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Publication 72M 
TRANSMITTAL April 2000 Edition 

LETTER 
DATE 

18·72) April 28, 2000 

SUBJECT: 

STANDARDS FOR ROADWAY CONSTRUCTION, RC 0M-100M 

INFORMATION AND SPECIAL INSTRUCTIONS: 

The attached April 2000 Edition of the Standards for Roadway 
Construction represents a complete Metric and English combined publication. 
This Edition supersedes the September 1995 Metric Edition and all 
subsequent changes. 

The new standard drawings should be adopted as soon as possible on all 
new and existing designs and in conjunction with Publication 408/2000 
Specifications and Bridge Standards that already have been issued with dual 
numbers (Metric and English). 

Note: Either all metric or all English values must be used on plans. 
Metric and English values shown may not be mixed. 

It is noted that the major changes to Publication 72M were to add 
English units in parenthesis. Also, the speed-volume criteria relative to 
the use of Type 2 Strong or Weak Post (Turned-down) End Treatments for 
guide rail, is reduced to 70km/h (45 mph) and 4000 ADT. Turned-down 
treatments cannot be used on the NHS regardless of speed or volume. 

Any comments or questions on the new Edition relative to revisions, 
Metric or English numbers, may be directed to the Highway Quality Assurance 
Division. 

In addition to the dual numbers on each standard drawing, there were a 
number of other changes made and are presented below. It is strongly 
advised that all recipients thoroughly review and become familiar with the 
April 2000 Edition. 

RC-Sheet# 

General Changes • 

Change Description 

Added a Note to each sheet to 
indicate that either all Metric 
or all English values must be 
used on plans. 

• The Note that indicates the 
Metric and English units 
appears only on the first sheet 
of each standard. 

RC-52M (1 of 6) 

( 3 of 6) 

RC-53M (2 of 2) 

RC-54M (1&2 of 7) 

( 5 of 7) 

( 6 of 7) 

RC·57M (1 of 3) 

CANCEL THE FOLLOWING: 

The September 1995 Edition of Publication 
72M and all subsequent changes. 

• Added Note 7 to reference 
TC-7604 for the installation of 
delineators. 

• Added Note 8 relative to 
Strong Post Median Barrier 
Applications. 

• 

• 

• 

• 

• 

• 

Revised Note 5 relative to the 
use of turned-down End 
Treatments. 

Revised Note 1 relative to the 
use of Turned-down End Treat­
ments. 

Added 7620 mm (25') of wee 
Guide Rail in the transition 
details between Weak-Post and 
Strong-Post to be consistent 
with other states in Region 3. 

Added Note 5 to provide 23.0m 
(75') from the swale line to the 
beginning of the hazard. 

Added Note 6 for the same 
reason as Sheet 5 of 7 

Revised Note 5 and deleted Note 
6 • 

REQUEST ADDITIONAL COPIES FROM: 
Bureau of Office Services 
Publications Sales Office 
P.O. Box 2028 
Middletown, PA 17120 

APPROVED FOR ISSUANCE BY: 

L. Mallory 

By: y;, y ;;E;~~-~rt-ation 

Mj(:,ha"::IM. (:'Jl,~ 
Deputy Secretary for 
Highway Administration 
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1: 2 

L=LENGTH OF SLOPE 
*T=3.0 m ! 10'-0"J, WHERE l IS 3.0 m ( 10'-0"J 
*T=L, WHEN L IS LESS THAN 3. 0 m ( 10' -O"l 
E=C/2 

APPLY ABOVE VALUES FOR ROUNDING THE TOP 
OF SLOPES OF DRAINAGE SWALES, CHANNELS, 
DITCHES AND PARALLEL DITCHES. 

•EXCEPT IN HARO ROCK WITHOUT OVERBURDEN, 
ANO EXCEPT AS INDICATED ON CONTOUR GRADING 
AND DRAINAGE PLANS, OR CROSS SECTIONS. 

GROUND M 
ElC 

OR GREATER, 

ROCK CUTS ___:.---- '/<OF NORMAL CUTS 

ROUNDING OF CUT SLOPES 

GROUND LINE 

?JWff~ 
ROADWAY 
EXCAVATIQ~ 

() THE CONTRACTOR SHALL OBTAIN 
WRITTEN AUTHORIZATION FROM THE 
ENGINEER ANO MAKE HIS OWN 
ARRANGEMENTS FOR OBTAINING ALL 
BORROW ANO WASTE AREAS ANO PAY 
ALL COSTS INVOLVED. 

REQUIRED LIMIT OF SLOPE 
LINE, IF INDICATED ON THE 
CONSTRUCTION DRAWINGS. 

PIPE OR 
STRUCTURE 

S SLOPE AS INDICATED ON THE CROSS-SECTIONS. 

•• FOR BOTTOt.A WIDTHS) 2. 5 m ( 8' -0"), EXCAVATION IS CLASS 1. 
PAYMENT FOR THIS AREA OF EXCAVATION IS INCIDENTAL 
TO EXCAVATION OF DITCH OR CHANNEL. 

T 

7 = 

FOR ROUNDING DETAILS, I I 
SEE ROUNDING OF CUT SLOPES.BOTTOM WIO~H •• 

< 2.5 m 
( < B' -0 "l 

DITCHES AND CHANNELS 

GROUND LINE OR 
SUBGRADE ELEVATION 

DEPTH, AS REQUIRED 

NOTES 
l. ALLOW NO PAYMENT FOR EXCAVATION IN EXCESS OF SPECIFIED 

LIMITS ANO FOR ADDITIONAL BACKFILL MATERIAL REQUIRED. 
2. ALL DIMENSIONS ARE GIVEN IN MILLIMETERS UNLESS OTHERWISE NOTED. 

U.S. CUSTOMARY UNITS IN () PARENTHESIS. 
3. EXCAVATION FOR PIPE AND PIPE-ARCH WITH 1800 ( 6' -0") ANO 

GREATER INSIDE DIAMETER OR SPAN IS CLASS 1 EXCAVATION. 

EXCAVATION FOR REMOVAL OF EXISTING PIPE - OR STRUCTURE WHERE NO REPLACEMENT IS REQUIRED LEGEND 
CONSTRUCTION OR SLOPE EASEMENT 

V EXCAVATION ADJACENT TO ROADWAY 
IN LIEU OF COMMON BORROW EXCAVATION 

GROUND L !NE 

- - -.:....-L_ - - - - - - - - _I_ - .=T ..._ 

MEDIAN SWALE 
EMBANKMENT 

ROADWAY SECTION SHOWING CLASS 1 EXCAVATION 

COMPACTED 
SOIL MOUND 
USING EXCAVATION 
MATERIAL . 

~c .--300 <12"l 

·.~:·· a~------300 ( 12") MIN 

FOR ROUNDING DETAILS, 
SEE ROUNDING OF CUT 
SLOPES. 

( 2: 1) SLOPE, OR AS DIRECTED 

t MEASURED AND PAID FOR 
BY THE METER, 

t DIVERSION DITCH 

SLOPE ROUNDING 
AS INDICATED ON 
CROSS SECT IONS 

NORMAL SURFACE OF CUT 
OR EMBANKMENT SLOPE 

SPILLWAYS 

S SLOPE AS I ND I CA TEO ON THE CROSS- SECT IONS, 
FOR PAY LIMITS, SEE 
DITCHES ANO CHANNELS 
DETAIL. 

ROUNDED TO ELIMINATE LOW 
_AREA AT TOE OF SLOPE 

ROADWAY 
EMBANKMENT 

ROADWAY 
EXCAVATION. 

FOR ROUNDING DETAILS, 
SEE ROUNDING OF CUT 
SLOPES. 

PARALLEL DITCH 

MIN 

~ 

~ 
~ 

CLASS 1 EXCAVATION 

CLASS 2 EXCAVATION 

COMMON BORROW EXCAVATION 
CLASS 1 OR cot.AMON BORROW EXCAVATION 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

SHT ..L OF ...L 

RC-10M 



GROUND LINE , , , ~ 1 __ -
/ - ' 

/ / ..... ..... 
/ /,,, ,,-CHANNEL, AREA', ' 

GROUND LINE 

,-, 
CHANNEL AREA 

'__J I ;- 1 L 
I 1 Y,"' L'.1 ½j 
j2'0 
( 1' -0") STREAM 

~ T½J. l1 ?o_oo .. , J 
MAX 

I 300 J 1-w;..;_Q"l 
MAX 

'_Ji IL~___JI 1L~___j1 IL 

I 1'h"' '°'I½ I L 300 I 11½"' 11/~I lr-J 11½"' 11/;I 
~o ~ ( ~ I- ~ ~ ~ 

(1'-0"} (1'-0"J MAX 300 300 
MAX BED MAX MAX ( 1' - a "l ( 1' - o "l 

STRUCTURES OVER STREAMS Mo ~x 
·--·· ···--" ----INCLUDING METAL PLAT~ AHCH WIIH ~UUI ING 

• WHEN RIGHT ANGLE SPAN IS LESS THAN 2500, ALL EXCAVATION IS CLASS 3, 

PROPOSED RAILROAD 
=~~~r''--OR-,H I_GH_W_A_Y_~~---~ 
56ot////,. ) l,_ _______ J 

GROUND LINE~ .... -
PROPOSED GRADING 

ON UNDERPASSING 
RAILROAD OR 
LOWER ROADWAY 

. ...,,x. 

' 

1///// 
ROADWAY/ 
GRADING 

1/ 
GRADE OF 

PROPOSED RAILROAD 

H,1:H;A~?- JR HIGHWAYL - - - . 1 

I I 
1 GROUND LI NE 

GROUND LINE 
NO PROPOSED GRADING 
ON UNOERPASSJNG 
RAILROAD OR 
LOWER ROADWAY 

-- ..-,:_"' __ .c, 

I I 

':_J 1 

I 300 J I 1 ½ "' 
~-0") ~ 

MAX 300 
( 1' -0 ") 

L:' 
"'11'-j 

MAX GROUND LINE 

1///// 
ROADWAY/ 
GRADING 

1/ 

I, ~?o,_ ~~o~ .. ,I 
~ '') ( ~ 

MAX MAX 

I I 
I GROUND LINE 

1L:' 
,:', I 1/~ I 300 

~") 
MAX 

I I 

PROPOSED 
GRADE 

~1 

J 11½"' 
~ 
( 1' -0") 

MAX 

WING WALLS & RETAINING WALLS 

::.J 1 

l_2½6 

GROUND LINE 

1 L::' 
L'. I Y_,_j I . _GOO 

w'-0") 
MAX 

600- ..• I 
(2'-~ 

MAX 

,e:,, 
I. 5 

" 

··{ ( 3' -6") 

DETAIL A 

1~___J1\ 
q-_,,1,,[~J• \_ •L~I• 

"'1'/,J ~ ~ L1½"' l::..1½ 1½6.11/2 11126 61½ ~"' ~ 11 ~;~ .. , J 
1
~g .. , 11~~~ .. ,I L 11~~~ .. ,I L ~ 11 t0!r' J { 1' -0") 0 

300 MAX 
( 1' -0 ") 

( 1' -0") SUBGRADE ELEVATION MAX MAX SUBGRAOE ELEVATION MAX 

RC BOX 
CULVERTS 

RC TIED 
ARCH CULVERTS 

• WHEN LESS THAN 2500, ALL EXCAVATION IS CLASS 3. 

NOTES 
1. FOLLOW OSHA SAFETY REQUIREMENTS IN ALL 

UNSHORED EXCAVATION AREAS, USE DETAIL 'A' 
FOR COHESIVE SOILS ONLY AS DEFINED IN OSHA· 
CFR29 SECTION 1926.652 AND DETERMINED BY 
APPROPRIATE SOILS REPORT: 

MAX OF PROPOSED LOWER 
ROADWAY OR RAILROAD 
ROADBED. GRADE 

I - - - 7r- - - - - - - - - - - - - - - - - - -

300 I ...._ ...._ 
1
1 

I 1-------------------
( 1~[~~HBERM WHEN SPECIFIED ~ ~ 

I '!'<;.:' 11 
I , ~ PROPOSED 

LINE 'J_F!NISHED SLOPE 1 1 

SEPARATION STRUCTURES 

GRADE OF PROPOSED 
HIGHWAY OR RAILROAD 

OF PROPOSED LOWER 
ROADWAY OR RAILROAD 
ROADBED, 

- - - - - - CHANNEL 0R--R0ADWAY EXCAVATION 

1~ 

"' 1½11 
__J 1w 

I '~' I I 

~1 

,, ,, ,, 
'-''...._, I I 

~ t;,76, .. ,/ y / / / / / / , , y-dJ'.Y/ll~ 1 L:"< 
PROPOSED SUBGRADE O ,:; 
LOWER ROADWAY, RAILROAO I 

1 
½ 

OF STREAM CHANNEL F 1 N !SHED --H7f~~ ") OR Fl.NI SHED ELEVATION I PROP-OSED 1/2 II 300 

( 1' -0 ") 
MAX 

J I 1 11,"' 
30 1--

( 1' -0") 
MAX 

FILL SECTION 

'',...._ I I 

~l._ I ..A -· 
I i-"' ::.L "=.-:... 

1~1 
L'.1½IL 111½"' 

3 o o-=-1 3 .Q.Q..j l--
1 l' -0") { 1' -0 ") 

MAX MAX 

•...:-)oo.>-., SLOPE MAX 

1~1 

"'
1
½ II jl >½"' 
_j~ i.J_Qo 

t 1' -0 ") < 1' -0 ") 
MAX MAX 

UNDERPASS ING 
RAILROAD 
OR ROAD 

CUT SECTION 

TYPICAL STRUCTURE ELEVATION 

~1 

JI 1½'°' 

300 Wo .. , 
MAX 

·F1,.o01

R 

~~Ii 
0 
~ 

1500 { 5' -O"J MAXIMUM FOR VERTICAL CUT, 
OTHERWISE 1050 (3'-6") MAXIMUM FROM 
BOTTOM OF EXCAVATION TO START 
OF 11 t. 5 ( 11/21 1l LAYBACK SLOPE. IF THE TOTAL 
EXCAVATION DEPTH EXCEEDS 4 m ( 12' -O"l 
00 NOT USE DETAIL' A'. 

2. NO PAYMENT WILL BE ALLOWED FOR 
EXCAVATJON IN EXCESS OF SPECIFIED 
LIMJTS ANO FOR ADDITIONAL BACKFILL 
MATERIAL REQUIRED. 

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

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

LEGEND 

CLASS 1 EXCAVATION ~ 
ROADWAY ITEM 

( TO BE INCLUDED IN ROADWAY QUANTITIES> 

CLASS 3 EXCAVATION 
STRUCTURE ITEM -( TO BE INCLUDED IN STRUCTURE QUANTITIES) 

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

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

~1 

~ 
1 ½"' 

160012'-0") 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

EXTRA DEPTH EXCAVATION FOR 
RC BOX AND ARCH CULVERTS ON 

FINE GRAIN SOIL SHT J.... OF2 

RC- 1 1 M 



300 

C, 

> "' ,G 
i \ . 

<,OG 

C, \ ~:, 

LIMIT OF ACTUAL EXCAVATION 
\ 

~l FOR PIPE AND CHANNEL 

" \ \ ' 
\ -' - ' 

\ \ - - - _;.\_-~ ' ' ' 

~~ \ _\_ ---_\N-----~--FACE oF', 
O ~ - -,- - - f ENDWALL '' 

1 l~C ~ ~ - - - - \ ' ' ,' , ', 

\ ,- - ---\,, ',', ' 
,,...._...... I I \r - - - -~, ' ' ' , 

I ~--- -----. -... ', ',", ' _,.,,- \ I I __ F ',, ,,__,, (l'-O"I MAX \, II 1~~FAg~J~G \':/,',,, ') 

(TYPI \ 11 FO ACE OF WJ~G ', ','y 
\ II I I \ F \ ' ' \ 11 I I A \ 

AL\\ :1 111
1 

\ I \ 
-\ \ ,: " ~\\ '\ \ 

,-1 
I 

GROUND L !NE 

\"/) 
'o 

PLAN VIEW 

EXCAVATION, 
SEE NOTE 1, 

GROUND LINE 

1~ 

/::, 11/,J ~ J ~
Slc: 

300 
l ( 1' -0 ") 

MAX MAX 

PROPOSED 
FINISHED 
GRADE 

SECTION C-C 
(METAL PLATE PIPE-ARCH) 

SECT! ON A-A 
.,,,. -1 - -

EMBANKMENT 
I I 
I- \ - - - - - - - ,- - - - - - -

I 1 SEE NOTE 1. 
I 

GROUND LI NE 

PROPOSED 
STREAM BED 
OR FLOW LINE 

IL':' 
/::, 1 ½ 

SECTION B-B :__1 l~oo c 1 -o "l 
MAX 

B=0.15 X RISE 
OR 25 MIN, 
SEE NOTE 2, 

METAL PLATE PIPE AND METAL PLATE 
PIPE-ARCH CULVERTS WITH ENDWALL 

EXCAVATION, 
SEE NOTE 1. 

GROUND 

600 
< 2' -0") ------SECTION C-C 
( METAL PLATE PIPEl 

SEE PUBLICATION 15M, DM-4, 
SECT I ON 12. 1. 6. 1 ( bl ( 1), 

1. 

2. 

3. 

4. 

5. 

NOTES 
PROVIDE EXCAVATION, INCLUDING THE PORTIONS OF ENDWALLS 
ABOVE THE FLOW LINE AND TO A MAXIMUM OF 1200 (4'-0"J ABOVE THE 
TOP OF THE PIPE OR PIPE-ARCH, AS CLASS 4 EXCAVATION FOR 
PIDRE OR PIPE-ARCH LESS THAN 1200 (4'-0"1 INSIDE DIAMETER OR 
SPAN, RESPECTIVELY, AND CLASS 1 EXCAVATION FDA PIPE 
OR PIPE-ARCH 1200 ( 4' -O"J OR GREATER INSIDE DIAMETER OR 
SPAN, RESPECTIVELY. 

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

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

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

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

OR 25 ( 1 "l MIN, 

LEGEND 

CLASS 1 OR 4 EXCAVATION ~ 
ROADWAY ITEM 

( TO BE INCLUDED IN ROADWAY QUANTITIES) 

FLOW LINE OR 
STREAM BED, 
SEE NOTE 3. 

CLASS 3 EXCAVATION -STRUCTURE ITEM 
CTO BE INCLUDED IN STRUCTURE QUANTITIES) 

/', CONTINUE I½• 1 SLOPE FOR CLASS 3 
EXCAVATION TO FINISH GRADE OR 
GROUND LINE, WHICHEVER COMES FIRST, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

~~SHT_?_OF-'-. 

7 rec "'" RC-11M 



~

ACKWALL OR END DIAPHRAGM 
OWN LL~UOUMAU 

EDGE OF 
PAVEMENT---i 

FINISHED SHOULDER 
OR WATER TABLE 

~mG~ ~ ~~~f'-~-------,~~~, /- 1/
. 

TOP OF PAVEMENT:)_ I ~ 
SUBGRAOE) 4 ~ )' 

, . \.\.._ \_ ~ ' ( ;s, / // 
'·/ / // 

/ //// 
////// 
////// 

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

150 ( 6 ") 

~I/ 
)·'// 
/// 
/// 

. /// 
//// 

//it) 
/ /1.5 

//~/ 
// 

ABUTMENT 

ABUTMENT 

PAY LU.tJTS OF 
STRUCTURE BACKFILL 

/jjjj / / / / /)"')',',S I 

////// 

FLARED WING 

TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 

TOP OF WALL 

/// LL 
°>,?//// .--F 

ORIGINAL 
GROUND LI NE 

300(1'-0") 

150 < 6 ") 

_j L ,aa "' -a .. , 

FLARED WING 

U WING 

// 
/// 

//// 

ORIGINAL 
GROUND LINE 

TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 

SUBGRADE 

///. 
c{/{/~~ 

I 

.- ORIGINAL 
GROUND LINE 

ORIGINAL 
GROUNO LINE 

PLAN-ABUTMENT WITH FLARED WINGS 

,~ 
GOOj L 

( 2' -0") 
_j L Gao ( 2· -0") 

PAY LIMITS OF 
STRUCTURE BACKFILL 

FACE OF CLASS 3 
EXCAVATION OR EDGE 
OF FOOTING 

PLAN-ABUTMENT WITH LI WINGS 

RC BOX CULVERT RC ARCH CULVERT 

SUB GRADE 

//// / / ;( / / // 'j' / // / / / ///' //' 
///// ~/~/ / //,!. /// /// 
/ 

/ #", / ~,/~ <;>~ ':/ / 
/ / " ORIGINAL I / 

l2~~g .. , / 1,,/GROUNO LINE 
12

~o_o
0 

.. ~ / 

l.C SUBGRADE 

--ll--000 12'-0"I 

RC TIED ARCH CULVERT METAL PLATE ARCH CULVERT 

BACKFILL & EMBANKMENT CONSTRUCTION AT STRUCTURES 

EDGE OF ---------1 
PAVEMENT I 

' " 
1L'~ 

I. 5 

AND 

4,0/. 0=1= 
{TYP) ~~ :::E 

COARSE AGGREGATE 
( 2A, TYPE C) 

FOUNDATION PREPARATION FOR RC BOX 
ARCH CULVERTS ON FINE GRAIN SOIL ONLY 
NOTE: EXCAVATE THE LAST 600 ( 2 ftl W(TH BUCKET W(THOUT TEETH 

TO KEEP THE FOUNDATION FIRM, 
FOR CULVERTS WITH SPANS LESS THAN 2500 ( 8' -0"), BOTTOM 
MAY BE SLOPEO (NONE DIRECT(ON. 

FINISHED SHOULDER 
OR WATER TABLE 

U WING 

NOTE: 

LEGEND 

~ STRUCTURE BACKFILL 

ELI EMBANKMENT MATERIAL 

NOTE: 
SEE SHEET 2 FOR GENERAL NOTES. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

SHT • ...1_0F...l.... 

RC-12M 



'll'R,i ~---_J ~ 

PROVIOE 2 SHEETS O. 1 C 4 t.llL. J 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB ~ 

25(1M) THICK 
STYROFOAt.l SHEET 

450 (1'-6") 

1~ APPROVED 

I ·I 
I 
I 

WINGWALL 

CONSTRUCTION JOINT 
1 1/2 "'"'RANE I ' Ill h I l WATERPROOF NG ----j \. 

GRANULAR FILL (TYP.) CONSTRUCTION JOINT 

SEE NOTES 11 & 12 THIS SHEET 

PARAPET SEALANT APPROACH SLAB 
PROVIDE BONDBREAKER BETWEEN 
APPROACH SLAB AND WINGWALLS 

JgU I / ~8 i~450 11'-6"1 

PROVIDE TWO SHEETS Q. I ( 4 t,IIL. l 
POLYETHYLENE UNDERNEATH APPROACH SLAB 

I} APPROVED 
MEMBRANE 

I ·rRP·:::"·' 
• o I I 1h 

"'001 GRANULAR FILL (TYP.l 

~ 
SEE NOTE 11 THIS SHEET 

< 2' -0") 

LIMITS OF BACKFILL 
INTEGRAL ABUTMENT 

LIMITS OF BACKFILL 
WINGWALLS OF INTEGRAL ABUTMENTS 

GENERAL NOTES 

I. PROVIDE MATERIALS AND CONSTRUCTION t.lEETING THE REQUIREMENTS OF PUB 408/2000. PLACE BACKFILL AND 
EMBANKMENT 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, SECTJON 850.2(0)1 
AASHTO NO. 1, 3, 5 OR 57 COARSE AGGREGATES, MEETING AT LEAST THE TYPE C QUALITY 
REQUIREMENTS IN PUBLICATION 408M, SECTION 703.2, TABLE Bl OR TYPE OGS COARSE AGGREGATE, 
MEETING AT LEAST THE TYPE C QUALITY REQUIREMENTS IN PUBLICATION 408M, SECTION 703,2, TABLE B. 
MEASURE AND PAY STRUCTURE BACKFILL AS SELECTED BORROW EXCAVATION-STRUCTURE BACKFILL. 
00 NOT USE R-3 FOR STRUCTURE BACKF[LL FOR ANY TYPE RC OR METAL PLATE CULVERT. PLACE A CLASS 2, 
TYPE B GEOTEXTILE BLANKET AS A BARRIER BETWEEN THE STRUCTURE BACKFILL AND EXCAVATION/EMBANKMENT 
MATERIAL, PLACE A CLASS 2, TYPE 8 GEOTEXTILE BLANKET ON ENTIRE TOP OF THE COMPLETED STRUCTURE 
BACKFILL PRIOR TO PLACING ANY SUBBASE MATERIAL FOR THE ROADWAY. THE GEOTEXTILE JS CONSIDERED 
INCIDENTAL TO THE SELECTED BORROW EXCAVATION STRUCTURE BACKFILL AND WILL NOT BE PAID FOR SEPARATELY, 

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

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

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

6. PLACE STRUCTURE BACKFILL ANO ADJOINING EMBANKMENT SIMULTANEOUSLY UNLESS OTHERWISE PERMITTED BY 
THE ENG I NEER. 

7. REPLACE MATERIAL REMOVED BEYOND THE SPECIFIED LIMITS OF CLASS 1, 2 OR 3 EXCAVATION WITH STRUCTURE 
BACKFILL. CONSIDER MATERIAL REMOVED OR STRUCTURE BACKFILL PLACED BEYOND THE SPECIFIED LIMITS 
OF CLASS l, 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 ( l PARENTHESIS, 

11. PLACE BACKFILL WITHIN 600 fTlll FROM THE REAR FACE OF THE ABUTMENT AND THE WINGWALL IN LIFTS OF 
100 nm COMPACT EACH LAYER WITH TWO PASSES OF A WALK-BEHIND VIBRATORY PLATE SOIL COMPACTOR. 

12. BACKFJLL SIMULTANEOUSLY BEHIND BOTH ABUTMENTS. KEEP THE DIFFERENCE BETWEEN THE FILL HEIGHT AT 
BOTH ENDS OF THE BRIDGE BELOW 300 rnn { 12") AT ALL TIMES 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 PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

~~IREC, 

DIRECTOR, BUREAU OF DESIGN 

l ,.,. ,, ... v 1 2000[ SHEET..1._0F..1._ 
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SHOUL~ER}~ _, ___ r:~M:N~ __ -y:~O,~L:~ __ ~CATERIAL•SWAL/ 

I SUBGRADE SUBBASE I 
PAY LIMIT OF SUBBASE 

SHOULDER PAVEMENT 
SUBBASE MATERIAL 

- - - S~B~A~E-_J- -S~B~R~D~-=f - -

PAY LIMIT OF SUBBASE 

SUBBASE MATERIAL SHOULDER PAVEMENT 

SUBBASEy- SUBGRADE_=-7 - - - - -

PAY LIM]J OF SUBBASE 
•CONSIDER THE PAYMENT FOR THIS AREA OF SUBBASE 

INCIDENTAL TO THE SHOULDER_. 

SHOULDER PAVEMENT 

::. ::. ::. ~uiB;S~_j- - s~;G;A;E_J 

PAY LIMIT OF SUBBASE 

PLAIN CEMENT CONCRETE 
CURB GUTTER 

ROADWAY PAVEMENT 

SUBBASE 

PAY LIMIT OF SUBBASE 

NOTE 

1. CONSIDER PAYMENT FOR SUBGRADE INCIDENTAL 
TO THE ITEMS OF SUBBASE. 

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

PAVEMENT OR PAVED SHOULDER 

SUBBASE 

SUBGRADE '01 
I I 
C - -

PAY LIM IT OF SUBBASE 
FOR FLEXIBLE TYPE PAVEMEN 

PAY LIMIT OF SUBBASE 
FOR RIGID t'fPE PAVEMENT 

- 7 

0. 6 m ( 2' - 0 ") EXTENSION OF SUBBASE 
WITH RIGID PAVEMENT 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAY LIMIT OF SUBBASE 

B , 2000 I SHT ..!_ OF_!_ 
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LANE 
WIDTH 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5, 

150 ± 25 
( 6 11 ± 1 ") 

I _ 1_5_0 __ 1 

~I-+- ~ 
( 15 ") TYP 

TRANSVERSE 
JOINT 

- ~ - COATED 
_/ DOWEL BARS 

LONGITUOINAL 
JOINT 

11300 ± 25 
__! \ 1 2 II± 1 ") 

150 ± 25 

TIE BARS OR 
TIEBOL TS nJ 

SEE NOTE 1 O, 

r 3 ( 1/e "l TYP 

-~~ / j 
.... : .: .. d 

:..-. '!,"'; 
. .,. : ~. 

-~ -~: 

L .... .:-., 
3 ( 1/a ") _..,._:, 

;· 

·.,· :v. D/3 NEOPRENE 
t ~'--

~
! COMPRESSION SEAL 

. _.,_ SEE NOTES 6 AND { O. 

( 6" ± 1 ") tSEE NOTE 9. 

;:/~·>;\;·/ 
_J L·3: /y~·.\·;·~~~IAL 

SAW CUT 

TYPICAL LAYOUT 

25 ( 1 "I M!Nl 6 ( 1/ 4 ") RADIUS OR 
3 t 1/s "l BEVEL 

JOINT SEALING MATERIAL, 
SEE NOTE 7. 

DETAIL A 

COATED DOWEL BARS, 
SEE NOTES 4 AND 5, 

13 

16 I¾") 

(½") . - n r 3 ; Ya "l TYP 

,,:,1 t.7: ... •., 
.... " .. "·., 
·" · · · :; · · 3 1 Y, "I 

.:- ., ,< I ... :~_·- ·.•:;.·!\_JOINT SEALING 
D/3 i.-:--:~_.,:.-.. MATERIAL, 

LSi
. . SEE NOTE 7. 

: TAPE BOND 
"· .\ BREAKER 

IL·'/, ;·,~--·'>f 
--J ; ~ ~~ ·,:) ·; N .I TI AL 

SAW CUT 

DETAIL B 

SEE DETAIL A. 

:v. ;'! .. .,. 

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

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

2
5 Cl") MIN 

·-,-'--.•-c ,:~·.· 50n r rCLEARANCE 

. t:;_ i~\ .-..:-:, ~1~1 ·:~.\:·?:: ·• 
'.\' I t·,_:>D:?J?J~ 

,>; :;.i·.·_,>; 
.,: -:-- :l .i. . 

.:..: :!:,·_: ... : :! 

.,. :v: :! ......... . 

. ·.~ :;.i· .. "· :.r1 
:~ ... : . :-- : ~ .,: . :-- . 

.. :;.i·.,-.~ .· D ,· . ., 
'·f.-:-- ·~ ·."·: 

····.\'.>.;: •::. ,--···:;:.:·:: . .;j:._:·.:.\::.(.)\::· 
> .i..: ... 
: .. : :! :.,­
-_.,. :;.i·. 

,:.:­
. '! 
., 

0/2 ± 25 l 1 ") 

.:--:~ ... : .:--:~ .i.-:--:~ .i. .:-- ~~~R~~i~ T~BE' 
v_".,· _-.,: ·v ·, _-": :! :.,· :v. :!:.,· 

EXPANSION JOINT FILLER, 
SEE NOTE 2, 

TYPE E 

JOINT SEALING 
MATERIAL, 

: .... ·-::"·:" . . \ 
.,>; :.,·· '."· :< 

... : . :-- -~ ·.'·. 

:;i ·. ·. d, :..:.. •• •• "· :..:.. • •• '· 

:~/:~>.~/ .. ~~::.~/:· :::~/ -~t. ~ ... ·:·:~~::\\:::~/:~~::~/:~:.: :_~/ .. ~~::\·t:~::.) ·: 
·. ·."· :;.i·. ·.~ :;.i· .. 

D/2 ± 25 ( 1 ") 

SEE DETAIL B, 

·' ·. ·.,. :;i\ '.'· . :..:..· ·.~ :~· .. . : ~· .. "·. 4. 

TYPED 

6 { 1/41 ") 

'·1·:-'· :;i ·-: 

. '· 

( 1/s "l TYP 

. ·;i·." ~ .,. 

l3. c 1/~ .:; 

NOTES 
1. PLACE AN APPROVED TUBE OVER THE LUBRICATED END OF 

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

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

3. CONSTRUCT ALL TRANSVERSE JOINTS PERPENDICULAR TO 
THE CENTERLINE. 

4. USE MINIMUM N0.32 x 450 { 11/41"0 x18") LONG DOWEL BARS 
FOR PAVEMENT DFPTHS 250 ( 10"1 OR LESS AND MINIMUM 
NO. 38 x 450 ( 11/2 "0 x 18 "l LONG DOWEL BARS FOR 
PAVEMENT DEPTHS GREATER THAN 250 ( 10"1. APPROVED 
ALTERNATE DOWEL BARS HAVING EQUIVALENT PROPERTIES TO 
CONVENTIONAL ROUND DOWEL BARS MAY BE USED. 

5. PLACE DOWEL BARS PARALLEL TO THE CENTERLINE AND SURFACE 
OF THE SLAB, 

6. USE ONLY APPROVED NEOPRENE SEALS, AS LISTED IN 
BULLETIN 15, INSTALL NEOPRENE SEALS TO A UNIFORM DEPTH 
WITH THE TOP OF THE SEAL NOT LESS THAN 6 ( 1/, "I NOR MORE 
THAN IO ( ¾ ") BELOW THE LEVEL OF THE PAVEMENT 
SURFACE, MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIOES OF THE SEAL AT THE SAME ELEVATION. 

7. MAKE THE TOP OF THE JOINT SEALING MATERIAL NO LESS THAN 
2 ( 1A6 "l NOR MORE THAN 5 ( 1fo "l BELOW THE SURFACE OF THE 
PAVEMENT. 

8. THE INITIAL SAW CUT FOR TYPE D AND TYPE G JOINTS IS 
NOT REQUIRED FOR CONSTRUCTION JOINTS. 

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

25 C 1 ") 47-50 ( 1 ¾ "-2") 
32 C 11/41 11 1 50-53 <2"-21/8 11 ) 

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

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

4.5 m & 6.0 m 25 16 14 13 
9.0 m 32 19 16 13 

JOINT SEAL WIDTH OF SAW CUT 
SPACING SIZE (60'F 60' F TO 80' F )80' F 

( 15' & 20' l ( 1 ") <%") ( 9;fs "l ( 1/2 ") 
( 30' I ( 11/41 ") (3/,") <%"> ( 1/2 ") 

11. WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408M, SECTION 705. 4 { al , IS SELECTED FOR 
USE IN TRANSVERSE JOINTS ( TYPE P OR TYPE G ONLYl OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT 
SEALING MATERIAL IN THE LONGITUDINAL JOINTS ( ALTERNATE 
TYPE LAND ALTERNATE LONGITUDINAL SHOULDER JOINTS). 

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

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

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

SEE NOTE 7. 
COATED DOWEL BARS, 
SEE NOTES 4 AND 5, SILICONE SEALING, 

SEE NOTE 11. 
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BUREAU OF DESIGN 
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/::_:/:/::\: I .. /-:. 25 ( I ") ' 
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TYPE P 
SEE RC-27M 

{\}'!, ...... 
·r:.,.:• 
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r.• /~·:.( 
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0/2 ± 25 { 1 ") 

TYPE G 
SEE RC-27M 

·16 ( ¾ ") DIAMETER 

:1: :;:,:\::· 11 :. -~. :A:KE: :OD 

... jL//~.:;\NITIAL 
SAW CUT 

ALTERNATE TYPE P & 

ALTERNATE TYPE G 
JOINT DETAIL 

CONCRETE PAVEMENT JOINTS 

R~COMMENDED APR.28, 2000 
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a: 
>­
>-

190 ( 7½ ") 

152 ( 6") 
JOINT 
SEALING 
MATERIAL 

JOINT 
SEALING 
MATERIAL 

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

~ 

38 

114 ( 4½") 

76 ( 3 ") THREADEO 
SLEEVE NUT, 
SEE NOTE 4. 

25 ( 1 ") · . .-i · .' ! r'4. • 

, '}. : ,·,:: ,l:.:i ·\{ DI~::: \:· 1·,, -~~;::.\(/ ... _: ·\::\·:: 

25 < 1 ") ... · 

I _.,,.:: -~:.,,:.b 
., . 

'! _..,. ~ .. 

:..:.i·.:." 

N ( l½"J . . I A··. :..:.i .. ,,;:. · .. "· .• ... ~ ·.,,; :..:.i· . 
:,· ' 

- '. .. : D" 
" . " D 

<I ,v . V • 

1\1\1\1' 

300 ( 12 ") 
c ½"JR 

I ' :,i/.~:\ ·:.::{~{)'.:::~:'\ ::, ·/.\"·:·., ;: .. ::::~7.-::·:4 :·:·;:~::--:·/t::,.·:\.·.'.:·· ~·.::.·_::. 
: •. .,:.;.-: •. ,:.: .. : •. ;..: .. : •. :.: : •. , .: .. :b·· : .. : •. :.:.-: .l .. _.b_.,:.·1 
.... ·,,· :,: :.:,·: .. ·., .. '!, :v:: ·., .. :,: :<.,· :,. :!:,· :,. ·.,· : .. : ;! 

0 0 0 

MAX+--! 

CONSTRUCTION JOINT CONSTRUCTION JOINT 
22 ( 3/, ") 

--

203 ( 8 ") 

TIEBOLT DETAIL 

SEE TIEBOLT DETAIL 
AND NOTES 2 & 7. 

MAKE TIEBOL TS 14 ( ½s ") 0 BAR WI TH ROLLED THREADS OR 
16 ( o/s "l 0 BAR WITH CUT THREADS. PERMIT ONLY TIEBOL TS 
WHICH ARE SUPPLIED BY AN APPROVED MANUFACTURER, 
AS LISTED IN BULLETIN 15. SEE PUBLICATION 408M, 
SECTIONS 709. 1 AND 705, 2( b). 

.':~~t-· .• '.i._:- 38 -~:\:\::.y\:~· 
·,:.-:•.·r:•····( 11/ "l7:•··:.-::', 
:~·-/.;_\(;._.:--~r-:- .. ~ 

SEE TIEBOLT 
DETAIL AND 
NOTES 2 & 7. 

::>:;:'.:\;t::'.~. 
STATIONARY 

FORMING 

KEY FORMER, 
SEE NOTES 
5 & 6. 

63 C 2½ ") 

19 ( 3/-1"JMIN, 
25 I 1 ") MAX 

.4: .:· :~ .i. ,'." :~ .i. -: .. :~ .i. -:• :~ .~: -: ... 
~ .. ! .,,. :v . . ! : ":". :! .. ,,. ·"· . ·,, ... : . _.,,. 

0-: :..:.i·. ·.--: :..:.i·. ·.--: :..:.i·. ·.--: :..:.i·. ·.--: :..:.i·. 
: •. ": .: .. : •. ": -: .. : •. ~ .; .. :i .,: .: ... 

.Q • • A···.,; . .'<1 h •.A•. 

:b _.,: .: .. : •. i.. : ... b . ., ... :. _,,: 
., . . v . ... .,. :v. '!. '!. " . 

. --: :A·.·_--: :;.i·. ·."· :.~· .. 

SEE TIEBOLT 
DETAIL ANO 
NOTES 2~ SLIP FORMING 
& 10. 

6. ( 1/,4 ") 6 ( y., ") 

SILI 
SEAL 
NOTE 

10 
SAC 

:ONE SEE ~NT, 
11. 

25 
( 1 ") 3/i ")DIAMETER 

__Jo. <E~ ROD 

3 ( 1/s "l INITIAL 
SAW CUT 

ALTERNATE TYPE L 
CONTRACTION JOINT 

4D 

1 

6 ( v~ .. , 
___ ___,r-i ,l 6 ( '/, ") 

SILICONE 
SEALANT, SEE I--+--+ .. 
NOTE 1 1. -------I I t 

10 I ¾ "1 DIAMETER 
BACKER ROD----< 

25 
( 1 ") 

6 ( l/4 ") 

____ ........!n ,s I¼ "1 

SILICONE 
SEALANT, SEE 
NOTE I 1. ----1 

10 ( ¾ "l DIAMETER 
BACKER ROD----< 

25 
(I") 

_J 
ALTERNATE TYPE L 

CONSTRUCTION JOINT 

6 I ¼"1 n 6 {¼"l 

----i I Ill 
SILICONE 
SEALANT, 
NOTE 11. 
10 I¾") 
DIAMETER 
BACKER ROD 

25 
{ 1 ") 

JOINT 
SEALING 
MATERIAL 

DEFORMED TIE BAR, 
SEE NOTES 1 & 2. 

.b _.,: .... : • . <I:.: .. : •. 
; . .,. 0. 160, .'v. ;! .'"· :v: ;! .'"·.:v. , ;. l . .-. '· .. : ~ .. 0-: : 4 .• ,,; :. 

·.,· :, 

_}~~ ·.:i}.'.:' °'.\' D ::· ' 

' ,. 
. :,. ·!>':"· '!,. ·"· '!.'"":"· '!.' ·'· '! .. "';"· .!_.,,. ·"· .!_.,,._:, .. 
·--:.,, "",:,; ·_o-::..;i·.·,t_·~ .,._.,,···,,; ~ ·_,,;:..;i·.·.--:: ·,·,,; 

:> ·<,· ./ ~ :-}~-:->- ·=~- \\~ :! .. _ :/-~~:: :/-/:.\-.: . . :v. :_ 

SEE 
NOTE 6. 

TYPE L 
CONTRACTION JOINT 

JOINT 
SEALING 
MATERIAL 

1 ri 6 I ¼")SAW CUT 

.... , 25 ( l •:) . :: °'. D/2 . i l <;,:,.·.'-:,:,·._-.,<;·-:,l7 :'~_-, JD 
.<.:• ; ., .. ,. ·c;·.·.<:;. 

·• ·' '."' :. ,l . ... 

4·. 

EXISTING 

DEFORME 
TIE BAR, SEE 
NOTES 1 &. 2. 

NEW 
PAVEMENT/SHOULDER PAVEMENT/SHOULDER 

LONGITUDINAL JOINT 
WHEN TYING INTO EXISTING 

CONCRETE PAVEMENT/SHOULDER 

JOINT SEAL ING 1 r 6 ( 1/4 "l SAW CUT 
MATERIAL---.____ I I 
·. ·--: ;..;i·. ·."· :..;i·. ·.• 25 ( 1 "l :· :!_.~· D/2 . ... T 

• · • • " -:--. ·" . • . • A SHLO ·• ·"· <" ., ·"· ,:> .b • .;.- I • ., . . .... _i • 
--- : · .. "· D 

: :/]:<:.\ '.: < ' ' ''/:· ; '/_: ] 
JOINT 
SEAL! NG 
MATERIAL 

SEE TIEBOL T 
DETAIL AND 
NOTES 2 & 7, 

25 ( 1 ") ·.,. ·!:,,· •' 
"" .7 ·' .·' :x D/2 ·. T 
:-,.:.;,,:,;;:;.- :, ,;-t:? J 
;.,:.i· ·,,; ;.,:.i·.-." . .'A. 
.: .. :l _,,: .;.- : . . ,,: . : .... ~ 

JOINT 
SEALING 
MATER I AL· 

NOTES 
1. SPECIFY #16 ( #SJ TIE BARS 750 ±"6 ( 30" ± 1/-4 "l LONG, SPACED 

750 ( 30") CENTER TO CENTER MAXIMUM. PLACE PERPENDICULAR 
TO AND CENTERED OVER THE LONGITUDINAL JOINT ±25 ( ±1 "l. 
EMBED TIE BARS 0/2 :t20 (±3/~"l OR 100 ±13 (4" :t½">, WHICH­
EVER IS GREATER, EXCEPT FOR TYPE L CONTRACTION JOINTS. FOR 
TYPE L CONTRACTION JOINTS EMBED TIE BARS 0.6D. WHEN 
ADJOINING TO AN UNEQUAL PAVEMENT OR SHOULDER DEPTH, D IS 
THE DEPTH OF THE THINNER SECTION. TIE BARS MUST MEET THE 
MINIMUM PULL-OUT RESISTANCE SPECIFIED IN PUBLICATION 
408M ( 408/2000) , SECT I ON 501. 3( ii 1, 

2. EPOXY COAT TIE BARS AS SPECIFIED IN PUBLICATION 408M ( 408/20001 , 
SECTION 709. l(d). EPOXY COAT OR GALVANIZE TIEBOLTS AND THREADED 
SLEEVE NUTS, EXCLUDING THREADS, AS SPECIFIED IN PUBLICATION 
408M (408/20001, SECTION T09.1ld) OR SECTION 1105.02(s) 
RESPECTIVELY. 

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

4. MAKE THREADED SLEEVE NUT FROM STEEL PIPE OR HEXAGONAL 
STEEL BAR 270 x 48 ( 11/is"0 x 11/8 ") LONG OR HIGH STRENGTH 
STEEL BAR 220 x 50 ( 2½2 11 0 x 2 "} LONG, 

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

6. FORM ONLY FEMALE KEYWAYS. 

7. 

8. 

9. 

PLACE TIEBOLTS AT 750 130"1 CENTER TO CENTER MAXIMUM SPACING 
EMBED TIEBOLTS D/2 ±20 (±7'4 11

) OR 100 13 (4"±½"1, WHICH­
EVER IS GREATER, WHEN ADJOINING TO AN UNEQUAL PAVEMENT OR 
SHOULDER DEPTH, D IS THE DEPTH OF THE THINNER SECTION. SCREW 
TIEBOLTS UNTIL SNUG. FOR 150,180, AND 200 (6 11

, 7" AND 8"l 
PAVEMENTS ANO/OR SHOULDERS, MAKE THE WIGGLE OR HOOK PORTION 
OF THE TIEBOLT PARALLEL TO THE GRADE. IF NECESSARY, 
LOOSEN TIEBOLTS SO THAT THE HOOK OR WIGGLE IS 
PARALLEL TO THE GRADE, 

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

USE AN APPROVED EPOXY ANCHORING MATERIAL TO WITHSTAND 
THE NECESSARY MINIMUM PULL-OUT RESISTANCE SPECIFIED 
IN PUBLICATION 408M ( 408/2000) , SECTION 501. 3( fl 1. 
TIE BAR HOLE DIAMETER IN EXISTING PAVEMENT SHOULD 
BE AS PER MANUFACTURER'S RECOMMENDATION. USE ROTARY 
IMPACT DRILL TO AVOID IMPACTING FINES INTO HOLE. 

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

11. WHEN SILICONE JOINT SEALING MATERIAL, AS SPECIFIED IN 
PUBLICATION 408M t 408/20001 , SECTION 705. 4( al , IS SELECTED 
FOR USE IN TRANSVERSE JOINTS (TYPE P OR TYPE G ONLY) OR 
TRANSVERSE SHOULDER JOINTS, USE THE SAME JOINT SEALING 
MATERIAL IN THE LONGITUDINAL JOINTS (ALTERNATE TYPE L 

CUT 

AND ALTERNATE LONGITUDINAL SHOULDER JOINTS). 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

CONCRETE PAVEMENT JOINTS 
3 C 1/s "l INITIAL 
SAW CUT ~ _J 

ALTERNATE 
LONGITUDINAL 

JOINT 

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

·; r D/3 .. --: ;.,:.i·. ·.,,; ;,,·. 
•v ,,. V • •. • • • .l • • ., • ' 

" •••• ··" ' V .~·. • .l• D . · ... \· ·.: ~· _ _.,, .. 

ALTERNATE TRANSVERSE 
JOINT 

LONGITUDINAL SHOULDER JOINTS 
SEE NOTE 8 

TRANSVERSE SHOULDER JOINT OMAEQ~200~~ :r 
~roR: auREAu oF 0Es1cN CHIEN{k{.~a,-1 RC-20M 

SHT ..1.__ OF_]_ 



SHIP WIRES, 
SEE NOTE 4. 

25 ( 1 "J EXPANSION 
JOINT FILLER 

WIDTH OF LANE VARIES 

r LOWER SIDE 
WIRE C 

EDGE OF 
PAVEMENT 

EDGE OF 
PAVEMENT 

SHJP WIRES, 
SEE NOTE 4; 

WIDTH OF LANE VARIES 

75 ( 3 ") 

MIN 
WELD 11 (ALTERNATE 
SIDES) I 

45D II 
{ 18 ") I rt UPPER') 

SIDE 11 
1 

WIRE 
I 

~i ,-111 75 I 3 ") 
N - I MIN 

75 ( 3") 
MIN II 

~WELD 
(ALTERNATE 

I S IDESl 

75 l 
MI 

EDGE OF 
PAVE!.IENT 
3 "l 

N 

I I 

I ,so I 300 I 
( 6 ") C 12 ") 

EDGE OF 
PAVEMENT 

WELD 

I LCENTER I 
300 I FRAME I 300 

( 12") WIRE ( 12 ") 

PLAN 

I 

'!EPOXY I' 
I 

CDA7ED I 
DOWEL 
BAR 

LLOWER SIDE I 
WIRE I 300 

( 12 ") 
I 

---
TYPICAL EXPANSION JOINT ASSEMBLY 

UPPER SIDE WIRE -, ,TOP OF PAVEMENT SLAB 
-~ 1nk FRAME WIRE 

DOWEL BAR 
KEEPER CLIP, 
SEE NOTE 6. 

SUBBASE 

SJOE 
SUPPORT 
WIRE 

UPPER SIDE 
FRAf.lE WIRE 

300 
( 12 ") 

JS 

( 13/a") 

COATED 
DOWEL 
BAR 

48 

( 1 2½2 "l 

LOWER SIDE WIRE WELD 

ELEVATION 
EXPANSION JOINT ASSEMBLY 

DOWEL BAR 
EPOXY COATED 
SEE NOTE 4, SHT. 1 

SJOE FRAME WIRE 

UPPER SIDE W !RE 

LOWER SIDE WIRE 

EXPANSION 
JOINT FILLER, 
SEE NOTE 7. 

END VIEW 
EXPANSION JOINT ASSEMBLY 

7.77 <o/is"l DIA. 
WIRE MIN. \ 

25 C 1 ") 

~ 

.60° 

~I~ 

LENGTH AS 
REQUIRED, 
SEE NOTE 3 

l 
*"10 ( *"3) REBAR 
OR SMOOTH 
7.94 Co/is"l ROD 

7.94 to/is"lDIA MIN 

T 

300 
( 12 ") 

( 1") 

~ 
V • TYPICAL ANCHOR STAKE DETAILS 

166 l 611/32") " ( 3/4 ") 

DOWEL BAR KEEPER CLIP 

6 ( 1/~"l MIN. 

WELD 

I 

I 150 I 
( 6 ") 

I 

I ':
0 I ( b") 

WELD WELD 

300 300 
( 12") l 12 ") 

300 

=m,.mr· ( 12 ") 

PLAN 

LOW 
WIRE 30.Q. 

( 12") 
30Q 

( 12 ") ~ ( b") 

TYPICAL CONTRACTION JOINT ASSEMBLY 
UPPER SIDE WIRE TOP OF PAVEMENT SLAB 

FRAME WIRE 

d 
300 LOWER SIDE WIRE WELD 

Ii.. DOWEL 

BAR-, JJ 
0 

I :: :: ' ~: 
STEEL FORM 

( 12 ") 

NOTES 

ELEVATION 
CONTRACTION JOINT ASSEMBLY 

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

2. PROVIOE ANCHOR STAKES TO SECURE UNIT FROM MOVEMENT INCLUDING UPLIFT. SIDE 
A MINIMUM OF EIGHT STAKES ARE TO BE USED. FOR SLIP FORM PAVING, ANCHOR 

DOWEL BAR 
EPOXY COATED 

STAKES SHALL ENGAGE THE UPPER SIDE WIRE. FOR FIXED FORM PAVING, ANCHOR 
STAKES SHALL ENGAGE THE LOWER SIDE WIRE. 

SEE NOTE 4, SHT. 1 

3. PROVIDE STAKES OF SUFFICIENT LENGTH SUCH THAT 400 WILL BE EMBEDDEO 
IF THE TOP COURSE IS OGS AND 300 WILL BE EMBEDDED IF THE TOP COURSE 
IS 2A. WHEN LEAN CONCRETE BASE COURSE OR UNBONOED CONCRETE OVERLY IS 
DESIGNED PROVIDE SUFFICIENT ANCHORAGE TO PREVENT MOVEMENT OF THE BASKET 
ASSEMBLY. THIS MAY INCLUDE ANCHOR PINS, HILT! NAILS, TIE STRAPS TIED TO 
THE TOP SIDE OF THE BASKET, OR OTHER ACCEPTABLE MEANS TO HOLD THE ASSEMBLY 
STATIONARY DURING THE PAVING OPERATION AS DIRECTED BY THE ENGINEER. 

*UPPER SIDE 

LOWER SIDE WIRE 
012 :!:25 ( 1 ") 

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

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

PAVEMENT UPPER AND LOWER "J" SIDE SUPPORT "A" SIDE SUPPORT 
TH I CK NESS SIDE FRAME WIRES WIRES WIRES 

250 ! 1 0 "l OR LESS 8. 41 (o/is"l 0 MIN 10. 16 ( 3/a "l 0 MIN B,41 Co/is"J0MJN 
GREATER THAN 250 ( 10") 9.19 <'lfs")0 MIN 11.35 ( ½s") 0 MIN 9. 19 ( °½s"l 0 MIN 

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

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

8. PROVIDE DOWEL BARS PARALLEL TO THE CENTERLINE ANO TO THE PAVEMENT SURFACE. 
MAKE TOLERANCE OF TH IS PLACEMENT WITH !N :!: 6 (±I/~ "l PER DOWEL BAR • 

9. PROVIDE DOWELS AND ASSEMBLY DETAILS THAT CONFORM TO PUBLICATION 408M. 

10. WELD REQUIREMENTS AS LISTED BELOW AND TESTED PER MANUFACTURER'S 
QUALITY CONTROL PLAN FOR WELD SHEAR. 

11. WIRE TOLERANCES PER ASTM 510M IS a.as nm (0.003!n.J 

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

250 < 10") 360 kg 540 kg 
OR LESS { 794 lbsl < 1190 lbs) 

GREATER THAN 540 kg 900 kg 
250 ( 1 D ") { 1190 lbs) ( 1984 lbs) 

7i. 
SUBBASE 

483 < 19") MIN 
ANCHOR STAKE, 
SEE DETAILS 

END VIEW 
CONTRACTION JOINT ASSEMBLY 

TYP !CAL LOAD 
TRANSFER ASSEMBLY 

LANE OVERALL NO. OF 
WIDTH UNIT DOWELS 

LENGTH 
2.7 m (9'-0"l 2.55m(8'-6"J 9 
3.0mClO'-O"l 2. 85 m ( 9' - 6 "l (0 
3.3mC11'-0"l 3. 15 m ( 10' -6") II 
3. 6 m ( 12' - O "l 3.45 m ( 11'-6"1 (2 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SIDEWi~~POR7 

1
?:::l:WELO l DJ l 1/,"l SIDE SUPPORT 

WIRE 
CONCRETE PAVEMENT JOINTS 

NON-SKEWED 
"J" DESIGN "A" DESIGN LOAD TRANSFER ASSEMBLIES 

TYPICAL SIDE FRAME DETAILS CENTER FRAME WIRE DETAIL 

C-20M 



750 
C 2' -6 ") NOTES ( TYP. l 150 t 50 r7YPE L JOINT 

CG" ! 2"l I. FOR VARIABLE WIDTH PAVEMENT CUT THE REINFORCEMENT 
\ AS REQUIRED, ,.,....__ - - I 

/1 
. 2 • WIRE FABRIC REINFORCEMENT MAY BE PLACED WITH TRANSVERSE 

WIRES ABOVE OR BELOW LONGITUDINAL WIRES. 
-· >-

J, PROVIDE LONGITUDINAL WIRES FOR WIRE FABRIC REINFORCEMENT 
OF THE FOLLOWING MINIMUM SIZES: -· >-

!- ! 
PAV'T DEPTH MIN LONG WIRE SIZE 

- I 200 I B "l ___________________ MW35 OR MD35 ( WS. 5 OR 05) 

230 ( 9") ___________________ MW40 OR M035 ( W6 OR D5. SJ 

Ii - - ! 1-· >- 250 ( 10"1 ------------------- t-lW45 OR M045 ( W7 OR D6. Sl 
I ,-.----, r-TJE BARS OR 280 C 11 "l ••••••••••••••••••• MWSO OR MD45 C W7. 5 OR D7l . TIEBOLTS 300 ( 12 ") ------------------- MW55 OR MDSO ( wa OR D7. 5) - - - -

330 ( 13") ------------------- MWGO OR MDSO ( W9 OR 081 

- - - - 4. HINGED FABRIC REINFORCEMENT MAY BE USED. HAVE HINGE DETAIL 
TYPE O JOINT APPROVED BY THE ENGINEER. 

- - -· >- 5, SECURELY TIE ALL LONGITUDINAL AND TRANSVERSE LAPS OF WIRE 
FABRIC REINFORCEMENT. 

- - -· ~- COATED 
/OOWEL BARS 

6. ON PROJECTS WHERE ADDITIONAL LANES ARE ADDED TO EXISTING 
I CEMENT CONCRETE PAVEMENTS AND THE EXISTING JOINT SPACING >- -· - -a IS MORE THAN 14.2 m (46.5') • USE A MINIMUM LONGITUDINAL ,. WIRE SIZE OF MW60 OR MD60 ( W9.5 OR 09). 
w -· - -
z 7. WIRE FABRIC REINFORCEMENT MAY BE CONSTRUCTED OF SMOOTH 
< WIRE (SIZES DESIGNATED BY W) OR DEFORMED WIRE ( SIZES J - - - - DESIGNATED BY DJ OR A COMBINATION OF BOTH. 

-· - - - 8, SEE RC-20M FOR JOINT DETAILS. 

- - - - ,. PROVIDE A MINIMUM DEPTH FOR PLACEMENT OF WIRE FABRIC 

-· - - -
REINFORCEMENT, MEASURED FROM TOP OF PAVEMENT TO TOP OF 
FABRIC OF 60 { 21/f ") TO A MAXIMUM OF ONE HALF THE PAVEMENT 
DEPTH MINUS 15 C 1/z "l. 

~[ -· >- I ..l - - 10. WHEN THE RAMP OR LANE WIDTH EXCEEDS 4.2 mt 14') • A TYPE L 
f / ' • JOINT IS REQUIRED AT THE MID-POINT. 

LcoNGITUDINAL WIRES AT 152 I G"> c TO c/ I 25 () ") MAXIMUM _j j L 150 :t 5~ ( 6 .. :t 2 ") 11. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
3oo ± 75 SEE NOTE 3. 610 ( 2') U.S. CUSTOMARY UNITS IN (l PARENTHESIS. 

