,1. 7 ~ ,,,,- - - "7 r _,. ... 
I I 11 - j 
II II 

II II II II 11 II 11 ljll '11 II 11 11 II II II 
11 II 11 11 II II 11 II 11 II II 11 11 II II 11 

u u u u u u u u u u u uuuuu 

DITCH 
CONCRETE BACKSLOPE 
ANCHORAGE , SEE 

ELEVATION VIEW (PROFILE ALONG RAIL) SHEET 7. 

600 

Fl 

7620 ( 25' -o ") 

~ 

SEE SHEET 7 FOR 
POST ANCHOR DETAIL~ 

f Yi 
TT )1 II II 
II II II II 
LI LI LI LI 

CONCRETE OR~,~ 
POST BACKSLOPE < J 
ANCHORAGE '\. _,~, 

>- ,, 
,/ , , 

~--

Gl 

oQ• 
0 , X 

- <I" - ~ ~1?~ N ~ r BOTTOM OF 
- L(l:::::!: DITCH 

-------- -

SEE NOTE 5 
3810 

( 12' -6 ") 
3810 • I MEASURED ALONG 

(12'-6") RAIL FACE 

300(1'-0"l , 
COVER '-!IN.7 \.."')' \ 

.~ 0 

'R«,. '~«,.,­
sv0 s'\.€ 

'o~~i,. 0~ 

/_:-_:::-_:-_-_:-,] 
II II 
II II 
II II 

~ ~ 

I 1•0• I 
( 6' -3'~ 

TYP. 

~ 

GENERAL NOTES• 

1. THE HEIGHT OF TOP OF THEW-BEAM RAIL IS 
HELD CONSTANT RELATIVE TO THE ROADWAY 
PROF ILE GRADE, 

2, HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN 
AFTER CROSSING DITCH BOTTOM TO ACHIEVE 
ONE FOOT OF COVER OVER THE ANCHOR TERMINAL, 

3, WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A 
CUT TO FILL SLOPE, THE PREFERRED TREATMENT IS TO 
ANCHOR THE GUIDE RAIL TO THE CUT SLOPE, 

4, PROVIDE 22860 ( 75' -0") MINI'-!UM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINNING OF THE HAZARD, 

5, BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 3810 (12'-6") 
OF RAIL ELEMENT AND HARDWARE. 

POST BACKSLOPE ANCHORAGE 
TYPICAL BACKSLOPE ANCHOR 

SINGLE RAIL 

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

r SHOULDER I .,. -0") ,.,~, ==-=:1 r SHOULDER 

T 
..... .., .. ,, 

,.~ 
svo"?«,. ,,_<c,"?<c,~ 

1· 

SHOULDER 

. 1 · 
VARIABLE ..,, ,, 

COMMONWEAL TH OIF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

J<1011 i II~ 

II 

u 

SECTION E-E 

( 10, 1 J 

SECTION F-F 

" " " " LI 

~e,~ s'\"" ., o"' ~' , .. r.:,.~ 
o"?<c- (:,<c,"? . I 

S-.,; s'\. 

1: 10 
'o~C,~ 0~ 

(J~ 

SECTION G-G 
CONCRETE OR_/ 
POST BACKSLOPE 
ANCHORAGE 

** ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 ( 1' -0 ") BUR JAL. 

BUREAU OF DESIGN 

GUIDE RAIL 
TYPE 1 

ANCHORED BACKSLOPE TERMINAL 
SINGLE RAIL 

1 O: 1 FRONT SLOPE 
RECOMMENDED MAR.30, 2006 

keb-? 
DIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

,;q . ..ew SHT J..... OF _l_ 
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TOE OF FILL 

1905 
( 6' -3 ") 

tt1l7 
ti 

~ 

r 

600 
C 2' -0") 
TYP. 

SHOULDER 

RAIL f W-BEAM 

FIELD BEND 

~, 

....._ 

....._ 
-1~ < 

N 
< 

....._ 
~ 
0 

~ ....._:: 
-~~ ' --....: <-0.. w ....._ m 

" " " u 

II ----._,_ 

II "-

U 

SECTION H-H 

" " " u 

TOP OF CUT 

J] 

* FOR FLARE RATES 
SEE TABLE 2, ON SHEET 2 

CONCRETE OR :~g~
0
~1g~sL~(; "'~ 

'I. - ) >- ,,-f::: 
~1/ I~ 

Ola• ~ ·~ 
~ u,::::i;: 

"'Ix -< 
0 " o r BOTTOM OF 
~ DITCH 

SEE NOTE 6 

b * 7620 C 25' -0") 3810 
EDGE OF SHOULDER a 

C 12' -6") 
3810 • I MEASURED ALONG 

( 12' -6 ") RAIL FACE 

" " u 

SHOULDER 

22860 ( 75' -O"l MIN., SEE NOTE 5 

PLAN VIEW 

HEIGHT IS PARALLEL TO GRADE 
SEE NOTE 1 

" " " " I 
I " / " " " " " " " " u u u u u u 

2ND W-BEAM RAIL 

DITCH 

~ 

SEE NOTE 2 

/"' " " " u u u 

~ 

,'?._\\ 

,._"J ~ 
,,:J?~ (,;,.(,;,.q<.c:­

(o_'r)c'*'-c,\.,r:J~- s'\ 

CONCRETE OR POST 
BACKSLOPE 
ANCHORAGE, SEE 

SHEET T;\

7 

u 

_:I - - 11...t - t _ j 
- - -,, - - -,, - - -,;'\,: 

II JI ll U 
II II ll 

u u u 

SEE SHEET 7 FOR 
W-BEAM RAIL ANCHOR 
ATTACHMENT DETAIL 

ELEVATION VIEW (PROFILE ALONG RAILJ 

VARIABLE 
NOT STEEPER 

THAN 
1: 4 ( 4; 1l 

1:5 

(6: 1) 

SECTION J-J 

" " " u 

,"J .. ,, 

,,~ 
C,\.,r::f<-- (,;,.(,;,.q(,;,.'?­

fo~c,'ic- <;j'?- c,"'-

SHOULDER VARIABLE 
NOT STEEPER 

THAN 
1: 4 ( 4; 1) 

,"J .. ,,_ 

,,~ 
<:Jq(,;,. .,_(,;,.q(,;,.'?­

ct;J\., c,'\'<.> 

** 300 ( 1' -0") 
COVER MIN. 

~ 
( 6: 1) 

f?J'tf. rf 

SECTION K-K 
CONCRETE OR J 
POST BACKSLOPE 
ANCHORAGE 

** ROCK ANCHORAGE DOES NOT REQUIRE 
THE300(1'-0") BURIAL. 

" u " u 

GENERAL NOTES• 
1. THE HEIGHT OF 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"). MAXIMUM HEIGHT 
OF DOUBLE RAIL SYSTEM IS 1140 C 45 ") , IF NECESSARY TAPER 
BOTH RAILS TO MA[NTAIN MAXIMUM HEIGHT. 

2. HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN AFTER CROSSING 
DITCH BOTTOM TO ACHIEVE ONE FOOT OF COVER OVER THE ANCHOR 
TERMINAL. 

3. USE 2400 C 8' -0") LONG POSTS FOR ALL POST LOCATIONS WITH A 
DOUBLE RAIL. POSTS FOR THE POST ANCHOR ARE 1800 C 6' -0") 
LONG. WHEN A DOUBLE RAIL INSTALLATION IS REQUIRED, INCLUDE 
A PAY ITEM IN THE CONTRACT FOR THE SECOND PANEL OF W-BEAM 
RAIL ELEMENT. 

4. WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A CUT TO 
FILL SLOPE, THE PREFERRED TREATMENT IS TO ANCHOR THE 
GU I DE RAIL TO THE CUT SL OPE. 

5. PROVIDE 22860 < 75' -0") MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGINNING OF THE HAZARD. 

6. BACKSLOPE ANCHOR TERMINAL PAY LIMIT INCLUDES 
THE CONCRETE OR POST ANCHORAGE, 381 0 ( 12' -6 ") 
OF RAIL ELEMENT, POSTS AND HARDWARE. 

"J .. ,\ ~', ,, 
c'*'-c,\.,<:Jq!'\(,;,.(,;,.q(,;,.'?-

fo~ o'?-

SEE SHEET 7 FOR 
POST ANCHOR D:JAIL\x 

SEE SHEET 7 FOR 
W-BEAM RAIL ANCHOR (\ 
ATTACHMENT DETAIL~ 

/ 300 ( 1' -0") 
/ / COVER MIN. 
~---------+,-77- - -_: - - - - __ , 

" u 

__________ J 

_ _:, I I ! I ___________ J 

11 II II 

" " u 
" " u 

" " LI 

" " 
~ ~ 
I 1905 I POST ANCHOR 

< 6' -3 "l • ( SEE NOTE 3) 

POST BACKSLOPE ANCHORAGE 

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

COMMONWEAL TH OF PENN§YL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUIDE RAIL 
TYPE 1 

ANCHORED BACKSLOPE TERMINAL 
DOUBLE RAIL 

6: 1 FRONT SLOPE 
RECOMMENDED MAR,30 0 2006 

k~ 
DIRECTOR, BUREAU OF DESIGN 

MAR 30. 2006 I 
RECOM;;~:r.w- I R c 5 4 M 
CHIEF ENGINEER 

SHT j_ OF ..1..... 



915(3'-0") 
350 ( 14 ") 

63 62 50 50 62 

<2½"1 I c2½"1 I (2"i I -(~"i I i2½"> 

63 
/ 25x45 SLOTS ( TYP.) 

14 ( 1/z "l 0 BARS TO BE WELDED TO 
THREADED INSERTS FOR M25 x 50 ~--------------~ I I 

~ 

Oh 

~I~ 

&f e- --1
-

gl;;: 

r 01,-~ v ~: 

~1;;; 
I I I 

- - -t -- r ©- 1-1- - --t - - -
01· ~~ 

( 8") ( 6") 
200 t 150 

20 i 3/4 ") 0 HOLE C TYP. > ~ t. POST 
ONLY IF PLATE IS BOLTED 
TO POSTS. 

STEEL PLATE - 13 rrrn ( 1/2 "l 
GALVANIZED 

WELDED OR BOLTED TO POST 

350 ( 14 ") 

200 (8") 150 (6") 
I 1 • • 

100 ( 4 ") 

H 
-13 i ½"l STEEL PLATE 

3-25 ( 1 ") 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 C ¾ "> 0 HEX SOL TS 

PLAN 
GUIDE RAIL 

TO POST WITH RAIL 
4-16 C % "l 0 HEX 
SOL TS 50 C 2 ") 

(l"X 2") GALV. HEX HEAD CAP SCREWS. 
CAP SCREWS TO BE THREADED A MIN, OF 
48 < 1 Ya") AND INSERTS THREADED 
A MIN. OF 45 (1 13/is"l. 

I END OF INSERTS I 

I TO BE CLOSlO 1 
I I 1------- ------1 

I 
I _ _::.,____ I 

-r[-~G:-=Jk- -------+-

01~ 
0 ;;.;,=­
N -;. 

N 

0 01,-;;; 
0 ~ 
N_ 

~ 
a,v 

= = 
PLAN 

3 - #13 ( #4) HOOPS 
750 { 30 ") X 450 ( 18 ") 

• • 
TERMINAL '·-- -- \4::>0 l 18 
CONNECTOR 7 ( 4 "l C 4 "l C 4 ") TYP. , 3 

= = ' :--:::-- - '4'-J=.-,-," - a - ~ -
\.I .., ccr- • 

C) C) ----- 0 ;; ~ -

'~ C) a> - I : 
o = I """ "'----=----=~-~=~====;;;;._ __ .!.j_--..._~~ a> ~ I N F £ n -

C) C) I __...- - I o 
I I w 

I I 

\!_ - - - - - - - - - - -~ 
45 ( 1 ¾ ") ~----------------~ _ 

22.5 
(¾") 

~ 

".I."'~ N -- ,;,: 

~ 
V 

25 C 1 ") 0 HOLE 

ELEVATION 

CONCRETE BLOCK ANCHOR 

350 i 14 ") 

200 150 
( 8") ( 6") 

100 

~ 
SQUARE WASHER 

STEEL 13 ( ½ ") STEEL PLATE 
5 ( 1/4 ") THICK - GALVANIZED 

3-25 C 1 ") 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 C ¼ "l 0 HEX BOLTS 
50 C 2 "l LONG WITH 

I 

RUB RAIL 

PARTIAL PLAN 

STEEL POST 
1800(6'-0") SQUARE WASHER. ----~, 

R 
ONG 
o. 

NOTE 

ROUTED OFFSET 
BRACKET 

x 
< 
~ 

~ 

;~ 

--!==-·-

n-L 
TYPICAL ELEVATION 

STEEL POST 
W15Ox13.5 (W6x8.5 

FOR ROUTED OFFSET BRACKET 
DETAIL SEE RC-52M. 

50 ( 2 ") LONG WITH 
SQUARE WASHER.~ 

BOLT PLATE ~GUIDE 

LONG WITH HEX NUTS, 
LONG 7 ,, I I 

I 
2400 ( 8' -0") LONG r STEEL POST 

" ;1 ' ' I ~ ~ V DRILL EXTRA I I n , - r 1 
1 

Ill : 20 c 3/4 ") "' HOLE 
h , - • • r- a> IN POST FLANGE 

25 ( 1 ") 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL AND THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 < ¾ "l 0 HEX BOLTS 
50 { 2 "l LONG WITH 
SQUARE WASHER, 

:c1~ N_ 

-''*" : I :a:!:-. I 

It POST 

FRONT VIEW 

13 ( ½"l 
STEEL PLATE 

ELEVATION 

POST ANCHOR DETAIL 
·-- ------·· DIMENSIONS AHt IH''Ji.,;AL 

EACH SIDE 

STEEL PLATE 

25 C 1 "l 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL AND THROUGH 
POST FLANGE, ATTACH 
TO STEEL PLATE WITH 
22 C ¾ "l 0 HEX SOL TS 
50 C 2 "l LONG WITH 
SQUARE WASHER. 

I I 
_t~)t-El~ 

\.,-, >asi II 

BOLT PLATE 
TO POST WITH 
4-16 C % ") 0 HEX 
BOLTS 50 ( 2") 
LONG WITH HEX 
NUTS. 

13 C ½"l 
STEEL PLATE It. POST 

~I~ 

FRONT VIEW ELEVATION 

W-BEAM RAIL ATTACHMENT 

50 ( 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 lflENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKS LOPE 
ANCHOR TERMINAL 

DETAILS END ANCHORAGE 

RECOMMENDED MAR,30 1 2006 

k CJ~ ."%';' 
DIRECTOR, BUREAU OF DESIGN 

MAR. 30' 2006 I 
REco•:;.·:e-w I R c- 5 4 M 
CHIEF ENGINEER 

SHT _l_ OF __l_ 



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 AND APPROVAL. 

