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Change #7 
Publication 72M 
Se~171_ber, 1995 Edition 
Date 

February 18, 2000 

Revisions to Standards for Roadway Construction RC's 12M, 23M, 31 M, 34M, 39M, 57M, 58M, 59M, 82M, 83M, and 84M. 

INFORMATION AND SPECIAL INSTRUCTIONS: 

Incorporate the attached revisions into the September 1995 Metric 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 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. 

RC-12M (1of 2) 

(2 of 2) 

RC-23M (1& 2 of 3) 

(3 of 3) 

RC-31M(1 of1) 

RC-34M (2 of 10) 

(8 of 1 O) 

(9 of 10) 

(10of10) 

RC-39M (1, 2 & 3 of 5) 

RC- 57M(1 of 5) 

(3 of 5) 

(4 of 5) 

RC-58M (1 of 6) 

f3 of 6) 

RC-Sheet# Change Description 
• Previous 1 of 1. Changed title block to add sheet 2 of 2. 

• This sheet was added to show limits of backfill at integral 
abutments. 

• Previous 1 and 2 of 2. Changed title blocks to add sheet 3 of 
3. 

• This sheet was added to show bridge approach slab 
details with integral abutments. 

• Revised note 2 and added note 5. 

• For Type D Endwall, the maximum pipe size was increased to 
1275 MM. 

• Revised note 1 and added note 8. 

• Added "CAST-IN-PLACE AND PRECAST" to the title 
block. 

• Revised note 2 and combined notes 4 and 9. 

• Added notes 10 and 11 relative to tapers and suitable 
lifting devices. 

• Modified inlet Boxes Type 1 and Type II have been redesigned 
to simplify manufacturing and construction. All of the details on 
this sheet have been revised including dimensions and 
reinforcement. Also revised Note 6. 

• Revised note 2 and added reinforcement notes in 
Section A-A. 

• Added "CAST-IN-PLACE AND PRECAST" to the title 
block. 

• Minor changes to the metric dimensions for consistency 

• Revised notes 2 and 9 

• Revised note 1. 

• Revised the reinforcement note in Section B-B. 

• Revised notes 2 and 6 

• Revised notes 1 and 2 

(5 of 6) 

RC-59M (1 of 2) 

I RC-82M (1 of 1) 

RC-83M (1 of 2) 

RC-84M (1 of 1) 

I CANCEL THE FOLLOWING: 

Index Sheet 
RC -12M 
RC - 23M 
RC - 31 M 
RC - 34M 
RC - 39M 
RC - 57M 
RC - 58M 
RC - 59M 
RC - 82M 
RC - 83M 
RC -84M 

August 16, 1999 
August 16, 1999 
March 6, 1998 
May 16, 1997 
August 6, 1999 
March 6, 1998 
January 15, 1999 
A11gust 16, 1999 
September 30, 1998 
September 30, 1998 
September 30, 1998 
September 30. 1998 

• Revised details in Section D-D 

• Revised notes 4 and 7 

• Revised note 2 and deleted note 9 

• Deleted the reference to octagonal poles. 

• Changed the minimum setback dislance to 0.9M for Type 2-S 
guiderail. 

• Added a note requiring that truss arm aluminum poles meet the 
silhouette requirement of steel poles. 

• Added 120/240 volt as a typical supply voltage. 

• Clarified that a split bolt connector can be used to connect the 
neutral to the ground in pole bases. 

REQUEST ADDITIONAL COPIES FROM: 

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

APPROVED FOR ISSUANCE BY: 

Bradley L. Mallory 

::r~~a:iQ~ 
Michael M. Ryan, P.E. ~ 
Deputy Secretary for 
Highway Administration 
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RC-10M ______ SEP 25, 1995_CLASSIFICATION OF EARTHWORK 
RC-1 lM_I 2 Sheets) __ JAN 15, 1999_CLASSIFICATION OF EARTHWORK FOR STRUCTURES 

* RC-12M_l2 Sheetsl FEB 18, 2000_BACKFILL AT STRUCTURES 
RC-13M ______ SEP 25, 1995_PAY LIMIT OF SUBBASE 

PAVEMENTS 
RC-20M_I 3 Sheetsl __ AUG 16, 1999_.CONCRETE PAVEMENT JOINTS 
RC-21M AUG 16, 1999_REINFORCED CONCRETE PAVEMENT 

"RC-23M_I 3 Sheets) __ FEB 18, 2000_BRIDGE APPROACH SLAB 
RC-24M MAR 06, 1998_PAVEMENT RELIEF JOINT 
RC-25M_I 5 Sheets) __ AUG 16, 1999_SHOULDERS 
RC-26M_I 5 Sheets) __ MAR 06, 1998_CONCRETE PAVEMENT REHABILITATION 
RC-27M 
RC-28M 

DRAINAGE 
RC-30M_I 4 Sheets) __ 

* RC-31M ______ _ 
RC-32M ______ _ 

RC-33M 

JAN 15, 1999_PLAIN CONCRETE PAVEMENT 
AUG 16, 1999_0VERLAY TRANSITIONS AND PAVING NOTCHES 

AUG 16, 1999_SUBSURFACE DRAINS 
FEB 18, 2000_ENDWALLS 
SEP 25, 1995_SLOPE PIPE FITTINGS, PIPE CONNECTORS AND 

CONCRETE COLLAR FOR PIPE EXTENSION 
SEP 25, 1995_END SECTIONS FOR PIPE CULVERTS 

* RC-34M_I 10 Sheets) __ FEB 18, 2000_!NLETS 
RC-35M SEP 25, 1995_DRAINAGE DIKE 
RC-36M MAY 16, 1997_SPRING BOXES 

* RC-39M _ I 5 Sheets) __ FEB 18, 2000_ STANDARD MANHOLES 
RC-40M SEP 25, 1995_SLOPE PROTECTION 
RC-43M SEP 25, 1995_GAB IONS 

STANDARD DRAWING 
NUMBER 

DRAWING 
DATE DESCRIPTION 

GUIDE RAIL AND MEDIAN BARRIER 
RC-50M_l2 Sheers)_ SEP 30, 1998_GUIDE RAIL TRANSITION AT END OF STRUCTURE 
RC-52M_I 6 Sheets)_ AUG 16, 1999_TYPE 2 STRONG POST GUIDE RAIL 
RC-53M_I 2 Sheets)_ AUG 
RC-54M_I 4 Sheets) __ AUG 
RC-55M SEP 

* RC-57M_I 5 Sheets)_ FEB 
* RC-58M_ I 6 Sheets)_ FEB 
* RC-59M _ I 2 Shee tsl_ FEB 

FENCES AND CURBS 

16, 1999 _ TYPE 2 WEAK POST GU IDE RAIL 
16, 1999 _BARRI ER PLACEMENT AT OBSTRUCT IONS 
30, 1998_TYPE 2 WEAK POST MEDIAN BARRIER 
18, 20QQ_CONCRETE MEDIAN BARRIER 
18, 20QO_SINGLE FACE CONCRETE BARRIER 
18, 2000_CONCRETE GLARE SCREEN 

RC-6QM_I 3 Sheets)_ SEP 25, 1995_RIGHT-OF-WAY FENCE 
RC-61M SEP 25, 1995_RIGHT-OF-WAY GATES AND REMOVABLE FENCE SECTIONS 
RC-63M _ I 2 Sheets) __ SEP 25, 1995 _ PERMANENT BARRICADES 
RC-64M MAY 16, 1997 __ CURBS AND GUTTERS 
RC-65M MAY 16, 1997_CONCRETE MOUNTABLE CURBS 
RC-66M MAR 06, 1998 _ CONCRETE TRAFFIC SE PARA TOR 
RC-67M_I 2 Sheets)_ SEP 25, 1995 __ CURB RAMPS 

POLLUTION CONTROL 
RC-70M_I 5 Sheets)_ JAN 15, 1999_EROSION AND SEDIMENT POLLUTION CONTROL 

HIGHWAY LIGHTING 
RC-80M_I 2 Sheets)_ SEP 30, 1998 _HIGHWAY LIGHTING-FOUNDATIONS 
RC-81M ______ SEP 30, 1998_HIGHWAY LIGHTING-JUNCTION BOXES-LIGHT DUTY 

* RC-82M ______ FEB 18, 20QQ_HIGHWAY LIGHTING-JUNCTION BOXES-HEAVY DUTY 
* RC-83M_I 2 Sheets)_ FEB 18, 20QQ_HIGHWAY LIGHTING-LIGHTING POLE DETAILS 
* RC-84M ______ FEB 18, 2000 _HIGHWAY LIGHTING-LIGHTING AND ELECTRICAL DETAILS 

ROADSIDE DEVELOPMENT AND PLANTING 
RC-91M _____ _ SEP 30, 1995_BRACING AND PLANTING DETAILS 

Septerrber 1995 Edition 
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BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES 
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FOUNDATION PREPARATION FOR RC BOX 
ARCH CULVERTS ON FINE GRAIN SOIL 
NOTE: EXCAVATE THE LAST 600 WITH BUCKET WITHOUT TEETH 

TO KEEP THE FOUNDATION FIRM. 
FOR CULVERTS WITH SPANS LESS THAN 2500, BOTTOM 
MAY BE SLOPED IN ONE DIRECTION. 
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EMBANKMENT MATERIAL 

~ 
1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF PUB 408M. PLACE BACKFILL AND 

Et.lBANKMENT IN ACCORDANCE WITH THIS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON THE STRUCTURE 
DRAWINGS. 

2, USE ONLY R-3 ROCK LINING, MEETING THE REQUIREMENTS OF PUBLICATION 408M, SECTION 850.2(0); 
AASHTO NO. l, 3, 5 OR 57 COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALITY 
REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE B; OR TYPE OGS COARSE AGGREGATE, 
MEETING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN PUBLICATION 408M, SECTION 703,2, TABLE B. 
MEASURE ANO PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
00 NOT USE R-3 FOR STRUCTURE BACKFILL FOR ANY TYPE RC OR METAL PLATE CULVERT, PLACE A CLASS 2, 
TYPE B GEOTEXTILE BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKFILL ANO EXCAVATION/EMBANKMENT 
MATERIAL. PLACE A CLASS 2, TYPE B GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXTILE IS CONSIDERED 
INCIDENTAL TO THE SELECTED BORROW EXCAVATION STRUCTURE BACKFILL ANO WILL NOT BE PAID FOR SEPARATELY. 

3. TREAT BACKFILL LIMITS AT RETAINING WALLS AND W!NGWALLS 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 JS NEAR SUBGRAOE, 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 SPECIFIED LIMITS OF CLASS 1, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL. CONSIDER MATERIAL REMOVED OR STRUCTURE BACKFILL PLACCD BEYOND THE SPECIFIED LIMITS 
OF CLASS 1, 2 OR 3 EXCAVATION AS INCIDENTAL TO THE CLASS OF EXCAVATION SPECIFIED. 

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

9. INDICATE STRUCTURE BACKFILL QUANTITIES ON THE STRUCTURE DRAWINGS. 

10, ALL DI MENS I CNS ARE IN MILL I METERS ( nm) EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

SHT • ...l_ OF __l__ 

RC-12M 
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LIMITS OF BACKFILL 
INTEGRAL ABUTMENT 

LIMITS OF BACKFILL 
WINGWALLS OF INTEGRAL ABUTMENTS 

GENERAL NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS OF PUB 408/2000. PLACE BACKFILL AND 
EMBANKMENT IN ACCORDANCE WlTH THIS STANDARD DRAWING UNLESS OTHERWISE SHOWN ON THE STRUCTURE 
DRAWINGS. 

2. USE ONLY R-3 ROCK LINING, MEETING THE REQUJREMENTS OF PUBLICATION 408M, SECTION 850.2(0); 
AASHTO NO. 1, 3, 5 OR 57 COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALITY 
REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE B; OR TYPE OGS COARSE AGGREGATE, 
MEETING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE 8. 
MEASURE AND PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
DO NOT USE R-3 FOR STRUCTURE BACKFILL FOR ANY TYPE RC OR METAL PLATE CULVERT, PLACE A CLASS 2, 
TYPE B GEOTEXTILE BLANKET AS A BARRJER BETWEEN THE STRUCTURE BACKFILL ANO EXCAVATION/EMBANKMENT 
MATERIAL. PLACE A CLASS 2, TYPE B GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXTILE IS CONSIDERED 
INCJOENTAL 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 D[RECTED BY THE ENGINEER. 

6. PLACE STRUCTURE BACKFILL AND ADJOINING EMBANKMENT SIMULTANEOUSLY UNLESS OTHERWISE PERMITTED BY 
THE ENGINEER. 

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

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

9. INDICATE STRUCTURE BACKFILL QUANTITIES ON THE STRUCTURE DRAWINGS. 

10. All DIMENSIONS ARE GIVEN IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U. S, CUSTOMARY UNITS IN C) PARENTHESIS. 

11. PLACE BACKFILL W[THIN 600 ITITI FROM THE REAR FACE OF THE ABUTMENT AND THE WINGWALL IN LlFTS OF 
100 rrm. COMPACT EACH LAYER WITH TWO PASSES OF A WALK-BEHIND VIBRATORY PLATE SOIL COMPACTOR. 

12. BACKFILL SIMULTANEOUSLY BEHIND BOTH ABUTMENTS. KEEP THE DIFFERENCE BETWEEN THE FILL HEIGHT AT 
BOTH ENDS OF THE BRJOGE BELOW 300 nm ( 12") AT ALL TJMES DURING BACKFILLING. 

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

COMMONWEAL TH OF IPENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

~"4ENDED F,EB. , 2000 

DIRECTOR, BUREAU OF DESIGN 

SHEET _l__OF ..1.__ 

RC-12M 
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DETAIL A ( ALTERNATE) 
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ON STRUCTURE DRAWINGS 
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SEE RC-20M 
AND NOTE 2.\ 
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SECTION B-B 

NOTES 

1. CONSTRUCT IN ACCORDANCE WITH THIS STANDARD DRAWING 
OR AS INDICATED ON THE STRUCTURE DRAWINGS. 

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

3. 

4, 

WHEN CONSTRUCTION INVOLVES MORE THAN 2 LANES, CONNECT 
ADDITIONAL LANES REQUIRED TO STANDARD 2 LANE BRIDGE 
APPROACH SLAB USING TYPE L CONSTRUCTION JOINTS, AS 
SHOWN ON RC-20M, SHEET 2 OF 4. 

INSTALL NEOPRENE COMPRESSION SEALS TO A UNIFORM DEPTH 
WITH TOP OF THE SEAL NOT LESS THAN 6 NOR MORE 
THAN 10 BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIDE OF THE SEAL Af THE SAME ELEVATION, 

5. DETERMINE "d" BY ADDING 20 TO THE MAXIMUM 
COMPRESSED HEIGHT OF THE NEOPRENE COMPRESSION SEAL. 
<SEE MANUFACTURER'S INFORMATION.l 

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

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

8. All DIMENSIONS ARE IN MILLIMETERS ( ll1ll) EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

BRIDGE APPROACH SLAB 

8_._, 2000 I SHT _1_ OF_]__ 

RC-23M 
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----i' ,' 

~--
-ce-BEAM3....1 

>KEW 

I-BEAMS 

CHAMFER 

I. 

NOTES 

WHEN MAKING CONSTRUCTION CHANGES IN THE FIELD, THIS 
DRAWING IS TO SERVE AS A GUIDE FOR MODIFYING NOTCH 
DETAILS SHOWN ON PIS STANDARD DRAWINGS FOR 
ACCOMMODATING THE STANDARD 410 BRIDGE APPROACH SLAB. 

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

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

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

5. ALL DIMENSIONS ARE IN MILLIMETERS ( rrml EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 
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EDGE OF 
APPROACH 

7500 {15' -0") MIN. 

PLAJN OR REINFORCED CONCRETE 
PAVEMENT OR FLEXIBLE PAVEMENT 

"I"' 

I 
I 

I 

3 

( 1/8"} 

.,,I~ 

I 
I 

I 
I 

I 
I 

I 

~J 
~u 

2 ~o 
Or 
rr 

0 
- ro 

"-< • 
2x 

- ,1 

~1;: 
• • ~ 
• 0 -. o_ 
0 
M~ . -
ro o 
# N 

M ._ 

MI"' - J 
~ u 
~ 

WINGWALL 

•16 11 300 (#5 C! 12") {MAX.) TOP 
•19 Cl 300 (#6 Cl 12") (MAX.) BOTTOM 

WINGWALL 

7500 ( MIN, l 

PLAN 
•16 Cl 300 (#5 O 

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

MI"' - J 
~ u 

ro 

' 
SLEEPER SLAB/PAVEMENT JOINT r-- ~I"' 

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

{ SEE DETAIL Al oJ 
roU 

ELEVATION 

APPROACH SLAB - INTEGRAL ABUTMENTS 

APPROVED JOINT 
SEALING MATERIAL 

DETAIL B 

I 
I 

12")__;:i 

I 

I 
I 

I 

a 
r 
u 
w 
z 
z 

-0 • u 
V 
- r z ow 
ro~ . ~ 
;; 2i1 
~o Mr 
Oro 

< 
~J - ~ • ~ 
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it 
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FLEXIBLE PAVEMENT APPROVED 
SEALER BRIDGE APPROACH SLAB 

#16 11 225 (#5 II 9") 

"' d 

CC •25 O 300 (#8 O 12" 
J 
u 

1500 (5'-0") 

SLIDING SURFACE (D 

ROADWAY FLEXIBLE PAVEMENT 
{ BRIDGE TOTAL LENGTH LESS THAN 45 000 ! 150' l 

60 (2 ½"l CLR. 600 (2'-0") 
APPROVED SEALER 

FLEXIBLE PAVEMENT 

•16 O 300 (#5 O 

ro 

' 
N 

75 < 3 ") 
~ 

BRIDGE APPROACH SLAB 

SL ID ING SURFACE Ci) 

"15 ~ u 
r- 1500 ( 5' -0") 

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

RIGID PAVEMENT BRJOGE APPROACH SLAB 

J£ SEE DETAIL B, THIS SHEET Mlae - J 
~u 

'° 

SLIDING SURFACE C]) 

•15 0 225 (#5 II 9'') 

•19 O 350 
( •6 a 14 ") 

COAT WITH AN APPROVED EPOXY 
80NOING COMPOUND PRIOR TO 
POURING THE APPROACH SLAB 

TROWEL SMOOTH AND PLACE 2 LAYERS OF O. 1 nm ( 4 MIL. l 
POLYEHTYLENE SHEETIN3/~" G AS BOND BREAKER. 

NOTES: 
CD 

® 

TROWEL SMOOTH AND PLACE 2 LAYERS OF O. 1 nm ( 4 MIL. J 
POLYEHTYLENE SHEETfNG AS BONO BREAKER. 

ORIENT THE EDGE OF THE APPROACH SLAB PARALLEL 
TO THE INTEGRAL ABUTMENT FOR BRIDGE SKEWS 
LESS THAN 80. 5 DEGREES i.e. 1: 6 ( 6: 1 l SLOPE TO THE 
PERPENOJCULAR TO THE DIRECTION OF TRAFFIC. 

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

@ DETERMINE THE REQUIRED EXPANSION DAM OPENJNG 
AT THE TIME OF CONSTRUCTION AND THE MOVEMENT 
REQU1REMENTS OF THE EXPANSION JOINT AT THE END 
OF THE APPROACH SLAB IN ACCORDANCE WITH DESIGN 
MANUAL PART 4 AP,G.1.6. 

NOTE: 

~15 •25 Cl 300 (#8 0 12" 
~ u 
r- 1500 (5'-0") 

ROADWAY RIGID PAVEMENT 

DETAIL A 
I SLEEPER SLAB} 

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

COMMONWEAL l'H OF !P'ENNSYL VANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

BC-767M NEOPRENE STRIP SEAL FDR PRESTRESSED R '"&' F~ 2DOO "-'---"""' I SHEET_l_OF _l_ I 
CONCRETE AND STEEL l-BEAM BRIDGES * :;> . 

REFERENCE DRAWINGS DIRECTOR, BUREAU OF DESJGN - RC- 23M 



3-NO. 10 BARS, LENGTH AS REQ' D. 
COVER WITH CEMENT SLURRY 

TABLE A 
PAINT OR BITUMINOUS PAINT. * H 300 FOR 1000 PIPE. 