MINIMUM LAP 150 ( 6 ") -t 12" + 3 ") 
- MW26 C W4l OR MD26 ( 041 TRANSVERSE WIRES LENGTH OF FABRIC 4.2 m ( 14'1 300 ! 75 

AT 305 t 12 "l C TO C < 12" ± 3") 
9.0 m ( 30' l TYPICAL 

WIRE FABRIC REINFORCEMENT 

~ TIE BARS OR TIEBOLTS 

I I V I TYPE L JOINT 
I / I ,,., 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
I MUST BE USED ON PLANS. METRIC AND >-a 

~300 C 12"1 MINIMUM LAP ;; ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
w 
z COMMONWEAL TH OF PENNSYLVANIA < 
J 

DEPARTMENT OF TRANSPORTATION 
BUREAU OF' DESIGN 

REINFORCED 
CONCRETE PAVEMENT -

ALTERNATE LAPPED FABRIC 
~MMENDED ~oo°_. RE~ENDED APR. 8, 1000 SHT J__ OF_!_ 

,n , 
/,I/ A-£ RC 21M DIRECTOR, BUREAU OF DESIGN _ CHIEF )"?'GINEER 'I 



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

300 82-#16 C 300±(#5 Q 12" l TOP 
C 12") 81-#19 c 300± (#6 Q 12") BOT 1---~------1 75 l 3"l CLR 

11--r- - - -1--r nTn T-
1 I I I I I I I I I I 
~ I I I I I I I I I I 

I I I I I I I I I 

~ 

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

I I I I I I I I 1. 2 m 

I I I I I I I I 1 
~4,'Y-Pr

1 

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

I I I I I I 

75 l 3"l CLR 

TYPE E JOINT, 
SEE NOTE 2. 

s:--PLAIN OR 
----" RE I NFORCED 

CONCRETE 

~ ~ 
. 

A3-#16 C 300±(#5 C 12"±) TOP 
A2-#32 Q 450±(#10 C 9''±) 

ALTERNATE AT 225 l9"l WITH 
Al-#32 12 450±(#10 a 18"±1 BOT. 
!BAR LENGTHS CUT TO FITl 

PAVEMENT OR 
FLEXIBLE PAVEMENT 

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

75 ( 3 "l CLR 

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

SEE DETAIL A.-

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

TOOLED EDGES 

PROVIDE 40 11%"1 MIN NOMINAL 
WIDTH NEOPRENE COMPRESSION 
SEAL FOR 20 l 3/. "! MOVEMENT 
CLASSIFICATION, SEE NOTE 4.---

125 
( 1 ") 

BRIDGE APPROACH SLAB 

PLAN 
TYPE E JOINT, SEE NOTE 2s 

PAY LIMITS FOR 
BRIDGE APPROACH SLAB 

SECTION A-A 

EQUAL 

PAY LIMIT, 
PLC PAVEMENT, 
FLEXIBLE PAVEMENT OR 
PAVEMENT RELIEF JOINT 
WITH RC PAVEMENT 

END OF SUPERSTRUCTURE 25 ( 1 ") 

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

r ... ,, , 0 .--. 
<l • , " " c, " o I ' , · · , c====1:;::==:=::::::JJ· .- d 

I> I> ""' " __J ~ t:, ' 0 Q •• , • () 410<=~ t:> °""o,_/ 

( 1L6 ") . ' , ' ' ' ' • ~/ I 1 
~ Q -~ 

" 9 0 ~ 1.5 

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

4. INSTALL NEOPRENE COMPRESSION SEALS TO A UNIFORM DEPTH 
WITH TOP OF THE SEAL NOT LESS THAN 6 ( 1/-4 "l NOR MORE 
THAN 10 ( ¾ "l BELOW THE LEVEL OF THE PAVEMENT SURFACE. 
MAKE THE TOP EDGES OF THE CONTACT SURFACES ON 
BOTH SIDE OF THE SEAL AT THE SAME ELEVATION. 

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

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

7. PROVIDE REINFORCEMENT BARS, EPOXY COATED lN ACCORDANCE 
WITH PUBLICATION 408M ( 408/2000) , SECTION 709. 

B. ALL Dlt-.lENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ll PARENTHESIS. 

NOTE: 
~ \~~ 50 l 2 "l CLR• ~ 75 l 3 "l CLR 

d, SEE NOTE 5.L_ -"--~ [Al [A3 ~ 
75 I 3"l CLR 

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

CLOSED CELL 
NEOPRENE SPONGE 

I ,, I ( I 
B2 

Bl 

75 l 3"l CLR 
BOND BREAKER 

230• 
( 9 "*) 

DETAIL A 

•MEASURED NORMAL 
TO ABUTMENT. 

SEE DETAIL A 
FOR JOINT 
MATERIAL. 

l::E'--. ~-,r.;:;, ~B2 
~ ~-~j_\6")1 81 rrr- --

2-#19 (#6) ~ A2 
BARS 11\ /'\:, L75 l 3") CLR 

1tY 450 -•16 o 450 
( #5 I!:! 18 ") 

TOP OF ABUTMENT ( 9 ") BOND BREAKER 

DETAIL A ( ALTERNATE) 
TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

"r "l "-U , 2000 ] SHT 1 OF 3 
JZ Ai - -

RC-23M 



230 ( 9"l M(NIMUM 
WITHOUT CAMBER I

FOR JOINT OETAILS, 
SEE SHEET 1. 

1 ,,-TILT HOOK TO MAINTAIN 100 ( 4"} MIN SLAB 

125 
h 

PRES TRESSED 
BOX BEAM 
430 ( 17 ") 
DEPTH 
AND OVER 

/ PROPER CLEARANCE. 

*- -;:'OND-BRE~E~ ~PLY -;Ir. PAP~ - -.- - ---. - -.- - J 
-::!f.. _ _ 41 a ( 16 "J 

- - ~--=-~--=- _ ._ __. APPROACH 

(S"l 1--As REQUIRED ~ -,
2
-- __ ._ - _. - _._ - SLAB 

{ 5"l MIN____.,;.i l 
PREMDLDED 
EXPANSION 
JOINT FILLER 

1. 5 m ± ( 5' -o "±l 

•25 ( 1 "l MINIMUM CLEARANCE 

430 ( 17 ") DEEP ADJACENT COMPOS I TE BOX BEAMS 
WI TH 230 ( 9 ") DEEP APPROACH SLAB NOTCH 

FOR JOINT DETAILS, 
290 C 11½"1 MINIMUM rSEE SHEET 1. WITHOUT CAMBER 

TILT HOOK TO MAINTAIN 
200 ( 8 "l MIN 7 ~ 7 / PROPER CLEARANCE. 

SLAB~ 

HAUNCHr 

230 

( 9 ") 

- lOND-BRE~E~ ~PLY ;Ir. PAP~ - -.- - 7J - -.- - }
410 

( lG") 
- -=:::-...::=-...!:::--...::=-~ __ ._ __.. APPROACH 

- - - ...::=-_ __ ._ - ___. - _._ - SLAB 
1

' 12 

END DF BEAM 

2BO ( 11 ") MINIMUM IFOR JOINT DETAILS 
WITHOUT CAMBER ~ SEE SHEET 1. ' 

100 ( 4"l MIN SLAB TILT HOOK TO MAINTAIN 
PRE STRESSED I 7 \ / PROPER CLEARANCE. 

BOX BEAM, 
535 ( 21 ") 
DEPTH 
AND DVER---t-

125 ( 5 ") 

BLOCK-OUT 

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

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

1.5 m±(5'-0"±J 
1 

12 

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

WI TH 280 ( 11 ") DEEP APPROACH SLAB NOTCH 

FOR JOINT DETAILS, 
SEE SHEET 1 OF 2. 

VARIES WITH BEAM SIZES 

TILT HOOK TO MAINTAIN 
PROPER CLEARANCE. I~====--.--~--.--~--.--~ I}4(0 (16") 

i - - - - _.. ._ APPROACH 
_. ._ __. ._ SL AB 

§,.j 20 
,") IR ,q 1' 12 

BOND- BREAKER , 
2-PLY BIT, PAPER 

END OF BEAM 

( 9 ") 

ELEVATION 

/ 
/ 

o .. /6b 
-V..r 

/ 

NOTES 

1. WHEN MAKING CONSTRUCTION CHANGES (N THE FIELD, THIS 
DRAWING IS TO SERVE AS A GUIDE FOR MODIFYING NOTCH 
DETAILS SHOWN ON P/S STANDARD DRAWINGS FOR ACCOMMO­
DATING THE STANDARD 4(0 ( 16") BRWGE APPROACH SLAB. 

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

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

4. PROVWE RE(NFORCEMENT BARS, EPOXY COATED, IN ACCORDANCE 
W(TH PUSUCAT(ON 408M ( 408/20001 , SECT(ON 709. 

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

"'I'" a.1·~ ;[ 
_,:' :::_ --:;;= ~ l ---,,,. ,,,. --- ,,,. ,,,.. j ------7 _'.'...._ __ 

--ti.BEAM3 I 

~'d) 
"9'0;;, 
~ 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

OC> 
>-Z 
>-« 
0..., 
"'u. 

Oz ...... ..., 
u. 

MIN 

330 (13"1 MIN 

PLAN 

I-BEAMS 

BUREAU OP DESIGN 

BRIDGE APPROACH SLAB 

O~lR~ 
DIR~TOR: BUREAU OF DESIGN7Jc~ff 4....c,.......,I RC-23M I 
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7500 ( 25' -0") MIN. 

PLAIN OR REINFORCED CONCRETE 
PAVEMENT OR FLEXIBLE PAVEMENT 

~ 

~ld 

EDGE OF ~ / 
APPROACH AB CZ) ; 'l I 

3 

l 1/8") 

..,I~ 

I 
I 

#16 Cl 300 (#5 Cl 12") 
if19 a 300 (#6 a 12") 

I 2 
~o Or r r 

I 
0 

- m 
x -< 

I 2 x 
- < 2 
: ~ 

I ~: 
r • 

I ~ • 
• 0 -. 0-
0 n ~ 

r . -w. 
# N n 

.!. -
nl~ I f-WINGWALL 
- J 
:!' u 

7500 ( M~l 

PLAN 

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

nl~ 
- J 
~ u 

m 
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WINGWALL 

( MAX. l TOP 
! MAX. l BOTTOM 

#16 C! 300 ( #5 C! 12") 

SLEEPER SLAB/PAVEMENT JOINT,-.. ;1~ 
PROVIOE 2 SHEETS O. 1 { 4 MIL. l 
POLYETHYLENE SHEETING 
UNDERNEATH APPROACH SLAB 

( SEE DETAIL A) oJ 
wU 

ELEVATION 

APPROACH SLAB - INTEGRAL ABUTMENTS 
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SEALING MATERIAL 

DETAIL B 
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SEE DETAIL B, THIS SHEET 

•19 Cl 350 
{ #6 Cl 14 ") 

FLEXIBLE PAVEMENT 

nl • - ~ 

~d 

5 #25Cl300(*8C!12" 
u 

1500 ( 5' -0") 

BRIDGE APPROACH SLAB 

SLIDING SURFACE (J) 

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

60 (2 ½"I CLR. 
APPROVED SEALER 

FLEXIBLE PAVEMENT 

•16 a 300 (#5 a 

CONSTRUCTION JOINT____,,./ 

75 { 3 ") 

~ - J 
~u 

STRIP SEAL EXPANSION JO[NT 
SEE STANDARD DRAWING 8C-767M 

BRIDGE APPROACH SLAB 

SLIDING SURFACE (D 

•16 a 225 (#5 Cl 9") 

;:.,1~ 
,-.. 1500{5'-0") 

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

RIG!O PAVEMENT 

nl~ - J 

~u 

STRIP SEAL EXPANSION JOINT 
SEE STANDARD ORAW[NG 8C-767M 

BRIDGE APPROACH SLAB 

SLIDING SURFACE G) 

~\5 •2s a 300 <•s a 12" 
~u 
,- 1500 ( 5' -0") 

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

ROADWAY RIGID PAVEMENT 

DETAIL A 
TROWEL SMOOTH ANO PLACE 2 LAYERS OF 0, 1 rrm ( 4 MIL. I 
POL YEHTYLENE SHEETIN3/4" G AS BONO BREAKER. 

I SLEEPER SLAB! 

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

© 

TROWEL SMOOTH AND PLACE 2 LAYERS OF O. l nm ( 4 MIL. J 
POLYEHTYLENE SHEETING AS BOND BREAKER. 

ORIENT THE EDGE OF THE APPROACH SLAB PARALLEL 
TO THE INTEGRAL ABUTMENT FOR BRIDGE SKEWS 
LESS THAN 80. 5 DEGREES r. e. 1; 6 ( 5; 1l SLOPE TO THE 
PERPENDICULAR TO THE DIRECTION OF TRAFFIC. 
FOR LARGER BRIDGE SKEWS, ORIENT THE EDGE OF THE 
APPROACH SLAB AT A SLOPE OF 11 6 I 6: 1 l TO THE 
PERPENDICULAR TO THE DIRECTION OF TRAFFJC. 

Q) DETERMINE THE REQUIRED EXPANSION DAM OPENING 
AT THE TIME OF CONSTRUCTION ANO THE MOVEMENT 
REQUIREMENTS OF THE EXPANSION JOINT AT THE END 
OF THE APPROACH SLAB IN ACCORDANCE WITH DESIGN 
MANUAL PART 4 AP.G.1.6. 

BC-767M NEOPRENE STRIP SEAL FOR PRESTRESSED 
CONCRETE ANO STEEL I-BEAM BRIDGES 

REFERENCE DRAWINGS 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

:u "' .. ,. .. ..,, 2000 I SHEET.l_OF ..l.... 
A JI ,_ 

RC-23M 



PAY LIMIT FOR 
PAVEMENT RELIEF W 
JOINT 

PAY LIMIT FOR 
PLC PAVEMENT 
AND 

BRIDGE 

A 

El.AN 

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

SEE NOTE 7 

2. 1 m < 7' -O"l 

150 l 6") 

STEEL TROWELED 

1.5 m {5"-D"l 

BITUMINOUS BINDER 
COURSE, ID-2 

300 I 300 ( 12 ") __ C 1.f_ ") 

I 

45P , , ... , 

41D 
( 16") 

WEARING COURSE, 10-2 

BRIDGE 
APPROACH 
SLAB 

PLACE AGAINST COMPACTED SUBGRADE 
MATERIAL WITHOUT FORMS . 

SMOOTH FINISH ANO 
2-PLY BITUMINOUS 
PAPER OR POLYETHYLENE { 3") 

I 
I 

I I ......._ ,- -1 '\ PAY LIMITS 

L _I 
-cSEE 

FOR PAVEMENT RELIEF JOINT 

NOTE 4. 

2.1 m(7'-0"l 

SECTION A-A 

SCHEDULE OF REINFORCEMENT STEEL 

MARK I SIZE SPACING LENGTH NUMBER 
C - C REQUIRED 

A #13 ( #4) 300 ( 12") 3. 2 m ! 1 O' - 6 "l W/0.3 

B #\3 { #4) 300 ( 12") W-1 00 ( 4 "l 5 

C #13 ( #4) 150 ( 6 11
) 2.0 m (6'-G"l W/0.3x2 

D #\3 ( #4) 300 ( 12 ") W-100 (4") 7 

1550 ( 5' -1 ") 

C-BARS 

~

45• 

o'. 0 

, 

NOTES 
1. PAVEMENT RELIEF JOINTS ARE APPLICABLE FOR All CEMENT 

CONCRETE PAVEMENTS, 

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

3. INCLUDE PORTIONS OF REINFORCING BARS WHICH ARE LOCATED OUTSIDE 
THE INDICATED PAY LINES IN 810 PRICE FOR PAVEMENT RELIEF JOINT. 

4. WHEN THE PAVEMENT GRADE CAUSES DRAINAGE TOWARDS THE BRIDGE, PLACE 
A SUBGRADE DRAIN { SEE RC-30M, l UNDER THE 150 ( 6"1 PORTION OF THE 
SUBSLAB. MEASURE AND PAY FOR AS SPECIFIED IN PUBLICATION 
408M ( 408/2000> , SECTION 612. 

5. WHERE BRIDGES ARE LOCATED LESS THAN 300 m (900') APART, AS 
MEASURED FROM THE FACE OF THE NEAREST ABUTMENTS, 00 NOT USE A 
RELIEF JOINT BETWEEN THE BRIDGES. 

6. WHERE BRIDGES ARE LOCATED BETWEEN 300 m (900') AND 450 m ( 1350') 
APART, AND THE PAVEMENT STRUCTURE IS CEMENT CONCRETE, PLACE ONE 
RELIEF JOINT MIDWAY BETWEEN THE BRIDGES. IN THESE CASES, PROVIDE 
THE SUBSLAB AS A UNIFORM 150 ( 6"1 THICK AND 2, 1 m ( 7' l WIDE. 

7. FOR JOINT DETAILS ON NEW CONSTRUCTION, SEE RC-20M. FOR JOINT 
DETAILS ON RECONSTRUCTION, SEE RC-26M, IF THE DISTANCE TO THE 
NEAREST JOINT IS LESS THAN 3. 0 m ( 10' l, REMOVE THE EXISTING 
PAVEMENT TO THE JOINT. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DBSIGN 

PAVEMENT RELIEF JOINT 

APR. 28_, 2000 
( > ~ -

R. 28, 2000 I SHT 1 OF 1 - -

DIRECTOR, BUREAU OF DESIGN 
z .. A-<'.'. RC-24M 



ROADWAY PAY LIMIT 

LINE STRIP 

SUPERELEVATION 
GREATER THAN 

6. O½ 

LINE STRIPE 

EFFECTJVE SHOULDER WIDTH~ SEE NOTE 5. 

SHOULDER PAY LIMIT 

O. 6 m 
( 2' -O"l 

TYPE 1 SHOULDER 
TYPE 1 - F SHOULDER 
TYPE 1 - I SHOULDER 
IYPE 1 - S SHOULDER 

BIT. SURF. TREATf.lENT-INCIOENTAL TO TYPE 1 SHOULDERS, 20 ! 3/4") DEPTH 
BIT. SURF. CRSE, FJ-1-INCIDENTAL TO TYPE 1-F SHOULDERS, 25 (I") DEPTH 
BIT. WEAR. CRSE, ID-2-INCJDENTAL TO TYPE 1-I SHOULDERS, 40 ( I½") DEPTH 
DOUBLE SLURRY SEAL- INCIDENTAL TO ·TYPE 1-S SHOULDERS, 20 ( 3/4 ") DEPTH 

100 ( 4 ") f.lIN BIT. CONC BASE 

AGGR BASE, SEE NOTE 1. 

SUBBASE f.lATERIAL, SEE 
NOTE 2. 

~Es,--
~£ 

ROADWAY PAY LIMIT 

tiQ.IES 

I. CONSTRUCT AGGREGATE BASE AS SPECIFIED IN PUBLICATION 408/2000, 
SECTION 350.3 AND CONSIDER AS PART OF THE SHOULDER. 

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

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

4. SLOPE SHOULDER AT 6. O½ FOR EFFECTIVE SHOULDER WIDTHS~ 2. 4 m < 8' l. 
SLOPE SHOULDER AT 4. O½ FOR EFFECTIVE SHOULDER WIDTHS> 2. 4 m ( 8' l. 

5. FOR EFFECTIVE SHOULDER WIDTHS 1.B m 16') AND LESS, PAVE OUT-TO-OUT OF 
SHOULDERS WITH FULL DEPTH ROADWAY PAVEMENT. 

6. FOR SHOULDERS THAT SPECIFY MSRS INSTALLATIONS, USE ONLY BITUMINOUS WEARING 
COURSE, ID-2 OR ID-3, REGULAR OR HEAVY DUTY, 40 ( 1 ½ ") DEPTH t-.41Nlt-.4UM. 

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

8. All DIMENSIONS ARE IN MJLLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN (l PARENTHESIS. 

9. SEE SHEETS 4 ANO 5 FOR MSRS DETAILS. 

EFFECTIVE SHOULDER WIDTH, SEE NOTE 5. 

SHOULDER PAY LIMIT 

O. 6 m C 2' -o ") 
SEE NOTE 5. 

SEE NOTE 3o 

BIT. SURF. TREATMENT 

AGGR BASE , SEE NOTE 1. 

EFFECTIVE SHOULDER WIDTH 

Q,__§ __ J!1. 1,2 mROUNOING@ 
( 2' -0") ( 4' -0") 

~ 

o.6 m 1~2.ox 
"~~

0 ·'1-L L -------=- ,:,. -
PAVEMENT SHOULDER 

@FOR SUPERELEVATION UNDER 6.0½, ELIMINATE THE 
1. 2 m ( 4' -0") ROUNDING ANO USE THE ·2. O½ SHOULDER SLOPE 
BEGINNING FROM THE EDGE OF PAVEMENT. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

LINE STRIPE 

TYPE 3 SHOULDER 

~~i~A~~ MATERIAL, SEE 

~Es,,.~ 
~£ 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUR.EAU OF DESIGN 

SHOULDERS 

SHT • ....1.. OF__[_ 

RC-25M 



~

• SURF. TREAnlENT-INCIDENTAL TO TYPE 6 SHOULDERS, 20 ( 3/~"l DEPTH 
T. SURF. CRSE, FJ-1-INCIOENTAL TO TYPE 6-F SHOULDERS, 25 Cl") DEPTH 
T. WEAR. CRSE, ID-2-INCIDENTAL TO TYPE 6-1 SHOULDERS, 40 ( 1½"lDEPTH 
UBLE SLURRY SEAL-INCIDENTAL TO TYPE 6-S SHOULDERS, 20 ( 3/~") DEPTH 

SHOULDER PAY LIMIT SEE NOTE 5. 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT----~ 

EXISTING MATERIAL-

SHOULDER PAY LIMIT 

EDGE OF 
EXISTING OR WIDENED 
PAVEMENT-----, 

EXISTING MATERIA~ 

BIT. SURF. TREATMENT 

DEPTH AS SHOWN ON THE 
DWGS OR AS SPECIFIED 

SEE NOTE 4 

EXISTING SHOULDER 

SEE NOTE 5 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

TYPE 4 SHOULDER 

250 TO 300 
( 10" TO 12") 

SHOULDER 
SEE NOTE 

VARIABLE WIDTH 

PAVED SHOULDERS 
TYPE 6 ( TYPl 

VARIABLE WIDTH 

WEAR l NG COURSE 

EX!S_Tlt_-!G PAV~M~NT_ 
EX~TJJ!G _ _]_ASE 

TYPICAL SHOULDER DETAIL 

PROPOSED 
RESURFACING 

EXISTING 
PAVEMENT 

WITH BITUMINOUS TAPER SHOULDER WEDGE 

EXISTING SHOULDE 

SHOULDER SLO_fE 

SEE NOTE 4. 

SEE 

GRADE TO 
THIS LINE 

BITUMINOUS CONCRETE BASE COURSE, 
100 ( 4"l MIN 

TYPE 
TYPE 
TYPE 
TYPE 

6 SHOULDER 
6-F SHOULDER 
6-1 SHOULDER 
6-S SHOULDER 

SHOULDER PAY LIMIT 

EXTEND PROPOSED RESURFACING 
ACROSS SHOULDER. 

SHOULDER SLQPE 

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

~ NOTE 3,m 

PROPERLY PREPARED SURFACE, 
SEE NOTE 1. 

SEE NOTE 5 

SEEN~m 
GRADE TO 
THIS LINE '- I 

PROPERLY PREPARED EXISTING 
PAVED SHOULDER, SEE NOTE 2. 

TYPE 7 SHOULDER 

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

ElTHER SHAPING ANO/OR SCARIFYING ANO/OR COMPACTING. SHAPING 
INCLUDES REMOVAL OF EXISTING SHOULDER MATERJAL AND THE PLACEMENT 
OF GRADED MATERIAL FROM THE SHAPING OPERATION INTO THE LOW AREAS. 
WHERE THERE IS INSUFFICIENT GRADED MATERIAL FROM THE SHAPING 
OPERATION, COMPLETE THE WORK BY EITHER ADDJNG ADDITIONAL AGGR BASE 
CRSE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408M, SECTION 3SO OR 
MILLED BITUMINOUS MATERIAL. THE ADDITIONAL MATERIAL JS INCIDENTAL 
TO THE SHOULDER ITEM. 

2. FOR TYPE 1 SHOULDERS PROPERLY PREPARE EXISTING PAVED SHOULDER BY 
CLEANING AND PATCHING. 

3, THE GUIDE RAIL TYPE, HEIGHT ANO LOCATION FROM SHOULDER MAY VARY, 
BUT WHEN THE HEIGHT FROM THE TOP OF RAIL TO PROPOSED SURFACE 
BECOMES LESS TH,\N 610 < 24"), REMOVE, REPLACE AND/OR RESET THE GUIDE 
RAIL IN ACCORDANCE WITH CURRENT GUIDE RAIL STANDARDS. WHERE GUIDE RAIL 
HAS RUBBING RAIL ATTACHED, REMOVE THE RUBBING RA!L WHEN THE 
HEIGHT OF GU IDE RA IL BECOMES LESS THAN 100 ( 21 "l • 

4. REMOVE UNSUITABLE MATERIAL AS DIRECTED, EXCAVATE, AND BACKFILL WITH 
MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408M ( 408/2000) , 
SECTION 350. MEASURE AND PAY FOR SHOULDER EXCAVATION AND BACKFILL IN 
ACCORDANCE WITH PUBLICATION 408/2000, SECTIONS 654 ANO 656. 
(CROSS SECTIONS ARE NOT REQUIRED.) 

5. CONSIDER GRADING INCIDENTAL TO THE SHOULDER PAY ITEM. WHERE 
THERE IS INSUFFICIENT GRADED MATERIAL FROM THE GRADJNG OPERATION 
TO COMPLETE THIS OPERATION, USE MATERIAL MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000, SECTION 350 ANO PAY FOR AS TONNES 
OF SELECTED BORROW EXCAVATION. WHERE THERE IS AN EXCESS OF 
MATERIAL FROM THE SHOULDER EXCAVATION OR GRADING OPERATION, REMOVE 
THIS MATERIAL AS SOON AS POSSIBLE AND CONSIDER AS INCIDENTAL 
TO THE SHOULDER PAY ITEM. 

6. PROVIDE BITUMINOUS TAPER SHOULDER WEDGE 250 ( 10") TO 300 ( 12"1 UP 
CUT SLOPE WHEN INDICATED ON THE PLANS AND CONSIDER AS INCIDENTAL TO THE 
SHOULDER PAY ITEM. 

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

8, FOR SHOULDERS THAT SPECIFY MSRS INSTALLATIONS, USE ONLY BITUMINOUS 
WEARING COURSE, I0-2 OR ID-3, REGULAR OR HEAVY DUTY, 40 ! l½"l DEPTH 
MINIMUM. 

9. SEE SHEETS 4 AND 5 FOR MSRS DETAILS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
( RECONSTRUCTED) 

RE_COMMENOEO APR. 28, 2000 

~ 
/n, ""~~I 2QQQ I SHT .1... Of~ 

0 ! RECTOR , BUREAU OF OES l GN RC-25M 



CONC SHOULDER, LONGITUDINAL TIE BARS OR 

C 

TYPE 2 ~HUULUCH JUINT7 TIE80LTS7 /TRANSVERSE SHOULDER JOINT 

\ ' I. r 
150 ( 30") 

~ 1 • TYP 

' ' ' ' ' ' ' ' ' ' 'I' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
4. 5 m C 15' l 
TRANSVERSE 

r RDWY JT < 
~ 
0 

\_LONGITUDtNAL 
< 
0 315 ( 15 ") ~ 

CLONGITUOINAL TYP RDWY JOJNT 

' ' ' ' ' ' ' ' ' ' ' ' ' ' 
I ' I ~HO,UL~ERI J~INIT ' 

' ' ' ' ' ' , I 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ~I 1 I I I ' ' ' ' ' ' 

I 4. 5 m ( 15' l TIE BARS OR 
TIEBOLTS 

I TYP I 
L, 

DNC SHOULDER, 
TYPE 2 

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

~ 1.2 m (4') CONC ME ULDER, TYPE 2 

' 
RANSVERSE 
HOULDER JT 

'-"o 

~

'6 
;poxy COATED 

, ~~,f~e'.:Gl a TOP & BOT 

'"'~L: "' ,~~ '<~o,~~ 
., 

REINFORCEMENT AT OPENINGS 

= 
RC OR PLC 
PAVEMENT 

= 

th. 
CONCRETE 
SHOULDER 

25 ( 1 ") 

4 4 4 4· 
4 4 4 4 

e,. 4 4 ~ ;,. 4 

AGGREGATE BASE 

=~ 
.........--TYPE E JOINT 

f- ~ 

~ CONCRETE 
SHOULDER 

JOINT SEALER 
25 < 1 ") 

EXPANSION JOINT 
FILLER 

SECTION A-A 

CONCRETE SHOULDER 
EXPANSION JOINTS 

a 

SHOULDER W EDTH 
LONGITUDINAL 
SHOULDER JOINT 

TIE BARS OR 
TIEBOL TS 

SUBBASE AGGR BASE, SEE 
NOTE 1. ----~ 

150 C 6") MIN 

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

CONCRETE SHOULDER - TYPE 1 

SHOU_l,,DER WIDTH 
LONGITUDINAL 
SHOULDER JOINT· 

150 (6"J MIN 
TIE BARS OR 
TIEBOL TS 

SUBBASE 

'-;-~.:.~.--'°' .. coNc SHOULDER:.:.. .. ~·":',:'°', 

AGGR BASE, SEE 
NOTE 1. 

------
CONSIDER THE PAYMENT FOR THIS 
AREA OF SUBBASE MATERIAL 
INCIDENT[AL TO THE SHOULDER.----~ 

CONCRETE SHOULDER - TYPE 2 

TYPICAL SECTIONS 

NOTES: 

1. SPECIFY THE AGGREGATE BASE AS IN PUBL[CATION 408/2000 
SECTION 350.3 AND CONSIDER INCIDENTAL TO THE SHOULDER. 

2. SEAL ALL SHOULDER JOINTS IN ACCORDANCE WlTH PUBLICATION 
408M (408/2000>, SECTION 501.3 !nl. 

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

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

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

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

, 
\ ' ' ' ' ' ' ' ' ( \' .II, ' ' ' ' ' ' ' ' ' ' ' , I 
' ' ' ' ' ' 

~EE

1 

N~TE

1 

1 'Y 
1 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

~ 
--I l--150 ( 2' -6 ") ( TYP) 

r - r~ < 
~ ( TYPJ 
0 

I < 
0 TRANSVERSE ROADWAY JOINT ~ 

;/ 9. 0 m ( 30') RC PAV' T OR 
4. 5 m ( 15') OR 6. 0 m ( 20' > PLC PAV'T 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ~~ I 4.5 m OR 6.0 m (TYPl 
( 15' OR 20' TYP J I\ 

\__ TRANSVERSE SHOULDEI 

TYPE 1 -

CONCRETE SHOULDERS ADJACENT TO RC PAVEMENT 
AND PLC PAVEMENT FOR INTERSTATE AND OTHER 

LIMITED ACCESS FREEWAYS, ARTERIALS AND RAMPS 

LONGITUDINAL 
ROADWAY JOINT 

E BARS OR 
EBOL TS 

LONGITUDINAL 
SHOULDER JOINT 

JOINT 

300(1'-0") 

PLAIN OR PAVEMENT RELIEF BRIDGE 
RE I NFORCED JOINT, SEE APPROACH 
CONCRETE DETAIL, SLAB 
PAVEMENT RC-24M. 

TO BR!DGE 
~ 

CONCRETE SHOULDER CONCRETE 
RELIEF JOJNT SHOULDER 

~ ~ 

COURSE 

• • • • • • .. • • ... 
• • • • • • 

AGGREGATE BASE BITUMINOUS CONCRETE 
BASE COURSE 

SECTION B-B 

SHOULDER 
RELIEF JOINTS 

7. TYPICALLY, DO NOT PLACE TIE BARS DR TIEBOLTS ON 
EITHER SIDE OF INTERMEDIATE SHOULDER JOINTS ADJACENT TO 
RC PAVEMENTS. 

8. WHEN THE SHOULDER IS STRUCTURALLY PART OF A PARAPET 
MOMENT RES 1ST ANCE SLAB { I, e. PARAPET /SLAB ON AN MSE WALU 
SEE BC-799 SHEET 3 FOR REQUIRED MINIMUM SPACING OF THE 
TRANSVERSE SHOULDER JOINTS. 

9. SEE SHEETS 4 AND 5 FOR MSRS DETAILS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
( CONCRETE) 

RECOMME~PED ~ 

~~ 
O[RECTOR, BUREAU OF DESIG~ 

SHT l._ OF 2 

C-25M 



•ILLEDtJ D RUMBLE 
STRIP 

90• 

•ILLELQ D RUMBLE 
STRIP 

MEDIAN 

DDDDDi 
300±13 

~ 
~ 

PAVEMENT SHOULDER JOINT 
( 12 ":t !/2 ") 

D 
I 3D0 I 
~ TYP. 

450 ±13 
( 18"±-½"l / PAVEMENT SHOULDER JOINT 

o!DlJ o 11 
~ 3 

' 
(±½") 

TYPICAL PLAN VIEW FOR MSRS 
PATTERN ON BITUMINOUS SHOULDERS 

175 ± 13 
( 7" ±½") 

r 175 ±13 
MEDIAN <7" ±½"l 

~S'13 I I .•.. 
MILLED 
RUMBLE 

JOINT l-:;:;:;;;--1 
C:.Tl1JP----,, I t---lHAN::,VtH::.t n jUQ !12 

I TYP. I 

IDB D DODD DD 
90" 

PAY LIMIT FOR 
MILLED RUMBLE STRIPS 

300±13 (12"±½") 

DODD 
PAVEMENT SHOULDER 
JOINT 

TRANSVERSE 
JO INT 

PAY LIMIT FOR MILLED RUMBLE STRIPS 
175 ±13 

( 7" ±½ ") 

175 ±13 
{ 7" ±½") 

1-------- PAY LIMIT FOR MILLED RUMBLE STRIPS-------1~-t-
PAY LIMIT FOR 

MILLED RUMBLE STRIPS 

END MSRS 
INSTALLATION 
ON RIGHT 
SHOULDER 

,, ... ,,.,...,,,,,.,,,...,,,,.,,,,)•••>.,•••>:t••>)•oo,'u••b•••h•••}t•••)••rt,•••J:,•••J::r••",•""''' - \, )..,0, ), ).,'\ ), )., ', A A ). .. >, >, Xi-::S:::::S:::::: 
-- - ---------------1 

t"z - z z z z f 7 7 f ·r Y'? ;r :·.,, .. t .. t .. r· .. ;3zz·7·7·z·t·r·K§S\">,ss, z z z z / / --,, ,, ,. /"1/"'1/'':/'"I 

~

BEGIN MSRS 
INSTALLATION 

(50 J ON RIGHT 
SHOULDER -

ACCELERATION LANE DETAIL 
FOR MSRS INSTALLATION 

m:;~1~ ... \;; .. ; .. \,.\,.~ .. ~ .. ~ .. \e-~ .. ~ .. ~-1 
"7'"' -~J/ /JJJJ //////// 

END MSRS 1 S. 2 ml 
INSTALLAT 1 "'" 

............................. ,.. .. ,, ... -,.. ... .., .. , , ................ :,, ............... ,, ..• ,., ... b .. . .. ______________ .. ---

_15, 2 m 

ON RIGHT 
SHOULDER 

-

~t 

175 ± 13 
(7" ±1/2") 

~ 

+ 

.!J 

~ ~ 

w 

DECELERATION LANE DETAIL 
FOR MSRS INSTALLATION BEGIN MSRS 

INSTALLATION 
ON RIGHT 
SHOULDER 

W
-

g~ ,.,,!:;! 175±13 ~1= /(7" ±½"> 

13 -16~rf-4 --11- I 1/, "-%"I 
13 - 16 

( ½"-%") 

NOTES 

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

2. 00 NOT MILL SHOULDER RUMBLE STRIPS ACROSS A JOINT. 

3. CONSTRUCT MSRS IN ACCORDANCE WITH PUBLICATION 
408/2000 SECTION 660. 

PLAN SECT! ON B-B SECTION A-A 

SECTION DETAILS OF 
MSRS PATTERN 

l 
5 
~ ~~ 
~ -£ 

/ PAVEMENT SHOULDER JOJNT 
\-----------+-~+----''----

§ t: ~~ ::: \ - .... Tl' -ff ft f- I ~ ; /\MSRS - "' -•sas, f ~ !; I ~ l \ 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 90" 

TRANSV~ I I JOINT 
TRANSVERSE 
JOINT 

I 6'"'" .. 6 
MILLED 

I I , I D D RUMBLE 
STRIP DODD DOD 

-4S<13 
( 7" ±½ ") 

lrnl ~ -4. liiil TYP. 
( 7 ") 

<±½"l 
175 ± 13 

TYPICAL PLAN VIEW FOR MSRS 
PATTERN ON CONCRETE SHOULDERS 

( 7" ±½ ") 

U
" '.: 

0 d 
~ ~ 

\ff:~ il , I " , ff ~; 
~f I~~\~ 
o ff I ~ i <e 
~i; C ~I"' ..., ~ m ::: o 

ff I ~ ; i 
.:. " " ; 

GENERAL VIEW 
MSRS PATTERN 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
MILLED SHOULDER 

RUMBLE STRIPS ( MSRS) 
( LIMITED ACCESS HIGHWAYS) 

RECOMMENJ,EO --~ 

~~ 
DIRECTOR, BUREAU OF DESIGN 

SHT, _!__OF_§_ 

RC-25M 



MILLEt] D RUMBLE 
STRIP 

90' 

AUIIIBLE 
STRIP 

MEDIAN 

DODOO 
SEE NOTE 4 PAVEMENT SHOULDER JOINT 

SEE NOTE 4 r PAVEMENT SHOULDER JOINT 

NO CURB 

7.6 m (25'l 

NO CURB 

MSRS 

I!..!..!..!.!.! 

7.6 m (25"l 

"7.6 m 125") 

NO CURB 
MSRS 

11!.._I___!__!_!_ 

~ 

MSRS 

1.6 m (25") 

P.C.-, r P.C. 
""""' I l 111111111 

MSRS 

NO CURB 

7.6 m (25") 

> 
< ., 
w 
> 
~ 
Q 

~

' 
RB 

7.6 m (25"l 

TYPICAL DRIVEWAY DETAIL 
FOR MSRS INSTALLATION MILLELG] D D 

~ t 12") 
TYP. 

gffib D ! 
I I ?11 
ITT 
(±½") 

TYPICAL INTERSECTION DETAIL 
FOR MSRS INSTALLATION 

TYPICAL PLAN VIEW FOR MSRS 
PATTERN ON BITUMINOUS SHOULDERS 

175 ±13 175 ±13 
{7" ±1/2") 

MILLED MEDIAN ( 7" :I: 1/2 ") 

300 ~ 
175 t13 lf''" RUMBLE 

IP][ I r'"AN' I JOINT 

;~ID D 
90" . 

D 
( 12 ") 

~ 

DODD DODD 
TRANSVERSE 
JOINT 

PAY LIMIT FOR 
MILLED RUMBLE STRIPS 

175 :t-13 
{7" ±½") 

300 ± 13 
( 12"±½ ") 

PAVEMENT SHOULDER 
JOINT 

PAY LIMIT FOR MILLED RUMBLE STRIPS -

175 ±13 
(7" ±1/z"l 

1-------- PAY LlMIT FOR MILLED RUMBLE STRJPS-------P---1-
PAY Llt,UT FOR 

MILLED RUMBLE STRIPS 

TRANSVERSE 
JOINT 

90" 
450 ±13 

( 18"±½ ") 

/ PAVEMENT SHOULDER JOINT 
\----------~-~-!--<-----

TRANSVERSE 
JOINT 

MILLED 
RUMBLE 
STRIP-+------,H -4 DODD 

175 ± 13 

DD D I ~ 
.lY~ D DOD~ 
!7"±11 P. 

/2 ") 4.1;y,3.., 
( 7" t½"l 

TYPICAL PLAN VIEW FOR MSRS 
PATTERN ON CONCRETE SHOULDERS 

175 :t13 
( 7" ±½ ") 

~ -

;L + I~ ~ 

~ 

.!J 

t-;go ~ 175 t13 
{ 7" t½ ") 

13-16ir 
II I½"-¾"! 

-H-13 _ 16 
( ½"-%") 

NOTES 

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

2. CONSTRUCT MSRS IN ACCORDANCE WITH PUBLICATION 408M, 
C 408/2000) SECTION 660. 

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

4. 300 ± 13 C 12" 1/2 ") FOR LEFT C MED I ANJ SHOULDERS. 
450 ±13 (18" 1f2"J FOR RIGHT SHOULDERS* 2.4 m (8') 
WIDE. FOR RIGHT SHOULDERS LESS THAN 2.4 m (8'l WIOE, 
SEE CONSTRUCT[ON PLANS FOR OFFSET DIMENSION. 
IF THERE IS NO ACTUAL PAVEMENT SHOULDER JOINT, MEASURE 
FROM THE PAVEMENT SHOULDER TRAFFIC LINE. 

PLAN SECTION B-8 SECTION A-A 

SECTlON DETAILS OF 
MSRS PATTERN 

l 
'5 
~ (..,"'O 
V) 0~ 

:: ,_ 'ii£ -
1; ,_ ( 1 l /\\ MSRS 

MSRS\ f ~~ I ,.,, l \ 
\§~!; 5l 
' I " ' § ~ ; 

~f I~~\~ 
Of I~ l't. 
(u:, :C ~{"" 
~~ rn ~o 

ff ~ i ~ 
" ; 

GENERAL VIEW 
MSRS PATTERN 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
MILLED SHOULDER 

RUMBLE STRIPS ( MSRSJ 
(FREE ACCESS HIGHWAYS) 

SHT • .....5_0F .....5_ 

RC-25M 



r 
>-
0 

~ 

>-z 
w ,. 
w 
> 
-< 
~ 

A i 
,- EDGE OF PAVEMENT 

ILLONGITUOINAL JOINT LONGITUDINAL JOINT 300 C 12 "l TYP 

;=l !=; 0 
o~ lo ojo 0 0 0 0 0 0 0 0 

~ ~150 (6") 150 C 6")~ ~ 
_J A EDGE OF PAVEMENT 

PLAN VIEW SECTION A-A 

TYPICAL PAVEMENT PATCHING JOINT 

~ ORIGINAL JOINT 
' 1.8 m {6') MIN TO 150 rn (500') MAX 

r1wwF 152 C 6") x305 < 12") -W9-5 x W4 
\:WWF 152 (6")x305 ( 12"l-09 x D4 

: NEW PAVEMENT JOINT 

FOR PATCHING 
JOINT DETAILS, 
SEE DETAIL A. 

300 (12'') C 
SEE NOTES 2 

1.8 m (6') MIN 

150±75 
( 6 "±3 ") 

90±25 
( 31/2 "! 1 ") 

TO C, \ EXISTING SUBBASE 
ANO 3.J OR SUBGRADE ~ 

TYPICAL SECTION 
CONCRETE PAVEMENT PATCHING 

SEE NOTE 1. 

EXISTING 
PAVEMENT 

%o1B;,0 

0000_0 

75 

t 
FULL DEPTH CUT~ 

I I 

12 5 I 5 "I ---I f---

PLAN VIEW 

FULL DEPTH CUT 

f------ FULL DEPTH CUT 

I 

0 0 0 0 0 0 0 0 I 

EXISTING PAVEMENT 

ANCHORING MATERIAL 

~~ 
'] ci~ ' 01 . 

SEE DETAIL B. 

PATCH LUBRICATED 
SURFACE 

c 1/8 "l TYP 

JOINT SEALING MATERIAL 

TAPE BOND BREAKER 65 

EXTEND 215 ( B½"l MIN INTO 
PATCH, SEE NOTES 2 ANO 3. 

3 C 1/s"l INITIAL@© 
SAW CUT 

DETAIL A DETAIL B 

PATCHING JOINT DETAILS 

LEGEND 
@ EMBEDDED END OF DOWEL BAR 

NEED NOT BE SQUARE. IF A 
CHISEL POINT IS NEEDED FOR 
EMBEDDING METHOD, INCREASE 
LENGTH OF DOWEL AND EMBEDMENT 
BY 25 1 1 "l. 

@INITIAL SAW CUT IS NOT REQUIRED 
AT PATCH JOINT OR WHEN 
EXPANSION JOINT MATERIAL IS 
REQUIRED. 

© WHEN PAVEMENT IS TO BE OVER­
LAID, ONLY THE INITIAL SAW CUT 
JS REQUIRED. 

@ WHEN THE JOINT SPACING IS 
LESS THAN 15 m ( 50' l , W 19 C ¾ ") . 
WHEN JOINT SPACING IS 15 mt50'l OR 
MORE, W = 25 l 1 ") . 

lW.I.E.S 
1. WHEN ANY PAVEMENT PATCH REPLACES AN EXISTING EXPANSION JOINT ANO THE EXISTING 

EXPANSION JOINT IN AN ADJACENT LANE REMAINS IN PLACE, INSTALL EXPANSION JOINT 
MATERIAL 19 ( 3/4 "l THICK IN THE PATCHING JOINT OR NEW PAVEMENT JOINT NEAREST TO THE 
REMAINING EXPANSION JOINT. PLACE AN APPROVED TUBE HAVING A MINIMUM 25 f 1 "l CLEARANCE 
POCKET OVER THE LUBRICATED END OF All DOWEL BARS IN THE NEW EXPANSION JOINT. 

2. USE 32 ( 11/4 "l "'x 450 ( 1B") LONG DOWEL BARS FOR PAVEMENT DEPTHS 250 C 10") OR LESS AND 
38 ( 11/2 "l "' x 450 ( 18 "l LONG DOWEL BARS FOR PAVEMENT DEPTHS GREATER THAN 250 ( IO "l • 

3. PLACE DOWEL BARS PARALLEL TO THE CENTERLINE AND SURFACE OF THE SLAB. THE VERTICAL OR 
HORIZONTAL SKEW FROM ONE END OF THE DOWEL BAR TO THE OTHER END IS NOT TO EXCEED 6 ( l/4 "). 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

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

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

SAW CUTS FOR LIFT OUT METHOD (PATCHING) 

l~Mgc2Z:: 
DIRECTOR, BUREAU OF OESIGN 

SHT _L OF_§_ 

RC-26M 



!ORIGINAL 
JOINT 

~ ORIGINAL 
I JOINT 

®~ b 

MIN@ 

'ORIGINAL 
I JOINT 

SEE NOTE 4 
ANO NOTE 8. 

\ ORIGINAL I JOINT 

1.8 m@ 
( G' l SEE NOTE 5. 
MIN 

E 

7 
/ 
/ 

1 
ORIGINAL 
JOINT 

f ,_ R ml 
~ MIN 

i ORIGINAL 
JOINT 

, ORIGINAL 
I JOINT 

I,., ml 
~ SEE NOTE 2. 

MIN 

i OR!GINAL 
JOINT 

////// 
/ /':.,A~C'// ~_.,1/ 

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

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

, ORIGINAL 

I JOINT 

1. 8 m 
( 6') 

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

1.8 m {6'lMIN 

'OR !G INAL 
I JO !NT iORIGINAL 

JOINT 
"ORIGINAL I JOINT 

/, .. 
/// .;;"A{c{//// 
/////////// ® 

MIN SEE NOTE 2. 

300 ( 1' -0") MIN I 
600 (2'-0") MAXI I 11 300 11'-0") MIN L I soo { 2' -0") MAX 

ONE FULL SLA~ENGTH 

l ORIGINAL ~ ORIGINAL 
I JOINT I JOINT 

10RIGJNAL 
I JOINT 

<--------4 

® 
SEE NOTE 5. 

LEGEND 
@ PAVEMENT PATCHING JOINT, SEE SHEET 1. 

(E} NEW PAVEMENT JOINT, SEE RC-20M. 

@ EXCEPTION TO 1.5 m (5')MAXIMUM REMOVAL. 

(ti) DETAILS APPLY TO EITHER END OF PATCH. 

NOTES 
@1. 8 m ( 6') MIN.-1-~--l 

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

GREATER THAN TWO FULL 
SLAB LENGTHS ANO 
LESS THAN OR EQUAL 

ARE WITHIN 1.B m {6') OF EACH OTHER, TO THE SAME LENGTH. THIS LENGTH 
IS THE LENGTH OF THE LARGER PAVEMENT PATCH. IF THE PATCH LENGTHS 
DIFFER BY MORE THAN ,.am (6'), THEN CONSTRUCT TO THE REQUIRED LENGTHS. 

300 ( 1' -0") MIN \ 
600 < 2' -0") MAX 

GREATER THAN ONE FULL SLAB LENGTH 
ANO LESS THAN TWO SLAB LENGTHS SINGLE LANE PAVEMENT PATCHING 

TO 150 m C 500' l 
2. 00 NOT LEAVE LESS THAN 1.a m (6') OF ORIGINAL PAVEMENT IN PLACE 

BETWEEN PATCHES OR BETWEEN JOINTS. 

300 ( 12") MIN 

1.8 m (6'-0") MIN, 

1 ORIGINAL ' ORIGINAL 

"

SEE NOTE 1. 

I JOINT j JOINT 

~ 
'--'-- '-- \, 

"-- ,._PtT~H" 
E 

1.8 m (6'-0"l MIN TO~ \_LESS THAN ONE FULL SLAB LENGTH 
6. 0 m C 20' -0") MAX, TYP PLC 
OR 9. 0 m ( 30' - 0 ") MAX, TYP RC 

I ORIGINAL 
JOINT 

I r=:I z 11 l.8 m 16'1 MIN TO 
6. 0 m ( 20' l MAX ( TYP PLC l 

FULL SLAB LENGTH I OR 9. O m ( 30' l MAX ( TYP RC 

i ORIGINAL 
JOINT 

'--'-- '--'--'-- '-­
"'~A~C~"'"' 

, 
ORIGINAL 
JOINT 

__,j 

1 
ORIGINAL 
JOINT 

<ft NEW 
I JOINT 

1 ORIGINAL 
I JOINT 

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

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

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

//// /PATCH 
///// M!Nl f-- I l',i-,ml 

1.Bm(6') MINTO z / MIN 

300 ( 12 ") 

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

7. THESE DRAWINGS ARE PROVIDED AS EXAMPLES TO SHOW CERTAIN PATCHING 
CRITERIA. THEY MAY NOT COVER EVERY FIELD SITUATION. 6. 0 m ( 20') MAX ( TYP PLC l 

OR 9. 0 m ( 30l MAX ( TYP RC l 

LESS THAN ONE FULL SLAB LENGTH 

JOJNT 
I ORIGINAL 

I_ I'' i NEW JOINT i NEW JOINT 

1 SEE NOTE 6. __/' 

I I I 1-l.8ml6'l MINTO C Z :::Z: 6. o m ( 20' l MAX ( TYP PLC ) 
OR 9. 0 m ( 30' l MAX ( TYP RC 

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

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

1.8m(6'l MINTO 
OR 9. 0 m ( 30' l MAX 
( TYP RC l 
6. 0 m ( 20' l MAX 
( TYP PLC J 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

GREATER THAN TWO FULL (PATCHING) SLAB LENGTHS ANO 
LESS THAN OR EQUAL 
TO 150 m (500') 

300(12") M!N 300 (12") MIN MULTI-LANE PAVEMENT PATCHING SHT ___£ OF_§__ 

~~[);,~I RC- 2 6 M 



-
" -
E 
~ 

,; 

25 ( 1 ") MIN 
SAW CUT 

FULL DEPTH 
SAW CUT 

SURFACE ....::i, w--REMOVE BY 

~ °',:~ 
HAND l TYPI. 

DEPTH 
PAVEMENT 
REMOVAL 

SEE NOTE '·7 L --1 ~SEE NOTE ). 
1.2 m (4') WELDED OR 

1.8m(6'l TIEDMIN° 

C R C PATCH 

" 
E 
~ 

,; 
JOO 

NEW REINF BARS 
REPLACE IN KIND 
ci150(6"lCTOC 
( TYP ACROSS SL AB), 
SEE NOTE 5. 

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

~-----+----->~ ( TYP ACROSS SLAB) 

1------,1------t--t--- NEW RE INF BARS 
#16 X 3.5 m 

JOO 
(#5 x 11'-6") AT SAME 
SPACING AS EXIST 

FULL DEPTH 

PAVEMENT 
REMOVAL 

FULL DEPTH 
SAW CUT 

® 

\

NEW 
RE INF 
BAR 

SEE NOTE 2. 

-I 

PATCH 

4
SEE NOTE 2. 

NEW REINF r 
BAR 

EXISTING PAVEMENT 

,,.->---~-~~ ....... =====~ 
EXISTING REINF BAR 

DETAIL A 

® rw1 ~3 ( 1/a ") TYP 

7~J 11/, ") TYP 
®L--~~NT SEALING MATERIAL 

TAPE BOND BREAKER 

PATCH JOINT 

DETAIL B 

PATCHING JOINT DETAILS 
25 ( 1 "l MIN SAW CUT 

RECOMMENDED HERE 

50 C 2 "l CLEARANCE 

EXISTING REBAR AT 
150(6") CTOCCTYPl 

-"'---+-150 C 6 111 TYP 

LEGEND 
* MAINTAIN EXISTING EDGE CLEARANCE. 

o EXISTING REBARS 

• NEW REBARS 

® ~~~EJ~YN~
0

5~e:c~~M~~~L~E~8TH: 

BAR DEVELOPMENT 
SIZE LENGTH 

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

( 12") ! 12") 
ijf N 

TRANSVERSE BARS 1. 2 m ( 4' J TYP. TIED SPLICE 
TYPICAL SECT ION 

SECTION B-B @WHEN THE JOINT SPACING IS LESS 
THAN 15 m C 50' ) , W = 19 ( 3/~ "l. MIN 

B...J 16') MIN I ,. , m 

TIED SPLICE 
REINFORCEMENT BAR DETAIL 

N 

E 
~ 

,; 
JOO 

( 12") 
MIN 

NEW REINF BARS 
REPLACE IN KIND 
C! 150 ( 6") C TO C 
tTYP ACROSS SLAB), 
SEE NOTE 5. 

EXISTING REINF BARS 
RETAINED AT 150 (6 111 C TO C 

~-----+---\~ t TYP ACROSS SLAB) 

1-------jf.-----t--t--- NEW REINF BARS 

JOO 
( 12 ") 

MIN 

•16x3.5m 
(#5 X 11'-6") AT 
SAME SPACING 
AS EXIST TRANSVERSE 
BARS 1. 2 m ( 4' l TYP. 

c-.J 
I 1.2m{4'JMIN J 

WELDED SPLICE 
REINFORCEMENT BAR DETAIL 

FULL DEPTH 

PAVEMENT REMOVAL 

FULL DEPTH 
SAW CUT 

RE INF 
BAR 

\

NEW 
200 ( 8 ") 

r7 --i 

L! 

WELDED SPLICE 
TYPICAL SECTION 

25 { 1 "l MIN SAW CUT 

50 ( 2 "l CLEARANCE 

* i i i i 
<-

EXISTING REBAR 
AT150(6") CTOC(TYPl 

SECT ION C-C 

EXISTING 

6 ( ¼ "l CONT I NUOUS 

~

REINFBAR 

1 00 ( 4 "l EACH SIDE NEW RE I NF BAR 

SECTION A-A 

WHEN JOINT SPACING IS 15 m (50') OR 
MORE, W = 25 ( 1 "l • 

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

BY HAND FOR WELDED SPLICES. 

2, OVERLAP TIED SPLICES BY AT LEAST 30 BAR OIAMETERS, OVERLAP 
WELDED SPLICES BY 150 ! 6 "). 

