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TRANSMITTAL 

LETTER 

Change #4 

Pub. 72M 
April, 2000 Edition 

DATE: April 30, 2003 

SUBJECT: 
Revisions to Standards for Roadway Construction RC's llM, 12M, 20M, 25M, 
30M, 39M, 57M, 58M, 59M, 64M, 70M, 83M 

INFORMATION AND SPECIAL INSTRUCTIONS: 

Incorporate the attached revisions into the April, 2000 Edition of the Standards for 
Roadway Construction. These revisions should be adopted as soon as practical on all 
new and existing designs without affecting any letting schedules. PS & E submissions 
to Central Office after July 30, 2003 should include these revisions. 

The following represents a listing of the major changes or addition to each standard 
drawing. Only revised sheets are listed. Remaining sheets of the same standard show 
new dates only. 
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(1 of 2) 
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(3 of 3) 

(4, 5, &6 of 6) 

(4 of 5) 

(All sheets) 

(All sheets) 

(2 of 5) 

(1 of 2) 

(1 of 1) 

(6 of 6) 

Change Description 

Revised the delta note to clarify the intent of l½:l 
slope and class 3 excavation. 

Revised notes 11 and 12. 

Revised end view of contraction joint assembly 
to clarify the tolerance. 

Removed the word milled from the description of 
rumble strips. 

Revised notes 1 and 7. 

Added sheet #4 and changed sheet numbers. Developed 
details for a precast manhole with a flat top 
section to be used for shallow fill pipes. 

Provided additional dimensions for some barrier 
sections to clarify the embedment, height and width 
of barrier. 

Added details for an end transition section for 
single-face barrier. 

Revised sections A-A and C-C. 

Added note 6. 

--'S3M (2 of 2) 

Added notes 1 and 5 and renumbered all other notes. 

Revised pole identification detail. 
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CANCEL THE FOLLOWING: 

RC - llM 
RC - 12M 
RC - 20M 
RC - 25M 
RC - 30M 
RC - 39M 
RC - 57M 
RC - 58M 
RC - 59M 
RC - 64M 
RC - 70M 
RC - 83M 

April 28, 2000 
April 28, 2000 

August 21, 2002 
August 21, 2002 

November 1, 2001 
August 21, 2002 
August 21, 2002 
August 21, 2002 
August 21, 2002 
April 28, 2000 

November 1, 2001 
November 1, 2001 

REQUEST ADDITIONAL COPIES FROM: 

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

I APPROVED FOR ISSUANCE BY: 

Allen D. Biehler 
Secretary of Transportation 

By:~/},~ 

Gary L. Hoffman, P.E. 
~Acting Deputy Secretary 

/ for Highway Administration 
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INDEX OF STANDARD§ FOR ROADWAY CONSTRUCTION 

STANDARD DRAWING 
NUMBER 

EARTHWORK 

DRAWING 
DATE DESCRIPTION 

RC-10M ______ APR 28, 2000 __ CLASSIFICATION OF EARTHWORK 
* RC- 11 M _ ( 2 Sheets) __ APR 30, 2003 _CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
*RC-12M_(2 Sheetsl __ APR 30, 2003 _BACKFILL AT STRUCTURES 

RC-13M ______ APR 28, 2000 _PAY LIMIT OF SUBBASE 

PAVEMENTS 
* RC-20M _( 3 Sheets) __ APR 30, 2003 _CONCRETE PAVEMENT JOINTS 

RC-21M ______ APR 28, 2000 _REINFORCED CONCRETE PAVEMENT 
RC-23M_( 3 Sheets) __ AUG, 21, 2002 _BRIDGE APPROACH SLAB 
RC-24M ______ AUG.21, 2002 _PAVEMENT RELIEF JOINT 

* RC-25M _ ( 6 Sheets) __ APR 30, 2003 _SHOULDERS 
RC-26M_(5 Sheetsl __ AUG.21, 2002 _CQNCRETE PAVEMENT REHABILITATION 
RC-27M ______ AUG,21, 2002 _PLAIN CONCRETE PAVEMENT 
RC-28M ______ APR 16, 2001 _OVERLAY TRANSITIONS AND PAVING NOTCHES 

DRAINAGE 
* RC-30M _ ( 5 Sheets) __ APR 30, 2003 _ SUBSURFACE DRAINS 

RC-31M_(2 Sheets) __ APR 16, 2001 _ENDWALLS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE 

GUIDE RAIL ANO MEDIAN BARRIER 

DESCRIPTION 

RC-50M_( 2 Sheets!_ NOV. 1, 2001 _GUIDE RAIL TRANSITION AT END OF STRUCTURE 
RC-52M_( 6 Sheets)_ AUG. 21, 2002 _TYPE 2 STRONG POST GUIDE RAIL 
RC-53M_( 2 Sheets)_ NOV. 1, 2001 _TYPE 2 WEAK POST GUIDE RAIL 
RC-54M_( 7 Sheets)_ AUG. 21, 2002 _BARRIER PLACEMENT AT OBSTRUCTIONS 
RC-55M _____ APR 28, 2000 _TYPE 2 WEAK POST MEDIAN BARRIER 

*RC-57M_(8 Sheetsl_APR.30, 2003 _CONCRETE MEDIAN BARRIER 
* RC-58M _ ( 5 Sheets)_ APR. 30, 2003 _ s INGLE FACE CONCRETE BARR I ER 
* RC-59M _( 2 Sheets)_ APR. 30, 2003 _ CONCRETE GLARE SCREEN 

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

*RC-64M ______ APR.30, 2003 _CURBS AND GUTTERS 
RC-65M ______ NOV. 1, 2001 _CONCRETE MOUNTABLE CURBS 
RC-67M_( 2 Sheets)_ APR 28, 2000 _CURB RAMPS 

POLLUTION CONTROL 
* RC- 70M _ ( 6 Sheets)_ APR. 30, 2003 _EROSION AND SEDIMENT POLL UT I ON CONTROL 

RC-32M ______ APR 28, 2000 _SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 
CONCRETE COLLAR FOR PIPE EXTENSION 

RC-33M _ ( 2 Shee tsl ~ APR 28, 2000 _ END SECT! ONS FOR PI PE CULVERTS 
RC-34M_( 10 Sheetsl_NOV. 1, 2001 _INLETS 
RC-35M ______ APR 28, 2000 _DRAINAGE DIKE 
RC-36M ______ APR 28, 2000 _SPRING BOXES 

* RC-39M - ( 6 Sheets) __ APR 30, 2003 _STANDARD MANHOLES 
RC-40M ______ APR 28, 2000 _SLOPE PROTECTION 
RC-43M ______ APR 28, 2000 _GABIONS 

HIGHWAY LIGHTING 
RC-SOM_( 2 Sheets)_ APR 28, 2000 _HIGHWAY LIGHTING-FOUNDATIONS 
RC-81M _____ APR 16, 2001 _HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 
RC-82M_( 2 Shee-tsl_ AUG. 21, 2002 _HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 

*RC-83M_(2 Sheetsl_APR.30, 2003 _HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
RC-84M _____ APR 28, 2000 _HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91M_( 2 Sheetsl_APR.30, 2003 _BRACING AND PLANTING DETAILS 

Apr i I , 2000 Edit ion 
Change • I Apr i I 16 , 200 I 
Change #2 Noverrber 1 , 2001 
Change #3 Augus r 21 , 2002 

* Change •4 Apr i I 30, 2003 
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DETAIL A 
RC BOX 

CULVERTS 
RC TIED 

ARCH CULVERTS 
• WHEN LESS THAN 2500 { 8' -O"l , All EXCAVATION IS CLASS 3. 

NOTES 
1. FOLLOW OSHA SAFETY REQUIREMENTS !N ALL 

UNSHORED EXCAVATION AREAS, USE DETAIL 'A' 
FOR COHESIVE SOILS ONLY AS DEFINED IN OSHA 
29 CFR SECTION 1926. 652 AND DETERMINED BY 
APPROPRIATE SOILS REPORT: 

b~iiR~1~E0 ~·~siA~ ~~~~ .. )0~A~1iiici~o~uT' 
BOTTOM OF EXCAVATION TO START 
OF 1:1.5 <1½:1) LAYBACK SLOPE. IF THE TOTAL 
EXCAVATION DEPTH EXCEEDS ~ m ( 12' 0"), 
DO NOT USE DETAIL 'A'. 

2. NO PAYMENT WILL BE ALLOWED FOR 
EXCAVATION JN EXCESS OF SPECIFIED 
Ll~ITS AND FOR ADDITIONAL BACKF[LL 
MATER I AL REQUIRED. 

3. DEFINE SPECJAL SITUATIONS (SUCH AS ROCK 
EXCAVATION, SHORED CONSTRUCTION, ETC.J, 
INVOLVING EXCAVATION NOT ENTIRELY COVERED 
BY THIS STANDARD, ON THE DESIGN DRAWING BY 
SKETCHES AND/OR DESCRIBE IN THE SPECIAL 
PROV IS IONS. 

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

LEGEND 

CLASS I EXCAVATION 
ROADWAY ITEM 

l 1'0 131:: INt.:LUOtll IN ROAOWAY QUANl\111::~J 

CLASS 3 EXCAVATION 
STRUCTURE ITEM 

~ 

-I TO BE INCLUDED JN STRUCTURE QUANTITIES) 

~ CONTINUE 1 ½z 1 SLOPE FOR THE APPROPRIATE 
CLASS OF EXCAVATION TO FINISHED GRADE OR 
GROUND LINE, WHICHEVER COMES FIRST. 

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

5"_J 1 

~ 
1 1/2 D,. 

1,600(2'-0") 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

EXTRA DEPTH EXCAVATION FOR 
RC BOX AND ARCH CULVERTS ON 

FINE GRAIN SOIL R~ED APR. 30, 2003 2003 SHT J_ OF _g__ 
~ 

DIRECTOR, BUREAU OF DESIGN RC- 11 M 
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SECTION C-C 
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METAL PLATE PIPE AND METAL PLATE 
PIPE-ARCH CULVERTS WITH ENDWALL 

EXCAVATION, 
SEE NOTE 1. 

GROUND 

A 

600 
( 2' -0") 

SECTION C-C 
C METAL PLATE PIPEl 

NOTES 
1, PROVIDE EXCAVATION, INCLUDING THE PORTIONS OF ENDWALLS 

ABOVE THE FLOW LINE AND TO A MAXIMUM OF 1200 ( 4' -O"l ABOVE THE 
TOP OF THE PIPE OR PIPE-ARCH, AS CLASS 4 EXCAVATION FOR 
PIPE OR PIPE-ARCH LESS THAN 1200 ( 4' -O"l INSIDE DIAMETER OR 
SPAN, RESPECTIVELY, AND CLASS I EXCAVATION FOR PIPE 
OR PIPE-ARCH 1200 < 4' -0") OR GREATER INS JOE DIAMETER OR 
SPAN, RESPECTIVELY, 

2. FOR PLATE PIPE OR PLATE PIPE-ARCH WITH 1200 (4'-0"l OR GREATER 
INSIDE DIAMETER OR SPAN, RESPECTIVELY, PROVIDE EXCAVATION 
BETWEEN THE FLOW LINE AND THE LOWER LIMIT OF CLASS 1 
EXCAVATION CONFORMING TO THE AREA SHOWN WITH THE 
CLASS 3 EXCAVATION SYMBOL. 

3. WHEN DEEMED NECESSARY TO EXCAVATE BELOW THE BOTTOM 
OF THE FLOW LINE, PAY ALL EXCAVATION WITHIN THE LIMITS 
OF THE BOTTOM OF THE EXCAVATED TRENCH AND THE TOP 
OF THE EXISTING GROUND AS CLASS 1 EXCAVATION FOR 
PLATE PIPE OR PLATE PIPE-ARCH WITH 1200 (4'-0"l OR GREATER 
INSIDE DIAMETER OR SPAN, RESPECTIVELY, AND AS CLASS 4 
EXCAVATION FOR PLATE PIPE OR PLATE PIPE-ARCH LESS 
THAN 1200 C 4' -O"l INSIDE DIAMETER OR SPAN, RESPECTIVELY. 
PLACE AND SHAPE BACKFILL MATERIAL FOR THE UNDERCUT AREA 
CONFORMING TO THE BOTTOM OF THE CULVERT AND CONSIDER 
INCIDENTAL TO THE CLASS SPECIFIED. 

4. MEASURE AND PAY EXCAVATION AS SHOWN IN SECTION A-A, 
SECTION 8-B AND SECTION C-C. 

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

FLOW LINE OR 
STREAM BED, 
SEE NOTE 3. 

OR 25 {l"l MIN, 

LEGEND 

CLASS 1 OR 4 EXCAVATION ~ 
ROADWAY ITEM 

( TO BE INCLUDED IN ROADWAY QUANTITIES) 

CLASS 3 ~XCAVAlION 1ml 
STRUCTURE ITEM 

( TO BE INCLUDED IN STRUCTURE QUANTITIES) 

6, CONTINUE 1 ½: 1 SLOPE FOR CLASS 3 
EXCAVATION TO FINISH GRADE OR 
GROUND LINE, WHICHEVER COMES FIRST. 

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 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

RECOMMENDED APR.30, 2003 
,,,.,fq-z:(~ 

DIRECTOR, BUREAU OF DESIGN 

OMM~ I SHT ..1_ OF _..1_ I 
CHIEF EHGIHEER R c- 1 1 M 
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AND ARCH CULVERTS ON FINE GRAIN SOIL ONLY 

TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 
NOTE• EXCAVATE THE LAST 600 (2 ft) WITH BUCKET WITHOUT TEETH 

TO KEEP THE FOUNDATION FIRM. 
FOR CULVERTS WITH SPANS LESS THAN 2500 ( 8' -0 "l , BOTTOM 
MAY BE SLOPED IN ONE DIRECTION. 
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TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 

PAY LIMITS OF 
STRUCTURE BACKFILL 

PLAN-ABUTMENT WITH FLARED WINGS 

PAY LIMITS OF 
STRUCTURE BACKFILL 

FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOTING 

PLAN-ABUTMENT WITH U WINGS 

f',] 

soo_j L 
C 2' -0") 

SUBGRADE 

RC BOX CULVERT 

ORIGINAL 
GROUND LINE 

SUBGRAOE 

RC ARCH CULVERT 

NOTE1 
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MUST BE USED ON PLANS. METRIC ANO 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. t ~ SUBGRAOE 
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/ / /// ~ // //////~/ / //// /. • COMMONWEALTH OF PENNSYLVANIA 
/ / / / _L ~// / _(/ / / / <//· / / / DEPARTMENT OF TRANSPORTATION 

/ ,0 #, / . ~ ./.4 I '-.\,/. / / BVRBAU OF DESIGN 
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--11--soo 12·-o .. , I BACKFILL AT STRUCTURES 

RC TIED ARCH CULVERT METAL PLATE ARCH CULVERT 

BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES RECOMMENDED APR. 30, 2003 SHT • ...1.. OF ...1_ 

~ 
DIRECTOR, BUREAU OF DESIGN -12M 
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LIMITS OF BACKFILL 
INTEGRAL ABUTMENT 

LIMITS OF BACKFILL 
WINGWALLS OF INTEGRAL ABUTMENTS 

GENERAL NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCTION f.lEETING THE REQUIREMENTS OF PUB 40B/2000. PLACE BACKFILL AND 
EMBANKMENT IN ACCORDANCE WITH THIS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON THE STRUCTURE 
DRAWINGS. 

2. USE ONLY R-3 ROCK LJNING, t.4EETING THE REQUIREMENTS OF PUBLJCATION 40BM, SECTION 850.2(olJ 
AASHTO NO. I, 3, 5 OR ST COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALJTY 
REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE B1 OR TYPE OGS COARSE AGGREGATE, 
MEETING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE B. 
MEASURE AND PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
00 NOT USE R-3 FOR STRUCTURE BACKF!LL FOR ANY TYPE RC OR METAL PLATE CULVERT. PLACE A CLASS 2, 
TYPE B GEOTEXTILE BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKrILL AND CXCAVATION/[MOANKf.l[NT 
MATERIAL. PLACE A CLASS 2, TYPE B GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXTILE IS CONSIDERED 
INCIDENTAL TO THE SELECTED BORROW EXCAVATION STRUCTURE BACKFILL AND WILL NOT BE PAID FOR SEPARATELY, 

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

4. TREAT BACKFILL 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 PERMITTED BY 
THE ENGINEER. 

7. REPLACE MATERIAL REMOVED BEYOND THE SPECJFIED LJMITS OF CLASS 1, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL. CONSIDER MATERIAL REMOVED OR STRUCTURE BACKFILL PLACED BEYOND THE SPECIFIED Llt.41TS 
OF CLASS 1, 2 DR 3 EXCAVATION AS INCIDENTAL TO THE CLASS OF EXCAVATION SPECIFIED. 

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

9. INDICATE STRUCTURE BACKFILL QUANTITIES ON THE STRUCTURE DRAWINGS. 

10, ALL DIMENSIONS ARE GIVEN IN f.llLLIMETERS UNLESS OTHERWISE NOTED, 
U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

*11. PLACE BACKFILL WITHIN 600 rrrn (24") FROM THE REAR FACE OF THE ABUTMENT AND THE WINGWALL IN LIFTS OF 
100 rrrn (4"l COMPACT EACH LAYER WITH TWO PASSES OF A WALK-BEHtND VIBRATORY PLATE SOJL COMPACTOR. 

* 12. BACKFILL SIMULTANEOUSLY BEHIND BOTH ABUTMENTS, KEEP THE DIFFERENCE BETWEEN THE FILL HEIGHT AT 
BOTH ENDS OF THE BRIDGE BELOW 300 rrm ( 12") AT ALL TIMES DURING BACKFILLJNG. 

LEGEND 

* IDENTIFIES NOTES THAT APPLY ONLY TO INTEGRAL ABUTMENTS. 

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 

RECOMMENCED APR.30, 2003 

;.fu._.:ct~ 
DIRECTOR, BUREAU OF DESIGN 

SHEET _l__OF _l__ 

C-12M 



LANE 
WIDTH 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5. 

375 
C 15 ") 

TRANSVERSE 
JOINT 

- "- COATEO 
_/ OOWEL BARS 

LONGITUDINAL 
JOINT 

1,300 ± 25 
__l' 12"± 1 "l 

150 ± 25 
( 6 II± 1 11 ) 

TYPICAL LAYOUT 

TIE BARS OR 
TIEBOLTS 

25 ( 1 "1 MINl r 
JOINT SEALING MATERIAL, 
SEE NOTE 7, 

. ···•. ·.,·: .·v.·:v.· .•. ;.:: .'•·.:, . ... · .•. ·,·.,· · • .•. " .. · .. 25 ( 1
11

) MIN :,. ·,:,· 1 · ',:,·_:,. ·,.,·_.,. < :: .. : r:- .',".· 50 n l r- CLEARANCE .' \_:o/{{j::\'.: ·.(::\1~5"1 ._.:_:·, ~f~' ·,:,:;.:,.-; 
. "· . 

.i 
:. : ;! _..,. 
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··! 
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........ :···<:.·:···!,':•· 
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. -:-- : ... : .: .. : .... : -:-- : ... : .; .. :. _.,; 
:._ ,:.:: _..,,:.: ... · •. :.,y:.: 

.:--:, .. :.: .. : .. .; .;--:, .. :.: 
<:.' ·_:.: =!: ... ·.: :,_..,._:.: :!:·· 

: ... :-: .. : .. ~:.: ... : 
TUBE, 
SEE NOTE 1, 

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

1 o ( ¾ ") SAW CUTT 

13, v, .. , 7 II; 
.' 

• .......... ·_.•. '!." 

i:-::.~·-(~: I JOINT BACKING 
-:<:'· ·,. ·:•· MATER I AL 
• ·:.• ;: ·:.< D 13 ( ½ "l 

'¾ 

. '., '. .:- ., ' I BACKER ROO 
;·.:-::·} ·~_·:::· 
: ... :. :•. :- :~ : ~ ; . ·. ·. ~ . . ~ :.- . 

TYPE P 
SEE RC-27M 

TYPE E 

JOINT SEALING 
MATERIAL, 
SEE NOTE 7 • 

·_.•. ·,: -..-:,. .. 
·' . --~ 

·. --~ ·. :_~ ·. ·.~ .-. . -.~ 
. . .. . . 

--,--.-~-h SEE NOTE 1 0. 

... : -: ... 1 

:.: :!:"·: 

13 ( ½"l 

10 
(¾") 

1T 
• •• 4,, • ~ • 

: .... : .•. :,: t 

... : -:# .• 
:, 

NEOPRENE 
COMPRESSION SEAL, 

. ,., SEE NOTES 6 AND IO, 
• •. ·,,v • 

.. "· : t·. :.( : 4·. :_ ( :;, · 

<··.=·· 
:;. ·. ·. "· 

.• ·• 1 . ( :.-4 . '.":" 

Ocs/3_.':/_:1: 
. 

: . 
: :;.·. ·. ( ·" 

JOINT SEALING 
MATERIAL, 
SEE NOTE 7 • 

JOINT BACK ING 
MATERIAL 
13 ( ½ ") 

· •. , BACKER ROD 
4,,'., • . ·' .: .:: : ... : 

t SEE NOTE 9. 

19 I 1/4 ") 

DETAIL A 

10 
C¾"l 

TT 32 ( 11/4 ") 

DETAIL B 

)0 
(¾") 

TT 
----+-~ ,-----

: .. ·~··.·. ( :.: . JOINT SEALING 
MATERIAL, 

!.'•· :.: 
:;. ·. ·. "· JOINT SEALING 

MATERIAL, 
,:,·.-; !': 
. : ..... , ~ . I , 

-~: .. " 
SEE NOTE 7 • .:#:. ··1 \' SEE NOTE 7, 

: . · .. ~ 
TAPE BOND 
BREAKER 

(·;. ..... .-4 .... ·" 

O/G£3 '','·.<. 

. . . . . ( u ·..: .:< .... : .:<, .,: 
•• .-4 •• -~[___ INITIAL SAW 

Ot2/3_.'. ·'. 
: . . 

. ~ .. :~... _: 

• # •• 

··.: 

JOINT BACK ING 
MATERIAL 13 (½"l 
BACKER ROD 

.. :;. ..... .-4 .... ·" 

.: .. : .... : .:# .•. .-: 

CUT 3 C 1 /B ") 
DETAIL C 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5, 

•. :: ·. ·. • .. . 
_ . .,:.:--:, ... : 

~ _;: :~.·.< _: D 

.,· :.: ;! .... :v. 
·. "· :.,· ..•. : ~ 
: .. ,: 

• • • • 4 

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

DETAIL D 

SEE DETAIL A, B, CORD, 

; 4_ •. : ~-: :.· _'; ,d' .·:_· ;\._· .-:·.: ·/.·: :· ....... .-:_· 

.-.: :_ ,, ·"· .<I: .• .• ..: . : .. :~ .d: .•.•• 
·Q: : _ _. •... :'!.'. :v: :!: .. 

~-- .... :d· . . <: ••. "· . ·"·. : ...... . 
:.: ;! _..,._:.: : .. : . ..:.f.~-·--· ,\,d .. : ....... : ... / .• :.: ... ,d:,:.-.,. 

a; _·., . •. 

.. : .: .. :. :":. 
. :.· .... :.---. _::_: \ .. _::: _:., .... -<; \' '. :.· ·, :d· .. · \'~- .·d_· .;: .- . :,_: ,'.·/ _::_:; ~< .· . :!_.., .. ·.,_ 

0/2 ± 25 ( 1 ") 

13 
C½"l 

. ., .. 

TYPED 

6 ( 1/4 ") n 
. :;. ... ( · . ., 

:! :d· 

SILICONE SEALING, 
SEE NOTE 1). 

j ; _- ,·:.: :,l:,;:J---16 I % ") 0 I A METER 
·· BACKER ROD ·. 

_a: :<fl . . q· .~ •• ~. ·"' 

.. : . :-- : •.• : <" :~ ... : 

_JL3 <1/a"l 
SAW CUT 

INITIAL 

ALTERNATE TYPE P 
JOINT DETAIL 

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

OVER THE LUBRICATED END OF ALL DOWEL BARS USED IN 
TYPE E JOINTS AND PROVIDE A MINIMUM 25 ( 1 "l CLEARANCE 
POCKET ASSURED BY MEANS OF A POSITIVE SPACING DEVICE. 

2. 

3. 

4. 

5. 

6 • 

7. 

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

CONSTRUCT ALL TRANSVERSE JOINTS PERPENDICULAR TO 
THE CENTERLINE. 

USE MINIMUM NO. 32 X 450 ( 1 ¼ "rzl x18 ") LONG DOWEL BARS 
FOR PAVEMENT DSPTHS 250 I 10") OR LESS AND MINIMUM 
NO. 38 x 450 ( 1 '1/2 "rzl x 18 ") LONG DOWEL BARS FOR 
PAVEMENT DEPTHS GREATER THAN 250 ( lO"J. APPROVED 
ALTERNATE DOWEL BARS HAVING EQUIVALENT PROPERTIES TO 
CONVENTIONAL ROUND DOWEL BARS MAY BE USED. 

PLACE DOWEL BARS PARALLEL TO THE CENTERLINE AND SURFACE 
OF THE SLAB. 
USE ONLY APPROVED NEOPRENE SEALS, AS LISTED IN 
BULLETIN 15. INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH 
WITH THE TOP OF THE SEAL FROM 6 ( 1/4 ") TO 10 ( ¾ "l 
BELOW THE LEVEL OF THE PAVEMENT SURFACE, MAKE THE TOP 
EDGES OF THE CONTACT SURFACES ON BOTH SIDES OF THE SEAL 
AT THE SAME ELEVATION, 

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

8, THE INITIAL SAW CUT FOR TYPED JOINT IS NOT REQUIRED 
FOR CONSTRUCTION JOINTS. 

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

25 ( 1 ") 47-50 { 1 ¼"-2") 
32 c 11/ 4 ") 50-53 c 2 "-21/a "> 

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

) ). 

12. 

13. 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE (IG°C IG°C TO 27°C >27°C 

4. 5 m & 6. O m 25 16 14 13 
9.0 m 32 19 16 13 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE <GO°F GO°F TO 8O°F >BO°F 

C 15' & 20' J ( 1 ") Co/a") { 9Jj6 ") ( 1/2 ") 
( 30' l ( 1 1/4 ") ( 3/4 ") (o/a") (½"> 

WHEN SILICONE JOINT Sl::ALING MAn::RIAL, AS SPECIFIED IN 
PUBLICATION 408, SECTION 705. 4 ( al , IS SELECTED FOR 
USE IN TRANSVERSE JOINTS (TYPE P ONLY> OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT 
SEALING MATERIAL IN THE LONGITUDINAL JOINTS (ALTERNATE 
TYPE LAND ALTERNATE LONGITUDINAL SHOULDER JOINTS), 
ALL DIMENSIONS ARE GIVEN IN MILLIMETERS UNLESS OTHERWISE 
NOTED. U, S, CUSTOMARY UNITS IN ( l PARENTHESIS. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT JOINTS 

Rh·0 ijENDE0 APR.30, 2003 

c/4....z._ ~ ~~ 
DIRECTOR, euReAu OF DESIGN - lciiiei=ENCINEER C-20M 



.: 
>­.... 

190 (7~"} 

152 < 6 11
) 

* JOINT SEALING 
MATERIAL l i--;-6 ('/,") 

I I SAW CUT 
* JOINT SEALING 

MATERIAL 

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

~ 
38 

N (1½") 

114 ( 4½"l 

76 THREADED 
SLEEVE NUT, 
SEE NOTE 4, r·\'.<::::'.(.<): .1:{!.:-:~\~-'.\:-J(_: \'. 1:_:~~~: •. :,i/}{.<}.:, 25 ( 1 ") "-._. 

I_. ... _::·/::\ 
...... ...... 