380 FOR 1500 PIPE. 
400 FOR 2000 PIPE. 
450 FOR 2500 PIPE. 

2 EMBANKMENT SLOPES 

PIPE SKEI A = 90' TO 60' SKEW A = 55• SKEW 4 = so· SKEW A = 45• SKEW A = 40" SKEW A = 30° SKEW • = 20° SKEW 4 a 1 o· X : OIAIETER e = 30• e = 35• e = 40" e = 45• e = so· e = 50• e = 10· e = so· 

*~Gr~ 
0 ~,o I -i EMBEDMENT 

1400 

( PRECAST) SUBSURFACE DRAIN OUTLET 

3-NO. 10 BARS, 450, COVERED 
WITH BITUMINOUS PAINT. 

380 

* 

/71 ~ ~- ~~ "'A'" t,,. ~ ,v ...... (o,,,V,,, 
, / l'i!,,---,..:.... /~ 71 

( , .. t,,., ,,,/,......,. / /,......,. I 
,1 -i~ ,, ;- I 

I _/ I -~ 
1 ENDWALL / , /1 ;/,, 

- I ,;:, ,, 
i, / / 

~
~-/ / 

/ / 
;y / 

? / :'\\ -
/ ,, 

/ 
/ 

o., Lo-• ' 
., 

I mri ,. ,. ,. 
900 1. 74 0 1. 39 

1050 1. 91 0 1. 73 

1200 2.09 0 2.08 
1350 2.26 0 2,42 

1500 2.43 0 2. 77 

1800 2. 78 0 3.46 

L., ' ,. ,. 
1. 80 o. 10 
1. 98 o. 10 
2. 16 o. 10 
2.35 o. 10 
2.53 o. 10 
2.90 o. 10 

., ,. 
1. 46 
1. 83 
2.20 
2.56 
2. 93 
3.66 

Lo-, ' w, Lo-, ' 
., L., ,. ,. ,. ,. ,. ,. ,. 

1. 87 o. 15 l. 57 1. 97 o. 20 1. 70 2. 10 
2.07 o. 15 1. 96 2. 18 o. 20 2. 12 2.33 
2.27 o. 15 2.35 2. 40 0.20 2.55 2.57 
2.46 o. 15 2.74 2. 61 0.20 2. 97 2,80 
2.66 o. 15 3. 13 2.82 0.20 3.39 3.03 
3.05 0. 15 3. 92 3.25 0.20 4. 24 3.50 

NO, 1 0 BARS, WELDED BOTH WAYS, 
COVERED WITH CEMENT SLURRY OR 
BITUMINOUS PAINT.---~ 

-ISO!--
RODENT~]~ 

191 I I l 
SHIELD 6 

SLOTTED 
HEADWALL 

DETAIL 

SUBSURFACE DRAIN OUTLET ENDWALL 
I I 

I I 
I 

~5~ 

LOCAL CONDITIONS WILL 
GOVERN DIMENSION A~E· 

Lo-E 2.50-t + 300 

PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
< 250 nm 2/ml 
EACH WAY. ..£J 

PLAN VIEW 

-------I 7 5 i-- 7 75 i-- __________ -Til-7 FOR PRECAST USE ~-t------1 ~ [2:J 1-i No.13 BARS ITYP.I _.'_; I 

~

H L ~:) == :·r 
75 I I I 100 

Ll--_o_+--15_0_--1~ 1 1 900 

1 

I 450 I 

FRONT VIEW 
SUBSURFACE DRAIN OUTLET ENDWALL ( SLOPED) 

150 

fil 

1301_ 

' I ; ·;:~ .. , 
-~/~EW• 

No. 13 BARS C 300 C TO C 
ITYPIEAC~ WAY TOP & BOTT 

4 ~frl ' t: 5l ~,f I "J 
L~-1 

~ 

~ 
SECTION 0-0 

NO. 13 BARS o 300 C TO C 
( TYPl EACH WAY ~ 
TOP & BOTTOM SIOE ELEVATION VIEW 

TYPE D-E ENDWALL 
L E-S 17 

NOTES: 1~~~ 
e THE WALL WHICH THE PlPE IS 

CONNECTED TO SHOULD BE 
PARALLEL TO THE ROADWAY. 

• Le-s = 2. 5De-s + 300 

~l 
PROVIDE l LAYER OF ~I REINFORCEMENT BARS 
( 250 nm 2 /ml ~r lJ EACH WAY.~ 

PLAN VIEW 

150 

I ~=~ 
,~ .. +r=' gj : 
~ 
SECTION E-E 

NO. 13 BARS o 300 C TO C 
( TYPl EACH WAY ~ 
TOP & BOTTOM SIDE ELEVATION VIEW 

TYPE E-S ENDWALL 

# 
FRONT ELEVATION VIEW 

BASE SECTION FOR TYPE D-W 

PIPE lo DIAMETER I. 1-=I =icl~=:::e::<'.ldll _ILJI ~1 
450 AND 525 1500 
600 AND 675 2100 
750 AND 825 2700 
900 AND 975 3000 

1050 AND 1125 3300 
1200 AND 1275 3600 

:~~ ~t PLAN VIEW 
PROVIDE 1 LAYER OF REINFORCEMENT 
BARS ( 250 rrm 2/ml EACH WAY. 

150 300 150 

c:lfilf50 gj 

TO C 
TOP & BOTT. 

lo 

cl lj 

~ 
.£J 

SECT ION C-C FRONT ELEVATION VIEW 

TYPED ENDWALL 

FRONT ELEVATION VIEW 
HEAD & WINGWALL SECTION 

FOR TYPE D-W 

11
2 300 

ALLOW FOR OPTIONAL_/ 
APRON ON PRECAST 
UN ITS. 

PLAN VIEW 

_175 
y 150 

.=::I300 

[ I E-4 I J :l 
SECTION A-A FRONT ELEVATION VIEW 

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

' 1. 

0.23 
0.23 
0.23 
0.23 
o. 23 
o. 23 

., Lo-, ' 
., L~, ' 

., Lo-1 ' 
., ., A~, ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. 

'""' 
1. 87 2.50 o. 41 2.40 3. 33 o. 53 3. 51 5.88 1. 52 6. 91 1. 39 300 

2.33 2.80 o. 41 3.00 3. 77 o. 53 4. 39 6. 75 1. 52 8.64 1. 73 300 

2. 80 3. 10 o. 41 3.60 4. 21 0.53 5.26 7.61 1. 52 o. 37 2.08 300 

3.27 3.40 o. 41 4. 20 4.65 0.53 6. 14 8.47 1. 52 2.09 2. 42 300 

3. 73 3. 70 0. 41 4. 80 5. 09 o. 53 7.02 9.34 1. 52 3.82 2. 77 375 

4.67 4.30 o. 41 6.00 5.96 o. 53 8. 77 1. 07 1. 52 7. 28 3. 46 375 

NOTES 

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

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

3. USE CLASS A CONCRETE OR BETTER & CHAMFER EXPOSED EDGES AT 25. 

4. PROVIDE PIPE OPENING SIZE IN PRECAST UNITS AT LEAST 
50 BUT NOT MORE THAN 100 LARGER THAN THE OUTSIDE 
DIAMETER OF THE PIPE. 

5. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING AND 
INSTALLATION OF PRECAST ENOWALLS. GALVANIZE METAL 
DEVICES AS SPECIFIED IN PUB 408M SECTION 1105, 

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

7. PROVIDE MORTAR BED OF 25 PLACED ON TOP OF THE SUBBASE 
MATERIAL FOR LEVELING PURPOSES, WHEN REQUIRED. 

8, PROVIDE REINFORCEMENT ( 250 nm2/ml IN ACCORDANCE WITH 
PUBLICATION 408M, SECTION 709. 

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

10. ALL DIMENSIONS ARE IN MILLIMETERS ( ITTT'J EXCEPT AS NOTED. 

OM 
**SD COS 8 SIN SKEW .-1: 

Do-1 

Lo-w SD + 0. 70 m 

W, = ZDo-c~s°" ;o m( FOR 1: 2 SLOPEJ 

W1 = co~ e <Do_, - 0.5 1x0
i (FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 
DIMENSION OF THE SLOPE DESIGNATION.) 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

SHT _l__ OF ....1.... 
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GRATE (STRUCTURAL STEEL SHOWN) GRATE (CAST IRON SHOWN) 

TYPE C FRAME 
(STRUCTURAL STEEL SHOWN) 

TYPE C INLET 
CONCRETE TOP 
UNIT 

150 

GRADE ADJUSTMENT 150 
RING, SEE NOTE 5. 

INLET BOX 

,··. ,· l.:-:,.,.:-:, .... :-:'.''.'. •" 
-·- "!-•' -·- "!," • ! " •• " • ! ~--. "!" ···-' 

.·_·· :;.·.-_«: ::.i . • ,r'l " ;i " . .-i " ~.-

\_.:.: .. :~-·: ... \ .. \" _ .. \ i 

· .• : =!:·· :.: "!" • ·." •• ·., · .. 

• ,t'I • " ,rl " ,r'l 

•· 
.v.l· 

:•: • ...:.:-: •. ·-: • .i..:•: •. ,:.:-: •. i.. 
! .. , ...... '! ......... '! .......... '!., ..... : .. ! ........ : :!: .. · 

. :.,4· .. #. ·.-i • -: ..., • #. <'I • ·.-: :;. ·• ·.#. :<1 

.i. .:• : .... : .:- : •. .:· : •. ,: .:· : •. i. .·• 
·.v: :!:,·:,: :!:"'·.:v: :!:.,·:v: :!:,·.:,: 

TYPE C INLET 

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

TYPE M INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

INLET BOX 

:;. ·. 
. . . . . .. 

TYPE C ALTERNATE INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT RING, 
SEE NOTE 5. 

INLET BOX 

-·- • " •••• " -· ••••• " • -~ d ••• "!_.·.,. -· 
.'_4. :.-i " ,r'l • ,r'l " ,t'I '_( :,r'l·- ·.•.:-1· 

·' ·- .. • -. ~- .. ,:.,< : .. 
-:" :\ .• : ... \ .• .. \ .... \ ... :\ .i. .· 

'/ ..... - ... -... -:.:: 
" ;i· .,, ; .•. f"I· 

. \ .• 

TYPE S INLET 
CONCRETE TOP 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

GRATE (STRUCTURAL STEEL SHOWN> 

INLET BOX--+- !-.,--... ·!··· -.. : v:,· V "·' .. • ! .... V !:~· . -..... -:.i- ,. -.:.<:·. 

.:· : .. ,: .:· : .. ,: .:· .. 
. :!.',·.:v: :!:.,·:,: :!:"'·.:v: :!:,·.:,. '! 

• ·.-i '·;,· '#...., .... ;,.· ... ..., .. :~: . ... ,. ...... · .•.. ,. · .... · :· ... .. 
/ "' " ! ..... · ! ........ · .. · 

' ;, • ' ·..., #. • ..., .. , .. 
·1:1: 

TYPES INLET 

TYPE M FRAME 
(CAST IRON SHOWN) 

~~GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

--!---INLET BOX 

. ::).~~·<:. ·.~~'{/~~\\~~\ .. ~ .. ::; ...... :"4: 
! ... · ·'· '! ......... '!,, ...... ·!,"':"·.,·~. : .. : : 

... ·;,.·. ·. '· ·;, · ...... :;.· 
·~ ·. : :· ,\_ :~.·: .. ,~::~~ .. <. .. ~~·.~:.<;·~;. :; 
!. •, 

TYPE M INLET 
. . :! :,·.:v."· '.~ .: .. : ;'!,. . 

'$. 

I. 

2. 

,. 

, . 
5. 

6. 

7. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

A, CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION <\08M, SECTIONS 
605, 606 AND 71<\; AND AS MODIFIED 
HERE IN. 

B. MINIMUM CONCRETE CLASS1 
CAST-IN-PLACE CLASS A 
PRECAST CLASS AA 

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE 
WITH PUBLICATION <\08M, SECTION 709. PROVIDE 
MINIMUM YIELD STRENGTH OF <\00 MPa. 

D. CLEAR COVER FOR STEEL: 
WALLS: CAST- IN PLACE 50 

PRECAST <\O 
FOOTINGS: CAST- IN PLACE 

PRECAST 

60 ( TOP BARS) 
BO <BOTTOM BARSl 
50 {SIDE COVER) 
50 { TOP BARS) 
<\O (BOTTOM BARS) 
<\O (SI DE COVER) 

SLABS: CAST- IN PLACE 50 ( TOP & BOTTOM BARS) 

THIS SHEET DEPICTS THE VARIOUS COMPONENTS REQUIRED FOR 
COMPLETE INLET ASSEMBLIES. FOR INDIVIDUAL COMPONENTS ANO 
OTHER SPECIAL DETAILS, SEE THE FOLLOWING: 

• SHEET 2 OF 10 FOR CONCRETE TOP UNITS • 
• SHEET 3, <\ & 5 OF 10 FOR GRATES AND 

GRADE ADJUSTMENT RINGS. 
• SHEET 6 OF l O FOR FRAMES. 
• SHEET 7 OF 10 FOR STANDARD INLET BOXES !CAST-IN-PLACE). 
• SHEET 8 OF 10 FOR STANDARD INLET BOXES !PRECASTJ, 
• SHEETS OF 10 FOR MODIFIED INLET BOXES !CAST-IN-PLACE AND 

PRECASTl . 
e SHEET 10 OF 10 FOR TYPE 0-H INLET. 

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

• 
• 
• 

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

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

TYPE S INLET IS DESIGNATED FOR INSTALLATION IN 
SHOULDER SWALE AREAS. 

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

USE PRECAST CONCRETE OR STEEL GRADE ADJUSTMENT RINGS WHEN 
REQUIRED. (REHABILITATION PROJECTS) 

FOR WALL REINFORCEMENT, BOTH DIRECTIONS, USE 
250 ITTTI 2/m MIN EACH WAY, EACH FACE ( 152 MAX, SPACING. 

FOR f'OOTING REINFORCEMENT, TOP ANO BOTTOM, USE NO. 13 BARS AT 
300 CENTERS EACH WAY OR <\20 rmi /m2 WWF { 152 MAX, SPACING). 

8. ALL DIMENSIONS ARE IN MILLIMETERS ( rrrnJ EXCEPT AS NOTED. 

9. PROVIDE WEEP HOLES ON INLET BOXES WHEN REQUIRED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
INLET ASSEMBLIES 

2000 SHT _L OF ..JJ) 
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190 
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I 1s2I 

-
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I 

' ' A 

- _j 

686 

1226 03 

1454 

PLAN VIEW 

1073 190 

127 Cl 
' ' ., 

473 h21t--l 64J 131 :J 

1150 
k'. / 

SECTION A-A 

,s 

/ 152 

NO. 13 BARS 
TOP & BOTTOM 
( TYPJ 

TYPE C 

S9 7 ( TYPJ 

DOWEL BAR HOLES, 
SEE NOTE 5. 

150 

SIDE VIEW FRONT ELEVATION VIEW 

114 

178 2~ 

GUTTER GRADE 
POINT 

800 

SECTION B-B 

DOWEL BAR HOLES, 
SEE NOTE 5. 

150 

X 3.2 

1--------------1 

~ rf .. f 
GLOS :} 

' 

I 
610 

190 

,iEl 1;1-. . 
~ 

. . ,· 

1150 

1454 
Ls l 

PLAN VIEW 

1074 190 

NO. 13 BARS 
TOP & BOTTOM 
! TYPl -----r--., 

-- ---r, ~· . 
1150 ~ 

SECTION A-A 

1003 

I 
R•25 

•• 'J. . ~ ·"· . . •' ~--·-·~--
.< 

SIDE VIEW FRONT ELEVATION VIEW 

178 25 800 

GUTTER GRADE 
POINT 

50 
fil__Q 

SECTION B-B 

152 

NO. 13 BARS 
TOP & BOTTOM 
(TYPJ---

TYPE C ALTERNATE 

A 

L 
686 

64 

1150 

rs •SEE NOTE 6_. 

L ~ 
,~ 152 

\/ ~25 3S 
\ 25 ct !...-· < \ 

.......... ~ 1: <1 

l! 'l - )·. 7:-:;_~-;--- :~ J, 9 

-r~{/A.~• 1226 

l-s 
1454 

PLAN VIEW 

~--

µgj/ 
~O. 13 BARS 

TOP & BOTTOM 

1150 

( TYPl SECT I ON A-A 

686 

I 

~8 

~ 

914 

I 
"· ;., 

152 

38 64 
12 

-;-/;3 
3N 

I 610 

32 X 32 X 3, 2 
~IN 

SECTION B-B 
TYPES 

rs 

1226 

1454 
Ls 

PLAN VIEW 

152 

~ 
f",I• 

~ ·~ 

~ 
914 

J 
I 

fili ~ 

38 , r 

fil.Q 

32 X 32 X 3,2 
MIN 

NOTES 
1. THIS SHEET DEPICTS THE SHAPE ANO DIMENSIONS 

REQUIRED FOR UNIFORMITY AND COMPATIBILITY. 
PERMIT ONLY TOP UNITS SUPPLIED BY A MANUFACTURER 
LISTED IN BULLETIN 15. 

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

3. PROVIDE ANGLES EMBEDDED IN THE CONCRETE 

4. 

5. 

6. 

7. 

8. 

AS A BEARING AREA FOR THE GRATE FOR ALL TOP 
UNITS WHICH SEAT THE GRATE DIRECTLY WITHIN 
Tl-IE UNIT. 

PLACE A TYPE M INLET ADJACENT TO THE BACK EDGE 
OF THE CURB, FLUSH WITH THE PAVEMENT SURFACE, 
WHEN REQUIRED WITHIN A CONCRETE MOUNTABLE CURB 
SECTION. 

DOWEL TYPE C INLET TOP UNITS WITH 2-NO. 25 x 300 
DOWEL BARS AND PLACE PREMOLDED EXPANSION JOINT 
FILLER 6 WIDE WHEN CONNECTING TO ADJACENT CURB 
SECTIONS. 

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

ALL DIMENSIONS ARE IN MILLIMETERS lrrml EXCEPT 
AS NOTED. 

TAPERS MAY BE PROVIDED ON INSIDE VERTICAL FACES OF 
PRECAST INLET TOPS TO FACILITATE FORM STRIPPING. 
HOWEVER, BOTTOM DIMENSIONS MUST NOT BE REDUCED, 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

SECTION A-A SECTION B-B 

CONCRETE TOP UNITS 
CAST-IN-PLACE AND PRECAST 

TYPE M 

Rl;COMMENDED FEB. is 1 2000 
"", 7 -

SHT ...2..0F...li> 

mt/ 
DIRECTOR, BUREAU OF DESIGN RC-34M 



SEE TYPICAL 

G 
/ 

\ 

I 

" 

. - . -
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r-.. 6 MIN 
V 6 MIN ..__c TYPl 

197 
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SEE TYPICAL 
CORNER DETAILS 

~ 
~ 

~ 

19 
R ( TYPl 
ETA IL 

22 BARS AT 51 C TO C (TYPJ 
13 x 64 X 635 BAR 

STRUCTURAL 
STEEL GRATE 

6 MIN ~ 
(TYPl 6 MIN *-

l TYPl 6 MIN 
6 MIN 

51 C TO 

38 

~4 

10 x 38 x 38 SPACER {TYPl 

GRATE SPACER DETAIL 

~(TYP) 
6 MIN ~(TYPl 

6 MIN 

TYPICAL CORNER DETAILS 

1213 

I I 9 19 I q 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 

~ 

' - - 32 ( TYPl -, 

'c-- ~ 

-

-

_,,. 

\ Cs 6 MIN( 

~ c. TQA11J<::.11i::i:ic::.i: i:innc::. 

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

~ 
0 0 0 0 0 0 

~ 164 

I 

/ - ' 

26 BEARING BARS 
AT 45 C TO C (TYPl 
13 X 64 X 635 BAR 

19--jl- 673 
~~19 

SECTION B-B 

"'-~----<( TYPl 

FOR SLOT FABRICATION 
SEE NOTE 5 ----~ 

~ ( TY Pl 
6 MIN 

DETAIL D DETAIL E 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 

UN I FORM !TY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING, PERMIT 
ONLY GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR A BULLETIN 15 LISTING, SUBMIT AN 841 x 594 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF CONSTRUCTION 
AND MATERIALS, MATERIALS ANO TESTING DIVISION FOR REVIEW 
AND APPROVAL. 

2. WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408M, SECTION 1105.03(rl. 

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

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

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

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

7. ALL DIMENSIONS ARE IN MILLIMETERS ( mnl EXCEPT AS NOTED. 

SEE DETAIL E 

92 C TO C 

TRANSVERSE 

19 "s 

BEARING BAR 

"s '\.-_ ,--SEE DETAIL D 

C TO C 

BAR & ROD SPACING DETAIL 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLET 
GRATES 
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1213 

4232 ~ ~ ~ t~ .~ 22~~~~@*1] 
~ SECTION F-F 

~7 E : « 
-

~, 
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~ 

~ 

-~~ ~~ ~~ 
~ FULL 

RAD !US 

SECTION B-B 

TWO PIECE GRATES 

//////JI 
C' 

(~I 

~ 
__;_a_ 

·~ ~ 
I 

~ ~~~~~~\J.cl 
' V45· 

I ~ 

~ 
PLAN 

-):;:i, 6~ 

~[F ~ ~ ~ 
JW.5 

SECTION D-D 

00 
~ 

32 r = 
~ 
~ 
~ 

I w 
~I I SECTION C-C 

i 
D~ 

00 
~ 

PLAN - ONE PIECE GRATE 

CAST GRAY IRON GRATES 
ASTM A-48, CLASS 358 

( SEE NOTE 3) 

00 
~ 

SECTION E-E 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 

UNIFORMITY AND INTERCHANGEABILITY. IT DOES NOT INCLUDE 
DETAILS REQUIRED FOR FABRICATION OR MANUFACTURING. PERMIT 
ONLY GRATES SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 
15. FOR A BULLET!N 15 LISTING, SUBMIT AN 841 x 594 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF CONSTRUCTION 
AND MATERIALS, MATERIALS ANO TESTING DIVISION FOR REVIEW 
AND APPROVAL. 

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

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

4. ALL DIMENSIONS ARE IN MILLIMETERS (rrml EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLET 
GRATES 

ct:~IRE 
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A 
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lllill,, SECTION A-A ~ 4 
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SECTION B-8 

.Jµ 10 

SECTION C-C SECTION D-D 

CAST IRON VANE GRATE 
SEE NOTE 7 
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1454 
NOTES 

11 ,o I 
. _[ 50 MIN, 152 MAX 

! --+ ~E~TION F~~No'. 13 BAR <TYP> 

1. PROVIDE MATERIALS AND CONSTRUCTION IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLlCATiON 408M, SECTIONS 605, 606 AND 714. 
PERMIT ONLY GRATES AND GRAOE ADJUSTMENT SYSTEMS SUPPLIED BY 
A MANUFACTURER LiSTED IN BULLETIN 15. FOR A BULLETIN 15 
LISTING, SUBMIT AN 841 x 594 REPRODUCIBLE SHOP DRAWING TO 
THE MATERIALS AND TESTING DIVISION, BUREAU OF CONSTRUCTION 
ANO MATERIALS FOR REVIEW AND APPROVAL. 

1454 

IG 
------

t I 1 
I 

~ -

I I 
~ 

i i---'o ,>N 152 MAX 

"' ' "' 
z 
0 -f-
u 

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

3. GRADE ADJUSTMENT RINGS: 
A. CUSTOM FABRJCATE EACH ADJUSTMENT RING FROM MEASUREMENTS 

PROVIDED WITH EACH ORDER. 
B, MANUFACTURE BAR STOCK AND RETAINER CLIP FROM U.S. MADE 

CARBON STEEL MEETING OR EXCEEDING THE MINIMUM 
REQUIREMENTS OF ASTM A-36M AND AASHTO TABLE 10.32. lA. 

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

D, PROVIDE AN ADJUSTMENT RING WHICH IS FLUSH WITH COVER 
AND DOES NOT ALLOW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RING WHICH CONFORMS TO THE 
SHAPE OF THE ORJGINAL FRAME. 

l___'. ___ :_ - -

,{ 
w 
V) 

4. PROVIDE RADJUS OF 3 (TYPICAU FOR ALL FILLETS AND ROUNDS, 
UNLESS NOTED. 

--G 
PLAN VIEW 

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

6, CAST IRON GRATES MAY BE USED AS ALTERNATES TO STRUCTURAL 
STEEL GRATES PROVIDED THEY ARE SUPPLIED BY A MANUFACTURER 
LISTED lN BULLETIN 15 AND APPROVED FOR HS25 LOADING. 

PRECAST CONCRETE 
GRADE ADJUSTMENT RINGS 

CAST IRON GRATES NOT APPROVED FOR HS25 LOADJNG MAY BE 
USED OUTSIDE OF THE TRAVEL LANES; AT THE EDGE OF OUTSIDE 
SHOULDERS, SWALES, WIDE MEDIAN SWALES AND INFIELD AREAS • 

7. ALL DIMENSIONS ARE IN MILLIMETERS ( rrrn.l EXCEPT AS NOTED, 

EXISTING GRATE 

-j F13 MIN D 6 MIN (TYP 
I / 6MIN 

~ ~BHEIGHT OF EXISTING GRATE 
'- 5ET5CRfil'~ -- -- -- -- -- -- HEIGHT OF ADJUST,SNT REQUIRED 

OR BOLT 

H 

l 

--1 1-- )9 SECTION H-H 

jK 

I 

'--K 
PLAN VIEW 

I 
H 

111 
J 

w "' ' e 

I "' • " 0 

z 0 

I 0 z 
r z -~ ;; f-;; 

I u w ~ ~ w 
V) 

STRUCTURAL STEEL 
GRADE ADJUSTMENT RINGS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLET 
GRATES 
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GRADE ADJUSTMENT RINGS 
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1219 89 

25 MJNl r-32 MIN J 
~

25 MIN cl j '7 2;3M~~N7 I ;45 M1I; MIN 

32 MIN 7 ...j_L __ ==== ·-'111 I I l 
I I 111 I I I 

616 

679 679 629 
806 

l 
794 

i µJl"""I i I 7f ~~ MIN 

32 MIN-

16 MIN-
2 MIN-

10~! MIN 

! 

A 

L 
19 

I . 
162 ' 

L25 MIN J SYMMETRIICAL J II \_ 140 L13 MIN 

C D MAX ABOUT 1 ~ MAX 

FERROUS CAST MATERIAL I STRUCTURE STEEL 
FABRICATION FABRICATION 

TYPE C FRAME 

1359 . -- -

102 MIN 102 Mlt-1 

·- 1--32 MIN 32 MIN-

,_ .)__16 MIN 13 MIN-t-

~ R::50 

,J 

A 
_j 

' 679 679 • 
1219 

I 

~ 

r-

7 • 

•APPROVE CORNER 
CONFIGURATION DETAILS 
THAT ARE THE FABRICATOR'S 
RESPONSIBILITY. 

-13 MIN 

132 Mn 

I ~~,2 N 

I I 

8 I' 9 

I 

- ~ I 02 

SEE DETAIL T-1. 

20, 

SEE DETAIL T-2. 

SECTION D-D 

~ 16MIN 
I INSIDE DIRECTION 

= 

l.M..Jilli 

SECTION A-A 

19 
MIN 

~13t.lIN 
INSIDE DIRECTION 

I 
64 

I "IN I / MjN I 

SYMMETRICAL 76_J__ L L1s MIN 

6 MIN / 
nr) 6 MIN 1 

; " -- ...... J 
32 MIN 

._ 13 MIN 32 MIN ABOUT l 
MAX -7~ UAV 

FABRICATION FABRICATION 

TYPE M FRAME 

I 1, MIN 

102 MIN 17 
SECTION B-B 

SEE DETAIL T-3. 

1, MIN 11 

:Ql 
203 

SEE DETAIL T-4. 

SECTION C-C 

NOTES 

6 MIN I/ ,,, 
TYP) 8 MIN ; 

25 MIN 
J 

DETAIL T-1 

203 

DETAIL T-3 

1. THIS SHEET DEPICTS THE O!MENSIONS REQUIRED 
FOR UNIFORMITY AND INTERCHANGEABILITY. 

25 MIN 

19 MIN 

~ 
20, 

[ 13 MIN 

7 
64 

j25 
i' 1'7 6 MIN 8 M!N (TYP 

13 MIN 

L 
102 MIN 

25 MIN 

DETAIL T-2 

[_19 MIN 

= 
102 MIN 

DETAIL T-4 

IT DOES NOT INCLUDE OETA!LS REQUIRED FOR 
FABRICATION OR MANUFACTURING. PERMIT ONLY 
FRAMES SUPPLIED BY A MANUFACTURER LISTED IN 
BULLET!N 15. FOR A BULLETIN 15 LISTJNG, 
SUBMIT AN 841 x 594 REPRODUCIBLE SHOP DRAWING 
TO THE MATERIALS AND TESTING OIV!S!ON, BUREAU 
OF CONSTRUCTION ANO MATERIALS FOR REVIEW ANO 
APPROVAL. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

3. WELD STRUCTURAL STEEL FRAMES IN ACCORDANCE 
WITH THE REQUIREMENTS OF PUBLICATION 406M, 
SECTION 1105. 03( rl. 

4. ALL DIMENSIONS ARE IN MILLIMETERS C rrml EXCEPT 
AS NOTED. 

BUREAU OF DESIGN 

INLET 
FRAMES 

SHT _6__. OF ...1.0 
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A 1810 

STANDARD BOX 
I ( SEE NOTE 2l 

150 TYP l j _ ~ ,sg:C \- D t ', 
TYPE 2 

STANDARD BOX 
EXPANDED IN THE 
LONG DIRECTION, 

SEE NOTE 2. 

7 
0 

>-
u 

~ w 
~ 

gQQ0 MAX 0 

FOR RCP LONG I DIRECTION 
t 2000 MAX 

FOR RCP 
~ 

OR 11250 MAX 
FOR CMP_ 

C 

>-
~ 
0 
~ 
~ 

OR 14750 MAX 
FOR CMP 

r-- ----;-) I_I ________ I._J_ 
I 

-f------------, 
TYPE 1 

STANDARD BOX 
EXPANDED IN THE 

SHORT DIRECTION, 
SEE NOTE 2. 

--! t--' - - - - - - - - - - J_i-1 
r--r+-;::-_ -~-=~~----=.=-_ -~ 1,7 
I I I TYPE 3 I 1 1 

EI I I STANDARD BOX I I 
~JT,-

L _ _ r - - ~ 

1454 

50 ± 3 

44 ± 3 

'i. WALLI 

11~11 
~ 

DETAIL A 

C 

PLAN 

25 + 3 
0 

22 ± 3 

SEE EXPANDED 
WALL DETAIL 

100 MIN 

9500 MAX 

l 
EXPANDED IN 

I I BOTH DIRECTIONS' I 
I I I SEE NOTE 2. I I I 

L_J-r+-- ----~J 
_J_j - - - r= - - - - - - ~ I 

L.- / _ _, 

1810 

INLET BOXES 
NO. 16 BARS 
TOP AND BOTTOM 
OF COVER 

(50 

76~ 

10 --l t:- I 

NONSHRINK 
MORTAR 

_j 

DETAIL 

OF 

B 

INSIDE FACE 
OF INLET 

NOMINAL 

100 MIN 

D 

( SEE NOTE 5J ( SEE NOTE 5l 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & 8.--+--~ 

150 MIN 

2750 
MAX 

HEIGHT 

'---oowELS, 
SEE NOTE 

150 MIN 

17B 

V 

m 

E 
jo 
~ 
N 

100 MIN 

LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

1150 
LONG DIRECTION 

61D 
SHORT DIRECTION I 330 

of' ~L_1.,1 
NO. 13 BARS 

( TY P J --------': 

PROV IDE 
ONE LA YER OF 
RE INF. 

EXPANDED 
WALL DETAIL 

100 MIN 
( SEE NOTE 

< SEE NOTE 5l 250 nm2/m 
EACH WAY MIN 

SECTION A-A 

NO. 13 BARS 300 C TO C 
( TYPJ EACH WAY TOP & 
BOTTOM OR 420 rrrn2/m 
WWF ( 150 MAX SPAJ---J 

SEE EXPANDED 
WALL DETAIL 

356 MIN 

150 MIN 

178 

SECTION B-B 

DOWELS, 
SEE NOTE 6. 

~ _J_ A 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B. 150 MIN 

178 

I 

DOWELS .J 
SEE NOTE 6. 

NO. 13 BARS 300 C TO C 
(TYPl EACH WAY TOP & BOTTOM 
OR 420 rmi2/m WWF ( 150 MAX SPACING) 

SECTION C-C 

NO. 13 BARS 300 C TO C 
(TYP> EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
WWF C 150 MAX SPAJ--~ SECTION D-D 

SECTION E-E 
TYPE 3 ONLY 
( SEE NOTE 9) 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 408M, SECTION 605. 

2. PROV IDE INLET BOXES WI TH 61 0 x 1150 ST AND ARD OPEN I NG TO 
ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST-IN-PLACE OR PRECAST CONSTRUCTION, PROVIDE INLET 
WALLS 150 THICK, UNLESS OTHERWISE INDICATED. 

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

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN 
PROJECT CONDITIONS REQUIRE PIPES TO BE LOCATED WITHIN 
100 FROM THE TOP OF THE INLET BOX, PROVIDE AN ADDITIONAL 
#JQ REINFORCEMENT BAR LOCATED 40 FROM THE TOP OF THE INLET 
BASE, FULL WIDTH ALONG THE JNLET FACE. IF REINFORCED 
CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF 
WALL TO 25 rrm. 

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

7. FOR CAST-IN-PLACE CONSTRUCTION, WHEN THE BASE IS CONSTRUCTED 
MONOLITHICALLY WITH THE VERTICAL WALLS, PROVIDE 75 MINIMUM 
FROM THE BOTTOM OF THE PIPE TO THE BOTTOM OF THE INLET BOX. 

8. FOR PIPE DIAMETERS LARGER THAN 1200 RCP OR 1350 CMP USE A 
MODIFIED INLET BOX. SEE SHEET 9. 

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

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

11. ALL DIMENSIONS ARE IN MI LL I METERS < rrml EXCEPT AS NOTED. 

12. FOR SUBBASE, SEE NOTE 6 ON SHEET 8. 

13. WHEN NECESSARY, THE BLOCKOUT MAY REMOVE UP TO 25 rrm ( 1 "l OF 
EACH WALL AT 3:00/9:QQ LOCATIONS FOR RC PIPE CONNECTIONS. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

(CAST-IN-PLACE) 

SHT _l OF ...1..0 

l
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~152 TYP A 
' ' ~ I·-.-,.:· i- ,.: '· ·.- ,.,[,.: '· ·.- , .. 'L .. :, ......... ·.... ~- --
1~·. 

STANDARD BOX ~. I I ~ 
~ V <1' ~LJ} 

152 TY: i·.' 
SEE NOTE 3. ;'--i- ~ ~rn· -

~· - . {6gg,1 MAX - c_ -:·~ 
!·<l 'II· 
1~·. ·1~· :~·. ·.-: :~·. '/· t·: .. ~:··. 
~ 
9000 MAX 
FOR RCP 

OR 11250 MAX 
FOR CMP 

~I 

:. r=B : 

TYPE I 

~1 I STANDARD BOX 
EXPANDED IN THE 

SHORT DIRECTION, 
SEE NOTE 3. 

'' 
l_B 

1454 

~.~ z 
0 

>
u 
w 
"" 
0 

LONG I DIRECTION 

>
"' 0 
X 
~ 

' 

1810 

TYPE 2 
STANDARD BOX 

EXPANDED IN THE 
LONG DIRECTION, 

SEE NOTE 3. 

12000 MAX 
FOR RCP 

OR 14750MAX 
FOR CMP 

In~ 
---

I 1· r 
I ~· 

TYPE 3 

VANOARD BOX ·Jj· D 0 

BOTHXPANOED IN . . r--
SEEOIRECTIONS - ~ 

NOTE 3. 

1810 

PLAN INLET BOXES 

0 

SUBBASE MATERIAL-. 
300 MIN, SEE NOTE 6. 

DETAIL A 
PRECAST CONCRETE INLET BOX 

BASE PREPARATION 

---1'52 1506 I 52! 

100 MIN 
( SEE NOTE 51-+---~ COVER ADJUSTMENT 

TYPE 3 

I .,,...---------- 17 2T50 
MAX 

HEIGHT :I 
91~· ~~---1· PROVIDE~, >v--.---"~-=c...,.. '. 

ONE LAYER OF I· :///ll/~ ; ' RE INF. 1•. _______________ /-//-//; .• 

{ 250 rrm2/m ) 
EACH WAY MIN. 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 

PUBLICATION 408M, SECTION 714, 
2. PERMIT ONLY PRECAST INLET BOXES SUPPL JED BY A MANUFACTURER LISTED 

IN BULLETIN 15. USE CLASS AA CEMENT CONC FOR PRECAST BOXES. 
3. PROVIDE STANDARD INLET BOXES ANO COVER ADJUSTMENT SLABS WITH A 

610 x 1150 OPENING TO ACCOMMODATE STANDARD TOP COMPONENTS. 

4. FOR INLETS THAT DEVIATE FROM THE STANDARD SUBMIT SPECIAL DETAILS ANO 
DESIGN FOR THE INLET WALLS AND BASE TO THE BUREAU OF CONSTRUCTION 
FOR REVIEW AND APPROVAL. CONSTRUCT INLETS THAT EXCEED 1500 IN HEIGHT 
WITH STEPS SIMILAR TO MANHOLES (SEE RC-39MJ. FOR INLETS OTHER THAN 
AS SHOWN ON THE STANDARDS, PROVIDE REINFORCEMENT BASED ON PHL 93 LOADING 
AND IN ACCORDANCE WITH PUBLICATION 408M, 

5. LOCATE PIPE OR PIPES, AS INDICATED, WITH THE INLET BOTTOM 
SHAPED TO CHANNEL THE FLOW TOWARD THE OUTLET PIPE. WHEN PROJECT 
CONDITIONS REQUIRE PIPE BLOCKOUTS TO BE FORMED WITHIN 100 FROM 
THE TOP OF THE INLET BOX, PROVIDE AN AODJT!ONAL #10 REJNFOREMENT 
BAR LOCATED 40 FROM THE TOP OF THE INLET BASE, FULL WIDTH ALONG 
THE INLET FACE. REMOVE ANY VISIBLE PORTION OF THE BAR, IF REQUIRED 
DURING INSTALLATION AND PRIOR TO JOINING THE PIPE TO THE INLET. IF 
REINFORCED CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF WALL TO 25 rrm. 

6. PLACE SUBBASE MATERIAL MEETING THE REQUJREMENTS OF PUBLICATJON 408M, 
SECTION 350.2, IN LAYERS 100 THICK, COMPACTED TO A DENSITY SATISFACTORY 
TO THE ENGINEER AND INCIDENTAL TO THE INLET PAY ITEM, 

7. FOR PIPE DIAMETERS LARGER THAN 1200 RCP OR 1350 CMP, USE A MODIFIED 
INLET BOX, SHEET 9. 

8. PROVIDE CONSTRUCTION JOINTS AS REQUIRED FOR INLET BOXES THAT ARE NOT 
MONOLITHIC. SEE DETAILS A & 8 SHEET 7. 

9. ALL DIMENSIONS ARE IN MILLIMETERS (nm l EXCEPT AS NOTED. 

10. TAPERS MAY BE PROVIDED ON VERTICAL FACES OF PRECAST INLET BOX BASE 
UNITS TO FACILITATE FORM STRIPPING. HOWEVER, BOTTOM DIMENSIONS MUST 
NOT BE REDUCED. 

11. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING ANO INSTALLATION. 
GALVANIZE METAL DEVICES AS SPECIFIED IN PU8.408M SECTION 1105. 

100 MIN 
{ SEE NOTE 5) 

r' ,::~ NO. 13 BAR!; 300 C TO C 
EACH WAY TOP & BOTTOM 
OR 420 rrrn Im WWF 

178 

f: 0 •'.n-:· PROVLIOAEYER OF 

{ 152 MAX SPAl --------' SECTION 0-0 
TYPE 3 ONLY 

. .~. ONE 
.•, ~. REINF. 2;m I 

2750 l )J - li~S ':J:y MIN. MAX 1 · ~.n 
LEGEND HEL JGHT . '. ': -, 17B t ·;_· ~ __[ 

lfil. ~; ' ' _J ~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

152 
MIN 

NO. 1 3 BARS 300 C TO C 
EACH WAY TOP & BOTTOM 
OR 420 rrrn2/m WWF 

( TYPJ 

SECTION A-A < 152 MAX SPAJ 
100 MIN 

100 MIN 
( SEE 
NOTE 

17B 

1
151 966 

1
5r 15~ 1506 152 

<SEE NOTE 5] 

11 Ir 
""' ADJUSTMENT SLAB 

TYPE I ~, 

[ J t~ -~i!;~:~: 0

: ~ l ~i EACH WAY ~IN --8' -
j.. 2750 .- • 
~- MAX .. . . HEIGHT 2750 _; 'l MAX ,j;-t HEIGHT ~I 

:f l: 
~~w ... ·, f .,. 