3. REMOVE PAVEMENT FULL DEPTH UNDER RETAINED REINFORCEMENT BARS, 

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

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

( C R C PATCH ING) 

C-26M 



0 

0 

600 (2'-0"l TYP 

600 (2'-0") 
TYP 

600(2'-0") 
TYP 

0 

0 

0 

0 

rPATCH 7 
600 ( 2' -O"l TYP 

0 
600 ( 2' -O"l TYP 

EDGE OF PAVEMENT 

PATCH 

CRACK 

0 0 
450 I 1' -6"1 TYP 

EDGE OF PAVEMENT 
CRACK 

EDGE OF PAVEMENT 

o 2. 7 m 
( 9' -O"l 

600 ( 2' -0") 
TYP 

0 

0 

PASSING LANE 

o LONGITUDINAL JOINT 

~~~~~IJ0N OF "TRAVEL" LANE FOR 
- MULTIPLE LANES OR 

BOTH LANES OF TWO 
600 ( 2' -0 ") II 600 ( 2' - 0 ") LANE DIRE CT IONAL 

TYP I I TYP ROADWAY, 

600 ( 2' - 0 ") 
TYP 

0 0 

JOINT 

0 

2.7 m (9'-0"J 

~ 
>­
c 
;. 

w z 
« 
J 

~ 
>­
c 
;. 

w z 
« 
J 

~ 
>­
c 
;. 

w z 
« 
J 

~ 
>­
c 
;. 

w 
z 
« 
J 

HOLE PATTERNS FOR PAVEMENT SLAB STABILIZATION 

TEST 
AXLE 

APPROACH SLAB 

300(1'-0") 

EDGE OF PAVEMENT 

LONGITUDINAL JOINT 

---TRANSVERSE JOINT 

DEFLECTION 
MEASURING 
DEVICE 

I , ... "" 
SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED APPROACH SLAB 

1.2 m (4'-0"l 

MINIMUM 

OPTIONAL POSITIONING 

\ "/ 
\ 

\ 

I/TRANSVERSE JOINT 

I I 

PLAN VIEW 

EDGE OF PAVEMENT 

OPTIONAL POSITIONING 

"'----- I '---/ , 

1,' 

TYPICAL PLACEMENT OF APPROVED DEFLECTION 
MEASURING DEVICE AT JOINT 

APPROACH SLAB 
300(1'-0") 

300 ( 1' -0") 

EDGE OF PAVEMENT 

LONGITUDINAL JOINT 

-TRANSVERSE JOINT 

TEST 
AXLE 

DEFLECTION 
MEASURING 
DEVICE 

""I'" 
SHOULDER 

POSITION OF TEST AXLE FOR TAKING DEFLECTIONS 
WITH LOADED LEAVE SLAB 

SUPPORTS 

I 1.2 m 14'l MlN I 
1

75 <3"l 
~ GAUGE 

SHOULDER PAVEMENT SLAB 

ELEVATION VIEW 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BURRAU OF DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

<PATCHING) 
SHT _! OF 2.._ 

RC-26M 



0 

V 

SEALANT RESERVOI 
V 

JO!NT BACKING MATER!Al 
WHEN NECESSARY ~ 

' 
' 

0 

0 

' 
' V 

' 0 

TYPE 1 

' 
V 

0 

' V 

V 
0 

' SEALANT RESERVOJR 

JOINT SEALING MATERIAL 

TAPE BOND BREAKER 

EXISTJNG JOINT 

<J SEE NOTE 2. 

' V 

0 

V ' 

JOINT REHABILITATION 

' 
0 ' 
V 

' 0 
V 

V 

' ' 
0 ' 

0 V 

w () 3 ( 1/,">l n r3 ( 1/,"> 
3 1 Va "l-----, 

<:i <! · 1). /,'+-.4-'-SEALANT RESERVOIR '•E". o' o• 
17 w<J · 

17
: ~:::;;:=:~ "JOINT SEALING MATERIAL 

, I , 
' ' 

SEALANT RESERVOI TAPE BOND BREAKER 
0 

' 0 

0 

0 

V 

EXISTING STEEL PLATE, 
1,. SEE NOTE 1. 

EXISTING 
JOINT 

TYPE 2 

O i ,0 

' ' 0 

0 V 

REHABILITATED 
JOI NT 

SEE NOTE 3. 

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

LAPPED TOP OR FLAT PLATE 3 C 1/e "l THICK. 

2. WHEN EXISTING JOINT SPACING IS LESS THAN 15 m C 50') , 
W = 19 C 3/-1 "), WHEN EXISTING JOINT SPACING 
IS 15 m ( 50' l OR MORE, W = 25 ( I "l, 

3. REMOVE THE STEEL .PLATE WITHIN THE SEALANT 
RESERVOIR, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

CONCRETE PAVEMENT 
REHABILITATION 

(PATCHING) 
OM~ 

C-26M 



a_ 
::, 
< 
0: 

0: 
0 

>-
< 

!I 
0: 

u. 
0 

I 
f-
0 ., 

a_ 
::, 
< 
0: 

0: 
0 

>­
"" ., 
0 

"" 0 
0: 

u. 
0 

I 
f-
0 

., 

m ' 

<; 

I 
f-
0 ., 
w z 
"" _, 

750 I 30 "l TYP 

ii 

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

J/r-DOWEL BARS 

BRIDGE APPROACH SLAB, 
SEE RC-23M. 

\_
: : LTY~E ~ J~ INT_I_ J 

TIE BOLTS OR 
TIE BARS 

1--TYPE E JO I NT :[t_300 I l2"l TYP 

TYPICAL SPACING 7620 MIN I 2S' l 

I SEE NOTE 61 EITHER SIDE / 

BRIDGE 

PLAN OTHER PAVEMENT 

BRIDGE APPROACHES 

a_ 
::, 
< 
0: 

0: 
0 

>-
< 

A 

L 

~I __ s¢ _________ _ 

•_J_ 
1

3,7S ll5"l TYP. 

-,- _l 
300 I 12"1 TYP. -·-, 

0 
0: 

u. 
0 

I 
f-
0 ., 

TYPICAL SPACING 
SEE NOTE 6 

- 1- ~ DOWEL BARS 
_/ TYP 

750 
( 30") 
TYP I r-

~TYPE DOR 
-I- TYPE G JOINT 

SEE NOTE 2. 

PLAN 

_S~E L JOINT 

~TIE: BOLTS OR 
TIE BARS 

INTERSTATE AND OTHER LIMITED ACCESS 
FREEWAYS, ARTERIALS AND RAMPS 

TYPICAL SPACING 

I SEE NOTE 61 

L
TYPE P OR G JOINTS 
SEE NOTE 5. ' 

PLAIN CONCRETE PAVEMENT 

>­
< ., 
0 

~ tr· f- f-
0 0 ., ., 

w 
z 
< _, 

TYPICAL SPACING 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

,. a m I 
( 6' -0") 
~ 

3.0 m I 10'-0"l MIN TO 
6.0 m (20'-0"} MAX 

I SEE NOTE 61 

IJ 
750 I 30") 

TYP I r-
~TYP~ L ~DINT 

TIE BOLTS OR 
TIE BARS 

PLAN 

TERMINAL SLAB 

I 

;"" 

0+50 I 2 "l ~ f D ' 

J.8 m I I + I 1 6' -0") 

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

SECTION A-A 

750 ( 30") 
TYPI 

I 

PLAN 

r- SYPE L- JO rnT 

I I I I 

~TIE: BO~TS OR 
TIE BARS 

COLLECTORS AND LOCAL ROADS 

NOTES 

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

2. CONSTRUCT TYPED JOINTS ON INTERSTATE AND OTHER 
LIMITED ACCESS FREEWAYS AND RAMP PAVEMENTS. 
CONSTRUCT TYPE G JOINTS ON ARTERIAL PAVEMENTS. 
REFER TO THE TYPICAL SECTIONS TO DETERMINE WHICH 
TYPE OF JOINT APPLIES. 

~ 

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

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

S. ON COLLECTORS AND LOCAL ROADS, CONSTRUCT TYPE G 
OR P JOINTS, AS INDICATED, 

6. A 4. 5 m ( 15' l JOINT SPACING IS TO BE USED ON ALL PAVEMENTS 
LESS THAN 250 ( 10") THICK. A 6.0 m ( 20') JOINT SPACING 
IS TO BE USED ON ALL PAVEMENTS EQUAL TO OR GREATER THAN 
250 ( 10") THICK. 

7. FOR ALTERNATE JOINTS, SEE RC-20M, SHEETS I AND 2. 
8. ON CURVES, THE JOINT SHALL BE CONSTRUCTED PERPENDICULAR 

TO THE TANGENT ON THE LONG RADIUS SIDE OF THE CURVE. 
9. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

U.S. CUSTOMARY UNITS IN I l PARENTHESIS. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CONCRETE PAVEMENT 

z~ 
DIRECTOR, BUREAU OF DESIGN 

SHT _!_ OF 1 

RC-27M 
V 



' 

SEE NOTE 3 

APPLY TACK COAT, 
AS INOICATEO 

* 
2511") MINIMUM] ~ ; C7, ~/ffi/1/h'/ft~ 

r(- ---L"' - - - - "~ RECTANGULAR I -- . . . ............ I cv,cTrnr a,rnu .•..... _ -~ ~ 
AJNnFR COURS 

25 ( 1 ") MlNJMUM tAI~llNU ~llUMlNOUS PAVEMENT 

OR !Gl!IAL 
PAVEMENT 

-
OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE DIRECTIONAL 

PAVING NOTCH 
INCIDENTAL TO 
THE WEARING 
COURSE 

OVERLAY TRANSITION WITH PAVING NOTCH 
ON CONCRETE AND BITUMINOUS PAVEMENTS 

OVERLAY 

PLAN VIEW 

SUPERELEVATION SECTION 

' 

ORIGINAL , ORIGINAL 
PAVEMENT"" PAVEMENT 

. ORIGINAL 
- PAVEMENT" 

OVERLAY 

PLAN VIEW 

TANGENT SECTION 
TWO-LANE , TWO-WAY TRAFFIC 

OVERLAY TRANSITIONS 

' 

II. SEE TABLE A FOR 
DIMENSIONAL REQUIREMENTS 

* SHOULD EQUAL THE THICKNESS 
OF THE WEARING COURSE. 

TABLE A 

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

INTERSTATE AND OTHER 0.55% 1S m 
LIMITED ACCESS FREEWAYS I J" IN 15' J I 50' J 
ARTERRIALS > 70 krrv'h 145 MPH) 0,28% 9 m 
SEE NOTE 2, I J" IN 30') ( 30') 

ARTERRIALS) 70 krrv'h 145 MPH) 0,83% 3 m 
SEE NOTE 2 ( 1" IN 10') C 10' l 

COLLECTORS AND LOCAL ROADS 0.83% 3 m 
C l" IN 10' J C 10' l 

CROSS STREETS 8,33% O. 3 m 
SEE NOTE 1 ( 1" IN 12 "l ( 1') 

DRIVEWAYS 8,33% NO NOTCH ( 1" IN 12 ") 

NOTES 

J, USE HIGHER APPROPRIATE CRITERIA IF A CROSS STREET 
HAS A FUNCTIONAL CLASSIFICATION OF COLLECTORS AND 
LOCAL ROADS OR HIGHER, 

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

3. PLACE EDGE FLUSH WITH EXISTING PAVEMENT AND SEAL AS 
SPECIFIED IN PUBLICATION 408/2000, SECTION 401.31 JJ3. 

4, ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN I J PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

OVERLAY TRANSITIONS 
AND 

PAVING NOTCHES 

OM~IRE 
:... ' ,QI • 4,"'f '"'"" """"'" ____ ,,_., ,=-~0,./S:W RC- 2 8 M 

SHT ..1... OF J_ 



0 N 

NO. 57 COARSE 
AGGREGATE 

0 

VARIABLE EXTRA 
DEPTH PIPE 
UNOERDRAIN 

CLASS f 
GEOTEXTILE MATERIAL, 
WHEN INDICATED. 

FINE AGGREGATE 
FILTER BLANKET 

-- 1.:AM5 0IL OR SUBBASE 

++-o: 
~~ 
~ '.!!!!==;;«-

--+-- --~-
12: 1 BATTER, 
BOTH SIDES 

~IV 
~ -
~ 0 

0 
~ 

C TAMPED> ~I ;;; 
~ -
~ 0 

0 
~ 

( TAMPEDI 

75(3"1 MIN 

--
NO. 57 COARSE AGGREGATE 
WITH TYPE I BACKFILL, 
FINE AGGREGATE WITH I I TYPE I I BACKFILL 

137s 115"11 Lso 12"1 

TYPE I BACKFILL 
ROCK AND SHALE 

NO. 8 COARSE 
AGGREGATE 
( TAMPED) 

1375 l)S~IL TYP 50 < 2 "l 

LAYERS OF SATISFACTORY------1 
EMBANKMENT MATERIAL, 
100(4"1 THICK, 

THOROUGHLY TAMPED 

50 ( 2 ") 

TYPE II BACKFILL 
SOIL 

PIPE UNDERDRAIN 

EXCAVATION OVER 900 I 36") IN DEPTH AND FOR A MAXIMUM WIDTH OF 
600 (24"1 IS PAYABLE AS CLASS 4 EXCAVATION. USE SUBSURFACE DRAIN 
OUTLETS FOR ALL PIPE UNDERDRAIN ANO PAVEMENT BASE DRAINS, 

BASE COURSE 
OR PAVEMENT 

SUBSURFACE DRAIN OUTLETS 
( SEE DETAIL A. l 

0 
SHOULDER OR 
CURB GUTTER 

OPEN L GRADED \ i I I I BOTH ... s 
SUBBASE I 1 / .....j 

BASE COURSE 
OR PAVEMENT 

o 1111111111111
1 1 11~~1 111 1 1 COMPACTED LAYER 0 

D 

V 
N 

t 100-300 (4"-12") 
0 
0 
~ 

1
1 -$-~I PLACE IN LAYERS OF 

L I THICK MAX. THOROUGHLY 
-'---- - - TAMPED. 

1375 ( 15 ") I 
EXTRA DEPTH 

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

CJI -
19 x 19 ( Y~"xi'~") WIRE MESH 
SCREENING, 1.37 THICK ( 17 GAGEJ 
MINIMUM, GALVANIZED 
AFTER WEAVING,--------~ 

DETAIL A 
WIRE MESH SHIELD 

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

NO. B COARSE AGGREGATE 
C TAMPED) 

SHOULDER OR 
CURB GUTTER 
---....j 

SUBGRADE 
600 EXTENSION 
OF SUBBASE WITH 
RIGID PAVEl.!ENT 

CURB 

[ 

II , , '} "1' 100 MIN [ 
1 11111'11 

/~~~~1111.r"'"-'"-'-u;fZ;]>,:- ~ 1' -Ii 
SUBBASE 

CLASS I 
GEOTEXT I LE MATERIAL· 

PIPE OUTSIDE DIAMETER 
PLUS 100 MIN----

PAVEMENT() 
BASE DRAIN 

SUBBASE 
CLASS 1 
GEOTEXTILE 

PAVEMENT() 
BASE DRAIN 

10 
2 

T 
PIPE OUTSIDE DIAMETER 
PLUS 50 MIN 

NOTES 

1. PROVIDE MATERIALS ANO CONSTRUCT AS SPECIFIED IN PUBLICATION 
408M ( 40B/2000l , SECTION 610 FOR PIPE UNOERDRAIN AND PAVEMENT BASE 
DRAIN. 

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

3. FOR THE SUBSURFACE DRAIN OUTLET PROVIDE MATERIALS MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 615. A MINIMUM OF 600 ( 24") 
OF COVER OVER THE PIPE IS REQUIRED FOR OUTLETS CONSTRUCTED WITH 
THE SAME MATERIAL AS THE UNOERORAIN OR PAVEMENT BASE DRAIN. 

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

5, LONGITUDINAL BASE DRAINS MAY RUN CONTINUOUSLY THROUGH TWO (2) 
OUTLETS, USE A 45• ELBOW ON THE TH !RD OUTLET OF A SERIES. 
BEGIN THE DRAIN FOLLOWING THE THIRD OUTLET WITH AN ENO CAP, 

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

FLOW 

45• 1----AS INDICATED /' 7/ I 

,rt::::::n 
END CAP J 

LONGITUDINAL BASE DRAIN AND OUTLET CONFIGURATION 
SEE NOTE 5 

OUTLET PROTECTION 
SEE NOTE 4 

BASE COURSE 
OR PAVEMENT 

LEGEND 

4 DEPTH BELOW SUBBASE EQUAL TO THE OUTSIDE DIAMETER OF SPECIFIED 
PIPE PLUS 50 ( 2"J. 

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

* WHEN GEOTEXTILE MATERIAL IS USED FOR TYPE II BACKFILL, REPLACE FINE 
AGGREGATE FILTER BLANKET WITH EQUIVALENT DEPTH OF N0.8 COARSE 
AGGREGATE. WHERE ACCESS BY TRENCH EQUIPMENT IS FEASIBLE, PROVIDE 
TRENCH WIDTH EQUAL TO PIPE OUTSIDE DIAMETER PLUS 50 ( 2"), BUT NOT LESS 
THAN 150 ( 6"l, WHEN GEOTEXTILE MATERIAL IS INDICATED, 

t TYPE I OR TYPE II BACKFILL 

D= SUBBASE DEPTH 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT BASE DRAIN() 

CLASS 1 
GEOTEXTILE MATERIAL 

SUBSURFACE DRAINS 
TYPICAL PLACEMENT 

I OPEN GRADED SUBBASEI 
TYPICAL PLACEMENT 
!STANDARD SUBBASEI PLACEMENT AT CURB SECTION 

PAVEMENT BASE DRAIN "' "r·-;,; 2000 I SHT ...1.... OF ...i.... 
Ji 

RC-30M 



CURB 

EDGE OF PAVEMENT 

BASE COURSE 
OR PAVEMENT 

[ 

50 ! 2"1 181 ;~ 
0 <TYPI ~':" 

. < 

t:--~-t--,..-a~ ; 
SUBBAS < · 

. ' 50 ( 2 ") MIN .). 
PREFABRICATED 
PAVEMENT BASE 

BITUMINOUS CONCRETE BASE 
COURSE, WHEN REQUIRED. 

0~ 
~~ ~-
"' "'~ O O> 

0" '=-o N ~-

SHOULDER 

~GRADE 

ORA IN SYSTEM__/ I s I 
100-150 { 4"-6"l TYP....!::::j-i 1INE AGGREGATE, TYPE A 

<EXCEPT LIMESTONE SANO) 
COMPACTED IN MAXIMUM 
230 ( 9 "l THK. COMPACTED 
LIFTS. 

PREFABRICATED 
PAVEMENT BASE DRAIN 

( REHABILITATION) 

ri
VARIES WITH INLET 
BOX PLACEMENT 

r BASE COURSE 
OR PAVEMENT 

I I \ SUBBASE 

SEE NOTE 3. 

I \'"'u ,o··, M11, I 
r: C~ «- l = I 

NO. 51 COARSE I 
AGGREGATE 

IMPERVIOUS ~ 
MATER I AL~~ 

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

COMBINATION 

CLASS 1 
GEOTEXTILE MATERIAL 

LOWEST ROWS OF 
PERFORATIONS 

STORM SEWER AND UNDERDRAIN 

1/, 

*VARIABLE 

600 ( 24 ") 
SUBGRADE 
DRAJN----1 

BASE COURSE 
OR PAVEMENT 

SHOULDER 

Orr ,. ~; 
CLASS 1 GEOTEXTILE 
MATERIAL 

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

PAVEMENT() 
·1 _ . I ----..__ • - 1 BASE DRAIN 

r--r,IPE OUTSIDE DIAMETER 
PLUS 50 ( 2 "l MIN 

PAVEMENT BASE DRAIN 
( REHABILITATION) 

,. 

2. 

,. 

NOTES 

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

PROVIDE BITUMINOUS PAPER WHEN GEOTEXTILE MATERIAL IS NOT INDICATED. 

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

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

PLUS 50 <2"l. 

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

O= SUBBASE DEPTH. 
181 IF SLOUGHING OF THE SUBBASE MATERIAL FROM UNDER THE PAVEMENT IS OBSERVED DURING 

TRENCH EXCAVATION, COMPACT BACKFILL HYDRAULICALLY, AS DIRECTED BY THE ENGINEER. 

EMBANKMENT ORIGINAL 
GROUND LIN 

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

~ 
( 15") 

BITUMINOUS PAPER, 
SEE NOTE 2. 

NO. 57 COARSE AGGREGATE 
( TAMPED) 

_,,,,- CLASS 1 
GEOTEXTILE MATERIAL, 
WHEN INDICATED.· 

1375 MIN I 
C 15") 

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

VARIABLE* 

600 ( 24 ") SUBGRADE 
DRAIN 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

NOTE1 
AT THE 
GROUPS 

PLACE NO. 57 COARSE AGGREGATE, TAMPED IN LAYERS 150 I 6 ") TH !CK, STARTING 
LOWEST ROWS OF PERFORATIONS OR THE START OF THE OPEN JOINT. PLACE 

TREATMENT UNDER SUBBASE TREATMENT UNDER EMBANKMENT BUR.RAU OF DESIGN 

SUBGRADE DRAIN 
OF PERFORATIONS OR THE OPEN JOINT ( 1/3 PIPE CIRCUMFERENCE) 

SYMMETRICALLY ABOUT THE VERTICAL CENTER LINE. 

SUBSURFACE DRAINS 

SHT ....2... OF __A_ 

RC-30M 



! ENOWALL! 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

L_ __ ___,~-~~~~~~, 
~:;: ~: .. , MJN 

50 ! 2") MIN 

BACKFILL DETAIL AT ENDWALL 
(FOR CONCRETE PIPEJ 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

70,6 Oo 

X -I I.. -I I-X 

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

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

EXCAVATION FOR ENDWALLS 

I'\ '\ '\ '\ '\ '\ '\ '\ j: · <:c:--_:, ==11so ! 6") MIN 
I 

50 (2") MIN 

BOTTOM OF TAMPED SOIL 
{ PIPE UNDERDRAINl 

BACKFILL DETAIL AT END SECTION 
OR BOTTOM OF SUBBASE 
( PAVEMENT BASE DRAIN) 

C FOR CONCRETE PIPE) 

COMPACTED 2A MATERIAL, 
SEE SHEET 4. 

VARIABLE EXTRA 
DEPTH FOR PI PE 
UNDERDRAIN ANO 
PAVEMENT BASE 
DRAIN------< 

VERTICAL FACE FOR 
EXTRA DEPTH BASE 
DRAIN ( TYPJ 
BOTH SIDES 

12: 1 BATTER FOR 
EXTRA DEPTH 
UNOERORAIN ( TYPl , 
BOTH SIDES 

100-300 (4"-12") ~ :C l~..15 (15') ~ :C PLACE IN LAYERS OF- "-t--1 I]" 
t~6~~u~~~y ~ I I ' 61 PE I ~ :; 

0,6 Do - L _ J -~ 
TAMPED, :. !!! D :a~ 

"' :,, :,, :,, :,, , , :,, r .. , ,so ' 6 "' MIN EXTRA DEPTH FOR PI PE 
1 

UNDERDRAIN AND 

1.5 

NOTE1 

1200 ( 4' -0") 
COVER 
OVER PIPE 

1050 ( 3' -6 ") MAX FROM 
BOTTOM OF TRENCH TO 
START OF 111. 5 LAYBACK. 
BASE THE PAY LIMIT 
ON THE LAYBACK SLOPE 
UP TO A MAX OF 111.5. 

ABOVE DRAWING SHOWS EXCAVATION 
FOR PIPE IN CUT OR Fill WHERE 
SUBGRADE IS 1050 ( 3' -6") OR MORE 
ABOVE THE BOTTOM OF THE TRENCH. 

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

PAY LIMITS FOR PIPE EXCAVATION 

& _________ 3 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 

IN PUBLICATION 408/2000, SECTION 601 FOR PIPE 
CULVERTS, SECTION 602 FOR CORRUGATED METAL 
PIPE-ARCH CULVERTS AND SECTION 603 FOR 
METAL PLATE CULVERTS. 

2. SHORING OR TRENCH BOX INSTALLATION FOR 
FLEXIBLE PIPE JS NOT NORMALLY USED. IF SHORING 
OR TRENCH BOX INSTALLATION IS PERMITTED IN 
SPECIAL CIRCUMSTANCES, REFER TO PUBLICATION 408/2000, 
SECTION 601. 

3. IN ALL EXCAVATION AREAS FOLLOW OSHA SAFETY 
REQUIREMENTS. 

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

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

6, PAYMENT FOR THE BACKFILL ENVELOPE, INCLUDING 
BEDDING, COARSE AGGREGATE AND SUITABLE MATERIAL 
UP TO 300 C 12"1 ABOVE THE PIPE JS INCIDENTAL TO THE 
PIPE. 

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

B. FOR INLET OR OUTLET PROTECTION SEE DETAIL A. 

LEGEND 

~M CLASS 4 EXCAVATION 

~ CLASS 1 EXCAVATION 

I\:-_>·'::-·:.: ;:,:.-_:·>/I AGGREGATE FOR BEDDING ( AASHTO NO. Bl 

~ COARSE AGGREGATE ! 2Al 

Do= OUTSIDE DIAMETER OF PIPE. 

50 (2"J MIN 
PAVEMENT BASE DRAIN OI~ 

11soo <5'-0"JI 
MIN 

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

BACKFILL DETAIL AT LAST SECTION OF PIPE 
( FOR CONCRETE P!PEl DETAIL A - PIPE INLET OR 

OUTLET PROTECTION 

D 450 (18"l, R-4 ROCK, FOR PIPES LESS THAN 900 {36"l INSIDE DIAMETER OR SPAN. 
D = 600 ( 24 "l , R-5 ROCK, FOR PIPES 900 ( 36"1 AND GREATER INSIDE DIAMETER OR SPAN. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION - BEDDING - BACKFILL 

SHT ....l..OF...A_ 

RC-30M 



NOTES 
PIPE INSTALLATION PROCEDURES STEP 6A 1 CONCRETE PIPE 

STEP sc, THERMOPLASTIC PIPE I. THE INSTALLATION OF PIPES 1600 ( 72"1 OR GREATER IN DIAMETER 
OR SPAN IS PERt.llTTEO WITHOUT PLACING EMBANKt.lENT FIRST. 

CONSTRUCTION DETAILS BELOW COVER THE FOLLOWING CONDITIONS1 
( Al PIPE LYING ON TOP OF THE NATURAL GROUND, 

ROCK OR COMPACTED (971/. SPD) FILL. 

!Bl THE EXISTING GROUND JS BETWEEN THE TOP 
AND THE BOTTOM OF THE PROPOSED PIPE ANO THE 
PIPE IS TO BE COVERED WITH EARTH FILL. 

CCJ THE TOP OF PIPE IS BELOW THE LEVEL OF THE 
NATURAL GROUND OR COMPACTED F[LL {TO MINIMUM 
97½ SPDl AND TO BE COVERED WITH EARTH FILL 
TO HEIGHTS ABOVE THE NATURAL GROUND. 

STEP 1 ; REMOVE TOPSOIL {COMPRESSIBLE LAYER, FOR EXAMPLE, 
ORGANIC MATERIAL) TO A WIDTH EQUAL TO 5 OUTSIDE DIAMETERS 
OF THE PIPE IN ALL FILL CONDITIONS ABOVE (A),( Bl&.( C). ALSO 
IF SPECIFIED ON THE CONTRACT DRAWING, UNDERCUT FOR 
THE DEPTH BELOW THE BEDDING AS SHOWN BY DESIGN <MAKE MIN 
WIDTH 5 O!At.lETERS OF PIPE>. PAY AS CLASS 1 EXCAVATION, 

STEP 2 1 CONSTRUCT THE EMBANKt.lENT TO 1200 ( 4' ·0") ABOVE 
THE TOP OF PIPE OR TO THE SUBGRAOE ELEVATION, 
WHICHEVER IS LESS. FOR PIPES 1600 ( 72") OR GREATER 
SEE NOTE 1. 

STEP 3 1 EXCAVATE THE TRENCH TO THE WIDTH OF 
THE OUTSIOE DIAMETER OF THE PIPE PLUS 
1200 C 4' -0") AND CREATE AN APPROPRIATE 
BEDDING 150 ( 6") DEEP. 

..... / ~ "'"'""'" 

SUBGRADE 
ELEVATION 

PLACE 2A COARSE AGGREGATE t.lATERJAL, IN LIFTS 
100 ( 4") THICK, ADJACENT TO THE LOWER HAUNCHES 
TO A HEIGHT OF 0,6 Do. COMPACT TO 95X SPO. 
TEST THE SIDE BACKFILL MATERIAL ANO CONTINUE 
EMBANKMENT IN ACCORDANCE WITH SECTION 601. 

' 

PLACE UNCOMPACTED SUITABLE MATERIAL OVER 
PIPE. ( 00 NOT COt.lPACT.) BACKFILL SIDES 
AND COMPACT. CONTINUE EMBANKMENT. 

,_ .. , .. , .. ,.- .. ,,:,:: "···'···'·'·- ,, .. 

1200 (4'-0•) MIN 

t.lIN 971/. 
COMPACTION 

SPD 
( SEE NOTE 7) 

MIN 95% 
COMPACTION 

SPD 

l-=
xwxw; _j-. 

L.....150 I 6") 
Oo+1200 (4'-0") MIN 

DEEP FILLS OVER 1200 
CONCRETE PIPE 

' 

PLACE SUITABLE MATERlAL JN A 
SYMt.lETRICAL MANNER IN LIFTS 100 <4"l 
THICK, ANO COMPACT TO 97r. SPO. 

1200 (4') OR 
/ MIN 97r. 

LESS ----,~---, 

PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 ( 4 "l 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT 
OF 300 ( 12") ABOVE TOP OF PIPE. COMPACT TO 95X SPO. 
TEST THE BACKFILL MATERIAL ANO CONTlNUE EMBANKt.lENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL 

1 ~ I DUMPED 2~ MIN 971/. L ' A\Vf.. VI COMPACTION 

300 ~ S Y « s J~ r,s,.s:gr, 71 

'-!IN 95X 
COMPACTION 

SPD 

I ,w,w, 11 
~00+1200 <4'-0"l---1 L1so <6"1 MIN 

THERMOPLASTIC PIPE 

MAKE THE BACKFILL ENVELOPE AS SHOWN ON THIS DRAWING 
EXCEPT PROVIDE THAT 2A MATERIAL ON EACH SIDE OF THE 
PIPE EQUAL TO ONE DIAMETER OR SPAN. FOR CONCRETE PIPE, 
THE WIDTH OF UNCOMPACTEO AGGREGATE FOR BEDDING 
( AASHTO NO. 8) REMAINS AT Do + 1200 C 4' -O"l. PAYMENT FOR 
THE 2A t.lATERlAL IS AS PER NOTE 3, 

2. A HIGHER STRENGTH PIPE THAN SPECIFIED t.lAY BE SUPPLIED 
AT NO ADDITIONAL COST TO THE DEPARTt.lENT. 

3. PAYt.lENT FOR THE BACKFILL ENVELOPE INCLUDING BEDDING, 
COARSE AGGREGATE ANO SUITABLE MATERIAL UP TO 
300 ( 12"l ABOVE THE PIPE JS INCIDENTAL TO THE PIPE. 

4. TO PRECLUDE POINT LOADING ON RELATIVELY RIGID CONCRETE 
PIPE, 00 NOT COt.lPACT AASHTO NO. 6 BEDDING t.lATERIAL. 

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

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

7. COMPACT TOP 1. Om ( 3' -o ") OF SUBGRADE TO 1 oor. IN ACCORDANCE 
WITH SECTION 206.3. 

LEGEND 

!:_:).>-=- · ..... ·;: >-/I AGGREGATE FOR BEDO ING ( AASHTO NO. Bl , UNC01'4PACTED 

~ COARSE AGGREGATE t 2Al 

SLOPE~ ( OR TOP OF 
COMPACTED FILU 

_, 1 r·-L • SU !TABLE 
MATERIAL 

COMPACTION 
SPD 

( SEE NOTE 71 STEP 60 , METAL PIPE 
METAL PLATE 

ARCH 
PIPE 

AND 
ARCH 

Do OUTSJOE DIAMETER OF PIPE, MILLIMETERS 

SPD STANDARD PROCTOR DENSITY _l 

v),W,(\V/ ' 

Do+ 1200 <4'-0"l I L150 <6">MIN 
MIN 

STEP 4 1 FOR CONCRETE PIPE, IF THIS EXCAVATION IS THROUGH 
ROCK, OR HARD SHALE, OR IN AREAS OF UNDERCUT, PROVIDE 
150+40 nm/m ( 6 "+½" INCH/FT> OF, Do+1200 ( 4' -O"l , BELOW 
THE INTENDED BOTTOM ELEVATION OF THE PIPE, 300 ( 12"1 MAX, 

NOTE! l~ou~x~~i1~tEw~~~E~JtfA~~EFS~~~R1~~0f~C~6T~5MD6~ECTED 
BEDDING ELEVATION. (UNLESS OTHERWISE SPECIFIED.) 

STEP 5 1 LAY PIPE ON APPROPRIATE BEOOJNG. SEE STEP 60 FOR METAL PIPE 
ARCH ANO METAL PLATE PIPE ARCH. 

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

BEDDING 
AASHTO NO. 6 (UNCOt.lPACTEO) -CONCRETE PIPE 

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

150(6") MIN 
BEDDING 

STEP 6 1FOR CONCRETE PIPE, SEE STEP 6A. 
1FOR t.lETAL PIPE ANO METAL PLATE PIPE, SEE STEP 6B. 
:FOR THERt.lOPLASTIC PlPE, SEE STEP 6C. 
1FOR METAL PIPE ARCH ANO t.lETAL 

PLATE PIPE ARCH, SEE STEP 6D. 

D ~ 'l' 
MIN 9Sr. 

COMPACTION 
SPD 

t<:::~;oa ·:·~-.--_·
0
u·>:j L 1so f6"J MIN 

SHALLOW FILLS 1200 AND LESS 
CONCRETE PIPE 

STEP6B• METAL PIPE 
METAL PLATE 

AND 
PIPE 

PLACE 2A COARSE AGGREGATE t.lATERIAL, IN LIFTS 100 ( 4 ") 
THICK, ADJACENT TO THE LOWER HAUNCHES TO A HEIGHT OF 
300 { 12") ABOVE TOP OF PIPE. COMPACT TO 95X SPO. TEST 
THE BACKFILL t.lATERIAL ANO CONTINUE EMBANKt.lENT IN 
ACCORDANCE WITH SECTION 601. 

• SUITABLE 
MATERIAL 

MIN 97¼ 
COMPACTION 

SPD C 
300 ( 1 • -o ") : , , v I •:.::s , ,I 

C SEE NOTE 7J 

r--

I ,w,w, I 
~Do+1200 t4'-0"l~ L150 t6"> MIN 

METAL PIPE AND 
METAL PLATE PIPE 

{ 1) PLACE 2A COARSE AGGREGATE MATERIAL (0. 15 x RISE! 
ON TOP OF THE BEDDING ANO FORM THE CRADLE. 

( 21 LAY THE PIPE ON THE PREPARED CRADLE, 

(3) PLACE 2A COARSE AGGREGATE MATERIAL, IN LIFTS 100 (4"l 

6~1~~6 t?~~fE~~o!~ f~~ 5~w~~p~~uNg~~~At~ ~oH§~~H~PO. 
TEST THE BACKFILL MATERIAL ANO CONTINUE EMBANKMENT IN 
ACCORDANCE WITH SECTION 601. 

• SU !TABLE 
MATERIAL 

, I DUMPED 2A MIN 97% 
v),\V);..V/\ I \._ F.n:W L,- COMPACTION 

C 1, ,' vl-s:, , J-'.---r. 
300 ( 12") 

~ 
L~ 

~-

.-
SPD 

( SEE NOTE 71 

MIN 95X 
COMPACTION 
SPD 

IO INSIDE DIAMETER 

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

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

~I" x ~ 
~ 

~~ 

d 

+ 1200 \ 4' -0") j 

METAL PIPE ARCH AND 
METAL PLATE PIPE ARCH 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SUBSURFACE DRAINS 
PIPE PLACEMENT 

EXCAVATION BEDDING BACKFILL 

SHT ~ OF _A_ 

DIRECTOR, BUREAU OF DESIGN RC-30M 



NOTES: 

e LOCAL CONDITIONS WILL 
GOVERN DIMENSION Ao-E. 

• Lo-E 2.50-E + 300 ( 12") 

150 
( 6") 

PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
250 rrm 2/m 
c.121n 2/Ln.Ft.l 
EACH WAY. 

AH o1 
150 3001 150 
( 6") ( 12 ") C 6 "l 
4 1-;'1 F 

1sok1· LI 
200III:'.[, . 
150 ! 6 "l >------+'+--~ 
r--

300 

p33 

.£J 
PLAN VIEW 

130 
( 5 ") 

( 20") 

"'13 (#4) BARS Cl 
300(12"1 CTOC 

SECT ION 0-0 TYP. EACH WAY SIDE ELEVATION VIEW 
TOP & BOTTO!.! 

TYPE D-E ENDWALL 

NOTES: 

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

• Le-s = 2. 5De-s + 300 < 12 "l 

PROVIDE 1 LAYER OF 
REINFORCEMENT BARS 
250 rrm 2/m 
(. 12 ln 2 /Ln. Ft. l 
EACH WAY. 

L E-S 17 

~~l~--~ 
g~I ;;rt=-====;;:.1.1~~ 
-- PLAN VIEW 

150 
16") 

I :~ct;=J 
#13 (#4) BARS ~ 
Cl 300 (12"l C TO C (24") 

E-E CTYPl EACH WAY SIDE ELEVATION VIEW 
TOP &. BOTTOM 

TYPE E-S ENDWALL 
PIPE L, DIAMETER 

450 ANO 525 1500 
( 18" AND 21 "l ( 5') 

600 AND 675 2100 
( 24" AND 27 "l ( 7') 'i. 

750 ANO 825 2700 
(30" AND 33"1 ( 9') 

900 AND 975 3000 
(36" AND 39") ( 10' l 

1050AN01125 3300 
( 42" AND 45 "l ( 11') 

1200 ANO 1275 3600 
(48" AND 51") ! 12' l 

llf~ 
~~ PLAN VIEW 

~ 

150 300 150 
C 6") C 12 ") ( 6 ") 

PROVIDE 1 LAYER OF ::--i r-if '• c1 I ~ 

~ 
REINFORCEMENT BAR~ 150 (6''1 
250 rrm 2/m --
(.121n2/Ln.Ft.l _ 
EACH WAY. -- =11~ 

"'13(#4) BARS 
o 300 < 12 "l C TO C 
( TYPJ EACH WAY 
TOP&. BOTTOM 

.£J 

SECTION C-C FRONT ELEVATION VIEW 

TYPED ENDWALL 

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

*lf ,-,_ ~ -.-
N [ ~· ;, I 

190 
{7½"> 

380 
( 15 '1) 

MIN EMBEDMENT 

1400 (4'-6") 

BARS ( TYPl 

( PRECASTl SUBSURFACE DRAIN OUTLET ENDWALL 

* H 300 ( 12"1 FOR 100 ( 4"l 0 PIPE 
380 ( 15"1 FOR 150 ( 6") 0 PIPE 
400(16"1 FOR200(8"J0 PIPE 
450 C 18") FOR 250 C 10") 0 PIPE 

~, '~ ~1/ x~ ~.,<o ... >'- ti:-'p.{ ~ .. ,""A_ 

?
'1, -~ \ ~., ' 1i,'/'''" 

.... ..., .. "" ,.. ._b<./ , ... ~/ . ,~ ... ,-' / ,,.,-~~/ 
b,. / / / / ,I,,,~,./, //71 / , 1// I 

, I 
I 

3-#10 (#3) BARS, 450 ( 18") 
WITH BITUMINOUS PAJNT. / 

// 

// 

I 380 ( 15 ") I 

I 
I I 

1QQ_ 
( 4 ") 

// 

/ \ / / 0,,\ 
/ ~o,.·· 

SUBSURFACE DRAIN OUTLET ENDWALL 

19 ( r~ ") 

I 

#IQ (#3) BARS, WELDED BOTH WAYS, 
COVERED WITH CEMENT SLURRY OR 
BITUMINOUS PAINT. 

50 ( 2 ") 

~-

l.0+2511"i 

RODENT ]~ 
SHIELD 1£: 

+ 
0 

SLOTTED 
HEADWALL 

DETAIL 

75 75 ~ _.--

7" "'r 1""'r- --- ----

ltllr FOR PRECAST USE ---+-----f --¾-r 
#13 ( #4) BARS C TYP. l ~·) I 

*" 1,,r---- t:hl*" 
J_ t:1 ---- _J_ 

75 75 
-- 1,,T 100 

( 3 ") ( 3 "l I ( 4 "l 

1-o+tso, ... ,--1 ¥ I I ,oo ,, ... , I ,so"'"' I 
FRONT VIEW 

SUBSURFACE DRAIN OUTLET ENDWALL (SLOPED) 

NOTES 
1. PROVIDE MATERIALS AND WORKf.lANSHIP IN ACCORDANCE WITH 

THE REQUIREMENTS OF PUBLICATION 408/2000, 
SECTION 605 AND SECTION 114 • 

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

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

4. PROVIDE PIPE OPENING SIZE IN PRECAST UNITS AT LEAST 
50 ( 2 ") BUT NOT MORE THAN 100 ! 4 "l LARGER THAN THE OUTS IDE 
DIAMETER OF THE PIPE. 

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

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

7. PROVIDE MORTAR BED OF 25 ( 1 "l PLACED ON TOP OF THE SUBBASE 
MATERIAL FOR LEVELING PURPOSES, WHEN REQUIRED. 

8. PROV IDE RE I NFORCEMENT, 250 nm 2/m, ( • 12 1n 2 /Ln. Ft. l IN ACCORDANCE 
WITH PUBLICATION 408/200D, SECTION 709. 

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

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

Rl;.COM~ 

DIRECTOR, BUREAU OF DESIGN C-31M 



METRlC EQUATION 

** D0-1 Do-1 
SD = COS 9 = SIN SKEW -4 

lo- 11 = SO + 0, 70 m 

W1 = 2Do-c~sO, ;o m FOR 1: 2 SLOPE 

w, = co~ e ! Do-, - o. 5 1x O l I FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE DESIGNATION.) 
SKEW 4 

--- -·r,-,--~~-

If 
/. ENGLISH EQUATION 

** _ Oo-11 _ D0-11 SD - COS e - ,.,., ,.,,,....., 

lo- 11 =SO+ 2,3' 

w, = 200-11 -2. 0' 
cos e FOR 21 1 SLOPE {j ~ w, = co~ e ( D0-11 - o. 5 \ O) ( FOR VARIABLE 

SLOPE WHEN X EQUALS HORIZONTAL 

DIMENSION OF THE SLOPE DESIGNATION,) 

#13 (#4) BARS o 300 ( 12") C TO C 

TYP. EACH ~~ TOP & BOTT. /2) 
g~ffi ' 1: 4 ~,f I _, I 

FRONT ELEVATION VIEW 
BASE SECTION FOR TYPE 0-W 

l r-- PROVIDE 1 LAYER OF ·~· I REINFORCEMENT BARS = 250 nm 2/m 
fl -,==,~,;,1,,,.,--;I ( . 1 2 l n 2/ln, Ft. > 

EACH WAY. 

~ 

~
" 

I I J._J_ f4 --.........1'.li I I ~ 
FRONT ELEVATION VIEW 

HEAD & WINGWALL SECTION 

''? 300 
''?,,)(12..'.'.! 

FOR TYPE 0-W 
ALLOW FOR OPTIONAL 
APRON ON PRECAST 
UNITS. 

lo-, 

~ 

-~ 

3-•13 (•41 BARS 

( 3 ") 

15016") I I II i: I ldN:.. 
~ ~ 

[ I E--:1 I J O ~ 
SECTION A-A FRONT ELEVATION VIEW 

TYPE D-W ENDWALL 
ISEE TABLE A FOR OIMEN5ION5 NOT INDICATED.) 

PIPE 
OUIETER 

Do-, , .. 
900 

1050 

1200 

1350 

1500 

1800 

PIPE 
OUWETER 

o •• 
, rn.1 
36 

42 

48 

54 

60 

72 

SKEI -11 = 90' TO 60' SKEW -11 = 55" SKEW -11 = so· 
e = 30· e = 35• e = 40" 

lo-• ' 
., L., ' 

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

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

1. 91 0 1. 73 1. 98 o. 10 1, 83 2,07 o. 15 1. 96 

2.09 0 2. 08 2. 16 o. 10 2.20 2.27 o. 15 2.35 

2.26 0 2,42 2.35 o. 10 2.56 2.46 o. 15 2. 74 

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

2.78 0 3. 46 2.90 o. 10 3.66 3. 05 o. 15 3.92 

SKEI .o; = 90' TO 60' SKEW 4 = 55' SKEW 4 = 50' 
e = 30• e = 35• e = 40" 

, .. ' 
., , .. ' 

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

5. B 0 4. 6 6. 0 . 33 4,9 6. 2 • 5 5. 2 

6. 3 0 5. B 6. 6 .33 6, I 6. 9 • 5 6. 5 

6. 9 0 6. 9 7. 2 • 33 7.3 7,5 • 5 7. B 

7. 5 0 8. 0 7. 8 • 33 8.5 ,. 2 • 5 9. I 

8. I 0 •• 2 8. 4 • 33 9, B B. B • 5 10. 4 .. , 0 11. 5 •• 6 • 33 12.2 10. 1 • 5 13. 0 

TABLE A ( rrrnl 
1 2 EMBANKMENT SLOPES 

SKEW -11 = 45' SKEW 4 = 40" 
e = 45' e = so• 

, .. ' 
., , .. ' 

., ,. ,. ,. ,. ,. ,. 
1, 97 0.20 1. 70 2. 10 o. 23 1. 87 

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

2, 40 o. 20 2. 55 2.57 o. 23 2,80 

2, 61 o. 20 2. 97 2, 80 o. 23 3.27 

2, 82 0.20 3. 39 3.03 o. 23 3. 73 

3. 25 0.20 4,24 3.50 o. 23 4.67 

TABLE A ( inches) 
2 : 1 EMBANKMENT SLOPES 

SKEW -4 = 45• SKEW -11 = 40" 
e = 45' e = 50• 

, .. ' ., lo-1 ' 
., 

IFT.l (FT.) tFT.l ( FT,l ! FT,) IFT, l 

6.5 , 6T 5,7 7. 0 • 75 6. 2 

7. 3 • 67 7. 1 7. 8 • 75 7. 8 

8,0 • 67 8. 5 8. 5 • 75 9. 4 
,. 7 , 67 •• 9 9. 3 • 75 10. 9 

9. 4 • 61 11. 3 10. 1 • 75 12. 5 
1 o. 8 • 61 14. 1 11. 7 • 75 15. 6 

SKEW 4 = 30" 
e = 60' 

, .. ' 
., ,. I ri ,. 

2,50 o. 41 2.40 

2.80 o. 41 3.00 

3. 10 o. 41 3.60 

3.40 o. 41 4.20 

3. 70 o. 41 4.80 

4. 30 o. 41 6.00 

SKEW 4 = 30' 
e = 60" 

, .. ' w, 
( FT, J (FT, l ! FT.J 

B. 3 1. 33 ,. 0 

•• 3 1, 33 10. 0 

10. 3 1. 33 12. 0 

11. 3 1. 33 14. 0 

12.3 1, 33 16.0 
14,3 1. 33 20. 0 

SKEW ""' = 20° SKEW 4 = 10" X e = 10° e = 00° 

L., ' w, , .. ' 
., ., A•, ,. ,. ,. ,. ,. ,. ,. , .. 

3.33 0.53 3. 51 5,88 1. 52 6. 91 ,. 39 300 

3. 77 0.53 4. 39 6.75 1. 52 8.64 1. 73 300 

4. 21 o. 53 5.26 7. 61 1. 52 0.37 2. 08 300 

4.65 o. 53 6. 14 8.47 I. 52 2.09 2,42 300 

5. 09 o. 53 7.02 9.34 1. 52 3.82 2. 77 3T5 

5.96 o. 53 8. 77 1. 07 ,. 52 7.28 3.46 375 

SKEW • = 20· SKEW 4 = 10· X e = 10· e = so• 
, .. ' 

., , .. ' 
., w, Ao-11 

!FT.) \FT, I t FT. l (FT.) !FT.I !FT.) (FT.I ( IN.I 

\\, 1 I. 75 11.7 I 9. 6 5,0 23.0 4.6 12 
12. 5 1. 75 14. 6 22,5 5, 0 28.8 5. 8 12 

14. 0 1. 75 17. 5 25.3 5. 0 34.6 6. 9 12 

15, 5 1. 75 20. 5 28.2 5. 0 40. 3 8.0 12 
16. 9 ,. 75 23. 4 31. I 5. 0 46. 0 •• 2 15 

19. 8 1. 75 29.2 36. 9 5. 0 57. 6 11. 5 15 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

CAST-IN-PLACE & PRECAST 

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

DIRECTOR, BUREAU OF DESION RC-31M 



BITUMINOUS 
CONCRETE CURB 

PAVED SHOULDER 300(12")MAX 
PAY LIMIT OF RC PIPE PAY LIMIT OF 

CORRUGATED METAL PIPE PAY LIMIT OF RC PIPE PAY LIMIT OF CORRUGATED METAL PIPE 

NORMAL EDGE OF PAVEMENT 
WIDENED PAVEMENT 
OR CURB GUTTER 

50 (2"l DEPRESSION 
SLOPE PIPE FITTING 

300 ( 12 ") 

BEND SECTION 

RC 
PIPE 

300 
( 12 '') 

• .. .-G. ~ . .-G •• ~- :,({. _<t; _-,,... 

300 MIN t 
( 12 " MIN t 11 GALVANIZED BULKHEAD PLATE 

SAME THICKNESS AS PIPE lMINIMUMl 

CORRUGATED 
METAL PIPE 

-·~~--
RC 
PIPE 

ADJACENT TO STRUCTURE ANO/OR PAVED SHOULDER 
STANDARD 
CONNECTING 

MORTAR 

CONNECTOR 

BEND SECTION 
CORRUGATED 
METAL PIPE 

LIMITS OF COARSE AGGREGATE 
FOR PIPE TRENCH BACKFILL 

CORRUGATED 
METAL PIPE 

MORTAR 
JOINT CAULKED WITH 

~ t 7 (CONT I NUOUS BAND 

SECTION 

ALTERNATE PIPE CONNECTOR 
t ADJUST LENGTH TO OBTAIN EVEN LENGTHS 

OF 600 ( 24 "l OF CONNECT I NG PI PE. 

300 ( 12"1 MAX__/~~ [I ', [ 
~ z.,w,, \ 

PROPOSED GROUND LINE 
EXISTING GROUND LINE 

@ PAY LIMIT OF 
~ rPE EXTENSION 

BEND SECTION 

OUTLET PIPE THRU EMBANKMENT SLOPE 

1501( 6") I 910 150 ( 6") L (3·-o .. , l r 
<'~~, I t I ~100, 4"' ==t 100 { 4") 

2L 
( 1 ") 

l 150 ( 6 11
) 

1 

OPEN MOUTH 1 
\ I 

)- ,---,- --/ 
I ' I 

===:!::50 < 2 "1 

25 ( 1 ") 

2.01 ( 14 GAGEJ THICK 
GALVANIZED 

,-? 

GROUND LINE 

4.27 THICK GALVANIZED 
STEEL FITTING 

JOINT RIVETED 
WELDED 

r FREE SLIDING JOINT 
BETWEEEN SLOPE PIPE 

~ FITTING AND PIPE. 
-So r,,~ 

CORRUGATED 
METAL PIPE 

1 -~~ (4") MIN, 

25 ( 1 ") 0 HOLE, 
# 16 { #5) BARS' ~5v I l· 1 · - j 1 ;:n. 
300(12"1LONG /\ ,---;'-;.,,, ··-·'"' 

@ PAY LIMIT OF CONCRETE 
COLLAR t INCLUDES 300 ( 12"1 
OF PIPE FOR PIPE EXTENSION.) 

I~ 150 --j (6") 

300 
( 12") 

SIDE VIEW 

NOTE 2. 

COLLAR 

300 

I 11 

600 
( 24 ") 

STANDARD CORRUGATED 
GALVANIZED STEEL 
CONNECTOR 

PAVED INVERT 

300 
( 12 ") 

JOINT CAULKED WITH JUTE 

SECTION 
PIPE CONNECTOR 

150 ( 6") 

225 
(9")1--

TYPI I 

CORRUGATED 
METAL PIPE 

STANDARD 
CONNECTING 
BAND 

225 
( 9 ") 
TYP 

/ I I 300 ( 12 ") TYP 

REMOVE PORTION OF ENDWALL 
FOOTER AS NECESSARY TO 
ALIGN PIPE. 

END VIEW 

I I - - I I 
"- - - 7 

STEEL FITTING 'yf CONCRETE COLLAR FOR PIPE EXTENSION 

FRONT ELEVATION 

I I 
I 

I 

/' 
..._ - - I 

--, 
1( )1 

- - - I )- - - - """'\ 

PLAN 

\ \ 
\ 

FLANGE, 13 ( ½ ") WELD 
AT50(2") CTOC 

SIDE ELEVATION 

NOMINAL DIMENSIONS FOR 
DIAMETER 1: 2 ( 2: 1) SLOPES 
OF PIPE A B 

300 ( 12 ") 735 ( 28 1716 ") 325 ( 13") 
375 ( 15 ") 760 ( 29 11/i6 ") 400 ( 16") 
450 ( 18 ") 795 (311/is"l 475 ( 19 ") 

C 
275 ( 11 ") 
350 ( 14 ") 
425 ( 17 ") 

* RESTRICT SLOPE PIPES DRAINING ONLY SHOULDER 

FOR PIPES UP TO AND INCLUDING 825 ( 33"1 0, SEE NOTE 1. 

NOTES 
1. FOR OTHER TYPES OF ENOWALLS AND FOR PIPES LARGER THAN 825 ( 33") 0, 

A SPECIAL COLLAR DESIGN IS REQUIRED. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

2. REMOVE PORTIONS OF EXISTING ENDWALL IF REQUIRED TO MAINTAIN 100 ( 4") 
GROUND COVER. 

3. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 
408/2000, SECTION 616 FOR SLOPE PIPE FITTINGS AND SECTION 618 
FOR CONCRETE COLLAR FOR PIPE EXTENSION. 

AREAS IN EMBANKMENTS, OTHER THAN THOSE 4. ALL DI~ENSIONS ARE IN MILLI~ETERS UNLESS OTHERWISE NOTED. 
ADJACENT TO STRUCTURES , TO 300 ( 12 "l MIN I MUM U. S. CUSTOMARY UN ITS IN ( l PARENTHESIS. 

SLOPE PIPE FITTINGS, 
PIPE CONNECTORS AND CONCRETE 

COLLAR FOR PIPE EXTENSION 
DIAMETER, 

SLOPE PIPE FITTING :~IR 
DIRECTOR, BUREAU OF OESIGN 

SHT ..1... OF_l._ 

RC-32M 



A 

GROOVE ON OUTLET END SECTIO~S, IF 
TONGUE ON INLET END SECTION~ 

D 

PLAN 

REINFORCEMENT 

SLOPE, 

~~ . ' ~ / , 11~~ <12 ") 

B 

END VIEW 

SLOPE 
SLOPE) 

i;;;;;, 

75 < 3 ") j 
~ A 

CUL VER';:: :,:.~:,::NZ, G:,;:,7:;:: ,.'::· .,,:.j,!~~~';:Ec,Nc:D ,:SclECc:7!':l~ON==~~Q: :~ 300 ( 1 2 ") 

TOE WALL 

SECT! ON A-A 200 
( 8 ") 

SLOPE DETAIL 

CONCRETE END SECTIONS 

20°-

SKIRT 

TOE 
SEE 

0 IAt~ETER 
OR SPAN 

I 
I FO

RCED EDGES' \ L 
REIN 

4 / SEE NOTEET I 
THIS SHE • \ 

/~EE DE7AILT~E~~~ENT. --\ j ALTERNATE \ 

w 

TYPICAL PLAN 

50 12 ") 

HOLES Q 300 ( 12"1 
C TO C MAXIMUM 

TYPICAL ELEVATION 

le 

TOE PLATE---t-' 
TYPICAL END SECTION 

SKIRT 

CORRUGATED METAL PIPE 
END SECTIONS 

_l 
H 

7 
200 t 8 ") 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

GENERAL NOTES 
PROVIDE END SECTIONS MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 616. PROVIDE 
GALVANIZED STEEL END SECTIONS WHEN SECTIONS ARE 
REQUIRED WITH ALUMINIZED STEEL PIPE OR PRECOATED 
GALVANIZED STEEL PIPE. 

PROVIDE 2, 77 THICK C 12 GAGE) SIDES AND 3. 50 THICK 
110 GAGE) CENTER PANELS FOR 3 PIECE UNITS. PROVIDE 
CENTER PANEL WIDTH GREATER THAN 201/. DF PIPE PERIPHERY. 
PROVIDE 50 LAP JOINT TIGHTLY FASTENED BY 10 ( ¾"l 121 
GALVANIZED OR ALUMINIZED RIVETS OR BOLTS FOR 
STEEL UNITS ANO ALUMINUM ALLOY RIVETS OR BOLTS 
FOR ALUMINUM UNITS, ON CENTERLINE, SPACED 150 ( 6") 
C TO C FOR MULTIPLE PANEL UNITS. CONSTRUCT 
SKIRTS OF THE SAME THICKNESS AND PIECES AS THE ENO 
SECT ION. 

PROVIDE TOE PLATES OF THE SAME MATERIAL AS THE 
END SECTION. LOCATE PUNCHED HOLES IN PLATE TO 
MATCH HOLES IN SKIRT. PROVIDE 10 ( ¾ "l 121 GALVANIZED 
OR ALUMINIZED BOLTS AND NUTS FOR STEEL UNITS 
AND ALUMINUM ALLOY BOLTS AND NUTS FOR ALUMINUM 
UNITS. PROVIDE TOE PLATE LENGTHS AS FOLLOWS: 

PIPE-ARCH CULVERT 1060 x 740, 1010 x 790 
C42"x 29", 4D"x 31") OR SMALLER-W+250 (+1D"l 

PIPE-ARCH CULVERT 1240 x 840, 1160 X 920 
(49"x 33", 46"x 36") OR LARGER-W+450 (+1D"l 

PIPE 750 C 30") DIAMETER OR SMALLER-W+250 ( +10"1 
PIPE 900 (36") DIAMETER OR LARGER-W+550 (+22") 

SUPPLEMENT REINFORCED EDGES WITH GALVANIZED STEEL 
STIFFENER ANGLES WITH GALVANIZED OR ALUMINIZED 
BOLTS AND NUTS OR ALUMINUM ALLOY STIFFENER ANGLES 
WITH ALUMINUM ALLOY NUTS AND BOLTS OF THE 
FOLLOW I NG SIZES: 

•50(2"1 x50C2"l x6C1/-1"l FOR, 
1500 (60") TO 1800 t72"l DIAMETER PIPE, 
1950 X 1320, 1850 X 1400 (77"X 52", 73"X 53") AND 
2100 x 1450, 2050 x 1500 (83"x 57", 81"x 59") 
PIPE-ARCH CULVERT. 

•63 {21/z") x 63 (21/z"l x 6 ( 1/-1") FOR, 
1950 TO 2100 (78" TO 84") DIAMETER PIPE. 

PLACE ANGLE REINFORCEMENT UNDER THE CENTER PANEL SEAMS FOR, 
1950 x 1320, 1850 x 1400 (77"x 52", 73"x 53") AND 
2100 X 1450, 2050 X 1500 {83"X 57", 82"X 60") 
PIPE-ARCH CULVERTS. 

ANCHOR ALUMINUM OR STEEL END SECTIONS, THAT ARE 
USED ON THE INLET END OF PIPE LARGER THAN 1350 ( 54") 
DIAMETER, AS INDICATED ON THE DRAWING. 

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

FOR DIMENSION TABLES SEE SHEET 2. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

SHT ...1...0F...2.... 

RC-33M 



TABLE A-DIMENSIONS FOR END SECTION TABLE B-DIMENSIONS, FOR END SECTIONS FOR 
FOR CONCRETE PIPE CIRCULAR CORRUGATED METAL PIPE 

DIA A B C D E F R DIA THICKNESS A B H L • BODY SLOPE 
(:t 25) ( MAXJ (± 25) (:t 401 (:I; 50) 45D 23D 685 1170 1B55 9DO 65 190 

525 230 915 940 1855 1050 7D 205 450 1. 63 205 255 150 785 900 I PC 2. 5 
600 240 1105 760 1865 1200 75 205 525 1. 63 230 305 150 915 1050 I PC 2. 5 
675 265 1220 650 1865 1350 BS 230 600 1. 63 255 330 150 1040 1200 I PC 2- 5 
750 305 1370 SOD 1875 1500 90 205 750 2. 01 305 405 205 1295 1500 I PC 2. 5 
825 345 1485 955 2440 1650 95 230 900 2. 01 355 485 230 1525 1800 2 PC 2. 5 
90D 380 1600 840 2440 1800 100 255 1050 2. 77 405 560 280 1755 2100 2 PC 2. 5 

1050 535 1600 840 2440 1950 II 5 280 1200 2. 77 450 685 305 1980 2300 2 PC 2.25 
1200 610 1830 610 2440 2100 125 305 1350 2. 77 450 760 3D5 2135 2600 2 PC 2 

1500 2. 77 450 840 305 2210 2900 3 PC 1. 75 
1650 2. 77 450 91 5 3D5 2210 3050 3 PC 1. 5 
1800 2. 77 450 990 305 2210 3200 3 PC 1. 33 
1950 2. 77 45D 1070 305 2210 3350 3 PC 1. 25 
2100 2. 77 450 t 145 305 2210 3500 3 PC 1. 17 

TABLE A-DIMENSIONS FOR END SECTION TABLE B-DIMENSIONS, FOR END SECTIONS FOR 
FOR CONCRETE PIPE 

DIAM. A B C D 
18" 9" 2' - 3" 3' -1 0" 6' - 1 " 
21" 9" 3' - 0" 3' - 1 " 6' - 1 " 
24" 91/~" 3'- 71/2" 2' - 6" 6' - 1 ½" 
27" 10½" 4' - 0" 2' - 11/~" 6'- 11/~" 
30" 12" 4' - 6" 1'- 73/~" s· - 1 r~" 
33" 131/2 H 4' - 101/2" 3' - l½" 8' - 0" 
36" 15" 5' - 3" 2' - 9" 8' - 0" 
42" 21" 5' - 3" 2' - 9" 8' - 0" 
48" 24" 6' - 0" 2' - 0" 8' - 0" 

THREADED ROD 

CONNECTOR LUG 

TYPE-I CONNECTION 
4500 TO 6000 
( 18"0x 24"0) 
CIRCULAR PIPE 

TYPE-3 CONNECTION 
1050 ( 42") 0 OR 
LARGER CIRCULAR PIPE 

"* 

AND 1620 x 1100 1 1520 x 1170 
{64"x 43'', 60"x 46") 
OR LARGER PIPE-ARCH. 

* USE 300 { 12") FOR CIRCULAR PIPE AND 
TABLE C DIMENSIONS FOR PIPE-ARCH. 

E F R DIAM, GAGE 
3' - 0" 2 ,,_" 7 ''2" 
3' - 6" 2 3/~" 8" 18" 16 
4' - 0" 3" 8" 21 " " 4' - 6" 31;~" 9" 24" 16 
5' - 0" 31/?" 8" 30" 14 
5' - 6" 33/~ ,, 9" 36" 14 
6' - 0" 4" 10" 42" 12 
6' - 6" 4½" 11" 48" 12 
7' - 0" 5" 12" 54" 12 

60" 12 
66" 12 
72" 12 
78" 12 
84" 12 

THREADED ROD 

TYPE-2 CONNECTION 
7500 TO 9000 < 30 11 0 TO 36"0 l 
CIRCULAR PIPE AND 
1440 X 970, 1340 X 1050 
(57"x 38", 53"x 41") OR 
SMALLER PIPE-ARCH). 

f TYPE-D CONNECTION 
4500 TO 9000 ( 18 "0 TO 36 "0l 