·v :,·_;v ., . 
. ·.,· .-.. : : .. ··.-... 
" ._." D 

D . . . 
\\1\1\1' 

300 C 12") 
{ ½")R 

I < _':_?~:::::~<~·_:_'.. 'f :\:;\~:; :~;:\ ::;\.·:::: \: : ~ . ~<:· o;· ;:.- .. :::. ;;<-::.-: ~ ::.· _:/. :_ ... /( ::--:· :\· :\ ;· ~\:.· ;:. 
,bl,:.\ ... :-: :b .. : .\••-: :\ ... ·-:--:\.: :--:\.:.:--: .... ... b.i. 
. :: _ _..,._: .. :: · .. -: ·=_: .. _: .· .. ; .. :=.: .. ·.: :: .. -: .. = .. :-:.-: -.. _: .. ::! 

0 0 0 ,1\1\1\1 

CONSTRUCTION JOINT CONSTRUCTION JOINT 
22 t ½ ") MAX+-1 

' ' 
203 ( 8 ") 

SEE TIEBOLT DETAIL 
AND NOTES 2 & 7. * JOINT SEALING 

MATERIAL 

DEFORMED TIE BAR, 
SEE NOTES 1 & 2. 

TIEBOLT DETAIL 
MAKE TIEBOLTS 14 I 'lf&"l 0 BAR WITH ROLLED THREADS OR 
16 ( o/a "l 0 BAR WITH CUT THREADS. PERM IT ONLY Tl EBOL TS 
WHICH ARE SUPPLIED BY AN APPROVED MANUFACTURER, 
AS LISTED IN BULLETIN 15. SEE PUBLICATION 408, 
SECTIONS 709. 1 AND 705,2Cbl. 

t: ':;~:\":·/ . . · t..::.:.:-: •. •.· 

;};i\f '1,;3~:::)~ 

SEE TIEBOLT 
DETAIL AND 
NOTES 2 & 7. 

-'-:: .. ,-:-:,1 '\/I ;:~::::)<~>'.~ 
STATIONARY 

FORMING 

KEY FORMER, 
SEE NOTES 
5 & 6. 

63 ( 2½"1 

19 ( 1/4 11 JMIN, 
25 ( 1 ") MAX 

... : :b ... : .; .b ... : .. :b . : -:-- : .,,: .;.- . 
V: ;! ' ' :,,.' ;! : '_:,; :! : ' :v: : • _..,. ,: ' '' :4 • 
"· ... · ·.-.... : .. · ·.-.... : .. · ·.·.--: : .. · ·.-.... :; ·.· . . . . 

·. -b···. -b·.--:--. ·"·-: .\ ... :--

I" •. •• 
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:\ ... · .:--:\ ... :-:-- .\ ., ... :b _; 

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

·. ·., :.: ·. ·."· >. ·. ·.o: :.: ·. ·. 

SEE TIEBOL T 

~6i~~L2~N~ I SLIP FORMING 
& 10. 

6 ( 1/4 ") 

SILICONE 
SEALANT, SEE NOTE 11. ___ __, 

10 (¾")DIAMETER 
BACKER ROD--~ 

25 
( 1 ") SILICONE 

SEALANT, SEE 
NOTE 11. ---

10 ( ¾") 
DIAMETER 

6 ( 1/4 ") 

25 
( 1 ") 

: a. 16D :\_\-~-\(_~~ .. -:_>: s l _'-"' _: ~--_.--:: 1·- ... _ • 

". 4F?-7&1-t&?-,? 
- .... '! .,- .... "!- _. ... "!·"":'· "!-
•• o; .... ·_o; : .. • • .... _ :; ·. ·.o; : ~ 

~ 

0.'4D ·'--:<, • · 1 ·.:,·;, 

-1::::-_::: ;,":/ /\: D •• •• ·.• 

~ .. 
.-·· "!- .... _ .. -_. ... '!·"" : ... . 
... ; .. • • •• o; : ~-- •• "· :: · .... . ·.·_o;:· 

:\: · ..... /:_::.\ .. /-~·/:/\\<./\:\\_:,:\:~.\:: . . :, . : 

TYPE L 
CONTRACTION JOINT 

* JOINT SEE SEALING 
NOTE 6, I MATER I AL 7 ri 6 l ¼ "l SAW CUT 

o;_-/-.::...·:,--.·_o;:;·.·.· 25 ( 1") -~: .. -: -1 
... ·.:--·-..- ... :.~·.->." -~ ·" -.-_: .. _;_012 ~ 

. ,·._- ··.·., .. ·.·.,/· 1D 
"_.:-- .\ . .:-- .b ·" \ ... :-- :b _.,· 

ANCHORING 
MATERIAL­
SEE NOTE 9, 

EXISTING 
PAVEMENT/SHOULDER 

OEFORME 
TIE BAR, SEE 
NOTES 1 & 2. 

NEW 
PAVEMENT/SHOULDER 

LONGITUDINAL JOINT 
WHEN TYING INTO EXISTING 

CONCRETE PAVEMENT/SHOULDER 

3 ( 1/a ") INITIAL 
SAW CUT ~J BACKER ROD _l * JOINT 7 ri 6 ( 1/4 ") SAW CUT SEALING 

MATERIAL--......_ I 

ALTERNATE TYPE L 

CONTRACTION JOINT 

S !LI CONE 
SEALANT, SEE 
NOTE 11. --~..J 

6 ( ¼") 

25 
( 1 ") 

ALTERNATE TYPE L 
CONSTRUCTION JOINT 

6 ( 1/4 ") 

. :., --- :., . . 25 ( 1 ")"··!-"" 1 
·. · ·' · ·" ., - · · 0/2 · · · · · " ~ ·" . ·. ·" SHLD ., ..... :--.\·"--:-- .. : .. , :-- __l . • _ D 
---- . ··' 

:i/::.;:<::/ .'.:-:, .... :/::>\\_: 1 
* JOINT SEE TIEBOL T 

SEALING 1ri6 l 1/,"l DETAIL AND 
MATERIAL SAW CUT NOTES 2 & 

7 

--......_ I • 

·" ___ -_. · :" ___ -_. · :" ... _." ;:-T .... ., ; 4· 0/2 

( *) DENOTES, SEE NOTE l 2. 

NOTES 
1, SPECIFY #16 (#5) TIE BARS 750 ±6 (30" ± 1/4") LONG, SPACED 

750 ( 30") CENTER TO CENTER MAXIMUM, PLACE PERPENDICULAR 
TO AND CENTERED OVER THE LONGITUDINAL JOINT ±25 C ±1 "l. 
EMBED TIE BARS 0/2 ±20 (±,'4 11

) OR 100 ±13 (4" ±½"l, WHICH­
EVER IS GREATER, EXCEPT FOR TYPE L CONTRACTION JOINTS. FOR 
TYPE L CONTRACTION JOINTS EMBED TIE BARS 0.6D. WHEN 
ADJOINING TO AN UNEQUAL PAVEMENT OR SHOULDER DEPTH, D IS 
THE DEPTH OF THE THINNER SECTION, TIE BARS MUST MEET THE 
MINIMUM PULL-OUT RESISTANCE SPECIFIED IN PUBLICATION 
408, SECTION 501,3( ll 1. 

2. EPOXY COAT TIE BARS AS SPECIFIED IN PUBLICATION 408, 
SECTION 709. lid). EPOXY COAT OR GALVANIZE TIEBOLTS AND THREADED 
SLEEVE NUTS, EXCLUDING THREADS, AS SPECIFIED IN PUBLICATION 
408 , SECT I ON 709. 1 ( d) OR SECT I ON 11 05, 02( s) 
RESPECTIVELY. 

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

4, MAKE THREADED SLEEVE NUT FROM STEEL PIPE DR HEXAGONAL 
STEEL BAR 27121 x 48 (1 1/is""' x 1¼"> LONG OR HIGH STRENGTH 
STEEL BAR 220 x 50 <2½2 11 0 x 2"1 LONG. 

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

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

7. PLACE TIEBOL TS AT 750 ( 30") CENTER TO CENTER MAXIMUM SPACING 
EMBED TIEBOLTS 0/2 ±20 {±,'4 11

) OR 100 13 (4"±½"l, WHICH­
EVER IS GREATER. WHEN ADJOINING TO AN UNEQUAL PAVEMENT OR 
SHOULDER DEPTH, D IS THE DEPTH OF THE THINNER SECTION. SCREW 
TIEBOL TS UNTIL SNUG. FOR 150, 180, AND 200 ( 6 11

, 7" AND 8 "l 
PAVEMENTS AND/OR SHOULDERS, MAKE THE WIGGLE OR HOOK PORTION 
OF THE 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 PAVEMENT. 
IN THIS CASE, USE A TYPE L CONTRACTION JOINT. 

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

10. 

11. 

12. 

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

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

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

MAKE THE TOP OF THE JOINT SEALING MATERIAL FROM 
3 C 1/a ") TO 6 ( 1/-11 "l BELOW THE PAVEMENT SURFACE. 
USE HEAT RESISTANT JO(NT BACKING MATERIAL 
FOR HOT POURED SEALS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BVREAU OF DESIGN 

10 ( ¾ "l DIAMETER 
BACKER ROD 

~J 
SILICONE 
SEALANT, 
NOTE l 1. 
10 ( ¾"l 
DIAMETER 
BACKER ROD 

25 
( 1 ") 

... ,.- ... , •... 25 (1")·-·,.-.. T 
_..,,\ ·" ••• \ .4 •••• i, ._.. • SHLD. 
S,. • •. ~ 0 

'.;:/~i\:::::;:::<:: i\ .... :; ')\ :: '/-:- 1 * JOINT 7 ri 6 ( 1/4 ") SAW CUT SEALING 
MATERIAL--......_ I CONCRETE PAVEMENT JOINTS 

3 ( 1/a ") INITIAL 
SAW CUT 

ALTERNATE TRANSVERSE 
SHOULDER JOINT 

_J 
ALTERNATE 

LONGITUDINAL 
SHOULDER JOINT 

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

LONGITUDINAL SHOULDER JOINTS 
SEE NOTE 8 

r::'{/}\i> ~::::'.'.\'.'<.~. D 

TRANSVERSE SHOULDER JOINT R~ED APR.30, 2003 

. c/4..:z.._ ~/2"'.~-
DIRECTOR, auReA.u OF oes1GN CHIEFEHGIN~ mL..-20M 



75 ! 3") 
MIN 

SHIP WIRES, 
SEE NOTE 4. 

I 

~ 300 
( 6"). ( 12") 

EDGE OF 
PAVEMENT 

WIDTH OF LANE VARIES 
25 (1"l EXPANSION 
JOINT FILLER 

WELD Ii ! ALTERNATE 
SIDES) 

WELD 

30Q 
C 12") 

450 II 
( 18 ") I 

CENTER 
FRAME 
WIRE 

30Q 
( 12") 
PLAN --

UPPER 
SIDE 
WIRE 

LOWER SIDE 
WIRE 

EPOXY 
COATED 
DOWEL 
BAR 

~I::: 11 

LOWER SIDE I 

WIRE I 300 I 300 f 150 [ 
C 12 ") ( 12 ") ( 6 ") 

TYPICAL EXPANSION JOINT ASSEMBLY 

EDGE OF EDGE 
PAVEMENT PAVEM 

75 ( 3 ") 

MIN 

lF 

t SHIP __ WIRES, 
rJ;,cc: 11VIC "'1. / 

::NT--

75 < 3 ") 
i MIN 
i 
i I 
II r"i\° 

u 

' 
I ':

0 I 
I b"} 

300 
I 12 ") 

I ( AL ~~~~ATE I 
I SIOESl I 

I I 
I I 

I WELD, I 

300 
( 12 ") 

WIDTH OF LANE VARIES 

450 11 
I 18 "I [ 

300 
C 12"} 
PLAN 

LOW 
WIRE 

r 

' 

. I fflrtC. 

rUPP,~ 
!1 

I SIDE 
WIRE 

I jl 
l..,...__EPOXY jl 
1 COATED Ill I DOWEL 

BAR ij 
300 300 

( 12 ") ( 12") 

. ·r 
i---

I I 
75 ( 

MI 
I 

I 
I 

I 

~ 

~ 
lb") 

EDGE OF 
PAVEMENT 
3") 

N 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB SIDE FRAME WIRE 
TYPICAL CONTRACTION JOINT ASSEMBLY 

DOWEL BAR 
KEEPER CL IP, 
SEE NOTE 6. 

SIDE 
SUPPORT 
WIRE 

UPPER SIDE 
FRAME WIRE 

166 (61%2•) 

300 
! 12 ") 

" <l¾"l 

COATED 
DOWEL 
BAR 

" ( 12½2") 

0 
& 

LOWER SIDE WIRE WELD 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

SIDE FRAME WIRE 

UPPER SIDE WIRE 
LOWER SIDE WIRE 

EXPANSION 
JOINT FILLER, 
SEE NOTE 7, 

END VIEW 
EXPANSION JOINT ASSEMBLY 

7. 77 lo. 306 "0 ) 
1/0 GAUGE 
WIRE MIN, 

25 ( 1 ") 
~ 

_Go• 

~1£ 

LENGTH AS 
REQUIRED, 
SEE NOTE 3 

l 
•10 ( •3) REBAR 
OR SMOOTH 
7. 94 ( 1/is"l ROD 

7,94 !o/is"lDIA MIN 

( 1 ") 

. . • TYPICAL ANCHOR STAKE DETAILS 
19 

< r~ ") 
DOWEL BAR KEEPER CLIP 

6 ( ¼"l MIN, 

WELD 

UPPER SIDE WIRE TOP OF PAVEMENT SLAB FRAME WIRE 

d 
300 

I ii ~~ -, ~~ JJ 
STEEL FORM LOWER S!DE WIRE WELD 

( 12 ") 

NOTES 

ELEVATION 
CONTRACTION JOINT ASSEMBLY 

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

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

SIDE FRAME WIRE 
DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

3. PROVIDE STAKES OF SUFFICIENT LENGTH SUCH THAT 400 C 16") WILL BE 
EMBEDDED IF THE TOP COURSE IS OGS, ASPHALT TREATED PERMEABLE BASE 
COURSE, CEMENT TREATED PERMEABLE BASE COURSE OR 2A. WHEN LEAN 
CONCRETE BASE COURSE OR UNBONOED CONCRETE OVERLAY IS DESIGNED PROVIDE 
SUFFICIENT ANCHORAGE TO PREVENT MOVEMENT OF THE BASKET ASSEMBLY, 

*UPPER SIDE WIRE 
LOWER SIDE WIRE % !2°5 ( 1") 

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 PRIOR TO INSTALLING 
EXPANSION FIBRE. 

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

PAVEMENT UPPER AND LOWER "J " SI DE SUPPORT "A" SIDE SUPPORT THICKNESS SIDE FRAME WIRES WIRES WIRES 
250 < 10") 8,41 (0.331"0 MINI 10.16 { O. 400"0 M!Nl 8. 41 ( 0, 331 "0 MINI 

OR LESS 2/0 GAUGE 2/0 GAUGE 
GREATER THAN 9.19 < 0,362"0 MIN) 11,35 (0.437"0 MIN) 9, 19 (0,362"0 M!Nl 

250 { 10") 3/0 GAUGE 3/0 GAUGE 

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

7. FABRICATE AND SHIP NEST ALL DOWEL, SIDE SUPPORT ANO CENTER SUPPORT 
ASSEMBLIES, ASSEMBLE EXPANSION 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 THIS PLACEMENT WITHIN± 6 1±1/~"l PER DOWEL BAR, 

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

QUALITY CONTROL PLAN FOR WELD SHEAR. 

11. WIRE TOLERANCES PER ASTM 510M IS 0.05 nm {0,0031n.) 

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

2SO I 10") 360 Kg 540 kg 

SUBBASE 

483(19") MIN 
ANCHOR STAKE, 
SEE DETAILS 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

TYPICAL LOAD 
TRANSFER ASSEMBLY 

LANE OVERALL NO, OF 
WIDTH UNIT DOWELS LENGTH 

2.7 m (9'-0") 2.55m!8'-6") 9 
3,0m(l0'-0"l 2,85 m 19'-6") 10 
3.3m(l1'-0"l 3, 15 m ( 10' -6") 11 
3.6 m ( 12'-0"l 3,45 m ( 11'-6") i2 

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 

BUREAV OF DESIGN 

SIOE.l~~PORT ,?:;!WELD i ~ <1/,"i SIDE SUPPORT 
WIRE 

OR LESS 

GREATER THAN 

< 794 lbs) 

540 kg 

( 1190 lbs) 

900 kg 
CONCRETE PAVEMENT JOINTS 

NON-SKEWED 
"J" DESIGN 

TYPICAL SIDE FRAME 
"A" DESIGN 

DETAILS CENTER FRAME WIRE DETAIL 

250 { 10") ( 1190 lbs) c 1984 lbsl 

LOAD TRANSFER ASSEMBLIES 

RECOMMENDED APR. 30' 2003 

~eh=, ~~~- PRc-zoM 
DIRECTOR, BUREAU OF DESIGN CHJEF ENGINEER 



EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

ROADWAY PAY LIMIT SHOULDER PAY L IMI_T I 
0.6 m 

( 2' -0") SEE NOTE 3. 
LINE STRIP 4.07. 

BIT. SURF. TREAn.lENT-INCIDENTAL TO TYPE 1 SHOULDERS, 20 (3/~"l DEPTH 
BIT. SURF. CRSE, FJ-1-INCIDENTAL TD TYPE 1-F SHOULDERS, 25 ( 1") DEPTH 
BIT. WEAR. CRSE, ID-2- INC !DENTAL TO TYPE 1- I SHOULDERS, 40 ( 11/2 ") DEPTH 
DOUBLE SLURRY SEAL- INCIDENT AL TO TYPE 1-S SHOULDERS, 20 ( :Y~ ") DEPTH 
SUPERPAVE, 9. Srrm HMA WEARING COURSE, INC !DENTAL TO TYPE 1-SP SHOULDERS, 40 ( 1 ½ "l DEPTH 
SUPERPAVE, 12. 5rrm HMA WEAR I NG COURSE , I NC I DENT AL TO TYPE 1-SP SHOULDERS, 40 ( 1 ½ "l DEPTH 

100 ( 4 ") MIN. BITUMINOUS CONCRETE BASE COURSE 
100 t4"l t.lIN. SUPERPAVE, 25rrm HMA BASE COURSE 
110 {4½"l MIN. SUPERPAVE, 31.5rrm HMA BASE COURSE. 

NOTES 

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

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

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

4. SLOPE SHOULDER AT 6. 07. FOR EFFECTIVE SHOULDER WIDTHS:!, 2. 4 m ( 8'), 
SLOPE SHOULDER AT 4. 07. FOR EFFECTIVE SHOULDER WIDTHS> 2. 4 m ( B'). 