3, FOR CAST-IN-PLACE OR SLIP-FORM CONSTRUCTJON, USE PREMOLDED 
JOINT MATERIAL AT ALL CONSTRUCTION JOINTS, 

4. CONCRETE MEDIAN BARRIER CONSTRUCTION ON EXISTING PAVEMENT 
REQUIRES SPECIAL DETAILS TO BE SHOWN ON THE CONSTRUCTION 
DRAWINGS. 

5, FOR DELINEATOR PLACEMENT, SEE TC-8604. 

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 (MPT) 
AND IN PERMANENT INSTALLATIONS. FOR TEMPORARY INSTALLATIONS, 
EMBEDMENT IS NOT REQUIRED. 

a. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 C 1 ") 
EXCEPT AS SHOWN. 

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

10. FABRICATE RE I NFORCEMENT BARS ACCORD I NG TO PENNDOT BR !OGE CONSTRUCT! ON 
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") IN DEPTH. 

60 
( 21/.11 ") 

230 
( 9 ") 

125 
( 5 ") 

115 
(4½") 

#13 (#4J STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER------t--, 

I 
3-#13 C #4) 
FULL LENGTH 
OF BARR !ER 

~ 

N 

~I ~ 
~ 

::,-,'"'· ~>0 · ;, ._ - . . 

T 

• 

60 ( 21/.11 ") 

12s ¾o 
( s "> I I /:; .. ) 

115 
( 41/i ") 

g~ ~ ~~I 

]!I 
~~1 ~ -+---4-125 1 5 "1 -- -

~ 

~ 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3, 

#13 C #4) 
STIRRUP 

{ 2 REQ' D,) 

·~:­
.1 : ~~ ~-. 

N 
~ 

0 

00 

600 { 24 ") 

*cur BAR AT EVERY JOINT IF MADE 
CONTINUOUS FOR SLIP-FORM 
CONSTRUCT I ON. 

#13 ( #4) 
BARS, FULL LENGTH 
OF BARRIER, TYP 

.. 

TOP-MOUNT BARRIER 
DELINEATOR, 
SEE NOTE 5 • 

1\1 ·-
250 R 
( 10"Rl 

125 
( 5 ") 

' 

'IA, 
~:.;,. 

6· 

0
, ~0'11 

0 ~ l 'i 

"-

.q,,?,'i--\~C,. 
i,.?-i 1" 

:'ir;;.~?O:o\r;;. ?· 
s<" 

TYPICAL CAST-IN-PLACE BARRIER 

-

TOP-MOUNT BARRIER 
DEL I NEATOR , 

·• [
,.· 

I 
.,,-.. •. 
~ • • ,l. 

Lua~AS~ .MATERIAL, 
SEE NOTE 6 • 

If. 

~'i,.\¥1\>' 
i,.?-i ~~ 

_\r;;.~?o?-o\r;;. ?· 
sr;;.rc. ~ 

6, SEAL JOINTS WITH AN APPROVED JOINT SEALER, 

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

BOTTOM SURFACE 
SEE NOTE 11. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

TYPICAL PRECAST BARRIER 
FOR D[MENSIONS AND DETAILS, SEE 
REMAINING SHEETS OF THIS STANDARD, 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 

REFERENCE DRAWINGS 

CONCRETE 

RECOMMENDED MAR. 30, 2006 

ka,,.;;c. 
DIRECTOR, BUREAU OF DESIGN 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED MAR. 30, 2006 

,m . .e'M/ 
SHT _!_ OF__!_ 

CHIEF ENGINEER RC-57M 



125 
( 5") 

60 ( 2 1/4 ") 
---i--------c.c 

230 
( 9") 

115 
I 4½U> 

#\3 (#4) STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER ~~d - -- -- -- -- -- -- -1- -_,_ 

01"' ON ~- gl~ 
WN 

I 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

SEE NOTE 1 
i------+--300 C 12 ") 

#J3 { #4) 
STIRRUP 

( 2 REQ' D, l 
PLAN VIEW 

rA 
~z"l 

gl;., ~-
N 

n1 ~I~ 
0 

ro 

:~:~ " 
<I•, r, 

~ ~-

#13 C #4) 
SEE SECTION A-A 

N 

0 
~ 

/\-"\ :.-i.'".:;._. ·:--: :AA " 
'. 

§QQ_( 24 ") 

180 
~ 
TYP, 

SECTION A-A 

~ 

gl~ 
N_ 

{~-:. 
40 ( l½"l 
MIN. TYP. 

+ -1- -1- ~ - l- - - - - - - - - - - - - - - - . 
_l__L _j___J_ ±-s ~ 2-• 13 C •• J t ,f ,f ,f ,'i'r STCRRUPS 

-------,=t~~~~~-t~-------------
HH 4J 
t - ~ -1- i - t - - - - - - - - - - - - - - - · 

~ 3.6 m ( 12') MIN. 

#13 (#4) SAR 

------------PAVEMENT 
SURFACE --- 100 C 4 ") 

"'+=I ,4,,, < :-~/,... . .. ,, ... t!11 . 
::'~ . :a_:;.·. lh~·: STCRRUPS • -:<.• ':~·;·. _-._.;. 50 C 2 ") SPA. 

'!(\·.· .... ,,. 

TYPICAL 

#13 ( #4) 

- - - - _,_ - - - -1- -1- + - I- -1-

~ tt tt 

ELEVATION VIEW lA 
TRANSITION END 

-----t I- -1-: 1 =-=~~ = 
4-¥-4¥-4 

- -£~ :A-RRIER 

- -·- - - - - - - -1- -1-t- ~ -1-

#\3 ( #4) 12 

SLOT IN END OF 
BARRIER FOR 
½"X 12"X 27" 
STEEL PLATE 

I ~o < 2 "> SPA. [ I 38 c 1 ½ "> 
{TYP.l CTYP.) 

TYPICAL BARRIER PLAN 
BOTH ENDS OF BARRIER ARE TYPICAL. 

NOTES 
1.A TYPICAL END TRANSITION MAY BE USED FOR PERMANENT BARRIER INSTALLATIONS 

ONLY WHEN THE LAST BARRIER SECTION IS LOCATED OUTSIDE THE REQUIRED CLEAR 
ZONE, AS DETERMINED IN PUBLICATION 13M, DESIGN MANUAL, PART 2, CHAPTER 12. 
A 20: 1 SLOPED END TRANSITION IS ACCEPTABLE FOR PERMANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h (35 rrph) OR LESS; OTHERWISE, USE AN IMPACT 
ATTENUATING DEVICE. WHEN CONCRETE BARRIER IS TERMINATED AT THE 
END OF PARALLEL RAMPS ORT INTERSECTIONS, A 2, 1 m (7'-0"l END TRANSITION MAY BE 
USED WHERE THE LEGAL SPEED IS 60 km/h (35 rrph) OR LESS, FOR BARRIER INSTALLATIONS, 
AN IMPACT ATTENUATING DEVICE IS NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS 
ARE SATISFIED: 

IAJ THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE 

2. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408, SECTION 1105.02{sl. 

3. PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 709 WITH A MINIMUM CONCRETE 
COVER OF 40 ( 1½"l. 

4. EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST CONCRETE 
MEDIAN BARRIER IS TO BE USED IN TEMPORARY INSTALLATION ONLY, IN 
ACCORDANCE WITH SECTION 627, ANO IDENTIFIED AS SUCH, AS SPECIFIED 
IN SECTION 714,6<cJ. 