CIRCULAR PIPE AND 
1440 X 970 1 1340 X 1050 
(57"x 38", 53"x 41") OR 
SMALLER PIPE-ARCH. 

+ 
ALTERNATE TYPE CONNECTIONS FOR 

ORRUGATED METAL PIPE END SECTIONS 

FOR CONNECTING END 
SECTIONS TO PIPE OR 
PIPE-ARCH HAVING 
OTHER THAN ANNULAR 
CORRUGATIONS. ACCEPT 
ALTERNATE DESIGNS 
PROVIDED NO LEAKAGE 
RESULTS. 

CIRCULAR CORRUGATED METAL PIPE 
A 8 H L • BODY SLOPE 

( i 1 ") ( t.!AX. l ( ±1 "l ( ± j 1/~ ") ( 12 ") 
8" 10" 6" 31" 36" 1 PC. 2'/, 
9" 12" 6" 36" 42" 1 PC. 2Y2 

10" 13" 6" 41 " 48" 1 PC. 2 'I, 
1 2" 16" 8" 51" 60" 1 PC. 21/2 
14" 19" 9" 60" 72" 2 PC. 21/? 
16" 22" 11" 69" 84" 2 PC. 2 1/2 
18 ,, 27" 12" 78" 90" 2 PC. 21/~ 
18" 30" t 2 ,, 64" 102" 2 PC. 2 
18" 33" 12" 87" 114" 3 PC, I 3/, 
1 B" 36" 12" 87" 120" 3 PC, 11/1 
1 B" 39" 12" 87" 126" 3 PC, 1 1/3 
18" 42" 12" 87" 132" 3 PC, 1 1 /4 
18" 45" 12" 87" 138" 3 PC. 1 l /6 

TABLE C-DIMENSIONS FOR END SECTIONS FOR 
CORRUGATED METAL PIPE-ARCH 

75x25 AND 125x25 68x13 
A B H L • CORRUGATIONS CORRUGATIONS THICKNESS (± 25} ( MAXJ (± 25) (± 40) (± 50) M BODY SLOPE 

SPAN RISE SPAN RISE 
--- -- - 430 330 1. 63 180 [ 115) 230 150 485 750 305 I PC 2-5 
-··- --- 530 380 1. 63 180 [ 135) 255 150 585 900 305 I PC 2. 5 
--- --- 610 460 1. 63 205 [ 160] 305 [ 290) 150 710 1050 305 I PC 2.5 
- -- --- 710 510 1. 63 230 [ 180] 355 150 815 1200 305 I PC 2. 5 
--- --- 885 610 2. 01 255 [ 220) 405 150 990 1500 305 I PC 2-5 
1010 790 1060 740 2.01 305 455 205 1170 1900 305 1 PC 2. 5 
1160 920 1240 840 2. 77 330 535 230 1345 2150 305 2 PC ,. 5 

1340 1050 1440 970 2. 77 450 660 305 1600 2300 305 2 PC 2. 5 
1520 1170 1620 1100 2. 77 450 760 305 17B0 2600 610 2 PC 2.25 
1670 1300 1800 1200 2. 77 450 840 305 1955 2900 610 3 PC 2,25 
1B50 1400 1950 1320 2. 77 450 915 305 1955 3200 610 3 PC 2 
2050 1500 2100 1450 2. 77 450 990 305 1955 3500 610 3 PC 2 

[] ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH. 

TABLE C-DIMENSIONS FOR END SECTIONS FOR 
CORRUGATED METAL PIPE-ARCH 

3"X1" AND 5"X1" 2 2/3"X1/2" 
A 8 H L • CORRUGATIONS CORRUGATIONS GAGE 

SPAN RlSE SPAN RISE 
-- - --- 17" 13" 16 
--- --- 21 " 15" 16 
-- - --- 24" 18" 16 
--- --- 28" 20" 16 
--- --- 35" 24" 14 
40" 31" 42" 29" 14 
46" 36" 49" 33" 12 
53" 41 " 57" 38" 12 
GO" 46" 64" 43" 12 
66" 51 " 71 " 47" 12 
73" 55" 77" 52" 12 
81 ,, 59 ,, 83" 57" 12 

( tt ") ( MAX. l ( ±1 ") ( ±l½"l ( ±2 "} M BODY SLOPE 

7 "[ 4. 5 ") 9" 6" 19" 30" 1 2" 1 PC. 2½ 
7 "( 5. 25 "] 10" 6" 23" 36 II t 2" t PC. 21/, 
8 "[ 6. 25 "] 12 "( 11, 5 "] 6" 28" 42 II 12" 1 PC, 2½ 
9 "[ 7 ") 14" 6" 32 "[ 31. 5 "] 48" 12" 1 PC. 2½ 

1 0 "( B. 75 "l 16" 6" 39 "[ 38. 5 "] 60" 12" 1 PC. 21/, 
12" 18" 8" 46" 75" 12" 1 PC. 21/? 
13" 21" 9" 53" 85" 12" 2 PC. 2½ 
18" 26" 12" 63" 90" 12" 2 PC. 21/, 
18" 30" 12" 70" 102" 24" 2 PC. 2¼ 
18" 33" 12" 77" 114" 24" 3 PC. 2~ 
18" 36" 12" 77" 126" 24" 3 PC. 2 
18" 39" 12" 77" 138" 24" 3 PC. 2 

[] ACCEPTABLE ALTERNATE DIMENSIONS FOR PIPE-ARCH. 

NOTE: 
FOR GENERAL NOTES SEE SHEET· 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR 
PIPE CULVERTS 

~~o 
DIRECTOR, BUREAU OF DESIGN 
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GRATE (STRUCTURAL STEEL SHOWN) 

- TYPE C INLET 
CONCRETE TOP 
UNIT 

Afff/}------GRADE --~OJUSTMENT 
q1NG. SEE NOfE 5. 

:::{\::i:l( \i~\§\'f \\' 
<, ''.'..?::}:(.? t ,: . 

,1,1• 

."' :~ .,: .;"' :~. <"' :~ .,: .;"' : •. ,: -'."' :~ i . .. 
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·v: ·!:4 ·.:v: :!:,·.:v: :!;,·/ :!:,·,:v'.; 

·,·:-:.:-4· ·.,.·;.·._..,,:;.·, ... 
1:: 

150 

iNLET SOX 

TYPE C INLET 

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

TYPE M INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

INLET BOX 

TYPE M INLET 

~GRATE (CAST IRON SHOWNJ 

:~·-

.. : =!:"· :,: :<., ·"· v;., . ., . ., .,. :.,: :<., .. :.,: :(~· .v, 

TYPE C FRAME 
(STRUCTURAL STEEL SHOWNJ 

TYPE C ALTERNATE INLET 
CONCRETE TOP UNIT 

GRADE ADJUSTMENT RING, 
SEE NOTE 5, 

INLET BOX 

.,:.:-:,.,: .. ·~-.' ,:/: ... 
. .,_ -;i·.·,( ·;i· .• <(( ., ~ ., ~ • ., .-4 

·~:,. :~ ·.·-. .:~ :~ /.-:~ \ ... ~ ~ "Y" _,. GRATE ( STRUCTURAL STEEL SHOWN) 
"· . ., ,,. ·'· ·,., ~ ., ., ., ., ., ~ ./.t\. 7 

···:::.:::/:' - • ,. //'». . 

-~ 

TYPES INLE: 
CONCRETE TOP 

GRADE ADJUSTMENT 
RING, SEE NOTE 5. 

·' 
~ _.,: -:" :~. -~ .i.. -~ .i. . . ,. :~ . .: 

INLET BOX --1--- !;.,-:.,: :!:.,-_:.,: :!;.,-_:.,: :!.°*' :v: :!Y . .,: :!:" 
~-- ·_..; :~-- ._.,_ '"'4'. '."· :~·- ._ ... :;i· . . _.,, :,,!.' . . ,: -:~ .• .. ,: -:~ : .. -:~ : .. ,:-:~ : .. ,: . 

·.v: =r;:,·.:v: :!:,· :v. :v ·,· .v , , :v:: 
' ·, ·.-: :;.·. ·.-: ·;.·. ·.-: :;.· 

. ,;-- : .. _.:~ -~ 

TYPES INLET 

-TYPE M FRAME 
( CAST IRON SHOWNJ 

/;JA~GRADE ADJUSTMENT 
/Aflllllr RING, SEE NOTE 5, 

--1----INLET BOX 

. •.. :~: •. ,:.:~: •. i. .. ~ .• 
. :!:,·_:,: =v·,· ·,'. :!:,·_:,: :!:,·:v. ·!, 

-~ <:/~~...-; ':. --~~-{/.~~\ '/~~~.:;:.· _:;. ·.-: :~.-
~':'.::}}):: })/::;-:·::··: 

·-:. 

I, 

2. 

3. 

4. 

5. 

6. 

7. 

,. 
,. 

NOTES 

CONSTRUCTION REQUIREMENTS1 

A. CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION 408/2000, SECTIONS 
605, 606 AND 7141 AND AS MODIFIED 
HEREIN. 

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

C. PROVIDE STEEL REINFORCEMENT IN ACCORDANCE WITH 
PUBLICATION 4D8/2000, SECTION 709. PROVIDE 
MINIMUM YIELD STRENGTH OF 400 MPa (60,000 PS!), 

D. CLEAR COVER FOR STEEL! 
WALLS: CAST- IN PLACE 50 l 2 "l 

PRECAST 40 \ 11/2 "l 
FOOTINGS: CAST- IN PLACE 60 ( 2 1/2 ") TOP BARS 

80 { 3 ") BOTTOM BARS 
50 ( 2 ") SI DE COVER 

PRECAST 50 ( 2 ") TOP BARS 
40 ( 11h ") BOTTOM BARS 
40 ( 1 ½ ") SIDE COVER 

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

THIS SHEET DEPICTS THE VARIOUS COMPONENTS REQUIRED FOR 
COMPLETE INLET ASSEMBLIES. FOR lNDIVIDUAL COMPONENTS ANO 
OTHER SPECIAL DETAILS, SEE THE FOLLOWING1 

• SHEET 2 OF IO FOR CONCRETE TOP UN I TS. 
• SHEET 3, 4 & 5 OF 10 FOR GRATES ANO 

GRADE ADJUSTMENT RINGS. 
• SHEET 6 OF 1 0 FOR FRAMES. 
• SHEET 7 OF 10 FOR STANDARD INLET BOXES 
• SHEET 8 OF 10 FOR STANDARD INLET BOXES 
• SHEET 9 OF iO FOR MODIFIED INLET BOXES 

CAST- IN-PLACE). 
?RECAST) , 
CAST-IN-PLACE AND 

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

EACH TYPE 
SITUATION 

OF INLET SHOWN IS SUITED FOR A PARTICULAR 
AS FOLLOWS1 

• 
• 
• 

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

TYPE M INLET !S DESIGNATED FOR INSTALLATION IN 
MEDIAN AREAS AND MOUNTABLE CURBS. 

TYPES INLET !S DESIGNATED FOR INSTALLATION IN 
SHOULDER SWALE AREAS. 

THE SELECTION OF COMPONENTS TO ACHIEVE A SPECIFIED INLET 
ASSEMBLY lS THE CONTRACTOR'S RESPONSIBILITY • 

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

FOR WALL REINFORCEMENT, BOTH DIRECTIONS, USE 
250 ( 10") 2/m MIN EACH WAY, EACH FACE 152 ( 6") MAX. SPACING. 

~g~ ~?~T.lIN~E~~J~~o:i~~E~i.; 62P 4~~01 ~~T.T~~r:i u~~F ·l~2( ~:' .. J B~~~- AT 
SPACING. 

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

PROVIDE WEEP HOLES ON INLET BOXES WHEN REQUIRED. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

&URBAU OP DESIGN 

INLETS 
INLET ASSEMBLIES 

SHT _J_ OF ...10 
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1226 ( 48 1/4 "} 

)50 
( 6 "} 

i 

90 
(3½") 

TYP 

4551fil]"' I i C 18 "l . · - '- I 
MIN : 

03 L___ ·7· __ 
'/z") 

DOWEL BAR HOLES, 
SEE NOTE 5. 

150 
l 6 ''.) 

·,.:t" I I 

C" 

L 

l-s 

686 
< 27 ") 

~-] 
9)4 

{ 36") 

1226 < 48 1/4 ") J 
SIDE VIEW FRONT ELEVATION VIEW 

1454 (57½_") I 
I 

1454 (57¼_") 

PLAN VIEW 

64 C 2½ ")-

1073 { 421/A ") 

127 (5")--._ 

' ' 

190 ( 7½ ") 

~',;, .. ,/ ~ ( 6") 
I 

- ~ 1 ½ ") 

25 ( 1 ") 

178 C 7 ") 

R=25 t 1 "l 

l 125 

455 75 ( 3 ") d ~-,. 

{ 18 ") 75 t 3 ") 

r:GUTTER GRADE 
POINT 

800 C 31 ~ ") 

' ' , ~ 

413 ( 1e%"l I u ff.( MIN .•. 

I~.---~~ I\_ / 

127 {5")-' 

1150 (451/4 11
) 

SECTION A-A 

, . 
/ l 52 

{ 6 ") 
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TOP & BOTTOM 
( TYPJ 

TYPE C 

89 
{3½ ") 

TYP 

ll 4 

r-" 150 ( 6 ") 

~ l -

1003 

(4½")~ L5Q (2") 

~--~1Q _ _(__2~ __ '_'1 
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SECTION B-B 

-DOWEL BAR HOLES, 
SEE NOTE 5. 

)50 
( 6 ") 

PLAN VIEW 184 
( 7 1/4 ") 

~_:· - -3~ MIN 

<'i~, ?1 ll 50 , 45 '/, .. , l<'i~1 I 
'--'"- ( 6 ") 
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MIN 
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L 
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TOP & BOTTOM 

< TYPl SECT ION A-A 

rs 

I Ji 
686 9)4 

TYPES 
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1150 ( 45 1/. "} ---------,------_JJ' ' 
1454 ,s,,;_,_ .. , Ls _j 

SIDE VIEW 

25 

FRONT ELEVATION VIEW 

( 27 "} 

1226 ( 48 1/-4 ") 

:-----. ------.-----__JJ ' 
)454 ( 57 '/, "lL B I 

621 
(6~ 

Pl AN YJEW 
190 (7 1/z") 190 C 7½ ") 

1074 ( 42½ ") 

#J3 ( #4) BARS 
TOP & BOTTOM 
( TYP) 

1150 (45½") 

SECTION A-A 

621 
( 5-;:'j1 

R=25 ( 1 ") 

605 

75 ( 3 ") .--
2)3 

(8½") 
L_ 

< 23½") 

114-
( 4½"> 

178 
( 7 ") 

241 
( 91/2 ") 

( 1 ") 

800 C 32 ") 

GUTTER GRADE 
POINT 

SECTION B-B 

TYPE C ALTERNATE 

152 ( 6 ") 

(8o/16"l 

•13 (#4) BARS 
TOP & BOTTOM 
( TYP) 

1,38 ( 11/,"1 
64 ( 2½ ") 

38 

1150 ( 45¼ ") 

PLAN VIEW 

SECTION A-A 

38 

1S2 
( 6 ") 

' ' ( 11/2 ") . ' 

'

2

~ mt 15jt1 
610 ( 24 ") 

32 X 32 X 3.2 
( 1 1/4 "X 1 1/4 "x 1/a ") 
MlN 

SECTION B-B 

TYPE M 

•SEE NOTE 6. 

<-~ ,~.... ·-- ·-' 
'rJ:'<\ 

... :.J) \ 38 C 1~") 

1: 4 ....... -....,1 '~ 
(,i';",) ~ 

152 
( 6") 

)52 
( 6 ") 

64 ( 2½ ") 
I 

38 ( 1 ½ ") 
11. !r~ 1'7 ;,o <24"l 0--L203 

( 8 ") 

32 X 32 X 3,2 
< 1 1/ 4 "x 1 ¼ "x 1/e ") 
MIN------~ 

SECTION B-B 

MIN 

NOTES 
1, THIS SHEET DEPICTS THE SHAPE AND DIMENSIONS 

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

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

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

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

5. DOWEL TYPE C INLET TOP UNITS WITH 2-#25 x 300 
t 2-#8 x 1' -.Q"J DOWEL BARS AND PLACE PREMOLDED 
EXPANSION JOINT FILLER 6 ( 1/4 "l WIDE WHEN 
CONNECTING TO ADJACENT CURB SECTIONS. 

6. THE PLACEMENT OF THE TYPE S INLET RELATIVE TO 
THE GUTTER INVERT IS DEPENDENT ON THE RATE OF 
BACK SLOPE. FOR BACK SLOPES GREATER THAN 1:2 (2: 11 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE BACK, TOP, OUTSIDE CORNER OF 
THE INLET. FOR BACK SLOPES LESS THAN 1: 2 ( 2: 1), 
LOCATE THE INLET WHERE THE BACK SLOPE LINE 
INTERSECTS THE EDGE OF THE INLET GRATE. 

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

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

f' 
L; 

I 

I 

"-

·~ ·~ . " 

- t--38 ( 1 ½ ") TYP 19 I ¾"l---J 

l'-.6 ( ¼"l 
V6 ( 1/4 "l 

' 

I 
MIN 
MIN ,<TYPJ 

..__ 1 nv"-Av':Ul I 3/.. "~1 I 

C TO C TYP. 
13x 64x635 BAR 
( 1/2 "x21/2 "x25" BAR) 

STRUCTURAL 
STEEL GRATE 

~ 
~ 
N 

~ 
~ 
~ 

19 { 3/4 ") 
xl½"l 
ATE 

19 <¾"l/4 
6 ( ¼"> 

TYP.~ 
6 ( l/4 ") 

MIN 

6 ( 1/4 ") 
MIN 

TYP./6 ( 1/4 "l 
MIN 

51 12") <' t-, 
C TO C--f'y 

38(11/2") 

~ (21/2") 

10x38x38 ( ¾ "xl ½ "xl 112 ") 
SPACER TYP. 

GRATE SPACER DETAIL 

6 ( 1/4 ") 
MIN 

I) I ( TYP. 
6 t /4 ") 

MIN 

6 ( 1/4 ") 

, 

1

, MIN ( 
J TYP. 

6 ( 1/4 ") 
MIN 

TYPICAL CORNER DETAILS 

~ 

---j I I 9 I 3/4 ") . . - . l 9 I ¾ ") j f-=t 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ g 

64 < 2½ ") 

1?1:\ 1473/4") 

(,_' - - 32 t 11/4 '') TYP - ' 
~ 

\ V 

6 { 1/4 ") L.. i::. TRAtJC:Vi::Rc:i:: Rnnc: / - ' 
~ MIN ( 

.. __ ARS 

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

AT 45 ( 11/4 "l C TO C ( TYPl 
13 x 64 x 635 BAR 
{ 1/2 "x 2½ "x 25" BARl 

~ 
0 0 0 0 0 

19 I ¾"I --jL 
673. < 261/2 ") 

SECTION B-B 

\o 17 ( 6 ( 1;4 11) TYP. 
MIN 

DETAIL D 

0 
~] 64 ( 21/2 ") 

___jr19 I ¾"I 

FOR SLOT 
SEE NOTE 

6 ( 1/4 ") 
MIN 

DETAIL E 

I. 

2. 

NOTES 
THIS SHEET DEPICTS THE DIMENSIONS REQUIRED FOR 
UN I FORM ITY 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 REPRODUCIBLE 
SHOP DRAWING TO THE BUREAU OF CONSTRUCTION AND 
MATERIALS, MATERIALS AND TESTING DIVISION FOR REVIEW 
AND APPROVAL. 

WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 1105.03{r), 

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 1, AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UNITS, 

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

6. 

SEE 

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

19 
SEE DETAIL D 

92 ( 3% ") 
C TO C 

~(2½") 

TRANSVERSE ROD 

BEARING BAR (1¾") 
TO C 

BAR & ROD SPACING DETAIL 

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

Bl 

===::::i 
r" :6 ( I/~") !J 

-- - -

= 
.eZ 

{ 21;~ ") 

PLAN - BICYCLE-SAFE GRATE 

605 ( 23 3/8 ") 

32 29 114 

(1½"l I I I 11/o "I (4½"J 

~ ~ ~ 
SECT! ON A-A 

~
7/7 
/ //~2.21 

32 11/o"I ~,6G"I 

VJ 

-++-3i! (1½") 

3~ 
,,, 

,1• ,' - SECTION F-F 

~ $1 
w 
N 

~ 
~ 
w 

N 
~ 
~ 

FULL 
RADIUS 

e--~e''"'c.o.( 3 
112 ") 

•"' 

..._,~ E 

"' ,,\~-
,' 

~ 

~~ k" D -

SECTION B-B _§J 

30 
( 17'fo ") 

1213 ( 47,ti ") 

PLAN 

~8{1 1h"l 

605(231/.,") 

~i[F 
__j_J_z.S I I "I 

TWO PIECE GRATES 

(' 

'(/ 
V, 

-,: 

ro 
~ 

~~ 
38 ( 1 ½ ") --+--t-

-,: 
w 
N 

~ 
~ 
w 

~ ~ I 

SECT ION D-D 

w 
SECTION C-C 

<.: 

C7l 
''\J 

-~ 

D~~ 

64 ! 2½: ") 

-,: 
w 
N 

~I~ 

~ 
~ 
w 

~I~ 

SECT! ON E-E 

PLAN - ONE PIECE GRATE 

CAST GRAY IRON GRATES 
-- -- ---ASTM A-48, CLAS~ j~~ 

( SEE NOTE 3) 

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 BULLETIN 15 LISTING, SUBMIT REPRODUCIBLE 
SHOP DRAWING TO THE BUREAU OF CONSTRUCTION AND 
MATERIALS, MATERIALS AND TESTING OIV[SJON FOR REVIEW 
ANO APPROVAL, 

2. PROVlDE BICYCLE-SAFE, STRUCTURAL STEEL OR CAST IRON 
VANE GRATES FOR INSTALLATION WHERE BICYCLE TRAFFIC JS 
ANTICIPATED, SUCH AS CURBED 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, AND SHALL CONFORM TO THE DIMENSIONAL 
REQUIREMENTS FOR PROPER INSTALLATION WITH THE CURRENT 
CONCRETE TOP UN ITS. 

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

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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<]=::::J DIRECTION OF FLOW 
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PLAN VIEW 
1213 ( 41¾ ") 

Cl-' 

15 SPACES AT 16,2 (3"l 1143 (45") 

A 

1454 (51'fi"l 

1150(451/4") I 
_[ T~21 r2 .. ) M~~x 

"r:--:g~. ~----S-E-~-T-~_o_:_F_-i ___ ~r.-.· ~- -:;, , •<> BAR , TYPI 

1454 ( 571/4 ") 

jG 
5012") MlN 

152 !6") MAX I I 
N a ------ ~ ~ - -

t I I I I Ft ~ 
~ -
~ 

~ I ~ 
( 

L ___ : ___ N' 
~ ~ -

-G 
PLAN VIEW 

PRECAST CONCRETE 
GRADE ADJUSTMENT RINGS 

EXISTING GRATE 

6 ( lj4 ") 

13 (1/z"l t,UN1r / ~ G~~"J (TYP 

"' I 

"' 
z 
0 -f-
u 
w 
Vl 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION IN ACCORDANCE WITH THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTIONS 605, 
606 AND 714, PERMIT ONLY GRATES AND GRADE ADJUSTMENT 
SYSTEMS SUPPLIED BY A MANUFACTURER LISTED IN BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT REPRODUCIBLE SHOP DRAWING TO 
THE MATERIALS AND TESTING DlVISION, BUREAU OF CONSTRUCTION 
AND MATERIALS FOR REVIEW AND APPROVAL. 

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

3. GRADE ADJUSTMENT RINGS 1 

A. CUSTOM FABRICATE EACH ADJUSTMENT RING FROM MEASUREMENTS 
PROVJDEO WlTH EACH ORDER. 

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

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

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

4. PROVIDE RADIUS OF 3 I 1/s"l TYPICAL FOR ALL FILLETS ANO ROUNDS, 
UNLESS NOTED. 

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

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

l r: 1= . - ~ - - ~ ~ ~ T---lr~;, .. , 
25 ! 1 "}~ 

I< 261/2 .. j 

~ =4BHEIGHT OF EXISTING GRATE 
>i. SETSCR~--- -- -- -- -- -- -- HEIGHT OF ADJUSTMENT REQUIRED 

OR BOLT 

--11--,,,r, .. , SECTION H-H 
6 ( lj4 ") H 
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76.2 !3"l TYP. 
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SECT ION A-A 
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~~·) 
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• 

SECTION B-B 
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J ~1~ 

-----\--1-= ~ I ~ 
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SECTION D-D 
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SEE NUii: 1 
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STRUCTURAL STEEL 
GRADE ADJUSTMENT RINGS 
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r ~1 ~ 
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~ 
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~ w 
- Vl 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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SEE DETAIL T-1. 
1422 ( 56") 

1219 ( 48 ") 203 ( 8 ") 

76( 3 ")- - ,_ -89(3½") 

25 I 
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~ .. FRAM.I;_ 

102 ( 4") MIN 
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I I 
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m V N m w 
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r 25 ( 1 ") 
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I 

/ 
I 

MIN 

\.140 ,._ 

' (51/z"l 13 C ½"l MIN 

MAX MAX 

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

,-13(1/z"JI IN 

132 ( 1 '. '4 ") MIN 

I 
I 

102-
( 4 ") 
•IN 

SEE DETAIL T-2. 

SECTION D-0 

16 ( ¾") MlN 

INSIDE DIRECTION 

64 ( 2½") 

32 J ( 11/4 "} 

~;J •IN I 

19 ( 3/4 ") 

!.QLj___1__"_l MIN 

SECTION A-A 

m 
ro • N w - N 

~ 

' ' N 
n -~ 

~ w 
w 

-102 
( 4 ") 1219 ( 48 ") 
•IN 

I 
__LI 

I 
L13 <¾"lMIN SYMMETRICAL 

ABOUT l '----32 ( 11/4") MIN 

----- --
FABRICATION FABRICATION 

TYPE M FRAME 

B B 

102 
( 4 ") 
MIN-

I 

/ 
,-

J 
,._J__ 

( 3 ") -,. 
lUV 

-
m 
ro 

1/4 ") MIN 
•IN 

I' TYP) c. ·;;j: 11 1 7 t,.._ 
~ 

71/,"l . .,, ,J 
13 ( ½"l MIN 

I 102 14") •IN 17 
SECTION B-B 

SEE DETAIL T-3. 
13 <½"> MIN7 

i 
64 ( 2½") 

L 
25 

6 ( l/4 ") 

TYP) MfN 
8 ( ;{6") 1// / 

•fN 

25 ( 1 ") MIN~ 
13 ( ½:"l MIN 

DETAIL T-1 

SEE DETAIL T-4. 

SECTION C-C 32 ( 11/4") MIN-,--j-L 

NOTES 
1. THIS SHEET DEPICTS THE DIMENSIONS REQUIRED 

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

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

3. WELD STRUCTURAL STEEL FRAMES IN ACCORDANCE 
WITH THE REQUIREMENTS OF PUBLICATION 408M 
408/2000, SECT!ON 1105,03Crl. 

v~ 
'°N 

~+~ 
N-

rol ro~ i n:.i____10: 
N 

DETAIL T-3 

25 C 1 "l MlN 

19 C 3/4 ") 

1 13 ( ½ ") MIN 

7 
64 ( 2½ ") 

j25 11"1 

6 ( ¼") 
•IN 

8 < ns"l TYP 
• N 

( 1 "l MIN 

DETAIL T-2 

19 C 3/4") MIN 
C l¼"l MIN 

ro 

11102 (4"l MIN 

DETAIL T-4 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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( SEE NOTE 21 
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~ -----' 
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TYPE I 
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SHORT DIRECTION, 

SEE NOTE 2. 
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TYPE 2 
STANDARD BOX 
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SEE NOTE 2, 
I 

r-----------'T7 
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FOR CMP 

r:-- -"""7'1 
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PLAN - INLET BOXES 
#16 (#5J BARS 
TOP AND BOTTOM 
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( SEE NOTE 5) 
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~.!.:_: .. 1 
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BARS TYP---', 
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WALL DETAIL 
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( SEE NOTE 5) ~ 

·~ 
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_l 

===.i-::===.,,,·· =:i"i~·, 'c'·r. ... . ; 
#13 (#4) BARS ( 1 ½II± 1/e II)' 

44 :!: 3 I +3 ( 1/e 11 ) 
--1 

DETAIL 

( 2¾"l 

( 21/s ") 150 (6"lMIN 300 ( 12 "l C TO C 
TYP. EACH WAY TOP & 

150 (6"lMIN 

178 ( 7 ") ( 13/4 11 ± 1/e 11 l 25 ( 1 " 1-o <-D"l 

DETAIL A 

100 MIN 
( 4" MIN) 
( SEE NOTE 

356{1411) MIN 

SEE EXPANDED 
WALL DETAIL 

J_ ,------+.;;;{ 

FOR Al TERNA TE 
JOINTS, SEE 
DETAILS A & B.--+-, 

SECTION C-C 

B 

2750 
( 9' -0 11 ) 

MAX 
HEIGHT 

DOWELS, 
SEE 
NOTE 6 

#13 (#4J BARS 
300 (12") C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
(0.20 in2/ft l WWF 
150(6") MAX SPA 
TOP & BOTTOM ----~ 

150 (6"lMIN 

178 ( 7 ") 

BOTTOM OR 420 rrm 'Vm 
( 0. 20 1n2/ft l WWF 

SECTION A-A 150 ( 6") MAX SPA 
TOP 8.. BOTTOM ---~ 

SEE EXPANDED 
WALL DETAIL 

356 ( 14 ") " ~_j •IN 

FOR ALTERNATE 
JOINTS, SEE 
DETAILS A & B. 

#13 ( #4) BARS 

SECTION D-D 

300 (l2 11 l C TO C 
TYP, EACH WAY TOP & 
BOTTOM OR 420 rrm2/m 
(0.20 ln2/ft l WWF 
150 ( 6 11 ) MAX SPA 
TOP & BOTTOM 

SECTION B-B 

SEE DETAIL A 

PROV I DE ~ 
ONE LAYER OF 
REINF, 
250 rrm2/m 
( O, 12 !n2/FT ) 
EACH WAY MIN 

150 

178 C 7 ") 

SECTION E-E 
TYPE 3 ONLY 

( SEE NOTE 9) 

NOTES 
1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE 

REQUIREMENTS OF PUBLICATION 408/2000, SECTION 605, 

2. PROVIDE INLET BOXES WITH 610 x 1150 t24"x 45 1/~ 11 ) STANDARD 
OPENING TO ACCOMMODATE THE STANDARD TOP COMPONENTS. 

3. FOR CAST-IN-PLACE OR PRECAST CONSTRUCTION, PROVIDE INLET 
WALLS 150 ( 6") THICK, UNLESS OTHERWISE INDICATED. 

4. INLETS THAT EXCEED THE MAXIMUM HEIGHT SHOWN SHALL REQUIRE 
SPECIAL DETAILS AND DESIGN FOR THE INLET WALLS ANO BASE. 
CONSTRUCT INLETS THAT EXCEED 1500 ( 5' l 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 f 4 11 ) FROM THE TOP OF THE INLET BOX, PROVIDE AN ADDITIONAL 
#10 ( #3) REINFORCEMENT BAR LOCATED 40 ( 1 ½ "l FROM THE TOP OF 
THE INLET BASE, FULL WIDTH ALONG THE INLET FACE. IF REINFORCED 
CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF 
WALL TO 25 rrm ( 1 11 ), 

6. PLACE # 1 3 ( #4) RE I NFORCEMENT BARS , MIN I MUM 300 ( 12 ") LONG, 
SPACED AT 300 ( 12 11 ) 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 rs CONSTRUCTED AS SHOWN IN 
DETAILS A & B. 

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

8, FOR PI PE DIAMETERS LARGER THAN 1200 ( 48 "l RCP OR 1350 ( 54 "l 
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 CHS 25) LOADING AND IN ACCORDANCE 
WITH PUBLICATION 408/2000. 

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

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

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

6. 

6. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 

(CAST-IN-PLACE) 

SHT J_ OF ...10 

RC-34M 



1454 (57 1/4") NOTES 
152 ( 6"} TYP 7 ,.-.A 

I 

1810 l 71 1/4 ") 

1. CONSTRUCT INLET BOXES IN ACCORDANCE WITH THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 714. 

0 

"' 
0 
~ 

N 

"' "' 
~ 

m 

1f.· ~v: -!-.,·_:..,: :!:-,·.:v~•:!:-,· :v: :!_-.,. _ _-:· ~~-----~ 

STANDARD BOX 
,:,·J SEE NOTE 3. . "! 

152 { G"l TYP i:s C 
"-.,- r,' "f"~CT.V-:-~:...~..J: 1:.:·.·-;<(·1~·- '<( :~·- -<(f~-.-_ ... ·:~}.'.~:;;--.1_-

I _\=...:: 
z 
0 

A I 

9000 ( 36 11 0 l MAX 
FOR RCP 

IOR 11250 !42 11 0 JMAX 
FOR CMP 

B 

TYPE I 

STANDARD BOX 
EXPANDED IN THE 

SHORT DIRECTION, 
SEE NOTE 3. 

B 
1454 (571/4 11

) 

>-
u 
w 

'" 
0 

LONG I DIRECTION 

>-
'" 0 
r 
V, 

9500 
( 38 "0 l 
MAX OD 

•I_J___ 
D 

TYPE 2 
STANDARD BOX 

EXPANDED IN THE 
LONG DIRECTION, 

SEE NOTE 3. 

12000(48"0) MAX 
FOR RCP 

OR 14750 (54"0 l MAX 
FOR CMP 

TYPE 3 

STANDARD BOX 
EXPANDED IN 

BOTH DIRECTIONS, 
SEE NOTE 3. 

181 0 ( 71 1/4 ") 

PLAN - INLET BOXES 
100MIN(4"l 
( SEE NOTE 51 

PROVIDE 
ONE LAYER OF 
RE INF. 
250 nm2/m 
( O. 12 Jn2/FT l 
EACH WAY MIN 

I ~-r,1i~, 
:-I=--'-. ~,· . . _l 

LEGEND 

~ ADDITIONAL CONCRETE 
TO SHAPE THE BOTTOM 

C 

~1' - "' m"' 

0 

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

DETAIL A 
PRECAST CONCRETE INLET BOX 

BASE PREPARATION 

152 152 
~6") 1506 (59¼"1 (6") 

D ~ 
"' 

100 C4"l MIN_+-,---_-_-_-_-~--::-::=c-c-=-c===-.:..._;I 
( SEE NOTE 51 COVER ADJUSTMENT SLAB 7 

TYPE 3 

!I'.: 17
----- ··1· V •". 

-1: ~;1· . . 
0 
~ 
N 

#13 (#4J BARS 
300 ( 12 "l C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rrm 2/m 
<0,20 in2/ft l WWF 
152 (6") MAX SPA 
TOP & BOTTOM 

i:; 11 

( 6") MIN. 
178 ( 7 ") 

SECTION 0-0 
TYPE 3 ONLY 

1454 (57'L1"l 

{ 8 ") 
MIN --r 

F 

L 

::I, 
".'•. 

2750 
( 9' -0 ") 

MAX 
HEIGHT 

2. PERMIT ONLY PRECAST INLET BOXES SUPPLIED BY A MANUFACTURER LISTED 
IN BULLETIN 15. USE CLASS AA CEMENT CONC FOR PRECAST BOXES. 

3. PROVIDE STANDARD INLET BOXES AND COVER ADJUSTMENT SLABS WITH A 
610 x 1150 C 24 "x 46 ") OPEN ING TO ACCOMMODATE STANDARD TOP COMPONENTS, 

4. FOR INLETS THAT DEVIATE FROM THE STANDARD SUBMIT SPECIAL DETAILS AND 
DESIGN FOR THE INLET WALLS AND BASE TO THE BUREAU OF CONSTRUCTION 
FOR REVIEW AND APPROVAL. CONSTRUCT INLETS THAT EXCEED 1500 ( 5' l IN HEIGHT 
WITH STEPS SIMILAR TO MANHOLES (SEE RC-39Ml. FOR INLETS OTHER THAN 
AS SHOWN ON THE STANDARDS, PROVIDE REINFORCEMENT BASED ON PHL 93 (HS 25l 
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 ( 4"1 FROM 
THE TOP OF THE INLET BOX, PROVIDE AN ADDITIONAL #10 (#3) REINFOREMENT 
BAR LOCATED 40 ( 1 ¾ "l FROM THE TOP OF THE INLET BASE, FULL WIDTH ALONG 
THE INLET FACE. REMOVE ANY VISIBLE PORTION OF THE BAR, IF REQUIRED 
DURING INSTALLATION AND PRIOR TO JOINING THE PIPE TO THE INLET. IF 
REINFORCED CONCRETE PIPE IS USED, THE PIPE BLOCKOUT MAY BE FORMED 
'FLUSH' WITH THE INLET BASE. LIMIT PIPE BLOCKOUT OF WALL TO 25 nm ( l"l, 

6. PLACE SUBBASE MATERIAL MEETING THE REQUIREMENTS OF PUBLICATION 408/2000, 
SECTION 350.2, IN LAYERS 100 <4") THICK, COMPACTED TO A DENSITY 
SATISFACTORY TO THE ENGINEER AND INCIDENTAL TO THE INLET PAY ITEM. 

7. FOR PIPE DIAMETERS LARGER THAN 1200 C 48 "l RCP OR 1350 ( 54 "l 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. TAPERS MAY BE PROVIDED ON VERTICAL FACES OF PRECAST INLET BOX BASE 
UNITS TO FACILITATE FORM STRIPPING. HOWEVER, BOTTOM DIMENSIONS MUST 
NOT BE REDUCED. 

10. PROVIDE SUITABLE LIFTING DEVICES FOR HANDLING ANO INSTALLATION. 
GALVANIZE METAL DEVICES AS SPECIFIED IN PUB. 408/2000 
SECTION 1105. 

150 (6"lMIN 
#13 ( #4) 300 c 12 .,1 BARS 

SECTION A-A ~6~ro~A6~ ~A~

0

T6P & 

~

--,1,3 

SEE SHEET 7 
61 o­

( 24 ") 

I' )15~-Hq~ 

I . 1451/,"> I ,210 
L _ 150"> 

< O. 20 in 2 420 rrm2/ 
152 152 < 6"} ~r; keWWFm 

100 MIN (6"} )52 A, TOP & BOT. ~1; ''"' I I "" "., " , ,., ,. ., NOTE 5l '°" I ,. '" "" ,m'!f 
R AOJUSTMEN I < 6 "} """ _ _.ITIYPPIEEl T SLAB j 1506 < 59'/, "} > 52 

--'--'-''-.c._ _ ___J< 6 "} 

I co==~rn r 
'{', REINi~YER OF : ..,....-------.---J,;;;:t=::-1 

I 250 mm'lm > , 

• I 2,750 EACH WAY MIN --8' ' 
~ 9 -0"} . - • 

~ HEIGHT 2750 ; " MAX •,r I 9' - 0 "} ,J;' 
t MAX ~ 

.. HEIGHT .., 

13:;'.:,<@"ftftfa"/~ L.I;, f 
•--!.J.~·~. ·.•.. • . . -•13 ., •'i 

TYP. EAC C TO C ,=9-=Cl:'.J.:'.:;::~.~ 
BOTTOM O~ WAY TOP & ~--sr~ 152 ( 6 ") 

MIN 

{ #4) B 
300 { 12 ") ARS 

152 ( 6") MIN. 

178 ( 7 ") 
SECTION B-B 

( o. 20 rn2 420 rrm2/m 
152( 6 .,1 'ftl WWF 
TOP & BOT. AX SPA SECTION C-C 

FOR JOINT DETAILS, L_ ---
- _J 

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

1 A 1 fl I 71 ~ "l 
#JG (#5) BARS 

·-·- _l G ,;-_[_- - ,.,-, Jl 
~
'f-- - _-=fc ~·: <'~~, L 1

1 ~~ 1150 
I NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES .B::- -:H MIN - 145'/,"} I I I 7 I I 9>4 136"} MUST BE USED ON PLANS. METRIC AND 

'-'>'-----\L---~ CJJ ____l ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
SEE SHEET 7 152 ,- '/. " 
FORJOINTOETAILS. 16"}-' I )8101714) I 
SECTION G-G 

TYPE 2 

1810 171
1/,~_J 4 

#16 (#5) BARS n 7 - I --;i 
~J ---- ~-112~~, 
~-------:--- MIN 

1 1 1 7 
SEE SHEET 7 
FOR JOINT DETAILS. 

SECTION H-H 

I I 1150 I - 145'/,"> I ,210 

3-=3 occ-1"-~-1- · :_ . I I _j1 50 
"> "P L_ ---=._y 

I 1810 11>'/,"> I I I 

COVER 

TYPE 3 

ADJUSTMENT SLABS 

-boo l­
e 12 "l 
MIN 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
STANDARD INLET BOXES 
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~ 

V 
V 

~ 

~1~ 
M -

:<ii~ 
~ -

0 
w 
~ 

" w 
~ 

~ 

< 

x 
< 
2 

~ 
m 

~ 
~ 

N 

' ' 

229 
{ 9 ") 

610 - . -
( 24 ") I 

I ' ' I : 

I ,___ - 610 X 1150 
(24" x 451/~"l OPENING 
(LOCATION MAY VARY 
ACCORDING TO FEILD 
REQU I REMENTSl 

I 

- - - j_ - - - - - - - - - - _, 

I 

1829 ( 72") 229 
( 9 ") 

2287 ( 90") 

PLAN 

TYPE C, M, ORS 
INLET TOP UNIT. 

2-•16 c•5J AT 4 SIDES 
OF OPENING 

•15 ci 152 (•5 ci 6"J 

In ;' 
N~ 
N_ 

:! "' ~ ~ 
~ ~ ~ - -
0 = 
~ 0 - !'! -

O'l : 

~ ~ 

1· ·1 Kr - =l eV•<;J.··. • • 
• • 38 <11/,"I CLR.4SI 38 ( 1 ½ "J CLR. 

8-•16 ( •5J DIAG. 
AT OPENINGS. ( BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

_______ J__ ____ _ 

I • 1 6 " 305 
1 •s ci 12 "J 

r-+- PROVIDE ONE LAYER OF 
REINF. 250 rrm2/m 
{0.12Jn2/FT l 
EACH WAY MIN 

38 ( 1 ½ ") CLR. 

~ 2-•16 (#5) 
- ABOVE PIPE 
;::!; OPENING 
N 2159(85") 

#JQ (#3) Cl 305 ( 12") OR 
•13 c•4) Cl 305 C 12") AT 
SHORT WALLS ONLY 

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

w w ~I I~ I ', - I _.- /.J t------< Q: •16 Cl 305 ii:: . .'9 •. I .... ?1., •. .Ii 1;!(•5Cll2");! • 
• 

I I 
38 C 1 ½ ") 
CLR. 

( 9 ") 

• • • • 
~ ~ 
w w 
~ •16 Cl 305 ii:: 
;! c•s ci 12"l;;: 

1532 (601/~") 

1829 ( 72 ") 

SECTION A-A 

1229 

( 9") 

2210 
( 87 ") 

x 
< 
2 

0 

' 0 
~ 

~ 
~ 

~ 

~ 

:<ii~ ~-

C 
w 
~ 

" w 
~ 

~ 
< 

x 
~ 

V 
m 

V 
M 

N 

~1~ 
~ -

I 
' 
' ' 

229 
( 9 ") 

1150 (45~") 

I 

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

6\0x1150 ' 
(2<1" X 451/~") OPENING 

I 
( LOCATION MAY VARY 
ACCORDING TO FEILD 

' REQU IREMENTSJ 

I ' 
' ----------· 

I 

1829 ! 72 ") 

2287 ( 90") 

PLAN --

TYPE C, M, ORS 
INLET TOP UNIT. 

229 
( 9") 

In; 
N~ 
N_ 

~ 
N -
0 

~ 

~~ 

~ en 

2-•16 ( •SJ AT 4 SIDES 
OF OPENING 

. 
:;,: 
~ 
~ - ~ 
= ~ 
0 -

NOTES 

1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS 
OF PUBLICATION 408/2000, SECTION 605 AND SECTION 714. 

2. PROVIDE INLETS WITH A MAXIMUM HEIGHT TO BE THE GRADE ELEVATION. 
WHEN THE REQUIRED HEIGHT EXCEEDS 2750 < 9' l , SHOW SPECIAL DETA[LS AND 
DESIGN FOR THE INLET WALLS AND BASE. CONSTRUCT INLETS THAT EXCEED 
1500 IS'J IN HEIGHT WITH STEPS SIMILAR TO MANHOLES (SEE RC-39Ml 

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

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

517a 
5, PROVIDE A MINIMU'-1 HEIGHT OF 508 ( 20"1 MEASURED FROM 

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

6. PERMIT ONLY PRECAST MODIF(ED INLET BOXES SUPPLIED 
BY A MANUFACTURER LISTED IN BULLETIN 15. 

PIPE OPENING 
AS REQUIRED 100 {4"1 MIN. 

jT - - - - - - ~ - - - - - r· 
1 1 I I 1 1 
IL - - - - -'- .1. - - - - -1 I 

#\6 Cl 152 (#5 Cl 6") 

1-1 ~ , J l=l • • Y-> • (•) • • • 
-· - 38 ( 1 ½ ") CLR.::::iw 38 ( 1 ½ "l CLR. 

• 
I 

I'- : 
I 

38 ( 1 ½ ") 
CLR. 

2291 

( 9 ") 

• 
~ 
w 

8-•16 < •51 OIAG. 
AT OPENINGS. (BARS 
MAY BE HOOKED TO 
FACILITATE ATTACHMENT 
TO MAIN CAGE l 

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

' •16 Cl 305 
I< •s ci 12 "> 

0:•16Cl305a:: 
;! (#5 Cl 12");! 

1 s32 1 so'/~ "I 

I 829 C 72 "l 

SECTION B-B 

I--+-- PROVIDE ONE LAYER OF 
REINF. 250 rrm2/m 
C0.12fn2/FT) 
EACH WAY MIN 

I +-1--1--- 38 ( 1 ½ "l CLR. 

{

~ 2-•1s (#5J o 
- ABOVE PIPE : 
-. OPENING ..,. 

~ 2159(85") ~ 

OR 
AT 

•19 (#6) Cl 305 (12") 
W/2 ADO' L. • 19 ( #6) 
BELOW PIPE OPN'G. 

i-------<~1-16 Cl 3051~ 
;;: < •5 ci 12 "l;;: 

2210 
( 87 ") 

229 

( 9 ") 

PIPE OPENINGS 
AS REQUIRED 

PIPE 

25 C 1 "l MAX. 

HOLE CLEARANCES 

...l 

I 

-,----+--- -

STANDARD HOLES 

25 ( 1 ") MIN • 

NOTE: 
ADDITIONAL STEEL MAY BE 
ADDEO AROUND PIPE OPENING 
TO KEEP HOLE FORMER IN 
PLACE OURJNG FABRICATION. 

OPENING DETAILS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
INLET MODIFIED 

(CAST-IN-PLACE AND 

BOXES 

PRECAST) 

MODIFIED TYPE INLET 1829 ( 72 ") x 1150 ( 45 1/4 ") MODIFIED TYPE II INLET 610 (24") x 1829 (72") SHT _g_ OF ...10 
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w 
J 
m • 
~ 

~ 

1334 {52½") 

1r,. (11/, .. , 

t 
b 

r 
64 ( 2½") 

32 X 32 X 3. 2 MJN 
( 11/4 "Xl 1/4 "xl/s" MIN.) 
BEARING ANGLE 

INVERT ELEVATION, 
AS REQUIRED 

1219 ( 48 ") 

LONGITUDINAL 
SWALE 5LOPE.==J_ 

-152 
~ 
( 6 ") 

3.0 m < 10'-0") 

~1~ "1(\j::::I o_-
..,_ == 

~ 

:;::1~ 11:·1. __ •.• _~,.;:;;-.- ~I PROVIDE ONE LAYER OF AEINF, 
BAAS 250rrm2/m ( O. 121n2/FT.) 
EACH WAY MIN. 

A 

L 

-
152 

( 6 ") 

\150 (451/4") 

1454 (57 1/4") 

SECTION A-A 

#JJ (#4) BARS 
300 ( 12 "J C TO C 
TYP. EACH WAY TOP & 
BOTTOM OR 420 rTTTI2/m 
( 0. 20 ln2/fr J WWF 
152 ( 6") MAX SPA 
TOP & BOT; 

' 
I 
I ~- .,., ,,,,_,,., I EE NOTE 5. 
I 
I 
I 

f-- 38 ! 1 1/2 ") 
1150 1451/4") 152 

( 6") 

PLAN VIEW 

UPSTREAM BAA GRATE, 
SEE OETAJLS. 

38 ( ll/2")-
VARIABLE 

-J-
2 2 
V ~ 
N N 

0 w 
- m w w 

' ' 

~ 

-t,. 
152 

{ 6") 

A 

J 
w 
~ 

V 

~ 

( 1 1/2 ") 

~~=N~J~if~s s~~~~~Rg_ G"c'c•c"=-c· --~ 

PJPE LOCATION ANO SIZE AS 
REQUIRED, SEE NOTE 5. 

TYPE D-H INLET 

C 

L 

Io., m ( 3' l MIN j 

NORMAL SHOULOER SLOPE 

·~1 4 EDGE OF PAVE--.-,-,,-_J-j--,-c~, oc::o i f==il L 100 

( 4 ") ( 4 ") ACTUAL SHOULDER SLOPE 

51 1 TAPER TYP. , 
OR AS REQUIRED 

SECTION B-B 

3.0 m ( 10' l 

"7 
TYPE D-H JNLET I I 

~~ ~ ~ ~- I -,,,. ' ! : :~~~/iER _,,,,--,· I 1 \ ~ 
_Q_ '.'.! SLOPE / \ 

EDGE OF PAVEMENT 

BJ 
PLAN VIEW 

1011 TAPER <TYP), 
OR AS REQUIRED 

I 
NORMAL 
SHOULDER 
SLOPE 

JI~~ ; g~ 

~ ~-~ 

NOTES 
1. CONSTRUCT IN ACCORDANCE WtTH THE REQUIREMENTS OF PUBLICATION 

408/2000 SECTION 605. 

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

3, WELD STRUCTURAL STEEL GRATES IN ACCORDANCE WITH THE REQUIREMENTS 
OF PUBLICATION 408/2000, SECTION llOS.03(;), 

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

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

TYPICAL D-H INLET LOCATION 
SEE TYPICAL CORNER DETAILS 

' 

lJY I' 1: I' I' II 
I I I I I I I 

I I I I I I I I 
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I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I 
I I I I I II I I I 

Lo 
1213 (473/1") 

PLAN VIEW 

, 8 5 
<i==:=JDIRECTION OF FLOW 

, 98.5 

C 

_J 

;: 
~ -
~ 
w 

% .. ,-iJ r" 
r==-

~ 

°'"I :!:I ~ w 
N N 

~ 

x I ~ 

L==-i 
c16 {%") 

( 21/2 ") 

C, 

' C, 

z 
0 

>­u 
w 
V, 

(3.875") 8 SPACES AT \27 (5") C Tl_'I C = 10113 '~0"1 r~_J:175"' 

16 I %">-ji- I "'7:/\45• ( ~~.~- - - -- . T,~",' ¾"I 

B 7'. Z J 7 X 7 7 Z A Bi 
I ' -......_ I 

NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MAY NOT BE MIXED. 
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BAR GRATE 
6 ( l/4 ") 
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6 ( I/~") 

MIN 

BUREAU OF DESIGN 

INLETS 
TYPE D-H INLET 

( CAST-IN-PLACE AND PRECAST) 
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SWALE INSTALLATION 

DRAINAGE DIKE 
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~ ,~,~: ?>0/ /,/ / // 
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MEDIAN INSTALLATION 

DRAINAGE DIKE 

ROUND!NG REQUIRED 

.: .. :~ 
t.:1•A:r 

,, 8 

~ 

~ 

SECTION C-C 

1. 2 m 

I (4' I B I 

EMBANKMENT MATERIAL 

l.._B 

SECTION A-A 

"8 
~ 

NOTES 
1. DO NOT CONSTRUCT DRAINAGE DIKE TO A HEIGHT WHtCH CAUSES 

FLOODING OF THE SUBBASE. 

2. CONSIDER CONSTRUCTION OF THE DRAINAGE DIKE INCIDENTAL 
TO THE CLASS 1 EXCAVATION. 

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

HEIGHT - 150 (6") FOR SWALES, 300 ( 12"J FOR MEDIANS, 
UNLESS OTHERWISE DIRECTED 

FLOW LINE OR SWALE INVERT 

SECTION B-B 

,, 6 
( 61 1l NOTE: 

ROUNDING REQUIRED 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

DRAINAGE DIKE 
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1828 (6'-0") 

152115:.1~::.1 916 (3'-0") OPENING l~~~.1~521152 

( 6")1 ! 6··11 l -0··1 \"O"'Tti"t6") 

v 

~1~ 
v-

~

KEYED 
JOINT 

CONSTRUCT I ON 

A 

~ 
z 

- - 0 a.. 

t----+--~~--------+-++lr -3-
B ol o 1 ·1 rii L~ ~ ~ ;~I 

01? 

1 S2 

( 6") 

. ' 

PLAN VIEW 
( WITHOUT COVER) 

1524 (5'-0") 

1220 (4'-0") 

•.' A " .. 

' . . . . .. .. ' 
•13 (#4) BARS AT 
150 (6"l C TO C, 
BOTH WAYS 

FOR ALTERNATE JOINT, 
SEE DETAIL B. 

WIRE MESH SHIEL: 
SEE DETAIL A.~ 

rol V ~ ~ 
~ V 

N • 
N n 

w 
m 

1521 l.!32 
KEYED CONSTRUCT ION I( 5 •) 
JOINT, FOUR SIDES 

P¥ 
TYPICAL JOINT DETAILS, 

. ·1 SEE DETAIL 8. I I;. 
• • : • d 

• • (1> 'f 
. .. :;,. ;;.., 

• \JUTLET PIPE, -
00(4")0MINTO co 

200 ( 8") 0 MAX, ~ 
AS INDICATED. 

• • I 

25 c 1 "J MINIMUM----i___ 

"' "II - -
• •• ..::__,+--CLASS A 
• .,"U • ;----.z] CONCRETE 

DOWELS, SEE NOTE 4. 

916 (3'-0") OPENING 115211521152 

PLAN VIEW 

( W ( TH OUT COVER) 

1474 (4'-10") 

1220 (4'-0") 

. . . 
~_,_·-; 

I #4) BARS AT 
150 (6") C TO C, 
BOTH WAYS 

FOR ALTERNATE JOINT, 
SEE DETAILS B OR C. 

25 { 1 ") 

916(3'-0"l OPENING IS2 
l 6") 1{ 6")'! 6") ( 6")°( 5")' ( 6") 

1828 (6'-0") 

SECTION A·A 

SQUARE SPRING BOX 
TYPE A 

1778 (5'-10") 

SECT (ON B·B 

CIRCULAR SPRING BOX 
TYPE B 

• 0 

KEYED CONSTRUCTION 
JOINT 

WIRE MESH SH(EL~ 
SEE DETAIL A.~ 

CRIMP AROUND OUTLET ENO OF 
PIPE ANO SECURE TO PIPE WITH 

GALVANIZED STEEL WIRE OR OTHER 

ACCEPTABLE FASTENING METHODS. 

19 x 19 <3/~"x3/~"lWIRE MESH SCREENING, 

1.:37 ( 17 GAGE) THICK MINIMUM, GALVANIZED 

AFTER WEAVIN 

I 

' ' • 
I 

-
DETAIL A 

WIRE MESH SHIELD 
63 < 2½ ") 

50 :t 3 
( 2 "±"1/a ")I 

44 + 3 7 
( 1 r~ ,-;-± 1/a ") 11 F 

38 ± 3 

_G
2+3 

"±"1/a ") 
25 + 3 

-D 
- ( 1 "+1/a ") 
j {-0") 

( 1 ½ "± 1/a "l-----f------:1 L 
l-

54 c 21/a "l 

60 ( 23/s ") 

KEYED CONSTRUCTION 
JOINT 

TYPICAL JOINT OETAJLS, 
SEE DETAIL C. 

100 ( 4"1 0 MIN TO 
200 ( 8 ") 0 MAX, 
AS INDICATED. 

\

OUTLET PIPE, 

DOWELS, SEE NOTE 4. 

44 :t 3 
( 1 :r~ "±1/a "l_____l___J"--...---------

( 5 ") 

DETAIL B DETAIL C 
TYPICAL JOINT DETAILS 

NOTES 
1. PROV IDE SPRING BOXES MEET I NG THE REQUIREMENTS OF PUB LI CAT ION 

408/2000, SECTION 605. 

2. PRECAST SPRJNG BOXES MAY BE USED IN LIEU OF CAST-IN-PLACE SPRING 
BOXES. PERMIT ONLY PRECAST BOXES SUPPL I ED BY AN APPROVED 
MANUFACTURER LISTED IN BULLETIN 15. 

3. LOCATE OUTLET PIPE AS REQUIRED TO SUIT FIELD CONDITIONS. 

~. PLACE NO. 13 ( NO. 4J RE INF OR CEMENT BARS, Ml N !MUM 305 ( 12 "l LONG, SPACED 
AT 300 ( 12 ") C TO C, AS DOWELS BETWEEN THE FOUNDATION AND WALLS WHEN 
THE CONSTRUCT I ON, EXCLUO ING COVER, IS NOT MO NOLI TH IC. THE DOWELS 
MAY BE ELIMINATED IF THE ALTERNATE JOINTS SHOWN IN DETAILS B OR C 
ARE CONSTRUCTED. 

5. PROVIDE REINFORCEMENT FOR WALLS AND FOUNDATIONS OF PRECAST BOXES 
MEETING THE REQUIREMENTS OF AASHTO-M199M. 

6. WHEN FILL HEIGHT OVER TOP OF BOX EXCEEDS 3. 0 m ( 1 O' l , REQUIRE 
A SPECIAL DESIGN. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SPRING BOXES 

... ""T' .0001 SHT .LOF...L o I /I 
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0 
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.; 

610 ( 24 ") 
MIN TO ~~ix< jg"l / m ::m !~D COVER CASTING 

/ 

o~t QN n-
oi"x 
oN< n-" 

-tt-,_ 
FOR TYPICAL 

\ \<, l X 
u 
~ 
m 

~­Wx 
~< 
:!i" 

V 

DETAILS 

6 ( i;. ") 

o? 
~)N 

r 

102 
( 4 ") 

6 ( 1/4 ") 

LOCATE CONSTRUCTION 
JOINT AT 3.0 m (10') 
C TO C. 
! SEE NOTE 6.) 

/ / 
a , 

/ 

/ 
I / 

/ 
/ 

/ 
/ 

/ / 

/ 
/ 

/ 

/ / 
/ 

/ 

/ 

I. 

NOTES 

CONSTRUCTION REQUIREMENTS: 

A. CONSTRUCT IN ACCORDANCE WITH 
PUBLICATION 408/2000, SECTIONS 
605, 606 AND 714; AND 
ASTM C-478M-90, STANDARD SPECIFICATION FOR PRECAST 
REINFORCED CONCRETE MANHOLE SECTIONS, 
AS MODIFIED HEREIN. 

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

STEP DETAIL 
SEE SHEET,. IJ -tt-, 

.1t7 i,• 

~n ? Vl_ 
O N 

-' ~ 
i::: ~~ 
~ -
~ ~o 

DETAIL "A" 
CONSTRUCTION JOINT 

!t.-MA.NHOL~ - - -J! /I ---

1 

/ 

/ 
/ 

.L 

C. PROVIDE STEEL REINFORCEMENT JN ACCORDANCE 
WJTH ASTM A165, STEEL WELDED WIRE FABRIC 
ASTM A663/A663M & A675/A675M, PLAIN BILLET STEEL BARS 
OR ASTM A615/A615M, DEFORMED BILLET STEEL BARS. 
PROVIDE MINIMUM YIELD STRENGTH OF 400 MPa (60,000 PSI l, 

C !RCUMFERENT !AL - rffo-•) 
<r z~ 
~~ w< 
r< 
J 
< 

REINFORCEMENT 
( FULL OEPTHl 

11 -tt-i 250 rrrn2/VERTICAL 
METER 
( 0.12 ln 2/VERTICAL 
METER I BOTH FACES '--lJ [ 