FLEXIBLE PAVEMENT 

~~~~A~~ MATERIAL, SEE 

VAR1,48Le 

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

SUPERELEVATION 
GREATER THAN 

6.07. --

LINE STRIPE 

SUBBASE 

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

EFFECTIVE SHOULDER WIDTH 

0.6 m 1. 2 m ROUNDING 
( 2' -0 ") ( 4' -o ") 

___g___ 

6 1~2.oe ,o;~~; .. , I -L L 
------=- e,. -

PAVEMENT SHOULDER 

FOR SUPERELEVATION UNDER 6.0Y., ELIMINATE THE 

~. 
AGGR BASE, SEE NOTE 1. 

1. 2 m ( 4' -O"l ROUNDING AND USE THE 2, 0%. SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

ROADWAY PAY LIMIT 

LINE STRIPE 

6. FOR SHOULDERS THAT SPECIFY RUMBLE STRIPS INSTALLATIONS, USE ONLY BITUMINOUS 
WEARING COURSE, ID-2 OR ID-3, OR SUPERPAVE, 9.Srrm OR 12.Srrm, HMA WEARING 
COURSE, 40 ( l½"l DEPTH MINIMUM. 

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

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

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

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

0,6mt2'-0"l 
SEE NOTE 5. 

SHOULDER PAY LIMIT BIT. SURF. TREATMENT 

TYPE 3 

SEE NOTE 3.­

SEE NOTE 4. 

SUBBASE. 

SHOULDER 

AGGR BASE, SEE NOTE 1. 

SUBBASE MATERIAL, SEE 
NOTE 2. 

VARJ,4BLE ~. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

RECOt.lt.lENDED APR. 30, 2003 003 SHT. --1. OF__§_ 

~C/4,.,z;,;. - C-25M 
DIRECTOR.!. BUREAU OF OESIGN 



SHOULDER PAY LIMIT 

EDGE OF 
DEPTH AS SHOWN ON THE NOTE 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT-----

EXISTING MATERIAL 

SEE NOTE 5 

EXISTING OR WIDENED 
PAVEMENT----~ 

BIT. SURF. TREATMENT1\ 
SEE 

DWGS OR AS SPECIFIED-l 

SHOULDER SLOPE ---- -

PRH.tE COAT 

SEE NOTE 4 

GRADE TO 
THIS LINE 

EXISTING MATERIA~ EXISTING SHOULDER PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

250 TO 300 
( 10" TO 12") 

SHOULDER 
SEE NOTE 

TYPE 4 SHOULDER 

VARIABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 t TYP) 

VARIABLE WIOTH 

WEARING COURSE 

EXlSTLNG _f_A~MENl 
_EX!ST__!NG_ BA~E 

TYPICAL SHOULDER DETAIL 

PROPOSED 
RESURFACING 

EX[STING 
PAVEMENT 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

BIT. SURF, TREATMENT- INCIDENTAL TO TYPE 6 SHOULDERS, 20 { 3/4 "l DEPTH 
BJT. SURF. CRSE, FJ-1-INCIOENTAL TO TYPE 6-F SHOULDERS, 25 { 1") DEPTH 
BIT. WEAR, CRSE, 10-2- INCIDENTAL TO TYPE 6- I SHOULDERS, 40 C 11/2 ") DEPTH 
DOUBLE SLURRY SEAL-INCIDENTAL TO TYPE 6-S SHOULDERS, 20 ( 3/4 "l DEPTH 
SUPERPAVE, 9, 5rrm Hf.IA WEARING COURSE, INCIDENTAL TO TYPE 6-SP SHOULDERS, 40 ( 1 ½ "l DEPTH 
SUPERPAVE, 12.Srrm HMA WEARING COURSE,INCIDENTAL TO TYPE 6-SP SHOULDERS, 40 { 1½") DEPTH 

SHOULDER PAY LIMIT 

EXISTING SHOULDE~ 

I 
SHOULDER SLOfE 

SEE NOTE 4. 

SEE NOTE 5. 

SEE 

GRADE TO 
TH IS LINE -~: 

PROPERLY PREPARED SURFACE, 
SEE NOTE l. 

100 ( 4") !.IJN. BITUMINOUS CONCRETE BASE COURSE 
100 (4") MlN. SUPERPAVE, 25rrm HMA BASE COURSE 
110 (4 112 11

) MIN. SUPERPAVE, :n.srrm HMA BASE COURSE. 

TYPE 
TYPE 
TYPE 
TYPE 
TYPE 

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

SHOULDER PAY LIMIT 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULDER. 

SHOULDER SLO_PE 

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

SEE NOTE 5 

SEEN~ 

GRADETD ~Nll 
THIS LINE ~ I 

I I J 

PROPERLY PREPARED EXISTING 
PAVEO SHOULDER, SEE NOTE 2. 

TYPE 7 SHOULDER 

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

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

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

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

4. REMOVE UNSUITABLE MATERIAL AS OJRECTED, EXCAVATE, AND BACKFILL WITH 
MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350. t.lEASURE AND PAY FOR SHOULDER EXCAVATION AND BACKFILL IN 
ACCORDANCE WITH PUBLICATION 408, SECTIONS 654 AND 656. 
( CROSS SECTIONS ARE NOT REQUIRED. l 

5, CONSIDER GRADING INCIDENTAL TO THE SHOULDER PAY ITEt.l, WHERE 
THERE IS INSUFFICIENT GRADED MATERIAL FROt.l THE GRADING OPERATION 
TO COMPLETE THIS OPERATION, USE MATERIAL MEETING THE REQUIREt.lENTS 
OF PUBLJCATION 408, SEC7iON 350 AND PAY FOR AS TONNES 
OF SELECTED BORROW EXCAVATION. WHERE THERE IS AN EXCESS OF 
MATERIAL FROM THE SHOULDER EXCAVATION OR GRADING OPERATlON, REMOVE 
THIS t.lATERIAL AS SOON AS POSSIBLE AND CONSIDER AS INCIDENTAL 
TO THE SHOULDER PAY ITEM. 

6, PROVIDE BITUMINOUS TAPER SHOULDER WEDGE 250 ( 10") TO 300 ( 12") UP 
CUT SLOPE WHEN INDICATED ON THE PLANS AND CONSIDER AS INCIDENTAL TO THE 
SHOULDER PAY ITEt.l. 

7. "LUt.lP SUt.l" ITEMS INCLUDE ALL '-!ATERIALS AND OPERATIONS OF WORK NECESSARY 
TO COMPLETE THAT ENTIRE ITEM WHETHER TABULATED OR NOT. 

8. FOR SHOULDERS THAT SPECIFY RUMBLE STRIP INSTALLATIONS, USE ONLY 
BITUt.llNOUS WEARING COURSE, JD-2 OR ID-3, OR SUPERPAVE, 9.Srrm OR 
12.Srrm HMA WEARING COURSE, 40 ( 11/z") DEPTH MINIMUl,I. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
( RECONSTRUCTED) 

RECQMMENDED APR. 30, 2003 

{1.,,,,.;c. 
DIRECTOR, BUREAU OF DESIGN 

co~ SHT ~ of_§_ 

CHIEFENGINEER R c- 2 5 M 



CONC SHOULDER, LONGITUDINAL TIE BARS OR 
TYPE 2 anvvcvcn """" / IJt:tjULl::.7 / IHAN::.vc:.K::.c:. ::.nVULUCH ~VJNI 

\ 
' ' ' ' ' ' ' 'I' ' ' 

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

~ 
~ 
~ 
C 
~ 
C 375 ( 15 ") 
~ 

TYP 

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

i 

I. r 750 ( 30") 

~ I TYP 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
4. 5 m ( 15' l 
TRANSVERSE . 

RDWY JT 

I---- LONGITUDINAL 

1 

, [~H0
1

UL~ER
1 

J~IN
1

T 

' ' ' ' ' 
~TI~ ~AR~ ~R 4. 5 m ( 15') 

TIEBOLTS 
TYP I 

' ' ' ' 
' ' ' ' ' ' 

\_LONGITUDINAL 
ROWY JOINT 

' ' ' ' ' ' 

' 

' ' 

' ' 

RANS VERSE 
HOULDER JT 

C ONC SHOULDER, 
TYPE 2 

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

, 1, £ ffi \ 'I" J l,;UNL MC:.U ::.HVULUC:.K, I I l'"C:. t:. 

rLONGITUDINAL SHOULDER JOINT rTRANSVERSE SHOULDER 

/ rTIE BARS OR TIEBOLTS 

, , , . , r 1,, , .11, , . , , , , , , J , , , : : : , 1 : 
. : : ... , .. ·y· ~· · · ·, ·~ ~75~(2'-6") (TYP) r-

SEE NOTE 7 _J 
>- 375 (15") r-
~ (TYPl 1 

f----,-- c!j TRANSVERSE ROADWAY JOINT ;;T 
o::: 9. o m ( 30' J RCC PAV' T OR T 

4.5 m ! 15') PCC PAV'T 

I I I ' I I 
1 I I 1 I t I I I : : I I 1 1 I I I I I I 

1 1 I I I 1 I I I I I I \_ 

~ 4.5 m (TYP) I\. 

I < 15' TYP l 11\ 

{ 1 O') \__ TRANSVERSE SHOULDE 

ER, 
TYPE 1 -

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

LIMITED ACCESS FREEWAYS, ARTERIALS AND RAMPS 

'.so 

~
'~ 

EPOXY COATED ~ #19 (116) C TOP & BOT 

, ,~~""' "'.S~TYP,l 

SHOULDER WIDTH 

s:~~ C' r 
,.~; <,t ~) 

'/ 

LONGITUDINAL 
SHOULDER JOINT 

TIE BARS OR 
TIEBOLTS 

\50 ! G"l MIN 

REINFORCEMENT AT OPENINGS 

= 
RCC OR PCC 
PAVEMENT 

= 

~ 
CONCRETE 
SHOULDER 

t.. t.. t.. t.. . . 
t.. t.. . t.. • ll, 

t.. I>. • I>. t, .. ;,,. . i. 

=~ 
-----TYPE E JOINT 

=~ 

~ CONCRETE 
SHOULDER 

JOINT SEALER 

25 { 1 ") 

SUBBASE 

LONGJTUDINAL 
SHOULDER JOINT-

TIE BARS OR 
TIEBOLTS 

SUBBASE 

AGGR BASE SEE /. CONSIDER THE PAYMENT FOR THIS 
NOTE 1. ' · AREA OF SUBBASE MATERIAL 

INClOENTIAL TO THE SHOULDER.---~ 

CONCRETE SHOULDER - TYPE I 

SHOU\..DER WJOTH 

-:f~.;.~.·,",.coNc SHOULDER.;.:,."'•"'"~ 
--------r - 0 .,.-. 

AGGR BASE, SEE 
NOTE 1.---

CONCRETE SHOULDER - TYPE 2 

TYPICAL SECTIONS 

150 C 6") MIN 

AGGREGATE BASE-"" \__EXPANSION JOINT NOTES: 
FILLER 

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

CONCRETE SHOULDER 
EXPANSION JOINTS 

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

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

4, ALIGN SHOULDER TRANSVERSE JOINTS TO ADJACENT 
PAVEMENT JOINTS. 

DINT 

LONGITUDINAL 
ROADWAY JOINT 

E BARS OR 
EBOL TS 

LONG l TUO !NAL 
SHOULDER JOINT 

JOINT 

PLAIN OR 
REINFORCED 
CONCRETE 
PAVEMENT 

CONCRETE 
SHOULDER 

~ 

PAINT WITH 

300 ( 1' -0 ") 

PAVEMENT RELIEI BRIDGE 
JOJNT, SEE APPROACH 
DETAIL I SLAB 
RC-24M. 

TO BRIDGE 
~ 

SHOULDER CONCRETE 
RELIEF JO!NT SHOULDER 

~ 

5. SEE RC-25M, SHEET 1, FOR SHOULDER ROUNDING DETAIL 
ON HIGH SIDE OF SUPERELEVATION. 

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

7. TYP !CALLY, DO NOT PLACE TIE BARS OR T !EBOL TS ON 
EITHER SIDE OF INTERMEDIATE SHOULDER JOINTS ADJACENT TO 
RCC PAVEMENTS. 

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

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

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

40 ( 1 ½")WEARING COURSE I BUREAU OF DESIGN I 
PG 6 4- 2 2 ~ 

( I0-2, SUPERPAVE 9, 5flTT1 HMA, 
OR SUPERPAVE 12. 5flTT1 HMA) 

I).· • 4 ~.I>.-'4 

• 4 • . . . " 
' 4 I\. •c:,.· 

."4 . t.. .. 4. 

AGGREGATE BAS~ 
BITUMINOUS CONCRETE BASE COURSE, 
SUPERPAVE, 25rrm HMA SASE COURSE 

SECTION BB 

SHOULDER 
RELIEF JOINTS 

SHOULDERS 
( CONCRETE) 

RECOMMENDED APR. 30, 2003 SHT l._ OF_§_ 

~ o<,,,..:.r.. A&J,-.. ~ mt" 
DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER -25M 



RUMBLE n 
STRIP TI 

,o• 

D 

,o• 

MED I AN 

DDDDDi 
300 :1:13 

( 12"±½ ") 

450 :1:13 
( 18"±½"1 

~ 
~ 

PAVEMENT SHOULDER JOINT 

/ PAVEMENT SHOULDER JOINT 

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

".!..'....'..'..'.'-'""' '" "''"' "-'-'-'-! ... ! ... ! .... ' .. '-! ... ! .. .'"'"'' "-'---'----'--'-!...!...!.'.' '·""' '"" .. ~·~=·'' -... - -------

,,,,,,,:::::::::::::::::~::,::::.::::::::::::::_:::.::::::.:::.:::::(:~'''''''' 
~ ~ ,,,,, ... 

, ... ~~· 
ACCELERATION LANE DETAIL 

FOR RUMBLE STRIP INSTALLATION 
SEE DETAIL 8, 
ON SHEET 6 

'""'" n D D STRIP~ 

~ 
w 

DD D DI 
w-~--~-~-~---···································=·························1 

""""""""'""""@ "'" "'''""''"''"""'''"'""''"""''"''' ----

I ,oo I 
W1;'LI 

TYP. 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON BITUMINOUS SHOULDERS 

175 :!:13 
(7" :!:½"J ~5'13 

RUMBLE 
MEDIAN 

TRANSVERSE 

I I , .. , .• 

D ~ d I '°'"' D ,o· 

PAY LIMIT FOR 
RUMBLE STRJPS 

175 :I: 13 
<7" ±1/z") 

300 ( 12 ") 

lfYP.I 

DODD 
300 :1:13 ( 12"±½") 

DODD 
PAVEMENT SHOULDER 
JOINT 

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

175 '± 13 
( 7" ±½ ") 

!--------- PAY Lil,HT FOR RUMBLE STRIPS --------+-'---+-
PAY LIMIT FOR 
RUt.4BLE STRIPS 

TRANSVERSE 
JOlNT 

\--------------+-~--+-~/~_P_A_v_,_,_E_NT_SHOULDER JOINT 

,o• 
TRANSV~ I I JOINT 

RUMBLE I I 1 I D STRIP 

-4,,,,, 
( 7" ±½ ") 

D 6°'' "d 
TRANSVERSE 
JOINT 

I 

DODD DOD 
~ ! 12") 

TYP. -4,,.,, 
( 7" ±½ ") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

SEE DETAIL C, 
ON SHEET 6 

175 ±13 
( 7" ±½") 

~ 

SEE DETAIL D, 
ON SHEET 6 

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

DECELERATION LANE DETAIL 
FOR RUMBLE STRIP INSTALLATION 

NOTE1 
SEE SHEETS, FOR 
INTERSECTION DETAILS. 

L!_f+ I _A_1 
or" 
~~ 

":'7 o• W
-

~

O: 175 ±13 

NOTES 
1. IF THERE IS NO ACTUAL PAVEMENT SHOULDER JOINT, 

MEASURE THE OFFSET FROM THE PAVEMENT SHOULDER 
TRAFFIC LINE. 

~~ 

_!J 
13-16~ --II- ( 1/, "-¾ "I 

13 -16 
{ ½"-%") 

C 7" t½") 

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

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

PLAN SECTION B-B SECTION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

Iii 
0 

5 

= i I ~~ ~ \ ::: ,_ ol>" -
RUMBLE 2 ~ 'z i '=. I\ RUMBLE 
srRJPs\2~,_ [ -1i =. STRIPS 

C ~:, Z C \ 

f :~ I ; % 

J I ~ \ 2 :;o ::. 
::: l -

::: I f_ 
' 
; 

~ 
~ 

'=- ·o 
C «' 
~ 1} 

/I I t/1 \~ ,I 

GENERAL PLAN 
RUMBLE STRIP PATTERN 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

(LIMITED ACCESS HIGHWAYS) 

RECOl,O,IENDEO APR. 30, 2003 SHT • ....i.._OF _§_ 

CJ.,,,.,;:.:.. 
DIRECTOR, BUREAU OF DESIGN I CHIEF ENGINEER RC-25M 



RUMBLE 
STRIP 

90" 

D 

90• 

,u.BLE n D 
STRIP~ 

MEDIAN 

DODOO~ 
~ 
~ 

SEE NOTE 4 PAVEMENT SHOULDER JOINT 

D 
~ ( 12 ") 

TYP. 

SEE NOTE 4 r PAVEMENT SHOULDER JOINT 

~ 
w 

DD D Dj 

NO CURB 

7.6 m (25'> 

\ NO CURB 

\RUf.lBLE 
STRIPS 

1111111111 

!11111111 

RUf.lBLE 

STRIPS 
NO CURB 

7. 6 m ( 25' ) 

WI~' J~ 
m­
~~ 
~~ 
~~ 

NO CURB 

P. C. 

NO CURB 

'WI~ J~ 
m­
~~ 
~~ 
~ ~ 

7. 6 m < 25' l 

,-,-,-,-,-,-, -,, 

RUt.lBLE-~' 

STRIPS 
NO CURB 

~ 
~ 

NO CURB 

7.6 m (25') 

lllllllll 

! RUMBLE 
STRIPS 

NO CURB 

7, 6 m ( 25' l 

P. C. 

: 
~ 
~ 
C 

P. C. 

111111111 

RUMBL~\ 
STRIPS 

NO CURB 

7. 6 m < 25') 

TYPICAL DRIVEWAY DETAIL 
FOR RUMBLE STRIP INSTALLATION 

TYPICAL PLAN VIEW FOR 
TYPICAL INTERSECTION DETAIL 

FOR RUMBLE STRIP INSTALLATION 
NOTES 

RUMBLE STRIP ON BITUMINOUS SHOULDERS 

TT
','_.~ :J; .. , 175 ±13 

RUMBLE 
STRIP 

D D 
MEDIAN 

L TRANSVERSE I JOINT 

D 
300 

I 12") 

M 

DODD 
rr·-,, 

DODD 
TRANSVERSE 
JOINT 

PAY LIMIT FOR PAVEMENT SHOULDER 

RUt.lBLE STRIPS -+-~-1-------- JO(NT 

90" 
TRANSV~ I JOINT 

RUMBLE I I i I D STRIP 

--4,, t13 

( 7" :!:½"l 

D 

175 ± 13 
{7" ±1/2") 

PAY l!MIT FOR RUt.lBLE STRIPS ---------1 

175 ±13 
{7" ±\/2") PAY LIMIT FOR 

RUMBLE STRIPS 
PAY LIMIT FOR RUMBLE STRIPS 

6"" "6 
\--------------+-~--+-J/c__P_A_V_E_•_EN_T_SHOULDER JO I NT 

TRANSVERSE 
JOINT 

I 

DODD DOD 
~ I 12 ") 

TYP. -4,,.,, 
(7" :t½") 

TYPICAL PLAN VIEW FOR 
RUMBLE STRIPS ON CONCRETE SHOULDERS 

175 ±13 
( 7" ±1/2 ") 

~ 
G + ~ 

_!j 

o;:_ 
n_ 

6~ 
OW ~= j-

~

o: 175 :1:13 
(7" ±½") 

13-16~ --11- 11/, "-¾ "I 
13 -16 

( ½"-%") 

PLAN SECTION B-B SECT ION A-A 

SECTION DETAILS OF 
RUMBLE STRIP PATTERN 

l 
"1 

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

STRIPS\f ~~ 
- ~ 0 I Cl.~ 

r 2 
' ! 

~· :: , a ·, 

~~" \ 0~ -
'i ~ ; /\ RUMBLE 
~~ ~ \ STRIPS 

~ 

I 

~ C 
(/1 ; 

~ = C C 

i; = 
~ s = <,/\ C ,0 = ~ = ~ C <" l ~ 

GENERAL PLAN 
RUMBLE STRIP PATTERN 

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

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

3. 00 NOT CONSTRUCT SHOULDER RUMBLE STRIPS ACROSS A JOINT. 

4. 300 t13 ( 12"± ½"l FOR LEFT !MEDIAN> SHOULDERS. 
450 t13 (18"±½"! FOR RIGHT SHOULDERS~ 2.4 m (8') 
WIOE, FOR RIGHT SHOULDERS LESS THAN 2. 4 m ( 8' l 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 USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

(FREE ACCESS HIGHWAYS) 

RECOMMENDED APR.30, 2003 

~~ 
SHT • .....5....0F ....2.... 

DIRECTOR, BUREAU OF DESIGN -25M 



I 

RUt.lBLE 
STRIP 
(TYP,l 

t.lAINLINE TRAFFIC DIRECTION __ __,_ 

J' PAVEt.lENT SHOULDER JOINT 

t.lAJNLINE TRAFFIC DIRECTION 

PAVEt.lENT SHOULDER JOINT 

DD D LJ ~,Q,Q, LJ DD DD n D oq,n,r~1 j] 
1DDDD- --- -

"'"' '"'~cnos h , :300112") 

n J oonn 
1C\ Cl Cl IS''""'"' D ~ D D D D n RUt.dBLE 

RA~P TRAfflC 01Rcc110N ~ 

DETAIL A 
ACCELERATION LANE 

GORE AREA RUMBLE STRIPS 

t.lAINLINE TRAFFIC DIRECTION 

PAVEt.lENT SHOULDER JOINT-

RAMP TRAFF[c DIRtcr10N :, 300 ( 12 ") ~ ---.... 

Donooooo 1 ~ D D D J '"" ,,.,"J"/J O O 0 RUt.lBLE 
STRIP 
(TYP.l 

DETAIL C 
DECELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

STRIP 
!TYP.l 

DETAIL B 
ACCELERATION LANE 

OUTSIDE SHOULDER RUMBLE STRIPS 

t.lAINLINE TRAFFIC DIRECTION __ __,_ 

RUt.lBLE 

-a mt, ,oo, ,mu Du ~i-_ . Cl Cl D t,,., ,,, '"" ':'<-Y->--
i --TI --,;,;.,------DDIJoaoJ_olJ_ - ,oo --------_: 

RAMP TRAFF1c DlRECTJoN ----..... 

DETAIL D 
DECELERATION LANE 

GORE AREA RUMBLE STRIPS 

300 ( 12 ") 

NOTES --
1. lF THERE IS NO ACTUAL PAVEMENT SHOULDER JOINT, 

t.lEASURE FROt.l THE PAVEMENT SHOULDER TRAFFIC LINE. 

2. DO NOT CONSTRUCT SHOULDER RUt.lBLE STRIPS 
ACROSS A JOINT. 

3. CONSTRUCT RUt.lBLE STRIPS IN ACCORDANCE WITH PUBLICATION 
408 SECTION 660, 

4. SPACE CONTRACTION JOINTS IN UNIFORt.l LENGTHS OR SECTIONS SUCH 
THAT A CONTINUOUS TRANSVERSE JOINT IS FORt.lED ACROSS t.lAINLINE, 
SEPARATOR, AND RAMP PAVEMENTS. 

5. FORM JOINTS IN GORE AREA CONNECTING MAINLJNE AND RAMP 
TRANSVERSE JOJNTS SUCH THAT ANGLES LESS THAN ao• ARE AVOIDED 
IN GORE PAVEMENT WHERE POSSIBLE. . 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
RUMBLE STRIPS 

( GORE AREA) 

RECOMMENDED APR.30, 2003 

,),__,ga,,.,=. 
DIRECTOR, BUREAU OF DESIGN 

SHT • ....2....DF .....2... 

'C-25M 



I~ 
0 
~ 

TAMPED SOIL-

f 
' y NO. 57 COARSE 0 

AGGREGATE M 

-1 V 
C TAMPED) 0 N 

~ -
~ 0 

0 

I :ns c 1 s .. f-lso < 2 "l 

TYPE I BACKFILL 
ROCK ANO SHALE 

~ 

NO. 8 COARSE 
AGGREGATE 
( TAMPED) 

TYPE 

VARIABLE EXTRA 
DEPTH PIPE 
UNDERDRAIN 

CLASS /f' 
GEOTEXTILE MATERIAL, 
WHEN INDICATED, 

FINE AGGREGATE 
FILTER BLANKET 
t TAMPED) 

MIN 

( 2 ") 

II BACKFILL 
SOIL 

*o? 
~~ 

... 

~

T:~ED SOIL OR SUBBASE 

- ---~ ·---- __ ,., --•• 
I 
I 

12 1 1 BATTER, 
BOTH SIDES 

NO. 57 COARSE AGGREGATE 
WITH TYPE I BACKFILL, 
FINE AGGREGATE WITH 
TYPE I I BACKFILL VLI 'l 

0 I ;I"-.__ PLACE IN LAYERS OF 
o + 100-300 (4"-12") 
Ul L-$- l TH !CK t.lAX. THOROUGHL y 

- - TAMPED. 

1375 c 15 ") I 
EXTRA DEPTH 

PIPE UNDERDRAIN 
,!_ 

CAP~ 

LAYERS OF SATISFACTORY--------r'."•:,W..=:1 
EMBANKMENT MATERIAL, 1--.r--U~ 
100 (4") THICK, 
THOROUGHLY TAMPED 

50 ( 2 ") 

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

Cll -

ENO 

1. 

2. 

3. 

4. 

s. 

6. 

45° TYP. 

NOTES 

PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN PUBLICATION 
408M ( 408/2000) , SECTION 610 FOR PIPE UNOERDRAIN AND PAVEMENT BASE 
DRAIN . 

PROVIDE BITUMINOUS PAPER WHEN GEOTEXTILE MATERIAL IS NOT INDICATED. 

FOR THE SUBSURFACE DRAIN OUTLET PROVIDE MATERIALS MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 61S. 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. 

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. 

LONGITUDINAL BASE DRAINS MAY RUN CONTINUOUSLY THROUGH TWO !2) 
OUTLETS. USE A 45° ELBOW ON THE THIRD OUTLET OF A SERJES. 
BEGIN THE DRAIN FOLLOWING THE THIRD OUTLET WITH AN ENO CAP. 

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN ITS IN ( l PARENTHESIS. 

FLOW 

4S" ~ AS INDICATEQ-----,oc.....,~_, 

,/:::::JJ 
END CAPJ 

EXCAVATION OVER 900 (36") IN DEPTH ANO FOR A MAXIMUl.4 WIDTH OF 

19 x 19 (3/-4"xi'--1") WIRE MESH 
SCREENING, 1.37 THICK ( 17 GAGE) 
MINIMUM, GALVANIZED 
AFTER WEAVING.---------~ LONGITUDINAL BASE DRAIN AND OUTLET CONFIGURATION 

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

SUBSURFACE DRAIN OUTLETS 
(SEE DETAIL A.l 

DETAIL A 
WIRE MESH SHIELD 

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

BASE COURSE 
OR PAVEMENT SHOULDER OR 

CURB GUTTER 
BASE COURSE 
OR PAVEMENT 0 

NO. 8 COARSE AGGREGATE 
( TAMPED) 

g~~~EO L \ i I I / BOTHS 
SUBBASE 1 ( ...j 

Qrl . -t 
7 

SUBBASE 

CLASS 1 
GEOTEXTILE MATERIAL· 

PIPE OUTSIDE DIAMETER 
PLUS 100 MIN----~ 

SUB GRADE 

100 MIN [ 
COMPACTED LAYER 

O 

r----,'-----_J' 

PAVEMENT() 
BASE DRAIN 

SUBBASE 
CLASS I 
GEOTEXTILE MATERIAL L___J 
PIPE OUTSIDE DIAMETER I - I 

PLUS 50 MIN----~~ 

SHOULDER OR 
CURB GUTTER 
----.1 

SUBGRADE 

PAVEMENT() 
BASE DRAIN 

600 EXTENSION 
OF SUBBASE WITH 
RIGID PAVEMENT 

.LI ___ _ 

70 ,y 

I"'- OUTLET PROTECTION 
SEE NOTE 4 

CURB 

BASE COURSE 
OR PAVEMENT 

CLASS 1 

SEE NOTE 5 

LEGEND 

A DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE DIAMETER OF SPECIFIED 
P !PE PLUS SO { 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 GEOTEXTILE 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 FEASIBLE, PROVIDE 
TRENCH WIDTH EQUAL TO PIPE OUTSIDE DIAMETER PLUS 50 ( 2"), BUT NOT LESS 
THAN 150 ( 6"), WHEN GEOTEXTILE MATERIAL IS INDJCATED, 

t TYPE I OR TYPE 11 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. 

DRAIN() 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUR.RAU OF DESIGN 

PIPE OUTSIDE DIAMETER 
PLUS 50 MIN---- GEOTEXTILE MATERIAL 

TYPICAL PLACEMENT 
!OPEN GRADED SUBBASEJ 

TYPICAL PLACEMENT 
I STANDARD SUBBASEl 

PAVEMENT BASE DRAIN 

PLACEMENT AT CURB SECTION 

SUBSURFACE DRAINS 

RECO.MMENOED APR. 30, 2003 

,ct-
DIRECTOR, BUREAU OF DESlGN C-30M 



CURB 

EDGE OF PAVEMENT 

BASE COURSE 
OR PAVEMENT 

[ 

50 (2") •;t 
. ' o ( TYP) ~ , 
~~ 

r----i---,..-1 . , 
SUBBA::. 

50 ( 2") MIN 
PREFABRICATED 
PAVEMENT BASE 

BITUMINOUS CONCRETE BASE 
COURSE, WHEN REQUIRED. 

SHOULDER 

0' 
~~ 
v-

"' "'~ O 0~ 
0 = ;­
o N -~-

~GRADE 

DRAIN SYSTEM__/ I s I 
100-150 !4"-6") TYP_!::f-1 1INE AGGREGATE, TYPE A 

{ EXCEPT LI ME STONE SANOl 
COMPACTED IN MAXIMUM 
230 C 9"l THK. COMPACTED 
LIFTS. 

PREFABRICATED 
PAVEMENT BASE DRAIN 

( REHAB IL !TAT ION) 
SEE NOTE 3. 

nVARIES WITH INLET 
BOX PLACEMENT 

r BASE COURSE 
OR PAVEMENT 

, .-- SUBBASE 

NO. 57~0ARS~ tEU ''°B" 
AGGREGATE----+~ ~ CLASS 1 

IMPERV !OLIS 
MATERIAL----Fr.;_.;" 

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

COMB I NA TI ON 

GEOTEXTILE MATERIAL 

LOWEST ROWS OF 
PERFORATIONS 

STORM SEWER AND UNDERDRAIN 

600 (24") 
SUB GRADE 
DRAIN----, 

BASE COURSE 
OR PAVEMENT 

I I I I ,-SUBGRAOE 

' ~---f 

o[ f- \ ..j 

SUBBASE 
CLASS 1 GEOTEXTILE 
MATERIAL---~ 

NO. 8 COARSE 
AGGREGATE 
( TAMPED)---~ 

. y ~ fA rPAVEMENTO L --~ BASE DRAIN 

P 
50 ( 2 ") 

!PE OUT PLUS SO ~~~'lE DIAMETER MlN 

PAVEMENT BASE DRAIN 
( REHABILITATION) 

), 

2. 

3, 

NOTES 

PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 610 FOR PAVEMENT BASE DRAIN, 
SECTION 612 FOR SUBGRADE DRAINS ANO SECTION 604 FOR COMBINATION 
STORM SEWER ANO UNDERDRAIN. 

PROVIDE BITUMINOUS PAPER WHEN GEOTEXTILE MATERIAL IS NOT INDICATED. 

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

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

PLUS 50 < 2 ") • 

() WHEN STORM SEWER IS REQUIRED AND IT INTERFERES WITH PLACEMENT OF PAVEMENT 