N 
~ 

0 

ro 

810 ( 32 ") 

·__i::4 
~ ~';':: 
. "·"-"• 

5-#13 ( #4) 
STIRRUPS 12 
50 C2"> SPA. 

-

60 {_2'&"1 

~(9"),/ 

J ~1~1 
3 8 ( 1 ½ "l ---1--t!.J 
CLR. TYP. 

·,:i;. ~=~· 

0'1'= 
ro 

~1;., ~- N 

SECTION B-B 

,s 
• 

"' { - w _....-

' "' ' "' "' ' m 

' ~ 
0 ' { 

' e-
{ " " ' w 
' " 
' 

? 

WWF 152 x 152 
CWWF6x6l 
MW19 x MW19 
( MW 2. 9 x 2. 9 l TYP 
EPOXY COATED 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

#13 (#4) STIRRUP, 
5 REQ' D, EACH 
END OF BARRIER 

_.........,;---
..---

C -

' 
' ' ' 
' 
' ' ' 
' ' ' 

/~{:-
. ·.·.<I . 

½"l 
CLR. 

WWF FOR REMAINING 

'-s . - ·--·· - - . -- -

50 ( 2 "l SPA. 

,B 

"' w 

"' "' "' m 
~ 
0 

e-
" " w 

" 

? 
38 ( 1 ½ ') 

'-s CLR. 

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 IP'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER UNTIL THE END OF THE BARRIER SYSTEM IS LOCATED OUTSIDE 
THE REQUIRED CLEAR ZONE AS DETERMINED IN PUBLICATION 13M, 
DESIGN MANUAL, PART 2, CHAPTER 12. 

5. ROUND OR CHAMFER All EDGES WI TH A RAD I US OF 25 ( 1 "l EXCEPT AS SHOWN, 
CONCRETE MEDIAN 

F-SHAPE 
(Bl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 

THE END OF THE BARRIER SYSTEM CAN BE BURIED IN A CUT 
SECTION. 

(CJ THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE END OF THE BARRIER SYSTEM IS PROPERLY CONNECTED OR 
OVERLAPPED WITH EXISTING GUIDE RAIL. 

REFER TO TABLE 1, SHEET 3, FOR FLARE RATE REQUIREMENTS. 

RECOMMENDED MAR. 30, 2006 

k CJ. "7!;' 
OIRECTOR, BUREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 SHT 1... OF _a_ 

@,£4:lt/ 
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~ IMPACT 
ATTENUATING 
DEVICE 

WI 6-2R & 2L 
CLEARANCE 

·:~1 MARKER 

~ 
W16-2R 

THROUGH ROADWAY W16-2R 

DETAIL A 

I 
IMPACT 
ATTENUATING 
DEVICE 

ft[ tf-CLEARANCE MARKER t W16-2R AND 2L 
I SEE NOTE 2, ' 

GORE AREA 

~~ 
10 C ¾"l_J 
MIN, TO 
25 C 1 ") 
MAX. 

STEEL PLATE 
SEE NOTE 1, ' 

u 
165 
(6½"> 

DELINEATION OF IMPACT ATTENUATING DEVICES 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER, 

CONCRETE TOP UNIT 

INLET BOX 

CAST IRON GRATE 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

~h ·.,.,. ·".~D-~ - " -~ • <I. • . l.P 'D"'.""<. .._,. 

- D• 

-~-.a:-:;,:-;;.:-; . , . 
•,1 ·""·~-p"":1;:,""_,; .·]) ,\) 
:, • 'v • 

165 (6½"> 

SLOT DETAIL 

+0 

19 (¾")t_·6 
· fl, • • •.o. 

<-1/is"l ~-Li;-~ .<1 :.,.",o#~ 
·D". • . ,'1: ' '...._. 15 

. • s • / ,b :1 ·, .. 
-~ ·,.,. ~ •p • b- • I;> • } \) 

, • 0 

~ 6 fz~'l 

PERMISSIBLE TAPER 

+1. 6 
( '¾s ") ( +1/is "l 

-0 

SLOTTED PLATE CONNECTION 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

Km/h "Ph 
CONCRETE GUIDE RAIL BARRIER 

120 15 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. 
GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 408, 
SECTION 1105. 02( s). 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R AND/OR W16-2L, FABRICATED FROM CLASS II 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATING DEVICES 
AS PRESENTED IN DETAIL A. ATTACH MARKERS DIRECTLY TO THE LEADING 
END OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS ( SANO 
BARRELS) , PROV IDE SENS IT! VE SHEETING, WITHOUT RIG ID BACK ING, DIRECTLY 
TO BARRIER FRONT OR NOSE SECTION. DO NOT POST-MOUNT MARKERS IN 
FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE PROVIDED IN 
TWO SIZES: 305 x 914 ( 12" x 36"1 ANO 457 x 914 { 18" x 36"J, WHEN ONE 
MARKER IS REQUIRED, USE 457 x 914 ( 18" x 36"). WHEN TWO f,IARKERS 
ARE REQUIRED SIDE BY SIDE, USE 305 x 914 ( 12" x 36"). PROVIDE COLOR 
FOR CLEARANCE MARKERS AS FOLLOWS1 

(A) MESSAGE BLACK STRIPES (NON-REFLECTORIZEDJ 
( B) FIELD : YELLOW I REFLECTORIZED) 

ORANGE ( REFLECTORIZEOJ , CONSTRUCTION ZONES 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

RECOMMENDED MAR.30, 2006 

kc,._ ;;7:;. 
DIRECTOR, BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

RECOMMENDED MAR. 30, 2006 SHT l__ OF J!.... 
@,.£4:/d 
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BRIDGE TO HIGHWAY TRANSITION 
(THE BRIDGE BARRIER IS A 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 "l EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

4. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 (7'-6") OR TWO 3600 ( 12'-0"l SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

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

COMMONWEAL 'flf OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

RECOMMENDED MAR.30, 2006 
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<ADJACENT TO BRIDGE WITH SPLIT 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 ") EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

4. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 C 7' -6") OR TWO 3600 ( 12' -0") SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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DEPARTMENT OF TRANSl'ORTATION 
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RECOMMENDED MAR. 30, 2006 
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DIRECTOR, BUREAU OF DESIGN 
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81~ n-

0 -~ ,, . 

1, PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 { 11/z"l. 

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, 

4. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 f 7'-6") OR TWO 3600 ( 12' -D"l SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

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

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 
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RECOMMENDED MAR.30, 2006 
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DIRECTOR, BUREAU OF DESIGN 

MAR :rn' 2006 =--=--:-:-1 
RECOMMENDED 'Mi' I R c- 5 7 M ,m . ..£, 
CHIEF ENGINEER 
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BRIDGE TO HIGHWAY TRANSITION 
<THE BRIDGE BARRIER IS A CONCRETE GLARE SCREEN MEDIAN BARRIER) 

NOTE 

1. FDR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

2. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ( 7' -6"1 OR TWO 3600 ( 12' -0") SECTIONS WITH SLOTTED PLATE 
CONNECTIONS. 

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

COMMONWEAL TIH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

RECOMMENDED MAR. 30, 2006 
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NOTE 

1. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2, 

2. BRIDGE TO HIGHWAY TRANSITIONS MAY BE FORMED BY USING TWO 
2250 ( 7' -6") OR TWO 3600 ( 12' -0") SECTIONS WITH SLOTTED PLATE 
CONNECT I CNS, 

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 BARRIER SECTION 

ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 
SEE NOTE 5, 

NOTES 
1, PROVIDE 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 IN 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 TC-8604. 