152 MIN 

SECTION 8-B NO. 13 BARS 300 C TO C (TYPJ 
EACH WAY TOP & BOTTOM 
OR 420 rrm 2/m WWF { 152 MAX SP Al 

ADJUSTMENT SLAB I 
TYPE 2 

COVER 

152 MIN 

17B 
SECTION C-C 

." 

1454 

~~3 ~-~r 
FOR JOINT DETAILS. 

SECTION F-F 
TYPE 

1810 

NO, 16 BARS 
7 t"":_11_'>'52'--Ac--=:7 ~ 

F 11r7,I 1210 

L~~'.~ 
I 1454 I 

p.39 NO. 16 BARS 

·. - - - .'__l G 'i...L- - ~ -.1---:,, c;7 = - -= MIN I 610 1150 914 ~$-----tl 203 
~I I I 

I 1 , -'----+++ I _j 
SEE SHEET j --- - - _-_.=JJ 
FOR JOINT DETAILS. 152~1 lBIO I 
SECTION G-G 

TYPE 2 

1810 

. _J 

~!====~==#~i~ 
SEE SHEET 7 
FOR JOINT DETAILS. 

SECTION H-H 
TYPE 3 

'--;7=c------cd=-"N:':O. 16 BARS 
I r1-

L~:r 6:10 1150 

1

:, ~ 1 '---l- 12TO 

3;- ~L-:::._ - -,- - -:::._ +I ___J 
I 1 Bl O I I I 

-hool-
MIN 

COVER ADJUSTMENT SLABS 
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I 
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229 

610 

I 

I ' 
' 
' 

I : 
' 

I ' ' ,__ r- 610 x 1150 OPENING ' ' (LOCATION MAY VARY 
' ACCORDING TO FEILD 

REQU I REf.lENTSl ' 
' 

I ' 
' ' 

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

I 

' 
1829 229 

2287 

PLAN 
--

TYPE C, M, ORS 
INLET TOP UNIT. 

2-•16 AT 4 SIDES 
OF OPENING 

#16 O 152 

m 
N 
N 

0 ro 
~ 0 - ~ -

~ 

m 
N 
N 

1· ·1 [••). (•) · · · · · ·1==l 
38 CLR.~ 38 CLR. 

• 
• 

38 
CLR, 

229 

( 8) •16 DIAG. AT 
OPEN 1 NGS. ( BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE ) 

'\ 
HOLE LOCJTION i 
&. SIZE AS REQ' 0. 

- J_ - -

#16 Cl 305 

1829 

SECTION A-A 

I---+----- W WF 1 02 x 1 02-
MW 42. 1 x MW 42. 1 
ALL WALLS 

+--H-- 38 CLR. 

;:::;It 2) #16 ABOVE 
N PIPE OPENING 

2159 

305 OR 
305 AT 
WALLS ONLY 

#19 Cl 305 W/2 ADD'L, 
#19 BELOW PIPE OPN'G, 

~u~ ~ ~ 
~ ~ 

~ #16 Cl 305 ~ 
2210 

229 

MODIFIED TYPE INLET 1829 x 1150 

x 
< 

V :1 ~v 
N-

m 

~ 
0 
M 

l§_ 

:g 
M 

0 
w 
~ 

a 
w 
~ 

v, 
< 

x 
< 

" V 
M 

N 

I 

1150 .. - -

' 
' 

229 

I 

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

' 
I ' 

610 x t 150 OPENING 
(LOCATION MAY VARY 

I ACCORDING TO FEILD 
REQUIREMENTS) ' ' I ' __________ , 

I 

1829 229 

2267 

PLAN 

TYPE C, M, OR S 
INLET TOP UN IT. 

m 
N 
N 

0 

~ 

m 
N 
N 

2-#16 AT '1 SIDES 
OF OPEN ING 

ro 
~ 

~ 
~ 

NOTES 

1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 
OF PUBLICATION '108M, SECTION 605 AND SECTION 714. 

2 PROVIDE INLETS WITH A MAXIMUM HEIGHT TO BE THE GRADE ELEVATION. 
' WHEN THE REQUIRED HEIGHT EXCEEDS 2750, SHOW SPECIAL DETAILS ANO 

DESIGN FOR THE INLET WALLS ANO BASE, CONSTRUCT INLETS THAT EXCEED 
1500 IN HEIGHT WITH STEPS SIMILAR TO MANHOLES <SEE RC-39Ml 

3, WHEN A SITUATION CAN NOT BE SATISFIED BY THE 
f.lODIFIED INLET BOXES SHOWN, PROVIDE SPECIAL 
DETAILS ANO DESIGNS. 

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

0 1la 
5. PROVIDE A MINIMUM HEIGHT OF 508 MEASURED FROM 

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

6. PERMIT ONLY PRECAST MODIFIED INLET BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15, 

7. ALL DIMENSIONS ARE IN MILLIMETERS (rrm J EXCEPT AS 
NOTED. 

i~-- -.:._-.:._-.:._-....,-_ ~-.:._-.:._-.:._-.:._-.:._r 
1! I I 11 
1L-----'--'------II 

#16 Cl 152 

! .. I KR , J I ==l _,_ Y->•0• •• 
38 CLR.LI 38 CLR. 

11· 
• 

. 

• 

• • 
j 

" '__J CLR. 

229 I 

( 8) #16 01..:.S. AT 
OPENINGS. ( BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

WWF 102 x 102-
MW '12. 1 X MW 42. 1 
ALL WALLS 

1-1-4-1--- 38 CLR. 

s "11 l;:; 121 •JG ABOVE I;:; 
N PIPE OPENING N 

2159 

HOLE LOCJTION ~ 
& S ! ZE AS REQ' D. 

J_ 

. #10 Cl 305 OR 
#13 Cl 305 AT 
SHORT WALLS ONLY 

I -1 6 ci 305 
# 19 Cl 305 W/2 ADD' L. 
#19 BELOW PIPE OPN' G. 

I 
• ~u~ ~ w - -oc ~ 

• I 
< < :.,. #16 Cl 305 > 

re, 2210 

UP 
1532 

1829 Im 

SECTION B-B 

PIPE OPENING 
AS REQUIRED 100 M!N. 

PIPE OPENINGS 
AS REQUIRED 

ili+-{25 MIN. 

25 MAX, 

HOLE CLEARANCES 

l 

--+---

I 

STANDARD HOLES 

NOTE: 
ADDITIONAL STEEL MAY BE 
ADDED AROUND PIPE OPENING 
TO KEEP HOLE FORMER IN 
PLACE DURING FABR!CATION. 

PIPE OPENING DETAILS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
MODIFIED INLET BOXES 

( CAST-IN-PLACE AND PRECAST) 

MODIFIED TYPE I I INLET 510 x 1829 , .. ..,. , v,., 2000 j SHT ....9... OF ---1.0 
,J 79 
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1334 

64 

32 X 32 X 3.2 MIN 
BEARING ANGLE 

INVERT ELEVATION, 
AS REQUIREO 

1219 

LONGITUDINAL 
SWALE SLOPE-=:]_ 

--l/.,..{_3a 

:1 

0 ----n 
0 
N 

:~~ ~ii 

3.0 m 

I If. 
N PROVIDE ONE LAYER OF REJNF, 
• BARS (250rrm /ml EACH WAY (MIN,) 
--

I 
152 1150 

1454 

NO, 13 BARS 300 C TO C ( TYPJ 
OR 420rrm Im WWF ( 152 MAX. SPACING). 

A 

L 

,_ 
152 

SECT! ON A-A 

I I 

I 

I ~- ''" ,,,_,,, .. I EE NOTE S. 
I 
I 

I 

1-- 38 
1150 

I 

152 

PLAN VIEW 

UPSTREAM BAR GRATE, 
SEE DETAILS, ---

38-
VARIABLE 

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

PIPE LOCATJON ANO SIZE AS 
REQUIRED, SEE NOTE 5. 

TYPE D-H INLET 

-

f-
152 

38 

A 
I 

- _J 

0 ~ ~ 
- m m w . 

I 

L" 

0.9 mt.llN 

EDGE OF PAVEt.lENT_j 

t 

ACTUAL SHOULDER SLOPE 

5: 1 TAPER ( TYP) 
OR AS REQUIREO 

;; 
E 

• 

~YPE 0-H 

' NORMAL 
SHOULDER 
SLOPE 

SECTION B-B 

3,0 m 

Bl 
INLET 11 

~Iv 
EDGE OF PAVEMENT 

BJ 
PLAN VIEW 

10:t TAPER {TYPl, 
OR AS REQUIRED 

' NORMAL 
SHOULDER 
SLOPE 

~1·::;r <O~ ,~o 
~5; zr 

NOTES 
l. CONSTRUCT IN ACCORDANCE WITH THE REQUIREldENTS OF PUBLICATION 408M, 

SECTION 605, 

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

3. WELD STRUCTURAL STEEL GRATES !N ACCORDANCE WITH THE REQUIREMENTS 
OF PUBLICATION 408M, SECTION \ 105. 03( r-l, 

4. PROVIDE ANGLES EMBEDDED JN THE CONCRETE AS A BEARING AREA FOR THE 
GRATES FOR TYPE D-H INLETS WHICH SEAT THE GRATES DIRECTLY WITHIN 
THE UNIT. 

5. FOR PIPE LOCATION AND MAXIMUM ALLOWABLE SIZES, SEE SHEET 8. 

6, ALL D!MENSIONS ARE IN MILLIMETERS ( ITTT1 l EXCEPT AS NOTED. 

TYPICAL D-H INLET LOCATION 
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PLAN VIEW 

~DIRECTION OF FLOW 
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~ ~ FOR FRAME AND COVER CASTING DETAILS 
, V<. 'M" '" V SEE SHEET 4 OF 5. 
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Wx 
~< 
:Ji~ 
~ ~n ~-
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6 

102 

6 

LOCATE CONSTRUCTION 
JOINT AT 3.0 m C TO C. 
( SEE NOTE 6. J 

j/ / 
/I / 

/ 

/ 

/ 

/ 
/ 

/ 

/ / 

I / / 

/ 
/ 

0 r FOR TYPICAL 
STEP DETAIL 
SEE SHEET 3 OF 5. 

""""'"""' jl U: 
~ 

N 

I
>':= 

~ <
nocm - ~~ N 

DETAIL "A" 
CONSTRUCTION JOINT 

t,_J.(A_NHOLg__ 

I / \ \ / 

,-----}_/_ / / /I ___ _L_I_ 

I 

RE l NFORCEMENT 
( FULL DEPTH) 
250 nm2/VERT I CAL 
METER <BOTH FACES I l 

I I 
VERTICAL 

~~~~~0~~~¥~~T 11 --rr-, 
250 rrrn 1/HORIZONTAL 
METER ( BOTH FACESJ-

''#-, 
y; 

CONSTRUCTION JOINTI I ft-, 
( AT 3, 0 m C TO Cl 
( TYPl 

SEE OETA!L"A".~ 

(v:: 

r*" 

I 

I 

I 
} 

-

~ 
457 TO 

610 

1219 DIAMETER 

- -, 
CHANNEL , 
SEE NOTE 4 

W' 
ro 
<r 
ZI 
oc~ 
w< 
r< 
J 
< 
~ 
u 
oc 
ro 

v--
lr, t---- - --

wlii: ro ~ 
Wr 

'7-1----' 

~ 

'V-
n'v,-

FOR COYER 
SEE NOTE 1 , 
PART D, 

;! 11 [/,, I , , 1, , 

~ ---+-- 1~ 

t 
A 

I I I 

\ 

' ' / 

~ TOP RE !NFORCEMENT 

~ ~ 

FOR COVER -
SEE NOTE 1 , 
PART D. 

I 

0 
BOTT0!-.4 REINFORCEMENTV 

CAST-IN-PLACE MANHOLE 

=3 

--,-L 

SECTION 

I 

7 
A 

FOR PIPES WITH 750 INSIDE DIAMETER ANO LESS 
0 FOR BASE SLAB DIMENSIONS 

SEE TABLE A. 

A-A 

// 

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

-le-

~ PIPE 

I I 

! 

PLAN VIEW 
SEE NOTE 3. 

,. 
:g/~ 
'? /ii 
~ 

REINFORCE MEN~~ fl= ADDITIONAL 

MA IN ~ . ~ I RE I NFORCEMENT ~ 

127 THICK WALL 254 THICK WALL 

SECTION B-B OR C-C 
TABLE A 

BASE SLAB OIMENSIONS 

AS DESIGNED /SEE NOTE 7.J1 
t.lAX DEPTH FROM 
TOP OF MANHOLE FOOTING FOOT! NG 
TO TOP OF DIAMETER TH I CKNESS 
FOOTING 

3,0 m 2060 300 
6. 0 m 2060 300 
9, 0 m 2060 380 

12, 0 m 2210 380 
15, 0 m 2440 380 
18, 0 m 2590 380 

C 

--- ' ,~2-NO. 13 !ITYP) 

REINFORCEMENT DETAILS AT OPENINGS 
NOTE: FOR WALL THICKNESSES 254 OR GREATER PLACE ADDITIONAL 

REINFORCEMENT AS SHOWN ABOVE AT EACH FACE OF THE WALL 
INSIDE MAIN REINFORCEMENT. 
FOR WALLS 127 THICK KEEP MAIN REINFORCEMENT CENTERED 
IN WALL. PROVIDE ADDITIONAL REINFORCEMENT AS SHOWN 
ABOVE, MAINTAINING REQUIRED COYER. 

,. 

2. 

3. 

4. 

5. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

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

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

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE 
WITH ASTM At85, STEEL WELDED WIRE FABRIC 

D. 

ASTM A663/A663M & A675/A675M, PLAIN BILLET STEEL BARS 
OR ASTM A615/A615M, DEFORMED BILLET STEEL BARS. 
PROVIDE MINIMUM YIELD STRENGTH OF 400 !-.IPa. 

CLEAR COVER FOR STEEL: 
WALLS: CAST- IN-PLACE 50 

PRECAST 40 

FOOTINGS: CAST-IN-PLACE 60 ( TOP BARS) 
80 ! BOTTOt-.4 BARS) 
50 (SI DE COYER) 

PRECAST so ( TOP BARS) 
40 ( BOTTOt-.4 BARS) 
40 (SI DE COYER) 

SLABS: CAST- IN-PLACE 50 ( TOP & BOTTOM BARSJ 

FOR PIPES WITH INSIDE DIAMETERS GREATER THAN 750 SEE 
MODIFIED CAST- IN-PLACE MANHOLES, SHEET 2 OF 5, 

PROVIDE 300 MINlt-.4U!-.4 HORIZONTAL CLEARANCE BETWEEN 
OPENINGS LOCATED AT THE SAME DEPTH. LOCATE PIPES NOT 
AT THE SAME DEPTH VERTICALLY AT LEAST ONE HALF THE 
MAXIMUM OPENING DIAMETER APART. 

FORM A CONCRETE CHANNEL AT THE BOTTOM OF THE MANHOLE 
CONFORMING TO THE SHAPE OF THE LOWER HALF OF THE INCOt-.4!NG 
AND/OR OUTGOING PIPES. PROVIDE A FULL DEPTH U-SHAPEO 
CHANNEL WHEN NECESSARY TO REDUCE ENERGY LOSSES. 

USE 127 THICK WALLS WITH ONE (1l ROW OF REINFORCING, 
OR USE 254 THJCK OR GREATER WALLS WITH TWO ( 21 
ROWS OF REINFORCING, 

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

7. A SAFE BEARING CAPACITY OF 0, 15 MPa 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. 

8, FOR FOOTING TOP REINFORCEMENT, BOTH DIRECTIONS, USE NO. 19 
BARS AT 300 FOR DEPTHS TO 18. 0 m OR 635 fTJTr /m WWF r-oR DEPTHS 
TO 9.0 m AND 680 nrn'/m WWF FOR DEPTHS GREATER THAN 
9.0 m ( 152 t-.4AXIMUM SPACING FOR WWF). 

9, FOR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTIONS, USE 
9ARS AT 480 FOR DEPTHS TO 18. 0 m OR 320 nrn'/m WWF FOR 
DEPTHS TO 9. 0 m AND 340 rmr' Im W\l'F FOR DEPTHS GREATER 
THAN 9. 0 m ( 152 MAXIMUM SPACING FOR WWF), 

t O. ALL DJ MENS IONS ARE l N MILL I METERS { nrnl EXCEPT AS NOTED. 

NO. 13 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

RUREAU OF DESIGN 

STANDARD 
CAST-IN-PLACE 

MANHOLES 
MANHOLES 

, 2000 SHT __L OF ....2... 
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381 

MINIMUM 

VARIABLE 
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~I t -<i..~E.!.EB.__&._ 
MANHOLE 
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~ 

2 lli __ M_I~J~.l,!~ 
1372 MlNIMUM 

filQ 

' \ 

381 
MINIMUM 

VARJABLE 

i -

\ ' 
,J I 

- L .J. 
1I I 

/ I 

/ I 
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~ 

I 'A~ I I I ~-_r_ - - _,_,_, L_----==:::t===--"- - - 1 I 

r-----!-+----·~ ~I~ 
> 

I l SEWER 
ct_ MANHOLE 

->"' 
~(.)~ ,z:...:,,_"<.. "EDGE BEAM" 

REINFORCEMENT 

'-WALL 
REINFORCEMENT 

2 - NO. 19 BARS 
LOCATE AT BOTH 
FACES OF WALL 
(TYPJ. 

FOOTING 
REINFORCEMENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

MANHOLE STEPS, 
SEE SHEET 3 OF 5. PLAN VIEW NOTE1 ONLY BOX WITH MAIN REINFORCEMENT SHOWN FOR CLARITY. 

0 
0 
n 

olx 0< 
n~ 

610 MIN TO 
762 MAX ID 

~LE 

FOR REBAR IN 121 
DIAMETER MANHOLE 
SECT l ON, SEE 
SHEET 1 OF 5, 

~ 

n 

N 

NO. 19 DIAGONAL 

FOR COVER SEE 
NOTE 1 , 
SHEET 1 OF 5 
( TYPl. r---

SHRINKAGE AND 
TEMPERATURE 
STEEL 

SEE NOTE A.- 1NO. 19 DIAGONAL-

1 MANHOLE 
,--- SLAB STRIP 

I 

~~~R 

-+:, 
i= ~ r--- 7 

I I ~ ii! I I - _l w ~ 
I J 0 

I I z r ,, I < oc 
h.,. - - - - - J ~ 0 

' ~ / 
~ ~ 

3..9.§. 

F !GURE 1 

PLAN-TOP OF SLAB 

z 
< 
~ 
~ 

J 
J 
< 
~ 

SATURATED . 
AT REST EARTH~ 
PRESSURE DIAGRAM 
{ SEE f'.:OTE 1 , 
SHEET 5 OF 5. l 

~ - - - - L 

SEW~R 

FOOTING SPAN 

FIGURE 2 

"EDGE BEAM" 
"EDGE BEAM" 
RE I NFORCEMENT 

] ~ ELEVATION-OPENING 
~ 
u -r 
r 

NOTES 
1. FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1 OF 5. 

FOR DESIGN REQUIREMENTS SEE NOTE t, SHEET 5 OF 5. 

2, INCREASE BOX SIZE WHEN REQUIRED TO KEEP WALLS OF MANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR PIPES LARGER THAN 
1050 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 MEMBERJ FROM FACE OF SUPPORT. CALCULATE ALL 
SPAN LENGTHS FROM THE CENTER OF THE SUPPORTS. 

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

PLACE MlDlTl.ONAL BARS 1N .THE SLAB AT ~5- AROUND THE 
MANHOLE OPENING. SEE SECTION A-A FOR DETAILS. 

B. "EDGE BEAM" 

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

DES I GN THE "EDGE BEAMS", SPANN I NG THE LENGTH OF THE BOX, TO 
CARRY A UNIFORMLY DISTRIBUTED LOAD EQUAL TO THE REACTION 
FROM THE SLAB. 

C. WALLS 
DESIGN THE WALLS TO CARRY THE AXIAL LOAD, DUE TO EARTH LOAD, 
LIVE LOAD, AND DEAD LOAD APPLIED DIRECTLY TO THE WALL, !N 
ADD IT ION TO REACTIONS FROM THE "EDGE BEAMS", AND THE VERT I CAL 
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 REINFORCEMENT ON THE 
OUTSIDE FACE. 