~~~~Jg~~EMENT I I 
( FULL DEPTH) 
250 rrrn2/HORIZONTAL 

11 -tt-i METER 
(0.121n2/HORIZONTAL 
METER ) BOTH FACES~ 

¼v-+1-
CONSTRUCTION JOINT Wtr 
t\S·t M~"" 

SEE DETAIL"A", 

o?lx QN < n-" 

'le_ 

r -tt, 
"°1't7 

I I VARIES 

I 457 TO 
61D 

t ! 16" TO 
24 ") 

I ~ I 
(4'~0") DIAMETER 

h 

I 

I 
I 

I 
t 

I 

I 
I 

I 
I 

I 
I 

I [CHANNEL. 
I SEE NOTE 4 

t 
I 

,,_---11---..., 

~· r wnl~ 
"'N '.: 

X 
u 
~ 
m 

FOR COVER 
SEE NOTE 1 , 

PART O. 

/ 

' / lr.b I ..._ _1_ ,,- h 

~TOP REINFORCEMENT 

t 
A 

. • I . . 
~ ~ 

FOR COVER -­
SEE NOTE 1 , 
PART D. 

"' BOTTOM RE!NFORCEMENTV 

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

0 FOR BASE SLAB DIMENSIONS 
SEE TABLE A. 

3 

__ , _ _L 

SECTION 

7 
A 

A-A 

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

I I 

l PIPE 

PLAN VIEW 
SEE NOTE 3. 

~

"s 
' " ~ 

tg ~ ,., 

~ [J: ADDITIONAL 
REINFORCEMEN~ 

MAIN 
REINFORCEMENT~ 

D. CLEAR COVER FOR STEEL1 
WALLS: CAST-IN-PLACE 

PRECAST 

FOOTINGS: CAST-IN-PLACE 

PRECAST 

SLABS: CAST- IN-PLACE 

50 ( 2 ") 
40 ( 11/z"l 

60 ( 2½ ") 
80 < 3 ") 
50 ( 2 ") 
50 ( 2 ") 
40 ( 11/ ") 
40 ( 1½") 
50 ( 2 ") 

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

2. FOR PIPES WJTH INSJDE DIAMETERS GREATER THAN 750 ( 30'') SEE 
MODIFIED CAST-IN-PLACE MANHOLES, SHEET 2, 

,. 

,. 

s. 

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

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

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

127 ( 5 ") 
THICK WALL 

254 ( 10 ") 
THICK WALL s. 

ROWS OF REINFORCING. 

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

SECTION B-B 

TABLE A 
BASE SLAB DIMENSIONS 

MAX DEPTH FROM 
TOP OF MANHOLE 
TO TOP OF 
FOOTING 

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

12.0 m (40'J 
15. 0 m < 50' l 
18. O m ( 60' l 

AS DESIGNED ( SEE NOTE 7 l 

FOOTING 
DIAMETER 

2060 ( 6' -9") 
2060 ! 6' -9") 
2060 ( 6' -9") 
2210 (7'-3") 
2440 ( 6' -0") 
2590 ( B' -6") 

FOOTING 
THICKNESS 

300 ( 1' -0") 
300 { 1' -0") 
360 {1'-3") 
360(1'-3") 
360 (1'-3") 
360(1'-3") 

< •4l TYP. 

, ,_,, 
,,.,6',0 
r,o' / 

~~Cl 

75 ( 3 "l 

OR C-C 

C 

8. 

7, A SAFE BEARING CAPACITY OF 0.15 MPa (1,5 Tons Per S.F.l UNDER 
THE ENTIRE BASE SLAB IS ASSUMEO TO DETERMINE THE BASE S!ZE. 
WHEN THE SUBSOIL IS EXTREMELY POOR, PROCEED WITH CONSTRUCTION 
ONLY AFTER THE ENGINEER SPECIFIES AN ADEQUATE BASE DESIGN. 

FOR FOOTING TOP REINFORCEMENT, BOTH DIRECTIONS, USE NO. 19 ( 6) 
BARS AT 300 { 12 ") FOR DEPTHS TO 18. 0 m ( 60' l OR 635 rrm 2/m 
( 0, 30 ln 2/FT> WWF FOR DEPTHS TO 9. 0 m ( 30' l AND 680 rrrn 1/m 
(0,32 ln 2/FTJ WWF FOR DEPTHS GREATER THAN 9,0 m (30'1 152 (6") 
MAXIMUM SPACING FOR WWF, 

9. FOR FOOTING BOTTOM REINFORCEMENT, BOTH DIRECTIONS, USE N0.13 ( 4) 
BARS AT 460 ( 18 "l FOR DEPTHS TO 18. 0 m ( 60' l OR 320 rrrn 2/m ( O. 15 in 2/FTJ 
WWF FOR DEPTHS TO 9.0 m (30') AND 340 rrm 2/m (0.16in 2/FTl WWF FOR 
DEPTHS GREATER THAN 9.0 m (30'J 152 (6") MAX!MUM SPACING FOR WWF. 

10. ALL DIMENSIONS ARE IN MJLL!METERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( l PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

STANDARD MANHOLES 
CAST-IN-PLACE MANHOLES 

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

REINFORCEMENT AS SHOWN ABOVE AT EACH FACE OF THE WALL 
INSIDE MAIN RElNFORCEMENT. 
FOR WALLS 127 {5"J THICK KEEP MAIN REINFORCEI-AENT CENTERED 
IN WALL. PROVIDE ADDITIONAL REINFORCEMENT AS SHOWN 
ABOVE, MAINTAINING REQUIRED COVER. 

SHT _J_ OF~ 

RC-39M 
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2134 (7'-0"l l,UNJMUM . . -- -1 381 (1'-3") 381 ( 1'-3") I 1372 (4'-6") MINIMUM MIN. 
MIN. I I 

1220 (4'-0") VARIABLE 

VARIABLE 

' 0 \ 
w tpcw MANHOLE 

~o 
WN 

I 

\I I 

- L .i 
11 I 

I I 

/ I 

/ 

"EDGE BEAM" 
REINFORCEMENT 

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

T MANHOLE 
r SLAB STRIP 

I 

-f, r - - - -7 

', I 
kM<IN\!Ql.~ I _ _L _ I 

& SEWER \ I 
I ,, 

b.. - - -
__ J 

'~ -
305 ( 12 ") 

FIGURE 1 

PLAN-TOP OF 

X m r < u J z ~ 
w ~ 
J 0 
z r 
< oc 
~ 0 
~ ~ 

SLAB 
LVUL ........... ..,, "" "EDGE BEAM" 

I <' ., • .,uro," y- "EDGE BEAM" 
REINFORCEMENT 

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

FOR DESJGN REQUIREl.!ENTS SEE NOTE 1, SHEET 5. 

2. INCREASE BOX SIZE WHEN REQUJRED TO KEEP WALLS OF MANHOLE 
BOX SECTION FLUSH WITH THE OPENING FOR PIPES LARGER THAN 
1050 ( 42") JO. INDICATE THE BOX SIZE ON THE CONSTRUCTION PLANS 
OR SHOP DRAWINGS BASED ON THE DESIGN PROCEDURES PROVIDED BELOW. 

3. DESIGN PROCEDURE FOR MANHOLE BOX SECTION1 

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

3A. TOP SLAB 
DESIGN A 305 ( 12") WIOE 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 !N THE 
SHORT DIRECTION. SEE FIGURE l FOR DETAILS. 

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

3B. "EDGE BEAM" 

I 
·, 

- -I­
I 

===t_ TOP SL AB 

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, [NCREASE DEPTH OF "EDGE BEAM" 
BY PROVIDING ADDITIONAL CLEARANCE BETWEEN THE SLAB ANO TOP OF 
OPENING. LOCATE HORIZONTAL STEEL FOR BEAM ABOVE THE SOFFIT OF THE 
OPENING. SEE FIGURE 2 FOR DETAILS. "!' _.,.., ~ 

m' -.,..,:.. = _, 

MANHOLE STEPS, 
SEE SHEET 3 

oc 

ii 
w 
> 
0 
u 
~ 
0 

X 
r 

'?I 
~ 
w 
0 

0 
w 

0 ;;­
o N 
n-

o' Ix oN< .,..,=;:I! 

-1 CONSTRUCTION JOINT 
E AT3.0m(10'-0") 
o C TO C TYP, 
c:Q SEE DETAIL "A". 

;1 
J 

ml ; ~ -- lA 
< 
r 
0 

381 ( 15 ") J rl 

MINIMUM 

!= 
~ 

0 
0 ~r oO ~ - ' -W, X 

N < - , 

I I 

I l SEWER 
Ci_ MANHOLE 

PLAN VIEW 

610 ( 24 ") 
MIN TO 

762 ( 30") 
MAX IO 

I 

~LE 

\~FOR REBAR IN 1219 
DIAMETER MANHOLE 
SECTION, SEE 
SHEET 1 

0 

' '-

WALL L FOOTING 
REINFORCEMENT REINFORCEMENT 

REINFORCEMENT DETAILS AT 
VERTICAL OPENINGS 

{ 4' -0") 

NOTE: ONLY BOX WITH MAIN REINFORCEMENT 
SHOWN FOR CLARITY. 

SHRINKAGE AND 
TEMPERATURE 
STEEL 

z 
< 
~ 
~ 

J 
J 
< 
3 

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

~-~-L 

SEWER 

FOOTING SPAN 

FIGURE 2 

ELEVATION-OPENING 

•19 ( #£) 

DIAGONAL 

•19 I •GI DIAGONAL] ~ \ 

~~Ji~?~':,:" ~ CJ, , . rE;J I]~ 
SEE NOTE A,· J 

a 

~ 
V 
n 

SEE NOTE 8.-

SECTION B-B 
SHEAR REINFORCEMENT 
STIRRUPS, AS REQUIRED 
BY DESIGN. 

I 
I I 

f -I 
1219 ( 4' -0") DIAMETER 

- - -_,,-::..~~TE A. 

1372 (4'-6"JMIN!MUM 
SEE NOTE 2. 

I 
-1--- I __ _ 

I 
SEE NOTE 4, 
SHEET 1, 

I 
/ 

/ 
I 

SECTION VIEW 
MODIFIED MANHOLE 

N 

•13 (#4) BENT DOWELS 

w ~j~ m ' > w- r 
N -

m 
< 

Af : 
g, 
r 

381{15"). 1-

MINIMUM J < 
< ~ 

Xz 0C 

wlO~~ ~ o~wll.. o:: ;-...Jo ~ 

:a w5't;tf] ~ 
ll.. -u u ocJ_ 

~J 
~~ 
~ 

KEYWAY, 
SEE DETAIL "8", 

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

SECTION A-A 

B7 
SEE NOTE 8. 

m 
< 
J 
~ 

~ 
0 

~ 
0 
r 
r 
< 
~ 
~ 
< 
m 
oc 
w 
z oc 
0 
u 

SEE NOTE 3A 

•19 ( •6J BARS 
AT 100 ( 4") 
C TO C 

B.J 
NOTE A: BARS REQUIRED TO SPAN 

FROM WALL TO WALL. 

FOR PIPES GREATER THAN 750 (30") TO 2100 (84") INSIDE DIAMETER 
NOTE 8: PROVIDE ADOJTIONAL BARS 

AS REQUIRED BY DESIGN 
WHEN OPENING IN WALL 
JS PRESENT <TYP). 

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

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

3D. FOOT I NG 
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. DO NOT TAKE INTO ACCOUNT THE 
CONCRETE IN THE CHANNEL WHEN CALCULATING CAPACITY OF THE FOOTING. 

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

102 ( 4 "l 
152 ( 6 ") 

6 ( 1/~ ") 6 ( I/~") 
6 ( 1/~")n 6 ( I/~") 

N 

0 

~ L+-1:---;1 
LOCATE 
CONSTRUCTION 
JOINT AT 3, 0 m 
(10'-0") C TO C. 

~-'--- li------il 
~L--f---1 

DETAIL "A II 

CONSTRUCTION 
JOINT 

DETAIL "B" 
KEYWAY 

SEE NOTE 6, SHEET 1 

SEE NOTE 6, SHEET 1 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
MODIFIED 

CAST-IN-PLACE MANHOLES 

OM~ 
p ••• 2--. 2000 I SHT _l_ OF 2... 
:, I L)/ 
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!!'iii ALTERNATE ACCEPTABLE 
CONFlGURATION 

NOTES 

ADJUST TO FINAL GRADE WITH 
PRECAST CONCRETE GRADE RINGS ( 2½") 

6) 254 ( \0") FOR CAST- IN-PLACE 
127 ( 5 ") FOR PRECAST 

TOP OF 

MANHOLE_\___!~---, 

INSIDE FACE 
OF MANHOLE 

I, PRECAST MANHOLES MEETING THE REQUIREMENTS OF PUBLICATION 
408/2000, SECTION 714, MAY BE SUBSTITUTED FOR THE 
STANDARD CAST- IN-PLACE MANHOLE. 

I 

ES 
I 

610 ( 24 "l MIN TO 
762 ( 30") MAX ID-.........._ 

OR BRICK ANO CEMENT MORTAR, 
MAXIMUM 305 ( 12") TOTAL THICKNESS. 

TYPICAL CONICAL 
TOP SECTION 

57 

( 21/~ ") 

~ 

INSIDE FACE 
OF MANHOLE 

NONSHRINK 
MORTAR 

( 2 1/a ") 

( 23/a ") 

zl z 
!!'iii 10· i i 

254 

~", 
~ 

i.!.Q.'.'.L_J L INSIDE FACE 
MIN OF MANHOLE 

PLAN VIEW 

N 

, 
gl g ~i-
"'J!I 1r-i _x .. 

N> 
:u 
oO 
0~ 
nu 

76 
( 3 ") 

VIN 

SIDE 

1d 
( 4 ''l I 

"91 ~Ii 
~ 

VIEW 

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

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

4. FOR RISERS OR BASE SECTIONS WITH OPENINGS, PROVIDE A MINH.IUM 
HEIGHT OF SECTION SO AS TO PROVIDE AN UNCUT WALL EQUAL TO 
20% OF THE OPEN I NG, BUT NO LESS THAN 203 { 8 "l , BETWEEN THE 
OPENING ANO THE CLOSEST JOINT BETWEEN RISERS - SEE DETAIL B. 

5. FOR PRECAST RISER OR BASE SECTIONS WITH ONE OPENING LOCATED 
AT DEPTHS TO 18.0 m (60'), PROVIDE CIRCUMFERENTIAL REINFORCEMENT 
IN ACCORDANCE WITH SECTION B-B. FOR SECTIONS WITH TWO OR MORE 
OPENINGS, LOCATED AT DEPTH OF 3.0 m ( 10' J ANO LESS, PROVIDE 
CIRCUMFERENTIAL REINFORCEMENT EQUAL TO 340 rrmZ/VERTICAL m 
( O. 16 In Z/VERTICAL FT. J FOR THE HEIGHT OF RISER OR ,BASE SECTION. 

6, FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED AT A 
DEPTH GREATER THAN 3. 0 m ( 10') , BUT LESS THAN OR EQUAL TO 7. 6 m ( 25' l 
PROVIDE CJRCUMFERENTIAL REINFORCEMENT EQUAL TO 930 rrm 1 /VERTICAL m 
( 0, 44 In Z/VERT ! CAL FT. l FOR THE HEIGHT OF THE RI SER OR BASE SECT! ON. 

7. FOR RISERS OR BASE SECTIONS WITH TWO OR MORE OPENINGS, LOCATED 
AT DEPTHS GREATER THAN 7. 6 m ( 25') , USE A 254 ( 1 O"J TH !CK WALL RISER 
OR BASE SECTION WITH CJRCUMFERENTIAL REINFORCEMENT EQUAL TO Q:> 

~ DETAIL A 470 rrmZ/VERT!CAL m ( O. 22 !nz/VERTICAL FT.) EACH FACE. 

, 

" X 

~ 

0 
w 

' 0 

~ 

i' \;,-;,, ,. 

SEE DETAIL A, 
THJS SHEET. 

SEE DETAIL 

~ 
~ 

PROVJDE VERTICAL BARS 
8 13 ( 8 4) AT 405 ( 16"') 
C TO C HOOKED TO THE 
BASE SLAB REINFORCEMENT 
IF MESH JS USED AS WALL 
REINFORCEMENT IN THE BASE 
SECTION. SEE DETAIL C. 

PRECAST MANHOLE 
FOR PIPES 750 ( 30") INSIDE DIAMETER * SEE TABLE 8 FOR BASE SLAB 

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

TYPICAL RISER SECTION 

TYPICAL R!SER SECTION 

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

CHANNEL I 

SEE NOTE 7. 

152 ( 6 ") 

( 9 ") 

ANO LESS 

FOR TYPICAL STEPS 
SEE VIEWS ABOVE. 

WALL REINFORCEMENT ____ 
CIRCUMFERENTIAL FULL DEPTH 
2SO rrm 2 /VERTICAL m 

( 0, 12 ln 2 /VERTJCAL FT) 
VERTICAL FULL DEPTH 
170 rrm 2/HORIZONTAL m 

( O, 12 ln 2 /HORJZONTAL FT J 
PLACE REINFORCEMENT MESH 
CENTRALLY IN WALL. 
SEE NOTES SAND 6 FOR STEEL 
REQUIREMENTS AT OPENINGS. 

cs 

DETAIL 

20, 

fl 

PROVIDE NON-SKID 
SURFACE ON TREAD. 

s,-,. 
.. . -to,.t 

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

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

9, PROVIDE ADDITIONAL REINFORCEMENT BARS AROUND OPENINGS AS SHOWN 
ON REINFORCEMENT DETAILS AT OPENINGS SHEET 1, 

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

11, PROVIDE MANHOLE STEPS MEETING THE REQUIREMENTS OF PUBLICATION 
408/2000, SECTION 605,2(cl. ALTERNATE CONFIGURATIONS AND 
DIMENSIONS, AS APPROVED BY THE ENGINEER, MAY BE USED. 

STEP WITHOUT HOOKS 
SEE NOTE 1 O. 

STEP WITH HOOKS 12, PROVIDE MINIMUM 25 l 1 ") SECTION DIMENSION FOR METAL STEPS. 
PROVIDE MINIMUM 19 ( 1/~"l SECTION DIMENSION FOR NON-DETERIORATING 
MATER I Al STEPS. 

• m 

~ -
n 

0 0 
N 

z 
0 • 

z 
0 ~ z - ~ z ~ 
w w 
~ J 0 

~ 

• 0 
z 

460 0 
~ { 18 ") N 
~ 

MIN 0 m 

• 

B 

20, 

fl 

TYPICAL STEP CONFIGURATION 

MANHOLE STEPS 

1q o ( it3) BAR 

l§__J_]_ ") 
MIN 

DETAIL C 

PRECAST 
MANHOLE 
HEIGHT 

JO~~ ~ 
~~20018'1 I 
~"IN 

Liao ( 4 ") 

ALTERNATE DETAIL 
AT OPENINGS 

SEE NU It 1 l, 

TABLE B 

TOP STEEL BOTTOM STEEL 
REQUIREMENTS REQUIREMENTS 

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

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

0.0 m TO NO. 13 BARS AT 150 C TO C NO. 13 BARS AT 300 C TO C 
9.0 m OR 700 rrm 2/m WWF 1 SZ OR 340 rrm 2/m WWF 152 

MAXIMUM SPACING MAXIMUM SPACING 
(O'-O'TO) (N0,4 BARS AT 6" C TO C) CO. 4 BARS AT 6" C TO C) 30' -0" OR O. 33 Jn2/FT WWF 6" OR 0, 16 JnZ/m WWF 6" 

MAXIMUM SPACING MAXIMUM SPACING 

J I 12191;'-0'1 DIA I ~ 
( 5 ") ( 5 ") 

> 9. 0 m NO. 16 BARS AT 150 C TO C 
TO 18,0 m OR 1190 rrm l/m WWF 152 

MAXIMUM SPACING 
(>30'-0") (N0.5 BARS AT 6" C TDC) 

NO, 13 BARS AT 150 C TO C 
OR 575 rrm 1/m WWF 152 
MAXIMUM SPACING 

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

STANDARD MANHOLES 
PRECAST MANHOLES & 

MANHOLE STEPS 

SECTION B-B 
TO 60' -0" ORO, 56 !n2/FT WWF 6" OR 0.27 ln 2/FT WWF 6" 

MAXIMUM SPACING MAXIMUM SPACING SHT .l... OF __2._ 

SEE NOTE 7, SHEET 1 

RC-39M 



\8, I a,, E)__ SEE DETAIL A 

I 
ELEVATION 

AISED LETTERS, 25 ! 1 "l-. 

VIEW 

AND NOTE 3, 
FOR SELF-SEALING 
MANHOLE COVER 
OETAILS. 