BASE DRAIN, ELIMINATE THE PAVEMENT BASE ORA!N AND USE COMBINATION STORM 
SEWER AND UNOERDRAJN. 

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. 

EMBANKMENT ORIGINAL 
GROUND LIN 

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

~ 
( 15 ") 

BITUMINOUS PAPER, 
SEE NOTE 2. ~ 

57 COARSE AGGREGATE 
(TAMPEDl-------+, 

~CLASS 1 
GEOTEXTILE MATERIAL, 
WHEN INDICATED.--

1375 MIN 
( 15 ") 

* VARY TO MAINTAIN THE NECESSARY SUBGRADE SLOPE. CONSIOER ADDITIONAL AGGREGATE 
INCIDENTAL TO THE SUBGRADE DRAIN PAY ITEM. 

VARIABLE* 

600 ( 24 "l SUBGRADE 
DRAIN 

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 

NOTE1 PLACE NO. 57 COARSE AGGREGATE, TAMPED IN LAYERS 150 (6"1 THICK, STARTING 
AT THE LOWEST ROWS OF PERFORATIONS OR THE START OF THE OPEN JOINT. PLACE 
GROUPS OF PERFORATIONS OR THE OPEN JOINT I 1/3 PIPE CIRCUMFERENCE) 

TREATMENT UNDER SUBBASE TREATMENT UNDER EMBANKMENT BUREAU OF DESIGN 

SUBGRADE DRAIN 
SYMMETRICALLY ABOUT THE VERTICAL CENTER LINE. 

SUBSURFACE DRAINS 

RECOMMENDED APR. 30, 2003 I R 

~~· 
DIRECTOR, BUREAU OF DESIGN 

SHT...2..0F....5... 

-30M 



( ENOWALU 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

7o., Do 

~ GROUND LINE 

I ! '\ '\ '\ , , '\ i:-::.·.· ··-:-:\·I ==!150 ( 6") MIN 

50 ( 2") MIN 

BACKFILL DETAIL AT ENDWALL 
(FOR CONCRETE PIPEl 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

7o., Do 

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

X = 300 ( 12 ") MAX AROUND x--J I- -l i--x ENTIRE ENDWALL FOOTING. 

EXCAVATION FOR ENDWALLS 

1, , > '\ '\ , '\ '\ ,.· ··-::.::·:1 ==!150 ( 6 11
) MIN 

' 50(2") MIN 

BACKFILL DETAIL AT END SECTION 
(FOR CONCRETE PIPE) 

COMPACTED 2A MATERIAL, 
SEE SHEET 4, 

VARIABLE EXTRA 
DEPTH FOR PIPE 
UNDERDRAIN ANO 
PAVEMENT BASE 
DRAIN-------' 

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

VERTICAL FACE FOR 
EXTRA DEPTH BASE 
DRAIN ( TYP) 
BOTH SIDES 

100-300 <4"-12") ~ < l37s'!1s•i ~ < 
THICK MAX. N ~ = ~ 

121 1 BATTER FOR 
EXTRA DEPTH 
UNDERDRAIN ( TYPl 
BOTH SIDES PLACE IN LAYERS OF- "'_j_, I]"' 

THOROUGHLY ;; ffi I 61PE I g w 

~ 
TAMPED. ~ ~ [l ~ l! 

0.6 Oo - L ~ J -
I', ', , , ', ', 's 's ,:-::.·,·.... . .. ,.,_,_::<;, ISO l6"l MIN EXTRA DEPTH FOR p] PE 

50 ( 2") MIN 

<"'.J I 
I. 5 

NOTE1 

1200 ( 4' -0") 
COVER 
OVER PIPE 

1050 (3'-6") MAX FROM 
BOTTOM OF TRENCH TO 
START OF 111.s LAYBACK. 
BASE THE PAY LIMIT 
ON THE LAYBACK SLOPE 
UP TO A MAX OF 111.5. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR PIPE IN CUT OR FILL WHERE 
SUBGRAOE IS 1050 ( 3' -6 11

) OR MORE 
ABOVE THE BOTTOM OF THE TRENCH. 

I """'' I 
l---001-1200 (4'-0")~ 

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

PAY LIMITS FOR PIPE EXCAVATION 

& ---------g 

NOTES 
1. PROVIDE MATERIALS ANO CONSTRUCT AS SPECIFIED 

JN PUBLICATION 408/2000, 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 PERMlTTEO IN 
SPECIAL CIRCUMSTANCES, REFER TO PUBLICATION 408/2000, 
SECTION 601, 

3. IN ALL EXCAVATION AREAS FOLLOW OSHA SAFETY 
REQUIREMENTS. 

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

5. ALLOW NO PAYMENT FOR EXCAVATION IN EXCESS OF 
SPECIFIED LJMITS 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 JS INCIDENTAL TO THE 
PIPE. 

1. FOR BOTTOM TRENCH WIDTHS ?:2.5 m (8'-0"), ALL 
EXCAVATION IS CLASS 1. 

8. FOR INLET OR OUTLET PROTECTION SEE DETAIL A, 

LEGEND 

~M CLASS 4 EXCAVATION 

~ CLASS 1 EXCAVATION 

l~)_:":: __ :.:.:··,\,_"::.:\(I AGGREGATE FOR BEDDING ( AASHTO NO. 8) 

~ COARSE AGGREGATE (2A) 

Do OUTSIDE DIAMETER OF PIPE. 

BACKFILL DETAIL AT LAST SECTION OF PIPE 

UNDERDRAIN AND 
PAVEMENT BASE DRAIN CI™ 

11500 c 5' -o">I 
· MIN 

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

---- ----(FOR CONCtttlt: PIPE) 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"), R-5 ROCK, FOR PIPES 900 (36") ANO GREATER INSIDE DIAMETER OR SPAN. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION - BEDDING - BACKFILL 

RECqMMENDEO APR. 30, 2003 
·"-1 

DIRECTOR, BUREAU OF DESIGN -30M 



NOTES 

PIPE INSTALLATION PROCEDURES STEP GA 1 CONCRETE PIPE 
~· --~ -· --·--~LA~t ~A ~UAH~E AGGREGATE MATERIAL, IN LIFTS 
100 (4") THICK, ADJACENT TO THE LOWER HAUNCHES 
TO A HEIGHT OF 0.6 Do. COMPACT TO 95Y. SPD. 
TEST THE SlOE BACKFILL MATERIAL ANO CONTINUE 
EMBANKMENT IN ACCORDANCE WITH SECT!ON 601, 

STEP"' THERMOPLASTIC p I PE 1. THE INSTALLATION OF PIPES 1800 (72") OR GREATER INSIOE 
DIAMETER OR SPAN IS PERt.llTTEO WITHOUT PLACING 

CONSTRUCTION DETAILS BELOW COVER THE FOLLOWING CONDITIONS: 

(Al PIPE LYING ON TOP OF THE NATURAL GROUND, 
ROCK OR COMPACTED 1977. SPDJ FILL. 

CB) THE EXISTING GROUND IS BETWEEN THE TOP 
AND THE BOTTOM OF THE PROPOSED PIPE AND THE 
PIPE IS TO BE COVERED WITH EARTH FILL. 

{Cl THE TOP OF PIPE IS BELOW THE LEVEL OF THE 
NATURAL GROUND OR COMPACTED FILL (TO MINIMUM 
977. SPD) AND TO BE COVERED WITH EARTH FILL 
TO HEIGHTS ABOVE THE NATURAL GROUND. 

STEP 1 : REMOVE TOPSOIL (COMPRESSIBLE LAYER, FOR EXAMPLE, 
ORGANIC MATERIAL) TO A WIDTH EQUAL TO 5 OUTSIDE DIAMETERS 
OF THE PIPE IN ALL FILL CONDITIONS ABOVE !Al ,CBJ&JC). ALSO 
IF SPECIFIED ON THE CONTRACT DRAWING, UNDERCUT FOR 
THE DEPTH BELOW THE BEDDING AS SHOWN BY DESIGN (MAKE MlN 
WIDTH 5 DIAMETERS OF PIPE>, 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 JS LESS. FOR PIPES 1800 ! 72") OR GREATER 
SEE NOTE 1. 

STEP 3 1 EXCAVATE THE TRENCH TO THE WIDTH OF 
THE OUTSIDE DIAMETER OF THE PIPE PLUS 
1200 (4'-0") AND CREATE AN APPROPRIATE 
BEDDING lSO ( 6") DEEP. 

""-" / ~ "'-" "'""' 

SUBGRADE 
ELEVATION 

' 

PLACE UNCOMPACTED SUITABLE MATERIAL OVER 
PIPE. ( DO NOT COMPACT.) BACKFILL SIDES 
ANO COMPACT. CONTINUE EMBANKMENT. 

1200 (4'-0"l MIN 

MIN 97Y. 
COMPACTION 

SPD 
( SEE NOTE 7J 

MIN 951/. 
COMPACTION 

SPD 'c_.•,s .c, _,CC,':, '1-'----'-
I xwxw IL1so t6"l MIN 
!--00+1200 ( 4' -O"l-----l 

DEEP FILLS OVER 1200 (4"-0"1 
CONCRETE PIPE 

' 

PLACE SUJTABLE MATERIAL IN A 
SYMMETRICAL MANNER IN LIFTS 100 (4"1 
THICK, AND COMPACT TO 97Y. SPO. 

/ 
1200 {4'1 OR 

LESS---t-~ 
MIN 97Y. 

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 95Y. SPD. 
TEST THE BACKFILL MATERIAL ANO CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL 

Vl.\w.w,, I "\. I --··· f~w:w, fr co"'MPSAP~TioN 
fllll.lPF:0 2A 

C 
300 ( 12"> I'- ' Y I .::;;:\. ' \I .-- :,;::D, 

~ 7' 

MIN 95¼ 
COMPACTION 

SPD 

( SEE NOTE 71 

I MVAWO 17 
l--00+1200 t4'-0")--j L150 <G"J MIN 

THERMOPLASTIC PIPE 

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. 8l 
REMAINS AT Do+ 1200 (4'-0"). PA'IMENT FOR THE 2A MATERIAL 
JS 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 BACKFlLL ENVELOPE INCLUDING BEDDING, 
COARSE AGGREGATE ANO SUITABLE MATERIAL UP TO 
300 f 12"l ABOVE THE PIPE IS INCIDENTAL TO THE PIPE, 

4. TO PRECLUDE POINT LOADING ON RELATIVELY RIGJD CONCRETE 
PIPE, 00 NOT COMPACT AASHTO NO. 8 BEDDING MATERIAL, 

5. FOR TRENCH BOX/SHORING INSTALLATION REQUIREMENTS 
REFER TO PUBLICATION 408/2000, SECTION 601. 

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

7. COMPACT TOP 1000 C 3' -0") OF SUBGRAOE TD lOOY. IN ACCORDANCE 
WITH SECTION 206,3. 

LEGEND 

I/: /I AGGREGATE FOR BEDDING ( AASHTO NO. 8) , UNCOMPACTED 

~ ~ COARSE AGGREGATE ( 2Al 

_, 1 r·-L SLOPE~ (OR TOP OF 
COMPACTED FILL) 

• SUITABLE 
MATERIAL 

COMPACTION 
SPO 

I SEE NOTE 7) STEP 60 , METAL PIPE 
METAL PLATE 

ARCH 
PIPE 

AND 
ARCH 

Do OUTSIDE DIAMETER OF PIPE, MILLIMETERS 

SPD STANDARD PROCTOR DENSITY _l 
Wwkw1 I 
Do+ 1200 <4'-0"J I L1so CG"lMIN 

"" 
STEP 4 1 FOR CONCRETE PIPE, [F THJS EXCAVATION IS THROUGH 

ROCK, OR HARD SHALE, OR IN AREAS OF UNDERCUT, PROVIDE 
150+40 mn/m (6"+½" INCH/FT) OF, Do+1200 {4'-0"l, BELOW 
THE INTENDED BOTTOM ELEVATION OF THE PIPE, 300 { 12"1 MAX. 

NOTE: IF UNSUITABLE MATERIAL IS FOUND, UNDERCUT AS DIRECTED 
AND BACKFILL WITH SUITABLE MATERIAL TO BOTTOM OF 
BEDDING ELEVATION. (UNLESS OTHERWISE SPECIFIED.) 

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

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

BEDDING 
AASHTO NO. 8 (UNCOMPACTEO) -CONCRETE PIPE 

2A !UNCOMPACTEOJ-METAL PIPE 
2A (UNCOMPACTEDJ-THERMOPLASTIC PIPE 

150 ! G"J MIN 
BEDDING 

STEP 6 : FOR CONCRETE PIPE, SEE STEP GA, 
FOR METAL PIPE ANO METAL PLATE PIPE, SEE STEP GB. 
FOR THERMOPLASTIC PIPE, SEE STEP GC. 
FOR METAL PIPE ARCH AND METAL 
PLATE PIPE ARCH, SEE STEP 60. 

l..-=00+1200 t4'-0"J___JL1so 

MIN 95¼ 
COMPACTION 

SPD 

( 6") MIN 

SHALLOW FILLS 1200 (4'-0"1 AND LESS 

STEP 6B 

CONCRETE PIPE 

, METAL PIPE 
METAL PLATE 

AND 
PIPE 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 ( 4 "J 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HE[GHT OF 
300 C 12"1 ABOVE TOP OF PIPE. COMPACT TO 95Y. SPO. TEST 
THE BACKFILL MATERIAL ANO CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601, 

• SUITABLE 
MATERIAL 

C 
300 c 1 • -o ") l ' ' Y I ""' ' :J .---

M!N 95:t. 
COMPACTION 

SPD 

t.llN 97Y. 
COMPACTION 

SPD 
( SEE NOTE 7) 

I AWAWO 11 
!--00+1200 { 4' -0">-l L 150 { 6") MIN 

METAL PIPE AND 
METAL PLATE PIPE 

{ 1l PLACE 2A COARSE AGGREGATE MATERIAL ( O. 15 x RISE) 
ON TOP OF THE BEDDING AND FORM THE CRADLE. 

( 2) LAY THE PIPE ON THE PREPARED CRADLE. 

(3) PLACE 2A COARSE AGGREGATE t.lATERIAL, IN LIFTS 100 14") 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 300 ( 12") ABOVE TOP OF PIPE. COMPACT TO 95:t. SPD. 
TEST THE BACKFILL MATERIAL AND CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL 

\ FDUMPEO 2A MIN 97Y. 
Vl.\v;<wn ] \ fVA.' 7AW L,- coMPAcT!ON 

L~ 

- z oc -

SPD 
( SEE NOTE 7l 

MIN 95Y. 
COMPACTION 
SPD 

ID INSIDE D!At.lETER 

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

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

~1-
~ 

X 
~ 

~,~ 

0 

;f-is;~~"~v~12oo c 4' -O"J I NOTE: 
0~ 
~ 

METAL PIPE ARCH AND 
METAL PLATE PIPE ARCH 

EITHER ALL 
MUST BE 
ENGLISH 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF' DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION BEDDING BACKFILL 

RECOMMENDED APR.30, 2003 2003 SHT ~ OF __5_ 

4,,...:z.;.. 
DIRECTOR, BUREAU OF DESIGN CHIEF- ENGINEER RC-3OM 



SUBGRA.DE 

::.:::;::):::::::::?::-.:.-.:::. 
< 2' -0 "} * 

_:/:0>>~·:·.::;~ 
: : : D : : ,' SUITABLE HOLD-DOWN AND 
• • • • ',· ALIGNMENT DETAILS, WHEN 

'./:j::\_:·_-._-_.:·.:::_-.:_(:\~ :QUIRED, ARE INCIDENTAL 

FLOWABLE BACKFILL 

150 (6"1 t.4IN.(TYP.l 

(AT SPRINGLINE OF CIRCULAR 
PIPE OR PIPE ARCH) . , NOt.llNAL D!At.lETER OR RISE IN 

DESCRIPTION OF PIPE ITEt.l. 
900 ITm ( 3' -0") t.lAXlt.lUt.l OIAt,tETER 
OR RISE. 

FLOWABLE BACKFILL 

SUITABLE HOLD-DOWN AND 
ALIGNMENT DETAILS, WHEN 
REQUIRED, ARE INCIDENTAL 

150 (6") MIN.CTYP.l 

<AT SPRINGLINE OF CIRCULAR 
PIPE OR PIPE ARCH) 

FLOWABLE BACKFILL DETAIL 
( SEE NOTE 41 

SUBGRADE 

',///, ~ *suITABLE 
MATERIAL 

0,1 0 Or' 150 ( 6") 
:r ·•• '·.· • ·,.; ' ·--11 WHICHEVER 
;,.,..- o.:.:::: •• •• • • IS GREATER 

NOTES: 
1, PROVIOE MATERIALS ANO WORKMANSHIP IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 40B, SECTIONS 601 AND 620, 

2. FLOWABLE BACKFILL WILL ENVELOP THE LAST SECTION OF PIPE OR ENO 
SECTION. 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 t.lATERIAU AND SUJTABLE t.lATERIAL UP TO 300 ( 12") ABOVE 
THE PIPE IS INCIDENTAL TO THE PIPE. 

4. THE FLOWABLE BACKFILL DETAIL REPLACES STEPS 6A, 6B, 6C AND 60 ON SHEET 4 
WHEN FLOWABLE BACK FILL IS SPECIFIED. 

*IF DRAINAGE IS REQUIRED TO t.lAINTAfN POSITIVE 
FLOW OF WATER AWAY FROt.l THE TRENCH, IT t.lUST 
BE PROVIDED BY USE OF PROPERLY DESIGNED GRANULAR 
OR SYNTHETIC DRAINS. 

*suITABLE=t.lATERIAL CONTAINING NO DEBRIS, ORGANIC 
t.lATERIAL MATTER, FROZEN t.lATERIAL OR LARGE STONES 

WITH A DIAMETER GREATER THAN ONE-HALF 
THE THICKNESS OF THE COt.lPACTED LAYERS 
BE[NG PLACED • 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SUBSURFACE DRAINS 

FLOWABLE BACKFILL 

OlRECTOR, BUREAU OF DESIGN C-30M 
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DETAILS 

6 ( l/~ ") 
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LOCATE CONSTRUCTION 
JOINT AT 3.0 m ( 10') 
C TO C. 
( SEE NOTE 6. ) 

~

/ 

/ 

I/ / 
/I / 
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/ 

/ 

/ 

/ 

/ 

/ 

1. 

NOTES 

CONSTRUCTION REQUIREMENTS1 

A. CONSTRUCT IN ACCORDANCE WITH PUBLICATION 408, SECTIONS 
605, 606 ANO 7141 AND ASTM C-478M-90, STANDARD 
SPECIFICATION FOR PRECAST REINFORCED CONCRETE MANHOLE 
SECTIONS, AS MODIFIED HEREtN. 

B. M[NIMUt.4 CONCRETE CLASS1 
CAST- IN-PLACE CLASS A 
PRECAST CLASS AA 

STEP DETAIL 
SEE SHEET 3, IJ]: ,,, 

~·) 

0 WN 
'o 

• < 
~ ~~ 
- ~2 ~. 

DETAIL "A" 
CONSTRUCTION JOINT 

~M~NHOL~ 
I ' 1 / 

----}!- // /I ___ .._L__I~ 

I 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE WITH ASTM 
A185, STEEL WELDED WIRE FABRIC ASTM A663/A663M & 
A675/A675M, PLAIN BILLET STEEL BARS OR ASTM A615/A615M, 
DEFORMED BlLLET STEEL BARS.PROVIDE MINIMUM YIELD STRENGTH 
OF 400 MPo (60,000 PSI l. 

CIRCUMFERENTIAL 
REINFORCEMENT 
( FULL DEPTH) lltri 250 rrm2/VERTICAL 
METER 
! 0, 12 !n2/VERTICAL 
FEET J BOTH FACES '-! I ]: 

VERTICAL I I 
REINFORCEMENT 
( FULL DEPTH) 
250 rrm 2/HORIZONTAL 

lltri METER 
< O. 12 Jn2/HORIZONTAL 
FEET I BOTH FACES -

"#-, 
'y-

CONSTRUCTION JOINT 11 ft,,,,, AT3.0m(10') 
C TO C TYP 7TK7 

SEE DETAIL"A".Jltrl' 

~ 

'y-

-tt-, 

o2 )x 11 / 
~~ ~ 

h 

I 
\ 

- -I!' 
N< 

z 
~ 
w 
~ 
J 
< 

~ u 
~ m 

I 
VARIES I, I 

I 457 TO 
6)0 f f 18" TO 

' ... , [ 
{4'-~"J OIAMETER ~I ~~1~ 

I• 

t 
I• 

I• 

LI!r 
CHANNEL rtv­

ti SEE NOTE '1 

I 
/ -- ~ \-' 

--+ \ I• 

,~ 

FOR COVER 
SEE NOTE 1 , 
PART D. 

TOP REINFORCEMENT 

\ 
t 
A 

. 

FOR COVER -­
SEE NOTE 1 , 
PART D. 

I I• I =1 I •I •, , :7 
0 

BOTTOM REINFORCEMENTV 

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

0 FOR BASE SLAB Dlt.4ENSIONS 
SEE TABLE A. 

_j_ 

SECTION 

7 
A 

A-A 

/"' >-"6' ,p ,,,, , 

TOP REINFORCEt.4ENT, 
SEE NOTE 8. 
BOTTOM REINFORCEMENT, 
SEE NOTE 9. 

I I 

~I 

"[ PIPE 

PLAN VIEW 
SEE NOTE 3. 

0.-s 
~ " ~ 

!!? "' ,,, ~ 

_,.___ (ft ADDITIONAL 
REINFORCEMEN ~ 

MAIN 
REINFORCEMENT~ 

D, CLEAR COVER FOR STEEL1 
WALLS1 CAST- IN-PLACE 50 ( 2 ") 

PRECAST 40 ( 1 ½ ") 
FOOTINGS1 CAST-IN-PLACE 60 ( 2½") TOP BARS 

80 ! 3") BOTTOlril BARS 
50 ! 2") SIDE COVER 

PRECAST 50 ( 29. TOP BARS 
40 ( 1 ~() BOTTOM BARS 
40 ( 1 2 ") SIDE COVER 

SLABS1 CAST- IN-PLACE 50 ! 2") TOP & BOTTOM BARS 

2. FOR PIPES WITH INSIDE DIAMETERS GREATER THAN 750 ( 30") SEE 
tr.lODIFIED CAST-IN-PLACE t.4ANHOLES, SHEET 2. 

3. 

4. 

s. 

PROVIDE 300 ( 12") MIN!t.4UM HORIZONTAL CLEARANCE BETWEEN 
OPENINGS LOCATED AT THE SAt.4E DEPTH, LOCATE PIPES NOT 
AT THE SAME DEPTH VERTICALLY AT LEAST ONE HALF THE 
tr.lAXIMUM OPENING DIAMETER APART, 

FORt.4 A CONCRETE CHANNEL AT THE BOTTOM OF THE MANHOLE 
CONFORMING TO THE SHAPE OF THE LOWER HALF OF THE INCOMING 
ANO/OR OUTGOING PIPES. PROVIDE A FULL DEPTH LI-SHAPED 
CHANNEL WHEN NECESSARY TO REDUCE ENERGY LOSSES. 

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

127 ( 5 ") 
TH I CK WALL 

254 ( IO "I 
THICK WALL 6, 

ROWS OF REINFORCING. 

CONSTRUCTION JOINTS AND KEYS t.4AY BE CONSTRUCTED UPWARDS OR 
OOWNWARDS. CLEAN JOINTS AND KEYS THOROUGHLY BEFORE PLACING 
NEXT CONCRETE SEGtr.lENT. 

SECTION B-B 

TABLE A 
BASE SLAB Dit.4ENSIONS 

AS DESIGNED ( SEE NOTE 7 l 
t.4AX DEPTH FROM 
TOP OF t.4ANHOLE FOOTING FOOTING 
70 TOP OF DIAt.4ETER THICKNESS 
FOOTING 

3. o m ( 10') 2060 ( 6' -9 ") 300 ( 1' -0") 
6. o m ( 20' ) 2060 ( 6' -9 ") 300 ( 1' -0") 
9. o m ( 30') 2060 < 6' -9 ") 380 ( 1' -3") 

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

(#4) TYP. 

~;[I 
r/S 

r;{·-° )-~ , 75 C 3 ") 

OR C-C 
1, 

8. 

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

~2~/2~T!~8 i?~ .. fEt~ko~~~¥~~TfoBn~a°~Rf~;v?N5R ~~~ :·.],~ ! Gl 
( o. 30 In 1/FT) WWF FOR DEPTHS TO 9. 0 m ( 30' l ANO 680 rrrn 1/m 
( O. 32 In 1/FT) WWF FOR DEPTHS GREATER THAN 9. 0 m ( 30' l 152 ( 6 "l 
MAXIMUM SPACING FOR WWF. 

9. FOR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTJONS, USE NO. 13 { 41 
BARS AT '180 (18") FOR DEPTHS TO 18.0 m(60') OR 320 rrrnl/m(0.151nl/FT) 
WWF FOR DEPTHS TO 9, 0 m ( 30' ) AND 3'10 fllTl 1/m ( o. 16 In 1/FTJ WWF FOR 
DEPTHS GREATER THAN 9.0 m (30') 152 C6"l MAXIMUM SPACING FOR WWF, 

10. ALL DIMENSIONS ARE IN MILLlt.4ETERS 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 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE1 FOR WALL THICKNESSES 254 ( 10"} OR GREATER PLACE ADDITIONAL 

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

RECOMMENDED APR. 30 • 2003 

.,,,h,a Gl--..,..::c.. /r C- 3 9 M 
DIRECTOR, 8UREAU OF DESIGN CHIEF ENGINEER 
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2134 ( 7' -O"l MINIMUM------; 

I 

381 ( 1' -3 ") 381 ( 1'-3"} 1- 1372 (4'-6") MIN!t.lUM I MIN. 

"'"· I 

_<t_-.-.S.E!E.ft......&_ 
MANHOLE 

VARIABLE 

1220 !4'-0"1 VARIABLE 

§lQ 

I 
( 2' -0") 

v-;:_ __ I_J, --
1- 1 - L 

' ,1, 
II I 

- _1.L -1 

" 1, 

_$ 
~¾,~;. 
' ~ .... 4; "EDGE BEAM" 

REINFORCEMENT 

2-•19 (•GJ BARS 
LOCATE AT BOTH 
FACES OF WALL 
(TYPJ. 

1t, MANHOLE 

I r SLAB STRIP 
I 

- r:' 1"" - - -

U,A_NHQl.E_I /:(!' 
& SEWER ~---+ -

305 { 12") 

-7 

- _, 

FIGURE 1 

PLAN-TOP OF 

X ~ 
~ ~ 
~ ~ z 
w ~ 
J 0 
z ~ 
< ~ 
~ 0 
~ ~ 

SLAB 

j cuvc ~c~M ~mi, v_ ·:,~~~~ :~:~·:, 
REINFORCEMENT 

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

FOR DESIGN REQUIREMENTS SEE NOTE 1, SHEET 5. 
2. INCREASE BOX S!ZE WHEN REQUIRED TO KEEP WALLS OF MANHOLE 

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

3. DESIGN PROCEDURE FOR MANHOLE BOX SECTION: 

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

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

PLACE A-ODITI.ON.AL BARS IN .THE SLAB AT 45' AROUND fHE 
MANHOLE OPENING. SEE SECTION A-A FOR DETAILS. 

38, "EDGE BEAM" 

YI 
I I - ~ -
I 

-===t_TOP SLAB 

VIEWS SHOWING THE CONFIGURATION OF MANHOLE BOX SECTION JLLUSTRATE 
"EDGE BEAMS" TO BE THE SAME DEPTH AS THE TOP SLAB. TO ACH !EVE 
REQUIRED CAPACITY WHERE NECESSARY, INCREASE DEPTH OF "EDGE BEAM" 
BY PROVIDING ADO[TIONAL CLEARANCE BETWEEN THE SLAB AND TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFFIT OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. 
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MANHOLE STEPS, 
SEE SHEET 3 -
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-1 CONSTRUCTION JOINT 
E AT3.0m(10'-0") 
a CTOCTYP, 
Q) SEE DETAIL "A". 
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38 t ( 15 ") ~, 
J MINIMUf.i 
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0 
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1 l SEWER 
{_ MANHOLE 

PLAN VIEW 

1YARJABLE 

I 

WALL 
REINFORCEMENT 

FOOTING 
REINFORCEMENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

NOTE1 ONLY BOX WITH MAIN REINFORCEMENT 
SHOWN FOR CLARITY. 

z 
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j 
: 

--+--
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1---+· i -~- i _, 

SATURATED 
AT REST EARTH 
PRESSURE DIAGRAM 
SEE NOTE 1 , 
SHEET 5. ---~ 

SEWER 

FOOTING SPAN 

FIGURE 2 

ELEVATION-OPENING 
\~FOR REBAR IN 1219 
~~ DIAMETER MANHOLE 

SECT! ON, SEE 
SHEET 1 

( 4' -0 ") 

SHRINKAGE AND­
TEMPERATURE 
STEEL 

•19 (•6) DIAGONAL 

FOR COVER SEE 
j 11~ ~ ~,--1 ]:;: 

? 
~ 

~ 

n 
N 

w~I~ ro ' ~ ~- r 
N-

NOTE l, 
SHEET t TYP. ' f ro z I 'W ~~ I 1 I V: ~ r ~ ~ 

#19 l #6) 
DIAGONAL SEE NOTE A 

SEE NOTE 8.-

# 13 { #4) BENT DOWELS 

SECTION B-B 

B7 

SHEAR REINFORCEt.lENT 
STIRRUPS, AS REQUIRED 
BY DESIGN, 

B. 

--17----j-f:'f', I• ,I i ~ 
J 
~ 

ro 

~ 
1219 ( 4' -O"l DIAMETER 

- - -~-:;:.~~TEA. 

1372 t 4' -6") MINIMUM 

I I SEE NOTE 2. 
I I 

___ _! __ _ 

SEE NOTE 4, 
SHEET 1. 

I / 

I 
,, 12 

r= 

SECTION VIEW 
MODIFIED MANHOLE 

Al 
381 ( 15 ") 
MINIMUM 

~ 
~ 

:s:llilffi -~J 
>-
oawvi 
li: w~~ 

OCJ_ 
a~ 
~~ 
~ 

KEYWAY, 

~ 
0 

~ 

~ 
~ 
< 
~ 

~ 
m 
~ 
w z 
~ 
0 
u 

• I ~r~r-----r---

SEE OETAIL "B ". 

SEE NOTE 3B •19 I *'6l BARS 
AT 100 (4"l 
C TO C 

SECTION A-A 

*'19 (*'6l BARS 
AT 100 ( 4") 
C TO C 

~ 

~ 
0 

~ 
0 
~ 

r 
< 
~ 
~ 
< 
m 
oc 
~ 
~ 
0 
u 

SEE NOTE 3A 

B_j 
NOTE A1 BARS REQUIREO TO SPAN 

FROM WALL TO WALL. 

FOR PIPES GREATER THAN 750 (30") TO 2100 (84"1 INSIDE D!At.lETER 
NOTE 8: PROVIDE ADDITIONAL BARS 

AS REQUIREO BY DESIGN 
WHEN OPENING IN WALL 
IS PRESENT (TYPJ. 

DES!GN THE "EDGE BEAi.iS", SPANNING THE LENGTH OF THE BOX, TO 
CARRY A UNIFORMLY DISTRIBUTED LOAD EQUAL TO THE REACTION 
FROt.l THE SLAB. 

3C. WALLS 
DESIGN THE WALLS TO CARRY THE AXIAL LOAD, DUE TO EARTH LOAD, 
LIVE LOAD, AND DEAD LOAD APPLIED DIRECTLY TO THE WALL, IN 
ADDITION TO REACTIONS FROM THE "EDGE BEAi.iS", AND THE VERTICAL 
MOMENT CAUSED BY SATURATED AT REST EARTH PRESSURE. SEE FIGURE 2 
FOR PRESSURE DIAGRAM. CONSIDER THE WALL SIMPLY SUPPORTED BETWEEN 
TOP SLAB AND FOOTING. PROVIDE THE SAME REINFORCEt.lENT ON THE 
OUTSIDE FACE. 

3D. FOOTING 
DESIGN SPAN NORMAL TO PIPE TO CARRY POSITIVE MOMENT 
OF 1/10 WI! AND NEGATIVE MOMENT OF 1/12 WL2 WHERE W IS THE 
UNJFDRt.l BEARING PRESSURE. DO NOT TAKE INTO ACCOUNT THE 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOTING. 

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

102 ( 4 ") 
152 ( 6 ") 

6 ( 1;~ ") 6 ( 1/~ ") 
~ ~ 

N 