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 RADIUS OF 25 ( 1 "l EXCEPT AS SHOWN, 

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

8. FABRICATE RE I NFORCEMENT BARS ACCORD ING TO PENN DOT BRIDGE CONSTRUCT ION 
STANDARD, BC-736M. 

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 WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A 
LONGITUDINAL DIRECTION TO PRODUCE SCORES APPROXIMATELY 4 C 1/a"l IN DEPTH. 

10. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANJZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408, SECTION 1105.02tsl. 

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. 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 
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Of BARRIER ~ 

#13 (#4) FULL LENGTH 
OF BARRIER, 4 REQ'O. 

60 C 2¾"> '----Ct. SLOTTED 

c 41/a ") ( 10"1 

PLATE 
CONNECTION 
SEE DETAILS 
TH IS SHEET. 

125 L 255 

I • • • r::::::i 140 <51/2") 

5-#13 C #4) STIRRUPS 
EACH END OF BARRIER 

WWF 152 x 152 

#13 (#4) REBAR 
SEE SECTION B-B 

tttt~ .... f 
# 13 ( #4) REB-;-- +-+ 1--+-f­
SEE SECTION A-A WA=t=A~ 

f-1~{~= 
SLOT IN END OF 
BARRIER FOR 
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STEEL PLATE 
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PLATE 
CONNECTION 
SEE DETAILS 
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l.') l.'J l.'J l.') __9( MW19 x MW19 
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( TYP. J 

-~Ji Ji~ 
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5-#13(#4) in l!-
2-#13 ( #4) STIRRUPS 
EACH END OF BARRIER 

3.6mC12'J MIN. 

j ;o c 2 "> SPA~ I I · 38 c 1 ½ "J 
( TYP. l CLR. TYP. 

WWF ALTERNATE REINFORCEMENT 
STEEL 

10 { ¾"> 
TO 

25 C 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 I. '-1,?1 A 

I I oee 

~") 

SECTION 

·_i:: ..q. 
~h'::: .. _ . .,,_ 

WWF FOR REMAINING 
LENGTH OF BARRIER 

2, 1M ( 7' -0"l 

50 C 2") SPA. 
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-
TYPICAL END TRANSITION 
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<I> ·o·-s:::i. """ 

- -----,----,,--:;,:;, b • 
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PLAN-SLOT OETAIL PLAN-PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 
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( %") ( +l,{6") 
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<D 
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") 

250 R 
( 10" Rl 

~r~ I 

~~ 1 I LO= N_ I fb-c::.::: ~~ . 

;; -1 -2-#13 {#4) STIRRUPS 
~ EACH END OF BARRIER 
0 

HEIGHT 
AND SLOPE 
VARIABLE 

TH IS SHEET. --t----, OF 

5-#13 ( #4) STIRRUPS 
EACH END OF BARRIER NOTE: 

SHOULDER OR 
GUTTER LINE 

LO:' 
~~ 

N 
N 

~ 
~ 
~ 

60 ( 2¾ ") 

125 
(4¾"1 

440 C 17¼ '') 

SECTION A-A 

255 
LlQ_'.2 

,\I 

NO. 57 COARSE 
AGGREGATE 

~r;:. _µj:_ 

~ 50 C 2 "J 0 WEEP HOLES 
AT 3,0 m C 10'-0") 

0 C TO C MAX lMUM 
~ la> 

440 ( 171/~ ") 

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, CHECK STABILITY OF BARRIER USED AS A RETAINING WALL 
AND PROVIDE COMPUTATION WITH THE CONSTRUCTION PLANS. 

3. ROUND OR CHAMFER ALL EDGES WITH A RADlUS OF 25 C 1 "l EXCEPT AS SHOWN. 

N 
N 

~ 
~ 
~ 

60 ( 2¾ ") 

125 
( 4¼"1 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

SECTION B-B 

255 
C 10") 

WWF ALTERNATE 

NO, 57 COARSE AGGREGATE 

""s 
...::,.'?-~ '" 

R~ ... \'3{ 
,}, o ' .. y~'?--+-

150 C 6 "l TYP 

PREFORMED 
FABRIC FILTER 

DRAIN 

~;; oja- 1/ ~-
~1/:::::,---

~I~ 
'1:_ ~---~ 

440 ( 17 1/4 ") 

50 ( 2 "l IZl WEEP HOLES 
AT 3,0 m (10'-0") C TO C 
MAXIMUM 

TYPICAL DRAINAGE TREATMENT 

NOTE: 

SEE NUIC £, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPICAL SINGLE FACE BARRIER SECTIONS 
SINGLE FACE CONCRETE BARRIER 

F-SHAPE 
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' 
FOR FLARE RATES 
SEE TABLE 1. 

;/\\\'\~\ 

~/«£? 
/ / l. V,4,qlfs 

// 

SEE NOTE 3. 

' 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 ANO 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 CONCRETE BARRIER IS TERMINATED 
WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EX I ST ING SLOPE, PREFERABLY 1: 2 ( 2: 1l , 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. 

5. THE VIEWS ON THIS SHEET ARE ONLY PICTORIAL REPRESENTATIONS 
OF GUIDE RAIL TO CONCRETE BARRIER TRANSITIONS. RC-SOM MUST 
BE USED FOR ALL GUIDERAIL TO BARRIER CONNECTION DETAILS 
ANO HARDWARE. 

FLARE TREATMENT, 
SEE TABLE 1. 

~~IE~ 1//, ' -I 1110 ( 10: 1) SLOPE 
OR FLATTER 

TRAFFIC DIRECTION ( 5' -0") TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

PLAN VIEW DESIGN MAXIMUM FLARE RATES SPEED 

SEE TRAILING END GUIDE RAIL CONNECTION. 
Km/h """ 

CONCRETE GUIDE RAIL BARRIER 

120 75 20, 1 151 1 

110 70 20: 1 1 s: 1 

105 65 19: 1 

o o o o o.----:n ii 
1 s: 1 

TRAFFIC DIRECTION SEE RC-SOM FOR 
APPROACH END 
CONNECTION 

100 

90 

60 18: 1 14: 1 

55 161 1 121 1 

GUIDE RAIL 
I< s' -O"l 

_CONC_R_ETE DETAILS. I 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) 

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-WC 

GUIDE RAIL 

I 11 

L J 

'0 

,o 

TRAILING END GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

70 45 121 1 10: 1 

65 40 11: 1 g; 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 

RECOMMENDED MAR. 30 1 2006 
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EB B;:: ·: .. ·. -: 
I!----, ~J 

600 ( 24 ") 