CHECKERED • ,,~:S'f 
TOP DESIGN i /~,;,-~ ----r/ 

:c;fu~r't'".-i.,4 ~~ , !FT HOLES• 
..... --""~ ,-, "-nr1cALES 

3 
AND 4. 

\ SEE NOT 
\ 

~~~ 

J 
~ 

ELEVATION VIEW 

~ 

(N ooo<&',H \] _ L_______IJ::>ooo'<C,O~ v·- iYP!CAL LIFT HOLE 
~ 0 0 0 ~ 0 . SEE NOTES 3 AND 4.' 

\ 
•• '- I 

.,-.·~ '-' X ' 1/ . . :~IJ CHE --------~~xx I- 'J.. . / 
·:,A, ~~t,jSER -......___ -, - ..:::,._;., 

,_,.aO LET;':~i::,. 25 ~ 
PLAN ·/JEW 

RAISED LETTERS, 50 l2"l 
AL TERNA TE :_ETTER ING 
INCLUDES 5.!.NlTARY, 
~ATER A~D ~LECTRIC, 
PROVIDE LETTERING 
\¥HEN SPECiFlED. 

;;. 

~ 

oooos:, ;· 
\00000 

~

00 ); 
0 0 ,,->' 

--~ 
PLAN VIEW 

CAST IRON MANHOLE COVER 
I PLATEN COVER) 

CAST IRON MANHOLE COVER 
I STANDARD COVER! 

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

ELEVATION VIEW 
OF MANHOLE FRAME 

\/-MACHINED SURFACE 

*7 ( %2 ") w.~ ,T •~/ 

*"INIMUM *~I~ DIMENSIONS OF 5. 5 ( 1/:,2 ") 
DOVETAIL FOR 
GASKET, I 6 ( 1/4 , J 
SEE NOTE 3. ~ 

A 

L -i---.SETSCR..EW..L_B_QL_L 
OR cIAMP!NG 
DEVICE TO 
RESIST MOVEMENT 
( TYP 4 PLACES) 

PLAN VIEW 

A 

J 

ONE PIECE ADJUSTMENT RISER 

+ afWa:'1 L~ : ' 

SECT! ON A-A 

ADJUSTMENT SOLT 
2 REQUIRED ( MIN 

B 

J 

PLAN VIEW 

MULTI-PIECE ADJUSTMENT RISER 

i 1 
SECTION B-B 

DETAIL A 
GASKET SEALING SYSTEM 

ADJUSTMENT RISERS 

NOTES 

1. PROVJDE MANHOLE FRAl.4ES AND COVERS MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 605, 2( bl. 
DESIGN MANHOLE FRAME, COVER ANO GRADE ADJUSTMENT 
R!NGS FOR PHL 93 ( HS25J LIVE LOAD. IF MANHOLES ARE NOT IN OR 
ADJACENT TO ROADWAY, DESIGN FOR ALL POSSIBLE LIVE 
LOADS AS APPROVED BY THE DEPARTMENT. 

2. PROVIDE MANHOLE FRAl.4ES, COVERS AND GRADE ADJUSTMENT RISERS 
SUPPL JED BY A MANUFACTURER AS LISTED IN BULLETIN 15. 
FOR A BULLETIN 15 LISTING, SUBMIT REPRODUCIBLE SHOP DRAWING 
TO THE BUREAU OF CONSTRUCTION ANO MATERIALS, MATERJALS ANO 
TESTING DIVISION FOR REVIEW. 

3, PROVIDE A GASKET SEALING SYSTEM, DOVETAIL GROOVE AND 
CONTINUOUS GASKET, AS INDICATED !N DETAIL A, TO PREVENT 
INFLOW THROUGH THE BEARING SURFACES, OF SURFACE RUNOFF 
WATFR INTO THE MANHOLE SYSTEM, WHEN SPECIFIED, PROVIDE 
6 ( 1/~ "l DIA ONE PlECE SELF-SEAL POLYISOPRENE ROUND GASKET, 
40 DUROMETER GLUED IN PLACE, PROVIDE -:-WO ( 2l L !FT HOLES 
AT 180" TO FACILITATE COVER REMOVAL FOR SELF-SEALING 
MANHOLE COVER. 

4, PROV/OE ONE LIFT HOLE TO FACILITATE COVER REMOVAL FOR 
NON-SEALING MANHOLE COVER. 

5. FRAME ANO GRADE ADJUSTMENT RISER TO HAVE A MINUMUM BEARING 
S!:AT OF 25 ( 1 ") FOR COVER. 

6. LOCATE TOP OF FRAME OR ADJUSTMENT RISER 3 ( 1/a ") BELOW T!-IE 
TOP OF ~OAOWAY SURFACE. 

7. PROVIDE GRADE ADJUSTMENT RISERS MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000 SPECIFICATIONS, SECTION 606, 
~NO AS ~ODIF!EO HEREIN: 

A. CUSTOM FABRICATE EACH ADJUSTMENT RISER ~ROM 
MEASUREMENTS PROVIDED WITH EACH ORDER, 

8, MANUFACTURE BAR STOCK AND RETAINER CLJP 
FROM U.S. MADE CARBON STEEL MEETING OR EXCEEDING 
THE MINIMUl.4 REQUIREMENTS OF ASTM A-36!,(, 

C. REQUIRE FULL CIRCUMFERENTIAL WELDS ON BOTH TOP 
AND BOTTOM RINGS, MAKE THE INNER WELD A BEVEL GROOVE 
'#ELD ( FLUSH FJN!SH) FOR PROP:;'< SEATING OF MANHOLE 
LID AND MAKE THE OUTER WELD ti :; !LLET WELD, 

0. !,(AKE THE MJNJMUM WIDTH OF .SCTTOM :.NO TOP BAR STOCK 25 ( 1 ") 
AND 10 ( 3/4."), RESPECTIVELY, 

E. TAP THE BOTTOM BAR STOCK FOR MULTI-PIECE ADJUSTMENT 
RISER FOR M14 ADJUSTl.4ENT BOLT. 

F. REINFORCE THE ADJUSTMENI RISER ADEQUATELY TO PREVENT 
BEND I NG, 

G. PROVIDE AN ADJUSTMENT RISER WHICH !S FLUSH WITH 
COVER AND DOES NOT ALL:JW EXCESSIVE MOVEMENT. 
PROVIDE AN ADJUSTMENT RISER WHICH CONFORMS TO THE 
SHAPE OF THE ORIGINAL FRAME. 

S. ATTACH FRAl.4E ANO/OR PRECAST CONCRETE GRADE RINGS RIGIDLY 
TO TOP OF MANHOLE. USE 3-M14 THREADED STUDS WITH HEX HEAD 
NUTS ANO WASHERS, INSERTED THROUGH AT 16 ( ¾."l DIA HOLES THROUGH 
FRAME ANO/OR RINGS. SPACE HOLES AT 120° ANO 50 (2"l FROM OUTSIDE 
EDGE OF FRAME. Et.48ED STUDS 102 ( 4") MINIMUM INTO MANHOLE. GROUT 
STUDS INTO MANHOLE. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
COVERS, FRAMES AND 
ADJUSTMENT RISERS 

SHT ~ OF ..2... 

RC-39M 



1. DES !GN REQU IREMENTS1 

A. DESIGN SPECIFICATIONS1 DESIGN DIVISION 1 OF AASHTO, STANDARD 
SPECIFICATIONS FOR HlGHWAY BRIDGES, 1992, INCLUDING THE LATEST 
INTERIM SPECIFICATIONS AND AS SUPPLEMENTED BY THE DESIGN MANUAL, 
PART 4, AUGUST 1993 EDITION ( INCULDING LATEST REVJSIONSJ. 
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 EXISTING 
STATE OF STRESS OR 0. 15 MPa ( 1. 5 TONS PER SQ. FT. l , WHICHEVER 
IS GREATER. 

O. DESIGN THE MANHOLE FOR A LIVE LOAD OF PHL 93 ( HS25 l 
ANO WITH 307. IMPACT, EXCEPT 00 NOT USE IMPACT IN THE 
DESIGN OF THE FOOTING. IF MANHOLES ARE NOT JN OR 
ADJACENT TO A ROADWAY, DESIGN FOR ALL POSSIBLE 
LIVE LOADS AS APPROVED BY THE DEPARTMENT. 

E, DESIGN THE MANHOLE FOR1 
ACCELERATION DUE TO GRAVITY, g = 9.81 m1/ 
DENSITY OF EARTH,ci'E = 1920 l<g/~ ( 120#/CF l 
¢ = ANGLE OF INTERNAL FRICTION = 33• 
DRY AT REST EARTH PRESSURE= l<oci'E = 0.0D1( 1-sin ,blci'Eo 

3. HOOP STEEL! 

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

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

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z Fs ,Y.dc x 2oat x b ( 17. 2 N/m 
NO. OF BARS ( 98 k rps/FT ) 

p HH MAX 

0.001 X 0.46 X 1920 X 9.81 = 8.7 MPa 
SATURATED AT REST EARTH PRESSURE= lfo[O.OOlci'eo -0,l +ti', ""> 

0.46 [( 0.001)( 1920)(9.81) - 9.81] + 9.81 
14. 0 t.lPa 

( SATURATED AT REST EARTH PRESSURE 
0.46 x 120 = 5S P.C,F. ) 
1<o <OE -0,l +ti', 
0, 46 X ( 120-62, 4) + 62. 4 
89 P.C.F. 

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

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

2. VERTICAL STEEL: 

A. THIS PROCEDURE IS REQUIRED ONLY WHEN A SIGNIFICANT LOADING 
EXISTS ON ONE SJOE OF THE MANHOLE ANO LIMITED SUPPORT IS 
PROVIDED ON THE OTHER. 

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

C. DETERMINE OVERTURNING MOMENT FROM UNBALANCED EARTH PRESSURE. 

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

EQUIVALENT RECTANGULAR COMPRESSION ZONE DlMENSIONS 
TO CARRY MOMENT: 
T MILLIMETERS BY 1/~ INSIDE DIA+ OUTSIDE DIA 
CENTROID OF RECTANGULAR SECTION IS AT CENTROID 
OF ARC SECTION. 

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

F. CHECK CRACK CONTROL UNDER SERVICE LOAD CONDITIONS. 
3,--,----::-c----;-

z = Fs (/de x 2dst x b( 17 , 2 N/m OM4-8-16-8-4 

r:: 
::! 
0 

w 
s 
"' % 

STEEL TO 
CARRY MOMENT 

NO. OF BARS C 98 k lps/FT l 

.... ~. 

~ 

"' 

~"', ,,,. 
,, 

,o . 

~ 
"' c 
m 
0 
;: 
;;; 

COMPRESSION ZONE 
TO CARRY MOMENT 

DESIGN SECTION TO CARRY MOMENT 
FIGURE I 

.. ,J3l p··~=1 
I 

18.0 m x 8.7 = 157 MPa 
f------l 

( 60' x O. 055 = 3, 3 KSF l 

1219 t 4' -O"l DIA p 
HH MIN 

AT REST PRESSURE DIAGRAM 
TO DETERMINE PHH MAX 

FIGURE 2 DIFFERENTIAL PRESSURE LOADING 
TO DETERMINE HOOP MOMENTS 

FIGURE 3 
CENTER 
MESH IN 
SECTION 

~t~ n -

INTERNAL/ 
EXTERNAL 
HOOP 
STEEL 

Yf4-1\ 

FORT= 127 (S") 

VERTICAL 
STEEL 

INTERNAL 
HOOP 
STEEL 

OUTSIDE 
FACE OF 
MANHOLE 

' VERTICAL 
STEEL 

EXTERNAL 
HOOP 
STEEL 

I T I 
OUTS IDE 
FACE OF 
MANHOLE 

( PRECAST MANHOLE> 
FOR T = 254 < 10") OR GREATER 

<CAST-IN-PLACE MANHOLE) 

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

SECTION A-A - DESIGN SECTION 

4. FOOTING DESIGN: 

A. DETERMINE FOOTING S!ZE 
( USE AN EQUIVALENT CIRCULAR FOOTING FOR DESIGN) 

P + M L. 290 kPa t 3. 0 KSF l OR MAXIMUM 
A - $ ALLOWABLE BEARING PRESSURE 

P = DL + LL + EP 

DL DEAD LOAD OF MANHOLE 

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

EP EARTH LOAD ON OVERHANG 

A BEARING AREA OF FOOTJNG 

M MOMENT DUE TO DIFFERENTIAL LOADING ( WHEN APPLICABLE) 

S SECTION MODULUS OF FOOTING 

SEPARATION BETWEEN THE FOOTING ANO SOIL IS NOT 
PERMISSIBLE. 

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

C. CHECK CRACK CONTROL UNDER SERVICE LOAD. 

z = Fs ,,1/dc x 2dn x b ( 17. 2 Nim 
NO. OF BARS ( 98 k lps/FT ) 

1219 <4'-0"l DIA _ T 

OVERHANG 

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

DIAMETRICAL SECTION THROUGH FOOTING 
FIGURE 4 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
DESIGN PROCEDURE 

2000 I SHT ..5.... OF _5__ 
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USE CROSS WALLS AT THE BEGINNING AND END 
OF PAVED DITCH OR CHANNEL AND AT THE 
UPGRADE END OF EVERY FOURTH SECTION. 

7" ~i:) __ ..., ,. 

~ 
~··~ """""' 

mi:~~5/~~~~~F ::~ ~~ E OF PJ~N:~~ -,----,;"s:--'-_::__c::'.:".,, CROSS WALL 

WWF 152 x 152 - MW9 x MW9 
( WWF 6" x 6" - Wl. 4 x W1. 4 

CONSTRUCT SIDE SLOPES ANO BOTTOM WIDTH 
CONFORMING TO ADJACENT PARALLEL DITCHES. 

CONCRETE PAVING FOR STREAM BEDS 

I 
152 ( 6") MIN 

I 

"'~ :: L_ 
~ . ""'-l 0 

6<'/4") ro (J 

o V " 

ANCHOR BOLT 
TIE ooJN, SEE 
OETAIL F. 

~~ ~Qv~ll~jl 
" " PIPE, HALF-CIRCLE 

.Th..i..1.'.'.l 

152 \ 6") 

DETAIL E 

ANCHOR BOLT AND NUT, SEE DETAIL C. 
FOR ALTERNATE ANCHORING METHOD, 
SEE DETAILS E AND F. 

150 

Fl 
•7 HALF-CIRCLE 

CLASS A 
CONCRETE 

l½"l 

DETAIL F 

~, 
::;, 

///1&/1 
5 ( 7i's"l R 

~ 16~%"10 BAR 

7/ffl 

DETAIL A 

CLASS 2, TYPE B 
GEOTEXTILE 

MATERIAL 

SEE DETAIL A FOR BROW 
ANCHOR TREATMENT, 
IF REQUIRED. 

ELEVATION, AS INDICATED 
ON THE DRAWINGS, 
OR AS DIRECTED. 

DETAIL B 

300 < 12 ") 

CUT-OFF 

ELEVATION, AS INDICATED 
ON THE ORAWINGS, OR AS DIRECTED. 

,~~$ 
.Ii>, "'~ 

C' l: '°'4 :.t-r 
0 C'-+ j 

300 ( 12") MIN 

~ 

AREA 

PROVIDE TOE WALLS AS PLAIN OR~-~--'4.. W•oo MORTARED STONE MASONRY TO . .,,4 -r \ \ '1..~, 
CORRESPOND WITH TYPE OF SLOPE .+ J ~ ~\~ 
WALL, OR AS CEMENT CONCRETE, µ 
IF INDICATED ON THE DRAWINGS. 
BATTER TOEWALL 41 1. 

PROVJDE CLASS 2, TYPE B GEOTEXTILE 
MATERIAL WITH PLAIN STONE SLOPE WALL 
INSTALLATIONS ONLY, SEE NOTES 1 AND 2, 

PLAIN AND MORTARED STONE SLOPE WALL 

(. 

,. 
,. 

NOTES 

PROVfOE GEOTEXTILE MATERIAL MEETING THE 
CONSTRUCTION REQUIREMENTS OF PUBLICATION 
408/2000, SECTION 212 ANO MATERIAL 
REQUIREMENTS OF SECTION 735. 

INSTALL GEOTEXTILE MATERIAL ALONG ALL 
INTERFACE AREAS WITH GROUND CONTACT. 

PLACE CONCRETE PIPE ANCHORS AT 
THE ENDS OF PlPE, UNDER ALL JOINTS AND 
AT lNTERMEDIATE LOCATIONS AS REQUIRED. 
PROVIDE 3.0 m ( 10-0"l MAXIMUM SPACING 
BETWEEN ANCHORS, 

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

STREAM 
BED 

GJ ~·, " 
14 ( 3%~"1 ~ 

~ c e ") 
SECTION A-A 

PAVEMENT 

' 
._J 

CEMENT CONCRETE PIPE ANCHOR 

SHOULOER 

DETAIL D 

VARIABLE 
SLOPE 

I FLOW- ~ 
------.- CONCRETE PIPE I I\. ANCHORS. SEE DETAIL D PlPE, AS REQUIRED CORRUGATED METAL 

PIPE, HALF-CIRCLE, 
OR AS INDICATED 
ON THE DRAWINGS. 

ORJGINAL 
GROUND LINE 

HALF-CIRCLE PIPE IN FILL SLOPE 

ANO NOTE 3. 

BEND, AS 
REQUIRED 

ti,3/,") SPHERICAL RADIUS 

e~~ 
ANCHOR BOLT AND NUT 

DETAIL C 

AREA FOR CLASS 2 
EXCAVATION 

112 SLOPE 
21 1 SLOPE 

CLASS 2, TYPE B 
GEOTEXTILE MATERlAL, 
SEE NOTES 1 AND 2. 

ROCK EMBANKMENT 

SEE DETAIL B FOR 
ALTERNATE TOE 
ANCHOR TREATMENT. 

ORIGINAL GROUND LINE 

112 SLOPE 
21 1 SLOPE 

PIPE, HALF-CIRCLE 
(CLASS 2 EXCAVATION) 

TYPICAL CROSS SECTION 
INSTALLATION DETAILS FOR HALF-CIRCLE PIPE 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BURE-AU OF DESIGN 

SLOPE PROTECTION 

SHT _!_ OF ..l_ 

DIRECTOR, BUREAU OF DESIGN RC-40M 



CLASS 2, TYPE B GEOTEXTILE 
MATERIAL, SEE NOTES 7 ANO 8. 

FINISHED SLOPE, 
AS REQUIRED. 

" 

CLASS 2, TYPE 8 

~ 

GEOTEXTILE MATERIA_L~, __ .../' 
SEE NOTES 7 AND B. -

CHANNEL LINING ELEVATION, 
EXTEND ABOVE THE DESIGN 

~

FLOW ELEVATION, AS REQUIRED. 
FINISHED GROUND LINE 
OF CHANNEL LINING 

STREAM BED 

~

ELEVATION 

\ ~,7 
,c ~· d' 
~ 

HG 

FINISHED SLOPE, ~ AS REQUIRED. 
WG 

W• 

CLASS 2, TYPE B GEOTEXTILE 
MATERIAL, SEE NOTES 7 AND 8. 

•S, WAND L AS INDICATED 
OR AS DIRECTED, 

END 

® 

SECT! ON A-A 

CHANNEL LINING 

SIDE 7 
1fu HG 

I 
-DIAPHRAGM 

~ ~ 
END 

~ 
BA

1
SE 

~SIDE 

• LID 

LG 

7 
j 

~ 

WIRE MESH BASKETS 

CLASS 2, TYPE 
MATERIAL, SEE 

~ 

" 

~ ~ " 

" 
V .,...-- - -

/ - -
DOWNSTREAt-A ,,,, -
ANGLE 30° .,,. 

" " 1 
~ HARDWOOD STAKES, SEE 

NOTE 6. /I I TO 45' /, /""-'-<-->,{ 
1 

~ I I :l01h 

- - - """) 

L - - ... n 
/ /.:;;.· >4- / / .... 

/ _.(: "J 
T/- - - --..../.:;; 

/ J- - - ?itv· 
/ T.:)" 

/ // 
/ /.:;; 

;t: _-JtfY 
/ /.: ;;· 

// /.<>.,:· 
.(:;,·· STREAM BED 

r ····:::::::::::·r/;,.j I r ELEVATION 

FINISHED SLOPE, 
AS REQUIRED. 

HG CAPRON) 

STAKES, SEE 
TOE WALL, 
SEE NOTE S. 

SLOPE WALLS 

STREAM BED 
ELEVATION 

HG ( TOE WALU 
915{3'-0") 

MINIMUM 

GABIONS SIZES 

MATTRESS TYPE 

WG LG HG 
1829 ( 6' -0") 2743 ( 9' -0") 229 (0'-9") 
1829(6'-0") 3658 (12'-0") 229 ( O' -9") 

STANDARD 

WG LG HG 
914 (3'-0") 1829(6'-0") 305(1'-0") 
9)4 (3'-0") 3658 (12'-0") 305 ( I' -0 ") 
9)4(3'-0") 2743 ( 9' -0") 457 (1'-6") 
914 (3'-0") 1B29 (6'-0") 914(3'-0") 
914 (3'-0") 2743 (9'-0") 914 {3'-0") 
914 (3'-0") 365B (12'-0") 914 (3'-0") 

ADDITIONAL SIZES MAY BE AVAILABLE ON A 
SPECIAL ORDER BASIS. 

I. 

2. 

3. 

4. 

5. 

6. 

CHANNEL 

1/1,11,10 ;.; !/ 
11/J;/J(I' J1 ;/ 
~BURY 33% OF GABION 

INTO EXISTING BANK 

CLASS 2, TYPE B GEOTEXTILE MATERIAL, 
SEE NOTES 7 AND 8. 

STREAM BED 
ELEVATION 

----gFIRECT/oN 
Flow 

HG/2 MAX {GABIONS SHALL BE 
KEYED INTO STREAM BOTTOM 
UP TO 501/. OF GABION HEIGHT). 

DEFLECTOR 

NOTES 

PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000, SECTION 626. 

TYPE A GABIONS SHALL CONSIST OF WIRE-MESH BASKETS FILLED 
BY HAND PLACEMENT OF COARSE AGGREGATE, AT LEAST ALONG THE 
EXPOSED FACES, FOR A UNIFORM APPEARANCE. 

SPECIFY TYPE B GABIONS OF WIRE-MESH BASKETS FILLED BY 
HAND PLACEMENT OR SMALL POWER EQUIPMENT PLACEMENT 
OF COARSE AGGREGATE. 

MAKE CORROSION RESISTANT TYPE A ANO TYPE B GABIONS THE 
SAME AS TYPE A AND TYPE B GABIONS EXCEPT SHEATH THE 
WIRE-MESH IN POLYVINYL CHLORIDE PLASTIC. 

THE APRON OR TOE WALL IS REQUIRED WHERE THE SLOPE WALL 
IS INSTALLED ADJACENT TO WATER. MAKE THE APRON 
APPROXIMATELY TWO TIMES AS WIDE AS THE ANTICIPATED DEPTH 
OF SCOUR AND THE TOE WALL HEIGHT AT LEAST EQUALTO THE 
ANTICIPATED DEPTH OF SCOUR. 

WHEN GAB IONS ARE PLACED ON A 1: 1. 5 ( 1. 5 : 1 
STEEPER, DRJYE HARDWOOD STAKES THROUGH THE 
THE TOP EDGE, TO ANCHOR THE INSTALLATION, 

l SIDE SLOPE OR 
GABIONS, ALONG 
EMBED STAKES 450 

( 18 "l MINIMUM BELOW GAB ION BOTTOM. 

7. PROVIDE GEOTEXTILE MATERIAL MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 212 AND SECTION 735. 

8. INSTALL GEOTEXTILE MATERIAL ALONG ALL INTERFACE AREAS 
WITH GROUND CONTACT, 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GAB IONS 

OM~IR 

~ :;:CTOR, BUREAU OF DESIGN 

Z_QQO I SHT _!_ OF _l_ 
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"' 

C 

"-
N 

~ 

~ 

lY 
_,__ __ L _J 

POST 1150 x 13.5 (16 x 8,5) 

ROOTED 
IOOD OR PLASTIC 
BRACKETS 

? 
;.. 

~ 
;;; 

0.6 m 
t 2· -0•1 
~ 

'" 
I II' ioo I 

' • u l"ff.,I 
~_J 

L__ __ L_j 

~ 

--TIO SECTIONS OF 
I-SEAM RAIL ELEIENT 
M SET INSIDE THE OTHER, 

-- RU88JMG RAIL 

200
.(

8
•) C 150 x 12 (C 6 x 8.2 l 

255 ( 10'! 

SECTION B-B SECTION A-A 

I
ll5 17 (1'x 5x12PLATE 

X 7" x V2· PLATE ) SEE NOTE 7 

~~ 25 ( \ "l " CALY PIPE SLEEVES FOR 
22.2 !¾'llilGALY BOLTS FOR RUBBING RAIL t. s\Rlfl" 'fl\F.~ 

TYPE B INSERT, 
SEE BC- 734'11 I "" I ~-=J-="' 

' I JL~· 

t 'I' -- - - -. , 
- II ------- """'..=.' ~ ~ LI-- I 

1802 (5'-10.½_"l 

356 • _j 
! 14'-! I 

CLASS A PLAIN 
CEIENT CONCRETE CURB 

PLAN VIEW 

--TYPE C INLET, 
lllEN REQUIREO 

0 PAY ll~IT FOR APPROACH ENO TRANSITJON, SEE NOTE 10 

STEEL SPACER~, 
SEE NOTE 7. Il SPLICE BOLT 

GUIOE RAIL 

TRANSITION PARAPET + - I-BEAM RAIL 

PLAN 
25 ( 1 ') 

"' 
·,1:_ I_ SPLICE BO.I 

GUIDE RAIL 

SECTION 

STEEL SPACER TUBE DETAIL 

/4
R<XJTED, 
1000 00: PLASTIC 

i -·-· 

EDGE OF SHOULOER"7 

-101 ( 4') 3810 \2'-6"1 TIO SECTIONS OF I-BEAM. ONE SET INSiDE THE OTHER 4 ti 952.5 = 3810 
C 

4 ti 1905 = 7620 TERW!N.IJ. SECTION BRIDGE CONNECTION,\ 
S€E RC-5211 ANO CURRENT BRIDGE 
CONSTRUCTION STA.HOARD, BC· 739W. 102 14'1 31< 660 (2'-2') m t1'-6'J. 815 (2'-8') 610 (2'-0') · 635 (2'-1"), 635 (2'·1') (4 D 3'-1V2· = 12'-6') 14 D 6'-3" = 25'-0') 

' 00 

' ;., , 
0 

00 
' 
' 

N 
N -
~ 
~ 
~ 

0~ 
00~ 

-190 ( 7½") 

7 

' 

\ I [ 1· -or4 ·) I 
50 t 2'1 

90(3½")- \ ! I I ' 
--

I --~ 
~ 

--
90 (Jl/2")- -

I" <> 1 1 ' 
• 0 .~o 

" 0~ 

I 

I 
TYPE 2-SC GUIDE RAIL 

~ 
TYPE 2-S GUIDE RAIL 

//GUIDE RAIL ELEIENT "rs ~~ -Rll8BIHG:RAIL IA "" 790 (2'-7")- '-. 

=:: ~= f~ ~! ~ 
" " " ":.: ~= ijj 

"' ,,, ,, ,, ,, 
'"' '"' 'q' ,q' 'q I 191 It ,,, ,, ,, ,, 

·~ -,, ,, ,, ,, 
" 

,, ', ,, "" ,, 

,, 
,, 
,, 
,, 

,7 I I ::l __ J :: I "{:: I ---'l - 0 00 " 
,, ,, ,, ,:, ,, 

N -- I 
" -· I 

' ' ' 
,, 

-
n -
~ 
~ 

I 
1 

' 

(25(\')8 
HOLE 

------

I" 

l 25 l 1 'I 11 -HOLE 

NOTE: 

I 

I 
1232 1 ~· -OV? 'I 'I hl-V - - -0Jf I " "' "'1/li'",;1/11' II I, ~ll/:'il/11" I, 

965 131 -2•) I • 1--:-- 2 , I 
" ELEVATION VIEW 

~--:,._"--- @. 
I e.. n. q m ·c-. 
~ "--- CLASS A PLAIN 

AL TERNA TE CONCRETE PARAPET 810 ( 32 ") 
CEIENT CONCRETE CURB 
( SLOPED TOf'I 

PAY LIMIT FOR APPROACH END TRANSITION, SEE NOTE 10 4D952,5=3810 

I, ·-=111,,-,;,111• I, 

527 (1'·8¥.•J 660 (2'-2") 295 , m m m m m .,, I 
(4 D 3'-1 1h' = 12'-6') 

I I I 

~ ' 

I I ' 

1232 {f-O½"l 

111½·1111'-6¥.·1 \ "'-63/. '' \ 1 ,, -6¥. '' \ 1 ,, -6¥, '' \ "'-6¥,·1 \ 11·-6¥, ,, \ 

• .;1:, 

I:: I 
' 

l-D 
*1 

" " 
T 

'"' 'q' '" ' 

I:: I I:: I 
" OJ SI/SI/If 11 

.4.J. 
2 

.4.J. 
3 

" 

'" ' 

I:: I 
" 

.4.J. 
4 

' " " ® 

' 
'" ' '" ' 

,q I 

I:: I I:: I I" " " II "'-11/0:fl// II " -4_j. 

5 
.4.J. .4.J. 
6 *7 

TYPE 2-SC GUIDE RAIL 

;: 
"" "' ~~ ,,, ,, 

,,, ,, -,, ,, 
,, ,, 
,, ,, 
' ' I, "'-1/F<JJI/ • 11 

J.-U. 
8 

l-D 
*9 

~: = == 
,, ,, 
,, ,, 
,, ,, 
,, ,, 
,, ,, 
' ' 1, • "::1/lf:i:J/1/" 1, 

.1-U 
1 0 

.1-U 
*1 1 

TYPICAL TO ELEVATION VIEi 11TH INLET 
EXCEPT AS NOTED. ELEVATION VIEW (WITHOUT INLET PLACEMENT I 

ALTERNATE CONCRETE PARAPET 810 (32'') 

_,,,_,,.,· 1, 

NOTES 
1. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUBLICATION 408/2000. 

2. PROVIDE APPROACH ENO GUIDE RAIL TREATMENT AT BOTH THE APPROACH AND 
TRAILING ENOS OF STRUCTURE PARAPETS ON TWO LANE FACILITIES WITH TWO-WAY 
TRAFFIC. ON FOUR LANE DIVIDED HIGHWAYS, GUIDE RAIL IS NOT REQUIRED ON 
TRAILING ENDS OF PARAPETS UNLESS WARRANTED BY OTHER OBSTRUCTIONS. 

3. WHEN CONNECTING TO TYPE 2-S GUIDE RAIL OLD 840 (33"l, NEW 706 (27") OR TYPE 
2-W GUIDE RAIL 170 ( 30"), TRANSITION UP OR DOWN 25 ( 1 ") PER 7620 ( 25' -O"l. 

4. SOLT RUBBING RAIL TO POST WITHOUT WASHER. 

5. ATTACH TERMINAL SECTION AND RUBBING RAIL END FLUSH WITH SLOPED TOE OF 
F SHAPE. INSTALLATION CAN BE GREATLY SIMPLIFIED BY FABRICATING OR SHOP 
TWISTJNG TO BE CONSISTENT WITH THE SLOPE OFF SHAPE. 

6. PROVIDE • 1 , 2 &. 3 POSTS 2130 ( 7' -0 "l LONG AND EMBED THEM 305 ( 12 "l DEEPER 
THAN THE OTHER POSTS. 

7. STEEL SPACER TUBE, SCHEDULE 40 GALVANIZED PIPE, 150 {6"J IO x305 ( 12"), 
CONNECT TO THE RAIL ELEMENTS USING SPLICE BOLT. 

8. GALVANIZE All HARDWARE, GUIDE RAIL MATERIAL POSTS ANO RUBBING RAIL IN 
ACCORDANCE WITH PUBLICATION 408/2000, SECTION 1109. 

9. CONCRETE PARAPET ANO EMBEDDED COMPONENTS ARE BRIDGE ITEMS. 

10, PAYMENT FOR THE APPROACH END TRANSITION, EITHER WITH OR WITHOUT lNLET 
PLACEMENT, INCLUDES THE TWO 3810 (2'-6") SECTIONS OF W-BEAM, POSTS, OFFSET 
BRACKETS, STEEL SPACER TUBE, RUBBING RAIL, RUBBING RAIL CONNECTIONS, 
TERMINAL SECTION BRIOGE CONNECTION ANO ASSOCIATED HARDWARE. 

11. All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN () PARENTHESIS. 

LEGEND 
0 ON STRUCTURES WHERE STRUCTURE MOUNTED (TYPE 2-SC) GUIDE RAIL 

IS USED, THE APPROACH END TRANSITION IS NOT REQUIRED. 

* POSTS THAT ARE DENOTED WITH <*> ARE BDL TEO TO THE W-BEAM. 

TYPE 2-S GUIDE RAIL OR A PROPER ENO TREATIENT 

4 D 1905 = 7620 
!4 I! 6'-3" = 25'-0"l I 

TYPE 2-IC GUIDE Rt&I TYPE 2-1 GUIDE RAIL 

I 
' 

,, 
,, 
,, 
,, 
,, 
I 

::Jll/:'il/1/" 1, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

GUIDE RAIL TRANSITION 
END OF STRUCTURE 

AT 

SHT .J...OF....£._ 

RC-5OM 



SEE 

CUT FLANGE, BEND AND WELD AS SHOWN, 

TYP EACH 

o.~ 11' 

13 ( 1/2 ") 

~ )' -0~, 

3 11/s ") 

TYP EACH 
TRIM FLANGES, BEND WEB 
AS SHOWN AND WELD, 

203 1
127 

SPLICE 
tB"I t5"i \PLATE 
DRILL 25 (l"l'11 

TYPE 2-S GUIDE nl'Jl.. 

TYPE 2-WC 
TYPE 2-W GUIDE RAIL GUIDE RAIL 

4Q 1905 = 7620 
(411 6'-3" = 25'-0") 

' ' . 

' ' 
RUBBING RAIL 
END DETAIL 

25 I I") / 18 x 50 { 11/16 "x 2 ") TYP 

272B ( 8' -11 3/s ") WITH INLET 

2891 (9'-5¾") WITHOUT INLET 

/ 'u " -'V ' /lb " <- ' "' 

38 tl½"l.J_ HOLE TYP 

152 (6·1L_f-~ 
76(3")~ 

50 ( 2") 

'i. POST 

s 
- 2 ~ 

152 
(6" 

76 { 3 ") 

'12 ( I 

,·L-,-
.! :::r;;-

"*"' ~-, 

' 
-, 

' 
I 610 (2'-0") I 635 (2'-1") I 635 (2'-1 ") 

388 (1'-3¾">1 480 (l'-63/4")

0

1480 {l'-63/4")1480 (1'-63/4")1480 (1'-~¾"11480 (1'-63/4") 

850 (2'-9½"> SLOT LOCATION 

'-80 {31/s"l WITH INLET PLACEMEI 
I 850 (2'-9½"> SLOT LOCATION 

NT 

WITHOUT INLET PLAC EMENT 

166'1 15' -51/2 ") 
C WITHOUT INLET) 

1829 ( 6' -0") 
( WITH INLET) 

---I 
6 ( 1/4 "l 
13 ( ½"I 

3.0 m OR 3.6 m SHOULDER 
I 

lRAFFIC DIRECTION ( 10' -0" OR 12' -0" SHOULDER l 

POST 60 t 2¾ "l !i SLOTJ 
C150 12 ( C6 X 8. 2 X 

'i. 
'--80 t31/s"l 

) RUBBING RAIL DETAIL C 1 50 x 1 2 ( C6 x 8. 2 ) RUBBING RAIL 
END DETAIL 

TRAILING END GUIDE RAIL 
AT STRUCTURE PARAPET 

SEE NOTE 2, SHEET I 

115 x 175 x 12 PLATE 
(7• x 7' x ½• PLATE l [SEE NOTE 7 

25 ( 1 "l 0 GALV, PIPE SLEEVES FOR iRUi 'l!lRE 1,403 < 1' -4"1 
22.2 C1/s"l0GALV. BOLTS FOR RUBBING RAIL --~ (.~S 13,-3"!1/s") .....---........--_-:.i r,o~ ~ ' ' 

TYPE B INSERT / \ ,-528 (1'-9"1 
( SEE BC-734Ml - ., , 1 

GUIDE RAIL 
POST 

•16 (#5J BARS 

~ 
:!u"c'.·; 

~~ 
N_ 

~~ ~ I\ ------ TRANS IT ION CURB BLOt:I'\--' O / ll/ 
' ;, I 

SEE "DETAIL B" FOR 
REINFORCEMENT 

1802 (5'-11"} 
TYPE C INLET, 
WHEN REQUIRED. 
SEE ST AND ARD 
DRAWING RC-34M, 

'_ 4 "± ) 
-O"l 

0 

~

56+ 

PLAN VIEW FOR 1070 ( 42 "l PARAPET 

TERMINAL SECTION BRIDGE 
SEE RC-52M ANO BC-739M 

CONNECTION\ 527 \ I { 1'-8¾") 13810 (2'-6"} TWO SECTIONS OF W-BEAM, ONE SET INSIDE THE OTHER I 4 II 952, 5 = 3810 

0100 001 ~ ' ' ~-
<D N -
' -

;., ~ 

102 c 4 "l + 1 101 I I ( 4 ") 
660 (2'-2")_1_ 455 815 (2'-8") filQ 635 

( 1' -6"} 

' 
( 2' -0") 

RUBBING RAIL IC 
( 2' -1 ") 

GUIDE RAIL ELEMENT 

I 
790(2'-7") 

635 (4 II 3'-11/2" = 12'-6") 
( 2' -1 ") TYPE 2-SC GUIDE RAIL 

IOI 

90 ( 31/2 ") 

90 <31/,"I} 

~ :1-;:-- J; I i:r11,/ ;;;t; : .. : ,q, ,q,! ,q,11 
;1;: . , 11 .--,-...-,-- ¢ "t:;J m "- m 

200 { 8 ") I II , 11 11 11 
I I I I I r i:t. 25 ( 1 "l 0 I ;1230 ( 4' -0% "l c::'. :1 77- - JI_ - - - - - - _1_11_ 7 r i u 111, 11 11 i, 11 i :, 1 

HOLE ~-~"' z ' -4.J- -'cc\U- H..-1- ~ -kV -4.J- -4.J- -4.J- ~ 'L *1 - - - - - - - 2 • C' c' 3 '\. :4 •5 6 7 8 I 965 ( 3' -2 ") 11 I I ~ .'-.._ I * 
~ _ / ' "' I 900 i ~ 

A, PARAPET TAPER FROM 1070 (42") TO "'!!1 0 ~ (3'-0")...........__CLASS A PLAIN 
810 ( 32") IS OPTIONAL AS DETAILED - 1 CEMENT CONCRETE 
ON THE CONTRACT DRAWINGS, a:i N 

7 

' 

7 

' 

ELEVATION VIEW FOR 1070 (42") PARAPET 

,au a« oou 
( 6") ! 11·-,,,, .. , I I 2' -2 ") 

' 

I. I 0 

" I " ' 

295 
(11½"1 .. - .. -

I I 1' -63/, "'I''' -63/, 'TI' -63/, 'T I' ·6l\ "l '' ·6l\ ")II I' -6¼ ., I 

Pi~ ; °I ; ; °I ; ; di ; :c::1i; :c:1i; ; c; ; 

I:: I I:: I I:: I I:: I I:: I I:: I I:: I 

;; 
i" 
1', ,, 

,,, ,, .,, ,, ,, ,, ,, ,, 
' ' 'I,' 

i:t_ 25 (I") 0 I 1230 C 4' -0% ") I .1:-lJ. 'I, •_,11,_,,111 • 1, 1 'I,' 1 I, •...,,,,_,,m' I,' ',, ',, _,,_,,, 'I,' 

HOLE *1 ¥-1 s-1 ~ -8-1. 
5 

.!e-0 
6 • .I:(J J..O 

8 
NOTE: 
TYPICAL TO ELEVATION VIEW WITH 
INLET EXCEPT AS NOTEO. ELEVATION VIEW FOR 1070 (42") PARAPET 

( WITHOUT INLET PLACEMENT) 

J..O 
•9 

CURB <SLOPED TOPI 

; .,.,,, 
~, ,, 

' ,, ,, 
,, ,, 
,, ,, 
,, ,, 
' ' ',, ',,,_,,, ',, 

J..O 
1 0 

J..O 
•1 1 

42 I 1¾"> 

25 i..!_2 r'*"' 
s, __ []114 141/,"I 

(21/2'~ 

25 ( 1 ") 

25 ( I "l 
~00 ( B_.'.'._) 

SPLICE PLATE DETAIL 

ROUTED, WOOD OR 
PLASTIC OFFSET 
BRACKET 

STEEL POST 
W150 X 13. 5 
{ W6 X 8. 5 l 

STEEL POST ~~O < ¾"> 
W150 X 13,

5 
790 (2'-7") 

t W6 x 8. 5 l 'l POST BOLT ANO NUT 
-250 t 10' 

10 ( 3/a") 
--.-

0 

' 

~1~ 00 ' ~. 
I t SEE RC-52M) 

TWO SECTIONS OF NT I ~~~E:~/~~~16~E~~E OTHER 
0 

' 
"' 

~ 

' 
"' ~ I UNt; RUBBING RAIL 

~-=::;-- C150 x 12 
(C6x8.2l 

'.: I 600 
111 

( 2' -0"} 

~ MIN.;,: II llt!;:;Uji'~~, 
I 200 I 

-4-ll.'..' 2J 
255 ( 10") 

~I •mjj - ,. 

~-IT D 
SECTION C-C SECTION D-D 

FOR NOTES, SEE SHEET 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DBSIGN 

GUIDE RAIL TRANSITION 

END OF STRUCTURE 

AT 

SHT ..£..OF_£_ 

RC-50M 



10 < ¾"lTYP. 

-1-1- - = ~ · +--or~~O~p~~g~~~ ~~~~iER 
~,n "° APPLICATIONS. 

PLAN 
20 (3/4"lTYP. 320 !12½"l LAP 

108 108 

4130 I 13' -6½ ") 

3810 ( 12'-6") 

1905 (6'-3"1 FOR 2-S ITYPJ 

952. 5 < 3' -1 ½ "l FOR 2-SC I TYPJ 
476. 25 ( 1' -63/4 "l 2-SCC ( TYPl ADJOINING 

RUBBING RAIL 

3985 I 13' - 1 "l 

3810 { 12' -6") 

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

952. 5 ( 3' -1 ½ ") 
FOR 2-SC, TYP 

75 
( 3")1 

so 
( 2 ") 200 ( 8 ") ------, 

- I ITTII I 

~B 
,"M., 

52 ( 2 ") (4 1/4") (4 1/4") 1B 108 (08 52 < 2 ") 
so 

( 2") JS 
so 

I 2"l 

~ 

' ' ~ 20 ( ¾"l 
- __ DIA. HOLE 

£ --+ 
~ I 

I 

30 ( 11/4 ") 

SI DE FRONT 

ROUTED WOOD OR PLASTIC 
OFFSET BRACKET 

ROUTED 
WOOD OR 
PLASTIC 
OFFSET 
BRACKET 

rr 

,re 

~ 

52 ( 2 ") 

=1 30 ( l 1/4 "l TYP 
~ 

010 Mo 
m --~ 
t
' ~o 

N-

~~ 
Nm 

~--::11:r 
1 00 ( 4 ") 

POST 

128 ( 5 ") 

128 ( 5 ") Li.: 
OPTIONAL HOLE _/4 
FOR RUB RAIL 

o. 6 m 
2 OPTIONAL HOLES ( 2' -0 "l 
IN OPPOSITE FLANGE ~ 

STEEL N 
POST 

0 
~ 
~ 

FOR MEDIAN BARRIER [M~N 
APPL !CATIONS. ;--->- II II ~ 

NOTE: n 
ALL HOLES ARE 
20 ! 3/4 ") DIA UNLESS 
OTHERWISE NOTED. 

SIDE VIEW 
WITH WOOD OR 

PLASTIC BRACKET 

.. 30 ( l¼"lTYP 

160 { 7 ") 

SECT! ON A-A 

W150 x 13. 5 ( W6 x 8.5 or 9.0 )POST DETAILS 

0 
m 
N 

:?_~Q_i_ll__".l 

200 C 8 ") 

DETAIL A 
THICKNESS IS 19 ( 3/4 ") 

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

t 
NI:,:'. 
;;:; ~ 

~ 

++ + -= "·~E I I -
0 

.. 75 ± 3 ~ , 

13
"!1/o"l El)20x -~ 

SLOTT~5 I 3/4 "X 1 ") 

ADJOINING 
RAIL ELEMENT 

300 ( 12") 
BACKING PLATE 

SEE NOTE 6. 

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

FOR SPLI~~L~~LTS 

20 X 50 ( 3/4 "X 2 ") 
E9 SLOTTED HOLES FOR POST BOLTS 

24 x 30 C % "x 1 Va "l 
SLOTTED HOLES 

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

W-BEAM RAIL ELEMENT C150 x 12 (C6"x 8. 2 ) RUBBING RAIL 
( SEE NOTE 4l 

E9FOR SPLICE BOLT ANO POST BOLT DETAILS, 
SEE SHEET 2. ROUTED WOOD 

OR PLASTIC 
OFFSET BRACKET 

.---11 --4-( r,.... 
20PTIONAL 180!7"1 
HOLES FOR ..1__ 
MEDIAN BARRIER / 
APPLICATIONS.:.__.....---

STEEL 
POST 

O. 6 m 
< 2' -0") __, 

"" 
'E'.5 u 

GUIDE RAIL WITH 

SYMMETRIC ABOUT 

GALVANIZED STEEL, 
2. 77 ( 12 GAGEJ 

39 ( 111/,2") 
__.--r 24 ( 15/i& "l R 

TH !CK 

~iV~RAL ;/'. ¾ h ' ;/' 

(-4") MAX. 

CURB 

111. 
C 121/4") 

63 _I_ 59 
( 3 1/4 ") I ( 27fo'-') 

ill 
cs¼"> 

RAIL ELEMENT 
SECTION B-B 

10' 17 
61 83 

( 31/16 ") ( 31/4 ") 

LJ 
21 < 11As"> 

OR RUBBING RAIL 
( SEE NOTE 4) 

2 OPTIONAL HOLES 
FOR MEDIAN BARRIER 
APPLICATIONS. 

STEEL POST-----41--i 

20 X 280 X 280 
( ¾ "x11 "X11 ''l PLATE, 
SEE OETAIL A.----~ 

o. 6 m 
< 2' -0") 

4-22 ( ¼ ") ANCHOR SOL TS, • MIN 

ROUTED 
WOOD OR 
PLASTIC 
OFFSET 
BRACKET 

550 ( 21 11/is "l 

I 
1.0 m ( 3' -3") 

200 ( 8 ") LONG. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD ., 
DRAWING. ac-734. TYPE c. ::6 \, JI\ 1b ( s··>l rLt:Yt:L 

7 
\, W I ~ ~ ~ 15" l8 "l 

'--1220 X 1220 X 200 
N0.13 l"*4l BARS Cl 150 (6") ~ 100 <4"1 MIN TO (4'-0"x 4'-0"x 8"l 
C TO C EACH WAY 840 < 2' -9 ") MAX CLASS A CONC SLAB 

TOP OF STRUCTURE 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

C SEE NOTE 3l 

NOTES 

1. PROVIDE MATERlALS ANO CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000, SECTION 620, 

2. PROVIDE STEEL I-BEAM W150x13.5 (W6"x 6.5 l 
POSTS WITH ROUTED WOOD, PLASTIC OR COMPOSITE OFFSET 
BRACKETS LISTED IN BULLETIN 15. 

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

4. PROVIDE RUBBING RAIL WHEN THE HEIGHT OF STRONG POST GUIDE RAIL 
IS OVER 710 (28") IN TRANSITION AREAS TO EXISTING GUIDE RAIL. 

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

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

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

8. FOR STRONG POST MEDIAN BARRIER APPLICATIONS, THE INSTALLATION 
IS A MlRROR IMAGE ON EACH SIDE OF THE POST. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

SHT • ..l_OF _§_ 

RC-52M 



160 R 
( 6" Rl 

MIN. 

SAME SECTION AS 
W-BEAM RAIL 
ELEMENT 

+O. 76 
25. 60-o. 1B 

(1. 062":: 851) 160 R 
( 6" RI 

MIN. 

'«+t '=i~30' 

RECESS 1. 5 C 1/io "l 
DEEPx2511"l" 

17.5 
( ;i, ") 

!Q~ 
l6(¾"lr 

32 

( 11/4") 

V 
RECESSED OR 
CHAMFERED 

NUT 
3 ( 1/a "l OFFSET I 106(41/4") 

.11.11111 5012") "IN 
+--+ 7 -\---j-

I 11 108 «'/, ") 
5012") •1N 111 l.1 I· ,012 .. , •1N 

~
~ 16<¾"> x24 {7'("l 8(~\6½') 161%"> x24<i{,~l 

OVAL SHOULDER 6 11 OVAL SHOULDER 

;I 
~, 
;I 

111111111 ~11 =1,-1 
1111,11 I I I I "? I -1~ 

1111 1111 Ailm-¥-i=~I _]_ 

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

.&.20 X 65 
{ 3/'4"X 2½") 
SLOTTED HOLE 
FOR POST BOLTS 

I 56. oo :g: rn 
(2. 000 .. :: ga1 ) JL. 00 ,. 00 "IN • 4. 00 MAX 

(o 134"0.10B l,UN) 
DETAIL B · 0.160 ••x 

TYPE A PLAIN WASHER 

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

z 
2 

~I 
V 

1?_16 < 2' -0") MIN 

11
1

11
1
1

1

1 
I i____P_ =1" I ~ ::E 

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

TABS TO 
CLEAR RAIL 
ELEMENT 
SY 1 ( ¼2") 

8 1,:, .. ,7 I 
D 

_j I I , f 16 I¾"> 

35 C 17'1, ") 

5.5 11/,,")~1 ""'"'~t.1 Lt 5. 5 ( 7/32 "l 

16 < ¾"l 
35 < t?'i,"J 

POST BOLT SPLICE BOLT 

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

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

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

OF RAIL 
PLACED ON FACE 
ELEMENT 

FACE OF 

ALTERNATE TERMINAL SECTIONS 
3 

( Ya") 
3 

( 1/e "l 

• OR TO BE DETERMINED BY ENGINEER, 

50 
150 { 6 ") ( 2 ") 

, .. -,- ~[-~+~ ~"'""'"O:·J~ec•rn ~ + ~ ~ MOOIFICATI OR 
- FETY WALL, ~ I:;:~~'==='===-="j-~~- ~-~--- REQUIRED. 
<0 760(2'- 6 ") _ _________, 

- IIHl:1"11: 

TS 216 ( B½ "l 216 ( B½ "l 101 I 02 50 

\ ( 3 ") 108 

~ 
( 4 ") ( 4 ") ( 2") 

32 ( 11/4 ") 0 HOLES 
24 ( 1 "l 0 HOLES 
FOR 22 ( 3/a ") 0 
CAP SCREWS 
AND WASHERS 

' + + ). ~ 

N 

N 

~ 

-~ 
- ~ &f + + l - g;:; 

N 

90 (3½") 

150 
( 3 "} ( 6") 

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

DETAIL A 

•• 20 X 65 ( r~ "X 2 
SLOTTED 

_i 
+ I 

+ + 

=t= l -.---h + 

½") \ I 
HOl FS -

•• PROVIDE SPLICE BOLTS WITH A LOCK NUT OR DOUBLE NUT AND 

+~ + 

C - -~ 

~ 

-

TIGHTEN ONLY TO A POINT THAT ALLOWS GUIDE RAIL TO BE FREE TO MOVE. 
CENTER SPLICE BOLTS IN THE SLOTTED HOLES. SEE CURRENT BRJDGE 
CONSTRUCTION DRAWINGS, BC-739M, FOR ATTACHMENT DETAILS. 

--+ -
~l 

N 

g~ ;; 

~+ 
-

\ _es_ 

25 ( 1 "l HOLES FOR 22 ( ¼ "l HEXAGON HEAD 
CAP SCREWS AND WASHERS. SEE CURRENT 
BRIDGE CONSTRUCTION STANDARD DRAWING, 
BC-734M, FOR DETAILS. 

TERMINAL SECTION .BRIDGE CONNECTION 

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

RAIL ELEMENT. 

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

3. USE SLOTTED ROUND-HEADED BOLTS TO PROVIDE FOR WRENCH OR 
SCREWDRIVER. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

OMMENDED ~ 

/I.~~=='-'-'= 
DIRECTOR, BUREAU OF DESIGN 

000 I SHT • ..£.. OF .__i_ 

RC-52M 



1h:--ROTATING I~ BRACKET 

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

W15O ( 6) x 13. 5 ( 9) POST 

POSITIONING OF ROTATING BRACKET 

TABLE A 

HEIGHT OF POST 430 370 300 2(5 115 
( 17 ") ! 14½") < 11 r~ ~1 !B½"l <4½"> 

ROTATION ANGLES 15• 30• 45" oo• 75• 

IP i rt 
30" 

(5' 

a l!,: 

,.. 
0 

;;/ 
,.. 
~ 
::, 

i2 
~ ,.. 
~ 

/iJ W - BEAM RAIL ELEMENT 

~"ff, ~ -t__ffi'5
'

1
"' 

SIDE OF 
TRAFFIC FLOW 

/~KI 
I I 

,. 
'( JYi; .. ) 

22 ( ¼ ") " HOLE FOR 
20 ( 3/., ") 121 x 50 < 2 ") HO HEX 
BOLT AND NUT, 

STEEL POST 

TYPICAL FOR 
15'THRU 75'POSITIONS 

ROTATING BRACKET 

rr ~ 
'YI l]R. [\/) f!/. :.·, .. ··.·.· .. ]·. 

75• _ ... ~-,· 

NOTES 
1. PAYMENT FOR TYPE 2 STRONG POST ENO TREATMENT INCLUDES 11430 ( 37' -6''l 

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

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

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

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

5. TYPE 2 STRONG POST END TREATMENTS CAN NOT BE USED TO TERMINATE 
STRONG-POST GU IDE RAIL ON THE NHS. ALSO, I HE I CAl'i NOT BE USED ON 
OTHER HIGHIAYS WITH POSTED SPEEDS 70 km/h (45 rrph l ANO ABOVE AND 
WITH CURRENT TRAFFIC VOLUMES 4000 VEHICLES PEROAY ANO ABOVE. 

- -_ -/WOOD OR -n/" 1:'!,,~STIC 

POST 

- _____ ____:o:_o" __ .5~E'-- _________ _ 
/ 

OFFSET 
BRACKET 

PAY LIMIT 
FOR GUIDE RAIL 

! ! 
u 

~100 <4") 180 ( 7") 

PLAN VIEW 
SEE NOTE 4. 

515 
.< 1' -81/~ "} 

PROJECTED FRONT FACE 
OF GUIDE RAIL 

PAY LIMIT FOR TYPE 2 STRONG POST ENO TREATMENT L SEE NOTE 1. 

OELINEATOR, SEE NOTE 2. 

() 

'' u SEE TABLE A. LI 

11430 ( 37' -6") 

1905(6'-3") 
( TYPJ 

!! 1000 (3'-3") 
LI f.lIN, TYP, 

ALL POSTS 

ELEVATION VIEW 

TYPE 2 STRONG POST END TREATMENT 
SEE NOi!; s. 

u 

II 
II 
u 

800 
( 2' -7¼ "l 

CLASS A 
CONCRETE ANCHOR 
BLOCK----~ 

1220 
C 4' -0") 

ROUND OR SQUARE 
ANCHOR BLOCK 

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

TERMINAL SECTION 
BRIDGE CONNECTION, SEE 
DETAILS, SHEET 2. 

356 

<r4"l 75 I 3") MAX 

111111/1,-,,,,i 
610 ( 2' -0") 

4-22 ( '1/s"l" x 460 t 18") LONG 
MIN ANCHOR BOLTS. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DBSIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

END TREATMENTS 

Ra:ENDED AP~28 

Iv-/?. 
DIRECTOR, BUREAU OF DESIGN 

SHT • ..1._0F _§_ 

RC-52M 



MEDIAN 

SHOULDER 

TRAFFIC DIRECTION 
ROADWAY ,--A ,---B ,---c 

SHOULDER 

FLARE RATE 
J 

SEE TABLE B. L"--C B 

14.4 m I 15 m I I 
TYPE 2-S, 2-W OR 

15 m 2-SC GU[DE RAIL 
( 48' -0") ( 50' -0") ( 50' -0") 

TYPICAL EARTH MOUND FOR BURYING GUIDE RAIL 
SEE NOTE 2. 

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

SHOULDER 

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

SHOULDER 

3.6mfl2'-0"l 

1 I 

SECTION A-A 

VARIES 

,, ' \. '1-\ ,, 

SECTION B-B 

I.Sm(S'-0") 
ROUNDING 

1,5 m CS'-0"l 
ROUNDING 

R- ROCK 

SHOULDER 

TABLE B 

FLARE RATES 
FOR BARRIER OESIGN 

DESIGN MAXIMUM 
SPEED FLARE RATES 

km/h ( rrphl GUIDE RAIL 

120 t 75) 15 • 1 

110 ( 65) 15 • 1 
100 ( 60) " ' 1 
90 < 55) 12 • 1 
80 < 50) 11 : 1 

70 ( 451 10 • 1 

60 < 35) 8 ' 1 

50 ( 30) 7 ' 1 

.. ,, .. r· ,.=· .. , 

·~,p/. 
"·fs 

SECTION C-C 

MIN 

NOTES 

1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000, 

2, ALL MATERIAL NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408/2000. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 

GUIDE RAIL 

END TREATMENTS 

SHT, ...i_OF _§_ ~~I REC, 

-·--A•AA A"A-•" A- A--•-•• RC-52M 



~I~ I 

m· 
= -

~rum;: 20 <3/,")0 
v - - HOLE - - -
0 
w 
~ 

SIDE 

II 
II 
II 

PLAN 

FRONT 

WOOD OR PLASTIC OFFSET BRACKET 
TO BE USED WITH WOOD POSTS 

95 
t 3 3/4 ") 

g ~1~~ +x+---:--!--4 
-or- O 

+ - .: 

70 
( 23/'4 ") 

I r 221 ¼"' 0 --t. HOLE I 

~!~ 

~I 
N 

0 
~ 
~ 

e:I ;I I 

20(1/4")0 
HOLE 

I ~90 (3½")0 
HOLE-

·1u I I ~I .L_rEv I = ~ £ : 
:::.!::: N V :::_!:: 
N - N 

:'.: ~ : 64 C 2 ½ "] 0 

~ - -I I I I o I() \D HOLE 

~ ~ --22 ( ¼ ") 0 

HOLE =' -ia$.I 
r,,,,,.,-

--
~ 
N. 

S45 

SIDE FRONT SIDE 

IJ" 

~ 

d'~~TYP. 
u·p-

20 ( 3/4 "} TYP. 

PLAN 

200 C 8 ") 
~ 

~

150 

~B 
,', 

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

£ -= - ::i: 
~ I 

I 

SIDE FRONT 

30 ( 11/4 ") 

ROUTED WOOD OR PLASTIC 
OFFSET BRACKET 

TO BE USED WITH STEEL POSTS 

L w 
1625 )50 

< 5' -4 ") ( 6") 

1830 )50 
f 6' -0") ( 6") 

1980 )50 
( 6' -6"} ( 6 ") 

2060 150 
( 6' -9 ") ( 6 ") 

I 
01~ 

I~;_ 

I I~ 

-t-=-=t· I~ 
J 

I I I ~I~ 

~-ES 
SIDE 

FRONT 

D 

200 
( 8 ") 

200 
{ 8 ") 

200 
( 8 ") 

200 
( 8") 

OGrffil X ~ II 
0 

,n 
w 

20 ( 3/4 ") 0 
HOLE, TYP 

PLAN 

OPTIONAL HOLE 
FOR 

RUB RAIL 

n 
~ 

FRONT 

SHORT BREAKAWAY TIMBER POST LONG BREAKAWAY TIMBER POST TIMBER GUIDERAIL POST 

NOTES 

l. PROVIDE MATERIALS ANO CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUIDE RAIL 

POSTS AND OFFSET BRACKETS 

SHT, 2.._ OF _§_ 

RC-52M 



(_ 

BLOCKOUT C TYP,) 
,, .(,SEE SECT A-A) 

1905 (6'-3") 

" " 

ALL RAIL ELEMENTS ARE 

- n::: 

I 

-
" " 

150 X 200 (6" X 8") 
TREATED TIMBER POST 
OR STEEL POSTS tTYP.J 

1905 (6'-3") I 
I 

5715 ( 18' -9") 

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

r- 706 ( 27 13fi, 

' ' 

\__ GROUND L [NE 

CASE 2 

J 1905 (6'-3") 

I 

11430 (37'-6") 

c4 
= ::: 
I 

·--·-·· 

I 

1905 (6'-3") 

D~ -
( '' '' '" 

I 
' 
I 

0 I 12' -6") c- n 

3 - 3810 ! 12' -6") 1 - 3810 ( 12' -6") 
SECTIONS OF SECTIONS OF 

W-BEAM W-BEAM 
GUIDE RAIL 1 _ 11430(37'-6") 3810(12'-6") _I 

TURNED DOWN ANCHORI I " I " " I " J OR POST ANCHOR 
OR APPROPRIATE 
END TREATMENT 

8 8 8 8 8 8 8 8 8 8 8 8 8~ 
I s1,st18'-9"' I 

LONG SPAN OVER APPROPRJAT 
SIMULATED BOX CULVERT END TREATMENT 

Il o 
19 18 " " " " " " " " -' -' 

DETAILS OF NESTED W-BEAM !TYPE 2-SI GUIDERAIL 
ACROSS LOW-FILL CULVERTS. 

CASE 2 

TWO SECTIONS OF 
W-BEAIII, ONE SET 
lNSIDE THE OTHER 

150x200x360 
(6"x B"x14"1 
BLOCK OUT 

150x200x1B30 
I 6"x 8"x 6' -O"l 
POST 

SECT! ON 
c-c 

SECTION 
D-D 

( 

B~ 
~ 

'' '" 
I 

I 

B• 

-

1_905 (6'-3") 19_95 (~") 3810 ( 12'-6") 1905 ( 6' -3•) 

TWO SECTIONS OF W-BEAM, ONE INSIDE THE OTHER 7620 ( 25' -O"l 

" " 

GUIDE RAIL 

I 
A~ 

,+, 

'' '" 
I 

I 

A• 

t--706 ( 27 13/16 ") 

j 

\__ GROUND LINE 

CASE I 

2 X 3810 ( 12'-6"1 
SECHONS OF 

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

,!. 

'' '' 

2 X 3810 (12'-6") 
SECTIONS OF 

W-BEAM 
7620 ( 25' - 0 ") 

1905 (6'-3") 

~ 

; '' 
'' '' 

., 
TURNED DOWN ANCHOR! I 

OR POST ANCHOR I I OR APPROPRIATE I 
END TREATMENT 

R R B ! 3810 ! 8 8 8 8 8 8 8 8 8__.a-,.aJ 

u:;;; 

( 12' -6") ---1 
LONG SPAN OVER APPROPRIATE__) 
SIMULATED BOX CULVERT END TREATMENT 

Il Il ~ jj ~ 
DETAILS OF NESTED W-BEAM I TYPE 2-SI GUIDERA IL 

ACROSS LOW-FILL CULVERTS. 
CASE I 

TWO SECTIONS OF 
W-BEAIII, ONE SET 
INSIDE THE OTHER NOTE: EITHER ALL METRIC OR ALL ENGLISH VALUES 

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

150x200x360 
C6"x 8"xl4"l 
BLOCKOUT 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

150x200x1830 
( 6"x 8"x 6' -O"l 
POST-----++-----~ 

SECT! ON 
A-A 

SECTION 
B-B 

TYPE 2 STRONG POST 
GUIDE RAIL 

ACROSS CULVERTS 

SHT, _§_OF_§_ 

RC-52M 



38 

2. 77 THICK 
{ 12 GAGE) 

GALVANIZED 
STEEL 

83 (3 1/,1") 

mla! 
~N 

'(r-.._ J. - I :;,: 
190 (7½_") 

38 ( I 1/2 "l 

k
25(1")0 
TYP 

5 
l 

±J 

DETAIL D 
BASE PLATE 

SYMMET'!.!_ C.¢.!=.-+­
~OUT ' 

NEUTRAL AXIS 

USE BASE PLATE FOR 86 ( 33/e ") x 57 < 21/e ") 
COLD FORMED CHANNEL POST, ALUMINUM ALLOY 
POST ANO S75 ( 3 l x 8. 5 I 5. 7 J POST. 

~ 

= U) 

~I~~ 

. 
a< 

:: 
~I 
N 

N 

~ 

14 ( 1/: ") 0 x 40 ( 1 Yi") 
LONG BOLT TO SUPPORT 
RAIL ELEMENT 

o. 6 m 
, ( 2' -0") 

',t.lIN 

' ' ' ' ' 

16 ( 5/4 ") X 24 ( ¼ "} 
OVAL .SHOULDER 

• ,)1,"';:+;r -1 
( 3/3z "l 

DEEP X 
2 

( 1
1
/4") 

35 <1'/,"l ~llllllllllii <¾"l 

Ll~ JI 5.5 ,, 
< l/4 ") 35 16 ( % l 

( 11/4 ") 

RECESS 1.55 C 1 "l Ill tb32 

~,. 
SPLICE BOLT 

8 ( o/i6"l 1Zl POST BOLT AND 
NUT, 17 790 N ( 4 ,000 LB. l 
MINIMUM TENSILE STRENGTH, 
SEE DETAIL A. 

'-- EXTRUDED POST PLATE 
200 X 600 X 6 

nLn ( 8 X 24 X lj4) 

-:g:: I.P~ 3.8 

SEE 
NOTE 3 

DETAIL 
9. 5 R 
+3.2 
-o.o 

(0.375"R l 
( +O. 125") 

t -0, O"l 

B 

NUT 10 ( ¾"l Ill 

57 +3.2 
-1. 6 

(2,25" +0,125") 
< -o. 063 ") 

6 ( 0, 25 "} R - -1, 6 ( 8 X 24 X ¼l 
TYP -~ ~ (3.375" +0,125") L 90" ±t.5·(TYP) 

0 N N 'SI' (-0. 063") 

44 
( 1 3/4 ") 

7 
44 

(13/4") 

'--+--+--~_j 

'--jr3 <V8")THJCK + !Mt" 

DETAIL C 
SQUARE WASHER 

S75 x 8. 5~ POST PLATE 
( S3 X 5, 7 '~ L 200 X 600 X 6 

(8x24Xl/4) 
PLAN 

~~t=f ':](=11
J\J <31/,"l ~~[POST PLATE 

~ 
86 +3.2 200 X 600 X 6 

,- . ... . 
PLAN ~ ~ 6 (0.125"1• TRAFFIC DIRECTION 60 

<2¾"' 55 ( 2 11 "l~- l- • UNGALVANIZEO PLAN 
12 I 83 THICKNESS 

~) <31/4") 

,6 t%">-H~1 r1 (~~;.11 r 
75 

( 3 ") n 16 

165 II t 165 'mIT~n ,~~ 
<61/~"l 11 , 1

3~~,._, <61/z"l 
t f 
10 ( ¾"J IZJ 

SECTION A-A TYPICAL INSTALLATION 
I --

,. 
2. 

3. 

4. 

NOTES 
PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 620. 

THE 86 ( 3¾ ") x 57 ( 2 1/4 ") COLD FORMED CHANNEL POST, 
S75 (S3) x 8.5 15.7) Posr AND ALUMINUM ALLOY POST MAY 
BE BID AS ALTERNATES FOR TYPE 2 WEAK POST GU[DE 
RAIL SYSTEMI HOWEVER, MIXING OF DIFFERENT POSTS 
IS NOT ACCEPTABLE WITHIN A PROJECT. 

DURING ERECTION, USE SUPPORT BQ~TS TO SUPPORT 
THE RAIL ELEMENT UNTIL THE 8 ( 3/i6") Ill POST BOLTS 
ARE PROPERLY TORQUEO. LEAVE SUPPORT BOLTS IN 
PLACE AFTER CONSTRUCTION. 

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

8 < ¾, "l 0 HEX NUT~ 

NUT 

B<7fa"JIZlH 

ft 
O 

EXBO~\ 

/~la,o/,,"l 
11½") POST BOLT 

5. ALL DIMENSIONS ARE IN t.llLLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOt.lARY UNITS IN ( l PARENTHESIS. DETAIL A 

O. 6 m 
( _g_• -0") 

BASE PLATE, 
SEE DETAIL D 

230 
( 9 ") 

MJN 
1.0 m (3' -3") 

4-22 ( ¼ ") 0 x 200 ( 8 ") LONG \ 
ANCHOR BOLTS. SEE DETAILS' ~ ~ I I 
BRIDGE CONSTRUCT ION ,. 
STANDARD DRAWING, BC-T34t.l. \\ .,.,.,. I \yM..\_ W/2('(\;: 

#13 (#4) BARS o 
C TO C EACH WAY 

TOP OF 

OVER 

( 8 ") 

1220 X 1220 X 200 
(4'-0"x 4'-0"x 8"1 

---- ' I CLASS A CONC SLAB 

1 I 
GUIDE RAIL 

UNDERGROUND STRUCTURES 
t.lAKE NO SEPARATE PAYMENT FOR INSTALLATION OF GUIDE RAIL OVER 
UNDERGROUND STRUCTURES. CONSIDER CONCRETE, REINFORCEt.lENT BARS 
AND HARDWARE INCIDENTAL TO THE GUIDE RAIL PAY ITEt.l. 

)60 

<6¼") 

108 108 
52 t2">_ I ,(41/~" 141/~"> 

1 
t 

POST PLATE IS 
EXTRUDED AS ONE 
UNIT WITH FLANGE.~ 

1600 
< 63 "l 

6 
( 1/4") 

6 ( v .. ") 

4) 

Cl¾"l 
4) 

<l¾"l 

6 
(¼") 

6 
(¼"l 

55 
(1~") 

55 
(l¾"l 

\ 6 ( ¾"J IZJ 

I-*-
1600 
( 63 ") 

-, 
600 BE CUT ALONG I JJ 

POST PLATE MAY I', I ~ ~24")1 THESE LJNE5 :J I ,, I f 
I 

' llFOR DRIVING. 

' '" 't') 2-11 / 0 ::- I 1 6 
2-11 ~ ~r~ 1 <

1
/4")b 2-,1 --cfi=_fjn 6 2-11 

(¼"l 
ELEVATION SIDE ELEVATION SIDE 

ALUMINUM ALLOY POST 86 ( 3¾ "l x 57 ( 2 1/4 "l COLD FOAMED CHANNEL POST 575 ( 3) X 8. 5 ( 5. 7) 

4130 (13'-6½") 

3810(12'-6") 

A 

A 
24 x 30 C 2½2"x 11/e ") 
SLOTTED HOLES 
FOR SPLICE BOLTS, 
SEE DETAIL B. ----~ 

* W-BEAM RAIL 

TYPE 2-W GUIDE RAIL POSTS 

)60 

( 61/~ ") 

108 108 
(4¼")(41/~") 52 (2") 

ELEMENT 

~1:,-,: 
Ll1 tD ~ 

- "' 

20 X 65 

N 

~ 

( 1/~"X 21/z") 
SLOTTED HOLES FOR 
POST BOLTS, 
SEE DETAIL A. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

TYPE 2 WEAK POST 
GUIDE RAIL 

SHT..1..0F..1.... 

RC-53M 



NCHORS, 
ANO B, 

0.6 m MIN \ \ \ \ / _t::-o,6 m <2'-0"J (2'-0" MIN.I-
/_EDGE OF SLOPE 

NOTES 
I I I I -

/ ,}, T -11 
r-

1,....--1.0 m (3'-3"l / T J 
r--300 ( 12") 

( 4' -
0 
0") 

T T TYP 1. FOR HIGH-SPEED HIGH-VOLUME ROADWAYS, 70 krtv'h 145 ~hi 
AND ABOVE, AND WITH CURRENT TRAFFIC VOLUMES 4000 
VEHICLES PER DAY AND ABOVE, USE CRASH WORTHY END 
TREATMENTS ON THE APPROACH END WITH A 15. 2 m ( 50' -0 "l 
TYPE 2S GUIDE RAIL TRANSITION FOR ANCHORING THE 2-W 
GUIDE RAIL, CRASHWORTHY END TREATMENTS MUST BE USED 
ON All NHS ROUTES REGARDLESS OF SPEED AND VOLUME. 

,, 
3810 ( 12' -6"1 TYP., TYPE 2-W 
1905 C6'-3"J TYP., TYPE 2-WC 840 

52. 5 ( 3' -1 ½ "l TYP. , TYPE 2-W C ! 2' -9 ") 
TYP ON 2-LANE ROADWAYS, USE CRASH WORTHY END TREATMENT 

ON BOTH, THE APPROACH AND TRAILING, ENDS, 

2, SEE RC-52M, FOR END TREATMENTS BURIED JNTO EARTH MOUNDS. 

MIN 

SHOP CURVED RAIL, 
SEE DETAIL C. 

,oo I I· -t2·-ri ~-.::::-
FACE OF GUIDE RAIL LINE 

LENGTH ALONG BEAM 4128 { 13' -6½") 

PAY LIMIT TYPE 2-W END TREATMENT 
DRIVEWAYS AND OPENINGS 

3810 (12'-6") TYP., TYPE 2-W 
J905 (6'-3") TYP • .! TYPE 2-WC_ 

952. 5 ( 3' -1 ½ "} TYP. , TYPE 2-wtc 

PAY LIMIT GUIDE RAIL/METERS 

770 (30") 

t 840 
{ 2' -9 ") 

TYP 

OUTSIDE EDGE OF SHOULDER ---TRAFFIC DIRECTION 

PARTIALLY BELOW 
GROUND 

GROUND LINE 

_,.-__.....::;.. ~ ~~II :,or 

PLAN 

770 (30") 

j 

770 C 30") 

1.0m(3'-3") 
TYP t 

77D (30"1 

FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F. --

RAIL ELEMENT 

STEEL PLATES, 
6 X 75 X 685, 
( 1/.,i"x 3"x 27"> 
WITH 8-25 l 1 "l 
HOLES C 75 ( 3 ") 
C TO C ---

/ T I 
L1so ! 6"l FACE OF GUIDE RAIL LINE 

7620 C 25' -O"l APPROX 

PAY LIMIT GUIDE RAIL/METERS PAY LIMIT-TYPE 2-W END TREATMENT 

...,......-OUTSIDE EDGE OF SHOULDER 

770 (30") 

SEE POST 
DETAILS, 
SHEET 1. 

PLAN 

770 (30") 

-TRAFFIC DIRECTION 

691 < 27 ") 

ENO POST SUPPORT 
ANGLES, SEE DETAIL O. 

ELEVATION 

TYPE 2-WEAK POST END TREATMENT 
l SEE NOTE ll 

2 SPLICE BOLTS AND NUTS 

10-25 (I") 0 HOLES C 75 ( 3") C TO C FOR 
8-22 ( 7/8")" x 460 ( 18") LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E. 

~#JQ (#3) BARS 

PLAN 

FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F. 

STEEL PLATES, 
6 X 75 X 685, 
( IJ. "X 3 "X 27 ") 
wilH 8-25 t 1 ") 
HOLES Cl 75 (3") 
CTOC-... 

PLAN 

/

8- 22 <1/e"J0x 460 (18") LONG 
ANCHOR BOLTS, 00 NOT ALLOW 

3 HOOPS• y 040 __ j 

""' TOP OF RAIL ELEMENT. 

GROUND 
LINE 

-==-----
J --GROUND LIN I 

AT ANCHOR I 

-,nm,11fll7i/ -

I '~PARTIALLY 
BELOW 
GROUND I I 

FOR CONCRETE ANCHORS L - L - l 
SEE DETAILS A AND B, .!.___} 

2 SPLICE BOLTS 
ANO NUTS 

10-25 ( 1 "l" HOLES C 75 ( 3") C TO C FOR 
8-22 ( 7 /8 ") 0 x 460 l 18 ") LONG ANCHOR 
BOLTS. TWO SPARE HOLES ARE FOR 
POSITIONING, SEE DETAIL E, 

#JO (#3) BARS 

8- 22 I 1/e ") " x 460 I 18 ") LONG 
ANCHOR BOLTS, 00 NOT ALLOW 
BOLTS TO PROTRUDE ABOVE 
TOP OF RAIL ELEMENT, 

( 1 ") 
EXISTING SLOPE. 

I
I I \_ GROUND L I NE 

\ AT ANCHOR 
I ~I 
L - _'::-,-._FOR CONCRETE ANCHORS, 

SEE DETAILS A AND B. 

END POST SUPPORT 
ANGLES, SEE DETAIL D. 

#10 (#3J BARS,--!~ 

I,-, ~·ca"=",-c'-,1 BOLTS TO PROTRUDE ABOVE 

r-25 ( 1 ") 

..---EXISTING SLOPE. 

~o~?~~~TALLY c jP~g"J ~ 

,
10 

<•31 BARs,---..j~ ·1 
H

ORIZONTALL 31'-5"> (3'-l"l 

I ARS, 
MIN f~:'.,, ~~j-~ #10 (#3~r8QUARTERY . ·. :v. _J__; PLACED VERTICALL v·" .• --- POINTS, 

460 (1'-6"1--'_./I 1010.. l~,s (3"l MIN COVER TYP 
ELEVATION 

MIN 

~

,i~i .. , A CONCRETE ( 3' -6 l CLASS 

' l . .::::....I TYPE 2-W END TREATMENT AT 
460 C l'-6")__1 '-#10 (#3) BARS, PLACED 

CLASS A CONCRETE_/! 940 I AT EACH CORNER' VERTICALLY DRIVEWAYS & OPENINGS 
(USE ON BOTH SIDES OF DRIVEWAYS & OPENINGS! 

21 C 13/16 ") " HOLES FOR 20 ( 1/.,i ") " x 115 l 4 ½ ") 
LONG BOLTS WITH NUTS AND WASHERS. BOLTS 
TORQUED TO 136 ±27 N-m ( 100 t20 FT. LBS. l 
AFTER POST IS DRIVEN. 

700 ( 2' -3¥z ") 

"" 
158 542 (1'-9 1/.,i") 

~ 

~L _, 
<0 I I ,.-, ,~ 

7 
250 

( 10") 

~1~ 
~ N 

~1;;,, .11;; 
<0 l"'I N -

~~ 

24 x 30 < 2%2"xl 1/e "l 
SLOTS FOR SPLICE BOLTS 
ANO NUTS l~~;I .. 

I") ~ c:6 

~O 12"1\ i, ! '~CI~?~~~E~~y 
100 
( 4 ") 

L100 X 75 X 6 
(L4x3x¼ 

DETAIL D 
END POST SUPPORT ANGLES 

108 { 41/.,i ") 

DETAIL F 
FLARED TERMINAL SECTION 

<3'-l") '---75 <3") MIN 

ELEVATION 

DETAIL A 

COVER TYP 

CONCRETE ANCHOR 

10-25 I 1 "l" HOLES 

C 75 ( 3 ") C TO C 

l= l= 
t----¼ ** 
~ l= 

a, 
DETAIL E 

( 3 ") 

--ANCHOR THIS END. 

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

DETAIL C 
SHOP CURVED RAIL 

ELEVATION 
DETAIL B ( ALTERNATE) 

" ·­Ea 
' o. 

,O 
~N 
II II 
~~ 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK 
GUIDE 

POST 
RAIL 

TREATMENTS END 

i~~ 
1 

DIRECTOR, BUREAU OF DESIGN 

SHT _L OF _f_ 
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* IF TYPE 2-S GUIDE RAIL 
IS USED AT THE OBSTRUCTION, 
THIS SECTION OF GUIDE RAIL 
IS NOT REQUIRED, 

TYPE 2-S GUIDE RAIL 

TYPE 2-W GUIDE RAIL 

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

1620 
I 25' -0") 

MIN 

TYPE 2-S* 
GUIDE RAIL 

1620 
C 25' -0") 

TYPE 2-WCC 
GUIDE RAIL 

7620 
( 25' -0") 

TYPE 2-WC 
GUIDE RAIL 

7620 ( 25' -0") 

TYPE 2-S GUIDE RAIL 

I I I 

TYPE 2-W 
GUIDE RAI_L 

REQUIRED CLEARANCE, 
SEE TABLE 1. ~ 

! ! ! H ! ! ! • H.i='=' =='===; =======jf t n EDGE OF SHOULDER 1 
SHOULDER 

EDGE OF PAVEMENT"""" j 
TRAFFIC DIRECTION SEE NOTE 4 '- _ 

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

TYPE 2-S END TREATMENT 
SEE RC-52M, 

OR ENO ANCHORAGE 
C SEE DETAILS) 

C EDGE OF SHOULDER 

SHOULDER TRAFFIC DIRECTION 

C EDGE OF PAVEMENT l 

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

SEE_J~OTE 3 

W-BEAM RAIL ELEMENT 

TYPICAL GUIDE RAIL TREATMENT 

APPROPRIATE TYPE 
ENO TREATMENT 

~ 
N 

20 ( ¥~ "l " HOLE 

TS 200x150x5 
( TS 8 x 6 x ¾s l 

WHEN THE REQUIRED CLEARANCE TO OBSTRUCTION IS AVAILABLE 

TYPE 2-S END TREATMENT 
SEE RC-521.4. 

150 

f7 

FRONT 

TABLE 1 

TYPE OF REQUIRED -t 
GUIDE RAIL CLEARANCES 

2-SCC 0.3m(1'-0"l 
2-SC 0.6 m (2'-0"1 
2-5 0.9 m !3'-0") 
2-WCC 1.2m(4'-0") 
2-WC 1.5 m (5'-0"l 
2-W 2. 1 m c 7' -o "l 

NOTES 
1. THE TREATMENTS SHOWN ARE FOR FOUR LANE DIVIDED 

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

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

3. THIS DISTANCE VARIES. DETERMINE THE REQUIRED LENGTH 
USING THE GUIDELINES FOUND IN PUBLICATION 131.4, DM-2, 
CHAPTER 12, AND SHOW ON THE TABULATIONS. WHERE 
CALCULATIONS SHOW A DISTANCE LESS THAN 15 m { 50' -0"), 
USE 15 m ( 50' -O"l AS A MINIMUM DISTANCE. 

4. WHERE THE 0.6 m REQUIRED CLEARANCE TO OBSTRUCTION IS 

-tTHE MINIMUt.4 UNOBSTRUCTED DISTANCE 
FROM BACK OF GUIDE RAIL POST 

NOT AVAILABLE, USE 2-SCC GUIDE RAIL AND 2-SCC DOUBLE NESTED 
RAIL WHEN THE DEFLECTION IS LESS THAN 0.3 m C 1'-0"l, 

~ 
I , I 

TO FACE OF OBSTRUCTJON. 

7 
20 ( 3/~ ") " HOLE 

, I I ; 75 
' ( 3 ") 

' I 

I 
,,o 0 

' ' ' 
' ' ' 

/10 1 _!a 

5. THE TYPICAL DISTANCE FROM THE EDGE OF SHOULDER TO THE FRONT 
FACE OF THE W-BEAM RAIL ELEMENT IS 840 ( 2' -9 "J. THIS MAY VARY; 
BASE THE ACTUAL PLACEt.lENT OF THE GUIDE RAIL SYSTEM SELECTED 
ON FIELD CONDITIONS. LOCATE THE SYSTEM SELECTED AS FAR 
FROM THE EDGE OF SHOULDER AS POSSIBLE AND STILL MAINTAIN 
REQUIRED CLEARANCES DETERMINED FROM TABLE 1. 

6. ALL DIMENSIONS ARE IN t.l!LLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN() PARENTHESIS. 

SHORT BREAKAWAY TIMBER POST 
( SEE RC-52 FOR LENGTH) 
I TRIM AS REQUIRED> 

,l $WAGED CABLE r ASSEMBLAGE 

0 0 0 0 

--- DIRECTION OF TRAVEL PLAN 

LIMIT OF PAYMENT 

1905 (6'-l_'.'l 1905 (6'-3") 

400 ,oo I 
ANCHOR I ( 16") I ( 12 ")I 
PLATE~ 

) ~====~J : ' , 

/ SWAGED CABLE 

I 

' ' 
' ' 

I 

' ' 
,, 

100 C 4"} - V ASSEMBLAGE 
--a \ GROUND LINE 

SIDE 

1 
B 
s 
A 

; <%")"HEX 
lL T L=250 ( 10") 
rEEL WASHER, 
m NUT. 

5TEEL TUBE 

l~I 
I 

I I 
I I 

C 

I I 
I I 
L > 

'- 50 ( 2"J NOM. 
, , 

75 I 3"l MAX. 

A 16 C % "l" HEX 
BOLT L=250 ( 10") 

. . 
~TEEL WASHER, ELEVATION NO NUT. 

SOJL PLATE OR ENO ANCHORAGE 
C SEE DETAILS) 

TYPE 2-S GUIDE RAIL, STEEL TUBE SEE DETAIL 
rHIS SHT.l -----

C SEE DETAIL POST ANCHORAGE 
THJS SHT.l 

( AT TRA[LING ENO) 

TYPE 2-W 
GUIDE RAIL 

TYPE 2-S GUIDE RAIL 

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

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

7620 
I 25' -0") 

MIN 

TYPE 2-SC 
GUIDE RAIL 

7620 
< 25' -0") 

4 SPACES = 7620 ( 25' -0") ANO AN 
APPROPRIATE TYPE END TREATMENT 

TYPE 2-S 
GUIDE RAIL 

7620 
f 25' -0") 

F 

TYPE 2-WCC 
GUIDE RAIL 

7620 
< 25' -0"} 

TYPE 2-WC 
GUIDE RAIL 

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

TYPE 2-S GUIDE RAIL 

~~ 
~EDGE OF SHOULDER 

SHOULDER 
TRAFFIC DIRECTION i LEDGE OF PAVEMENT 

200 ( ¥4 "l HOLE 

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

600 
C 24 ") 

225 150 225 
c9·~>lts:,11 (9'~) 

-

N -1
;;-

-·- - gl;; _ wN 
a -
N -

SOIL PLATE 
6 (1/4") THICK 

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

AT OBSTRUCTIONS 

2!:~IRE 
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SHT. --1. OF ..L 
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~ 
~ 
0 

~ 

z 
< 
Ci 
w 

" 

! I 
I 1620 

( 25' -0") 
MIN 

l l : 

I 

CONCRETE 
MEDIAN 
BARRIER 

TRAFFIC DIRECTION 

FOR FLARE RATE, 
SEE TABLE 2. 

TRAFFIC DIRECTION 

PAY LIMIT CONCRETE MEDIAN BARRIER 

·s9uo OBSTRUCTIO 

EDGE OF PAVEMENT 

SEE NOTE 2. 

CONCRETE 
MEDIAN 
BARRIER 

EDGE OF PAVEMENT 

PAY LIMIT_CONCRETE MEDIAN BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 6.0 m (20' l 
OR LESS WHERE CONTINUOUS BARRIER IS REQUIRED 

TYPE 2 ... - - -- GUIDE RAIL 

0.6 m (2'-0"lMIN 
CLEARANCE·· 

" II 

! ! ! !_ 2 2 2 2111 ! ! 

7620 ( 25' -O"l I 
[S?i-lD OBST~~TION J MIN. I 

l l l ,- ! ! ! ! l 

TYPE 2-S 
GUIDE RAIL 

7620 ( 25' -0") 

! ! 
FOR FLARE RATE, 
SEE TABLE 2. 

' ! 

! ' 

! ' 

TYPE 2-WCC 
GUIDE RAIL 

7620 ( 25' -0") 

' 

-

' 
-

TRAFFIC DIRECTION 

TYPE 2-WC GUIDE RAIL 

_r-EDGE OF PAVEMENT 

. 

1: 10 MIN. 
C 101 1 MIN. l 

= 
I 1: 10 MIN. 

C 101 I MIN. J 

TYPE 2-WM 
MEDIAN BARRIER 

J 11 10 MIN. 
( \01 1 MIN.J 

t 11 10 MIN. 
t 10: 1 MIN.) 

PROVIDE TYPE ANO LENGTH OF GUIDE RAIL ANO 
ENO TREATMENT BEYOND THE INTERSECTION 
RADII AS INO[CATED ON THE CONSTRUCTION 
DRAWINGS ANO DETERMINED BY THE DESIGN 
REQUIREMENT. 

840 
( 2' -9 ") 

TYP. 

s,o 
! 2' -9 ") 

TYP. 

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

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

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

( 10' -0") 
MIN 

ENO TREATMENT OR 
TERMINAL SECTION 

INTERSECTING 
SIDE ROAD 

_._ _._ 

I I 

• VARIABLE DEPENDING ON FUNCTIONAL 
CLASSIFICATION OF HIGHWAY. 

TYPE 2-S 
GUIDE RAIL 

R = 3. 0 m 
C 10' -0") 

MIN 

ES 

EP 

EP 

ES 

TYPE 2-S 
GUIDE RAIL 

(TYP.l 

TYPE 2-S 
GUIDE RAIL 

b-, IF PROTECTION JS REQUIRED, GUIDE RAIL 
I I MAY BE USED BEYOND THIS POINT. 

DRIVEWAY 

TREATMENT AT INTERSECTIONS 
AND DRIVEWAYS 

0.6 m (2'-0"lMIN '-- EDGE OF PAVEMENT TABLE 2 
CLEARANCE FLARE RATES FOR BARRIER DESIGN 

TYPE 2-SC GUIDE RAIL TYPE 2-WC GUIDE RAIL TYPE 2-WM 

" ~ 2 

z ~­~" 0 
;: 

0 
z• 
<­-~ o­
w-
2 E 

~ 

.; 

MEDIAN BARRIER DESIGN MAXIMUM FLARE RATES 
TRAFFIC DIRECTION SPEED 

CONCRETE 
Km/h """ BARRIER 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS OF 
6. O m ( 20' l TO 1 O. O m < 30' l 

WHERE CONTINUOUS BARRIER JS REQUIRED 

120 

I 10 

100 

90 

80 

70 

60 

50 

7S 

70 

60 

ss 
so 
45 

35 

30 

20 : I 

20 : I 

18 : I 

16 : I 

14 : I 

12 : I 

10 : I 

8 ' 1 

/EDGE OF PAVEMENT 

TYPE 2-WM 
MEDIAN BARRIER 

-- - MEDIAN q_ ~ I 

5011 TAPER 

APPROPB_{ATE TYPE END TREATMENT 
SEE DM-2, CHAPTER 12 

MEDIAN 
OPENING 

6m(20'-0"l 

APPROPRIATE TYPE END TREATMENT 
SEE DM-2, CHAPTER 12 

f---------------

EDGE OF PAVEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

TYPE 2-WM 
MEDIAN BARRIER 

_L_soz 1 TAPER 

~MEDIAN Ii. 

GUIDE RAIL 

IS • 1 

15 : 1 

14 • 1 

12 : 1 

11 • 1 

10 : I 

8 ' I 

7 ' I 

NOTES 

1. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF GUIDE RAIL AND MEDIAN BARRIER. IT IS IMPRACTICAL TO 
PROVIDE A STANDARD FOR All POSSIBLE CONDITIONS. MODIFICATIONS 
OF TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS; HOWEVER, 
FOLLOW RECOMMENDED GUIDELINES IN DESIGN MANUAL, PART 2. 

2. PROVIDE SINGLE FACE CONCRETE BARRIER THROUGH THE AREA OF THE 
OBSTRUCTION. NO MINIMUM BARRIER-TO-OBSTRUCTION DISTANCE IS 
REQUIRED. FOR DETAILS, SEE RC-58M. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 

AT OBSTRUCTIONS 

~~IR 
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TRAFFIC DIRECTION 

FOR APPROPRIATE TYPE 

FOR FLARE RATE, 
SEE TABLE 2, SHT.2 

EDGE OF PAVEMENT 
EDGE OF SHOULDER 

~~ ~~ o=iw 
END TREATMENT SEE --- -FOR APPROPRIATE TYPE 

0.6m 
( 2' -0'') t 

11 10 ( 10: 1) 
SLOPE MAX. 

TRAVERSABLE SLOPE 
WHEN POSSIBLE 

• 
0.6m 

C 2' -0") 

t 
1: 10 < 10: 1) 

_SLOPE MAX. 

I. Om ( 3' -0") MIN • 
TO HINGE POINT 

I ~'1 o,, ';--,..., 
41/N_ 

20 1 1 SLOPE I MAX. 

RELATIVE TO GRADE) 

DESIGN MANUAL PART 2,--/:'~;:::r::::::::::~~~=rt:==~~~==r::~~~:r::::::::r:::::::: END TREATMENT SEE 
0 ::: w • PUB. 13M. 

PUB. 13M. l DESIGN MANUAL PART 2, O.Bm (2'-9"1 TYP. t 1110(lQ11) 
OR FLATTER 

~~ ~;; EDGE OF SHOULDER 

FOR FLARE RATE, 
SEE TABLE 2, SHT.2 

SINGLE FACE CONCRETE 
BARRIER INSTALLED ALONG 

EDGE OF PAVEMENT 
""-EDGE OF SHOULDER CNO CURB) ~--- USE O. 3m C 1' -0") TO O. 6m I 2' -0") 

STRAIGHT TAPER OFFSET OVER THE 
ENTIRE LENGTH OF THE TERMINAL. GRADING DETAIL FOR PARALLEL TERMINALS 

TRAFFIC DIRECTION THE LENGTH OF THE BRIDGE PIERS 
TRAVERSABLE SLOPE 
WHEN POSSIBLE 

" ~2 

b ;--
- o 
"' ' Zo 
<~ 
o­
!l! E 0 

0 

TREATMENT AT OBSTRUCTIONS FOR 
MEDIAN WIDTHS GREATER THAN 6.0 m 120' -0''1 
WHERE CONTINUOUS BARRIER IS NOT REQUIRED 

SEE GRADING 
DETAILS 

TRAFFIC DIRECTION 
EDGE OF PAVEMENT~ 

EDGE OF SHOULDER 

INLET ~~~~~FLOW LINE~--~-. _ -10 

-at~ 
o: 

FOR FLARE RATE, SEE TABLE 2, 
SHEET 2 

EDGE OF SHOULDER 

EDGE OF PAVEMENT 

TYPICAL TYPE 2-S GUIDE RAIL 

1: ,. 5 
( ,. s: 1 l 

/ wl II 7.2m 

/ ~I I I' '4' -0"1 
1: 1. 5 11 2 

{ 1. s: 1) ! ( 21 1) 11 

"' 1~ 2.4 m(8'-0"l 
,: 1. 5"' j WITH ROUNDING 

( I. 51 1l 

8147 (26'-83/~") 

MIN. 

~~ 
~N 

E~ 

' O, 
.o 
~~ 

" -u 
J 

" < 
J 

1110 ( 101 1) 
SLOPE MAX. 

• 
O. 6m 

< 2' -0") 

1: 10 
C 101 1) 

20 11 APPROACH SLOPE 
RELATIVE TO GRADE 

010 ii f 11 10 ( 101 1) ~ NO 
N, -~ OR FLATTER 

Ai/ii_ 

a:' 
0~ 

0~ 

~~ 

GRADING 

~N ~· ~-

DETAIL 

~­~· ~" 
FOR FLARED 

-

TERMINALS 

- - - - FLARED INSTALLATION 
L1 = 7620 - - f L + b/a C L1 l -L2 

125' -0"1 - - LON• A ~ PARALLEL INSTALLATION 
~ b/a + LAILR LA-L 2 

-- LON= r L2 111D OR FLATTER - LA/LR 

- - l 1. ( 1 ~1 1) - - - - - -_:----- - Q f LON 

- 1 =---
LR= - -- - - - - - ---+ 1110 OR FLATTER ---

(101\) --
-

APPROPRIATE 
TYPE ENO 
TREATMENT 

SEE DM-2, CHAPTER 12 FOR GUIDELINES 

TRAFFIC DIRECTION PARAPET CONNECTION, 
SEE DETAILS, RC-SOM 

.- f.lEDIAN ---~ 

** 

MEDIAN TREATMENT AT DUAL STRUCTURES --- LON 
TYPE 2-S ENO TREATMENT 
< SEE RC-521,0 OR ----
ENO ANCHORAGE 
( SEE SHEET 1 ) 

LENGTH 
TRAFFIC OIRECTION TYPE 2-S GUIDE RAIL 

SEE GRADING 
DETAILS 

EDGE OF PAVEIE.NT 

FOR FLARE RATE, 
SEE TABLE 2, 

MEDIAN <t_~ SHEET 2 

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

o:· -at~ 
EDGE OF SHOULDER~ 

o.,~, ( 3' -0") I 
f.lIN T ~ 

DO NOT INSTALL END TREATMENT 
.s:_ EDGE OF PAVEMENT 

WITHIN 1 m FROM i. 7620 MIN. 
( 25' -0") 

TYPE 2-S GUIDE RAIL 

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

TYPE END TRAFFIC DIRECTION 
TREATMENT 

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

* -01::' -- 0 o- J -- ~ 

·soLIO. OBSTRUCT ION 

NOTE1 

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

* A 1110 ( 10: ll SLOPE MINIMUM IS REQUIRED IN FRONT 
OF THE BARRIER, IF ANY PORTION OF THE BARRIER IS 
LOCATED WITHIN 3. 6 m C 12' -0") FROM THE EDGE OF 
SHOULDER <HINGE POINT). BARRIER MUST NOT BE 
PLACED ON SLOPES STEEPER THAN 11 6 C 61 11 • 

OF BARRIER NEED I LONI 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 
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EARTH MOUND TO BE 19.2 m 
,.am (6'-0") ABOVE 1:2 ($'.;-, (64'-0") 
PAV' T GRADE LINE ( 21 1 l ~~c;, · 

TYP n.,"i ,¥ 

==::::'.s;::::::::::~=:-
T RAFF IC DIRECTION_~---~-~='-="I 81 1-, I\ 

f- - -~--=---~-Q I 
r --~--

TRAFFIC DIRECTJQN _\-::2' L_A 

SEE NOTE 2...J 

TOP OF SLOPE LINE OR ABUTMENT WALL FOR STRUCTURE 

3.6m r~ 
<12'-0"l 48.0ml160'-0"i ~--, 

~-

~ 'o ~ -,, ~ 

===========1 
!< 

,j 
EARTH MOLINO TO BE 
1. 8 m ( 6' -0"1 ABOVE ....S 
PAV' T GRADE LINE "r-" 

"-112 c211) TYP. 

CONC BARRIER =h'-----":- ~ '-f=-============1 
($, ,,, 

> C 
2. 4 m 
< 8' -0") 
MIN. 

48. O m ( 160' -O"J 

I\Ls1NGLE FACE\Ls,1 I~; 
n.,·,'~ 

-"'~ 3.6 m ~ 
* PROVIDE A t:20(20111 TAPER AT THE APPROACH END OF 

THE EARTHMOUND SIMILAR TO THE GUIDE RAIL. 
( 12' -O"l C 64' -0") SEE RC-52M, SHEET 4. 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR AT-GRADE DUAL BRIDGES 
SEE Nu1t; 'I 

r, ,,. -(1··1 I 50' -0") ( 100' -0 ")1 n< 100' -O"J I 50' -0") < 15' -0") 

~ 

r-- C r-B B- c-

~ mw1_,1s.o mlJ 30.0 m~ ~~R~~-s 30.0 m~ 15.0 m1J_,_22.s mtil 

0 0 0 

TRAFFIC DIRECTION 
I I I 

- [ ::,._ * I I 
~ :--l! -- - --- - - - - - -11 ' I 1* 

TRAFFIC DIRECTION I I -PIERS (TYPI I 

SHOULDER--, 

0 /o ' Le Ls c_j s-
22. 5 m til 15. O mtil 30.0 m~ t ~30.0 m Q Q 

15.0 m 22. 5 m IJ " TRANSITION 
I 7<;• -0"1 1 i:n• .n•1 1 ,nn• -1"1"1 ' , ,nn• _n 111 1 i:n• .n•, I 7,:1 .n 11\ - -·· ------·· 

TYPICAL MEDIAN EARTH MOUND DETAIL FOR OVERHEAD STRUCTURES 
FOR MEDIAN WIDTHS OF 18.0 M 160'-0'') OR GREATER 

SEE NOTE 4 

It. SHOULDER] SHOULDER 
VARIES 

VARIES 

I 
3.6 m I 3. 6 m 

I I 
VARIES 0 4. a m 

C 12' -0") I ( 12' -0") 
VARIES I 

(0 - 16'-0") 

1.2 m 
~"I 

RNOG 

\"• i. 'I ,, < 
I I: 6 MAX I \ i. .. ' ( <1 I; 11 6 MAX I I I I 1, 6 MAX I ~ C 6: 1 MAX l ,~" - -- -- 114 t 61 1 MAX l l 61 1 MAX l l °'~ \ ) 

Ir 12 MIN l ";' ) 1. 8 m f'I:') 1: 12 MIN __J 1112 MIN 
( 12: 1 MIN J 

( 6' -0") \ 12: 1 MlN l { 121 1 MIN l 

l SHOULDER 
I VARIES 

0 4. B m VARIES 
I (0-16'-0") 

l~ f 'I: I J { 61 1 MAX l 
,: 12 MIN 

VARIES { 12: 1 MIN l 
0 - 1. 2 m 

( 0 4' -0") 

SECTION B-B SECTION c-c 

TCf Cf MOOND IS 1.8 m (6'-0") ABOVE PAY'T EDGE 

~ 
,,, 

150 r;,,1 
16'1~ 

~ 

PROVIDE DRAINAGE IN 
ACCORDANCE 11TH RC-sew. 

SINGlE FACE CONC BARRIER 

I \~I IU.X. l 
11 lQ.~ 

SU881SE 

A ' 

13 ( 1/2 ') PRBIOLOEO EXP JT MAT' I. 

SECTION A-A 

NOTES --

PAY' T EDGE 

1. THIS STANDARD HAS BEEN PREPARED AS A GUIDE FOR THE PLACEMENT 
OF EARTH MOUNDS IN THE MEDIAN. IT IS IMPRACTICAL TO PROVIDE 
A STANDARD FOR All POSSIBLE CONDITIONS. MODIFICATIONS OF 
TREATMENTS CAN BE MADE TO FIT EXISTING CONDITIONS. 

2. FOR FLARE RATES, SEE TABLE 2, SHEET 2. 

3. CONSIDER EXPANSION JOlNT MATERIAL, COARSE AGGREGATE, FILTER 
DRAIN ANO WEEP HOLES lNCIOENTAL TO SINGLE FACE CONC. BARRIER. 

4. All MATERlALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408/2000. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRIER PLACEMENT 
AT OBSTRUCTIONS 

EARTH MOUNDS 

u:~ Mm, .:.1>0 2000 I SHT 4 OF 7 . 77-'!, - ~ 

DIRECTOR, BUREAU OF DESIGN RC-54M 



TOE OF FILL 

1905 

Al -

sl 

TOP OF CUT 

END ANCHORAGE~ "'_, 
' ' 

\_// V 

// 

~ 

~ ,- g~ 
<;> ~ ~ 
;, -

0 
0 

N 

cl 

BOTTOM OF 
DITCH 

GENERAL NOTES• 
1. A 114 (4;1 ) BACK SLOPE IS DESIRABLE. HOWEVER, STEEPER 

SLOPES MAY BE USED. 

2. HEIGHT OF GUIDE RAIL MAY BE TAPERED DOWN 
TO MAINTAIN 450 C 18") MAXIMUM HEIGHT FROM GROUND 
ELEVATION TO BOTTOM OF THE RAIL ELEMENT. 

3. WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A 
CUT TO Fill SLOPE, THE PREFERRED TREATMENT IS TO 
ANCHOR THE GUIDE RAIL TO THE CUT SLOPE. 

4. THE BACKSLOPE ANCHOR TERMINAL HAS BEEN CRASH 
TESTED TO NCH RP 350 CRITERIA FOR A 11 G ( 61 1 ) 
SLOPE C rehab. l ANO A 1 01 1 ( 11 10 l SLOPE C new con­
struct Ion}. IT CAN BE ANCHORED WITH A CONCRETE 
BLOCK OR A POST ANCHOR. 

5. PROVIDE 23. 0 m ( 75' -O"l MINIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LINE TO THE 
BEGJNING OF THE HAZARD. 

" I --- - - -
7620 ( 25' -0") _,810 _I MEASURED ALONG n 

ii ii ii 6 SEE NOTE 5 

b* ii j _j 
---~---"'SE'S'E'-'N~O"To,E_'_5 C 12' -6") - ( 12' -6")-. RAIL FACE 

a b * 
600 ~ 
( 2' -0") 

*a=b= 12.5: 1 
'3 : 1 LOWSPEED 
C LESS THAN 45 rrph l 

600 

I~ 
:::::::::::::::::::::::::::::::::::Ji-,-,'"~,_,,,'~._, ..u.1 __ I 

II -----------
11 -------

SHOULO_§_R 

u 

SECTION A-A 

EDGE OF SHOULDER 

PLAN VIEW 

HEIGHT OF GUIDE RAIL IS MAINTAINED 
TO THE ANCHOR POINT 

SEE NOTE 2 

2-J ~ 

II II II II II 
II II II II II 

--------~--~--~---~-~~--Tr---rr--r,--,,::=--:,-:-,------:,-:-,---:,c11 ==~==I~ [t·: -~ 

LI LI LI LI LI LI LI LI LI / LI LI LI LI LI LI LI CONCRETE BLOCK 
ANCHOR,SEE 
SHEET 7. 

DITCH 

ELEVATION VIEW (PROFILE ALONG RAIL) 

VARIABLE 

-------,-- 11 IO 

SHOULDER 

l 
( 10: 1,;,-----

SECTION B-B 

,, ' 
~ "~ ' l 

I i------------.STEEL POST 
U (TYP.l SEE 

SHEET 7 

r SHOULDER 

1 
VARIABLE 

I: 10 

( 10: I J 

SECTION C-C 

300 
i...!..'.....:. 

COVER 

0 
CONCRETE} 
BLOCK 
ANCHOR 

**ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 ( 1' -0") BURIAL. 

POST ANCHOR DETAIL 
/ SEE SHEET 7 FOR 

- -_ -_ -_ -_ -_ - -- - - .. - ---7 
II II / II II II II II 
II II II II II II II 
II II II II II II II 
LI LI LI LI ~ ~ ~ 

' ' 
953 I I I 953 

(3'-1½·1 ! 3' -11/2: ") 

ALTERNATE END ANCHORAGE 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
<NEW CONSTRUCTION OR 

RECONSTRUCTION l 
SHT J_ OF ..1_ 

RC-54M 



FIELD BEND 

TOE OF FILL 

sl 

1905 
( 6' -3 "} 

END ANCHORAGE------------

"-.._ ,,cl 
\.//11' / m '°; ~1~ 

0 0 " 
.' 0 
~ 

N 

GENERAL NOTES• 

I. A 1: 4 ( 4: I) BACK SLOPE IS DESIRABLE. HOWEVER, STEEPER 
SLOPES t-lAY BE USED. 

2. THE TOP OF THEW-BEAM RAIL IS HELO CONSTANT RELATIVE TO 
ROADWAY PROFILE GRADE, A SECOND W-BEAM RAIL IS REQUIRED WHERE 
THE DISTANCE BETWEEN THE GROUND AND BOTTOM OF THE TOP RAIL 
EXCEEDS '!30 { 17") ANO IS INCREASING. MAXIMUM HEIGHT OF DOUBLE 
RAIL SYSTEM IS 1140 ( 45"1, TAPER BOTH RAILS TO MAINTAIN 
MAXIMUM HEIGHT. FLARE RATE FOR THE RAIL IS 12 1/2: l. 

3. USE 2449 { 8' -O"l LONG POSTS FOR ALL POST LOCATIONS WITH A 
RUB RAIL. POSTS FOR THE POST ANCHOR ARE 1830 I 6' -O"l LONG. 

4. WHEN THE GUIDE RAIL LENGTH OF NEED FALLS NEAR A CUT TO Fill 
SLOPE, THE PREFERRED TREATMENT IS TO ANCHOR THE GUIDE RAIL 
TO THE CUT SLOPE. 

5. THE BACKSLOPE ANCHOR TERMINAL HAS BEEN CRASH 
TESTED TO NCHRP 350 CRITERIA FOR A 1:6 (6: 1 ) 
SLOPE [ rehab. l AND A 11 10 ( 101 1 ) SLOPE [ new con­
struct lonJ. IT CAN BE ANCHORED WITH A CONCRETE 
BLOCK OR A POST ANCHOR. 

6. PROVIDE 23. 0 m I 75' -O"l hHNIMUM FROM WHERE 
THE GUIDE RAIL CROSSES THE SWALE LlNE TO THE 
BEGINING OF THE HAZARD. 

BOTTOM OF 
DITCH 

AlM 1620 ( 25' -0") ___l_!!_Q_ 
( 12' -6") 

3810 I MEASURED ALONG 
C 12' -6"l RAIL FACE 

o o 

~ 

SHOULDER 

600 
( 2' -0") 
TYP. 

IT 
" II 

u 

a "* 

* a:b=12.5: 1 
9: 1 LOW SPEED 
I LESS THAN 45 /ll)h l 

IT 
" II 

u 

IT 
" II 
u 

IT 
" II 
u 

IT 
" II 
u 

IT 
" II 
u 

SHOULDER 

SEE NOTE 6 

EDGE OF SHOULDER ~ ~ 
PLAN VIEW 

HEIGHT OF G.!ll.Q~ RAIL IS PARALLEL TO ROADWAY GRADE 
( SEE NOTE 21 s~l_ ~O:'"~ \ 

- - - - -

.. ~ -================~====- -~ 7 
II -Li_ J 

II 
II 

u 
II 

u 
II 
u 

II 
u 

RUB RAIL 

DITCH 

II 
u 

II 

u 

II 
II 

u 

II 
II 
u 

ELEVATION VIEW (PROFILE ALONG RAIL) 

\ 

WOOD BLOCK 

• • SHEET 7 
SHOULDER 

II 
II 
u 

II 
II 
u 

2, 1 m 

II 
II 

u 

II ll 
II ll 

u u 

II 

u 

CONCRETE BLOCK 
ANCHOR,SEE 
SHEET 1. 

~; 
II -------_ 

I 

VARIABLE I ( TYP.) SEE 

11 ,,, 
-------...11 i: 6 ~ 

(6: I l l I l 

1:6 
f 6: I J 

DITCH 

\ii'') ** 
II "---

LI 

SECTION A-A SECTION B-B 
WITH RUBRAIL 

I I_ STEEL POST 
U ( TYP.) SEE 

SHEET 7. 

SECTION C-C 

300 ( I' -0") 
COVER 

CONCRETE 
ANCHOR 

0 
BLOCK) 

** ROCK ANCHORAGE DOES NOT REQUIRE 
THE 300 ( 1' -O"l BURIAL 

\SEE SHEET 7 FOR 
_____ ,_P~ST ANCHOR DETAIL 

- ~ - - _-:. _-·:_ .:CJ 
II 
II 
u 

II 
II 

u 

__ -_ -:.::i 11 11 11 
II II II !! II 

II II~~~ 
u u 

953 
( 3' -1 ½ ") 

ALTERNATE END ANCHORAGE 

POST ANCHOR 

( SEE NOTE 31 

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

COMMONWEAL TH OF PENNSYLVANIA 
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GUIDE RAIL 
BACK SLOPE 

ANCHOR TERMINAL 
< REHAB. PROJECTS} 
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~===A~~· - 7-.,. 
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915 (3'-0") 
350 ( 14 "l 

63 62 50 50 62 63 
(2½"), -(2½'') 1-<2") 1-<~"f 112½"> 

/ 25x45 SLOTS ( TYP.l 
14 ( ½ "l 0 BARS TO BE WELDED TO 
THREADED INSERTS FOR M25 x 50 -L-----------1 - -t 

~ 
Oh 

Q1-f $- - _1_. 

I 

T 

I 

-·-r - i- $-i-$--t--· 
200 I 150 
( 8 ") C (6") 

20 < 3/~"l 0 HOLE <TYP.l~ 't. POST 
ONLY IF PLATE IS BOLTED 
TO POSTS. 

STEEL PLATE - 1 3 rrm < 1/2 ") 
GALVANIZED 

WELDED OR BOLTED TO POST 

350 ( 14 ") 

200 (8") 150 (6") , I , 
100 ( 4 ") 

H 

~I~ 

81~ 

~I~ 

01· ~ ~ 

:a:1~ M-

STEEL -13 ( 1/z"l STEEL PLATE 

I 

3-25 CI "l 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 ( 3/a "l 0 HEX BOLTS 

GUIDE RAIL 
PLAN 

BOLT PLA!ITH 
TO PO~¾ "l 0 HEX 

., 

< 1 "x 2"l GALV. HEX HEAD CAP SCREWS. 
CAP SCREWS TO BE THREADED A MIN. OF 
48 ( I¼ "l AND INSERTS THREADED 
A MIN. OF 45 ( 113/ts "l. 

c::, c::, 

TERMINAL 
CONNECTOR\ 

c::, c::, 

c::, c::, 
c::, 

c::, c::, 

c::, c::, 

1 
~~o8~FcC~~i'~Ts I 

!.. ______ ---

' 
I __ .._ __ 

-H!tr{~~-1: ----

PLAN 
... .. 
( 4 ") ( 4 ") ( 4 ") 

:--::-- - 0-I- - = -- ~ ~ 

---- a: M 

0 . 
' --.... ~ ;: 

I M 
I ../ -
' I 

__ L 

' --, 

gl~ 
N_ 

gl~ 
N_ 

~ 

Oiv 

3 - •13 f#4J HOOPS 
750 ( 30 ") X 450 ( 18 ") 

•13 {#4) BAR 
ONG -~ 'l~U I ltl 

TYP., 3 

-

:- ~ 
I 
I V 

I N -
I 0 

I ~ 

I 

~-----------_!) 
45 c 1 r~ "> 

22.5 
( 3/a "l 

~1 · ' . N ,:$;'. ='° 
N • 

-;;;,: 

~ 
V 

25 ( 1 "l 0 HOLE 

ELEVATION 

CONCRETE BLOCK ANCHOR 

350 ( 14 ") 

200 150 
( 8 ") ( 6 "} 

SQUARE WASHER 
STEEL 13 ( ½ ") STEEL PLATE 

5 ( 1/~"l THICK - GALVANIZED 

STEEL POST 
1830 (6'-0") 

3-25 ( 1 "l 0 HOLES TO 
BE FIELD DRILLED 
IN RAIL AND ATTACHED 
TO STEEL PLATE WITH 
22 ( ¼ ") 0 HEX BOLTS 
50 ( 2 "l LONG WlTH 

I I 

RUB RAIL 

PARTIAL PLAN 

( BEYOND) 

-

V 

0 
~ 
M 

.I' 
~ -
0 
m 

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

j I I I t 

' ! 1.10 { 4½;·>1 
~ 

PLAN 

WOOD BLOCK 

; 11 1~ I ~ r ~ 
N 

20 < r~ "> 0 +--
CT~ 

~3O(11/a"l 

ELEVATION 

WOOD BLOCK 

w { 3") 

TYPICAL ELEVATION 

STEEL POST 
W150x13.5 !W6x8.5 

50 ( 2") LONG WITH 
SQUARE WASHER. -----r-.._ 

E ~~~:~E 
4-16 O (2") 

~g~~'wirn HEX Nurs. - II ""'''s,~~~"~oLE 
LONG7 

SQUARE WASHER. ----~\' \ 
--r-1 ~-,, .• i ,, i--t /STEEL POST 

/ 2440 < 8' -0") LONG 

25 ( I "l 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL AND THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 ( ¼ ") 0 HEX BOLTS 
50 I 2 "l LONG WITH 
SQUARE WASHER. 

~1;,; 

~1~ N_ 

_ 1~*}~ : I ~1~ 

ct POST 

FRONT VIEW 

13 ( ½") 
STEEL PLATE 

( 711-'- 7 20 ( o"sT FLANGE · IN P 

ELEVATION 

EACH SIDE 

STEEL PLATE 

25 ( 1 "l 0 HOLES TO BE 
FIELD DRILLED IN 
RAIL ANO THROUGH 
POST FLANGE. ATTACH 
TO STEEL PLATE WITH 
22 C 3/a "l 0 HEX BOLTS 
50 C 2 "l LONG WITH 
SQUARE WASHER. 

POST ANCHOR DETAIL 
DIMENSIONS ARE TYPICAL 

I 
_1f)+-Eil 

I \;-.,-791...;b~----.;11 

BOLT PLATE 
TO POST WITH 
4-16 ( ¾ ") 0 HEX 
BOLTS 50 (2"l 
LONG WITH HEX 
NUTS. 

13 ( 1/2 ") 
STEEL PLATE ct POST 

01· ~~ 

FRONT VIEW ELEVATION 

RUBRAIL ANCHOR ATTACHMENT 

50 C 2") 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACK SLOPE 
ANCHOR TERMINAL 

END ANCHORAGE DETAILS 
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FLARED TERMINAL 
SECTION CONNECTION, 
SEE DETAIL F, 
RC-53M. ---'-----_,,, 

RAIL ELEMENT 

PLAN 

2 SPLICE BOLTS AND NUTS FLARED TERMINAL 
SECTION CONNECTION, 
~~~S~~~~A~IL:_:.F~, ___ / 