~~~I 
LOCATE 
CONSTRUCTION 
JOINT AT 3. 0 m ~.-+-li---il 

I ( 10' -0") C TO C, ~L--f---' 
~ 

DETAIL "A" 
CONSTRUCTION 

JOINT 

DETAIL "B" 
KEYWAY 

SEE NOTE 6, SHEET 
SEE NOTE 6, SHEET 1 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
MODIFIED 

CAST-IN-PLACE MANHOLES 
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AOJUST TO FINAL GRADE WITH 
---+--4'....._ PRECAST CONCRETE GRADE RINGS 

,,..-- ' ' --OR BRICK AND CEMENT MORTAR. 
<$>MAXIMUM 305 112"1 TOTAL THICKNESS. 

610(24") MINTO 
762 < 30 "l MAX ID 

TYPICAL CONICAL 
TOP SECTION 

2 
~ 
2 

X 

~ 
0 
~ 

'<) 
'-/ 

SEE DETAIL A, 

e 
0 

.; 
SEE DETAIL~ 

y 

PROVIDE VERTICAL BARS 
•13 «•-41 AT 405 <16') 
C TO C HOOKED TO THE 
BASE SLAB REINFORCElil:NT 
IF MESH IS USED AS HLL 
REINFORCEIE.NT IN THE BASE 
SECTION. SEE DETAIL C. 

*roP STEEL 

PRECAST MANHOLE 

TYPICAL RISER SECTION 

TYPICAL RISER SECTION 

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

CHANNEL, 
SEE NOTE 10 

152 ( 6 "} 

460 
C 18 ") 
MIN 

FOR PIPES 750 130") INSIDE DIAMETER ANO LESS 
*SEE TABLE B FOR BASE SLAB 

STEEL REQUIREMENTS. PROVIDE 
WALL REINFORCEMENT DETAILS 
AT BASE SLAB TYPICAL OF 
CAST· IN-PLACE MANHOLE. SEE 
SHEET 1. 

Ss-s-
.4-ol"s- !"il 10• "'I "' 2 2 

10' 

TOP OF 
MANHOLE l 

~'-r.---c---c-7 

~I~ . 
I!, 

INSIDE FACE 
OF MANHOLE 

'-!, 
PROVIDE NON-SKID 
SURFACE ON TREAD. 

01 0 2 0 ~ ~iz 
_:J I I l1ll . ~ 
N2 
:u 
oO or 
~u 

STEP WITHOUT HOOKS 
SEE NOTE 13 

PROVIDE NON-SKID 
SURFACE ON TREAD. 

STEP WI TH HOOKS 

,oo 
i..!l.'.1__J L INSIDE FACE 

MIN OF MANHOLE 

PLAN VIEW 
!"il ALTERNATE ACCEPTABLE 

CONFIGURATION 
S 254 C 10"} FOR CAST-IN-PLACE 

127 t 5 ") FOR PRE CAST 

76 
( 3") 
MIN 

SIDE 

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

JOINT)._ ~ ----a------~\/..~l./,!i==-200 ,, I 
75 {3")~1~-

100 ( 4 ") 

ALTERNATE DETAIL 
AT OPENINGS 

SEE NOTE 1-4 

•10 (!tJJ BAR 

75 ( 3 ") 
~ 

::.1:1: NOTE 11 

DETAIL C 

64 
c 21/? Ul 

57 

VIEW 

NOTES 
1. PRECAST MANHOLES MEETING THE REQUIREMENTS OF PUBLICATION 

408, SECTION 714, MAY BE SUBSTITUTED FOR THE 
STANDARD CAST-IN-PLACE MANHOLE, FOR DEVIATION OR 
MODIFICATION OF THE STANDARDS, SUBMIT SHOP DRAWINGS 
FOR APPROVAL. 

2, FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1. 
FOR OESJGN REQUIREMENTS SEE NOTE 1, SHEET 5, 

3. FOR PERMISS[BLE LOCATION OF PIPES SEE PLAN VIEW AND NOTE J, 
SHEET 1. 

4. FOR RISERS OR BASE SECTIONS WITH OPENINGS, PROVIDE A MINIMUM 
HEIGHT OF SECTION SO AS TO PROVIDE AN UNCUT WALL EQUAL TO 
20½ OF THE OPENING, BUT NO LESS THAN 203 ( 6 ") , BETWEEN THE 
OPENING ANO THE CLOSEST JOINT BETWEEN RISERS - SEE DETAIL 8, 

5, FOR PRECAST R[SER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 16. 0 m ( 60' J, PROVIDE CIRCUMFERENTIAL REINFORCEMENT 
IN ACCORDANCE WITH SECTION B-8. FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3.0 m ( 10') ANO LESS, PROVIDE 
CJRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rrrnZ/VERTICAL m 
(0.16 ln 2/VERTICAL FT.l FOR THE HEIGHT OF RISER OR BASE SECTION. 

6. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED AT A 
~~6J~D~R~1~E~M~~~~Nfi2L mR~ l~~iRc~~JN~E~~ul~A~o 

0
~35Q~:tJ~Rti~Ar ~25 ' J ' 

{0.44 Int/VERTICAL FT.) FOR THE HEIGHT OF THE RISER OR BASE SECTION. 

7. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 7. 6 m ( 25' l , USE A 254 ( 10") THICK WALL RISER 
OR BASE SECTION WITH ClRCUMFERENTIAL REINFORCEMENT EQUAL TO 
470 rrrn 2/VERTICAL m (0.22 Jnz/VERTICAL FT.l EACH FACE. 

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

9, PROVIDE ADD[TIONAL REINFORCEMENT BARS AROUND OPENINGS AS SHOWN 
ON REINFORCEMENT OETAJLS AT OPENINGS SHEET 1, 

10. FOR CHANNEL OETAJLS IN PRECAST MANHOLE SEE CAST-IN-PLACE MANHOLE 
SHEET 1. 

11. PROVIDE MANHOLE STEPS MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 605.2(cl. ALTERNATE CONFIGURATIONS AND 
DIMENSIONS, AS APPROVED BY THE ENGINEER, MAY BE USED. 

12, PROVIDE MINIMUM 25 ( l."J SECTION Dlt.lENSION FOR METAL STEPS. 
PROVIDE MINIMUM 19 { 3/~ "l SECTION Oit.lENS!ON FOR NON-OETERIORATrNG 
MATERIAL STEPS, 

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

14. THE ALTERNATE OPENING REINFORCEMENT DETAIL IS NOT DESIRABLE BY 
DESIGN. USE IT TO t.lEET EXISTING PIPE ELEVATIONS. 

( 2'/~ ") INSIDE FACE 
OF t.lANHOLE n e~ 

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

FOR TYPICAL STEPS 
SEE VIEWS ABOVE. 

WALL REINFORCEMENT ___ 
CIRCUMFERENTIAL FULL DEPTH 
250 rrrn2/VERTICAL m 

(0, 121n2 /VERTICAL FT) 
VERTICAL FULL DEPTH 
250 rrrn 2/HORIZONTAL m 

! O. 121n2/HORIZONTAL FT l 
PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 
SEE NOTES 5 ANO 6 FOR STEEL 
REQUIREMENTS AT OPENINGS. 

d I 121, l:'-0"1 DIA I lrr 

~ "';;, 

( 5") ( 5") 

SECTION B-B 

127 
( 5 ") 

LJ 0 

() BUT NOT LESS 
THAN 203 ( 8 ") 

NONSHRINK 
MORTAR 

54 { 21/B ") 

60 ( 2¾ "} 

0 

u 
z 
z 
w 
~ 

C e~ 
0 

DETAIL A DETAIL B 

TABLE B 

PRECAST TOP STEEL 
MANHOLE REQUIREMENTS 
HEIGHT 

O.OmTO NO. lJ BARS AT 150 C TO C 
9. 0 m OR 700 rrrn 2/m WWF 152 

MAXIMUM SPACING 
(0'-0" TO) (NO,-'\ BARS AT 6" C TO C) 30' -0" OR 0, 33 In 2/FT WWF 6" 

MAXIMUM SPACING 

> 9. 0 m NO. 16 BARS AT 150 C TO C 
TO 18.0 m OR 1190 rrrn 2/m WWF 152 

MAXIMUM SPACING (> J0"-0") (N0,5 BARS AT 6" C TO C) TO 60' -0° OR O. 56 Int/FT WWF 6" 
MAXIMUM SPACING 

SEE NOTE 7, SHEET 1 

BOTTOM STEEL 
REQUIREMENTS 

NO. 13 BARS AT 300 C TO C 
OR 340 rrrnt/m WWF 152 
t.lAXIMUM SPACING 

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

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

(N0.4 BARS AT 6" C TO C) OR O, 27 ln 2/FT WWF 6" 
MAXIMUM SPACING 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 

2003 I SHT .1... OF__§_ 
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..,~ 
0~ 
N-

610!24"! t.lIN. 
762 ( 30") t.lAX. 

.... 0"" 

~ 1219 ( 48 ") 
( 5 ") 

2-•16 (#5) BARS 

1-d 
( 5") 

4x12-W4xW1. 7 WWF 
LIP REINFORCEMENT 

SECTION B-B 

SUBBASE MATERIAL 
300 ( 12") MIN., 
SEE NOTE 2 

p 

rn". d~l 
' ·~-t 

:,:,. : -: " : I; " . ,:,. . 
.. 1;·: ... /> I> 

0 
V ti. L • V 

p- • • • • 

'v • • I, • ;<1 
<l • <,,, • • 

PRECAST MANHOLE 
BASE PREPARATION 

610(24") MIN. TO 
762 ( 30 ") MAX. IO 

2-•16 { •5) TYP. 

,.._-'-,I-- #\6 (#5) 

Cl 150 (6") c.c. 
EA. WAY 

ADJUST TO FINAL GRADE WITH 
PRECAST CONCRETE GRADE RlNGS 
OR BRICK ANO CEMENT MORTAR. 
t.lAXIMUM 305 ( 12") TOTAL 
THICKNESS. 

NOTES: 

1. PRECAST MANHOLES MEETING THE REQUIREI.IENTS OF PUBLICATION 408, 
SECTION 714, MAY BE SUBSTITUTED FOR THE STANDARD CAST-IN-PLACE 
MANHOLE. FOR DEVIATION OR MODIFICATION OF THE STANDARDS, SUBMIT 
SHOP DRAWINGS FOR APPROVAL. 

2, PLACE SUBBASE MATERIAL t.lEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 350.2, IN LAYERS 100 <4"l THICK, COMPACTED TO A DENSITY 
SATISFACTORY TO THE ENGINEER ANO INCIDENTAL TO THE MANHOLE PAY ITEi.i. 

3. FOR ALL OTHER DESIGN REQUIREMENTS AND APPLICABLE NOTES, SEE SHEET 3. 

TYPICAL FLAT TOP SECTION 
USED FOR SHALLOW FILL PIPES. 

.---------t-9- ---
SEE DETAIL A 
SHEET 3---

L§_ 

230 
{ 9 ") 
BASE 

TYPICAL BASE SECTION 

_!Y 

!e '"'sE~o~~~~T 3. STEEL 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

RECQMMENDED APR. 30, 2003 n, "" .sv• 2003 I SHT ...i_ Of__§_ 
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\21 e_ SEE DETAIL A 

RAISED 
LETTERS, 25 ( 1 "l 

CHECKERED 

I 
ELEVATION VIEW 

TOP DESIGN~'OOC 

ANO NOTE 3, 
FOR SELF-SEALING 
MANHOLE COVER 
DETAILS. 

~11 

J 
~ 

ELEVATION VIEW 

l/ ~l:l~~fE~l~T A~8L~,' 

' I 
; :tf~~~Af~1l~~fER 12c < 

2 "> ' ~ 

HEAT DATE 
AND NUIIIBER 

' xxx1-Y-_-- -. -
( RAISED LETTERS, 25 ! 1 ") 

PLAN VIEW 

INCLUDES SANITARY, 
WATER AND ELECTRIC. 
PROVIDE LETTERING 
WHEN SPECIFIED. 

CAST IRON MANHOLE COVER 
( PLATEN COVER> 

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

A 

PLAN VIEW 

CAST IRON MANHOLE COVER 
( STANDARD COVER) 

A B 

I j l---.-3~~~~1!9L.L J L 
B 

J 
ELEVATION VIEW 

OF MANHOLE FRAME 

,J"-t-tACHINED SURFACE 

*7 ( %2 ") W/.~ ,T .~1 
*MINIMUM *~I~ DIMENSIONS OF 5. 5 < 3/3z "l 

DOVETAIL FOR 
GASKETf I 6 ( I/~ "l 
SEE NO E 3. ~ 

DETAIL A 
GASKET SEALING SYSTEM 

DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

PLAN VIEW 

ONE PIECE ADJUSTMENT RISER 

+ SH>C8.EL IC 
OR SOLT 'U:. 1 

SECTION A-A 

AOJUSHIENT BOLT 
2 REQUIRED ( t,UN 

PLAN VIEW 
MULTI-PIECE ADJUSTMENT RISER 

-IE "l 
SECTION B-B 

ADJUSTMENT RISERS 

NOTES 

1, PROVIDE MANHOLE FRAMES AND COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 605.2(bl. 
DESIGN MANHOLE FRAME, COVER ANO GRADE ADJUSTMENT 
RINGS FOR PHL 93 CHS25l LIVE LOAD. IF MANHOLES ARE NOT IN OR 
ADJACENT TO ROADWAY, DESIGN FOR ALL POSSIBLE LIVE 
LOAOS AS APPROVED BY THE DEPARTMENT. 

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

3. PROVIDE A GASKET SEALING SYSTEM, DOVETAIL GROOVE ANO 
CONTINUOUS GASKET, AS INDICATED IN DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATER INTO THE MANHOLE SYSTEM, WHEN SPECIFIED. PROVIDE 
6 ( 1/..._") DIA ONE PIECE SELF-SEAL POLYISOPRENE ROUND GASKET, 
40 OUROMETER GLUED IN PLACE, PROVIDE TWO 121 LIFT HOLES 
AT 180° TO FACILITATE COVER REMOVAL FOR SELF-SEALING 
MANHOLE COYER. 

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

5. FRAME ANO GRADE ADJUSTMENT RISER TO HAVE A MINUMUM BEARING 
SEAT OF 25 ( 1 "l FOR COVER. 

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

7. PROVIDE GRADE ADJUSTMENT RISERS MEETING THE REQUlREMENTS 
OF PUBLICATION 408 SPECIFICATIONS, SECTtON 606, 
AND AS MOO[FIED HEREJN1 

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

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

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

D. MAKE THE]~INIMUM WIDTH OF BOTTOM ANO TOP BAR STOCK 25 ( 1 "l 

E. ~~~ +~E(88~~0MR~~~E§t6~~L~0R MULTI-PIECE ADJUSTMENT 
RISER FOR M14 ADJUSTMENT BOLT. 

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

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

8. ATTACH FRAME AND/OR PRECAST CONCRETE GRADE RINGS RIGIDLY 
TO TOP OF MANHOLE. USE 3-M14 THREADED STUDS. WITH HEX HEAD 
NUTS AND WASHERS, INSERTED THROUGH AT 16 ( o/J"l DIA HOLES THROUGH 
FRAME AND/OR RINGS. SPACE HOLES AT 120" ANO 50 12") FROM OUTSIDE 
EDGE OF FRAME. EMBED STUDS 102 (4"J 1.UNIMUM INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

9. SET THE BASE OF THE FRAME ANO/OR PRECAST CONCRETE GRADE 
RlNGS IN A BED OF CEMENT MORTAR. 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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1, DESIGN REQ.UIREMENTS1 

2. 

A. DESIGN SPECIFICATIONS1 DESIGN DIVISION I OF AASHT0 1 STANDARD 
SPECIFICATIONS FOR HIGHWAY BRIDGES, 1992 INCLUO!Nu THE LATEST 
INTERIM SPECIFICATIONS AND AS SUPPLEMENTED BY THE DESIGN MANUAL, 
PART 4, AUGUST 1993 EDITION l INCULDING LATEST REVISION$), 
ASTM C 47BM-90, STANDARD SPECIFICATIONS FOR PRECAST CONCRETE 
MANHOLE SECTIONS. 

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

C. THE SAFE BEARING PRESSURE IS NOT TO EXCEED THE EXISTING 
STATE OF STRESS OR 0.15 MPo ( 1. 5 TONS PER SQ. FT.), WHICHEVER 
IS GREATER. 

D, DESIGN THE MANHOLE FOR A LIVE LOAD OF PHL 93 (HS25 l 
AND WITH 30¼ IMPACT, EXCEPT DO NOT USE IMPACT IN THE 
DESIGN OF THE FOOTING. IF MANHOLES ARE NOT IN OR 
ADJACENT TO A ROADWAY, DESIGN FOR ALL POSSIBLE 
LIVE LOADS AS APPROVED BY THE DEPARTMENT. 

E. DESIGN THE MANHOLE FOR1 
ACCELERATION DUE TO GRAVITY, O = 9.81 m1$' 
DENSITY OF EARTH,0E = 1920 ko/flr ( 120•/CF) 
~ = ANGLE OF INTERNAL FRICTION= 33° 
DRY AT REST EARTH PRESSURE= i<oOE = 0.001( 1-sln ,()J0Eo 

0.001 X 0.46 X 1920 X 9.81 
SATURATED AT REST EARTH PRESSURE= l<o(0.0010Eo ..:0,J +0, 

( SATURATED AT REST EARTH PRESSURE j 
0.'16 ((0.001)( 1920)(9.81) 
14.0 MPo 

0.46 x 120 = 55 P.C.F. ) 
ro 10E -o,> +o, 
0. 46 X ( 120-62. 4) + 62. 4 
89 P,C.F. 

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

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

VERTlCAL STEEL! 
A. THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING 

EXISTS ON ONE SIDE OF THE MANHOLE AND LIMITED SUPPORT IS 
PROVIDED ON THE OTHER. 

B. DETERMINE MINIMUM AND MAXIMUM VERTICAL LOAD APPLIED TO 
MANHOLE AT DEPTH "H". 

C. DETERMINE OVERTURNING MOMENT FROM UNBALANCED EARTH PRESSURE. 

O. DETERMINE DIMENSIONS OF DESIGN SECTION TO CARRY MOMENT AS 
SHOWN IN FIGURE 1. 

EQUIVALENT RECTANGULAR COMPRESSION ZONE DIMENSIONS 
TO CARRY MOMENT! 
T MILLIMETERS BY l/4 INSIDE DIA + OUTSIDE DIA 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECT I ON. 

E. DESIGN RElNFORCEMENT IN "COLUMN" TO CARRY AXJAL LOAD AND 
MOMENT. !USE TOTAL CROSS-SECTION TO CARRY AXJAL LOAO.) 

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. , _____ _ 
Z = Fs -.}de x 2dS t x b (17.2 N/m OM4-8-16-8-4 

NO. OF BARS ! 98 k lps/FT l 

~ 

!( (£( ;( _/ r;I ~ 
;:;i 

STEEL TO 
CARRY MOMENT 

~ COMPRESSION ZONE 
TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE 1 

,. HOOP STEEL! 

A. DETERMJNE SERVICE MOMENTS AND AXIAL THRUSTS 
USING FIGURE 2 ANO FIGURE 3. 
PHH MIH NOT TO BE GREATER THAN ONE-HALF OF PHH 11.1.x • 

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

= 8. 7 MPo 

C, CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs-'ldox2darxb ( 17,2 N/m 
NO. 0F B.IJIS ( 98 k lps/FT l 

p HK 11.1.X 

9.81] + 9.81 

j~
'H"b 

p~ w 

E 
0 

ro 

I 
18.0 m x 8.7 = 157 MPo ,________ 

(60' X 0.055 = 3.3 KSF) 

1219 I 4' -0") DIA 

""> 

p 
Kil WIN 

AT REST PRESSURE DIAGRAM 
TO DETERMINE PHH MAX 

FIGURE 2 DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 
CENTER 
MESH IN 
SECTION 

11[~ 
~ = 

L....\/-'--1---' INTERNAL/ . 
EXTERNAL 
HOOP 
STEEL 

FORT= 127 t5") 

VERTICAL 
STEEL 

INTERNAL 
HOOP 
STEEL~ 

OUTSIDE 
FACE OF 
MANHOLE 

T 

VERTICAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

OUTSIDE 
FACE OF 
MANHOLE 

FORT 25'1 { 10"l0R GREATER 
f PRECAST MANHOLE> (CAST-IN-PLACE MANHULl:I 

USE WALLS AT 127 (S"l THICK WITH ONE! 11 ROW OF REINFORCING, 
OR USE WALLS AT 254 { 10") OR GREATER WITH TWO (2) ROWS OF REINFORCING. 

SECTION A-A - DESIGN SECTION 

4. FOOTENG DESIGN1 

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

P + M L.. 290 kPo C 3. O KSF l OR MAXIMUM 
A - $ ALLOWABLE BEARING PRESSURE 

P=DL+LL+EP 

DL DEAD LOAD OF MANHOLE 

LL PHL 93 { HS25 J WHEEL LOAD ( NO IMPACT) 

EP EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTING 

M MOMENT DUE TO DIFFERENTIAL LOAD[NG !WHEN APPLICABLE! 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING ANO SOIL JS NOT 
PERMISSIBLE. 

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

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 
z = Fs ,'lc1o x 2daT x b ( 17. 2 N/m 

NO. OF BARS { 98 k lps/FT ) 

1219 I 4' -O"l DIA T 

OVERHANG 

~----.-.-------. J 
RESULTANT PRESSURE 

DIAMETRICAL SECTION THROUGH FOOTING 
FIGURE 4 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
DESIGN PROCEDURE 

003 I SHT ....G.... OF -6... 

DIRECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-39M 



NOTES 
1. PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTION 623. 
A. MINIMUM CONCRETE CLASS1 AA, EXCEPT 

USE CLASS AAA CONCRETE FOR PRECAST BARRIER. 

2, PROVIDE PRECAST CONCRETE BARRIER SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15. FOR DEVIATIONS OR MODIFICATIONS OF 
THE STANDARDS, SUBMIT SHOP DRAWINGS FOR REVIEW ANO APPROVAL. 

3, FOR CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION, USE PREMOLDED 
JOINT MATERIAL AT ALL CONSTRUCTION JOINTS. 

4. CONCRETE MEDIAN BARRIER CONSTRUCTION ON EXISTING PAVEMENT 
REQUIRES SPECIAL DETAILS TO BE SHOWN ON THE CONSTRUCTION 
DRAWINGS. 

5, FOR PERMANENT ANO TEMPORARY BARRIER INSTALLATIONS, USE SIDE­
MOUNT <BARRIER-MOUNT DELINEATORI OR TOP-MOUNT DELINEATORS 
<BARRIER-MOUNT OELINEATOR OR REFLECTOR UNIT) AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT DEL!NEATORS 
660 (26") FROM THE PAVEMENT TO THE CENTER OF THE DELINEATOR. 
INSTALL TOP-MOUNT DELINEATORS AS FOLLOWS! 

( 11 CENTER BARRIER-MOUNT DELINEATOR ALONG LONGITUDINAL 
CENTERLINE OF MEDIAN BARRIER. 

(2) LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC- 7604. 

FOR PERMANENT lNSTALLATIONS, PLACE DELJNEATORS AT A MAXIMUM 
LONGITUDINAL SPACING OF 25 m ( 80' -O"l FOR TANGENT SECTIONS ANO 
12 m ( 40' -0") FOR CURVE SECTIONS WITH A HORIZONTAL RADIUS LESS THAN 
305 m ( 1 ODO' l. 

6. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WITH PUBLICATION 
408, SECTION 350. A LAYER 25 ( l"l THICK OF NON-SHRINK MORTAR MAY 
BE USED ON TOP OF THE SUBBASE MATERIAL FOR LEVELING PURPOSES. 
A RIGID BASE MAY BE USED INSTEAD OF SUBBASE. 

7. PROVIDE PRECAST CONCRETE MEDIAN BARRIER FOR USE AS TEMPORARY (MPT) 
AND IN PERMANENT INSTALLATIONS. FOR TEMPORARY INSTALLATIONS, 
EMBEDMENT IS NOT REQUIRED. 

8. ROUND OR CHAMFER ALL EDGES WI TH A RAD I US OF 25 ( l "l 
EXCEPT AS SHOWN. 

9. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN <) PARENTHESIS. 

10. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE CONSTRUCTION 
STANDARD, BC-736M. 

11.TO LIMIT LATERAL DISPLACEMENT OF PORTABLE BARRIER WHEN USED IN WORK ZONES, PROVIDE 
A ROUGH FINISH AT THE BOTTOM SURFACE. BEFORE THE CONCRETE HAS INITIALLY SET, FINISH THE 
BOTTOM SURFACE WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A LONGITUDlNAL DIRECTION TO 
PRODUCE SCORES APPROXIMATELY 4 ( 1/8 "l IN DEPTH. 

60 
(2½") 

125 
( 5") 

• 13 C #4) STIRRUP, 
5 REQ' D. EACH 

230 
( 9 ") 

115 
(4½") 

END OF BARRIER-----J-<-, 

I 
3-•13 ( #4) 

FULL LENGTH 
OF BARRIER 

n 
~ _, ~ 

~ 
0 
~ 

~-:"':';:;.;-
' -

• 

60 ( 21/2 ") 

125~0 
(5">11 ~ 

115 
( 41/2 "} 

g~ ~ ; ~ I 
n V -

~ ~~1;., T-+---+---12s cs "l -- -
~ 
~ 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 

• 13 { #4) 

STIRRUP 
t 2 REQ' D. l 

·-1:. 
"': .;,:_~-. 

61 o < 24 "> 

*cur BAR AT EVERY JOINT IF 
CONTINUOUS FOR SLIP-FORM 
CONSTRUCT I ON. 

MADE 

\. 
•• 

o' ~o''' 
Q ~ ~ '2-

'--I 10 
i.--- :>"~ 
' \ ·r~~­
,-

TYPICAL REFLECTOR UNIT, 
SEE NOTE 5 • 

•13 ( •41 
BARS, FULL LENGTH 
OF BARRIER, 

-~~ 
- ---~--------• __;,.r-~ / 5o '; ,,, k-- ___.. ----:;;;a~' 

'-

- ,,,,-;t,,o~· ,,, ~~ _· ..........-:: ,.,...- <cl>-~~\~~ 

___.. o•'' ~-a a, 

j\1 

250 R 
( 10"R) 

125 
( 5 ") 

,.,...- .o. ·t-<? ~o\~ . ~ • ,.,,e•I';_ .. , \.o~" ;o~ 
•'" ,s' '" ,;o* ~ ,;. •;.-J.;-,_, c~' r:, __..--::;, ~,,,llo' ...---,--:~ ' 

,-

~~ 
,-- ------ ~ 

TYPICAL CAST-IN-PLACE BARRIER 

"-

TYPICAL R O "' ,..t 
SEE NOTE [FLECTOR UNIT O <" \ ,o'' ,,, \I\~ • ---"-' ~-'-' '2-' ~O 

'- ------------ \. > , • • "' \ \ -

~ - -~ ---= _--:;:c-~ •• ~~,,~-"o""' 
/' ;j;~ lJ,,,.,--- ,-<~\~ti,.\O~' s~~ 
~ o'c.\..\'"1:, \\o\"- • d 

;,.-

[ <:/ L·•-

LuaaAsE •ATERIAL, 
SEE NOTE 6. 

/j, SEAL JOINTS WITH AN APPROVED JOINT SEALER. 

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

BOTTOM SURFACE 
SEE NOTE 11, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

TYPICAL PRECAST BARRIER 
FOR DIMENSIONS AND DETAILS, SEE 
REMAINING SHEETS OF THIS STANDARD. 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 

REFERENCE DRAWINGS 

BUREAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

RECOMMENDED APR.30, 2003 
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125 

( 5") 

60 ( 2½ ") 
----t--'--" 

230 ( 9"l 

115 
( 41/2 ") 

•13 (#4) STIRRUP, 
5 REQ'D, EACH 
END OF BARRIER 

I 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3. 
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SECTION A-A 
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40 ( 1~") 
MIN. TYP, 

-I - ~ -1- -I - ~ - - - - - - - - - - - - - - -
j___J_ J____J_ y- 2- • 13 1 •41 

•13 1•41 I T T T T I STIRRUPS 
SEE SECT JON A-A • • • 
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00 
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ELEVATION VIEW 

TYPICAL 
#13 ( #4) 
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•13 ( #4) Cl 

END TRANSITION 

£~ BARRIER 

SLOT IN END OF 
BARRIER FOR 
½"x 12"x 27" 
STEEL PLATE 

60 C 2'.a_ ") 

U019"1 
WWF 152 x 152 
(WWF6x6l 
MW19 x MW19 

810 

-~-l_!Z'. 
132"1~ ~~1 r---". 