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

AS A MINIMUM, PROVIDE NO. 13 BARS AT 300 CENTERS, TOP AND BOTTOI.I 
OF SLAB IN THE OPPOSITE DlRECTION, 

4. ALL DIMENSIONS ARE IN MILLIMETERS ! rrml EXCEPT AS NOTED. 
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SEE NOTE 8.- SECTION B-B 
SHEAR REINFORCF.MENT 
STIRRUPS, AS REQUIRED 
BY DESIGN. 
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CONSTRUCTION 
JOINT!AT3.0m 
C TO Cl ( TYPJ , 
SEE DETAIL "A".-
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wl MINIMUM 
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I I T -I - - -
1219 DIAMETER 

' 

-_,,-:.. ~ ;OTE A.· 

/ 1372 I.IIN!MUM ' 

~ 
SEE NOTE 2. )' 
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___ J ___ 11~ 

I I I 

\ SEE NOTE 4 , I 
SHEET 1 OF 5. I 
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SECT! ON VIEW 

MODIFIED MANHOLE 
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KEYWAY, 
SEE DETAIL "8". 

FOR PIPES GREATER THAN 750 TO 2100 INSIDE DIAMETER 
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NO. 13 BENT DOWELS 
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SEE NOTE B. LNO. 19 BARS 
AT100CTOC 

SECTION A-A 
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SEE NOTE A. 

NO. 19 BARS NOTE A: BARS REQUIRED TO SPAN 
AT 100 C TO c FROM WALL TO WALL. 

B_j 
NOTE 8: PROVIDE ADDITIONAL BARS 

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

0 
~ 

I 

' 
10?: 

' 
LOCATE 
CONSTRUCTION 
JOINT AT 3, 0 m 
C TO C. 

6 

~L__~ 

152 

,. 

DETAIL "A" 
CONSTRUCTION 

JOINT 

DETAIL "B" 
KEYWAY 

SEE NOTE 6, SHEET 1 OF 5. 
SEE NOTE 6, SHEET 1 OF 5. 
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610 MIN TO 
762 MAX ID 

<o 
~ 

/ ,. 
1-

\ 

ADJUST TO FINAL GRADE WJTH 
PRECAST CONCRETE GRADE RINGS 
OR BRICK AND CEMENT MORTAR. 
MAXIMUM 305 TOTAL THICKNESS. 

-1----:', 
E ', 

----'--
- c' -,i --r--, 

TYPICAL CONICAL 
TOP SECTION 

~ 
00 

TYPICAL RISER SECTION 

64 

57 

127 

DETAIL 

54 

60 

INSIDE FACE 
OF MANHOLE 

NONSHRINK 
MORTAR 

A 

!"iii Al TERNATE ACCEPTABLE 
CONFIGURATION 

S 254 FOR CAST-IN-PLACE 
127 FOR PRECAST 

!"iii 1 o· 

I 254 MIN I 

"' 10· 

PLAN VIEW 

PROVIDE NON-SKJD 
SURFACE ON TREAD. 

il"', 
~ 

INS!OE FACE 
OF MANHOLE 

TOP OF 
,ANHOLEl 

z 

g1 :L 

![ ' 
n -

~i 
MIN 

SIDE 

PROVJOE NON-SKID 
SURFACE ON TREAD, 

INSIDE FACE 
OF MANHOLE 

Jl 
I 

102 'jj MIN I ~ 
~ 

VIEW 

NOTES 
1. PRECAST MANHOLES MEETING THE REQUIREMENTS OF PUBLICATION 

408M, SECTION 714, MAY BE SU8STJTUTED FOR THE STANDARD 
CAST-IN-PLACE MANHOLE. 

2, FOR CON~TRUCT!ON REQUIREMENTS SEE NOTE 1, SHEET 1 OF S. 
FOR DESIGN REQUIREMENTS SEE NOTE 1, SHEET 5 OF 5. 

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

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

5. FOR PRECAST RISER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 18.0 m, PROVIDE CIRCUMFERENTIAL REINFORCEMENT IN 
ACCORDANCE WITH SECTION B-B. FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3.0 m ANO LESS, PROVIDE 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rmi" /VERTICAL m 
FOR THE HEIGHT OF RISER OR BASE SECTION.-$ 

FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT A DEPTH GREATER THAN 3.0 m, BUT LESS THAN OR EQUAL TO 7.6 m, 
PROVIDE CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 930 rmi"/VERTICAL 
m FOR THE HEIGHT OF THE RISER OR BASE SECTION.-$ 

FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 7.6 m, USE A 254 THICK WALL RISER OR BASE 
SECTION W!TH CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 470 rmi" / 
VERTICAL m EACH FACE,$ 

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

6. PROVIDE ADDITIONAL REINFORCEMENT BARS AROUND OPENINGS AS SHOWN 
ON REINFORCEMENT DETAILS AT OPENINGS SHEET 1 OF 5, 

7. FOR CHANNEL DETAILS IN PRECAST MANHOLE SEE CAST-IN-PLACE MANHOLE 
SHEET l OF 5. 

8. PROVJDE MANHOLE STEPS MEETING THE REQUIREMENTS OF PUBLICATION 
408M, SECTION 605.2(c). ALTERNATE CONFIGURATIONS AND DIMENSIONS, 
AS APPROVED BY THE ENGINEER, MAY BE USED. 2 

~ 
2 

X 
< 
2 

SEE DETAIL A, 
THIS SHEET. 

STEP WITHOUT HOOKS 
SEE NOTE 1 O. 

STEP WITH HOOKS 9. PROVIDE MINIMUM 25 SECTION DIMENSION FOR METAL STEPS. 
PROVIDE MINIMUM 19 SECTION DIMENSION FOR NON-DETERIORATING 
MATERIAL STEPS. 

E 

0 

'" 

PROVJDE VERTICAL BARS 
NO. 13 AT 405 C TO C 
HOOKED TO THE BASE 

SEE DETAILQ B 

" ,1 
-~;:; 

SLAB RE I NFORCEMENT IF 
MESH IS USEO AS WALL 
REINFORCEMENT IN THE BASE 
SECTION. SEE DETAIL C, 

~ 22'3 

BOTTOM STEEL* 

PRECAST MANHOLE 
FOR PIPES 750 INS!OE DIAMETER AND LESS * SEE TABLE B FOR BASE SLAB 

STEEL REQUIREMENTS. PROVIDE 
WALL REINFORCEMENT DETAILS 
AT BASE SLAB TYPICAL OF 
CAST- IN-PLACE t-.lANHOLE. SEE 
SHEET 1 OF 5. 

TYPICAL RISER SECTION [_S-,n 
0 0 
N N 

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

10, MECHANICAL ANCHOR REQUIRED FOR INSTALLATION OF STEPS 
WJTHOUT HOOKS. 

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

PRECAST OR CAST-IN
PLACE BASE SECTION 
AND INTEGRAL FOOTING. 
FOR CAST-IN-PLACE 
BASE SEE SHEET 1 OF 5 
FOR DETAILS, 

CHANNEL, 
SEE NOTE 7, 

152 

FOR TYPICAL STEPS 
SEE VIEWS ABOVE. 

0 ~ 
" 0 ~ 

~ ~ 
z ~ 

- w z J 
w 
~ ~ 
0 0 

z . ~ 
0 ~ 
N 00 

ci • 

DETAIL B 

n n 
WALL REINFORCEMENT---------1'1.L 
CIRCUMFERENTIAL FULL DEPTH 
250 rrm2 /VERTICAL m 
VERTICAL FULL DEPTH 
170 rrm 2 /HORIZONTAL m 
PLACE REINFORCEMENT t.lESH 
CENTRALLY IN WALL. 

460 
MIN 

SEE NOTES 5 AND 6 FOR STEEL I I V I L REQUIREMENTS AT OPENINGS. 

~ 1219 DIA 127 

SECTION B-B 

12. ALL DIMENSIONS ARE IN t.lJLLIMETERS (rrml EXCEPT AS NOTED. 

-$ MAX 152 SPACING 

NO. 1 0 BAR f/0. lOBA~ 

JOINT,~ 
_1 ________ -

Lw 
100 MIN 

_751 
MIN 

DETAIL C 

TABLE B 

PRECAST TOP STEEL 
MANHOLE REQUIREMENTS 
HEIGHT 

O.OmTO NO. 13 BARS AT 150 C TO C 
9.0 m OR 100 rrm 2 /m WWF ( 152 

MAXIMUM SPACING) 

> 9. o m N0,16 BARS AT 150 C TO C 
TOlS.Om OR 1190 rrm 2 /m WWF ! 152 

MAXIMUM SPACING) 

SEE NOTE 7, SHEET 1 OF 5. 

ALTERNATE DETAIL 
AT OPENINGS 

SEE NOTE 11. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BOTTOM STEEL 
REQUIREMENTS 

ND. 13 BARS AT 300 C TO C 
OR 340 ~/m WWF ( 152 
MAXJMUM SPACING) 

N0,13 BARS AT 150 C TO C 
OR 575 rmr'/m W'IIF ( 152 
MAXIMUM SPACING) 
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PRECAST MANHOLES & 

MANHOLE STEPS 
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Ll ,,, ,me_ SEE DETAIL A AND 

RAISED LETTERS, 25 

I 
ELEVATION VIEW 

NOTE 3, TH IS SHEET, 
FOR SELF-SEALING 
MANHOLE COVER 
DETAILS. 

CHECKERED 
TOP DESIGN 

-c-ruAi!cR--s-,,,, ~~ 

~

";-{Jc' •.,~,, "--rn1cAiE\'\TAigc\s, / ~',; \ SEE NO 
I \ 

1----...,,_ \ 

I I 

I . STCDRM"" I 
I I 

I 

' I , 
~X?5_ 1::...X- _,, 

HEAT DATE 
AND NUMBER 
( RA I SEO LETTERS, 25) 

PLAN VIEW 

/ 

RAISED LETTERS, 50, 
ALTERNATE LETTERING 
INCLUDES SANITARY, 
WATER AND ELECTRIC. 
PROVIDE LETTERING 
WHEN SPECIFIED. 

CAST IRON MANHOLE COVER 
I PLATEN COVER! 

914 MIN TO 1067 MAX 

A 

~I ~I~ 

m 

~ 
~ 

ELEVATION VIEW 

V J~~,~~~E~ I~T A~gl~ .. 

PLAN VIEW 

CAST IRON MANHOLE COVER 
I STANDARD COVER! 

A B B 

J i L --t:--SJ;T--5..{;R.f(..__B.QU... 
OR CLAMPING 
DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

J L J 
ELEVATION VIEW 

OF MANHOLE FRAME 

V- MACHINED SURFACE 

7 * 

~ 
*MIN1'UM * IJ-tl I~ DIMENSIONS OF 5, 5 

DOVETAIL FOR 
GASKET, I 6 
SEE NOTE 3. ~ 

DETAIL A 
GASKET SEALING SYSTEM 

PLAN VIEW 

ONE PIECE ADJUSTMENT RISER 

+~~~L~ : ' 

SECT ION A-A 

ADJUSTMENT BOLT 
2 REQUIRED ! MIN 

PLAN VIEW 
MULTI-PIECE ADJUSTMENT RISER 

fi ~ 

SECTION B-B 

ADJUSTMENT RISERS 

NOTES 

1. PROVIDE MANHOLE FRAMES AND COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408M, SE CTI ON 605. 2( bl , 
DESIGN MANHOLE FRAME, COVER AND GRADE ADJUSTMENT 
RINGS FOR PHL 93 LIVE LOAD. IF MANHOLES ARE NOT IN OR 
ADJACENT TO ROADWAY, DESIGN FOR ALL POSSJBLE LIVE 
LOADS AS APPROVED BY THE DEPARTMENT. 

2. PROVIDE MANHOLE FRAMES, COVERS AND GRADE ADJUSTMENT RISERS 
SUPPLIED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT AN 841 x 594 REPRODUCIBLE 
SHOP DRAWING TO THE BUREAU OF CONSTRUCTION AND MATERIALS, 
MATERIALS AND TESTING DIVISION FOR REVIEW. 

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 DIA ONE PIECE SELF-SEAL POLY!SOPRENE ROUND GASKET, 
40 DUROMETER GLUED IN PLACE. PROVIDE TWO 12) LIFT HOLES 
AT 1so· TO FACILITATE COVER REMOVAL FOR SELF-SEALING 
MANHOLE COVER. 

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

5. FRAME AND GRADE ADJUSTMENT RISER TO HAVE A M!NUMUM BEARING 
SEAT OF 25 FOR COVER. 

6. LOCATE TOP OF FRAME OR ADJUSTMENT RISER 3 BELOW THE 
TOP OF ROADWAY SURFACE. 

7, PROVIDE GRADE ADJUSTMENT RISERS MEETING THE REQUIREMENTS 
OF PUBLICATION 408M SPECIFICATIONS, SECTION 606, AND AS 
MODIFIED HEREJN1 

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

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

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

D. MAKE THE MINIMUM WIDTH OF BOTTOM ANO TOP BAR STOCK 25 
AND 10, RESPECTIVELY. 

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

F. REINFORCE THE ADJUSTMENT RlSER ADEQUATELY TO PREVENT 
BEND I NG. 

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

8, ATTACH FRAME AND/OR PRECAST CONCRETE GRADE RINGS RIGIDLY 
TO TOP OF MANHOLE. USE 3-M14 THREADED STUDS WITH HEX HEAD 
NUTS AND WASHERS, INSERTED THROUGH AT 16 DIA HOLES THROUGH 
FRAME AND/OR RINGS. SPACE HOLES AT 120° ANO 50 FROM OUTSIDE 
EDGE OF FRAME. EMBED STUDS 102 C MINIMUM) INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

9, SET THE BASE OF THE FRAME AND/OR PRECAST CONCRETE GRADE 
RINGS JN A BED OF CEMENT MORTAR. 

10. ALL DIMENSIONS ARE IN MILLIMETERS< rrmJ EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
FRAMES AND COVERS, 

ADJUSTMENT RISERS 
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1. DESIGN REQUIREMENTS: 

A. DESIGN SPECIFICATIONS: DESIGN OIVISION 1 OF AASHTO, STANDARD 
SPEC!FICATIONS FOR HIGHWAY BRIDGES, 1992, INCLUDING THE LATEST 
INTERIM SPECIFICATJONS AND AS SUPPLEMENTED BY THE DESJGN MANUAL, 
PART 4, AUGUST 1993 EDITION ( JNCULDING LATEST REVISIONS). 
ASTM C 478M-90, STANDARD SPECIFICATIONS FOR PRECAST CONCRETE 
MANHOLE SECTIONS. 

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

C. THE SAFE BEARING PRESSURE IS NOT TO EXCEED THE EXJSTJNG 
STATE OF STRESS OR 0, 15 MPo, WHICHEVER IS GREATER. 

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

E. DESIGN THE MANHOLE FOR: 
ACCELERATION DUE TO GRAVITY, 9 = 9.81 rrlif 
DENS l TY OF EARTH, 0 e = 1920 ko/rr? 
~ = ANGLE OF INTERNAL FRICTION = 33" 
DRY AT REST EARTH PRESSURE= KoQE: 0,001( 1-sln ,bioEg 

0,001 X 0,46 X 1920 X 9,81: 8.7 MPo 
SATURATED AT REST EARTH PRESSURE= Ko [0.0010E..i -Owl +Ow 

0.46 [10.0011119201(9.811 - 9.811 + 9. Bl 
14.0 MPo 

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

G. FOR CONSTRUCTION REQUIREMENTS SEE NOTE 1, SHEET 1 OF 5. 

2. VERT I CAL STEEL: 

3. HOOP STEEL! 

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

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

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs-Ydcx2darxb < 17.2 MN/m 
NO. OF BARS 

p HH MAX 

,.,J3l p'"~=J 
';>-v 

1219 DIA 

I 
A. THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING 

EXISTS ON ONE SIOE OF THE MANHOLE ANO LIMITED SUPPORT IS 
PROVIDED ON THE OTHER. 

18.0mxB.7 157MPa 

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

C. DETERMINE OVERTURNING MOMENT FROM UNBALANCED EARTH PRESSURE. 

~ 

p 
HH MIN 

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

EQUIVALENT RECTANGULAR COMPRESSION ZONE DIMENSIONS 
TO CARRY MOMENT: 

AT REST PRESSURE DIAGRAM 
TO DETERMINE PHH MAX 

FIGURE 2 DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 
T !MILLIMETERS) BY 1/~( lNSIDE DIA ... OUTSIDE OIAJ(MlLLIMETERSJ 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECT ION. 

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

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. 

' Fs -:1/dcx 2datxb< 17 2 MN/ (DM4-B-16-8-4J 
NO, OF BARS ' m 

~ 

~ 
s 
~ 

:~ ~(;( 
,~. 

<>, 

"' 6 

""' ~ 

s 

6 
m 
0 
;;: 