10-25 ( \ "l 0 HOLES Cl 75 ( 3"1 
C TO C FOR 8-22 ( 1/e"l0 x 460 { 18"1 
LONG ANCHOR BOLTS. TWO 
SPARE HOLES ARE FOR 
POSITIONING. SEE DETAIL E. 

#10 C *"3) BARS RAIL ELEMENT 

STEEL PLATES, 
6 X 75 X 685, 

STEEL PLATES, ii 
6 X 75 X 685, 
( l/-'I X 3 X 27 ) 25 { 1 ") 
WITH 8-25 ( 1 "l 0 760 ( 2' -6") J 

{ l/4 X 3 X 27 ) 
WITH 8-25 ( 1 "l 0 
HOLES Cl 75 < 3"l 
C TO C 

HOLES Cl 75 ( 3") MIN 
c TO c --~::::,..)c;:.3~~~=L{._::_'MEDIAN SURFACE 

•10 (#3) BARS, 

*"lO (*"31 BARS, r-· 
~o~?~6~TALLY-- - I ------------

3 LOOPS, 
HORIZONTALLY-----

460 I Ir 
( 1 ' - 6 ") _;~ 

{ 3' -1 ") 
CLASS A CONCRETE 

920 LONG (3'-0"l 
8-22 ( 1/e") 0 X 460 ( 18") 
ANCHOR BOLTS, DO NOT 
ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT. 

*"10 (#JJ BARS, 
PLACED AT EACH 
CORNER, VERTICALLY 

( 3 "l MIN COVER ( TYPl 
CLASS 

PLAN 

r 

( 3' -6 ") 

2 SPLICE BOLTS AND NUTS 

10-25 ( 1 "l 0 HOLES Cl 75 ( 3") 
C TO C FOR 8-22 C 1/e"J 0 x 460 ( 18") 
LONG ANCHOR BOLTS. TWO 
SPARE HOLES ARE FOR 
POSITIONING. SEE DETAIL E, 

•10 BARS 
f 4-22 ( 1/e"l 0 x 200 (8") LONG 

ANCHOR BOLTS 

f 
13 (½IX 190 ( 7½) X 190 ( 7½J 
BASE PLATE, SEE DETAIL C. 

\ 11 L"" 1•41 BARS O 
SHOULDER 

~ ISO 16"1 C TO C 

. ~ .n1. . If· 7 . -. . E20 X 1220 X 200 
( 4' -O"x 4' -O"x 8 ") 
CLASS A CONCRETE 

100 C4"l MIN TO 
1020 (3'-4"1 MAXr==i '-IUU, 

; 

( 1 ") 
MEDIAN SURFACE 

8- 22 ( 3/s "l 0 x 460 ( 1 8 ") LONG 
ANCHOR BOLTS, DO NOT 
ALLOW BOLTS TO PROTRUDE 
ABOVE TOP OF RAIL ELEMENT. 

*"10 C #3) BARS, 
PLACED AT QUARTER 
POINTS, VERTICALLY 

...._ 75 ( 3 ") MIN COVER TYP 

::::::: ( 4 ") 

{,;=-~.,,,,.-LONGITUDINAL J 
I \\ PIPE 
\ 11 rCROSS PIPE 
'\~./ OR STRUCTURE 

TYPICAL INSTALLATION 
WHEN 

CROSSING UNDERGROUND STRUCTURE 

5 ·c 7{6 ") 

DETAIL C 
BASE PLATE 

(USE BASE PLATE FOR All TYPE 
2-W ANO 2-WC GUIDE RAIL 
POSTS.) 

•• ONLY WHEN USED 
WITH SHOP 
CURVED RAIL. 

10-25 < 1 "l 0 HOLES Cl 
75 ( 3 ") C TO C 

•• 230 ( 9 "l CUT 
IND REMOVED 

ELEVATION 

DETAIL A 
ELEVATION 

DETAIL B ( ALTERNATE) 

(MAKE NO SEPARATE OR ADDITIONAL PAYMENTS FOR THIS ITEM. 
CONCRETE, REINFORCEMENT BARS AND HARDWARE ARE INCIDENTAL TO 
THE GUIDE RAil PAY JTEM.l 
FOR ANCHORAGE TO EXISTING BRIDGE DECKS AND DIVISORS, SEE BRIDGE 
CONSTRUCTION STANDARD DRAWING, BC-338M. 

~ 
~ CONCRETE ANCHOR 

4130 C 13' -61/?_") 
RAIL ELEMENT 

TYPICAL RAIL ELEMENT WITH TS -( 3 ") 

-+ ~~ .. 
----------< 

10-25 { 1 ") 0 HOLES 75 C 3"l C TO C 
WITH 230 C 9 ") CUT & REMOVED. SEE 
DETAIL E • DETAIL E 

I " I 
II 4130 < 13' -61/2") I I 4130 < 13' - 6 ½ ") 

8-25 { 1 ") 0 HOLES IN VALLEY Cl 
L 

75 ( 3 ") C TO C FOR 8-19 ( 3/4 "l 0 HEX 
HEAD BOLTS AND NUTS WITH FLAT 
WASHERS !USE WASHERS ON BOTH SIDES)---------

PAY LIMIT-TYPE 2-WM ENO TREATMENT 

PARTIALLY 
BELOW GROUND J 

\ ( 1/a"l ± CLR 

i OUTER RAIL 
INNER RA~L 

SPLICE BOLT 
ANO NUT 

STEEL PLATE 

FOR CONCRETE ANCHORS, 
SEE DETAILS A ANO B. 

ENO POST SUPPORT 
ANGLES, SEE DETAIL 0,-

FLANGE OF 

ELEVATION 

TYPICAL END TREATMENT 
( SEE NOTE 1 l 

INNER RAIL ELEMENT 
GUIDE RAIL POST 

POST BOLT 
ANO NUT 
STEEL PLATE 

~Y~E 2-WM. I 

,-

PLAN 

< 
381 

I I PO! 
a c 12· -6 ") I 
T SPACING I l 4130 (13'-6½"1 • 

21 { IJ/i6 M} 0 HOLES FOR 19 ( 3/-'I ") 0 x 114 ( 4 ½ ") 
LONG BOLTS WITH NUTS ANO WASHERS. BOLTS 
TORQUED TO 136±27 N-m < too ±20 FT-LBS) 
AFTER POST rs DRIVEN. I 

PAY LIMIT-MEDIAN BARRIER 

616 (24")• 

•THE RAIL ELEMENT 
IS MOUNTED AT 770 
770 < 30"1 HEIGHT ON ( 30") 
ADJACENT POSTS. 

i-B 

'--B 
TYPE 2-WM 

END 

PLAN 59 ( 2o/i6 ") 

r--SHOP CURVED RAIL, 
/ SEE DETAIL C, 

2-WM ENO TREATMENT FOR MEDIAN OPENINGS RC-53M, SHEET 2. 204 

770 < 30") 
ENO POST SUPPORT 
ANGLES, SEE DETAIL 0; 

ELEVATION J
I I 

- - _J 
FOR CONCRETE ANCHORS 
SEE DETAILS A ANO B. 

TREATMENT-DRIVEWAYS & OPENINGS 

NOTES 
1. USE CRASHWORTHY ENO TREATMENTS FOR HIGH-SPEED, 

HIGH-VOLUME HIGHWAYS, SEE NOTE 1, RC-53~, SHEET 2. 

2. All DIMENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE NOTED. U.S. CUSTOMARY UNITS 

. I 
\_PARTIALLY 

BELOW GROUND I • ,oo • I 
"-T--~ 

~· 
l100 x 75 X 6 

( l4 X 3 X 1/~ ) 

END 

( 4 ") 

DETAIL D 
POST SUPPORT ANGLES 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

1S9 

(61/~~)1 
1905 ( 6' -3 "l POST SPACING IN ( l PARENTHESIS. BUR.EAU OF DESIGN 

SECTION A-A SECTION B-B 

ENLARGE SLOT lN OUTER RAIL 
ELEMENT TO 23 C 2'¥.,2 ") x 127 C 5 ") 
DRILL 23 ( 2%2") 0 HOLES IN INNER 
RAIL ELEMENT FOR SPLICE.---

ELEVATION 

RAIL EXPANSION JOINT DETAIL 
(MAKE NO SEPARATE OR ADDITIONAL PAYMENTS FOR 
INSTALLING RAIL EXPANSION JOINTS.) 

ENLARGE SLOT IN OUTER RAIL 
ELEMENT TO 23 ( 2¾2 "l X 127 ( 5 "l ANO 
DRILL 23 C 2%2"1 0 HOLES IN INNER 
RAIL ELEMENT FOR SPLICE. 

TYPE 2 WEAK POST 
MEDIAN BARRIER 

RECOM#.:0~=~ /} _, 

~- , 
-··· -- ---·-·· DIRECTOR, BURtAU U!" Ul:llol<;N 

SHT _J_ OF _j_ 
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60 (21/~") 

125rr-;:O 
,(5">11 fu 

~I~ I 
;_,I glz,; I 
n - -

0 

~ 

115 
( 41/? ") 

gz,;i ;;1++-----15 <3"J 

~ 
~ 

600 (24") 

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

TYPICAL REFLECTOR UNIT, 
SEE NOTES 5 AND G, -.........._ 

'i. 

4-#13 (#4) 
BARS, TYP 1S J 1.:i"": 

~ 
' 

250 R 
C 10"RJ 

75 
{ 3 ") 

MONOLITHIC CONSTRUCTION 

\.. ~ ~-0 

o•''I 
~ I. 7-0' ~ 

l 

N 
n 

0 

~ 

o? 
~"' 

#13 (#4) DOWEL BAR 
200 ( 8 "l LONG, TYP 

125 
ITT 

60 (21/ .. ") 

230 
( 9") 

115 
C4½"l 

EPOXY COATED-----~ ( 3 "l 

600 ( ii..'.') 

40 { 1 ½ "l MIN__J 

4-#13 ( #4) 
BARS TYP 

I 10"Rl 

( 6") 

L= 6.0 m < 20' -O"l 

75 C 3") 
-<--+- 75 < 3 ") 

• I I• 

or. 
~ "' 

~n~ _>--+-#13 ( #4J -BAR ( TYPl 
5. 85 m ( 19' -6") LONG 
EPOXY COATED 

6=_=-=--=====-~-= 
'l. 'i. 'i. 'i. 

~ '. t ~ 
/,1 I.I l,t ~ 

I 
f~·:-1 111 '..:!>1 111 111 :o.>.1 111 .,. t .. , .. t t ,.•. '.,{·J· :\.·. :··~·~·. fill

. 
• 
. 

L/8 I L/4 L/4 L/4 I L/8 

DOWEL CONSTRUCTION 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 

NOTES 
1. PROVIDE CONCRETE MEDIAN BARRIER MEETING THE REQUIREMENTS OF 

PUBLICATION 408/2000, SECTION 623. 

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

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

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

5. FOR PERMANENT AND TEMPORARY BARRIER INSTALLATIONS, USE SIDE­
MOUNT ( BARRIER-MOUNT DELINEATOR) OR TOP-MOUNT DELINEATORS 
(BARRIER-MOUNT DELINEATOR OR REFLECTOR UN!Tl AS DETERMINED ON 
A PROJECT BY PROJECT BASIS. LOCATE SIDE-MOUNT DELINEATORS 
660 ( 26 "l FROM THE PAVEMENT TO THE CENTER OF THE DEL INEATOR. 
INSTALL TOP-MOUNT DELJNEATORS AS FOLLOWS: 

( 1) CENTER BARRIER-MOUNT DELINEATOR ALONG LONGITUOJNAL 
CENTERLINE OF MEDIAN BARRIER. 

(2) LOCATE REFLECTOR UNITS AS SHOWN ON TRAFFIC STANDARD 
TC-1604. 

FOR PERMANENT INSTALLATIONS, PLACE DELINEATORS AT A MAXIMUM 
LONGITUDINAL SPACING OF 25 m ( 80' -0") FOR TANGENT SECTIONS AND 
12 m < 40' -O"l FOR CURVE SECTIONS WITH A HORIZONTAL RADIUS LESS THAN 
305 m < 1000' l • 

6. COMPACT NO. 2A OR NO. OGS MATERIAL IN ACCORDANCE WITH PUBLICATION 
408/2000, 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. 

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

8. ROUND OR CHAMFER HOR I ZONT Al EDGES WITH A RAD I US OF 25 ( 1 "l 
EXCEPT AS SHOWN. 

9. ANCHOR THE BARRIER AT THE ENDS OR AT INTERRUPTIONS WITH EITHER 
A DOWELED-IN CONNECTION OR A 250 t 10"1 DEEP MONOLITHIC FOOTING. 

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

N 
~ 

0 

;;j o)s-
ro ~ 

f\ ~ 
~ 
~ 

FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET 3. 

60 ( 211 .. ") 

!2~1lii<9';1 
,"s;I 

50 

.,/ 

TYPICAL REFLECTOR UNIT, 
SEE NOTES 5 AND 6. 

'i. 

( 2 ") I ;, 

II I~ ···· ,.. .-,., ... (';-' 1/'~ 
I ~~~o , ;: .. ;·'' ;UBBASE "AT~ 

SEE NOTE 1, 

'i. 

0
,,1 ~t,."1-

:JO' ; ~ o ~ 1.. 0"1 ~\ 
:::.~· 1.,,0'' 

\. ~- 0 ~ 

~ 

A. FOR REINFORCEMENT DETAILS, 
SEE SHEET 2. 

TYPICAL PRECAST CONSTRUCTION~ 

*- SEAL JOINTS WITH AN APPROVED JOINT SEALER. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

CONCRETE MEDIAN BARRIER 
F-SHAPE 

CAST-IN-PLACE AND PRECAST 

i;,.::E~ 
----- -.. -- ... -- ---·-·· 
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A 

-r:- - -- -~~~7 - - - - - -- - - - - r~ ~ 0
~ -1,t-- - ~1~ 

•13 ( •4) BAR ( TYPl , 
EPOXY COATED, FOR 
CAST- IN-PLACE OR 
SLIP-FORM CONSTRUCTION 

PAVEMENT 
SURFACE 

2. 1 m { 7' -0 "l 

PLAN VIEW 

~ 
9-300(12") 

J -
_ ,so ( 6'·1-.... tr_= 
----- 11 

111 

75 ( 3") 

N 
n 

0 

ro 

6.-:-' (~::-" t~f 
~~ _L_)-..L'.:::'.:'.:::..:==-=====------:-c::-----------~L---:::~-y----'-

.... ,,. .... ,,. ,._.,,_ 

ELEVATION VIEW 

TYPICAL END TRANSITION CONSTRUCTION 

230 
140 <S½"lMIN 

BIi ~ 
0 = 

J I ~ "' - - 4-•13 ( #4) 

- - 11 

- - BARS { TYPl 0 -;-

150 ( 6"1--<. -\- - - -11 ~ "' - - -
V 
n 

111 

-
0 

"' ro 
~ -

-------~I - -
]I~ 75 ( 3 ") 75 ( 3 ") 

B 

I I I 600 (24") 
2,lm(7'-0"l 

END TRANSITION SECTION B-B 

-

~I ~I~ I 
0 

~I 
0 

ro ro 

60 ( 21/4 ") 

125~0 
1_5'.'._)I I_~ 

!ilJ 

115 
(41/z") 

250(10") R n 

'-'--1-1 
n f---75 < 3") 

~ ~ 
0 L_ 
~ 

40 +----f--¥'1111½·> 

)'--+ 
~ 
~ 

"' 
0 
~ 

-1-,-75 ( 3 ") 
., 00WEL BAR I/ 

200 I 8 "l LONG, TYP 
EPOXY COATED ..:_:____/ 75 

§_Q_Q__(_f 4 "l 

SECTION A-A 
MONOLITHIC CONSTRUCTION 

( 3 ") 
,_._ 600 I 24 "l 

SECTION A-A 
DOWEL CONSTRUCTION 

TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 

140 WWF 
( 51/2 ") WWF 

"'" TYP 

M B 

17_,_ ------
I lf•l 3-< ;4>- sAAS TvP 

EPOXY COATED 

152 X 152-MW19 x MW19 
6 x 6-MW 2,9 x MW 2,9 
EPOXY COA 

~c \ 

140 
(5½") 

"'" 
I I 40 < 11/z") 

V 
n 

;~ 
J 24 R { 1 "R 

- T~~ - - - -1-

200 
( 8 ") 

B 

r 

-c I 

( 3 ½ ") 
MIN 

{

90 

0 

"' ro 

50 ( 2") I 
L = 9. 0 m ( 30' - 0 "l MAX 

L/5 ( TYPJ 

L 9. o m ( 30' -0 "l MAX I DRAINAGE AND/OR 
LIFTING SLOTS, 
SEE NOTE 2. 

N 
n 

0 

01~ 
~ "' 

;;;1 of~ 
ro ~ 

FOR SLOTTED PLATE CONNECTION 
DETAILS, SEE SHEET 3 • 
60 (2 1/~") 

1~0 
. c s;il I c£~ ") 

115 
( 4 ½ ") 

50 

250 < 10") R 

, I ____E2'•1 
f~-:- ;--' 11 ;!~~,--..~Y I~:~.:, 

n 

~ 
~ 

I j-'== SUBBASE •A7ERIAL, 
600 ( 24 "l SEE NOTE 7, 

SHEET 1. 

f!''S 

SECTION A-A 

TYPICAL PRECAST CONSTRUCTION 

600 (~4") 

140 
(5½") 

"'" n. .. 

I ,~ 

~ 

2. 1 m C 7' -0") 

\ ,={40 < 11/2 "l MIN 

REINFORCEMENT STEEL 
SECTION C-C 

WELDED WIRE FABRIC 
END TRANS IT I ON 

NOTES TYPICAL REINFORCEMENT DETAILS FOR PRECAST CONSTRUCTION 
1. A TYPICAL ENO TRANSITION MAY BE USEO FOR PERMANENT BARRIER INSTALLATlONS 

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 20t 1 SLOPED ENO TRANSITION IS ACCEPTABLE FOR PERMANENT INSTALLATIONS WHERE 
THE LEGAL SPEED LIMIT IS 60 km/h 135 rrph J OR LESS; OTHERWISE, USE AN IMPACT 
ATTENUATING DEVICE DESIGNED TO ABSORB THE ENERGY OF AN IMPACTING VEHICLE IN 
THE WEIGHT RANGE OF 820 kg TO 2000 kQ AT THE SPECIFIED DESIGN SPEED, WITH A 
MAXIMUM AVERAGE DECELERATION FORCE OF 8.5 G's ( 1800 TO 4500 lbs l AND 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 ! 7' -0"1 END TRANSITION MAY BE 
USED WHERE THE LEGAL SPEED IS 60 km/h (35 rrph l OR LESS. FOR BARRIER INSTALLATIONS, 
AN IMPACT ATTENUATING DEVICE IS NOT REQUIRED IF ANY OF THE FOLLOWING CONDITIONS 
ARE SATISF IEOl 

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

(Bl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE ENO OF THE BARRIER SYSTEM CAN BE BURIED IN A CUT 
SECTION. 

I Cl THE BARRIER IS EXTENDED AT THE PROPER FLARE RATE UNTIL 
THE ENO 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 408/2000, SECTION 1105.02(sl. 

3. PROVIDE REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 709 WITH A MINIMUM CONCRETE 
COVER OF 40 ( 1 ½ "l • 

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

5. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OP DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 
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"'i i ~ r-lMPACT IMPACT 
ATTENUATING I I I rt--; ATTENUATING 
DEVICE // / DEVICE 

W\6-ZR & 2L 
L CLEARANCE r ff STEEL PLATE 

~ 
~~:~~~ ~ tit t ~~i!i~NCE SEE NOTE I. ' 

W16-2R AND 2L, 
I SEE NOTE 2. 

THROUGH ROADWAY WI 6-ZR GORE AREA 

DETAIL A 
DELINEATION OF IMPACT ATTENUATING DEVICES 

SEAL JOINTS WITH AN 
APPROVED JOINT SEALER. 

u 
100 
( 4") 

TYPE M CONCRETE TOP UNIT 

INLET BOX 

TYPICAL INLET PLACEMENT AT 

CONCRETE MEDIAN BARRIER 

CAST IRON GRATE 

~ (-
1
/i6") ~-LI ,i'' • • •4 ,- , ""4. • D . , • "I , p , <l • .:. •• 

,-~ 
14 

<%"1_,~
0
6 

- ~ • ..,.,_ • " ••• <.l , -~ • .,,, • ·o . . . ';;i : "'4 ,-D#-o = ·o· · "<:I , P • • , -----:--::-:---:----;:--: ,: 6 
+I. 6 

t;. . ".tJ. <), • ,,,· .I> ·1 ·, . 
•,i,•_,, '<l .4 ,b,1""'.; ~-<>-:;,"P"t:,. ,\?,"),\) ::, •: Q 'P, • t:,. • \? • ) 

( o/is"l I +I/is"> 
-0 

100 ( 4 ") 100 ( 4 ") 

SLOT DETAIL PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

TABLE I 
FLARE RATES FOR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

k,n/h ( rrphl CONCRETE GUIDE RAIL BARRIER 

120 ( 75 J 20 : 1 15 ' 1 

110 ( 70 J 20 • 1 15 • 1 

100 ( 60 l 18 • 1 14 • 1 

90 ( 55 l 16 : 1 12 : 1 

80 < 50 J 14 ' 1 11 ' 1 

70 ( 45 l 12 : 1 10 • 1 
60 ( 35 J 10 • 1 8 ' 1 

50 C 30 l 8 ' 1 7 ' 1 

NOTES 
I. PROVIDE PLATES, 8 x 180 x 685 lo/i&"X 7"x 27" J • MEETING THE 

REQUIREMENTS OF PUBLICATION 40B/2000, SECTION 1105,02(s). 
GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 408/2000, 
SECTION 1105. 02( sl, 

2. PROVIDE VERTICAL RECTANGLE, STANDARD ALUMINUM, PRESSURE SENSITIVE 
CLEARANCE MARKERS, W16-2R AND/OR W16-2L, FABRICATED FROM CLASS II 
SHEETING MATERIAL, FOR DELINEATION OF IMPACT ATTENUATING DEVICES 
AS PRESENTED IN DETAIL A, ATTACH MARKERS DIRECTLY TO THE LEADING 
END OF IMPACT ATTENUATING DEVICES. ON INERTIAL BARRIERS (SAND 
BARRELS>• PROVIDE SENSITIVE SHEETING, WITHOUT RIGID BACKING, DIRECTLY 
TO BARRIER FRONT OR NOSE SECTION. DO NOT POST-MOUNT MARKERS IN 
FRONT OF IMPACT ATTENUATING DEVICES. MARKERS ARE PROVIDED IN 
TWO SIZES; 305 x 914 ( 12" x 36") AND 457 x 914 ( 18" x 36"). WHEN ONE 
MARKER IS REQUIRED, USE 457 x 914 ( 18" x 36"), WHEN TWO MARKERS 
ARE REQUIRED SIDE BY SIDE, USE 305 x 914 ( 12" x 36"). PROVIDE COLOR 
FOR CLEARANCE MARKERS AS FOLLOWSi 

( A) MESSAGE BLACK STRIPES ( NON-REFLECTORIZEOl 
( B) FIELD ; YELLOW ( REFLECTORIZEOJ 

ORANGE ( REFLECTORIZEDJ , CONSTRUCTION ZONES 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE 

Rf.COMMENDED APR.28, 2000 

~ 
DIRECTOR, BUREAU OF DESIGN 

MEDIAN 
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BARRIER 
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~------- --- - ----------- ----t-~~~ ~1~ o:' 
~ ~ ~ oon 

I ~B A 
I 1150 :~~, I 3.0 m c 10'-0"l ( 6") 

PLAN VIEW 

125 
( 5 ") 

t ~,~ -or ;;--1 i.n U) 
N 
V -
0 
~ 

~ 

·.:~:~, ~ ... ·.··-

85 (31/~"l 

~5(17½") 

~--·~-4-#13 (#4 l 
A\ 1 BARS TYP 

250 (10"lR 

PAVEMENT 
SURFACE 

\:~ 

~ • ; ~ I 
N - -n - I 0 

~~ 

2?~ 

60 ill2 ") 
230 
( 9 ") 

115 
( 41/? ") 

4-#13 (#4) LONGITUDINAL BARS TYP 
OR WWF 152 x 152 , MW19 x MW19 
( WWF 6 x 6, MW 2. 9 x MW 2. 9 l 
EPOXY COATED IN CENTER OF 
BARRIER. 

250 ( 10"1 R 

PAVEMENT 
SURFACE 

75 C 3 ") ---l-t-- .t~::· .... ,,. 

- 1:1 y' )50 _ - - - - - ~II 11:-- _ - - - - - - -16") ________ _1 :C., 

1:1 - - - - - - - 'II V 

\ j~;: t-- ~;;': Ill i~{ ? 

~I 7 l-75 (3") I 
865 1 34 ") 

~ 
~ 75 ( 3") 

600 (~4") 

"' 
~ 
~ 

l

r
1

1 - -;AVEMENT -
1

1

11 ; 

- ;ii SURFACE l ;Ii ~ 
SECTION A-A 

"' ' 

ELEVATION VIEW 

'i. 
I 

ORTHOGRAPHIC VIEW 

'i. 
I 

TYPICAL 810 TO 1070 ( 32" TO 42") 

TRANSITION CONSTRUCTION 

\_ DEPTH AS 
REQUIRED 

\_ DEPTH AS 
SECTION B B REQUIRED 

NOTES 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408/2000, 
SECTION 709. 

2. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 ( 1 "l EXCEPT AS SHOWN, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OP DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

SHT ..i.. OF---2.. 

RC-57M 
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ELEVATION VIEW 

'i. 
I 
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ORTHOGRAPHIC VIEW 
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0 
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125 
(5'i) 

~1~ - -
.-.. ·:.: i" 
·:i,- P'l ...... _ -
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85 
( 3 1/4 ") 

445 
( 17½"1 

865 { 34 ") 

250 110"1 R 

PAVEMENT 
SURFACE 

-~\~~-: 

CONCRETE 
GLARE 
SCREEN 

125 
( 5") 

. 

110 
( 41/2 ") 

130 
15"> 

-1-1 ;~ 

~I ! I 1/lt· 
N 

V ., 

':· I"') 

·' :'* -~--

·' • 

WWF 152 x 152 
CWWF6x6l 
MW19 x MW19 
(MW 2.9 x 2.9) TYP 
EPOXY COATED 

... .. 

PAVEMENT 
SURFACE 

L DEPTH AS 
SECTION A A REQUIRED SECT ION 8-8 

'i. 
I 

NOTES 

1. PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 
408/2000, SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 ( 1 ½ "l. 

2. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 < 1 "J 
EXCEPT AS SHOWN. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

CONCRETE 

BUREAU OF DESIGN 

MEDIAN 
F-SHAPE 

BARRIER 

TYPICAL 1070 TO 1270 (42" TO 50") TRANSITION CONSTRUCTION 
SHT _L OF .....2.. 

RC-57M 



60 ( 2 1/,. ") 

250 < IO"lR 

- -

125 
( 5") 

255 
( 10") 

< 

' 255 125 
( 10") { 5") 

< 

\ :;:~~ ,-

< c__ __ __,_ 

SECTION A-A SECTION B-B 

B 

1;1 

I 

11 

B 

PLAN VIEW 
RIGHT END TRANSITION 

A7 

PLAN VIEW 

H 11 

~ 11 

A 
LEFT END TRANSITION 

111 

111 

11 - ---~+ -
11 

2.1 m(7'-0"l 

ELEVATION VIEW 
TYPICAL END TRANSITION 

SEE NOTE 5. 

~ 
I~ 

1/,1") 

250 ( 10") R 

~

;-
~ 

< 

< 

--~ -~ \ "~'1\C~S, 
< ~~QI\ V 

,-,----.,., ~~ Q~~'"'" ~ i;;1_>--~~tt~'o~~ ,. 
~ 150 &,.I 

"' ~~ 

~ 

I 
I 

~~ 

B 

ORTHOGRAPHIC VIEW 

TYPICAL BARRIER' SECTION 

ORTHOGRAPHIC VIEW 

TYPICAL END TRANSITION 

NOTES 
1. PROVIDE SINGLE FACE CONCRETE BARRIER MEETING THE REQUIREMENTS 

OF PUBLICATION 408/2000, SECTION 623. 

2. PROVIDE PRECAST SINGLE FACE CONCRETE BARRIER SUPPLIED BY A 
MANUFACTURER AS LISTED IN BULLETIN 15, MODIFICATIONS OR 
DEVIATIONS FROM THE STANDARD REQUIRE THE SUBMISSION OF 
SHOP DRAWINGS FOR REVIEW. 

3. PROVIDE BARRIER-MOUNT OR REFLECTOR UNIT OELINEATORS, AS INDICATED 
ON RC-STM. 

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

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

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

7. All DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

< 

U.S. CUSTOMARY UNITS IN Cl PARENTHESIS. 

< 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF' DESIGN 

\, '----B 9.0ml30"-0"IMAX!MUM I 
SINGLE FACE CONCRETE BARRIER 

CAST-IN-PLACE AND PRECAST 
ELEVATION VIEW 

TYPICAL BARRIER SECTION 
A - SEE TYPICAL SECTIONS, 

SHEET 2. 

TYPICAL PRECAST OR CAST-IN-PLACE SINGLE FACE CONCRETE BARRIER SHT ..!._OF_!_ 

RC-58M 
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-- --------
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0 
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:; #13 (#4) BAR TYP :ill-~--- -
-____ _5.85 m 119'-6") LO~ 

#16 (#5) DOWEL BAR EPOXY COATED 
3DO < 12 "l LONG TYP 
EPOXY COATEO 

~ i 
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1,I I, I, I, 
1I 11 1I 1I 
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125 

( 10") R 
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...,..____ LO;' -~n 

~1~ N_ 

( 5 ") 
255 

( 10"} 

V 

0 
V 
0 

....,. 

60 (21/4") 

125 
( 5 ") 

250 ( \O"l R 

gr~ 
i'i 
~ 
u 

255 
! 10") 

115 <4½") 
'--~ 

V 

0 
V 
0 
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~ 
N 

.·,: .r:i. ill".·.' r:i.":i,-=.~·1 
,::~:~iJ-'"",_..4 ·:?~-~--1 140 (1½") 
~·--~:.:1·.c.".r:i..'. ~ .. ,r:,, 7 

,1 
1'1 

MIN 

•,:i:·"'· 1I 1I 
',fc,,":'.' 

1'1 ;,:i:\·:- 1'1 : :"'·· 
·,:i:-", 1I 1I 

~l./ '1 ~=c.::.· 1'1 
II ........ :~\::: 1I 

1'1 

HEIGHT AND 
SLOPE VARIABLE u,? 

~n 01" nm 
N_ 

WW ~z 
<Z 
JO 
~u 

HEIGHT AND 
SLOPE VARIABLE 

10 ( ¾") 
TO 

25 I 1 ") 

150 -( 6") 

440 ( 17 1/4 ") 

SECTION A-A 

STEEL PLATE, 
SEE NOTE 1. 

I I'"" 
~ 

:': 
~ 

V 
~ 

0 
<O 
~ 

..; ,..,., .J •. , • {J. 

·D··"'-1:P-<l.-·o.·~ 1=. ' ·" •· ,, •• _,, <l ,,,~·,,. 

_:,." :;,.'i:>.·t:, .'9 .·1, .1) 

100 ( 4 ") 

SLOT DETAIL 

A 
750 750 1500 1500 

C 2' -6") ( 2' -6 ") ( 5' -0") ( 5' -0") 

L=6,0 m L=6.0 m 
( 20' -0") ( 20' -0 ") 

ELEVATION VIEW 

DOWEL CONSTRUCTION 

10 { ¾"l 
TO 

25 { 1 ") ~ 
z 
~ 

MIN, 

MAX. F'. 

STEEL PLATE, 
SEE NOTE 1. 

I I --­
~ 

; • ..,., • J • • 

z 
~ 

+O •o .. -,:;i·p.<i..•,,_·~. +16 
14 • ·"' ' ,{J t> 8 ' 

-1.6 [ ,· -0 

I 9/ "I ( +0 l , • I SL "I( +1/i6 ") 
,16 (-1/j .. 1 .ll •• _,, ·<; - ,,,·.o I"' ,16 <-a) 

6 :.-::;,.·i:>·t:,.'9."J·1> 

100 ( 4 ") 

PERMISSIBLE TAPER 

SLOTTED PLATE CONNECTION 

1500 750 750 440 ( 171/,i ") 

< 5' -0") ( 2' -6")( 2' -6") 

TYPICAL 

SHOULDER OR 
GUTTER LINE 

L=6,0 m 
120 

CAST-IN-PLACE CONSTRUCTION 

SINGLE FACE BARRIER SECTIONS 

u,? 
~n 

N 
N 

~ 
~ 
~ 

60 ( 2¼ ") 

125 
( 5"). 

255 
1..lQ_'_'! 

gT~ ~-

"' 

NO, 57 COARSE 
AGGREGATE 

"------+.3---- 50 ( 2 "l 0 WEEP HOLES 

0 
~ Im 

440 (171/4") 
"' 

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

Ln: 
~n 

440 (171/4") 

PRECAST CONSTRUCTION 

N 

~I 

60 ( 21/4 ") 

125 
( 5") 

I I/ 

255 
f 10") 

~ o'l-~-
0 --- --
¢) - - - - -, 

~1~ I 
N 

440 ( 171/,i ") 

NO, 57 COARSE AGGREGATE 

,.,s 
-\'tf.~ ,, 

R~,.. ...... ;,,:: 
s"'o ,3/~"v--i-

150 { 6"l TYP 

~ PREFORMED 

FABRIC FILTER 

DRAIN ~, 

EP HOLES 50 
< 2 "l 0 WE , _ O "l c TO C AT 3.0 m (10 

I MAXIMUM 

TYPICAL DRAINAGE TREATMENT 
SEE NOTE 2. 

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

NOTES 
1. PROVIDE PLATES MEETING THE REQUIREMENTS OF PUBLICATION 408/2000, 

SECTION 1105. GALVANIZE PLATES AS SPECIFIED IN PUBLICATION 
408/2000, SECTION 1105 ALTERNATE CONNECTIONS MAY BE USED AS 
APPROVED BY THE BUREAU OF DESIGN. 

2. WHERE SINGLE FACE CONCRETE BARRIER IS SPECIFIED FOR USE AS A RETAINING 
WALL AND DRAINAGE TREATMENT IS NECESSARY, CONSTRUCT A PREFORMED 
FABRIC FILTER ORAIN AS INDICATED AND IN ACCORDANCE WITH PUBLICATION 
408/2000, SECTION 610. IF THE HEIGHT OR SLOPE IS INCREASED, PROVIDE 
OVERTURNING MOMENT COMPUTATIONS WITH THE CONSTRUCTION PLANS, 

3, ROUNO OR CHAMFER HORIZONTAL EOGES WITH A RADIUS OF 25 ( 1 "l EXCEPT AS SHOWN. 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUR.EAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

SHT ..£..OF_§_ 

RC-58M 
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EPOXY COATED 
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' 

~ 

250 ( 10"1 R 

,,i .. , l~-MIN ~ ~ 
n -

~ 

( 

- ' ~I 
440 (17~ 50 ( 2 ") 

C 
2. 1 m t 7' -0") L/5 t TYPJ 

0 LIFTING SLOTS, 
SEE NOTE 1. 
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1 440 ~171/4 11
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0, 
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1 n--I 2 , m ,,·-o·, . . 

END TRANS I TI ON 

150 ( 6") 

/ 

/ 

/ 

/ 

L = 9. 0 m C 30' -0 "l MAX L 

SECTION C-C SECTION D-D 

REINFORCEMENT STEEL WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR 1040 (41") BARRIER 

255 
( 10") 

1 · ~ · I 

r:R7 
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I 
50 
( 2 ") 

V 
n 

!Al. 
A 

~ 

---B 

I 
I 
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IWWF6x6l 
MW19 x MW19 
( MW 2. 9 x 2. 9 l 
EPOXY COATED 
TYP 

I -
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255 
( 10") 

l 
I 

END TRANS I TI ON 

40 ( 1½") 

150 t 6 11
) 

250 < l0"lR I ?/ 
I I 

0 

"' 00 

0 

"' 00 250 C 10 ") R 

--~-- ,=:£ .. }-
L ____ 7'-40•,•.,.,Al t';~, l 

2. 1 m < 

440 ( 17 1/4'\ I 

END TRANS IT I ON SECTION A-A 

~ 
N 

t·-
L/5 ( TYPl 

L = 9.0 m (30'-0"lMAX 

7 7 
L-.c I TCTn.1t, Cl l'ITC: 

SEE NOTE 1, 

L 9. 0 m C 30' -O"l MAX 

90 

I t (31/,"l1j125 
MIN _ _j_(5"l L--+-----, 

1.440 ( ,11j4"l. I 

SECTION B-B 

REINFORCEMENT STEEL WELDED WIRE FABRIC 

TYPICAL REINFORCEMENT DETAILS FOR 860 (34") BARRIER 

NOTES 
1. PROVIDE SLOTS OR OTHER ACCEPTABLE DEVICES FOR 

HANDLING, INSTALLING AND REMOVING PRECAST CONCRETE 
BARRIERS. GALVANIZE METAL DEVICES AS SPECIFIED IN 
PUBLICATION 408/2000, SECTION 1105,02( sl. 

2, ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF ( 1 "l EXCEPT AS NOTED, 

LEGEND 

@ PROVIDE REINFORCEMENT MEETING THE REQUIREMENTS OF PUBLICATION 408/2000, 
SECTION 709 WITH A MINIMUM CONCRETE COVER OF 40 ( 1 ½ "). KEEP WIRE FABRIC 
OR BAR LIMITS AT 140 ( Sl/2 "J MINIMUM FOR PRECAST BARRIER WITH PLATE CONNECTIONS. 

END TRANS IT I ON 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE CONCRETE BARRIER 

SHT ~ OF_§_ 

RC-58M 



¾ 

' 
FOR FLARE RATES 
SEE TABLE 1. 

;/\\\\\\ 

//~<,?, 
/ / / LL '<R//;s 

// 

SEE NOTE 3. 

' TYPICAL NONCONTINUOUS SINGLE-FACE BARRIER TREATMENT 

;/\\\\\ 

¾ 

' \ \ \-~ 
'---......_ 

--------- _,__/ 

----------~ ~ -

" TYPICAL TREATMENT WHEN CONTINUOUS GUIDE RAIL IS REQUIRED 

NOTES 

1. PROVIDE SINGLE FACE CONCRETE BARRIER AND GUIDE RAIL MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, 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 FAC[LITIES WITH TWO-WAY TRAFFIC, 

3. IF THE PREFERRED TREAntENT IS TO TERMINATE THE CONCRETE 
BARRIER WITHIN THE CLEAR ZONE, BURY IT INTO THE 
EXISTING SLOPE, PREFERABLY 112 (211), ONE FOOT DEEP 
OTHERWISE, USE AN IMPACT ATTENUATING DEVICE. 