!MW 2.9 x 2.9) TYP 
EPOXY COATED 

FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE SHEET 3, 

·__i:: .q 

<-."::.· ........ 

5-#13(#4} 
STIRRUPS Cl 
50 C 2 "l SPA. 

38 C 1 ½ ")--J.-J.:.J, 
CLR. TYP. 

"4;­
~:~-

~I~ 
0 
~IN #13 {#4) STIRRUP, 

5 REQ' D, EACH 
ENO OF BARR I ER 

SECTION B-B 

rB 
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' ' ' ' 
' ' ' 
' ' 

' '' ' 

i 
LB 

l 

"' w 

"' "' ., 
"' 
~ 
0 

r 

" " w 
" 

½") 
CLR. 

...-----< 
.,/ 

----- ' -
' ' ' ' ' 
' ' ' 
' ' ' ' -__;::.q 

~h";:.· 
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WWF FOR REMAINING 
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50 ( 2 "l SPA. 

rB 

"' w 

"' "' ., 
"' 
~ 
0 

r 

" 

_!i 
? 

38 ( 1½ I 

LB 
CLR. 

TYPICAL BARRIER ELEVATION END TRANSITION ELEVATION 

'1 

~ 
3.6 m ( 12') MIN. 

;50 <2") SPA. I f ·38 < 11/2"1 
!TYP.l (TYP.) ALTERNATE WWF REINFORCEMENT DETAILS 

TYPICAL BARRIER PLAN 
---·· --·-- -- - ----- -- ------~OIH CNDS 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 DETERIIIINED IN PUBLICATION 13M, DESIGN IIIANUAL, PART 2, CHAPTER 12, 
A 20: 1 SLOPED END TRANSITION !S ACCEPTABLE FOR PERIIIANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h ( 35 rrph l OR LESS; OTHERWISE, USE AN IIIIPACT 
ATTENUATING DEVICE, WHEN CONCRETE BARRIER JS TERMJNATED AT THE 
END OF PARALLEL RAMPS ORT INTERSECTIONS, A 2.1 m (7'-0"l END TRANSITION MAY BE 
USED WHERE THE LEGAL SPEED JS 60 km/h (35 rrph l OR LESS. FOR BARRIER INSTALLATIONS, 
AN IMPACT ATTENUATING DEVICE IS NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS 
ARE SATISFIED: 

CA! THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE 
UNTIL THE ENO OF THE BARRIER SYSTEM IS LOCATED OUTSIDE 
THE REQUIRED CLEAR ZONE AS DETERMINED IN PUBLICATION 13M, 
DESIGN MANUAL, PART 2, CHAPTER 12. 

(8) THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE END OF THE BARRIER SYSTEM CAN BE BURIED IN A CUT 
SECTION, 

( Cl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE ENO OF THE BARRJER SYSTEM IS PROPERLY CONNECTED OR 
OVERLAPPED WITH EXISTING GUIDE RAIL. 

REFER TO TABLE 1, SHEET 3, FOR FLARE RATE REQUIREMENTS. 

2. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING, INSTALLING ANO 
REMOVING PRECAST CONCRETE BARRIER, GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408, SECTION 1105.02(s). 

3. PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBLICATION 408, SECTION 709 WJTH A MINIMUM CONCRETE 
COVER OF 40 < 1 ½ "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, AND IDENTIFIED AS SUCH, AS SPECIFIED 
IN SECTION 714.G(c). 

5. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 < 1 "l EXCEPT AS SHOWN. 

WWF REPLACES THE •13 C•4l FULL LENGTH REBARS USED IN THE REBAR 
ALTERNATE ALL OTHER DIMENSIONS ARE TYPICAL TO THE REBAR ALTERNATE, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

DIRECTOR, BUREAU OF DESIGN 

BARRIER 
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IMPACT 
ATTENUATING 
DEVICE 

CLEARANCE 

·:~1 MARKER 
Wl 6-2R 

~ 
W16-2R & 2L 

~ •:tit 

IMPACT 
ATTENUATING 
DEVICE 

CLEARANCE 
MARKER 
Wl 6-2R AND 2L, 
SEE NOTE 2. 

STEEL PLATE, 
SEE NOTE 1. 

THROUGH ROAOWAY W16-2R GORE AREA ~ 
DETAIL A (6½"l 

DELINEATION OF IMPACT ATTENUATING DEVICES 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

TYPICAL INLET PLACEMENT AT 
CONCRETE MEDIAN BARRIER 

M CONCRETE TOP UNIT 

INLET BOX 

CAST IRON GRATE 

..; ·LI., .. '. D. 
•.t>' • "<.I : ~ • <l • 'b •• ""; fb~, . " •• 
,, L> ~ ,.,---:i,""·,., . 
.~·"':.r'P','b ."'.-1>·1> 

165 { 6_\(g_") 

SLOT DETAIL 

+O 

19 <3/,"
1-,.6 , , , , .. ·#~ c-

1

A&"> "i ·LI. -~ • <l :.._ .o ·p, 

•.t>' ',""-I· ·..,.: ' ~- 13 

'A• q • ,,1" .I> :1 ·,_,, • 
-~ • ... 'P, • b • 1,;> • > I> 

• • Q 

165 ( 6 ½"> 

PERMISSIBLE TAPER 

+1. 6 
( ½") ( +IA&") 

-0 

SLOTTED PLATE CONNECTION 

TABLE I 
FLARE RATES FOR BARRIER OESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h "l'h CONCRETE GUIDE RAIL BARRIER 

120 15 20 , I 15 ' I 

110 70 20 , I 15 ' I 

105 65 19 ' 1 15 ' 1 

100 60 18 • 1 14 : 1 

90 55 )6 ' 1 12 ' 1 

80 50 14 ; 1 11: 1 

70 45 12 ' 1 10 • 1 

65 40 11 ' 1 9 ' 1 

60 35 10 • 1 8 ' I 

50 30 B ' 1 7 ' 1 

NOTES 
1. PROVIDE PLATES, 13 x 305 x 685 {½"x 12"x 27"), MEETING THE 

REQUIREtr.lENTS OF PUBLICATION 408, SECTION 1105. 02( sJ. 
GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 408, 
SECTION 1105.02Csl. 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUtr.l, PRESSURE SENSITIVE 
CLEARANCE tr.lARKERS, W16-2R ANO/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 
ENO OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS !SANO 
BARRELSJ, PROVIDE SENSITIVE SHEETING, WITHOUT RIGID BACKING, DIRECTLY 
TO BARRIER FRONT OR NOSE SECTION. 00 NOT POST-MOUNT MARKERS IN 
FRONT OF IMPACT ATTENUATING DEVICES. tr.lARKERS ARE PROVIDED IN 
TWO SIZES1 305 x 914 ( 12" x 36") AND 457 x 914 ( 18" x 36"). WHEN ONE 
MARKER IS REQUJREO, USE 457 x 914 I 18" x 36"), WHEN TWO tr.lARKERS 
ARE REQUIRED SIDE BY SIDE, USE 305 x 914 ( 12" x 36"). PROVIDE COLOR 
FOR CLEARANCE MARKERS AS FOLLOWS1 

(Al MESSAGE I BLACK STRIPES CNON-REFLECTORIZEDl 
CBJ FIELD I YELLOW CREFLECTORIZEDI 

ORANGE C REFLECTOR I ZED) , CONSTRUCTION ZONES 

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

BUREAU OF DESIGN 

CONCRETE 
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SECTION B-B 

g1;; 

#13 { #4) 
STIRRUP 

•13 ( #4) FULL 
LENGTH OF BARRIER 
{ 3 REQ' D. l 

PAVEMENT 
SURFACE 

··fc..':'. 
·.·A. 

(ADJACENT TO BRIDGE WITH CONCRETE MEDIAN BARRIER) 

38 ( 1 ½ ") 1200 ( 4' l t.4AX. #13 ( #4) Q 1200 ( 48 "l MAX, SPA. 

' 75 f 3"1 
NOTES 

L ~o t 2"> SPA. ELEVATION VIEW 

"­
I 

1\ 
1\ 

Ls 

ORTHOGRAPHIC VIEW 

Cf. 

I 

TYPICAL 810 TO 810 (32" TO 32") 
BRIDGE TO HIGHWAY TRANSITION 
(THE BRIDGE BARRIER IS A CONCRETE MEDIAN BARRIER) 

!. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECT ION 709. 

2, ROUND OR CHAMFER ALL EDGES WITH A RAD I US OF 25 ( 1 ") EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

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

TYPICAL 810 TO 810 ( 32" TO 32") 
BRIDGE TO HIGHWAY TRANSITION 

( THE BRIDGE BARRIER IS A SPLIT CONCRETE MEDIAN BARRIER) 

(ADJACENT TO BRIDGE WITH SPLIT CONCRETE MEDIAN BARRIER> 

NOTES 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408, 
SECTION 709. 

2. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 C 1 "l EXCEPT AS SHOWN. 

J. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

RECO~ENDED APR. 30, 2003 

(t-,._:c:;;_ 
DIRECTOR, BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

C-57M 
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SECTION B-B 

NOTES 

50 ( 2") 

-#13 {#4) 

STIRRUP 
C 2 REQ' O.) 

ro 

;<:l .<> 
. 4. 

• 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 
408, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 I 1 ½ "l. 

2. ROUND OR CHAMFER All EDGES WITH A RADIUS OF 25 C 1 "l 
EXCEPT AS SHOWN. 

3. FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN 
F-SHAPE 

BARRIER 

TYPICAL 810 TO 1270 (32" TO 50") HIGHWAY TRANSITION 
RECO~MENOEO APR.30, 2003 SHT .§.... OF ..Jl 

cJ,,___;p_ 
DIRECTOR, BUREAU OF DESIGN C-57M 
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!ADJACENT TO BRIDGE WITH CONCRETE 
GLARE SCREEN MEDIAN BARRIER) 

TYPICAL 1270 TO 1270 ( 50" TO 50") TRANSITION 

BRIDGE TO HIGHWAY TRANSITION 
(THE BRIDGE BARRIER IS A CONCRETE GLARE SCREEN MEDIAN BARRIER) 
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SECTION B-B 

NOTE 

FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BVREAU OF DESIGN 

CONCRETE 

RECOMMENDED APR.30, 2003 

MEDIAN 
F-SHAPE 

BARRIER 

~~ ~-~;&3?Z ~ 
DIRECTOR. BUREAU OF DESIGN 4if1EF ENGINEER c- 5 7 M 
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TYPICAL 1270 TO 1270 (50" TO 50") TRANSITION 

BRIDGE TO HIGHWAY TRANSITION 
!THE BRIDGE BARRIER IS A SPLIT CONCRETE GLARE SCREEN MEDIAN BARRIER> 

NOTE 

FOR ALTERNATE WWF REINFORCED BARRIERS, SEE SHEET 2. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

RECQMMENDED APR. 30, 2003 

;c:t:c/,,,_ • ·r-

BARRIER 

SHT ~ OF ..Jl 

C-57M 
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SECT I ON A-A 

NOTE1 
A= SEE TYPICAL SECTIONS, 

SHEET 2. 

PLAN VIEW 
RIGHT END TRANSITION 

PLAN VIEW 

LEFT END TRANSITION 
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255 125 
( 10") ( 5") 

250 ( 10 ") R 
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SECTION B-B 

~ I 
I 

B 

A7 

~ A 

I 

\ ~----- '" ~ 

ORTHOGRAPHIC VIEW 

TYPICAL BARRIER SECTION 

ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 
SEE NOTE 5. 

NOTES 
1. PROVIOE SINGLE FACE CONCRETE BARRIER MEETING THE REQU[REMENTS 

OF PUBLICATION 408, SECTION 623. 
A. MINIMUM CONCRETE CLASS1 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 OELINEATORS, AS INDICATED 
ON RC-57M. 

4. PROVIDE REINFORCEMENT FOR SINGLE FACE CONCRETE BARRIER AS INDICATED 
ON SHEET 2. 

5. PROVIDE END TRANSITIONS OR lMPACT ATTENUATING DEVICES AS INOICATED 
ON RC-57M. 

6. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 I 1 "l EXCEPT AS SHOWN. 

7. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN !l PARENTHESIS. 

8. FABRICATE REINFORCEMENT BARS ACCORDING TO PENNDOT BRIDGE CONSTRUCTION 
STANDARD, BC-736M. 

9. TO L[MIT LATERAL DISPLACEMENT OF PORTABLE BARRIER WHEN USED IN WORK ZONES, 
PROV(DE A ROUGH FINISH AT THE BOTTOM SURFACE. BEFORE THE CONCRETE HAS INIT(ALLY 
SET, FINISH THE BOTTOM SURFACE WITH STIFF, WIRE BROOM OR SPECIAL TEMPLATE IN A 
LONGITUDINAL DIRECTION TO PRODUCE SCORES APPROXIMATELY 4 ( 1/a") IN DEPTH. 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 

BC-736M jREINFORCEMENT BAR FABRICATION DETAILS 

REFERENCE DRAWINGS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

Rk~20031R 

DIRECTOR, BUREAU OF DESIGN C-58M 
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SEE NOTE 1. 
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~ ~ 

440 ( 17 1/4") 

SECTION A-A 

60 (2 1/4") 

125 255 
( 10") 

N 
N 

~ 
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0 
~,~ 

~I~ 
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t 5 "l. 

.-0-!. -------
'----til-- 50 ( 2 "l 0 WEEP HOLES 

AT 3.0 m ( 10'-0"l 
C TO C MAXIMUM 

440(17 1/4") 

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 RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN, 

TYPICAL SINGLE FACE BARRIER SECTIONS 
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~~ 

60 ( 21/4 ") 

125 

N 
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!in£ 

~1~ N_ 

( 5") 

THIS SECTION TYPICAL TO 
SECT I ON A-A EXCEPT AS NOTED. 

SECTION B-B 

255 
I 10") 

~-

WWF AL TERNA TE 

NO, 57 COARSE AGGREGATE 

150 C 6"l TYP 

PREFORMED 
FABRIC FILTER 

DRAIN 

50 ( 2 "l 0 WEEP HOLES 
AT 3.0 m C 10'-0"l C TO C 
MAXIMUM 

440 ( 17¼ ") 

TYPICAL DRAINAGE TREATMENT 

NOTE: 

SEE NOTE 2, 

EITHER ALL METRIC OR ALL ENGLISH YALUES 
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 

AP_B. 30. 2003 I SHT .!_ OF 2.. 

" C-58M 



¾, 

FOR FLARE RATES 
SEE TABLE l. 

!/\\\\~\ 

/~::;? 
/ / / )""" 

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 ENO TREATMENT ON BOTH SIDES OF THE OBSTRUCTION ON 
TWO-LANE FACIL[TIES WITH TWO-WAY TRAFFJC. 

3. IF THE PREFERRED TREATMENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EX! ST ING SLOPE, PREFERABLY 11 2 ( 21 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. 