;;, 
0 

STEEL TO 
CARRY MOMENT COMPRESSION ZONE 

TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE I 

CENTER 
MESH IN 
SEC TI ON 

{-,' 
VERTICAL 
STEEL 

l NTERNAL 

~~~~L--t-(l 

VERTICAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

INTERNAL/ 
EXTERNAL 
HOOP 
STEEL 

FOR T : 127 
( PRECAST MANHOLE) 

OUTSIDE 
FACE OF 
MANHOLE 

T 

FOR T 254 OR 

OUTSIDE 
FACE OF 
MANHOLE 

GREATER 
(CAST-IN-PLACE MANHOLE) 

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

SECTION A-A - DESIGN SECTION 

4. FOOTING DESIGN: 

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

f ! f L f~~O~~~L~RB~!~rn~MPRESSURE 

P : DL + LL + EP 

DL DEAD LOAD OF MANHOLE 

LL PHL 93 WHEEL LOAD ( NO IMPACT) 

EP EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTING 

M MOMENT DUE TO DIFFERENTIAL LOADING (WHEN APPLICABLEJ 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING AND SOIL IS NOT 
PERMISSIBLE. 

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

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z : F -Ydc x 2dat x b < 17, 2 MN/m 
S NO. OF BARS 

5. ALL DIMENSIONS ARE IN MILLIMETERS (mnl EXCEPT AS NOTED. 

1219 DIA 

OVERHANG 

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

L RESULTANT PRESSURE 

DIAMETRICAL SECTION THROUGH FOOTING 
FIGURE 4 
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60 

115' -

*CUT BAR AT EVERY JOINT IF MADE 
CONTINUOUS FOR SLIP-FORM 
CONSTRUCTION. 

TYPJCAL REFLECTOR UN!T, 
SEE NOTES 5 ANO 6. -..........._ 

<i. 

"-

1c,.O ~ 
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~\4-{NO. {31 LONG. 
BARS ( TYP) 
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GOO 

MONOLITHIC CONSTRUCTION 

0 

ro 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 
NOTES 

1. PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 
PUBLICATION 408M, SECTION 623. 

2. PROVIDE PRECAST CONCRETE BARRIER SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLET!N 15. FOR DEVIATIONS OR MODIFICATIONS FROM 
THE STANDARD, SUBMIT SHOP DRAWINGS FOR REVIEW AND APPROVAL. 

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

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

5. FOR PERMANENT AND TEMPORARY BARRIER INSTALLATIONS, USE SIDE
MOUNT ( BARRIER-MOUNT OELINEATOR) OR TOP-MOUNT DELINEATORS 
(BARRIER-MOUNT DELJNEATOR OR REFLECTOR UNIT) AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT DELINEATORS 
150 FROM THE TOP OF THE BARRIER TO THE CENTER OF THE DEVICE. 
INSTALL TOP-MOUNT DELINEATORS AS FOLLOWS: 

( 1) CENTER BARRIER-MOUNT OELJNEATOR ALONG LONGlTUOINAL 
CENTERLINE OF MEDIAN BARRIER. 

(2) LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC-6709. 

FOR PERMANENT INSTALLATIONS, PLACE DELINEATORS AT A MAXIMUM 
LONGITUDINAL SPACING OF 25 m FOR TANGENT SECTIONS AND 20 m 
FOR CURVE SECTIONS WITH A HORIZONTAL RADIUS LESS THAN 700 rn. 
FOR TEMPORARY INSTALLATIONS, PLACE DELINEATORS AT A 
MAXIMUM LONGITUDINAL SPACING OF 12 m ANO LOCATE AT L/2 ON 
THE DESIGNATED BARRIER SECTION. USE BARRIER-MOUNT DELINEATORS 
OR REFLECTOR UNITS SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15. 

6. WARNING LIGHTS MAY BE PROVIDED IN LIEU OF TOP OR SIDE-MOUNT 
DELJNEATORS ON BARRIERS USED TEMPORARILY. INSTALL AT A MAXIMUM 
SPACING OF 24 m ANO LOCATE AT L/2 ON THE DESIGNATED BARRIER 
SECTION. ONLY THE FIRST TWO LIGHTS AT THE START OF THE BARRIER 
MAY BE YELLOW TYPE 'A' FLASHING LIGHTS. PROVIDE YELLOW TYPE 'C' 
STEADY BURN LIGHTS FOR ALL OTHER WARNING LIGHTS. USE LIGHTS 
SUPPLIED SY A MANUFACTURER LISTED IN BULLETIN 15. 

7. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WJTH PUBLICATION 
408M, SECTION 350. A LAYER 25 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. 

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

0 

ro 

0 
ro 

FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET 3 OF 5. 

125 ~ 
~-~-- I 
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TYPICAL REFLECTOR UNIT, 
SEE NOTES 5 ANO 6. 
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DOWEL CONSTRUCTION 
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# 

Li FOR REINFORCEMENT DETAILS, 
SEE SHEET 2 OF 5. 

* SEAL JOINTS WITH AN APPROVED JOINT SEALER. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN BARRIER 

9. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. TYPICAL PRECAST CONSTRUCTIONd 

F-SHAPE 
CAST-IN-PLACE AND PRECAST 

10. ANCHOR THE BARRIER AT THE ENOS OR AT INTERRUPTIONS WITH EITHER 
A DOWELED-IN CONNECTION OR A 250 DEEP MONOLITHIC FOOTING. 

11. ALL DIMENSIONS ARE IN MILLIMETERS ( rrm> EXCEPT AS NOTED. 

--,- • ,2000 I SHT J_ OF 2._ 
.,// d 

RC-57M 



A 

~B -- -- -- -- -- -- -- -- -- ---j'I- - -

. ' 11 I 

11 ii 

2. 1 m 
I ,ot I 

NO. 1 3 BAR ( TYP) ,~ 
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SECTION A-A 
MONOLITHIC CONSTRUCTION 
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FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET 3 OF 5. 
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SUBBASE MATERIAL, 
Wlfi ,,,11.,~~., 

j 600 SEE NOTE 7 , 
SHEET 1 OF 5. 

SECT! ON A-A SECTION A-A 
DOWEL CONSTRUCTION TYPICAL PRECAST CONSTRUCTION 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 
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( TYPl EPOXY CO 
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140 MIN 
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EPOXY COATED 
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SECT I ON B-B 

REINFORCEMENT STEEL 

L = 9, o m MAX 

L/5 ( TYP) 

-c ~ 
l : 9. 0 m MAX 

0 

"' ro 

t 90 •IN 

DRAINAGE ANO/OR 
LI FT I NG SLOTS, 
SEE NOTE 2. 

;--3 00 ---j 
600 --J 

SECTION C-C 
WELDED WIRE FABRIC 

-----

,1 

I c-
£J__m 

, END TRANS IT I ON 

,~40 •IN 

NOTES TYPICAL REINFORCEMENT DETAILS FOR PRECAST CONSTRUCTION 
1. A TYPICAL END TRANSITION MAY BE USED FOR PERMANENT BARRIER INSTALLATIONS 

ONLY WHEN THE LAST BARRIER SECTION IS LOCATED OUTSIDE THE REQUIRED CLEAR 
ZONE, AS DETERMINED IN PUBLICATION 13M, DESIGN MANUAL, PART 2, CHAPTER 12. 
A 2011 SLOPED END TRANSITION IS ACCEPTABLE FOR PERMANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h OR LESS; OTHERWISE, USE AN IMPACT ATTENUATING 
DEVICE DESIGNED TO ABSORB THE ENERGY OF AN IMPACTING VEHICLE IN THE WEIGHT 
RANGE OF 820 k~ TO 2000 k~ AT THE SPECIFIED DESIGN SPEED, WITH A MAXIMUM 
AVERAGE DECELERATION FORCE OF 8.5 G's ANO A MAXIMUM PEAK DECELERATION 
FORCE OF 15 G's. WHEN CONCRETE BARRIER IS TERMINATED AT THE ENO OF PARALLEL 
RAMPS OR T INTERSECTIONS, A 2. 1 m ENO TRANSIT[ON MAY BE USED WHERE THE LEGAL 
SPEED IS 60 km/h OR LESS. FOR BARRIER INSTALLATIONS, AN IMPACT ATTENUATING 
DEVICE IS NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS ARE SATISFIED: 

<Al THE BARRIER JS 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. 

( Bl 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 END OF THE BARRIER 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 AND 
REMOVING PRECAST CONCRETE BARRIER. GALVANIZE METAL DEVICES AS 
SPECIFIED IN PUBLICATION 408M, SECTION 1105.02(sl. 

3. PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBLICATION 408M, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40. 

4, EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST CONCRETE 
MEDIAN BARRIER IS TO BE USED [N TEMPORARY INSTALLATION ONLY, IN 
ACCORDANCE WITH SECTION 627, AND IDENTIFIED AS SUCH, AS SPECIFIED 
IN SECTION 714. 6( cl 

5. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. 

6. ALL Dl!.IENSIONS ARE IN !.IILLIMETERS ( rrml EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

SHT £.. OF __2 
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IMPACT 
A TTENUAT 1 NG ~ r+--+- I MP ACT 

ATTENUATING 
DEVICE DEVICE 

CLEARANCE 

·:~1 MARKER 
W16-2R 

THROUGH ROADWAY 

W16-2R & 2L 

~ 
W16-2R 

DETAIL A 

CLEARANCE 
MARKER 
W16-2R AND 2L, 
SEE NOTE 2. 

GORE AREA 

STEEL PLATE, 
SEE NOTE I. 

b) 

DELINEATION OF IMPACT ATTENUATING DEVICES 

--~ 
- ~~ 
~/ 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

CONCRETE TOP UNIT 

INLET BOX 

...........__CAST IRON GRATE 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

,; ·L> .J .• ..,_. D . 
•D" • "'-l • ~ • <I ·t, • ..:t 

=L, .. " ·1 "~ 
1. ,l •• Ll <:.l .d .t> .... 

I ' .• 0 
·,, ~: " l " 

14 +O t 
-1.GL 

• ., ·'·i ·" ,_,._,;~~r 
·D" • ·""', '"-' • " :...- 8 

. c.-•. ·····- ~.d·,/ .'i/ ~ ~ "' • '>'. /:> • • 

+1. 6 
-0 

• 0 

lQQ 

SLOT DETAIL PERMISSIBLE TAPER, 

SLOTTED PLATE CONNECTION 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES 
SPEED CONCRETE ( km/h) BARRIER GU IDE RA l l. 

120 20 : 1 15 : 1 

110 20 : 1 15 : 1 

100 18 : 1 14 : 1 

90 \6 = I 12 : I 

80 14 : I 11 : I 

,0 12 : I 10 : I 

60 10 : I 8 ' 1 

50 8 ' I 7 ' 1 

NOTES 
1. PROVJDE PLATES, 8 x 180 x 685, MEETING THE REQUIREMENTS OF 

PUBLICATION 408M, SECTION 1105.02(sl. GALVANIZE PLATES AS 
SPECIFIED IN PUBLICATION 408M, SECTION 1105.02(s), 

2. PROVIDE VERTICAL RECTANGLE, STANOARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R AND/OR W16-2L, FABRICATED FROM CLASS II 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATJNG DEVICES 
AS PRESENTED IN DETAIL A. ATTACH MARKERS DIRECTLY TO THE LEADING 
END OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS <SAND 
BARRELSl, PROVIDE SENSITIVE SHEETING, WITHOUT RIGID BACKING, DIRECTLY 
TO BARRIER FRONT OR NOSE SECTION. DO NOT POST-MOUNT MARKERS IN 
FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE PROVIDED IN 
TWO SIZES: 305 x 914 AND 457 x 914. WHEN ONE MARKER IS REQUIRED, USE 
457 x 914. WHEN TWO MARKERS ARE REQUIRED SIDE BY SIDE, USE 305 x 914. 
PROVIOE COLOR FOR CLEARANCE MARKERS AS FOLLOWS: 

(Al MESSAGE BLACK STRIPES (NON-REFLECTORIZED) 
(Bl FIELD YELLOW <REFLECTORIZEDJ 

ORANGE <REFLECTORIZEOJ, CONSTRUCTION ZONES 

3. ALL DiMENSIONS ARE IN MILLIMETERS (rrrnl EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

-

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 
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' ' 

PAVEMENT 
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0 

00 
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EPOXY COATED IN CENTER OF 
BARRIER. 
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PAVEMENT 
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865 

SECTION A-A 

,;:_ 

I 

l DEPTH AS 
REQUIRED 

....... 

600 

\_ DEPTH AS 

SECTION B B REQUIRED 

NOTES 

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

2. ROUND OR CHAMFER HORIZONTAL EDGES WITH ~ RADIUS OF 25 EXCEPT AS SHOWN. 

3. ALL DIMENSIONS ARE IN MILLIMETERS (rmil EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
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CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
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TYPICAL 810 TO 1070 TRANSITION CONSTRUCTION 
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TYPICAL 1070 TO 1270 TRANSITION CONSTRUCTION 

-~ . ~ 
~·\ \ SURFACE 
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·' J. :" .::i. 
• 

SECTION B-B 

NOTES 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408M, 
SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40. 

2. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. 

3. ALL DIMENSIONS A~E IN MILLIMETERS (rrrnl EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
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BUREAU OF DESIGN 
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ORTHOGRAPHIC VIEW 

TYPICAL BARRIER SECTION 
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TYPICAL END TRANSITION 

9. 0 m MAXIMUM 

~ 

ELEVATION VIEW 
TYPICAL BARRIER SECTION 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER 

NOTES 

1. PROVIDE SINGLE FACE CONCRETE BARRIER MEETING THE REQUIREMENTS 
OF PUBLICATION 408M, SECTION 623. 

2. PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPLIED BY A 
MANUFACTURER AS LISTED IN BULLETIN 15. f.40D!FICATIONS OR 
DEVIATIONS FROM THE STANDARD REQUIRE THE SUBMISSJON OF 
SHOP DRAWINGS FOR REVIEW. 

3. PROVIDE BARRIER-MOUNT OR REFLECTOR UNIT DELINEATORS, AS INDICATED 
ON AC-SHI. 

4. PROVIDE REINFORCEMENT FOR SINGLE FACE CONCRETE BARRIER AS INDICATED 
ON SHEET 3. 

5. PROVIDE ENO TRANSITIONS OR IMPACT ATTENUATING DEVICES AS INDICATED 
ON RC-57M. 

6. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. 

7. All OIMENSIONS ARE IN MILLIMETERS (fllll) EXCEPT AS NOTED. 

~ 

~ 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 
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A - SEE TYPICAL SECTIONS, 
SHEET 2. 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
CAST-IN-PLACE AND PRECAST 
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I . 440 I~ 
TYPICAL ROUGH ROCK TREATMENT 

NOTES 

1. PROVIDE PLATES MEETING THE REQUIREMENTS OF PUBLICATION 408M, 
SECTION 1105.02(0)2, GALVANIZE PLATES AS SPECJFJED !N PUBLICATION 
408M, SECTION 1105. 02(sl ALTERNATE CONNECTIONS MAY BE USED AS 
APPROVED BY THE BUREAU OF DESIGN. 

2. WHERE SJNGLE FACE CONCRETE BARRIER IS SPECJFJED FOR USE AS A RETAINING 
WALL AND DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC FILTER DRAIN AS INOICATED AND IN ACCORDANCE WITH PUBLICATION 
40BM, SECTION 610. IF THE HEIGHT OR SLOPE JS INCREASED, PROVIDE 
OVERTURNING MOMENT COMPUTATIONS WITH THE CONSTRUCTION PLANS. 

3. ROUNO OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. 

4. ALL DIMENSIONS ARE JN MILLIMETERS ( rrml EXCEPT AS NOTED. 
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TYPICAL REINFORCEMENT DETAILS FOR 1040 BARRIER 
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SECTION B-B 

REINFORCEMENT STEEL WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR 860 BARRIER 
NOTES 

1. PROVIDE SLOTS OR OTHER ACCEPTABLE DEVICES FOR 
HANDLING, INSTALLING AND REMOVING PRECAST CONCRETE 
BARRIERS. GALVANIZE METAL DEVICES AS SPECIFIED IN 
PUBLICATION 408M, SECTION 1105. 02( sl. 

2. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS NOTED. 

3. ALL DIMENSIONS ARE IN MILLIMETERS { rrml EXCEPT AS NOTED. 

LEGEND 

@ PROVIOE RE!NFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408M, 
SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40, KEEP WIRE FABRIC 
OR BAR LIMITS AT 140 MINIMUM FOR PRECAST BARRIER WITH PLATE CONNECTIONS. 

END TRANSITION 

® 

2. 1 m 

END TRANS IT I ON 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

R~OMMd·o ~B~- 18A ~o 
' , 

' 2000 I SHT 2 OF _§_ 

0 !RECTOR, BUREAU OF DES J GN RC-58M 



¾ 

' 
FOR FLARE RATES 
SEE TABLE 1, 

--:. --:. -- = = =_=_=_ ;/\\,,~\ 

~/~ 
~Slop< ANo 

/ 
OF: Bt.c10: HE1c,.,, 

/ / fll VAR/£s 