SECTION A-A 

I WlDTH ~6D 12¾"} 

VARIABLE l••i 125(4¾"> 

0 ;;;I 250 R 
( 10" R ) 

~~~. \ U'> ;­
~ n 

N 
n 

0 

~ 

~!------____,[I} LIT 
I WIDTH I 

:::.·. .... 
~(f(:· 

• VARIABLE 

SECTION B-B 

[Al DJ PIER 
COLUMNS-

NO, 57 
COARSE- -
AGGREGATE 

---

'\_20 (3/.i"l EXPANSIO~ 
JOINT MATERIAL-

PLAN DJ 

FOR ALTERNATE TAPERED END 
TREATMENT, SEE NOTE 3. 

n 

N 
n 

0 

~ 

20 ( 3/~ ") EXPANSION 
JOINT MATERIAL 

1/ 
WWF 152 X 152 

155110"} (Ii,;,, ~ IWWF6x61 I I MlN ~ MW19 X MW19 
I (MW2.9x2.9l 

r I -~~---4.,.,6._ 'I 1 EPOXY COATED 

FILLER MATERIAL, 
SEE NOTE 4. 

SCREENING MATERIAL, 
SEE NOTE 5. 

250 ( 10") R 

~-~ ~ -11Ya0c::i'0'Cblt - - - - - -
~! I _/_-_-\__ - - I / lid.-·.·.:.,: 

50 <2")!21 AT ____j .·.··:.· WEEP HOLES• TO c MAX • ••• • ••• .. • ·1 c 10' -0") C • · •••·•· .::: ;i 3. O m ::.:.·: •• \\:.-f-, -+---
440 (171/1") 

SECTION D-D 
TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

11~ 

gl~ 
N_ 

440 ( 171/4 ") 

PIER WIDTH 

20 { ¾ "l EXP. 
JOINT MT' L. 

SECTION C-C 

250 ( 10") R 

lid . ,~· 

NOTES 
1. REFER TO BRIDGE STANDARD DRAWINGS (BD-601M) 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 REQUIREMENTS 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, GEOTEXTILES OR OTHER SUITABLE MATERIAL. 

6. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 C 1 "l EXCEPT AS SHOWN. 

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

II .;:,cc !AOE..C I. / a-I \ SHEET 3. "7 cl /\. FOR FLARE RATES 

s7 SEE TABLE 1 , 
SHEET 3. 

w I COMMONWEAL TH OIF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

~-
A_J 

I 
7 

_ ~t_ M~DIA~ BAR~IER _ 
, ', , ', 

L C 
C C ~ C C C C 0 

- C 
C ~ C 

\ ' 
, 

' ' 
B_j , 

' 

ION 

TYPICAL BARRIER TREATMENT AT PIERS 

C C C ~ 

I 

:ilON 

==i 

I ~ 
[Al USE 20 ( 3/4 ") EXPANSION JOINT 

MATERIAL AROUND All PIERS. 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

PLACEMENT AT MEDIAN PIERS 

RECOMMENDED MAR. 30, 2006 
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MEDIAN 

SHOULDER 

TRAFFIC DIRECTION 
ROADWAY ,-A ,- B 

SHOULDER 

1: 10 ( 10: 1 ) FLARE RATE 

I T T 
SEE TABLE 2. 

A I L._B 

14.4m I 15m I tSm 
p • I f 

(48'-0") {50'-0'') {50'-0"l 

SINGLE FACE CONC BARRIER, 
1040 C 41 "l HEIGHT 

C 

C 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIDTH 

SHOULDER 

1.8 m (6'-0"l AT 
TERMINATION 
POINT--

3.6 m c 12'-0") 

3D0 
{ 12 ") 
COVER 

,-~a /17 

1. 5 m C 5' -O"l ROUNDING 

EMBANKMENT 

E 
~ 

-

SECTION A-A 

z 

" 

SHOULDER VARIES 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN 
SPEED 

Km/h """ 
12D 75 
11 D 7D 
I D5 65 

1D0 6D 
90 55 
80 5D 

7D 45 
65 40 

60 35 

5D 30 

,:r·'' ,,~ 

MAXIMUM 
FLARE RATES 

CONCRETE 
BARRIER 

20 : 1 
20 : 1 
19 : 1 

18 : 1 
16 : 1 
14 : 1 
12 : 1 
11 : I 

10 : 1 

8 ' 1 

1.5 m C5'-0"JROUNOING 

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 

~Jr~F~gsJ6Eu~~EE~~sLf~!NT~~~o
7

eE~rctEk 
4

~EW8~YA~~ :~J~ i~~,E~~E 
CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMINED IN PUB. 13M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

1. O m 
SHOULDER 'r"i' 

I: !O IJ 
( !O: 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. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
F-SHAPE 

END TREATMENT 
BURYING INTO EARTH MOUND 

RECOMMENDED MAR. 30, 2006 

-t~g ·-;,:;. 
DIREc¾R, BU OF DESIGN 

RECOMMENDED MAR. 30, 2006 
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SHT 2.. OF~ 

RC-58M 



A L=9,0 m (30'-0"l MAX. ,3,6 m ( 12'-0") MIN, 

38 tl½"l ,[ 1, #13 (#4) SPA. fC! 1200 (4'-0") MAX. 
( TYP, l 

I 
W)Ll. 

illLl 
~ 

#13 { #4) .WW 

ELEVATION 

I 

11:111 
I 

'" , •• , I U 
STIRRUP ( TYP:2_J J 
( 2 REQ' D, l 

5-#13 (#4) 
STIRRUPS 
SPA, fC! 50 ( 2 "l 
( TYP. l 

125 
( 5 ") 

110{ 4½") 

130 
( 5 ") 

#13 ( #4) FULL " 
LENGTH OF ~ARRIER I I I I ~1~ 
C 5 REQ' D. l ~ i l 

r., 
#13(#4) 1'-10"LG. 
SPA. 111 4' -0" I : / I 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE RC-57, SHT. 3.~ _L \ f 

38 c1½">~-- 1 I/~ 
CLR. TYP. 

178 
IT2 
TYP. 

:(:I~ 
N_ 

#13 C #4J STIRRUP, ii 600 ( 24 "l 
5 REQ' D. EACH __/ • 
END OF BARRIER SECTION A-A 

75 ( 3 ") 

L=6. 0 m ( 20' -O"l 

j 
0 l #13 (#4) SPA. fC! 1200 (4'-0"l MAX. "I 

I I 
:si 

I 

1 c- I -
{30 
( 5 ") 

] ___ ~ 

1 === === c-=== === i : ' ----+ ~ r ~ I • • 

Q 
w 
u ., 
a_ 
~ 

#J3 ( #4) 
TYP, 

0 
~ 

1 ==~ --=-=~ c--== == ~ 1 t - . ~=c:===="==c:::= -- :I 11 I -
I ' 
11 11 

; \ I Ii' 
L/4 I L/4 I L/8 I 

ELEVATION 

>­_, _, 
:3 #13 ( #4) 
a EVERY 
UJ 1200(4'-0"l 

J-7-7, 
~ 

SECTION B-B 

0 
~ 
N 

·. •' .... _o· •. 
~ 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

TYPICAL PRECAST TYPICAL CAST-IN-PLACE ,c 

' -

' ' ' 
' ' 
' ' -
' ' 

·---.1: . -t:! ' " ' . . ~-. 
~ ~--· 
•••• Ll • 

WWF ENTIRE LENGTH 
OF BARRIER 

L-c 
BARRIER ELEVATION 

WWF 152 x 152 