FLARE TREATMENT, 
SEE TABLE 1. 

~~~ I~~""''"~ ~ ~~-:===1---t------C-i ~ ~LATTER 

1. 5 m 

TRAFFIC DIRECTION C 5' -O"l TABLE 1 

PLAN VIEW 

SEE TRAILING ENO GUIDE RAIL CONNECTION. 

SEE RC-SOM FOR 
APPROACH END 
CONNECTION 

FLARE RATES FOR BARRIER DESIGN 
DESIGN MAXIMUM FLARE RATES SPEED 

km/h """ 
CONCRETE GUIDE RAIL BARRIER 

120 75 201 1 151 1 

110 TO 201 1 151 1 

I 05 65 191 1 1511 

100 60 181 1 1411 

90 55 161 1 121 1 

GUIDE RAIL DETAtLS. [ GUIDE RAIL 80 50 1-'II 1 1111 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE DEFLECTION DISTANCE IS PROVIDED ( TABLE, RC-54M l 

BETWEEN THE BACK OF THE GUIDE RAIL POST AND FRONT OF OBSTRUCTION, 
DO NOT USE CONCRETE BARRIERI CONTINUE THE GUIDE RAIL. 

PLAN VIEW 

TERMINAL SECTION BRIDGE 
CONNECTION, SEE DETAILS, 
RC-SOM AND RC-52M . 

TYPE 2-S GUIDE RAIL 
TYPE 2-W 

I j I 

L J 

TRAILING END GUIDE 

• 

F-SHAPE BARRIER 

RAIL CONNECTION TO F-SHAPE BARRIER 

70 45 121 1 101 1 

65 40 1111 9, I 

60 35 1011 a, I 

50 30 a, I HI 

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 

REC~MENDED APR. 30, 2003 ,--- '""""'Y' 2003 I SHT ~ OF2 
- :, e 

DIRECTOR, BUREAU OF OESIGN RC-58MI 
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SEE NOTE 4. 

SCREENING MATERIAL, 
SEE NOTE 5. 
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~WJ --C' ~, """. '"",. ·.: :7- 1····" ·5 3.0 m I 10' -O"l C TO C MAX :··:.;,!_.' 
'-------+-----------~::.:.::.::-:: 

440 { l 71/--1 ") 

SECTION D-D 
TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

60 I 21;" ") 
I WIDTH I 

VARIABLE I I•' I 125 ( 5") 

.-
:;,j 

0 ;;I 250 R 
t 10" R ) 

~· 

N 
~ 

0 

m 

M~ 
250 (10")R 

P !ER WIDTH 

~1~ ~~ 

l:=/:_;j Fl Fl 
~L_ ___________ _J iliLl [20 

I WIDTH I 
• VARIABLE 

SECT I ON B-8 

FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4. "7 c7 

_,__,_ f-- 20 I 3/--1 ") EXP. 
JOINT MT' L,--

:/!;111 ~1~ ILi lsD 
I 440 1111k·) I 1L_________.]Lill 

PIER [A] 
COLUMNS 

"7 

SECTION C-C 

"7 
FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4. 

'7 

,_J 

___ ..£:"'-"ED _I_AN BARR I ER _ f ~- jl- ____ _ 
_J -

B / c___l 
20 ( 3/.,. "l EXPANSION 
JOINT MATERIAL -----~ 

s..J - ".J 
~ 20 ~ 3/.,. "l EXPANSION 

JOINT MATERIAL ______ J 

TYPICAL BARRIER TREATMENT AT PIERS 

~ 

NOTES 
1. REFER TO BRIDGE STANDARD DRAWINGS CBD-GOIMJ FOR DETAILS OF CONCRETE 

MEDIAN BARRIER ACROSS STRUCTURES. 

2. THE CONCRETE TRANSIT[ONS 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, SECTJON 703.2. ALTERNATE SUITABLE GRANULAR 
MATERIAL MAY BE USED AS FILLER MATERJAL. 

5. TO PREVENT INTRUSION OF COARSE AGGREGATE INTO WEEP HOLES, USE WIRE 
MESH SCREENING, GEOTEXTILES OR OTHER SUITABLE MATERIAL. 

G. ROUND OR CHAMFER ALL EDGES WITH A RAO IUS 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. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SINGLE FACE CONCRETE 
F-SHAPE 

PLACEMENT AT MEDIAN 

BARRIER 

PIERS 

[A] USE 20 (¾")EXPANSION JOINT 
MATERIAL AROUND ALL PIERS, RECOJ,IMENDEO APR. 30, 2003 OMM~D APR. 30, 

CHIEF ENGINEER 

SHT _i_ OF_§___ 

DIRECTOR, BUREAU OF DESIGN C-58M 



t.4EDIAN 

SHOULDER 

ROADWAY CA 
SHOULDER 

A 
1-4.-4 m 

I . 
15 m 

. I . 
15 m 

( -48' -0") ( 50' -D ") ( 50' -0 ") 

TRAFFIC DIRECTION CB 
1110 ( 1011 l FLARE RATE 

I I I - SEE TABLE 2. 

I 
l._B 

SINGLE FACE CONC BARRIER, 
1040 C-41 ") HEIGHT 

C 

C 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIDTH 

SHOULDER 

1.8 m {6'-0") AT 
TERMINATION 
POINT--

3. 6 m < 12' -0 "l 

300 
( 12 ") 
COVER 

,-~a /17 

SECTION A-A 

1.5 m (5'-0"l ROUNDING 

E 
~ 

-
z 
~ 

SHOULDER 

---

VARIES 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN 
SPEED 

km/h ,cph 

120 75 

110 70 
105 65 

100 60 

90 55 
80 50 

70 45 
65 40 

60 35 

50 30 

... '1.-\ \ 'I ,,~ 

t.4AXIMUM 
FLARE RATES 

CONCRETE 
BARRIER 

20 : 1 

20 • 1 

19 ' 1 

18 : 1 

16 ' 1 
1-4: 1 
12 : 1 

11 ' 1 

10 • 1 

8 ' 1 

1.5 m (5'-0")ROUNDING 

SECTION B-B 

NOTES 

1. PROVIDE t.4ATERIALS AND CONSTRUCTION t.4EETING THE REQUIREMENTS 
OF PUBLICATION -408. 

2, ALL t.4ATERIALS NECESSARY TO CONSTRUCT EARTH t.40UNOS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION -408. 

3, EARTHt.40UNDS t.4AY BE USED TO BURY CONCRETE BARRIER ON HIGHWAYS 

;Jl~F~gs~5Eu~~Ef~~sLf~!NT~~~o
7
eE~rctE~

4
~E~~~YA~~ =~~~ f~~~E~~E 

CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERt.41NED IN PUB. 131.4, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

1.0 m 
SHOULDER ( 3' -0") 

fl ,,. ,,, 
==:1:=======;.--:-21;•21~0--,-J '°"' 

( 101 l J --,~~\'i'l..--,;'ill,s--

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 

RECq;tt.4ENDED APR. 30, 2003 I 1i'Etot.4MEN9fD APR. 30_., 2003 

-~=~0~;..,~.......=.. ~n:· 
SHT ~ OF .2._ 

DIRECTOR, BUREAU OF DESIGN I CHIEF ENGINEER RC-58M 



110( 4½ ") 

125 130 

A L=9.0 m (30'-0"l t.!AX. ,3.6 m ( 12'-0"l MIN. 

38 Cl½"l #1) (#4) SPA. Cl 1200 (4'-0"l MAX. 

(5") (5") I ~ L~6.0m(20'-0") *'13 (:114) FULL - ; - - I --~="'-"'-''-"''-.,_,_ ___________ I 
LENGTH OF BARRIER I j ~,~ 75 (3") #13 (#4) SPA. 1:1 1200 (4'-0") MAX. 

(5 REQ'D.)----J ~-- r"--- I 
,.., _---J f f 

130 
( 5 ") 

( TYP. J 

' 

I 
w;u. 
111:1 I 

I 

~ 

"--J: . ..q ~~-::.-
• ',•.,:::l, 

-

*'13 (*''0 1'-10" LG. 
SPA.04'-0" :ii 
FOR SLOTTED PLATE 
CONNECTION DETAILS, 
SEE RC-57, SHT. 3.~ L \ [" 

Kil~ 
N 

:1113 (#4)---{ .LilW 
11i111 

38 ( 11/z")- I I/~ 
CLR. TYP. 

ELEVATION 

,c 

' -
' ' 
' ' ' ' ' ' 
' 
' ' 
' 

I 

#13 (#4) J LJ 
STIRRUP { TYP. l J 
( 2 REQ' D. l 

:1113 (#4) STIRRUP, I 600 (24") 
5 REQ' D. EACH ~ ~ 5-#13 { #4) 

STIRRUPS 
SPA. D 50 C 2 "l 
(TYP.l 

END OF BARRIER SECT I ON A-A 

TYPICAL PRECAST 

WWF 152 x 152 
(WWF6x6l 
MW19 x MW19 

I 
130 
( 5 "l 
t-;--1-

(MW 2.9 x 2.9) TYP 
EPOXY COATED ---~f-f 

38 C 11/z ") 
CLR. TYP.----1-JW:::l 

#J3 (#4) STIRRUP, 
5 REQ' D. EACH 
END OF BARRIER 

TYPICAL REFLECTOR UNIT, 

_., 

#13 < #4) 
STIRRUP 
C 2 REQ' D. l 

0 
~ 

0 
~ 
N 

WWF ENTIRE LENGTH 
38 [ 1 ½ ") 

~tS '-------'lL___J I .·t' .. 
1 

OF BARRIER 

L.c 
BARRIER ELEVATION 

WWF ALTERNATE 
SECTION C-C 

THIS SECTION TYPJCAL TO 
SECTION A-A EXCEPT AS NOTED. 

:;: 

~ 

r-
1 r---
1 
t: I 

B 

'i. 

_., 

,, 
I 
T ,, ,, 
,, ,, 

L/4 ~ 

ELEVATION 

#13 ( #4) 
TYP. 

*'"13 C *'4) 
EVERY 

I• 

1200 ( 4' -0") 

0 '-----,----' 
SECTION B-B 

·. •' __ .. _,; .. 
.:..:::....,___ 

THIS SECTION TYPICAL TO 
SECTION A-A EXCEPT AS NOTED. 

TYPICAL CAST-IN-PLACE 

NOTES 
1. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 

PUBLICATION 408, SECTIONS 622 AND 714. 
A. ~6~!~~¥Ec~~~R~~~cX~~s~~R~tER~xcEPT usE CLASS AAA 

2. FOR INSTALLATION OF GLARE SCREEN ON TOP OF EXISTING CONCRETE 
MEDIAN BARRIER, PROVIDE PLASTIC PADDLES OR MODULAR SYSTEMS 
SUPPLIED 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 !SNOT REQUIRED. 

6. EPOXY COATED REINFORCEMENT JS NOT REQUIRED WHEN PRECAST 
CONCRETE GLARE SCREEN IS TO BE USED IN TEMPORARY INSTALLATIONS 
ONLY, IN ACCORDANCE WITH SECTION 627, AND IDENTIFIED AS SUCH, 
AS SPECIFIED IN SECTION 714.6(c). 

7. ROUND OR CHAMFER ALL EDGES WITH A RADIUS OF 25 I 1 ") EXCEPT 
AS SHOWN. 

8. ALL OIMENSJONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

TYPICAL CAST-IN PLACE 
AND PRECAST BARRIER 

U.S. CUSTOMARY UNITS IN ( l 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 APPROX l MA TEL Y 4 ( 1/s "l IN DEPTH. 

RC-57M I CONCRETE MEDIAN BARRIER, F-SHAPE 

BC-736M I REINFORCEMENT BAR FABRICATION DETAILS 

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 

CONCRETE GLARE SCREEN 
F-SHAPE 

RECD MENDED APR. 30, 2003 SHT ....1.. OF ..2._ 

~d,.,.._z:_. 
O!FIECTOR, BUREAU OF DESIGN CHIEF ENGINEER RC-59M 



I 

I 

~ 

NECESSITY FOR GLARE 
SCREEN IS DEPENDENT 

ON GEOMETRICS, 

r:IER 
b___~COLUMNS 

() FOR ADDITIONAL DETAILS FOR 
TYPICAL BARRIER TREATMENT AT 
PIERS, SEE RC-58111, SHEET 5. 

"SEE TABLE 1. 

"' ~E 

J;E 
20 < ¥~ "J EXPANSION 
JOINT MATERIAL 

~TI 
~ ' 

o.J 

~ ~ ~g~~:~TE GLARE 

L 
E.J '-_ ~ SEE TABLE 1. 

TYPICAL TREATMENT AT PIERS~ 

I-SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC-58M. 

VARIABLE 

nWIDTH: 

C-c-~--· 
/{ /:-
•·· 

•,;· ,{J 

I-- CONCRETE 
GLARE 
SCREEN 

SECTION D-D 
I VARIABLE WIDTH I 

SECTION E-E 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 
Km/h "l'h CONCRETE GUIDE RAIL BARRIER 

120 75 20 • 1 15 • 1 

110 10 20 • I 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 ' I 

50 30 8 ' 1 1 ' 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 APR. 30, 2003 

.~d-:c... 
DIRECTOR, BUREAU OF DESIGN C-59M 

SHT __g_ OF ..L 



_J 
I 
I 
I 

~

200 (B") {) ") 

6 <1/,•J RAOIUS~ri O 13/."l 

·.·... . 1---.---.-;.;:,. . = 
• • • • <XI .. . ". 50 {2"l DEEP 

5 <¾£") WIDE 

CLASS A 
CONCRETE 

. .. 
... ,. . 
.... " . . .. . . 

• .. "· .. ,. ,., 

0 
0 
N 

m 
--+ -

0 
01 ~ 

0 
~ 
N 

DETAIL A 
CONTRACTION JOINT 

TYPICAL 
CROSS SECT! ON 

• •P ... •' 
:::.,. ·." -~ 
I• •• . . . 
.... ,,. 
. : .,· . 

. ~ ·_., .. 
_., .·,,. 

~ / 
1 ,;:I 

.,f7' 
%' 

CONTRACTION JOINT, 
SEE DETAIL A • 

PLAIN CEMENT CONCRETE CURB 

RAD !US 

50 ( 2"l DEEP 
5 !7fo"> WIDE 

~ --..:: -- c.--

DETAIL B 
CONTRACTION JOINT 

~4r _L I_ltl 17 

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

PLAIN CEMENT CONCRETE GUTTER 

200 ( 8 ") 

175 

900 {3'-0"l 

,, .... ~, 
~\ .... _ ,, 

TYPICAL 
CROSS SECTION 

CONTRACTION JOINT, 
SEE DETAIL B. 

SO ! 2"1 DEEP 
5 c¾,"l WIDE 

--I 
6 ( 1/~ "l RADIUS 

\ v13 ( ½"l MINIMUM 

/'.--' 

200 ( 8 ") 

.ill.__ll_'.'._ 

"<;: . . . 

.. 

0.3 m C 1' -O"l t.4IN TO, 
3.-o m t 10' -0") WAX 

GUTTER WIDTH 

25 ( 1 ") 

20 ( r~ ") RADIUS 

..... 7 . · .. · . 
" • " • • 200 < a "l 

CLASS AA 1 ·. · ', ·." ·. ",.' · ~ UNIFORM 
CONCRETE I " • •"', • • " _J 

CLASS AA 
CONCRETE 

DETAIL C 
CONTRACTION JOINT 

~ 

k
z 

/? 

///k 
// // 

// / ,/2 // / // 
'.·~7 / / 

·-· // / 
1/ // 

1"7 

• 

t 

CONTRACTION JOINT, 
SEE DETAIL C. 
(CONTINUOUS THRU 
CURB AND GUTTER l 

PLAIN CEMENT CONCRETE CURB GUTTER 

., .... ., . . . . . . . . .. 
." •• ,. ••• ., • I>, 

TYPICAL 
CROSS SECTION 

UNDER 1.5 m (5'-0") GUTTER WIDTH 
a.or. ( 1 "/FT) MJN. 

1.5 m !5'-0"l AND GREATER GUTTER WIDTH 
4. Oi. C ½ "/FT l 1,41N. 

- - - REPRESENTS WIDTH OF GUTTER FOR 
COMPUTING PAY AREA. 

6(1/~") RADIUS NOTES 
20 !%") 

m 

O. 6 m VARIABLE WIDTH O. 6 m 
! 2' -0") ( 2' -0 ") 

0 =7'7 :0/ m 
• • I 

A 

A 2-•16 (#5 ) BARS •16 ( •s 1 L4o < 11/2"l TYP 

PLAN VIEW SECTION A-A 

DEPRESSED CURB FOR DRIVES 

1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408, SECTION 630 
FOR PLAIN CEMENT CONCRETE CURB AND DEPRESSED CURB, 
SECTION 640 FOR PLAIN CEMENT CONCRETE GUTTER AND 
SECTION 641 FOR PLAIN CEMENT CONCRETE CURB GUTTER. 

2. SPACE CONTRACTION JOINTS lN UNIFORM LENGTHS OR 
SECTIONS. ,. 

4. 

PLACE 20 I :Y~ ") THICK PREMOLDED EXPANSION JOINT 
FILLER MAT~RIAL AT STRUCTURES ANO AT THE ENO OF 
THE WORK DAY. CUT MATERIAL TO CONFORM TO AREA 
ADJACENT TO CURB OR TO CONFORM TO CROSS SECTIONAL 
AREA OF CURB. 

SEE RC-SOM FOR PLAIN CEMENT CONCRETE CURB SLOPED 
TOP TREATMENT AT ENO OF STRUCTURES, 

5. ALL O[MENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( J PARENTHESIS. 

6. WHERE CURBS ARE INSTALLED ADJACENT TO PARKING LANES A 6" 
HIGH CURB CAN BE UTJLJZED WITH APPROVAL FROM THE LOCAL 
MUNICIPALITY, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

Bl.JR.EAU OF DESIGN 

CURBS AND GUTTERS 

,COMM~,o APR. 30 _. 2003 

DIRECTOR, BUREAU OF DESIGN 

SHT ...!.. OF _l_ 

CHJEF ENGINEER C-64M 



FINISHED SLOPE, 
AS REQUIRED. 

ROCK LINING 
ELEVATION, 
EXTEND ABOVE 
THE DESIGN 
FLOW ELEVATION. 

L> 

rA 

LA 
PLAN 

W• 

SECTION A-A 

ROCK LINING 

B 

L 

PIPE END TREATMENT, 
AS REQUIRED, 

FINISHED SLOPE, 
AS REQUIRED. 

~300 
I c 12 "l 

6.0 m (20'-0"l 

3. o m 
( 10' -0") 

PLAN 

NOTES 

1. PROVIDE GEOTEXTILE MATERIAL MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 735 
ANO FURNISH AND INSTALL IN ACCORDANCE WITH 
SECT ION 212. 

2, PROVIDE GEOTEXTILE MATERIAL ALONG ALL INTERFACE 
AREAS WITH GROUND CONTACT. 

3. ROCK SIZE AS PER DESIGN DRAWINGS, NOMINAL PLACEMENT 
THICKNESS AS PER PUBLICATION 408/2000, SECTION 850, 

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

•S, WAND LAS INDICATED 
OR AS DIRECTED. 

FINISHED GROUND LINE OF 
DITCH OR CHANNEL 

SEE NOTE 3, 

SLOPE 1: 2 ( 2: 1l TYP, OR AS 
OTHERWISE INDICATED 

CLASS 2 GEOTEXTILE 
MATERIAL, SEE NOTE 2, 

8 

_j 

WWF 152 
(WWF6x 

.& A, B, ANO L AS INDICATED 
OR AS DIRECTED. 

t WHEN CHANNEL BOTTOM WIDTH IS LESS 
THAN 900 (3'-0"l, USE A SINGLE, 
STAGGERED ROW OF STONES OR BLOCKS 
ALONG CHANNEL BOTTOM. L.& 

q • 
0 • • 0 0 

! ... + ~ 0 0 • 0 • 0 • 
L'. 0 

q 
0 ' 0 . 

0 0 r 0 0 

SLOPE 1: 2 ( 2: 1 l TYP, 
OR AS SHOWN ON 

THE DRAWINGS\ 

FINISHED SLOPE, 
AS REQUIRED., 

q 

• 
0 

0 
0 

• 

re 
• q • • 0 0 • 0 • 
0 D 0 0 

0 0 0 
0 0 • • 0 ' 0 

0 
0 

0 • 0 

0 0 0 
0 0 0 

450 Le 
( 18") 
MIN 

El..Al,L 

q 
0 • 
• 0 • 0 

0 

\I..._,-...._ 600 ( 2' -0") 

CLASS 2, TYPE A 
GEOTEXTILE MATERIAL, 
SEE NOTE 2. 

SECTION B-B 
ROCK BASIN 

ORIGINAL 
GROUND LINE 100 X 200 X 200 

( 4" X 8" X 8 ") 
SOL IO PRECAST 
CONCRETE BLOCKS 

EMBED STONES 
OR BLOCKS 
75 ( 3 "). 

SECTION C-C 

PIPE ENO TREATMENT, 
AS REQUIRED. ~ 

- ~/"/.1~ D r 

DIRECTION L 1,,. - ~ - -

OFF~ 11 ~ 
'-.,..,\...._.._.,, 

-, 
I ' ,, 

rE 

01 a 
8c)o~ 
v=vi 
Ooc:io 

0 

LE 
PLAN 

~ ..._ - - - ---~ r\ 1' .,.~ 
I ...._ l / \ 

FIN I SHED SLOPE, 
AS REQUIRED. 

0 

\ ._ { I) 

/>..~ - _'_,_ ..l.. 1._,../.1--., 

600 , 2· -o .. , ,"-- I 
CLASS 2 , TYPE A, 
GEOTEXTILE MATERIAL, 
SEE NOTE 2 • 

3. 0 m 

R-7 
ROCK 

GROUT, AS REQUIRED, 

D 

________ , _ _j FLOW 
_____s--

600 ( 2' -0") 

TRANSITION INTO 
EXISTING DRAINAGE 
CHANNEL. 

R-5 
ROCK 

• 0 ( 10' -0") 

CLASS 2, TYPE B 
GEOTEXTILE MAT' L, 
SEE NOTE 2, 

0 
01 

STAGGER STONES 
OR BLOCKS 

FINISHED GROUND LINE 
OF DITCH OR CHANNEL 

SECTION D-D 
3. 0 m 

( 10' -0") 

R-7 f V ~ ' 1 / 
ROCK J:'.;~c, _ %n <'">~r-l 

4.5 m 

() 900 ( 3' -0") 
( 15' -0") 

MINIMUM SECTION E-E 

2CLASS 2, TYPE A, 
GEOTEXTILE MATERIAL, 
SEE NOTE 2, 

ROCK ENERGY DISSIPATOR 

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 

CLASS A 
CONCRETE 

150 ( 6") 
MIN, TYP 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

PAVED ENERGY DISSIPATOR RECOJMENDED APR. 30, 2003 

_A<,~,,,.-c/,,.._...:=. 
DIRECTOR, BUREAU Of DESIGN C-7OM 



TOE OF SLOPE 

ANGLE AS REQUIRE 

\ r;,A DISCHARGE INTO A STABILIZED 
CHANNEL OR ON A TEMPORARILY 
PROTECTED AREA, SEE DETAIL A, 

ANCHORING POST 

i 
450 ± 25 

( 18 "} ± C 1 ") 

' 

1.8 m {6'-0"lTYPICAL 

{

CLASS 3 GEOTEXTILE& 
MATERIAL 

COMPACTED EXCAVATED SOIL 

EMBANKMENT SLOPE 

FLOW 
~ A '-----+--l 

OR EXISTING GROUND LINE PLAN VIEW 

tPROVIOE LENGTH OF TRANSVERSE 
BERM (L) REQUIRED TO CONTAIN 
SURFACE DRAINAGE AND TO DIRECT 
INTO TEMPORARY SLOPE DRAIN, 
THE TRANSVERSE BERM WILL NOT BE 
REQUIRED WHERE THE DRAIN rs 
LOCATED AT A LOW POINT. 

~ 

CLASS 2, TYPE B 
GEOTEXTILE 
MATERIAL 

4 DIA 
MIN 

t+ 

PLAN 

DETAIL A 

I SLOPE TO 
DRAIN TOWARD 
ROADWAY, 

3.0 m C 10'-0"l 
BERM AT TOP 
OF EMBANKMENT 

D~ION OF FLOW 
cT:L END SECTION, FOR DETAILS, SEE RC-33M. 

TABLE A 
SUGGESTED MINIMUM SIZES 

DRAINAGE SMOOTH CORRUGATED 
PIPE SIZE PIPE SIZE AREA DIAMETER DIAMETER HECTARES nm nm { ACRES l ( Inches l ( Inches ) 

EXISTING/ t---­
GROUNr::..; L460 
LINE c 18") 

MIN 

ANCHORING POST 

I 
750 ± 25 

( 30") ± ( 1 ") 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

450 I I 8 "l HIGH FENCE 

1.8 m {6'-0"lTYPICAL 

CLASS 3 GEOTEXTILE.A 
M~ TERI AL / GUY WIRE 

COMPACTED EXCAVATED SOIL 

0 TO 1. 2 200 300 
( 0 TO 3 l ( 8 ") ( 12 ") .A MESH 

I 

l.2T02.4 250 375 
( 3 TO 6 ) ( 10") ( 15") 

2, 4 TO 4. 01 300 I 450 
( 6 TO 10 l { 12 ") ( 18 "} 

4 DIA 
MIN 

oO 0 0 DIAi MIN 

CLASS 2, TYPE 8 0 I 
GEOTEXT I LE MATER I AL"'J DI A 

o a oL~ 
.u~ D 0 DIAi MIN 

ROCK, SECURING PINS, AGGREGATE OR 
OTHER ACCEPTABLE ANCHORING METHODS. 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

GROUND 
ANCHOR 

EMBANKMENT SLOPE 
{ OR EXISTING GROUND LINEJ 

750 I 30 "l HIGH FENCE 

.A SEE TABLE B. 

CLASS 3 GEOTEXT I LE .A 
MATERIAL TIE WIRE, MAXIMUM SPACING 

/ OF 760 { 2' -6"), WHEN REQUIRED 

INVERT 

AASHTO NO. 67 
COARSE AGGREGATE 

o. 50 C 012) 

o. 50 C 0121 

D= DEPTH OF WATER AT 
CHANNEL CAPACITY. 

TYPICAL SECTION A-A 

~ 
~ 150 (6") 

~ 
&_Y 

TYPICAL SECTION B-B 

ROCK BARRIER 

TABLE B 
SILT BARRIER FENCE 

GEOTEXTILE SELECTION 

TYPE OF CLASS 3 NOMINAL MAX POST 
GEOTEXTILE FABRIC SPACING WITHOUT 

MATERIAL HEIGHT MESH SUPPORT 

3A 450 2. 4 m 
C 18 ") ( 8' -0 ") 

3A 750 NA { 30") 

38 450 1, 2 m 
C 18 ") { 4' -0 ") 

38 750 NA ( 30 11
) 

NA= NOT APPLICABLE 

MAX POST 
SPACING WITH 
MESH SUPPORT 

NA 

2. 4 m 
C 8' -0") 

NA 

1, 2 m 
C 4' -0 "} 

3. 0 m ( 10' -0") BERM AT TOP 
OF EMBANKMENT. 

Sfo 
- _c r4 

- ftlt 
NOTE• EITHER ALL METRIC OR ALL ENGLISH VALUES 

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

SLOPE 
=---

FOR FILL SLOPES PROVIDE METAL 
FLEXIBLE RUBBER OR PLASTIC PIPE 
ADEQUATELY ANCHORED TO FILL 
SLOPE. {LENGTH IS VARIABLE,) 

11'llrt1fri1r11trl1ill~~;:r;l~-
MINIMUM 

,,.--

1~1jJ.li~l,lJllJ.P.Vll!l f1lJ1w1,v1u.1w1u11JJ11JL _ >='-+\'~~•-c,row---c-,­
METAL PIPE, SEE 
TABLE A, 

METAL END SECTION, 
FOR DETAILS, SEE RC-33M. 

TOP OF EMBANKMENT 
DURING CONSTRUCTION, 

SUITABLE CONNECTION FOR THE 
TYPE OF PIPE USED ON FILL SLOPE, (I FOR SLOPE PIPE FITTINGS ANO 

CONNECTORS, SEE RC-32M, 
ELBOW OR 
METAL PIPE 

SEE DETAIL A FOR DISCHARGE 
AREA TREATMENT, 

SECTION A-A 

TEMPORARY SLOPE PIPE DRAIN~ 

COMPACTED 
EXCAVATED 
SOIL 

. - 8 -ANCHOR I NG POST 

STAPLE FASTENER~ 

I 
DIRECT ION 
OF FLOW 

/ 

SEE DETAIL B FOR 
EM8EDMENT DETAILS. 

MESH A 
SUPPORT 

:--::?::: --

EXTEND FABRIC 
150 < 6"1 INTO 
EXCAVATED TRENCH. 

DETAIL B 

SILT BARRIER FENCE 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

.,co~M,NDED ""· 30 '. 2003 ,#.....&::"'-~ r I 
A<.,,,z;c~ I.UL&_ • RC 7OM 

DIRECTOR, BUREAU OF OESIGN ~NGINEER 

SHT ..?._OF__§_ 



DRAINAGE 
A 

NO, 13 ( #4 l BARS TYP WELDED TO 
THE ANGLES AND AT EACH 
INTERSECTION OF THE BARS. lle-J 

L25 X 25 X 3 ----~1 
d/2 

STEEL PLATE 
5 ( 1/is"l THICK 

7 
d 

L.....JL___JL.....J__j 
13 X 50 

OD 

\ II / CONT I NUOUS WELD , 
BOTH SIDES 

( L 1 " x 1 " x Ya "l 
TYP, 

d/2 
' LJ 

d/2 

{ ½" X 2") 
SLOTTED HOLES 
FOR 10 ( ¾ "l 
DIAMETER BOLTS~ 

J 
UP CD -=It 
L.O O O I r~ "l 

TWO PIECE CONNECTING 
BAND, MODIFY TO 
ELIMINATE OVERLAP 
AROUND PI PE. 

L 

w 

..._, /,­-,,½: * 
?~ L_ ___ _ 

PUMP INFLOW 

* PUMP DISCHARGE SHALL NOT CAUSE 
EROSION OR SCOUR AT OUTLET, AN 
ANCHORED VERTICAL DISCHARGE 
IS RECOMMENDED. 

--1 

L=D+d+2T 

ANTI-VORTEX DEVICE 

T = THICKNESS OF RISER PIPE, 
D = DIAMETER OF RISER PIPE. 
d = DIAMETER OF OUTLET PIPE, 

TRASH RACK AND ANTI-VORTEX DEVICE 

L = LENGTH 
W = AVG WIDTH 
D = DEPTH 

TRASH RACK AND 
ANTI-VORTEX DEVICE 900 (3'-0"l MIN 

WHERE = LxWxD = 450 mJ per 1 m3/s 
( 100cf/100gpm INFLOW l 

MAKE THE DIAMETER OF THE RISER~ ,,,., "' -::::;:: PLAN VIEW 
1,0 m 

( 3' -0") n 
300(12") THICK 
AASHTO NO. 67 
COARSE AGGREGATE 

AT LEAST 1.5 TIMES THE DIAMETER 0
_

0 
'"'"''-""'.......- I 

OF THE OUTLET PIPE. PERFORATE 
THE TOP TWO-THIRDS OF THE RISER 
PIPE WITH THE FOLLOWING 
DIAMETER HOLES SPACED 200 ( 8 ") 
VERTICALLY C TO C AND 250 ( 10 ") 
300 ( 12 "l HOR I ZONT ALLY C TO C. 

150 
( 6 ") 

1.6 ( 16 GAGE) 
THICK SHEET METAL 
68 X 13 
( 11/]6" X 1/z ") 
CORRUGATIONS 

1.5 m 1.5 m 
(5'-0")(5'-0") 

25 I II I ~300 ( 12"l MINIMUM 
( 1 ") 

ELEVATION ENO VIEW 

DETAIL OF ANTI-SEEP COLLAR 
CAULK THE LAP BETWEEN THE TWO HALF-SECTIONS WITH 
BITUMINOUS MASTIC AT THE TIME OF INSTALLATION. 
MARK UNASSEMBLED COLLARS BY PAINTING OR TAGGING 
TO IDENTIFY MATCHING PAIRS, 

4. 5 m C 15' -O"l MAX 

EMBANKMENT 
MATERIAL OUTLET PIPE 

450 ( 18 "l MIN 
SPILLWAY 

SHEET 1. 

2 \ 
1 ~-3 ROCK 

FLOW TOP ROW( Sl -50 ( 2 ") 
MIDDLE ROW{ SJ -40 ( 1 ½ "l 
BOTTOM ROW( Sl -25 ( 1 ") 

CLASS A LJ CONCRETE 
KEY 

600 ( 2' -0") MIN 
D ~ 

TYPICAL SECTION A-A 

DEWATERING BASIN 

E~ f _____ _j EXJSTIN ~ ' x /~ __ _: G GROUND 

_:.,,::J: ELEV a 1 
j::l:__::;:;;;;;;co--<'.-·o { ELEV = : ~40 ml/ho MIN - - - 'lri.y· ~ -ELEV= 000 CFT/AC MIN ) _. - -:. 

300 
( 1' -0") 

MIN 

1, 5 m 
( 5' -0") n 

AASHTO N - -~ COARS 0. 1 - - - ~, 
AGGRE~ATE AASHTO NO 5 - -
OR R-3 RO COARSE • 7 CK AGGREGATE 

150 { 6") MIN 

300 
C 12 ") 

N 
,~,. 

1 