// 

SEE NOTE 3. 

' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATMENT 

---·- ---

¾ 

' 

;/\\,\\ 

' 

\ \ \ \ 
'----- '-----

/~ _,_,./ 

-~ 
~ -

TYPICAL TREATMENT WHEN CONTINUOUS GUIDE RAIL IS REQUIRED 

NOTES 

1. PROVIDE SINGLE FACE CON.CRETE BARRIER AND GUIDE RAIL MEETING THE 
REQUIREMENTS OF PUBLICATION 408M, SECTIONS 620 AND 623. 

2. THE TREATMENTS SHOWN ARE FOR FOUR-LANE DIVIDED HIGHWAYS. USE 
THE APPROACH END TREATMENT ON BOTH SIDES OF THE OBSTRUCTION ON 
TWO-LANE FACILITIES WITH TWO-WAY TRAFFIC. 

3. IF THE PREFERRED TREATMENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EXISTING SLOPE (PREFERABLY 11 21 ONE FOOT DEEP 
OTHERWISE, USE AN IMPACT ATTENUATING DEVICE. 

4. ALL DIMENSIONS ARE JN Mill lMETERS ( rrrnl EXCEPT AS NOTED. 

FLARE TREATMENT.! 
SEE TABLE 1. 

~~IE~ 1/,0 ' -I 1: 10 SLOPE 
OR FLATTER 

~ 
TRAFFIC DIRECTION 

TABLE 1 
PLAN VIEW FLARE RATES FOR BARRIER DESIGN 

GU[OE RAIL 

TRAILING END GUIDE RAIL CONNECTION. 

TRAFFIC DIRECTION 

CONCRETE BARRIER* 

SEE RC-SOM FOR 
APPROACH END 
CONNECTION 
DETAILS. I GUIDE RAIL 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER 
* IF ADEQUATE DEFLECTION QI STANCE IS PROVIDED ( TABLE 1, RC-54Ml 

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

PLAN VIEW 

TERMINAL SECTION BRIDGE 
CONNECTION, SEE DETAILS, 
RC-SOM ANO RC-S2M. 

TYPE 2-S GUIDE RAIL 
TYPE 2-W 

GUIDE 

I 11 
L J 

TRAILING END GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

DESIGN MAXlMUM FLARE RATES 
SPEED CONCRETE { km/h) BARRIER GUIDE RAIL 

120 201 1 15: 1 

11 0 20: 1 15: 1 

IOO 18: 1 14: 1 

90 16: 1 12: 1 

BO 14: 1 11: 1 

70 12: 1 10: 1 

60 10: 1 B: 1 

50 s: 1 7, I 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE 
PLACEMENT AT 

CONCRETE BARRIER 
SHOULDER PIERS 

SHT _!_ OF_§_ 

'MV RC-58M 



0 

~ 

0 
~ 

0 
~ 

250 R 

~ 
~ 

0 
~ 

0 
~ 

~115 

T NO. 13 BAR C TYP) 
EPOXY COATED 

250 R 

Jc---1, -GOO ---cl 
u 

SECTION A-A 

115 115 

WIDTH 
VARIABLE 

I 
- -• 

NO. 13 BAR < TYPl 
EPOXY COATED __ .,.__ --~ 

180 

[8,--------~Llli LB 
, I WIDTH 

VARIABLE 

SECT! ON B-B 

FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4. B7 c, 

____ ,,:-_! MEDIAN BARRIER 

B_J 

20 EXPANSJON JOINT MATERIAL 

_/c_J 

IA] DJ PIER 
COLUMNS-

NO. 57 
COARSE- -
AGGREGATE 

PLAN 

FOR ALTERNATE TAPERED END 
TREATMENT, SEE NOTE 3. 

ITT 
~ 

0 

ro 

..... 

rxr 

255 
152 x 152-t.lW19 x MW19 ( TYPJ I EPOXY COATED 

FILLER ijATERIAL, 
SEE NOTE 4. 

250 R 

SCREENING MATERIAL, 
SEE NOTE 5. 

4 0 'l. 1...-?'::D[ - - - - - ' 

_-_-_c---\____~-----i~(c'HLO)L'::,,ES)~00AT - - ; - = Lili.-::,:{:'-; 

WEEP • r____/ • • · · • 3
0mCTOCMAX ."···:·.· 

. ::.:.·: .. 
440 

SECTION D-D 
TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 

0 

ro 

..... ·.•. :: : .. 
/-:·>·· 

0 
~ 
N 

115 'le-' 
~r 111~ 

' 

f'IER WIDTH 

20 EXPANSION 
JOINT MATERIAL 

--~-

~~-

' 
250 R 

::·:-.:::,. .I I '--------------Lili 

PIER IA] 
COLUMNS 

Bl 

B_J 

440 

SECT! ON C-C 

B7 
FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4. 

-= --y -- 3~ 

~ 20 EXPBA:ION 7 JOINT MATERIAL 

NOTES 

1. REFER TO BRIDGE STANDARD DRAWINGS <BD-601Ml FOR DETAILS OF CONCRETE 
MEDIAN BARRIER ACROSS STRUCTURES. 

2. THE CONCRETE TRANSITIONS AND BARRIER TAPERS AT PIERS 
ARE INCIDENTAL TO THE MEDIAN BARRIER. 

3, CAST ADDITIONAL VOIDS IN THE TAPERED END SECTIONS MEETING THE 
REQUJREMENTS PRESENTED IN SECTION D-D. 

4. PROVIDE NO. 57 COARSE AGGREGATE THAT MEETS THE REQUIREMENTS OF 
PUBLICATION 408M, SECTION 703.2. ALTERNATE SUITABLE GRANULAR 
MATERIAL MAY BE USED AS FILLER MATERIAL. 

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

6. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT AS SHOWN. 

7. ALL DIMENSIONS ARE IN MILLIMETERS ( rrml EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 
PLACEMENT AT MEDIAN PIERS 

TYPICAL BARRIER TREATMENT AT PIERS (A] USE 20 EXPANSION JOINT MATERIAL 
AROUND ALL PIERS. - OF__!_ 8' 2000 I SHT 5 

RC-58M 



SINGLE FACE CONC BARRIER, 

I 
SHOULDER I 

TRAFFIC DIRECTION I ROADWAY ~A ~, 
1' 

SHOULDER .~ T1,10 FLARE RATE 

~ 1, 20 Tl T T 
T T T T 

T L-c - SEE TABLE 2. 

'" -A l 14,4m-l- 15 m -l- 15 m ~ 
TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIDTH7 

SHOULDER ' ~ 

1,BmAT rn 
TERM!~ I 
POINT 

SECT! ON A-A 

1. 5 m ROUNDING 

Elz ~,~ 

SHOULDER 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

MAXIMUt-1 
DESIGN FLARE RATES 
SPEED CONCRETE { km/h) 

BARRIER 

120 20 • 1 

110 20 • 1 

100 18 ' 1 

90 16 • 1 

BO 14 ' 1 

70 12 • 1 

60 10 • 1 

50 8 ' 1 

VARIES 

1. 5 m ROUNDING 

,·. 'l._ 

,~~ 

SECTION B-B 

NOTES 

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

2. ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408f.4. 

3. EARTHMOUNOS MAY BE USED TO BURY CONCRETE BARRIER ON HIGHWAYS 
WITH POSTED SPEEDS LESS THAN 80 km/h (50rrphl AND WITH CURRENT 
TRAFFIC VOLUME LESS THAN 6000 VEHJCLES PER DAY OR WHEN THEY ARE 
CONSTRUCTED OUTSIDE THE CLEAR ZONE AS DETERMtNED IN PUB. 13 M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

4, ALL DIMENSIONS ARE IN MILLIMETERS ( rmiJ EXCEPT AS NOTED. 

VARIES 

1. O m 

f1 
I I ·--,J---1?'/. =====c:====:r' .....'.'1 '_'.1~0-(I -wr"->c~....-1:____,rr 

SHOULDER 

SECTION C-C 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

END TREATMENT 
BURYING INTO EARTH MOUND 

SHT _§_ OF 6 

RC-58M 



CONCRETE 
GLARE 
SCREEN 

L 75--.J ,__ 
L=6. 0 m ~ 

j l ,o 
--
--C 

\ 
--~ 
--~ 

I I I 

' I 

1--v• V "' L=G. 0 rs 

" " 

" 
" 

" 
" 
" 

l/4 l/4 

B 
ELEVATION VIEW 

I 

" 
" 
" ' 

l/8 

L= 6. 0 m 

' 

I 

I 

" 
" 
" 

=:j __r-40 

I 

f---H 1 
L,o 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 

125 r 
.------1--- I~ 

4 4 

0 
~ 
N 

• ·• ,, 

WWF 152 x 152 
MW19 x MW19 ( TYP) 
EPOXY COATED 

I 
4 

~t, 
V 

\ 
PAVEMENT 
SURFACE 

J~ I I 
600 

SECTION A-A 

CONCRETE 
GLARE 
SCREEN 

;' 
N 

·~ 0 ~ 
• .v 

/ 

6
110 

0 

I 

1_2_5 

4 

4 

' V 

SECTION B-B 

WWF 152 x 152 
MW19 x M'll'19 ( TYPl 
EPOXY COATED 

PAVEMENT 
SURFACE 

NO, 1 3 DOWEL BAR 
300 LONG ( TYPl 
EPOXY COATED 

TYPICAL PRECAST CONSTRUCTION 

,o 

~ SEE RC-57M, SHT.2 FOR 
MINIMUM FABRIC LIMITS 
FOR PRECAST BARRIER. 

L=9.0 m 

I 
''MAXI MU~ 

I I 

J 
I 

- -
- -
- --

-
\ 

:,,_ --

- --

L - -

C I 

I 

I 

I _ _c_j 

CONCRETE 
GLARE 
SCREEN -

0 
~ 

N 

250 R 

0 
~ 

12,1r 
~ 
? 
o' 
4 

4 

4 

VJ 

' :" _t 

M 

,·:" ~ 

-cc r '}1 
l,,nl~ 

.,,..,,"' 
Goo - I 

SECT! ON C-C 

4. 

.,;_:'/' 

,o 

WWF 152 x 152 
MW19 x MW19 ( TYPl 
EPOXY COATED 

PAVEMENT 
SURFACE 

"'- SUBBASE MATERIAL, 
SEE SHT, 1 of RC-57M 

L::9.0 m MAXIMUM L=9. 0 m 
MAXIMUM 

" ~ 

' 

' ' 

ELEVATION VIEW 

PRECAST CONSTRUCTION 

NOTES 

t. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 
PUBLICATION 408M, SECTIONS 622 AND 714. 

2. 

3. 

4. 

FOR INSTALLATION OF GLARE SCREEN ON TOP OF EXISTING CONCRETE 
MEDIAN BARRIER, PROVIDE PLASTJC PADDLES OR MODULAR SYSTEMS 
SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15. 

FOR PRECAST BARRIERS, PROVIDE SLOTTED PLATE CONNECTIONS AS 
INDICATED ON RC-57M, SHEET 3. 

PROVIDE PRECAST CONCRETE GLARE SCREEN SUPPLIED BY A MANUFACTURER 
AS LISTED IN BULLETIN 15. MODIFICATION OR DEVIATION FROM THE 
STANDARD REQUIRE THE SUBMISSION OF SHOP DRAWING FOR APPROVAL. 

5. PROVIDE PRECAST CONCRETE GLARE SCREEN FOR USE AS TEMPORARY 
(MPTl OR IN PERMANENT INSTALLATIONS. FOR TEMPORARY 
INSTALLATIONS, EMBEDMENT IS NOT REQUIRED. 

6. EPOXY COATED REINFORCEMENT IS NOT REQUIRED WHEN PRECAST 
CONCRETE GLARE SCREEN IS TO BE USED IN TEMPORARY INSTALLATIONS 
ONLY, IN ACCORDANCE WI TH SEC TI ON 627 , AND IO ENT IF !ED AS SUCH , 
AS SPECIFIED IN SECTION 714.6(0). 

7. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 EXCEPT 
AS SHOWN. 

8. ALL DIMENSIONS ARE IN MILL !METERS ( ITTT1l EXCEPT AS SHOWN. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

CAST-IN-PLACE AND PRECAST 

SHT _L OF 2-

a..... 
DIRECTOR, BUREAU OF DESIGN RC-59M 



PIER 
WIDTH 

SEE TABLE 1. 

r:E 

NECESSITY FOR GLARE 
SCREEN IS DEPENDENT 

ON GEOMETRICS. 

/I 

() FOR AOOITIONAL DETAILS FOR 
TYPICAL BARRIER TREATMENT AT 
PIERS, SEE RC-58M, SHEET 5. 

CONCRETE GLARE 
"-i ~SCREEN 

------ ~ 
~ 

~SEE TABLE 1. E_i ~E 

20 EXPANSION 
JOINT MATERIAL_/ 

TYPICAL TREATMENT AT PIERS~ 

SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC- 58M. 

·,::. ,. 

CONCRETE 
GLARE 
SCREEN 

SECTION D-D 
I ~ARIABLE WIDTH 

SECTION E-E 

CONCRETE 
GLARE 
SCREEN 

460 
( TYPl 

150 

PAVEMENT 
SURFACE 

CONCRETE GLARE 
SCREEN ENO 
TRANSITION 

1501150 ]_?O 

~: 
~sol 2so 

rl:4 MIN, 

. l_175 
I 'NO. 13 DOWEL 

BAR, 300 LONG, 
EPOXY COATED 

ELEVATION VIEW 

CONCRETE 
MEDIAN 
BARR !ER 

TYPICAL END TRANSITION CONSTRUCTION 
FOR CONCRETE GLARE SCREEN 

I CAST-IN-PLACE CONSTRUCTION ONLY) 

24 R\ ~ 
0 MlN TO 
0 MAX 

460 
(TYP) 

150 

150 

160 

' I 
-

-~ 
,,, 

:1: 
.l 

I 

,_ 

tONCRETE 
GLARE 
SCREEN ENO 
TRANSITION 
25 R 

CONCRETE 
MEDIAN 
BARRIER 

SECTION F-F 

TABLE 1 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES 
SPEED CONCRETE ( MPH) BARRIER GU JOE RAIL 

120 20 : 1 15 : 1 

110 20 : 1 15 : 1 

100 18 : 1 14 : 1 

90 16 : 1 12 : 1 

80 14 : 1 11 ' 1 

70 12 : I 10 , I 

60 10 : I 8 ' I 

50 8 ' I 7 ' I 

NOTES 
1. PROVIDE BARRIER-MOUNT DELINEATORS, WHEN INDICATED, AS 

SPECIFIED ON RC-57M, SHEET 1. 

2. ALL DIMENSIONS ARE IN MILLIMETERS Crrml EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

R~COMMENOEO FEB. 1 8.-, 2000 I RE 
~ - ~'--cZJ. 1.-::__-

0 !RECTOR , BUREAU OF OES I GN 

--· . _, 2000 I SHT ..£ OF L 
,I ~7 

RC-59M 



25 0 NONMETALLIC 
PIPES FOR LIFTING 
COVER ( TYPl 

DRAIN 

~

L -~--
1 l g Ci. E 
1 ~ 

t - - - -

NO. 16 VERTICAL 
LI-BARS <6 REQ'D.) 

NO, 13-2210 LONG 
BENT HORIZONTAL 
LI-BARS Cl 152 
CENTERS--

SEE DETAIL B 

150 

SLOPE TO LI-DRAIN, 
SEE NOTE 5. . 

COVER WITH 2-PLY 
BITUMINOUS PAPER AND 
BREAK THROUGH HOLE 
AFTER COMPLETION, 

'i. 

305_ I_ 305 

400 

--1--1-r, 
I I -1-

=--r= -::de- -=-'-~ -, II 1 

~f----lf+-1'-~ ,-'"----< _I I I 

1 
__ 1-_Bl}SH I NGs 
? - r r- ~ µcc , 
,-r L J I t"' 

3 NO, 13, 203 LONG, 
BENT ANCHOR BARS 
ON ALL FOUR SIDES 
OF COVER. OTHER 
REINFORCEMENT NOT 
SHOWN FOR CLARITY. 

_76 

152 

A___l 381 203n 

j ~ 7621066 

-~42~/;1 I =11J 

25 0 NONMETALLIC 
PIPES FOR LIFTING 
COVER ( TYPICAL> 

7 
ANCHOR BAR 
SPACING, THIS 
SIDE AND 
OPPOSITE, 
SAME AS JB-11. 

B 

~f~-
NO. 16 VERTICAL 
LI-BARS ( 6 REQ' D. l 

/

2 N0.13, 203 LONG, 
400 BENT ANCHOR BARS 
~ ON ALL FOUR SIDES 

304 4.. 304 OF COVER. OTHER I . I I REINFORCEMENT NOT / I SHOWN FOR CLARITY. 

I ~ 

1s211s211s2:1s2 r 
INTERIOR 
VERTICAL ----j---------
FACE 

152 L 

~ 1 5 2 WALL 
I . I THICKNESS 

EXTERIOR __j VERTICAL 
FACE 

, jl\l lj :111 i B---13n I 

111
, l~j~j i 1066 I, : I I 

I 
I 762 * 25 TH !CK 

I I L _ _ BUSHINGS 381 KNOCKOUT ~ 

I I- . -_1 I DE TA I L D 
1 11 102fl3jj TYPICAL KNOCKOUT 

760 890 

7 

l.lll.=.J=.......!: - - -.- 1-·1 

152 

-~-- --- - I I\__ 51TION OF 

=- -I I 152 152 NDR"ouA~/gR SLEEVE r 1 38 1 • CON 
152 381 

NO. 13-1905 LONG 
BENT HORIZONTAL 
LI-BARS rJ 152 
CENTERS 

.• , 

229 I I 521 152 

152 ( PRECAST UN I TS ONL Yl 

*REMOVE THE KNOCKOUT 
FROM INSIDE THE BOX 

NORMAL POSITION OF TO PREVENT CHIPPING. 
CONDUIT OR SLEEVE 1066 

762 
PLAN PLAN 

SEE DETAIL B. 
SEE DETAIL A. 25 CHAMFER ( TYPJ 

REINFORCING RODS rJ 102, BOTH WAYS 
CURB OR PAVED AREA 

13 PREMOLDED JOINT FILLER 
( WHERE BOX IS SET IN PAVED AREA) 

SEE NOTE 8 AND DETAILS C & D. 

CONDUIT OR CONDUIT SLEEVE, WHERE REQUIRED. 
{FOR LOCATION, SEE LIGHTING PLANS.l 

CAP <TYPl WHERE REQUIRED 

NO. 57 OR NO. 67 COARSE AGGREGATE 

200 x 200 DRAIN HOLE 

SECTION A-A 

JUNCTION BOX JB-11 
{ 762 X 762) 

125 

SLOPE TO LI-DRAIN, 
SEE NOTE 5. ___ J 

COVER WITH 2-PLY 
BITUMINOUS PAPER AND 
BREAK THROUGH HOLE 
AFTER COMPLETION. 

SEE DETAIL A. 

REINFORCING RODS e 102, BOTH WAYS 
CURB OR PAVED AREA 
13 PREMOLDED JOINT FILLER 
(WHERE BOX IS SET IN PAVED AREA) 

SEE NOTE 8 AND DETAILS C & D. 

- CONDUIT OR CONDUIT SLEEVE, WHERE REQUIRED. 
....d:::......:~ (FOR LOCATION, SEE LIGHTING PLANS.) 
Y-----~ i--------u-CAP (TYPl WHERE REQUIRED 

NO. 57 OR NO. 67 
COARSE AGGREGATE 

SECTION B-B 
JUNCTION BOX JB-12 

( 457 X 762) 

NON-METAL PIPE. 

\ ~; ;; ,.\1··----r7 '._:_·._,, ,r-_:.-_:-.--·--. \1 1L 
> :, ~hmmll·\ ./. - : j 
'4• ·"·1 I 11 .. _._ ·.' . 51 
· .. ·.,·II 1r-:4 · .. ·_-

:~ '.~ ._I I I I._.:::~ · ~ ._.. 

6 
* FOR PRECAST-40 CLR 

MIN. TO THE FACE OF 
THE CLOSEST REBAR DETAIL A 

10 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 

PUBLICATION 408M, SECTIONS 910 AND 1101. 

2. USE JB-11 AND JB-12 JUNCTION IN SHOULDERS OR OTHER 
LOCATIONS SUBJECT TO VEHICULAR LOADS. USE JB-1 AND 
JB-2 JUNCTION BOXES IN LOCATIONS WITH PEDESTRIAN TYPE 
LOADINGS. SEE DETAILS ON RC-81M. 

3. 

4. 

PROVIDE PRECAST CONCRETE JUNCTION BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT AN 841 x 594 
REPRODUCIBLE SHOP DRAWING TO THE BUREAU OF 
CONSTRUCTION AND MATERIALS, MATERIALS ANO TESTING 
DIVISION FOR REVIEW. 

PROTECTIVE COATING - STEEL FRAME. HOT DIP GALVANIZE 
IN ACCORDANCE WJTH PUBLICATION 408M, SECTION 1105.02(sJ. 

5. PROVIDE 0.06 m3 OF NO. 57 OR NO. 67 COARSE 
AGGREGATE WHEN NO UNDERDRAIN IS AVAILABLE. 

6. FOR THE LOCATION, SIZE AND NUMBER OF 
CONDUITS REQUIRED FOR EACH JUNCTION BOX, SEE THE 
LIGHTING PLANS. 

7, IN SIDEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 
TO CONFORM TO SIDEWALK SLOPE. WHEN INSTALLED IN THE 
RECOVERY AREA, PROVIDE A MAXIMUM OF 100 TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN IMAGINARY 1.5 m 
CHORD Al I GNED RAD !ALLY ( PERPEND I CULARJ TO THE CENTERLINE 
OF THE ROADWAY, AND CONNECTING ANY POINT WITHIN 
THE LENGTH OF THE CHORD EXTENDING TO THE GROUND SURFACE 
ON BOTH SIDES OF THE JUNCTION BOX. 

8. THE CONDUIT LOCATIONS SHOWN REPRESENT NORMAL 
POSITIONS. FOR CAST-IN-PLACE OR PRECAST 
CONSTRUCTION, WHEN TWO OR THREE CONDUITS ARE 
INDICATED ON THE SAME VERTICAL FACE, SPACE 
CONDUITS AT 150 C TO C AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN 
DETAIL C, WITH FULL WALL THICKNESS BETWEEN OPENINGS. 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS INDICATED 
fN DETAJL DANO LOCATE AS INDICATED IN DETAIL C. 
GROUT THE CONDUIT OR SLEEVE IN ACCORDANCE WITH 
PUBLICATION 408M, SECTION 910.3(pl. 

9. PROVIDE POSITIVE DRAINAGE (38-50 NONMETALLIC 
CONDUIT) FOR JUNCTION BOXES WHEN FEASIBLE. PROVIDE 
RODENT PROOF DRAIN. 

10. PROVIDE STRUCTURAL STEEL CONFORMING TO ASTM-A36/A36M. 
PROVIDE ALUMINUM CONFORMING TO ASTM-B221 ALLOY 
6061 - T6. 