CWWF6x6l 
MW19 x MW19 
C MW 2. 9 x 2. 9 ) TYP 
EPOXY COATED ---

38 ( l½"l 

I 
130 
( 5 ") 

CLR. TYP,----1-.J!..iJ 

#13 (#4) STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER 

tf: jECTION 

#13 { #4) 
(!I~~~F D.) 

,•"",0 ...... 
c-c 

0 
~ 

0 
~ 
N 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED, 

WWF ALTERNATE 

38 ( 1 ½ ") 

NOTES 
1. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTIONS 622 AND 714, 
A. ~6~6~~¥Ec~~~R~A~c~~ts~AR~1ER~XCEPT usE CLASS AAA 

2. 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, 

3. FOR PRECAST BARRIERS, PROVIDE SLOTTED PLATE CONNECTIONS AS 
INDICATED ON RC-57M, SHEET 3. 

4. PROVIDE PRECAST CONCRETE GLARE SCREEN SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15. FOR MODIFICATION OR DEVIATION OF THE 
STANDARDS SUBMIT SHOP DRAWINGS FOR APPROVAL. 

5. PROVIDE PRECAST CONCRETE GLARE SCREEN FOR USE AS TEMPORARY 
( MPTl OR IN PERMANENT INSTALLATIONS. FOR TEMPORARY 
INSTALLATIONS, EMBEDMENT IS NOT REQUIRED . 

6. EPOXY COATED REINFORCEMENT rs 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(cl. 

7. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT 
AS SHOWN. 

8. ALL OIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN() PARENTHESIS, 

9. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE 
CONSTRUCTION STANDARD, BC-736M, 

10. TO LIMIT LATERAL DISPLACEMENT OF PORTABLE BARRIER WHEN USED IN 
WORK ZONES, PROVIDE A ROUGH FINISH AT THE BOTTOM SURFACE, BEFORE 
THE CONCRETE HAS INITIALLY SET, FINISH THE BOTTOM SURFACE WITH 
STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A LONGITUDINAL DIRECTION 
TO PRODUCE SCORES APPROXIMATELY 4 C 1/s "l IN DEPTH. 

11. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408, SECTION 1105, 02( sl, 

,.-

RC-57M I CONCRETE MEDIAN BARRIER, F-SHAPE 

TOP-MOUNT 
BARR I ER DELI NEA TOR, 
SEE NOTE 5, 

TYPICAL CAST-IN PLACE 
AND PRECAST BARRIER 

'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 IP'ENNSYL VANIA 
DEPARTMENT OF TRANSl'ORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE 
F-SHAPE 

SCREEN 

RECOMMENDED MAR, 30, 2006 RECOMMENDED MAR,30, 2006 SHT _j_ OF ..2.._ 
BC-736M I REINFORCEMENT BAR FABRICATION DETAILS kCk? ,m . ..CM/ 

REFERENCE DRAWINGS DIRECTOR, BUREAU OF DESIGN CHIEF ENGJNEER RC-59M 
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' '( 

'\.SEE TABLE 1. 

" r:E 

._:E 
20 ( 3/4 "l EX PANS ION 
JOINT MATERIAL -

NECESSITY FOR GLARE 
SCREEN IS DEPENDENT 

ON GEOMETRICS, 

() FOR ADDITIONAL DETAILS FOR 
TYPICAL BARRIER TREATMENT AT 
PIERS, SEE RC-58M, SHEET 5, s CONCRETE GLARE E-i SCREEN 

: 3~ 
E..J (SEE TABLE 1. 

TYPICAL TREATMENT AT PIERS~ 

g PIER I[.":.\ , , WIDTH ,.i 
. •' . ·~· ,., 

nvA;/DA/," 

·(•: /:·. 
i,.~:-

7- CONCRETE 
GLARE 
SCREEN 

fl
,., 

. . 

. 

: .. ,\ 
I· • .-, • 

'.,.; 
.:...'....!..:. 

I-SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC-58M, 

,:-. .,:, . 

,·;:RlABLE WIDT: I 
SECTION D-0 SECTION E-E 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN 
SPEED 

km/h rrph 

120 T5 

110 70 

105 65 

100 60 

90 55 

80 50 

70 45 

65 40 

60 35 

50 30 

MAXIMUM FLARE RATES 

CONCRETE 
BARRIER 
20 1 

20 1 

19 1 

18 1 

16 1 

14 1 

12 I 1 

11 1 

10 1 

B 1 

GUIDE RAIL 

15 1 

15 1 

15 1 

14 i 1 

12 : 1 

11 1 

10 1 

9 , 1 

8 1 

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 

RECOMMENDED MAR.30, 2006 

kCk? 
DIRECTOR, BUREAU OF OESIGN 

MAR. 30. 2006 I 
RECOMMENDED w I R c- 5 9 M ,p;..e'-
CHIEF ENGINEER 
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PANEL LENGTH VARIES ~IJB REQUIRED 
LENGTH OF BARRICADE 

ALTERNATE RED ANO WHITE STRIPES, TRAFFIC 
SIDE ONLY, SEE NOTE 1, 
EXTRUDED ALUMINUM CHANNEL, 
SEE DETAIL. 

I 3050 ( 10' -0") MAXIMUM POST SPACING I 

W150 x 13.5 kg/m 
(W6 x 9 lbs/ft) 
STEEL POST 

0 

' 
"' 
0 
V 
V 
N 

0 
' 
"' 
0 
N 
~ 

01';' 
N • "'~ 

o~le--_ o 
~N 

o=' 
-0 
~N 

f'_A_NEL LENGTH VARIES WI TH REQUIRED 
LENGTH OF BARRICADE 

ALTERNATE RED AND WHITE STRIPES, 
TRAFFIC SIDE ONLY, SEE NOTE 1. 
EXTRUDED ALUMINUM CHANNEL, I 
SEE DETAIL, 

POST CLIP AND 
POST CLIP BOLT, 
SEE DETAILS. 

-l-l--------150 X 200 

;~1 lb•' 

'• •I I L ~ 

( 6" X 8 ") 
WOOD POST 

CLASS A 
CONCRETE FOOTING, 
SEE NOTE 2. 

150 X 200 
( 6" X 8 ") 
WOOD POST 

160 x190 ( % "0 x7½ ") 
LONG BOLT, LOCK WASHER 
AND NUT 

DETAIL B 
PANEL TO POST CONNECTION 

ALUMINUM PANEL - STEEL POSTS [BO 
( 3 ") 3050 { 10' -O"l MAXIMUM POST SPA. 

~450 (18")0 
50 ( 2 ") 

LlOO X 75 X 6 X 1320 
t L4 "x 3 "x 1/ 4 "x 4' -4 ") 

ALUMINUM PANEL - WOOD POSTS 
2. 4 C 0. 094 ") 

150 X 200 
( 6" X 8 ") 
WOOD POST 

2 - 22 X 250 I i--3, 2 ( o. 12S ") 

tr 6. 4 ( o. 25 ") 
2. 4 { o. 094 ") 

2.4 (0.094")1. 7 ______[5.5 (0.216") 
3. 2 Co. 125 ") 

-L2.4 (0.094") 

ANGLES, 2 REQUIRED, 
FRONT AND BACK , 
SEE DETAIL E, ------ii 