EARTHEN BERM ', 

STAKES 

1,5 m/ho MIN 
5' -0"/ha MIN 

AASHTO 
NO. 57 
COARSE 
AGGREGATE 

Cl CLEAN OUT / --
CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

SEDIMENT TRAP 

f 18 ") 
. \_MAKE SQUARE BASE, 

LENGTH AND WIDTH 
EMBANKMENT 
MATERIAL 

300 ( 12 "l GREATER THAN 
RISER PIPE DIAMETER (OJ. 

SECTION A-A 
SEDIMENTATION POND 

EMERGENCY SPILLWAY --
8, -0") 2. 4 m < 

---~~ - -=- - ... 104 (390 4 - - - - - _::-=---._,_ ' I ''-=--= v~' ~04 (~9~--\:-~---_ ~(_,,y, 

J ='-=':__; 
'-~\( ~-::.. 

1390 ·~\\,,·M _ _-, ,,;:,':,~l,=~~giatt~. >02 13BO 
\\l\)\V1\~, ~=,'IOI 1375 \\\\11,i'\'i-::,_ ::::.=. 105 

e395 l , \\\\ ~~'("} _ • ~ =-,
00 

( 370 l ,,,,,'.;;:-~':::. ~-,,, .... , ........ - ~ -
' ' " ,, - . - 4 "- ' "- '..._ ..._, I 

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

PLAN VIEW OF SEDIMENTATION 
POND WITH EMERGENCY SPILLWAY 

CUT INTO EXISTING GROUND 

NOTES 
1. PROVIDE AN EMERGENCY SPILLWAY WITH A MINIMUM BOTTOM 

WIDTH OF 2.4 m (8'-0"l FOR EVERY SEDIMENTATION PONO. 

2. PLACE THE EMERGENCY SPILLWAY IN UNDISTURBED GROUND 
NOT IN EMBANKMENT AREAS. THE EMERGENCY SPILLWAY 
CAN GO OVER THE EMBANKMENT IF ROCK LINING IS USED. 

3. MAKE THE ELEVATION OF THE EMERGENCY SPILLWAY SUCH 
THAT THE DAM IS AT LEAST 600 ( 2' -O"l ABOVE THE MAXIMUM 
DESIGN FLOW OF THE SPILLWAY. MAKE THE COMBINED 
CAPACITY OF THE RISER AND EMERGENCY SPILLWAY AT 
LEAST O. 14 m3/s/ha (2 CFS/AC l FROM THE ENTIRE 
WATERSHED OF THE BASIN. 

4. CONSTRUCT THE CREST OF THE EMERGENCY SPILLWAY 
300 ( 1' -0") ABOVE THE TOP OF THE RISER, 

5, WHERE THERE IS LIMITED ROOM FOR STORAGE AT THE BOTTOM 
PORTION OF THE POND, PERFORATE THE LOWEST HOLES IN THE 
RISER PIPE AT THE LEVEL OF TWO SEVENTHS OF THE TOTAL 
POND CAPACITY, TO PROVIDE ADEQUATE SEDIMENT STORAGE, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

REC9JMIIIENDEO APR. 30, 2003 I R 

~~ 
DIRECTOR, BUREAU OF DESIGN C-70M 



450 
( 18 uf 

VARIABLE 

' - - ; 

I -,!~'~--~ 
I , \ \ 1 

I I \ \ \ 

1 I 
1 

\ \ \ \VARIABLE 
I I I I 150 \ \ \~ 

I I ( 6 ") \ \ \ 
I I \ \ \ 

NOTES 
DRILL HOLES 50 C 2 "l DEEP IN CONCRETE 
ENDWALL AND INSERT LEAD EXPANDER 
TO RECEIVE M10 21 LAG BOLT, 
UPON REMOVAL OF STANDBOX, FILL 
HOLES IN THE ENDWALL WITH MORTAR 
MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 705, 7. 

•• COVER 50r. OF THE HEIGHT OF WIDTH 
AT THE BOTTOM OF THE STANDBOX. 
USE THE "EMBEDMENT DETAILS" SHOWN 
ON SHEET 2 IF BOTTOM IS NOT 
PAVED. USE ASPHALT MATERIAL FOR 
FASTENING IF PAVED APRON IS 
PROVIDED, 

PLACE 50 x 50 C 2" x 2"l WOOD STRIPS AROUND 
THE TOP NAILED TO THE POSTS ANO WITH 
THE GEOTEXTILE STAPLED TO THESE WOODEN 
PIECES, 

PROV IDE MESH SUPPORT FOR BOTH 450 ( 18 "l 
AND 750 <30"1 HIGH FENCES. USE 450 < 18"1 A "-. ( 
HIGH FENCE WHERE CONTRIBUTING DRAINAGE / ~"""" 
AREA IS LESS THAN 0.20 ha (0,5 ACRE l <......_ ~'-:\," 
AND 750 ( 30") HIGH FENCE WHERE THE , ~ 
AREA IS BETWEEN O. 20 AND O. 40 ho "' "' ½s 
10.5 ANO 1.0 ACRE I. ~ ~ 

11 
I I I \ \ t...1., z> VARIABLE '~> ,,.,> 

50 x 150 ~BOLT AS SHOWN 
(2"x6"l 4-!0x75(¾"x3"l 
WOODEN SUPPORT TOP VIEW BOLT AS SHOWN 20 X 6 X 610 

DIA+100 (4") 

p O O C1 

I o o o o _t'~- ~ -~- ~ 
) _ :.£ _o _ _Q_ _o

1 

//0000 

/ / lo/ 6 -o-.., ol 
19 o o \,I 
Ip o o 41 
I \ / I 

I I 
I I 

I I 

(- ( 

'r -=_a_= 

-, 
\ \ 

3-1 Q X 75 ( ¾ 11 X 3 11
) 

/

10 <¾"J LAG BDLT 
50 { 2"l LONG 
4 REQUIRED 

I 
PLYWOOD 
STANDBOX, 
SEE DETAIL 

HEIGHT AS 
DETERMINED 

DIA+lOO ( 4"l 

A. ,P 
0 0 
0 0 ,o 0 

0 0 
,, 0 

', 

(3/4" X t/4" X 24") 
GALVANIZED STEEL 
BRACKETS, BOLT AS 
SHOWN { 4 REQU I REDl • 
(FOR STRIGHT ENDWALLS, 
LOWER THE POSITION OF 
THE BRACKETS TO OIA/2,) 

\ \ 

BY ALLOWABLE 
HEAD WATER \ \ J \ \ 

\ \ 

1-1 
I J l I 

( 
1 .t rr rLUW -:f A 

r1 - I :JtJ/JtJt[t[l[tj__J 
L _ __I ____ I _____ I ____ L __ I L I I 

- - - - - - _, - - J 

END VIEW SIDE VIEW 

B 

FINISHED 
SIDE SLOPE 

- SWALE 
FLOW LINE 

A 

TEMPORARY BERM OR DIKE CMAY BE 
ALTERED TO BE USED AS PERMANENT 
FACILITY, AS REQUIRED, FOR 
DRAINAGE PURPOSE). 

150±~ 

(6"± Ii / 

SECTION B-B 

•LOCATE SILT BARRIER FENCE TO PREVENT THE INFILTRATION 
OF FINES OR SEDIMENTS INTO THE INLET BOX. IF NO BACKFILL 
OPERATIONS ARE PERFORMED, LOCATE THE SILT BARRIER FENCE 
OUTSIDE THE AREA EXCAVATED FOR THE INLET BOX. 

CLASS 3, TYPE B GEOTEXTILE MATERIAL. 

{

SEE SHEET 2 AND PUBLICATION 408/2000, 
SECTION 865 FOR ADDITIONAL SILT 
BARRIER FENCE DETAILS! 

\
TEMPORARY BERM OR DIKE, ONE OR BOTH SIDES 

15D± h AS REQUIRED , FOR FLOOD PREVENT ION. 
( 6"± ) 

f_ 
I !-•·:•· '!:,-:, .. , . .,. ·y • l I :1 . . \• 

INLET GRATE 
CONCRETE TOP UNIT 

SEE DETAIL 8. 

ROW 75 

REMAINDER 
40 ( 1 ½ "l 0 HOLES 

50 X 150 
( 2" X 6") 
SUPPORT NOT 
REQUIRED FOR 
STRAIGHT ENOWALLS. 

~ 

• : 11: 

DETAIL A 

13 C½"l EXTERIOR 
GRADE PLYWOOD 

SPACE ALL HOLES 200 l 8 "l 
VERTICALLY C TO C, 
AN0200(8") MINIMUM, 
HORIZONTALLY, C TO C, 
ALL FOUR SI DES. 

( 2" x 2") 

ENDWALL STANDBoxt 

25 X 50 ( 111 X 2 ") 
WOOD SLATS CENTERED 
BETWEEN HOLES. 

••CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

DETAIL B 

fSUPPLY ALL ENDWALL STANOBOXES WITH 
CLASS 3 GEOTEXTILE MATERIAL AS SHOWN 
IN DETAIL B, 

.• 

··' CONCRETE INLET BOX 
I~~~:.'-:•:,,;.:,:,.-·.!:?=-== 

SECTION A-A 

SILT BARRIER FENCE FOR 
INLET PROTECTION 

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

NOTES I COMMONWEAL TH OF PENNSYLVANIA 
1. UPON ESTABLISHMENT OF SUITABLE 

SOIL STABILIZATION AND AT THE 
DIRECTION OF THE ENGINEER, REMOVE 
THE ENDWALL STANDBOXES. STANDBOXES 
BECOME THE PROPERTY OF THE 
CONTRACTOR. 

2. CLEAN THE BASIN ANO/OR AREA 
UPSTREAM FROM THE STANDBOX 
PERIODICALLY AND DEPOSIT THE 
SEDIMENT AND DEBRIS IN AN AREA 
APPROVED BY THE ENGINEER. 

DEPARTMENT OF TRANSPORTATION 
BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

R:z:;D~3 OMME/4~ 

DIRECTOR, BUREAU OF DESIGN 

SHT ...1... OF....§... 

RC-7OM 



Ii:' CONSTRUCT THE BERM HIGHER 
THAN THE TOP OF INLET. 

CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

BERM 

FINISHED GRAD/ 

CLASS 1 

EXCAVATION] 

r v r J '-·-· ~ , / / -7 
450(18") TO 

600 C 24 ") Cso C6 "1 

L~ 1'6 OR 

ELEVATION 

/.._A 

!),__.· 
" "' ..:-c§--

FLATTER 

PLAN 

.&SEE TABLE B, 
SHEET 5 , 
FOR GEOTEXTJLE 
SELECT ION. 

300 MAX 

SECTION A-A 

EXCAVATED INLET 
SEDIMENT TRAP 

•USE GUY WIRE AND 
MESH SUPPORT IF 
VELOCITY EXCEEDS 
1. 0 mis. { 3F/S l 

GROUND 
ANCHOR 

•GUY WIRE 
CLASS 3 GEOTEXTILE .& 
MATERIAL 

I 
DIRECT ION 
OF FLOW 

i 

ANCHORING POST 

SIDE SLOPE ~SIDE SLOPE 

BOTTOM OF 
DITCH OR SWALE 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

POINT ENDS UPSTREAM AND 
UP SLOPE, CONSTRUCT FENCE 
OF SUFFICIENT LENGTH TO 
ELIMINATE END FLOW. 

DITCH OR SWALE CONDITION 

50 X 1 00 

WIRE SCREEN AROUND 
PERIMETER OF CONCRETE 
BLOCKS TO PREVENT 
MOVEMENT OF GRAVEL 

(2" x 4"lWOOD STUD 
EXTENDED INTO 
CONCRETE BLOCKS 

0 

GRAVEL FILTER 
APPOXIMATELY 
19 < 3/~ ") DIAMETER 
PLACED TO TOP OF 
CONCRETE BLOCKS 

PAVEMENT 

cl 

~ 
PLAN 

FILTERED 
RUNOFF 

CLASS 3, TYPE B 
.GEOTEXTILE MATERIAL 
"-
--~------ ,.'l-,'\ 

EXCAVATION--\--£ "----... ~'l-~ 
{ OPT ION AU - - -

n 
CROSS SECTION 

H 
1. 5 m 
f 5' -0") 
MAX 

SIZING SEDIMENT 
TRAP EMBANKMENTS 

SECTION C-C 

GRAVEL FILTER FOR 
CURB INLET 

AASHTO NO. 1 
COARSE AGGREGATE 

CENTER SECTION 
TO BE LOWER LENGTH_ 
THAN~Nos-, 4.5 m x-DRAINAGE 

AREA IN HECTARES 
;: / ( 15' -0" x DRAINAGE 
~ AREA IN ACRES l 

SEDIMENT 
TRAP OUTLET 

meters C feet l 

H Ho w 

o. 5 { 1' -6") o. 2 ( 8 ") o. 6 C 2' -0") 

o. 6 ( 2' -0 ") o. 3 { 1' -0") 0.6 (2'-0") 

o. 8 ( 2' -6") o. 5 ( 1' -6 ") 0.8 (2'-6") 

o. 9 ( 3' -0") 0.6 (2'-0") o. 8 { 2' -6 ") 

1. 0 C 3' -3 ") o. 8 ( 2' - 6 ") 0.9 (3'-0") 

1. 2 ( 4' -0") o. 9 ( 3' -0 ") o. 9 ( 3'-0") 

1. 4 { 4' -6 ") 1. 0 < 3' -6 11
) 1. 2 C 4' -0") 

1. 5 ( 5' -0 ") 1. 2 { 4' -0 ") 1. 4 ( 4' -6 ") 

150 X 150 (6" X 6") 
TRENCH, EXTEND FABRIC 
200 TO 300 ( 8" TO 12 ") 
INTO EXCAVATED TRENCH 

f 
900 

{ 3' -O"J 
MAX 

1 

ROCK BARRIER 

GRAVEL FILTER NOTES: 
1, GRAVEL FILTERS MAY BE USED ON PAVEMENT 

OR BARE GROUND. 
2. All GRAVEL FILTERS INSTALLED AROUND 

AREA DRAINS SHOULD BE INSPECTED 
AND REPAIRED AFTER EACH RUNOFF EVENT, 
SEDIMENT SHOULD BE REMOVED WHEN MATERIAL 
IS WITHIN 25 ( 4"l OF THE TOP OF 
THE CONCRETE BLOCKS. PERIODICALLY, 
THE GRAVEL SHOULD BE RAKED TO INCREASE 
INFILTRATION ANO FILTERING OF RUNOFF WATERS. 

3. SEDJMENT SHOULD BE REMOVED IMMED[ATLY FROM 
ANY TRAVELED WAY OF ROADS AND STREETS. 

TAPER TOP OF ROCK BARRIER 
TO A 150 TO 300 (6 11 TO 12") 
DEPRESSION AT THE CENTER 
OF FLOW LINE. 

SECTION B-B 

;;:'6 

PLAN 
CONCRETE BLOCK 
STAKED 2 HIGH 

WIRE 
SCREEN 

SECTION D-D 

GRAVEL FILTER FOR 
AREA INLET 

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 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

RECOMMENDED APR.30, 2003 MME~ 2: 

ha~ . · 
DIRECTOR, BUREAU OF DESIGN 

SHT ..2... OF__§_ 

RC-7OM 



~~ 

~ 
NO. 57 COARSE 
AGGREGATE 
PLATFORM 

SEDIMENT 
FILTER BAG 
<TYP,)\ 

300 \ 
( I' -0 "l 

Ml'N, 

0 
"~ i PUMP s7 

11

/ ITYP.flSCHARGE 
HOSE 

0 ,C!. 

oD 0 - ~· 

0 O ~°?)_a' 
o~~'-C?,'-'i 

/o Do 

o~o. 
<:,&-,C 
01:,'0 
bQO 1;)0 
q~Q 

~11111111111111p;~ 

_J 
SEDIMENT 
FILTER BAG 
( TYP. l 

Oo O ;:,o &b,'l2:;g'-'1 
is0~~iigoP"69:> 

oc550 <>o 0 
Oo o u0 \j 

() uOo oO o«a 
0 ~ "~a&v~ 

PLAN 

600 3975 

'fr ( 13' -3 ") 
CTYP.J 

ROCK R-3 

300 
~ 

MIN. 

N0.57 COARSE 
AGGREGATE 
PLATFORM 

SECTION A-A 

4500 CLAMP 

----,,;~-'--rt----'-( i_,1 ss:'.::.-OQ.'.'.!."'-~ 

SEDIMENT 
FILTER BAG ___ .:.._..fflffl:EI 

NO. 57 COARSE-----.. EXISTING 
AGGREGATE GROUND 

' PLATFORM 

ROCK R-3 

STREAM BED 
/2::::W//'-Y::.Y -, 

SECTION B-B 

L 
/-..._-:::::,'-'V-1/''"-Y// 

GEOTEXT I LE , 
CLASS 4 

HOSE 

NOTES 

1, FILTER BAGS MAY BE USED ON LOW VOLUME OEWATERING OPERATIONS NOT TO EXCEED 
3785 LITERS ( 1000 GALLONS) PER MINUTE. 

2. CLEAR SITE BUT DO NOT GRUB. 

3. INSPECT AREA TO DETERMINE PATH DISCHARGE WATER Will TAKE. STABILIZE ANY 
POTENTIALLY EROOABLE AREAS CSTEEP SLOPES). 

4. CONSTRUCT COURSE AGGREGATE PLATFORM SURFACE LEVEL. PLACE SEDIMENT 
FILTER BAG ON STABILIZED AREA, 

5. IF THE EXISTING AREA IS STAB IL !ZED, STRAW MAY BE USED INSTEAD OF #57 COURSE AGGREGATE. 
PLACE BAG OVER STRAW DISTRIBUTED AT THE RATE OF 1 BALE PER m2 (30 SQ, FT.). 

6. USE PUMP WITH A RATING IN GALLONS PER MINUTE NOT TO EXCEED sor. OF THE MAXIMUM 
FLOW RATE LISTED ON THE BAG LABEL. DOUBLE CLAMP THE PUMP DISCHARGE HOSE FIRMLY 
TO THE BAG. 

7, MONITOR AND EVALUATE THE ENTIRE PUMPING OPERATION TO ASSURE THAT THE BAG 
CONTINUES TO FUNCTION PROPERLY. REPLACE THE BAG WHEN THE CONTAINED SILT REDUCES 
THE BAGS FLOW TO APPROXIMATELY 501/. OF THE RATE OF INITIAL DISCHARGE, OR WHEN 
DIRECTED BY INSPECTOR-IN-CHARGE, DISPOSE OF SEDIMENT IN A MANNER SATISFACTORY TO 
THE ENGINEER, RESTORE THE AREA AS SPECIFIED IN SECTION 105, 14, 

8. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS ARE IN Cl PARENTHESES. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SEDIMENT FILTER BAG 

RECOMMENDED APR. 30, 2003 

'~~ 
SHT _§_ OF_§__ 

DI RECTOR, BUREAU OF DES I CN RC-7OM 



ARM LENGTH "L" 
TENON FOR 
SLIPFITTER 50 (2"l 

ARM LENGTH_'.'~" LUl,HNAIRE ARM--;_ --vTYP 

z~ 
- 2 2 

=--;: 
~ -

MIN 0,25l, 

\I MAX o.,sL 

\ I 
\ ' I 

\ \ I 
\ ' I 

\II 
TAPER ED STEEL ,A}tM 

( 6") ~ ~ !52--1-h,1~ 
OCr 
2 W 

~~ 

a: $! :Jilw 
2r 
oc w <"' 

MIN 0. 25L, MAX 0. 35l 

r TENON FOR 
~ SLIPFITTER 50 {2") 

~ 152 t 6"l TYP. 

I~~ULAR STEEL 

STEEL SPACER 

-60 <2¾") 01 
LUMINAIRE ARM-.,. j STEEL ( TYPl 

---TYP 
.... BLE 1 IA 

STEEL GUSSET TYPE Of •x• DISTANCE - m ( ft.) 
GUIDE RAIL MINlMUM 

SUPPORT ARM 
z--w 
2-'ll'C 

~_8.0') 
1, 5 m ( 5. O') 

O 610 ( 2' -O") 

457 I ,--·~~l~I ~'. LIGHT7 TO FOCAL 

ARl.4 LENGTH : 

' 
PROVIDE PROTECTION 
FOR CABLE INSULATION. 

SEE DETA[L B ANO NOTE 6 '\ 
SEE DETAIL B ANO NOTE 6. SECTION A-A 

2-wc-c- I. 2 m ( 4.0' l I~ I ~I! 
"X" DISTANCE 

SHAFT ,-

w 
~ 

TAPERED SHAFT 13 ( ½") ~ 1
TOP OF POLE /=. 

• LIGHT POLE 
TAPERED SHAFT 

I SEE TABLE 1 ffi 
_2 
~w 
" > 

THRU BOLT REQ'O FOR 
TWO-SECTION SHAFT, 
SEE DETAJL C AND NOTE 5 

HANDHOLE 

ANCHOR BASE 

TOP OF FOUNOATION 

' 
~ 

12 nrn/m (.14"/FT.l 

ARM LENGTH 
"L" 

R M f i:;I -n "} 
2. 4 m ( 8 1 -0"} 
3.0m(10'-0"l 
3.7 m ( 12'-0") 
4.6m(15'-0"l 
6. 1 m < 20' -o "l 
7,6m<25'-0"l 
9.1 m !-~O'-O"l 

J-HOO SHAFT 

J-HOOK 

W IRESLJPPORT 

THRU BOLT REQ'D FOR 
TWO-SECTION SHAFT 
( SEE DETAIL C AND NOTE Sl 

TABLE 3 
ARM RISE - m <ft,) 

"AX 
O. 6 m < 2. O' l a. 9 m ( 3. 0' l 
O. 9 m ( £, o' J 1.1 m ( 3. 6 1 l 
1. 1 m ( 3. 6 1 l 1. 3 m { .!, ~ I ) 

1. 3 m ( 4. 4' l I. 6 m ( 5. 2' l 
1. 6 m C 5. 2' l 1. 8 m ( 6. 0' l 

, I m . (, 2. 4 m ( 8. 0' l 
2. 4 m C 8. O' J 2. 7 m { 9. 0' l 
2. 7 m < 9. O' l 3.0 m C 10'-0")_ ' ' --'-v-

TYPb A<> 
(SINGLE MEMBER ARM) 

~ FOR TYPES LIGHTING POLES, 
SEE NOTE 4. 

<> 
TYPE A 

( TRUSS ARM) 

ROUND STEEL POLES 

WELD BEAD 

CHAMFER OUTSIDE 

GRIND SMOOTH THE LONGITUDJNAL 
WELD BEADS OF MULTISECTIONAL POLES 
AT THE OVERLAP. INSIDE OF OUTER 
SECTJON ANO OUTSIDE OF MALE MATJNG 
SECTION. PROVIDE THRU BOLT FOR 
ROUND POLES.----~ 

SECTION C-C 

OF LOWER SECTION ' I' I 'l / 

LIGHT POLE 
SHAFT----

STEEL 
GUSSETS 

POLE PLATE 
STEEL ARM 

ARM PLATE 

SECTION B-B 
ARM ATTACHMENT PLATE 

PROV IDE RUBBER 
GROMMET FOR 
WI RE OPEN I NG. 

LIGHT POLE SHAFT 
~STEEL ARM 

CHAMFER INSIOE 
OF UPPER SECTION-~-tr-r---,-~ 

DETAIL C 
POLE OVERLAP DETAIL 

CONNECTING BOLT 

POLE ATTACHMENT PLATE 

DETAIL B 
ARM ATTACHMENT TO POLE SHAFT 

12 nrn/m C.14"/FT.l 

TABLE 4 
ARM LENGTH ARM RISE - m { ft.) 

"l" 

' ' m 
( 6' -n 11 1 O. 9 m < 3, O' l 1. 2 m ( 4. O' J 

2.4 m ( 8' -0") 1, 2 m 'to V 1, 8 m ( 6. 0' l 
3.0m(10'-0") 1. 5 m < 5, O' l 1, 8 m ( 6, O' l 
3,7 m < 12'-0"l 1. 5 m < 5. 0' l 1, 8 m ( 6. 0' l 
4. 6 m ( 15' -0 "l 1. 5 m < 5. O' l 1. 8 m ! 6. O' l 
6.1 "'(20'-0") z. 1 m Ir. u· 2.4 m ( 8. O' l 
7.6m(25'-0"l 2.4 m (8.0'l 2,7 m ( 9, O') 
9.1 m (30'-0") 2. 7 m < 9. 0') 3. O m ( 1 O. 0' l 

HANOHOLE 

o. 6 m 
( 2' -0") 
MIN 

WEAK POST GUIDE RAIL 

TABLE 2 
TYPE OF "X" DISTANCE m ( ft.l 

GUIDE RAJL MINIMUM 
2-S 0.9m(3'-0") 
2-SC 0.6m(2'-0") 

r 

SET BACK 

B A 

-o'. 
r oc 
~w 
~> _o 
Wr 
~~ 
~ ~-=~ 

~w z oc ~­o< 

" "' 2 
~ 
J 

c=A+..!L X y 

T=MH+C 

OVERHANG 

REMOVABLE BOLT COVER 
( 4 REQUIRED) CONTINUOUS WELD 

GALVANIZED STEEL SPRING 
WASHER, AS REQUIRED. 

.:---SEE NOTE 7 d
"X" DISTANCE, 
SEE TABLE 2. 

[IO. 6 m 

SHOULDER 
PAVEMENT SLOPE= 

11Y ( YI 1 ) 

TYPE A** SLOPE= 1t X { X1 1l 

TYPE A 

< 2' -0") 
' I.CIN ANCHOR BASE 

Fl ' I ANCHOR BOLT USED BEHIND 
GUIDE RAIL~ 

* C-OIMENSIONS, APPLICABLE TO CONVENTIONAL LIGHTING POLES, ARE 
FOR ESTIMAT[NG PURPOSES ONLY ANO SHOULD NOT BE USED FOR 
DETERWINING LIGHTING POLE DIMENSIONS WITHOUT VERIFICATION. 
THE CONTRACTOR JS RESPONSIBLE FOR FURNISHING LIGHTING POLES 

POLE MOUNTING DETAILS STRONG POST GUIDE RAIL 

OF PROPER DIMENSIONS TO PROVIDE THE MOUNTING HEIGHT SPECIFIED. 
THE C-DIMENSIONS ARE BASED ON INFORMATION FROM CROSS SECTION 
PLANS. CHANGES OF ROADSIDE FIELD CONDITIONS MAY AFFECT THE 
C-OIMENSION, NEGATIVE C-Dll.lENSION MEANS ELEVATION OF TOP OF 
FOUNDATION !S HIGHER THAN ELEVATION OF EDGE OF PAVEMENT. 

~ FOR TYPES LIGHTING POLES, 
SEE NOTE 5. 

GUIDE RAIL CLEARANCES 

NOTES 
1. PROVIDE MATERIALS, CONSTRUCTION AND MANUFACTURER'S CERTIFICATION OF COMPLIANCE WITH 

LOAD TESTS MEETING THE REQUIREMENTS OF PUBLICATION 408, SECTIONS 910 AND 1101. 

2. SEE RC-SOM FOR POLE FOUNDATION DETAILS. 

3, PROVIDE IDENTIFICATION l DATE TAGS, AS SHOWN ON SHEET 2, FOR ALL POLES. 
DESIGNATE JD AS ON PROJECT PLANS, 

4. PROVIDE FHWA CERTIFIED BREAKAWAY BASES FOR TYPES POLES MEETING THE LATEST AASHTO 
REQUIREMENTS FOR BREAKAWAY SUPPORTS, MOUNT TYPES POLES IN ACCORDANCE 
WtTH MANUFACTURER'S RECOt.lMENDATIONS. PLACE WASHERS, FLAT OR SPR[NG TYPE, WHEN 
REQUIRED, AS RECOMMENDED, AND THREADED PARTS, TORQUED AS SPECIFIED, 

5, CONSTRUCT POLE SHAFTS 9.1 m 130'-0"l OR LESS IN LENGTH OF ONE PIECE. 
POLE SHAFTS OVER 9,1 m (30'-0") IN LENGTH MAY BE TWO SECTIONS, MINIMUM SECTION 
LENGTH FOR TWO SECTION POLE SHAFT IS 4, 6 m ( 15' -0"). 

6. PROVIDE POLE ARM ATTACHMENT TO POLE SHAFT AS SHOWN IN DETAIL 11B", WlTH TWO, 
THREE OR FOUR ATTACHMENT BOLTS, AS REQUIRED FOR DIFFERENT ARM LENGTHS. 

7. USE GALVANIZED OR STAINLESS STEEL FLAT WASHERS TO PROVIDE A 3 ( 1/s"lTO 6 ( ¼") 
DRAINAGE GAP ABOVE CONVENTJONAL POLE FOUNDATIONS. THIS ELIMINATES THE NEED FOR 
DRAIN GROOVES, DRA[N PIPES AND CAULKING. USE SHIMS AS REQUIRED. 

8, FURNISH CONVENTIONAL STEEL LlGHTING POLES WITH SINGLE MEMBER BRACKET TYPE ARMS 
UNLESS OTHERWISE INDICATED OR SPECJFIEO ON THE PLANS OR SPECJAL PROVISIONS. 

9, THE MOUNTING HEIGHT (S DEFINED AS THE HEIGHT OF THE LUMINAIRE ABOVE THE ROADWAY 
AND IS TO BE WITHIN 0.3 rn ( 1'-0"l OF THE MOUNTING HEIGHT SPECIFIED. 

10. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UN ITS IN ( J PARENTHES l S. 

11. PROVIDE ALUMINUM POLES WITH TRUSS ARMS MEETING THE GENERAL SILHOUETTE 
REQUIREMENTS OF STEEL POLES. 

**FOR TYPE S LIGHTING POLES, TAKE INTO CONSIDERATION THE BREAKAWAY 
DEVICE HEIGHT. 

TERMINOLOGY 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
CONVENTIONAL LIGHTING 

POLE DETAILS 

R.:z;:::D APR. 30 , 2003 

~~ 
DIRECTOR, BUREAU OF DESIGN 

OMM~-D APR. 30., 2003 SHT _L OF....£.. 

CHIEF ENGINEER RC-83M 



ORIVE EXTENSION----, 

OVERLOAD CLUTCH 

TERMINAL BOX7 

~POWER CABLE 

+--------SUPPORT CABLE 
(3 REQU IREOl 

~ CABLE TERl.UNATOR 

HEAD FRAME .,,----NICKEL TIP COPPER LIGHTNING ROO, 

LUNINAIRE~ f 

LUMINAIRE RING 

500 120") I.IINIMUM ABOVE 
HEAD FRAI.IE COVER ; 
LIGHTNING ROD GROUNDED 
TO LUG AT TOP OF 
POLE WITH 53,43 mn2 (AIG •110 l 
BRAJDEO COPPER, 

DRILL IIOTOA/_ /_ 

~ 
------------- POWER CABLE CONNECTOR 

( WATERTIGHT) 
SOLID NEUTRAL BAR 
[SOLATED FROM GROUNO HEMA 4, 

TERMINAL BOX 

TERMINAL BOX 
WOUNTEO ON 
LOWER I NG RING 

CONTROL~ 
ON MIN ~~bTC~ j 

.!'~:;-;;: ,::: _; I 
POWER SUPPLY___/ 

* TRANSFORMER 
IS OPTIONAL. 

21. 15 mn2 ( •41 
BARE COPPER TO 
GROUND ROD •11 

&----t-11--ft----GUJDE CABLE 

----- WINCH 

WINCH CABLE 

SAFETY CABLES - TWO REQUJRED 
WHEN POLE IS FURNISHED 
WITHOUT LATCHING DEVICE. 
ATTACH TO WINCH MOUNTING 
PLATE OR TO EYE BOLTS IN 
THE FOUNDATION. 

TYPICAL LOWER SECTION MECHANISM 

~ 
QR 

I 

I 
SECTION 

WELD BEAD 

CHAMFER OUTS I DE ,~I 1 

OF LOWER SECTION 

CHAMFER INSIDE-~-"-""-"-~ 
OF UPPER SECT! ON 

POLE OVERLAP DETAIL 

GRIND SMOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
MULTlSECTIONAL POLES 
AT THE OVERLAP. 
INSIDE OF OUTER 
SECTION ANO OUTSIDE 
OF MALE MATING 
SECTION, 

LIGHTNING 
ARRESTER 

G N L 1 L2 

MOUNTED ON LUI.IINAIRE 
LOWERING RING 

{SEE NOTE 1.l 

HIGH MAST POLE 

1 0 AMP FUSE , GLASS TUBE 
TYPE IN FUSE BLOCK 

SOL ID PHASE BAR 
! OPTIONAL) 

,__ ___ 20 AMP ENCLOSED 
CIRCUIT BREAKER 
< SEE NOTE 21 

HAND HOLE 

C 

il! 
~ 
il! 
'ii 
~ 
% 

~ 
w 
% 

NOTES 

1. SEAL HEAD FRAME AND LUMlNAIRE ASSEMBLIES TO PREVENT INTRUSION 
OF BIRO L !FE, 

2. PROVJDE 2 POLE, CIRCUIT BREAKER DISCONNECT, IN HEMA 1 
ENCLOSURE WITH EXTERNAL OPE RAT I ON. 

3. GROUND LIGHTNING ROD GROUNDING CONDUCTOR DIRECTLY ON THE POLE 
SHAFT WITH LUGS PROVJDED BY THE t.lANUFACTURER OF LIGHTNING ROD. 
BONO THE NEUTRAL WIRE TO THE GROUND EITHER AT THE GROUND LUG 
OR INSIDE THE ENCLOSURE AT THE POLE BASE. 

4, MAKE ALL t.llSCELLANEOUS HARDWARE STAINLESS STEEL. 

5, PROVJDE WIRING, FROI.I TERMINAL BOX TO LUt.llNAIRE, IN 
WIREIAY PROVIDED IN LUI.UNAIRE RING OR IN SEALTITE 
FLEXIBLE CONDUIT. 

6, AFFIX POLE IDENTIFICATION & DATE TAG TO EACH HIGH 
I.IAST POLE, 

1. PROVIDE BOXES AS PER PUBLJCATION 408/2000, SECTION 
1101, 11 (cl. PADLOCKS ARE NOT REQUIRED FOR THE BOXES. 

TYPICAL CIRCUIT SCHEMATIC TYPICAL HIGH MAST POLE 

3 I 1/a ") DIA, HOLE FOR 
ATTACHMENT WITH SS 
RIVOTS OR SCREWS, 

ALUMINUM HOLDER FOR 
SLIOE-lN CHARACTER 
PLATES. 

1 A 
CIRCUIT ----1---' 
IDENTIFJCATION 

114 
POLE 

NUMBER 

25 (1") HIGH 
REFLECTJVE 
CHARACTERS. 

~ IMIOl-l1YIRI J 
LPROVIOE CHARACTER PLATES 

WITH BLACK CHARACTERS ON 
WHITE BACKGROUND OR WHITE 
CHARACTERS ON BLACK 
BACKGROUND. 

POLE IDENTIFICATION AND DATE TAG DETAIL 
FOR CONVENTIONAL AND HIGH MAST POLES 

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

COMMONWEAL TH OF PENNSYLVANIA 
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BUREAU OF DESIGN 

HIGHWAY LIGHTING 
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