11. PROVIDE AS A MINIMUM : 
CLASS A CONCRETE FOR CAST-IN-PLACE BOXES AND 
CLASS AA CONCRETE FOR PRECAST BOXES. 

12. GROUND EXPOSED METAL PARTS OF JUNCTION BOXES. 
DO NOT CONNECT GROUND WIRE DIRECTLY TO LIO. 

13. ALL DIMENSIONS ARE IN MILLIMETERS (IT111l EXCEPT 
AS NOTED. 

14. ALL REINFORCEMENT STEEL BARS SHOWN ARE SOFT CONVERTED 
METRIC SIZES THAT MEET ASTM A 615M, A 616M AND A ?06M. 

25 CHAMFER ( TYPl 
,4 ·~ •• • 4. , 

·-"' -.. : '; .. :..-: . :4-
. ·. · . .-: .-.; . · . .-; . 

914 (JB-lll 
610 {JB-12) 

~ 152 
11-- ~ ls 1 02 X 76 X 6 

. '· 1··. 4 • •• 

•• :172 

(lb ~ th _. ~+--+--++-

914 
914 

r 
( JB-1 ll IJB[ 

/ [\ 

- f-
,, 

FRAME PLAN 
(STEEL OR ALUMINUM) 

WELD I: : .·.: _"-,._: :I,] lo/"., 

MITERED CORNERS, 
WELDED 

L 1 02 X 76 X 6 

:-- :\ _; -·-*°. . . . . :9: 

76 

152 

DETAIL B 

=il5 
NO. 13 BARS 
IN SLAB 

CLEARANCE 

NO. 13 ANCHOR BAR, BENT, 203 
FOR SPACING, SEE PLAN VIEWS. 

STRAIGHT BAR, NO. 16 ANCHOR 
BAR , 203 LONG. FOR SP AC I NG, 
SEE PLAN VIEWS. 

COVER FRAME AND SUPPORTING FRAME 

LONG . 

r--'-'--i I I I I --------------------1 
l\50 c TO ~I j1so c TO ci1,so c 

TWO CONDUITS PER 
VERTICAL FACE 

THREE CONDUITS PER 
VERTICAL FACE 

DETAIL C 
MULTIPLE CONDUITS IN PLACE 

(CAST-IN-PLACE OR PRECAST UNITS) 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

RURBAU OP DESIGN 

HIGHWAY LIGHTING 
JUNCTION BOXES-HEAVY DUTY 
CAST-IN-PLACE OR PRECAST 

SHT _ _!__ OF__!_ 
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ARt.l LENGTH "L" ARt.l LENGTH "L " 

r MIN 0.25L, 
\ MAX O. 35L 

TENON FOR SLIPFITTER ( 50> 
MIN O. 25L, MAX O. 35L 

rTENON FOR SLIPFlTTER 

LUMINAIRE ARM}ETYP 

STEEL SPACER 

zx 
-< 

"'" 

PROVJDE PROTECTION 
FOR CABLE INSULATION. 

THRU BOLT REQ'D FOR 
TWO-SECTION SHAFT 
( Sl:E DETAIL C AND NOTE 5) 

HANQHOLE 

ANCHOR BASE -

TOP OF FOUNDATION 

, I 
\ ' I 
\ I I 

.i..--1. I 

1s2-l-1-wr= w~ ¼ ~ ¼~ 

a: ~ -~ 
oc " 

"w 
~ I.LI oc w 

< ~ < 

TAPERED STEE~ \~M 
\ I 

SEE DETAIL B ANO NOTE 6 \ 

TAPERED SHAFT 
12 rrmtm 

TABLE 3 

13 r LIGHT POLE 

Lf l~';,,~' POLE 

J-HOOK SHAFT 

J-HOOK 
WIRE SUPPORT 

THRU BOLT REQ'D FOR 
TWO-SECTION SHAFT 
(SEE DETA!L C AND NOTE 5) 

ARt.l LENGTH ARt.l RISE-m 

' ' -~ 
I TYPE Ao 

"L" MIN "' 1. 8 m 0.6 m O. 9 m 
2. 4 m 0.9 m 1.1 m 
3.0 m 1. 1 m 1. 3 m 
3. 7 m 1. 3 m 1. 6 m 
4. 6 m 1. 6 m 1. 8 m 
6. t m 2. 1 m 2.4 m 
7. 6 m 2. 4 m 2. 7 m 
~ 2. 7 m 3. O m· 

~ FOR TYPES LIGHTING POLES, 
SEE NOTE 4. 

( SINGLE MEMBER ARM) 

ROUND STEEL POLES 

:" 
~ 
~ 
~ 

' -'---v'----
0 

TYPE A 

~ 152TYP 
TUBULAR STEEL 
AR• 

B AND NOTE 6. 

TAPERED SHAFT 
12 rrmtm 

TABLE,; 

! 50) 
SUPPORT ARM /60 OD-TUBULAR 

LU.INAIRE AR.,/;~~~ ITYPl 

STEEL GUSSET 

SUPPORT ARM 

SECTION A-A 

TABLE 1 

TYPE OF X-DISTANCE 
GUIDE RAIL l t.llNil,lllt.l) 

2-W 2. 4 m 
2-WC 1. 5 m 
2-WCC 1. 2 m 

X-DISTANCE 

SEE TABLE 1 • I 

0.6mMIN 
i-' 

ARI.: LENGTH ARt.l RISE-m 
"L" 

1. 8 m 
2.4 m 
3.0 m 
3. 7 m 
4. 6 m 
6. I m 
7. 6 m 
9. I 

REMOVABLE BOLT COVER 
! 4 REQUIREDl 

m 

'" O. 9 m 
l. 2 m 
1.5 m 
1.5 m 
1.5 m 
2. I m 
2. 4 m 
2. 7 m 

"'' 1. 2 m 
1. 8 m 
\. 8 m 
1. 8 m 
1.8 m 
2. 4 m 
• T m 
.0 m 

LUG ACCESSIBLE HANOHOLE 

CONTINUOUS WELD 

WEAK POST GUIDE RAIL 

TABLE 2 
TYPE OF X-OISTANCE 

GUIDE RAIL ( MINlt.lUt.lJ 
2-S O. 9 m 
2-SC O. 6 m 

( TRUSS ARMl 

GALVANIZED STEEL SPRING 
WASHER, AS REQUIRED. 

ANCHOR BASE 
~ANCHOR BOLT USED BEHIND 

GU l DE RAIL~ 

TYPE A 0 

POLE MOUNTING DETAILS 
~ FOR TYPES LIGHTJNG POLES, 

SEE NOTE 5. 

NOTES --

.L...,,-... 

STRONG POST GUIDE RAIL 

GUIDE RAIL CLEARANCES 

rl Ill 

~ 

45T TO 610 TO FOCAL POI~ 

ARM LENGTH ,.;. 

"' 

SET BACK 

B _,_ A 

LSLOPE 1:Y 

TYPE A** 

ll!~ - ¼ oc w 

" a: oc < 
< r 

w 
w 
¼ 

r 
;:; 

- iii z > 
" < - ~ 
rOC 

2 ~ 
c=f+f Wr 

z z 
~ T=MH+C ~ -z w 

- z 
r w 
z oc 
~ -
0 < 

" "' " :: 

OVERHANG ,, 

PAVEMENT 
SHOULDER SLOPE" 1:X 

* C-DJMENSIONS, APPLICABLE TO CONVENTIONAL LIGHTING POLES, ARE 
FOR EST!t.lATING PURPOSES ONLY AND SHOULD NOT BE USED FOR 
DETERMINING LIGHTING POLE DJMENSIONS WlTHOUT VERIFICATION. 
THE CONTRACTOR IS RESPONSIBLE FOR FURNISHING LIGHTING POLES 
OF PROPER DIMENSIONS TO PROVIDE THE MOUNTING HEIGHT SPECIFIED. 
THE C-DIMENSJONS ARE BASED ON INFORMATION FROM CROSS SECTION 
PLANS. CHANGES OF ROADSIDE FIELD CONDITIONS MAY AFFECT THE 
C-DIMENSION. NEGAT!VE C-DIMENS!ON MEANS ELEVATION OF TOP OF 
FOUNDATION JS HIGHER THAN ELEVATION OF EDGE OF PAVEMENT. 

**FOR TYPES LJGHTING POLES, TAKE INTO CONSIDERATION THE BREAKAWAY 
DEVICE HEIGHT. 

TERMINOLOGY 

1. PROVIDE MATERIALS, CONSTRUCTION AND MANUFACTURER'S CERTIFICATION OF COMPLIANCE WITH 
LOAD TESTS MEETING THE REQUIREMENTS OF PUBLICATION 408M, SECTIONS 910 ANO 1101. 

WELD BEAD 

CHAMFER OUTSIDE 

SECTION C-C 

OF LOWER SECTION-~---t'--+-"'l-7 

fc )H-t\\.-

CHAMFER l NS 1 DE 
OF UPPER SECT!ON-~--tt-+_.,.~ 

DETAIL C 
POLE OVERLAP DETAIL 

GRIND SMOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
MULTISECTIONAL POLES 
AT THE OVERLAP. 
INSIDE OF OUTER 
SECTION ANO OUTSIDE 
OF MALE MATING 
SE CTI ON, PROV !OE 
THRU BOLT FOR 
ROUND POLES, 

LIGHT POLE 
SHAFT----

STEEL 
GUSSETS 

POLE PLATE 
STEEL ARM 

ARM PLATE 

SECTION B-B 
ARM ATTACHMENT PLATE 

PROVIDE RUBBER 
GROMMET FOR 
WIRE OPENING. 

LIGHT POLE SHAFT 
~STEEL ARM 

CONNECTING BOLT 

POLE ATTACHMENT PLATE 

DETAIL B 
ARM ATTACHMENT TO POLE SHAFT 

2. SEE RC-SOM FOR POLE FOUNDATION DETAILS. 

3. PROVIDE IDENTIFJCATION & DATE TAGS, AS SHOWN ON SHEET 2, FOR ALL POLES. 

4. 

s. 

,. 
7. 

B. 

,. 
10. 

11. 

DESIGNATE ID AS ON PROJECT PLANS. 

PROVIDE FHWA CERTIFIED BREAKAWAY BASES FOR TYPES POLES MEETING THE LATEST AASHTO 
REQUIREt.lENTS FOR BREAKAWAY SUPPORTS. MOUNT TYPES POLES IN ACCORDANCE 
WITH t.lANUFACTURER'S RECOMMENDATIONS. PLACE WASHERS, FLAT OR SPRING TYPE, WHEN 
REQUIRED, AS RECOMMENDED, ANO THREADED PARTS, TORQUED AS SPECIFIED. 

CONSTRUCT POLE SHAFTS 9. 1 m OR LESS IN LENGTH OF ONE PIECE. 
POLE SHAFTS OVER 9.1 m IN LENGTH MAY BE TWO SECTIONS. MINIMUM SECTION 
LENGTH FOR TWO SECTION POLE SHAFT IS 4.6 m. 

PROVIOE POLE ARM ATTACHMENT TO POLE SHAFT AS SHOWN IN Df_:TAIL "B", WITH TWO, 
THREE OR FOUR ATTACHMENT BOLTS, AS REQUIRED FOR DIFFERENT ARt.l LENGTHS. 

USE GALVANIZED OR STAINLESS STEEL FLAT WASHERS TO PROVIDE A 3 TO 6 
DRAINAGE GAP ABOVE CONVENTIONAL POLE FOUNDATIONS. THIS ELIMINATES THE NEED FOR 
ORA!N GROOVES, DRAIN PIPES AND CAULKING. USE SHIMS AS REQUIRED. 
FURNISH CONVENTIONAL STEEL LIGHTING POLES WITH SINGLE MEMBER BRACKET TYPE ARMS 
UNLESS OTHERWISE INDICATED OR SPECIFIED ON THE PLANS OR SPEC!AL PROVISIONS. 

THE MOUNTING HEIGHT IS DEFINED AS THE HEIGHT OF THE LUMINAIRE ABOVE THE ROADWAY 
AND JS TO BE WITHIN 0.3 m OF THE MOUNTING HEIGHT SPECJFIED. 

ALL Olt.lENS!ONS ARE IN MILLIMETERS ( rrrnl EXCEPT AS NOTED. 

PROVIDE ALUMINUM POLES WITH TRUSS ARMS MEETING THE GENERAL SILHOUETTE 
REQUIREMENTS OF STEEL POLES. 

COMMONWEAL TH OF PENNSYLVANIA 
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HIGHWAY LIGHTING 
CONVENTIONAL LIGHTING 

POLE DETAILS 
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DRIVE EXTENSJDN ---~ 

t __ ~ 
CONTROL SWIT;~ 
ON MIN 3. 0 m CORD--' 

*PLUG FOR POWER __J I 
POWER SUPPLY___/ 

•TRANSFORMER 
IS OPTIONAL. 

21. 15 rrm 2 

BARE COPPER TO 
GROUND ROD 111 

~ POWER CABLE 

HHl-~-------SUPPORT CABLE 
13 REQUIRED) 

~----"----CABLE TERMINATOR 

--- POWER CABLE CONNECTOR 
( WATERTIGHT) SOLID NEUTRAL BAR 

ISOLATED FROM GROUND 
I --!---ii--H-----GU IDE CABLE 

CABLE STRAP 

GROUND LUG 

----WINCH 

WINCH CABLE 

SAFETY CABLES - TWO REQUIRED 
WHEN POLE IS FURNISHED 
YI ITHOUT LATCH I NG DEV !CE. 
ATTACH TD WINCH MOUNTING 
PLATE OR TD EYE BOLTS IN 
THE FOUNDATION. 

LIGHTNING 
ARRESTER 

G N L 1 L2 

HEAD FRM.IE ,,----NICKEL TIP COPPER LIGHTNING ROD, 

LUMJNAIRE~ f 

LUI.UNAIRE RING 

NEMA 4, 
TERMINAL BOX 
MOUNTED ON LUMINAIRE 
LOWERING RING 

(SEENOTE7.J 

TERMINAL BOX 
MOUNTED ON 
LOWERJNG RING 

H!GH MAST POLE 

10 AMP FUSE, GLASS TUBE 
TYPE JN FUSE BLOCK 

SOLID PHASE BAR 
( OPT IONAU 

f--___ .20 AMP ENCLOSED 
CIRCUIT BREAKER 
( SEE NOTE 2J 

HAND HOLE 

:a 
~ 

~ 
~ 

~ 

< 
~ 

" w 
~ 

500 MINIMUM ABOVE 
HEAD FRAME COVER; 
LIGHTNING ROD GROUNDED 
TO LUG AT TOP OF 
POLE WITH 53.43 ITTT12 
BRAIDED COPPER. 

NOTES ---

1. SEAL HEAD FRAME ANO LUMINAIRE ASSEMBLIES TO PREVENT INTRUSION 
OF BIRD LIFE. 

2. PROVIDE 2 POLE, CIRCUIT BREAKER DISCONNECT, IN NEI.IA l 
ENCLOSURE WITH EXTERNAL OPERATION. 

3. GROUND LIGHTNING ROD GROUNDJNG CONDUCTOR DlRECTLY ON THE POLE 
SHAFT WITH LUGS PROVIDED BY THE I.IANUFACTURER OF LIGHTNING ROD. 
BOND THE NEUTRAL WIRE TO THE GROUND EITHER AT THE GROUND LUG 
OR INSIDE THE ENCLOSURE AT THE POLE BASE. 

4. MAKE ALL MISCELLANEOUS HARDWARE STAINLESS STEEL. 

5. PROVIDE WIRING, FROl,I TERI.IINAL BOX TO LUMJNAIRE, IN 
WIREWAY PROVIDED !N LUM I NA IRE RING OR !N SEAL TITE 
FLEXIBLE CONDUIT. 

6, AFFIX POLE IDENTIFICATION & DATE TAG TO EACH HIGH 
I.IAST POLE. 

7, PROVIDE BOXES AS PER PUBLICATION 408M, SECTION 
1101.11 (cl. PADLOCKS ARE NOT REQUIRED FOR THE BOXES. 

8. ALL DIMENSIONS ARE IN t,HLLIMETERS (nml EXCEPT AS NOTED. 

TYPICAL LOWER SFCTION MECHANISM TYPICAL CIRCUIT SCHEMATIC TYPICAL HIGH MAST POLE 

Q 
OR 

I 

I 
SECT ION 

WELD BEAD 

CHAI.IFER OUTS IDE-~-f-r_,,..~ 
OF LOWER SECTION 

CHM.IF ER I NS I DE-~-tt-,-,e--
OF UPPER SECTION 

POLE OVERLAP DETAIL 

GRIND SMOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
MULTISECTJONAL POLES 
AT THE OVERLAP. 
INSIDE OF OUTER 
SECT I ON ANO OUTS IDE 
OF MALE MATING 
SECTION. 

0 
0 

CIRCUIT 

CHARACTERS 
3.0 WIOE, 0.5 DEEP 

POLE NUMBER 

~~=~-=~-~ ~{~R~~~UiR~g,LE J favf(O) o 11 ~J__'l 
90 

5 
(00 

1.0 THICK BRASS PLATE 

POLE IDENTIFICATION AND DATE TAG DETAIL 
FOR CONVENTIONAL AND HIGH MAST POLES 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
HIGH MAST LIGHTING 

POLE DETAILS 
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TOP OF 
SHOULDER 

SUBBASE 

BACKFILL FREE OF 
/, SHARP ROCKS OR 

M~N BROKEN CONCRETE 

ACCEPTABLE ON-SITE 
· SOIL MATERIAL FOR 

l55fa_w ~I I BEDDING OF CONDUIT 
MIN ---I CONDUIT PLACED IN 

200 BOTTOM OF TRENCH 
LOCATE THE ALTERNATE TRENCH ~ CONDUIT EQUALLY 
AT MIDDLE OF SHOULDER. SPACED, 25 MIN 

610 
MIN 

,~=iJ55 
MIN 

ALTERNATE TREATMENT PREFERRED TREATMENT 

DIRECT-BURIED CABLE AND CONDUIT 

300 
DIRECTIONAL ARROWS, 

I 
AS REQUIRED, ARROW 
AND LETTER DEPTH 

, 1 3. 

3~0 

~

------r 
25 CHAMFER 
{ TYP) =-1~ n,/4w, 

75 ~ 
75 

CABLE AND 
CONDUIT MARKER 

PHOTOELECTRIC 
CONTROL DEVICE 
(PLUG-IN TWIST 
LOCK TYPEl ---

CLAMP 
CONDUIT 
TO POLE 

CONDUIT ON 
FAR SIDE 
OF POLE-----!h 

TYPE "LB" 
CONDUIT 
FITTING , Ip 

EXOTHERMIC 
WELD OR 
BRONZE 
CONNECTOR 

MIN DEPTH 
1. 7 m, COMPAC 
BACKFILL 

FACING NORTH SKY 
------z____ 

WEATHERHEAD 

SECONDARY POWER FROM 
LOCAL UTILITY COMPANY 
120/240 V OR 240/480 V, 
1 PHASE, 60 Hz {MAY BE 
DELIVERED UNDERGROUND.) 

CLASS 4 TRE 
WOOD POLE 

ATEO 

METER AND 
< METER SUP 
INSTALLED 
UTIL !TY CO 
REQ' OJ , SE 

CONTROL CA 
{ SEE TYP IC 
CABINET SC 
WIRING DIA 

21. 15 
COPPER 
190 co 

~ 
600 

~,J 

R SOCKET 
D AND 
LECTRIC 
Yl ( IF 
1TE 2. 

7 
ONTROL 
TIC 
. l 

: MIN) BARE 
E IN 
T 

RADE~;; 

THOROUGHLY. U µ ~ TO ROAD 
I ILf1 LIGHTING 

C 

D ..L_______ij-7:::::t--- GROUND ROD 
SIDE VIEW (19 x 3.0 mM!Nl FRONT VIEW 

300 

I \ :'.:.>:~I _J 
t CLASS A 

CONCRETE 

GUY WI RE, 
AS REQUJRED. 

PROVIDE GA 
CONDUIT AB 
UNLESS INC 

CONDUITS ( 
MAY VARY) 

LVANIZED STEEL 
OVE GROUND LINE 
ICATED OTHERWISE. 

NUMBER 

TYPICAL TERMINAL POLE EQUIPMENT 
ARRANGEMENT FOR POWER SUPPLY 

ITEMS 
N -NEUTRAL 
L1 -LINE 1 
L2-LINE 2 
M -MANUAL 
A -AUTOMA Tl C 

CD-MAIN CIRCUIT BREAKER 
@ -CONTROL CONT ACTOR 
@-PHOTOELECTRIC CELL (PLUG-IN TYPEl 
@-SELECTOR SWITCH 
@-DISTRIBUTION BREAKERS ( 10 000 A!Cl 
@ -CONTROL CAB !NET 

CD -Is A' SP BREAKER 
@-LIGHTNING ARRESTER 
SP-SINGLE POLE 
OP-DOUBLE POLE 

ITEMS (2) , (3) AND {4) ARE NOT 
REQUIRED IF EACH LUMf'NAIRE HAS A 
PHOTOELECTRIC CONTROL ELEMENT. 

"' 

CONDUIT 

120/240 V 
DR 

240/480 V 

I 

I 

_Q;I, 

® 

/CD 

I 

1® 

-TYPICAL FOR 
3-WIRE CIRCUITS. 

NOTES FOR DIRECT-BURIED 
CABLE AND CONDUIT 

TRENCH ALONG THE GENERAL LINE SHOWN ON THE 
PLANS. 
DO NOT TRENCH IN GUIDE RAIL LINE. 

LOCATE DIRECT-BURIAL CONDUIT WITH TEMPORARY 
PLASTIC MARKERS OR OTHER APPROVED METHODS 
WHERE THERE IS A POSSIBILITY OF DISTURBANCE 
BY GUIDE RAIL ERECTION DR SIMILAR CONSTRUCTION. 
VERIFY GUIDE RAIL LOCATIONS SHOWN ON THE 
LIGHTING PLANS. 

HAVE ALTERNATE TRENCH LINE, OTHER THAN AS 
SHOWN ON THE PLANS, APPROVED BY THE ENGINEER. 
IN NO CASE APPROVE AN ALTERNATE TRENCH LINE 
WHICH RESULTS IN INCREASING THE CIRCUIT 
LENGTH MORE THAN 51/.. 

INSTALL CONDUIT TO PERMIT DRAINAGE 
TOWARDS NEAREST EARTH JUNCTION 
BOX AS APPLICABLE. 

PROVIDE PERMANENT MARKING TAPE IN THE 
LAST LIFT FOR THE ENTIRE TRENCH LENGTH. 

1- - - - l 

1~® 

CLASS A 
CONCRETE 

25 MAX 
.-----G: ·'. 

I ):!.'•·: 
:;.·.· 

LlNE AND NEUTRAL WIRES TO 
LUM!NAIRE 5,26 rrrn2 WIRE. 
(7-STRAND CONDUCTOR 90cc 
DRY RATING) 

5.26 rrm2 TO GROUND LUG IN 
POLE ACCESSIBLE FROM HANDHOLE. 

( FOR ALL POLES OTHER THAN 
TRANSFORMER TYPE BREAKAWAY 
BASE. l 

RUBBER MOLDED BREAKAWAY 
CONNECTORS {BREAKAWAY 
FEATURE IS OPTIONAL FOR 
TYPE A POLES. l 

BREAKAWAY SUPPORT 
SEE NOTE 4, RC-83M, 

l'hl I SHEET I. 

.I RUBBER MOLDED 
"THAU" CONNECTOR 

CARRY 21. 15 rrrn 2 BARE GROUND 
WIRE THAU GROUND LUG PROVIDED 
IN TRANSFORMER BASE AND BUG TO 
NEUTRAL WIRE {FOR TRANSFORMER 
TYPE BREAKAWAY BASE). 

21. 15 rrrn 2 GROUND WIRE 

EXOTHERMIC WELD /~·.:,:-'.= 
OR BRONZE CONNECTOR.1..:~~f----~ 

- , 

ALTERNATE 
LUM I NA IRES 
ON EACH SIDE 
OF CIRCUIT. -

-7 

'-GROUND ROD, 130 X 2.4 m MINIMUM, 
COPPER CLAD STEEL WITH 25.fl_ 
MAXIMUM RESISTANCE TO EARTH 
GROUND. 

WIRING DETAIL 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 

PUBLICATION 408M, SECT[ONS 910 AND 1101. 

2. PROVIDE METERED ELECTRIC SERVICE EXCEPT WHERE DEPARTMENT 
APPROVED SPECIAL UNMETERED ENERGY ONLY RATE IS AVAILABLE. 

3. MAKE SPLICES WITH PRE-MOLDED, OISCONNECTABLE 
CONNECTOR KITS. PROVIDE SPLICES WITH FUSES FOR TAPS TO 
LUMINAIRES FOR CONVENTIONAL LIGHTING. CONNECT THE GROUND 
TO THE NEUTRAL WITH A SPLIT BOLT CONNECTOR AND COAT WITH 
CORROSION PROHIBITOR. 

4. ALL DIMENSIONS ARE IN MILLIMETERS { rrrnl EXCEPT AS NOTED. 

COMMONWEAL TH OF PENNSYLVANIA 
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HIGHWAY LIGHTING 
LIGHTING AND ELECTRICAL DETAILS 

TYPICAL CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM Rro•••,d(rua,-_2000 l~ T 
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