( 2 - ¾" X 10 ") 
LONG BOLTS WITH 
NUTS AND WASHERS 

4 - 22 X 200 C ¾ "X 8 ") 
LONG ANCHOR BOLTS, 

( 2") 

< o. 25 ") RAD rus 

SEE DETAIL C, 

EXTRUDED ALUMINUM 
CHANNEL 

(DIMENSIONS FOR PANELS MAY VARY 
DEPENDING UPON MANUFACTURING 

COMPANY'S DESIGN.) 

35 C 1¾ ") 

9 

n-<%2") 

11 - 27 
( 3/is "l < 1 3/s4J'l 

19° 30' 

55 
(2%2 ") 

17. 5 ( o. 6'87 ") ==i--10. 4 { o. 410") - \../ SEE BRIDGE CONSTRUCTION 75 (rI $]\ \ .// J-4 STANDARD DRAWING, BC-33BM. 

DETAIL C 
44 C 1 ¾") 

16 
4. 8 

( ¾s ">----j C % ") 

t,=°7 16.3 .ti 
LJ < 11/is">L 

LOCK NUT 

FLAT WASHER -
200 X 2,3 ( ¾"x 0.091 ") 
WITH 11<3/is"l 0 HOLE 

10 < ¾"> 0 -16 LINC 
THRO 2A 

POST CLIP BOLT 

SERRATED SURFACE ( 

38 
( 11/2 ") 

127 
( 5 ") 

,:_.~::\::

1

ti:~::~i:·'.::~i:::! !r :,:;t CONCRETE PAVEMENT 

'!I) 

300 ( 12 ") 

DETAIL D 

(1/z") 

20 ( 3/4") 0 
HOLES, TYP 

L.+-----25 ( 1 ") 0 HOLES, TYP 

.,?, 

/~ 
/// 

// 

40 { 1 ½"l 

L127 x 89 x 12.7 x 150 LONG 
CL5x3½x½x6"LONGJ 

DETAIL E 

50 
( 2 ") 

200 ( 8 ") 

2440 
C 8' -0") 

25 
( 1 "l 10 

(%") 

POST CLIP 
EXTRUDED ALUMINUM CHANNEL----, 

WOOD POST FOR 
ALUMINUM PANEL 

W150 X 13. 5 
CW6x9l _ 
STEEL POST* II .JI 

A 

POST CLIP, 
SEE DETAIL. 

POST CL IP BOLT, 
SEE DETAIL. 

160 x190 < % 0 0 x7½ "l 
LONG BOLT, LOCK WASHER 
AND NUT 

SECTION B-B 

NOTES 
1, PERMIT ONLY TYPE III, ll, Yil, IlII OR I:x: 

RETROREFLECTIVE SHEETING MATERIAL SUPPLIED 
BY A MANUFACTURER, AS LISTED IN BULLETIN 15. 

2, DRIVE POSTS MECHANICALLY OR ERECT IN CONCRETE 
FOOTING, 

3, SEE RC-52M, SHEET 1, FOR MOUNTING OF STEEL 
POSTS ON CONCRETE PAVEMENT. SEE DETAIL D 
FOR MOUNTING OF WOOD POSTS ON CONCRETE 
PAVEMENT. 

4. USE MATERIALS MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 678. 

5. ALL WOOD METRIC DIMENSIONS ARE NOMINAL. 

6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN CJ 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 

PERMANENT BARRICADES 
ALUMINUM PANEL r 

A 
POST CLIP AND POST CLIP 
BOLT, SEE DETAILS, 

POST CL IP, 
SEE DETAIL. POST CLIP SOLT , 

SEE DETAIL. 

DETAIL A 
TO POST CONNECTION PANEL 

SECTION A-A RECOMMENDED MAR, 30, 2006 

ho-. ;n. 
DIRECTOR, 6UREAU OF DESIGN 

RECOMMENDED MAR. 30, 2006 

,y..glt/a 
CHIEF ENGJNEER 

SHT ..!... OF ..1._ 

RC-63M 
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RETROREFLECTIVE SHEETING MATERIAL 
APPLIED TO 1.6 x 250 {0,063"x 10") ALUMINUM 

,._ _ __,P~A~N~E~L_,eLE~N7G~T~Hc,..cV~A~R~IE~S'ccW~I~T~H~R~E~Q~U~I~R~E~D--;I BLANK AND FASTENED TO WOOD PLANKS, 
LENGTH OF BARR I CADE SEE NOTE 1 ,. SHEET 1. 

NO. 5 ROUND HEAD 
WOOD OR LAG SCREWS, 
20 ( 3/4 "l LONG, TOP 
AND BOTTOM 

3DO 

50 X 250 (2''X 10'') 
NOMINAL PLANKS, 
PRESSURE TREATED 

"' 
0 
N 
ITT 

of!C--
o? _o 
ITT N 

1 4 X 75 ( ½ "X 3 ") 
LONG STANDARD BOLTS, 

~~LITS ANO WASHERS~ 
Wl50 X 13. 5 

W150x13.5 
( W6 x 9 ) 
STEEL POST 

ALTERNATE RED AND WHITE I"'- C W6 X 9 l 
STRIPES, TRAFF IC SI DE ONL y, I "- STEEL POST 

~ 
SEE NOTE 1, SHEET 1. '--BUTT SPLICE, 

WHEN REQUIRED, 
o SEE DETAIL B. 
N 
m n 

DETAIL A 
PANEL TO POST CONNECTION 

27 C 11/is"l 

13050 ( 10' -0") MAXIMUM POST SPACING I 

WOOD PANEL - STEEL POSTS 

DETAIL B 
BUTT SPLICE 

/ 

RETROREFLECTIVE SHEETING MATERIAL 
APPLIED TO 1. 6 x 250 CO. 063"x 10") ALUMINUM 
BLANK AND FASTENED TO WOOD PLANKS, 
SEE NOTE 1 , SHEET 1 • 

l -0 
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.P ANE_l _ kE_NGTIL_'i_A_8_I ES WI TH REQUIRED 
LENGTH OF BARRICADE I 

NO, 5 ROUND HEAD WOOD 
OR LAG SCREWS, 

50 ( 2") 

20 ( 3/, "J LONG, 
AND BOTTOM 50 X 250 ( 2" X 1 0 ") 

NOMINAL PLANKS, 
PRESSURE TREATED 

14 X 280 ( ½ "X 11 ") 
LONG STANDARD BOLTS, 
NUTS AND WASHERS 

c..::= 150 x 200 WOOD POST 
(6'' x 8'' WOOD POST) 

ALTERNATE RED AND WHITE 
STRIPES, TRAFFIC SIDE ONLY, --......._ BUTT SPLICE, 

L.~--~l- SEE NOTE 1, SHEET 1. WHEN REQUIRED, 
1,- -dt;h,,___::.=~~-=-_;_::,,;;;,,;.-;;.-----pj:;tF~---- SEE DETAIL D. 

0 1 <;' .,------ CLASS A 
~ ~ · I CONCRETE FOOT I NG, 

.., ~ SEE NOTE 2 , 
SHEET 1. 

[80 (3") < 18 ") 0 
3050 C 10' -O"l MAXIMUM POST 

WOOD PANEL - WOOD POSTS 

DETAIL C 
PANEL TO POST CONNECTION 

DETAIL D 

TYP 

TYP 

--; 29 t 11/a ") TYP 38 t 1 ½ ") TYP 
50 ( 2 ") i 50 C 2 ") 

01'10 
150 c 6"1 I 11 

0110 

360 1
11 I, 11 ( 11/i6 ") "' HOLE' TYP 

C 14 ") 11 
1 7 C 11/16 ") 0 HOLE, TYP 

11 

150 { 6 ") '11 

2440 0110 
< 8' -0") 11 

360 11 
{ 1.4 ") 11 

0110 
1so < 6 "l I 11 

0110 

1, 

l 1 so 
( 6") 

STEEL POST FOR 
WOOD PANEL 

NOTE: 

I 150 t 6") 

2440 
( 8 1 -0") 

360 
( 14 ") 

kd" 15D 
' ' 

Gso 
( 6") 

WOOD POST FOR 
WOOD PANEL 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 
WOOD PANEL 

REC0M~EN0E0 f.lAR. 30, 2006 

ko~ ;;%';, 
DIRECTOR, BUREAU OF DESIGN 

MAR. 30 ' 2006 I 
RECOMMENDED w I RC-63M ,pz . .e, 
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