FLARE TREATMENT.! 

SEE TABLE 1. 

~~IE~ 
:1//, ·----1 -

11 10 ( \Q: 1l SLOPE 
OR FLATTER 

TRAFFIC D!RECT!ON ( 5' -O"l 

TABLE l 
PLAN VIEW FLARE RATES FOR BARRIER DESIGN 

GUIDE RAIL 

SEE TRAILING END GUIDE RAIL CONNECTION. 

SEE RC-50M FOR 
APPROACH ENO 
CONNECTION 
DETAILS. I GUIDE RAIL 

CONTINUOUS GUIDE RAIL WITH SINGLE FACE BARRIER AT PIER * IF ADEQUATE DEFLECTION OJ STANCE IS PROVIDED ( TABLE 1, RC-54f.ll 
BETWEEN THE BACK OF THE GUIOE RAIL POST ANO FRONT OF OBSTRUCTION, 
DO NOT USE CONCRETE BARRIERI CONTINUE THE GUIOE RAIL. 

PLAN VIEW 

DESIGN 
SPEED 

Km/h ( rrph ) 

120 f 75 l 

110 C 70 ) 

100 C 60 J 

90 C 55 J 

80 { 50 ) 

70 ( 45 ) 

60 ( 35 J 

50 f 30 l 

MAXIMUM FLARE RATES 

CONCRETE GUIDE RAIL BARRIER 

20: 1 151 1 

20: 1 15: 1 

181 1 141 1 

16: 1 \2: 1 

14: 1 11: 1 

12: 1 10: 1 

101 1 8• I 

,, 1 7, I 

TERM! NAL SECT! ON BRIDGE 
CONNECTION, SEE DETAILS, 
RC-SOM AND RC-52M. 

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

TYPE 2-S GUIDE RAIL 
TYPE 2-W 

GUIDE RAIL 

• 
• 

::::::::::: === - - -

I 11 F-SHAPE BARRIER 
L J 

TRAILING END GUIDE RAIL CONNECTION TO F-SHAPE BARRIER 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SINGLE FACE 
PLACEMENT 

CONCRETE BARRIER 
AT SHOULDER PIERS 

SHT .i_ OF~ 

RC-58M 



230 
( 9") ~-~-1 · ~ 115 «½·> ' ~,~ ~ 
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0 
mi~ 

n 

~ 

~ 

#13 (#4) BAR TYP 
EPOXY COATED 

r.Tl 8 
We--, ----cjl:3 

600 < 24") 

SECTION A-A 

!Ai OJ PIER 
COLUMNS-

NO. 57 
COARSE- -
AGGREGATE 

\_20 ( ;~ "l EXPANSIO~ 
JOINT MATER!At--

PLAN OJ 

FOR ALTERNATE TAPERED END 
TREATMENT, SEE NOTE 3. 

n 

~ 
~ 

~ 

0 

m 

20 ! 1/4 "l EXPANSION 
JOINT MATERIAL 

.,,....0 (WWF6x6l 
MW19 x MW19 1/ 
WWF 152 x 152 

1 If t ~ I <MW2.9x2.9J 1 1 -:: r , EPOXY COATEO 

-"·~: -

FILLER MATERIAL, 
SEE NOTE 4, 

SCREENING MATERIAL, 
SEE NOTE 5. 

250 I lO"l R 

---1 ----

tu --\__ WEEP HOLES, 50 12")" AT _J- -1··:·:.:_.

1 3,0m(10'-0"lCT0CMAX •,•; •• • :· :::-· . . 
L, ------+--------------~ :.•.:.:.-:. 

440 I 171/4 ") 

SECTION D-D 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 
115 

<.4½'.') 
115 

( ,41/2 ',') 
60 ( 21/4 ") 

I WIDTH I 11 
VAR)ABLE I I )25 I 5") 

0 
m1~ 

0 
m1~ 

::: 1 :::_1-z.-,: I •41 BAR,- ;y: 
o EPOXY COATED 
;;; 250 R ..._ 

l 10" R l 

~l~ ~ 

m PD@ tl],_ __________ ~D LiJ 
I WIDTH I 1 

VARIABLE ~ 

SECT! ON B-B 

FOR FLARE RATES 
SEE TABLE 1 , 
SHEET 4. B7 c7 

255 ( 10") 

115 
( 4 ½ ") 
1-"j 

I _, __ 
I 
I 

N -·--~ I 

0 

ro 

n -_,_ -

:::.·. 
::.:·.=.:.:,: 0~ 

n~ 
.',',•• N_ 

:·::-.::: 

I 440 ( 17 1/~ ") 

PIER (A] 
COLUMNS 

s7 

-- -
la~ ~~ _ .... 

--~-a I 
~ I - -~-

I 

PIER WIDTH 

I-- 20 ( 3/4 ") EXP. 
JOINT MT' L.-

I ,_/""--.__ 

SECTION C-C 

B7 

250 ( 10~1 R 

Ld 
. 

. 

FOR FLARE RATES 
SEE TABLE 1, 
SHEET 4, 

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 MEDJAN BARRIER. 

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

4. PROVIDE NO. 57 COARSE AGGREGATE THAT MEETS THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTJON 703.2. ALTERNATE SUITABLE GRANULAR 
MATERIAL MAY BE USED AS FlLLER MATERIAL. 

5. TO PREVENT INTRUSION OF COARSE AGGREGATE INTO WEEP HOLES, USE WIRE 
MESH SCREENING, GEOTEXTlLES OR OTHER SUITABLE MATERJAL • 

6. ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 ( 1 ") EXCEPT AS SHOWN. 

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

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN Al 

~ ¥ ~ ~ ~'"'""~'""''"}~] ~ t~:t~ ~ ~ £~ ~ ~ 
20 I 3/, "l EXPAN510~__l /~__l a--1 ~ 20 ~;'.l EXPANSION 

SINGLE FACE CONCRETE BARRIER 
PLACEMENT AT MEDIAN PIERS 

JOINT MATERIAL ----- JOINT MATERIAL----~ 

TYPICAL BARRIER TREATMENT AT PIERS [A] USE 20 ( 3/<1 "l EXPANSION JOINT 
MATERIAL AROUND ALL PIERS. 

I 
~OMME~EO APR. 

~/7'.~ 
DIRECTOR, BUREAU OF DESIGN 

SHT .§.. OF _§_ 

RC-58M 



MEDIAN 

SHOULDER 

ROADWAY 

---
SHOULDER 

'"'"'e."-~ 
8~) 

f4pfR 

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

,..-A 

I 
'--A 

15 m 
150' -0") 

TRAFFIC DIRECTION 
B 

SINGLE. FACE CONC BARRIER, 
1040 141 "l HEIGHT 

C 

1: 10 ( 10: 1 l FLARE RATE 

SEE TABLE 2. C 

B 

TYPICAL EARTH MOUND FOR BURYING CONCRETE BARRIER 

REQUIRED 
SWALE WIOTH7 

SHOULDER ' 3.6 m ! 12'-0"l 

1.8 m t6'-0"l AT 
TERMINATION 
POINT--

SECTION A-A 

1. 5 m ( 5' -0"1 ROUNDING 

eOlz ,_ 
m_ ~ 
•w 

SHOULDER 

TABLE 2 

FLARE RATES 
FOR BARRIER DESIGN 

DESIGN 
SPEED 

km/h ( rrph ) 

120 t 75 ) 

110 t 70 l 

100 I 60 l 

90 C 55 l 

80 { 50 J 

70 I 45 ) 

60 C 35 l 

50 ( 30 l 

VARIES 

SECTION B-B 

MAXIt-lUM 
FLARE RATES 

CONCRETE 
BARRIER 

20 : 1 

20 : 1 

1 B • 1 

16 : 1 

14 : 1 

12 : 1 

10 : 1 

B ' 1 

I 1,5 m 15'-0"lROUNDING 

,, ., ,., , , ,., 
·.~ 

NOTES 

1, PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 
OF PUBLICATION 408/2000, 

2, ALL MATERIALS NECESSARY TO CONSTRUCT EARTH MOUNDS ARE IN 
ACCORDANCE WITH APPLICABLE SECTIONS OF PUBLICATION 408/2000. 

3. EARTHMOUNDS MAY BE USEO TO BURY CONCRETE BARRIER ON HIGHWAYS 
~~I~F~gs~6Eu~~E[~§sL~~~NT~~~o

8
eE~rcte~

5
~~hhA¢NgRwi~~Nc¥n~~N1RE 

CONSTRUCTED OUTSIDE THE CLEAR ZONE AS OETERMINEO IN PUB. 13 M, 
DESIGN MANUAL PART 2, CHAPTER 12. 

VARIES 

SHOULDER 

==========='~1~,~,o~I) 
_j ( 10: 1 )7 

SECTION C-C 

1. O m ·~·, 
I MIN I 

~
~ 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

SINGLE FACE CONCRETE BARRIER 

END TREATMENT 
BURYING INTO EARTH MOUND 

SHT~OF 6 

RC-58M 
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. I::,_ SEE RC-57M, SHT, 2 FOR 
MINIMUM FABRIC LIMITS 
FOR PRECAST BARRIER. 
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TYPICAL CAST-IN-PLACE OR SLIP-FORM CONSTRUCTION 

CONCRETE 
GLARE 
SCREEN 

125 I 5 ") 
r2"l 

.----1- ~5 "l 1~ 
4 ' 

0 
~ 

• I I 
'I • ,· 

V 

.• ' 
> • 

WWF 152 x 152 
<WWF6x6l 
MW19 x MW19 
( MW 2. 9 x MW 2. 9 l 
TYP, EPOXY COATEO 

PAVEMENT 
SURFACE 

, ""<I\) 

• ~ i-1
:

0 
; ,;,,," IL_ __ _, 

SECTION A-A 

CONCRETE 
GLARE 
SCREEN 

·' 

110 ( 4½") 

125,5"'i I~ 
~ 

0 
~ 

0 
~ 
N 

,,. 

4 

·, 
4 

,. 
•v 

SECTION 8-8 

WWF 152 X 152 
!WWF6x6J 
MW19 x MW19 
( MW 2. 9 x MW 2. 9 ) 
TYP, EPOXY COATED 

-•13 {#4 l DOWEL BAR 
300 ( 12") LONG, TYP 
EPOXY COATED 

TYPICAL PRECAST CONSTRUCTION 

CONCRETE 
GLARE 
SCREEN 

<l. 
' 

~ 

0 
~ 

<t~ 
~ 

~ 
~') 

. ~ 
4 . 

ll:r.~ 
; 
iJ J: 

:6" 
4.r A 

v. 

-' 
:" .~-· 

.) ~ J.- '> 

WWF 152 x 152 
(WWF6x6) 
MW19 x MW\9 
( MW 2, 9 x MW 2, 9 l 
TYP, EPOXY COATED 

... . , 

PAVEMENT 
SURFACE 

' ''( 
Goo I (24") ----

\_ SUBBASE MATERIAL, 
SEE SHT. 1 of RC-57M 

SECTION C-C 

/ 

L=9.0 m 
L=9. 0 m ( L=30' -0") MAXIMUM I L=30' -O"l 

I MAXIMUM I 

' 
,-' 

I 

' ' 

ELEVATION VIEW 

PRECAST CONSTRUCTION 

NOTES 
1. PROVIDE CONCRETE GLARE SCREEN MEETING THE REQUIREMENTS OF 

PUBLICATION 408/2000, SECTIONS 622 AND 714. 

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

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

4. 

5. 

6. 

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. 

PROVIDE PRECAST CONCRETE GLARE SCREEN FOR USE AS TEMPORARY 
lMPT) OR IN PERMANENT INSTALLATIONS. FOR TEMPORARY 
INSTALLATIONS, EMBEDMENT IS NOT REQUIRED, 

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

7, ROUND OR CHAMFER HORIZONTAL EDGES WITH A RADIUS OF 25 ( 1 "l EXCEPT 
AS SHOWN. 

8. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U. S, CUSTOMARY UNITS IN Cl PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

CAST-IN-PLACE AND PRECAST 

SHT _L OF ...2..... 

DIRECTOR, BUREAU OF DESIGN RC-59M 



SEE TABLE 1. 

r:E 

NECESSITY FOR GLARE 
SCREEN IS DEPENDENT 

ON GEOMETRICS. 

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

E-i 
CONCRETE GLARE 
SCREEN 

I~ 
i.E 

20 ( 3/~ "l EXPANSION 
JOINT MATERIAL-

~ SEE TABLE 1. 

PIER 
WIDTH 

SECTION D-D 

;, 

TYPICAL TREATMENT AT PIERS~ 

SINGLE FACE 
CONCRETE 
BARRIER, 
SEE RC-58M. 

nvA:ioAfHLE 

LI . 

< 
•i:,: 

1~:- :. .,.,. 

·,:•. 
',?' -,:,. 

I VARIABLE WIDTH I 
SECTION E-E 

CONCRETE 
GLARE 
SCREEN 

CONCRETE 
GLARE 
SCREEN 

CONCRETE GLARE 
SCREEN ENO 
TRANSITION 

750 
150 ( 6") C 30") 

460 
{ 18") 
TYP 

PAVEMENT 

F 

~~ 

{1t4 (4;1 J MIN. 

--..__ I 75 , , .. , 
C "---- __f 

1
'-13 (#4) DOWEL 

BAR, 300 ( 12"1 
LONG, EPOXY 
COATED 

SURFACE I '\l.._250 
I ' ',o .. , 

ELEVATION VIEW 

CONCRETE 
MEDIAN 
BARRIER 

TYPICAL END TRANSITION CONSTRUCTION 
FOR CONCRETE GLARE SCREEN 

( CAST-IN-PLACE CONSTRUCTION ONLY) 

(50 
(6") 

24 ( 1 "l R '._ ~ 

'ii illl 

460 
( 18" 
TYP 

) 

150 
( 6") 

150 
( 6") 

160 
( 6" 

,-

-

--
,,, 
~ 

:1: _, 

0 ( 4") MIN TO 
0(6") MAX 

CONCRETE 
GLARE 
SCREEN END 
TRANSITION 
25 ( I "l R 

CONCRETE 
MEDIAN 
BARRIER 

SECTION F-F 

TABLE I 
FLARE RATES FDR BARRIER DESIGN 

DESIGN MAXIMUM FLARE RATES SPEED 

km/h ( fll:lh ) CONCRETE GUIDE RAIL BARRIER 
)20 ! 75 ) 20 , 1 15 , 1 

110 ( 70 l 20 , 1 15 : 1 

100 f 60 l 18 ' ' (4 ' 1 

90 C 55 I 16 ' 1 12 ' 1 

80 C 50 l 14 : ' 11 : 1 

70 C 45 l 12 : ' 10 : 1 

60 C 35 l 10 : ' 8 ' 1 

50 ( 30 l 8 ' 1 7 ' 1 

NOTE 
1. PROVIDE BARRIER-MOUNT OELINEATORS, WHEN INDICATED, AS 

SPECIFIED ON RC-57M, SHEET 1, 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BURBAU OF DESIGN 

CONCRETE GLARE SCREEN 
F-SHAPE 

SHT _£_ OF ..l..._ 

DIRECTOR, BUREAU OF DESIGN RC-59M 



ii 
z 
Si -'i' 
" s 
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isl 
a 
~ 

/END POST 

~~ --+• +• 
0 • - -~-,::__ 

., 

. r BRACE 
I- - "' L__~ ~ 6 -...-... 

.• 
; o'. .;_ 

~ 't, -;, 
Nz •. . ;., z 
- Si :;w i Si :,: 

; ·~ 
. ,_ 

300" I ( 12_') ~ I 

I I I 

I I 

\ FASTENERS AT 
450 (18') C TO C - I 

3 

~ 

"' 
~ 

. , 

-~"" -
~-~ ~:: 
. --

",J'+ • ~~ -PVC -
3008 685 MIN 

( 12') ii !27'MJN! 

"" 

/LINE POST, SEE NOTE 3, 
150 
! 6"1 

fl 
I I I I 

I I I I I 

® I I I I 

ii -200 ( 8') MAX VERTICAL SPACING 

z 
Si 

.. 
MAKE VERTICAL SPACING THE 

" - SAME AS INDICATED FOR TYPE 2 
R/1 FENCE FOR BOTTOM 1180 
(3'-11") OF FABRIC • ' ' 

-J-PLATE 
/SEE NOTE 2. 

~" '--75 l3 ') MAX 

TYPE 5 RIGHT-OF-WAY FENCE 

;; 

" 

I 

-
o• ~--= 

CORNER OR PULL POST 
(SAME DETAILS AS SHOWN 
FOR ENO POST J ~ 

,, 

#' 
d 

/ 

// 

~~ 
.. 

t .a.· (\~ •"\ 6 ~:. 
·o:~;• ~ ,._"'; 't, 1-< •. 0 

,._L..---- i.-1:;: -'-- . ,_ ,_ 
-::: "-- --L--- . -.--0> "'- 1.----- r::: =-:: ----- ::::- r__.. "% ~~ i •• - :::::: -::::~~~ ~ i:: =--. •·. ;, 

:.::: .. ~--~ 
0 ,· 9 

c"•, "j'~' 
UV,\,_~ .. . • --- CONCRETE FOOT I NG FOR 

o: '.! ENO POSTS, CORNER POSTS, 
JOO• 

~ ~ PULL POSTS ANO BRACES. FDR 
t 12') e ALTERNATE ANCHORING, SEE 

"' DRIVE ANCHORING DETAILS, RC-! 
4880 ( 16' -0") MAX TYP SHEET 3. 

OM, 

Jl
- END POST ISO FASTENERS CORNER OR PULL POST 

LINE POST, SEE NOTE 3, (6"l (TYPl--~ (SAME DETAILS AS SHOWN 
~ FOR END POSTl 
I .. P I 

200 ( 8'} 

- 180 (7") 

""\.""\.I .rBRACE 

ii I 111 I I I~ 
150 16') 
HO (5 2') 
125 (5') 

1·'! 

+-~~ 
S/ 

i, ·~ 

lli
z • 

\: ~ -

130°"' 
( 12") II 

MIN, 

~ 

' 
115 ~½") 

90 3½"} 

I_ I L__I I 

"' 
·':i'!(4"l -
~ -- ---

~1; • 
SEE NOTE 2, ~1i1:_1-PLATE ii 

~ 
~ 

" 

~; 
-~-+'=~'./. 0 

-~~ CONCRETE FOOTING FOR 
,,. ·~ END POSTS, CORNER POSTS, 

( 12")" ,-. '• PULL POSTS AND BRACES. FOR 
MIN ALTERNATE ANCHORING, SEE 

TYPE 2 RIGHT-OF-WAY FENCE 

u 
I 4880 ( 1 ~-'. ::-_Q __ "_! MAX TYP 

DRIVE ANCHORING DETAILS, RC-60M, 
SHEET 3. 

@ FABRIC SHALL BE AS FOLLOWS: 

( 1.) TYPE 2 R/W FENCE FABRIC AND A 915 ( 36") 
WIDE FABRIC CONNECTED AS SHOWN; OR 

(2.) A SINGLE FABRIC HAVING A MINIMUM WIDTH OF 2110 (83"); OR 

(3.l A COMBINATION OF TWO FABRICS TO ACHIEVE A MINIMUM WIDTH 
OF 2110 (83"l. IF THE FABRICS ARE OVERLAPPED, 
CONNECT BY FASTENERS SPACED AT 45D { 18 "l C TO C 
AND STAGGERED ON EACH EDGE OF FABRIC ALONG THE JOINT, 

GENERAL NOTES 

1. CONSTRUCT IN ACCORDANCE WITH THE REQUIREMENTS OF PUBLICATION 408/2000, 
SECTION 624. 

2. FILL ALL DEPRESSIONS GREATER THAN 75 ( 3") AND LESS THAN 
300 ( 12") WITH ROCKS OR COMPACTED EARTH TO PREVENT ANIMALS 
FROM GOING UNDER THE RIGHT-OF-WAY FENCE. 

3. INSTALL CONCRETE FOOTING OR DRIVE ANCHORS AT MAXIMUM INTERVALS OF 
50 m ( 160'1 FOR ALL LINE POSTS. 

4. PLACE PULL POSTS AT ANGLE POINTS IN VERTICAL ALIGNMENT AT MAXIMUM 
INTERVALS OF 150 m (500') BETWEEN END ANO/OR CORNER POSTS IN LEVEL 
TERRAIN AND/OR WHERE DIRECTED, 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

RIGHT-OF-WAY FENCE 

~M~ 
DIRECTOR, BUREAU OF DESIGN 

SHT _l_ OF ..1.._ 

RC-60M 



~ 
~ 
? 

~ 
~ o-1z ~· -«>N=-

CORNER OR PULL POST ~END POST 

1 
r STRETCHER BAR ~.50 (7 GAGE l THICK TENSION IIRE LINE POST 50 ( 2 ') IOVEN 

IESH FABRIC 
( SA'IE DETAILS AS SHOIN 

I 3009 I 
( 12') e 

'" 

TRUSS ROD 
.IITH ADJUSTlilENT; 

1
-~ . 

CONCRETE FOOTING FOR 
ALL POSTS. FOR ALTERNATE 
ANCHORING, SEE DRIVE ANCHOR 
DETAILS, RC-60M, SHEET 3, 

. e!l~z 
'L,_ [$1---=i_;'., ,. 

3050 ! 10~.:P"l W.X, TIP 

TYPE 1 RIGHT-OF-WAY FENCE 

FOR EHO POST ) ----

~.50 (7 GAGE I THICK TENSION WIRE 

LINE POST 
150 
( 6") FASTENER ~· 50 ( 18 ") C TO C ANO 

150(6"1 f.lINL 

FENCE 
CUT AS 

I ITt"'. 

Ii n 
I 

-~· 
~. 

11 

FABRIC, __/~ z 

I~-REQUIRED- ;; ~ :i 

--
1220 ( 4' -0") 1220 ( 4' -0") 

"" "" 
TREATMENT AT GROUND DEPRESSIONS 

GREATER THAN 300 C 1' -0 "l 
FOR TYPES 2 AND 5 RIGHT-OF-WAY FENCE 

SEE SHEET 1 

-
J 05 I 1' -O"J MIN 

' 10 !2'-0') WIN 

ED 
y 

~ 

NOTE 
1. FOR GENERAL NOTES SEE SHEET 1. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FENCE 

SHT ~OF...l_ 

RC-60M 



/ .• /0 

R/W FENCE TREATMENT AT 
HIGH WALLED ABUTMENT 

/

DRIVE ANCHOR BLADE 
( 2 REQ' DI 

FEHCE~-1--x-~ i"'-POST 
r r:1:~Q~~~HOR BLADE 

~ 
r t:'~~~fHOR BLADE z ' ' -- -k: FENCE FABRIC 

FENCE FABR < --
POST POST 

" 

DRIVE ANCHOR BLADE 
!4 REQ'Dl 

FENCE FABRIC 

~ 

R/W FENCE TREATMENT 
AT STUB ABUTMENTS 

~;(0101<0'1 "' 

ALTI 
IRE 

4. 5 m 
! 15' -0') 

ii l 
I'~ 
' ' -lx-x--,-

' 

:RNATE 
{-

,111,1 ~-,-, 
I - .. ' / 

/ 

rf--ll-~ 
' I 

-, ' -
H--

r -

' r,-

I 

L.-~ 
/ ' 

/ I - / 

,--,--, 
( OF :, 

CROSSROAD l 

,-,--, 
-- /t' 

' X I 

' I 
~-\ X ·~ 

DE Of 

'"' 

-II j ~L 

--

' 
-

/ 
I ' 

4.5m~ 

' 
7 {15'-0"1 -l' 

_, 

1, 
' ' 

" 
I I,; 
' ' I 

'( 
,J 

I 

~

' . 

RIGHT-OF­
FENCE 

1 m' ·1 ,_, ,- 0 

J 
L, --, --, 7 

I 

510 (20') MIN ElilBEDIENT 

HIGHWAY OVER CROSSROAD 

IF THE ROADWAY HAS DUAL STRUCTURES, ERECT THE 
RIGHT-OF-JAY FENCE TO CLOSE CfF THE MEDIAN .AREA. 

LlB x 38 x l 
! L 1½' x 1½" x Ya'l 

ENO, PULL OR 
CORNER POST 

I'-. ~BRACE 

""'--oRIVE ANCHOR BLADE ( 2 REQ' DI 

HIGHWAY UNDER CROSSROAD 
(D IF RIGHT-OF-WAY FENCE IS IITIHN 4. 5 m ( 15' -0•1 

OR LESS OF THE PROJECTED FACE OF THE BACKrALL, 
ANGLE THE FENCE INTO THE ABUTIENT AS SHOIN. 

@ IF RIGHT-OF-WAY FENCE IS GREATER THAN 4.5 mt 15'·0"1 
FROM THE PROJECTED FACE OF TIIE BACKIALL, 
PLACE FEHCE PARALLEL TO CRDSSROAD ANO ANGLE 
INTO ABUTlENT AS SHOIN. 

- N: - 1"' ,.., 

DRIVE ANCHOR BLADE, 
SEE TABLE A 

1020 f 40") WIN 

DRIVE ANCHOR 

LINE POST PULL POST END POST CORNER 
POST 

DRIVE ANCHOR DETAILS FOR POST BRACES 
ON TYPE 2 AND TYPE 5 R/W FENCE 

<USE AS ALTERNATE TO CEMENT CONCRETE 
FOOTING FOO ALL TYPES OF RIGHT-OF­
WAY FENCE,) 

DRIVE ANCHOR ORIENTATION 

300 ( 12") MIN 7 
/t-j--j------1- X 

300 l 12"1MIN 7 
" 300 ( l2"lMIN _J / 

300 (12"1 IIIN j 7 r-;:,i---;...,l "" "' . 
~-+--+---'~ / RIGHT-OF-IAY FENCE / \,: ~ / RIGHT-IHAY FENCE 

~. / \ ~ALTERNATE 
•""'--- " \ • TREATIIHT 

FENCE 
HEIGHT 

"" _,...L/ 
- -[ ~;:-(;,·0") -- -

1520 { 5' ·0"1 OR LESS 

,,-,....L/ \,_ -,-~,- GREATER THAN 1520 ( 5' ·0") 
BUT LESS THAN 2130 11' -O'l 

___ \_ __________ l ----------
0.6 m 12'-0"l 

RIGHT-OF-WAY LINE 

R/W FENCE TREATMENT AT CULVERTS 
!EXERCISE CAUTION WHEN LOCATING POSTS NEAR THE CULVERT, 
ANY DAMAGE IS AT CONTRACTOR'S EXPENSE, I 

\_ RIGHT·!f·IAY LINE 

2130 (7' ·O'l OR GREATER 

* PLACE THE LAST POST WITHIN 150 I 6') OF THE IALL AND AT A 
POINT WHERE THE IALL HEIGHT IS NOT LESS THAN 3.0 m ( 10'-0•J. 

TABLE A 

MINIMUM 
BLADE SIZE 

25x25x3 
{ 1" X \ • X 1/t ") 

32x32x3 
[ ll/4" X 1¼" X 1/1') 

38x38x3 
( 1½" x I½" x V,·1 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FENCE 

OM~ 
SHT .l._ OF ...L 

DIRECTOR, BUREAU OF DESIGN RC-GOM 



PAY LIMITS FOR TYPE 1 I 
RIGHT-OF-WAY FENCE I 

~ :~ 

1' 
~ 

~ IX X X A A A 

~ 
XX XX X 

~ 
~ 
~ .. 
1111/::i:JI// -r; .. 

·c ,. . 
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"' ~ 
~ . 
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0 

.. , 
I'" 
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'_:. 
. " ' 
'. . ' 
'·-

PAY LIMITS FOR TYPE 1 I 
RIGHT-OF-WAY FENCE 

END POST FOR TYPE I 
RIGHT-OF-WAY FENCE, ~ 

SEE RC-SOM, SHEET 2. --+---< 

I 

OPENING AS SPECIFIED - 4570 ( 15' l MAXIMUM I PAY LIMITS FOR TYPE 1 

I RIGHT-OF-WAY FENCE 
CORNER HARDWARE OR WELDED JO !NTS 

7 
1 

r 3. 76 I 9 GAGE > THICK TIES - FASTENERS AT I 
APPROX. 300 ( 12"J C TO C 355 ! 14") C TO 

J: J: • 1/11"'3/II J//1"'311/ 

FRAME MEMBERS 
48 OD Cl 4. 1 ko/m OR 
50 SQ C 3.9 kg/m---~ 
(1,9" C 2.7 lbs/ft) 
(2"SQ.c 2.6 !bs/ft J 

, .. 

..1. 
:Ii.Ci"-" r; !It 

11/1&/li ._ 

.. 
CATCH ., • " 
BLOCK , p ';:,' 

• s:i .... - -,~,.,--~ 

I 3000 
( 12 ") 0 

MIN.;TYP 

N 
N 

0 
~ 
~ 

!It - !It 
\\\'@,\11\\\"€,.\\\\\\'e',.\\\ !It !It~"\\ \\\'@,\\\ \\1 

75 < 3") 

END POST FOR TYPE I 
RIGHT-OF-WAY FENCE, 

, .. 
'" 

Bffl~ 
1111::'111' 

I
~ ., 

= ..;,. i 
7JJj_ ' • 
,::§. [l 

' .. _., 

.. 
" 

\\\'e',.11\ 

I 
' ' ~--~ •ii)) 

.;, .§ 

' . ' 

'--TRUSS ROD 

,, .... ,;,• 

" . . 'I . " VEHICULAR GATE FOR TYPE RIGHT-OF-WAY FENCE 

SEE RC-60M, SHEET 2.---r')-.--<u 

. " . . . 
' . 

OPENJNG AS SPECIFIED 

l~ 

1220 ( 4' -O"J MIN TO 
1830 (6'-0") MAX 

CONCRETE 
FOOT I NG -------\ 

(GATE TO SWING 180"1 

I PAY LIMITS FOR TYPE 1 

RlGHT-OF-WAY FENCE 

,· 

BRACE 
RAIL 

TRUSS 
BAR 

* INCLUDES STRETCHER BAR, BRACE AND REMOVABLE CLAMPS OR 
FASTENERS. SEE RC-SOM, SHEET 2, FOR ENO 
POST DETAILS. 

** FOR TYPE 2 R/W FENCE USE 3 CLAMPS AS SHOWN, FOR TYPE 
1 R/W FENCE USE 4 CLAMPS EQUALLY SPACED. FOR TYPE 5 R/W 
FENCE USE 5 CLAMPS EQUALLY SPACED. 

*** CONSIDER THE PAYMENT FOR REMOVABLE FENCE SECTIONS 
INCIDENTAL TO THE R/W FENCE. 

REMOV 
( TYPl 

ABLE CLAMPS 

,Is-0 

~ 

0 r~ 
0 

~ 

)f: 
·o 

'f 

/ 

1/ 

. -- ·-· 

I ,-

l /rREMOVABLE CLAMPS 
I TYPl •• 

w 
oc 

STRETCHER BAR 

~ 
r 
u 
~ 
oc 
r 
~ 

. . .... 
I --- ·-· ·-1 
I I - -~ 

1220 ( 4' -0") ,;i ,::§ 

;,. i ~ 
... '/i .:. ·. i 

...... ::::§ 

41 ( 1 ¾ "l OD TUBULAR 
FRAME, 3.38 k9/m 
(2.27 lbs./ft l 

NOTE: 
~ 150 ( 6"J MAX 

' 
. . 
. ' .. TWO END POSTS ARE REQUIRED IF REMOVABLE FENCE 

SECTIONS AT STRUCTURES ARE PLACED ANYWHERE 
IN THE RUN OF FENCE OTHER THAN THE END. 

PEDESTRIAN GA~E FOR TYPE RIGtlJ-OF-WAY FENCE 
***REMOVABLE FENCE SECTIONS 

AT STRUCTURES (GATE TO SWING 90"1 

NOTE 

' 

1/ 

END POST 
i!1 . . . 

CLAMPS•• 

3660 ! 12' -0") 
THIS SECTION ONLY 

FABRIC PERMANENTLY 
FIXED TO STRETCHER Mo6?1 BARS. BARS CONNECTEO 
TO END POSTS BY CLAMPS 
WH !CH ARE REMOVABLE 
WITH HAND TOOLS, 

' 
TYPE 1 R(GHT-OF-WAY FENCE 

E CLAMPS•• /REMOVABL 
< TYP) 

' ' ' ' 
/, 

' 

. 

3660 ( 12' -0") 
THIS SECTION ONLY 

:o ro 

~ 
~ 

I 

" 

- ~· ~ ~ 

FABRIC CUT AND ATTACH 
TO STRETCHER BAR TO 
FACILITATE OPENING OF 
FENCE. BAR CONNECTED 
END POST BY CLAMPS OR 
FASTENERS REMOVABLE 
WlTH HANO TOOLS. - r'! .,, ·~ - -

,:; 
1/ 

lHl . 
. 

TYPE 2 RIGHT-OF-WAY FENCE 

E CLAMPS •• 

~ 
. . . 

' 
~ 

~ ~:1 
"' 

/ (TYP) 
I I I 

-

I 

I 
I 
I 
I 

' 

3660 (12'-0") 
THIS SECTION ONLY 

ABRJC CUT AND ATTACH 
0 STRETCHER BAR TO 
ACILITATE OPENING OF 
ENCE. BAR CONNECTED 
ND POST BY CLAMPS OR 
ASTENERS REMOVABLE 
ITH HAND TOOLS. 

I f 7 I 

I I l I 

~ 

7 

f'::, 
:o I -.., 

"' rom;;a 
~ ~ 

-_1;:: ~ 

a . . . TYPE 5 RIGHT-OF-WAY FENCE ro . . 
REMOVABLE FENCE SECTIONS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY GATES 
AND 

REMOVABLE FENCE SECTIONS 

I. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. "' nr<-u, 2QQQ I SHT 1 OF 1 ,rA - -
U.S. CUSTOMARY UNITS IN { l PARENTHESIS. 
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0 
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;1 
-0 
N 

~ 0 
V 
V 
N 

I 01~ N' 
m -
~ 

i 
_o 
~N 

o? _o 
~N 

300 
t 12 ") 
m 

PA_NEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARRICADE 

ALTERNATE RED AND WHITE STRIPES, TRAFFIC 
SIDE ONLY, SEE NOTE 1. 
EXTRUDED ALUMINUM CHANNEL, 
SEE DETAIL, 

W150 x 13.5 kg/m 
(W6x9 lbs/ftl 
STEEL POST 

I 3050 { 10' -0") MAXIMUM POST SPACING I 

ALUMINUM PANEL - STEEL POSTS 

0 

ro 

0 
V 
V 
N 

CLASS I, CLASS I-A OR CLASS I I REFLECTIVE MATERIAL 
APPLIED TO PANEL, SEE NOTE 1. 150 X 200 

{ 6" X 8 ") 
WOOD POST 

2.4 (0.094") I I 3_ 2 I o, 125 ") 

ANGLES, 2 REQUIRED, 
FRONT AND BACK , 

0 

;,, 

0 
N 
~ 

[80 
( 3 ") 

PANEL LENGTH V.Afll_ES WlIH REQUIRED 
LENGTH OF BARRICADE 

ALTERNATE RED ANO WHITE STRIPES, 
TRAFFIC SIDE ONLY, SEE NOTE 1. 
EXTRUDED ALUMINUM CHANNEL, I 
SEE DETAIL. 

POST CLIP ANO 
POST CL IP BOLT, 
SEE DETAILS. 

+l---150 X 200 
( 6" X 8 ") 
WOOD POST 

L 100x75x6 j 
x1320 B 

( L4 "x3 11 x1/4 
11 

X 4 ' - 4 ") ______./ 

FOOTING, 
2, 

EXTRUDED ALUMINUM CHANNEL 
WITH CLASS I, CLASS I-A OR CLASS I I 
REFLECTIVE MATERIAL APPLIED, 
SEE NOTE 1. 

150 X 200 
( 6 11 X 8 ") 
WOOD POST 

160 x190 c % 11 0 x7½"> 
LONG BOLT, LOCK WASHER 
AND NUT 

DETAIL B 
PANEL TO POST CONNECTION 

~50 (18")0 
3050 ( 10' -O"l MAXIMUM POST SPA. 

ALUMINUM PANEL - WOOD POSTS 
2 - 22 X 250 

( 2 - ½" X 10 ") 
LONG BOLTS WITH 
NUTS AND WASHERS 

POST CL IP, 
SEE DETAIL 

POST CLIP BOLT, 
SEE DETAIL. 

L100 x 75 x 6 x 1320 
(L4"x 3"xT/4 11 x 4'-4") 

160 x\90 c % 11 0 x7½"l 
LONG BOLT, LOCK WASHER 
AND NUT 

3, 2 ( o. 125 ") 
RAD rus jf 6.4 (0.25") 

2. 4 < o. 094 
2. 4 co. 094 "l ,......, ___rs. s < o. 21 G "J 

SEE DETAIL E. ------.1 4 - 22 X 200 ( ½ "X 8 "l 
LONG ANCHOR BOLTS. 

SECTION B-B 
3. 2 ( o. 125 ") 

--L 2, 4 I 0, 094 "l 

6.4 (0,25") RADIUS 

llr-'>---- SEE DETAIL C, 

( 2 ") 

EXTRUDED ALUMINUM 
CHANNEL 

{DIMENSIONS FOR PANELS MAY VARY 
DEPENDING UPON MANUFACTURING 

COMPANY'S DESIGN,) 

17, 5 < o. 6°87") ~10.4 (0.410") 75 
SEE BRIDGE CONSTRUCTION 

J. W.~\ _I_(/_ ~" "w STANDARD DRAWING, BC-338M, 

DETAIL C 

4. 8 
()fa") 

44 ( 1 3/"4 ") 

r;=;i 16.3r 
l:..:J < 13/iG"lL 

LOCK 

FLAT WASHER -
200 X 2. 3 ( 3/4 "x 0. 091 ") 
WITH lH}fo"llllHOLE 

10 C 3/4 "l Ill - 1 6 UNC 
THRO 2A 

POST CLIP BOLT 

: .. --~ :':.-: .. ;; .~: .. : .. :~ .. i..-: .. :~ :':.- : .. :~; ; : : .. :~ -~:_. 
! :4·:v· ·!:4! (· ·!:,·.-v. ·! :4·:v· ·!:,·: 11 ·!:,·_. -)--- CONCRETE PAVEMENT 
. ·.·., .... «; ',(4','!· :.f4·.·_«; :"4·,·. :, ·.,.: 

300 f 12 ") 

DETAIL D 

f?'-12. 7 {½") 

20 C 3/4 ") 0 
HOLES, TYP 

200 f 8 ") 

NOTES 
1. PERMIT ONLY CLASS I, CLASS I-A OR CLASS II 

REFLECTIVE SHEETING MATERIAL SUPPLIED BY A 
MANUFACTURER, AS LISTED IN BULLETIN 15. 

2. DRIVE POSTS MECHANICALLY OR ERECT IN CONCRETE 
FOOTING, 

3. SEE RC-52M, SHEET 1 , FOR MOUNTING OF STEEL 
POSTS ON CONCRETE PAVEMENT. SEE DETAIL D 
FOR MOUNTING OF WOOD POSTS ON CONCRETE 
PAVEMENT. 

4. USE MATERIALS MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 678. 

5. ALL WOOD METRIC DIMENSIONS ARE NOMINAL. 

35 ( 1¾") 
1)52 12") 

2440 6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

9 71-( %2") 

11 

<116") 

25 
( 1 "l 

27 
( 13/64 ") 

25 ( 1 "l 0 HOLES, TYP 
( 8' -0 ") 

SERRATED SURFACE 

5S 
(2 5/32") 

10 ( 1%2") 

38 
( 1 ½ ") 

i.2l.i~9 ( %2 ") 
c¾") 

POST CLIP 

127 
{ 5 ") 

EXTRUDED ALUMINUM CHANNEL------, 
WITH CLASS I, CLASS I-A OR CLASS I I 
REFLECTIVE MATERIAL APPLIED, 
SEE NOTE 1. 

W150 X 13. 5 
(W6x9l _ 
STEEL POST* II ,JI 

r 
A 

40 ( l½"l 

L127 x 89 x 12. 7 x 150 LONG 
( L5 X 3 ½ x ½ X 6" LONG ) 

DETAIL E 

A 

POST CLIP, 
SEE DETAIL. 

POST CLIP AND POST CLIP 
BOLT, SEE DETAILS. 

WOOD POST FOR 
ALUMINUM PANEL 

POST CLIP BOLT, 
SEE DETAIL. 

DETAIL A SECTION A-A 
PANEL TO POST CONNECTION 

U.S. CUSTOMARY UNITS IN() PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 
ALUMINUM PANEL 

SHT J_ OF ..1._ 

RC-63M 
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• 

"" 
0 
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~ 
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0 

~ 

0 
V 
V 
N 

0 

' 
"' 
0 
N 
~ 

0 

~ 

0 
N 
~ 

/

CLASS I, CLASS I-A OR CLASS II 
REFLECTIVE MATERIAL APPLIED TO 

r
--~P~A~N~E~L~L~E~N~G~T~H~VA~R~l~E~S~W~l~TH~R~E~Q~U~l~R~ED~_,-s

1 

1. 6 x 250 ( O. 063 "x 1 0 ") ALUMINUM 
LENGTH OF BARRICADE BLANK ANO FASTENED TO WOOD PLANKS, 

SEE NOTE 1 , SHEET 1. -----. 
NO. 5 ROUND HEAD 
WOOD OR LAG SCREWS, 
20 ( 3/4 ") LONG, TOP 
ANO BOTTOM 

300 

50 X 250 (2"X 10") 
NOMINAL PLANKS, 
PRESSURE TREATED 
14 X 75 { If2"x 3") 
LONG STANDARD BOLTS, 

W71------NUTS AND WASHERS_______:_______ 
W150x13.5 
( W6 X 9 ) 
STEEL POST DETAIL A 

W15O x 13. 5 
( W6 x 9 l 
STEEL POST 

ALTERNATE RED AND WHITE 
STRIPES, TRAFFIC SIDE ONLY, 
SEE NOTE I, SHEET 1. SPLICE, 

WHEN REQUIRED , 
SEE DETAIL B, 

PANEL TO POST CONNECTION 

27 c 11/is"l 

13050 ( 10' -0") MAXIMUM POST SPACING! 

WOOD PANEL - STEEL POSTS 

DETAIL B 
BUTT SPLICE 

/ 

CLASS I, CLASS I-A OR CLASS II 
REFLECTIVE MATERIAL APPLIED TO 
1.6 x 250 {0,063"x 10") ALUMINUM 
BLANK AND FASTENED TO WOOD PLANKS, 
SEE NOTE 1 , SHEET 1. ---... 

PANEL LENGTH VARIES WITH REQUIRED 
LENGTH OF BARR I CADE / 

50 ( 2 ") , NO. 5 ROUND HEAD WOOD 
OR LAG SCREWS, 
20 t 3/"4 ") LONG, 
AND BOTTOM 

ALTERNATE RED AND WHITE 

50 X 250 (2" X \0") 
NOMINAL PLANKS, 
PRESSURE TREATED 

14 X 280 ( ½ "X 11 ") 
LONG STANDARD BOLTS, 
NUTS ANO WASHERS 

t----15O x 200 WOOD POST 
( 6" x 8" WOOD POST l 

STRIPES, TRAFFIC SIDE ONLY, --.__ BUTT SPLICE , 

~--dt~S=E=E~N~O~T:E;,1 :..• :_S;H;E;E~T__;,;I ·----ttl:fW!'-----WHEN REQUIRED , SEE DETAIL D. 

,~CLASS A 
·1 CONCRETE FOOTING, 
~ SEE NOTE 2, 

SHEET 1. 

DETAIL C 
PANEL TO POST CONNECTION 

TYP 

[BO ( 3"l 
PH 
~450 (18")0 

3050 C 1O'-O"l MAXIMUM POST SPACING 

WOOD PANEL - WOOD POSTS 
TYP 

DETAIL D 

--I 29 ( 11/a "l TYP 38 ( 1 ½ "l TYP 
50 ( 2 ") 50 < 2 ") 

150 ( 6 11
) 

360 
( 14 ") 

0110 ,, 
,, 
,, 

17 < I1/iG "l 0 HOLE, TYP 17 ( 11/16 ") 121 HOLE, TYP 

2440 
< 8' -0") 

01 
150 t 6 11

) I 1 

0110 ,, 
360 

( 1 ~ ") 
,, 
,, 

0110 
150 ( 6 11

) I Ii 
0110 ,, 

j j 1 so 
( 6") 

STEEL POST FOR 
WOOD PANEL 

NOTE: 

150 ( 6 11
) 

2440 
( 8' -O"l 360 

( 1~ ") 

150 ( 6") 

j 1 so 
( 6") 

WOOD POST FOR 
WOOD PANEL 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 
WOOD PANEL 

SHT .£OF...!_ 
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_J 
I 
I 
I 

6 < 1/~ ") RADIUS 

50 (2"l DEEP 
5 ( ?fo"J WIDE 

CLASS A 
CONCRETE 

DETAIL A 
CONTRACTION JOINT 

~ 
// 

/// 
e// / 

•''\ / ;. I/ 

200 ( 8 11
) 

1.rl175 ""' I 125,~ , ... ~.-, 
.. . . . . 1-----.----r 

... ;.:,.. ? 
• • • 1:0 .... ., . 

• .. 
... ,. . 

• 

.. 
·,.·_., 

g 
N 

--+: 
0 

01 * 
0 
~ 
N 

TYPICAL 
CROSS SECTION 

/' 
e7 
f 

ef' 

,:) 
,j'7 ' 

ef' .... ,. . CONTRACTION JOINT, 
SEE DETAIL A. 

... · . ., 
·., ..... 

PLAIN CEMENT CONCRETE CURB 

RADIUS 

~-" 

' 

50 12") DEEP 
5 C3/i6") WIDE 

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

DETAIL B 
CONTRACTION JOINT 

v,'-~ 
.... ~~ ,r:::/\ 

9.~C, i,: 
:\ ":i ~ \. 

':,r:::,\.~ ,.'l-
,r:::,~ '\Q 'l,· 

~e,'\ v,~ ~Q'\~ 
~'\~ ,,"\ ~~ 

e,rl ' ,Q ":i 
~o .. ' 

p 
jy !_.. !_/,/IT 

. ~ ... ,._ 

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

PLAIN CEMENT CONCRETE GUTTER 

200 ( 8 ") 

25 ( 1 ") 

"'" 

900 C 3' -0") 

~"\~ 

,(}'"'· 
' 

230 
I 9") 

·.·., . 
. ! .. ~-~2~.~:~> ... 

TYPICAL 
CROSS SECTION 

CONTRA"CT I ON JO I NT , 
SEE OETAIL B. 

50 (2"l OEEP 
5 (,{6"l WIDE 

--, 

I 

200 < 8 ") 

6 ( ¼ ") RADIUS 

0.3 m(l'-O")MIN TO, 
3. 0 m ! 10' -0") MAX 

GUTTER WIDTH 
25 ( 1 ") 

20 I 1/~ ") RADIUS 

t 
s < 'l,''l 
RADIUS 

\ V:13 t½"l MINIMUM 

)'-__ : . •SLOPE• • 

7 

CLASS AA 
CONCRETE 

DETAIL C 
CONTRACTION JOINT 

~ 

~ 7 

/::P' /" ::/7 . 
// // 

. . 

// / /f 

e//// // 
// / 
1/ // 

· ... ·.· 

. : e7 
• ·.,. . ... 

. "' .._ . ., ".,. 200 I 8") 

• • • _JUNIFORM CLASS AA --t--~ ~ · ,. · ·., . 
CONCRETE . .,. '. · . .._ 

• 

t 

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

... ,. . ., .... 

TYPICAL 
CROSS SECTION 

UNDER 1. 5 m ( 5' -O"l GUTTER WIDTH 
8. O:t. ( 1 "/FT I MIN. 

1.5 m (5'-0") ANO GREATER GUTTER WIDTH= 
4. O:t. C ½ "/FT J MIN. 

--- REPRESENTS WIDTH OF GUTTER FOR 
COMPUTING PAY AREA. 

PLAIN CEMENT CONCRETE CURB GUTTER 

6 ( I/~ "l RADIUS NOTES 

0.6 m VARIABLE WIDTH O. 6 m 
C 2' -0 ") ( 2' -0") u 2013/~"J RADIUS e:-¥ ¥ 

40 ~ 
ROADWAY ( 11/: J. -
SLOPE, L 81 <0 

N 

A ;;• ·1 l ol 
:!.·~--- •. c2Y'2u1 * 
• ••• I I 

125 j I·. ( 5 ") • .. ~ ;. . ~-
A 2-*"l6 !*"5 l BARS L4o c 1½"> TYP 

PLAN VIEW SECTION A-A 

DEPRESSED CURB FOR DRIVES 

,. 

,. 
3. 

4. 

5. 

PROVIDE MATERIALS AND CONSTRUCTION MEETING THE 
REQUIREMENTS OF PUBLICATION 408/2000, SECTION 630 
FOR PLAIN CEMENT CONCRETE CURB AND DEPRESSED CURB, 
SECTION 640 FOR PLAIN CEMENT CONCRETE GUTTER AND 
SECTION 641 FOR PLAIN CEMENT CONCRETE CURB GUTTER. 

SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR 
SECT IONS. 

PLACE 20 ( ¾ "l THICK PREMOLDEO EXPANSION JOINT 
FILLER MATERIAL AT STRUCTURES ANO AT THE ENO OF 
THE WORK DAY. CUT MATERIAL TO CONFORM TO AREA 
AOJACENT TO CURB OR TO CONFORM TO CROSS SECTIONAL 
AREA OF CURB. 

SEE RC-SOM FOR PLAIN CEMENT CONCRETE CURB SLOPED 
TOP TREATMENT AT ENO OF STRUCTURES. 

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U. S, CUSTOMARY UNITS IN < l PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CURBS AND GUTTERS 

RECOMMENDED APR. 28, 2000 I SHT ...!.. OF_!_ 

DIRECTOR, BUREAU OF OESIGN CHIEF ENGINEER RC-64M 



CLASS A 
CONCRETE 

25 < 1 "> R 
50 ( 2 "l MAXl_' 

6(1/~"JR 

100 

CLASS A 
CONCRETE 

6 < 1/~ "l R 

200110") 
UNIFORM 

---t 
1..--::::: I I 1 4 "1 1= I l1S (S"l 

3Q9 
ROADWAY \ ( 12 ") 
PAVEMENT 

TYPE A 

ROADWAY 
PAVEMENT 

375 ( 15 ") 

TYPE B 

CONCRETE MOUNTABLE CURBS 

EXISTING PAVEMENT 
OR BRIDGE DECK 

II 

CONCRETE MOUNTABLE CURB 6 C 1/~ ") R TYP 
TYPE A ORB TYPE 

PLAIN CONCRETE 
PAVEMENT 

L.#13 (#4) x 300 ( 12"1 LONG DOWELS AT 1.5 m 
( 5' -O"l C TO C DRILLED ANO GROUTED OR 
8 C o/is "l 0 SHOT THREADED STUD, MIN I MUM 
25 { 1 "l DEPTH, WITH SIMILAR BAR CONFIGURATION 
EXTENDING INTO THE CURB. 

CONCRETE MOUNTABLE CURB ON EXISTING 
CONCRETE PAVEMENT AND BRIDGE DECKS 

NOTES 
1. PROVIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS 

OF PUBLICATION 408/2000, SECTION 633. 

2. INSTALL TYPE M INLET WITH CONCRETE MOUNTABLE CURBS AND 
LOCATE INLET AS SHOWN ON THE DRAWINGS. MAKE THE BACKSLOPE 
TRAVERSABLE IN THE AREA OF THE INLET AS INDICATED. 

3, SPACE CONTRACTION JOINTS IN UNIFORM LENGTHS OR SECTIONS 
ANO SEAL AS SPECIFIED IN PUBLICATION 408/2000, SECTION 501,3(n), 

4. PLACE PREMOLDED EXPANSION JOINT FILLER MATERIAL 20 ( 3/."l THICK 
AT STRUCTURES AND AT THE END OF THE WORK DAY. CUT 
MATERIAL TO CONFORM TO AREA ADJACENT TO CURB OR TO 
CONFORM TO CROSS SECTIONAL AREA OF CURB, 

5. PROVIDE ELONGATED ISLANDS NOT LESS THAN 1.2 m {4'-0"l 
WIDE AND 6.0 m (20'-0"l LONG, EXCEPT IN SPECIAL CASES 
WHERE SPACE IS SEVERELY LIMITED. 

6. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

O, 5W ( W/2 J 
OR 150 (6") MIN~i' 

PAYED ISLAND AREA 

• SUBBASE 

1.2 m (4'-0") MINIMUM 
SEE NOTE S. 

1,0% MINIMUM, 
1_. 0% MAXIMUM, 

100 (4") PLAIN CONCRETE PAVEMENT 
GRADE 
POINT 

•INCIDENTAL TO CONCRETE 
MOUNTABLE CURB. 

TYPICAL CONSTRUCTION 

CONSTRUCTION 
JOINTS 

I 

' ' ' '- I ~;,1 ' V/ 

"----' ~ ~ 

' I ' / 

'.,./ 

900 ( 3' -0") 

B 

~ 

/ 
/ ' 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ / 

/ 
/ 

/ 

/ / 

/ 
/ 

/ 

900 ( 3' -0") 

A 

B 

PLAN A 

+ PLANS MAY PROVIDE FOR A DEEPER FACE AT 
CURB WHEN AN OVERLAY IS PLACED ON THE 

EXISTING PAVEMENT. HOWEVER, BUILD 
EXPOSED FINAL FACE OF CURB AT 50 ( 2 ") MAX I MUM, 

LIMIT OF CONSTRUCTION INCIDENTAL TO INLET INSTALLATION 

50 ( 2 "J DEEP, 
5 ( 3/is"l WIDE 

·r--., 

DETAIL A 
CONTRACTION JOINT 

100(4") PLAIN 
CONCRETE ____ ~ 
PAVEMENT 

TYPE A ORB CURB 

TYPICAL DIVISOR AREA 

~ // 
50 C 2 ") 
MAX 

ROADWAY 
PAVEMENT 

CONTRACTION JOINT, 
SEE DETAIL A. 

TYPE A ORB CURB 
PAYABLE MEASUREMENT 
INDICATED BY· 

END DETAILS 

150 ( 6") 

~ 

100 ( 4 ") 

600 ( 24 ") 
MAX 

200 ( 8 ") - - - _J 

SECTION A-A 

I 

I 

TREATMENT FOR CONCRETE MOUNTABLE 
CURBS AT INLETS 

~ 

---4-1-

--r - - - - - - - - - -

-4,-1--
SECTION B-8 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MOUNTABLE CURBS 

I 

I 

SHT _!_ OF_!_ 

RC-65M 



RAMP 
SURFACE 

W=RAMP WIDTH 

' I /_"' _,' 
' I 
I ~ I ' I I 

I I --; I I 
I I rA 

~ I I 
I 

t'1111 
I E 

I - ~ ----- d 
I-- - -

I I l._A 
I I 

MAINLINE I I 

MAINLINE 

VARIABLE WIDTH 

CONTRACTION JOINT 
SD (2"1 DEEP, 

6 ( 1/~")R TYP 

_7_5, 
( 3") 

MILLED 
RUMBLE 
STRIP 

5 ( ¾s"l WIDE. 

13 ( ½"l 

~~--~ ·_,/ ... ·.· --4'.~----:~·.4:~- fh .4:~.>· .. h·-4'.~·>· .4 

·<4· :t>': ·'{:4· :t>': ·'{.\( :t>': ·'{:4· .t>': ·<4·: • ·'{:4· :t>": 

_v, 
·~:i4~:: 
·4· :t>": :t>' 

.. ~-. ·.4. :4· · . . _,,_: ;· .. _,,_ .. ~-- ·. 4·: ;·. ·.4. .. ~-- ·.<1. :4· · .. _,,_ :4 
">. i ~- i ... · i ~· i ~· i ~· .... · i · .. h•·· .. h··· .. h··· .. h··· .. ti.··· .. h\· .. h•·· 

:t>' .. :t>': :t>' "4• :t>": :t>' ·4· :t>':: ·4· :t>": :v ·4· :t>": :v .. ."t1 •. "4• :t>": :v .. . .. . .. . .. . .. . .. . . . . 

SECTION A-A 

CONCRETE ALTERNATE 

CLASS AA 
CONCRETE 

ROADWAY 
SURFACE 

n ~ 
CORRUGATION 
CTYP.I 

90' 

TRAFFIC DIRECTION 

n 

B 

L 

RAMP 
SURFACE 

175 ( 7") 

TYP. 

B 

_j 

TYPICAL MILLED RUMBLE STRIP DETAIL 

~ 

~ 

~ 

~ 

~ 
~ 

I 
I 

I 
I 
I 

MILLED 
RUMBLE 
STRIP 

l,~o• 
MAX 

111 
so· 
~1~ 

::.J.o· \ 
9 I 

I * CONTRACTION JOINT 
APPLICABLE TO THE 

~ I CONCRETE ALTERNATE 

I 
I 

I~ 
MAX. 

111 GORE 

Ii 111111 
so· 
~·~ 

I TRAFFIC DIRECTION 
I 
I 

TRAFFIC SEPARATOR IN RAMP GORE AREA 
CONCRETE AND BITUMINOUS ALTERNATES 

iRA.FflC DIRE.Ci10H_ I I 
RA.MP I --- I 

'"-

I I 
I I 
I 
I 

r, 
? 
NX 
-< 
-2 
E 
~ 

,,; 

-~--

*coNTRACTJON JOINT SPACING 
6. O m I 20' -0 "l t-lAX !MUM 

SEE NOTE 2. 

NOTES 

I 
I 
I 

1. USE MATERIALS AND CONSTRUCTION METHODS WHICH MEET THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 629. 

VARIABLE WIDTH 

,. 
6 ! 1/~")R TYP 

BEGIN ANO END TRAFFIC SEPARATOR PAVEMENT AT MAINLINE TRANSVERSE 
JOINTS WITH A MINIMUM SEPARATOR PAVEMENT WIDTH OF O. Sm ( 1' -6") AND 
A MAXIMUM WIDTH OF 3.6m (12'-0"l. 

B. C. B. C. 

SECTION A-A 
BITUMINOUS ALTERNATE 

13-16 
<½"-¾") 

SECTION B-B 

,. 

~3~~:~t, 4
• 

5. 

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

FORM JOINTS IN GORE AREA CONNECTING MAINLINE AND RAMP TRANSVERSE JOINTS SUCH 
THAT ANGLES LESS THAN BO" ARE AVOIDED IN GORE PAVEMENT WHERE POSSIBLE. 

PLACE 19.05 ( ¥4"l PREMOLOED EXPANSION JOINT FILLER MATERIAL AT STRUCTURES ANO AT 
THE ENO OF THE WORK DAY. CUT MATERIAL TO CONFORM TO AREA ADJACENT TO CURB 
OR TO CROSS SECTIONAL AREA • 

6. DO NOT NILL RUMBLE STRIPS ACROSS A JOINT. 

7. WHEN RAMP OR LANE WIDTH EXCEEDS 4. 2 m ( 14' -O"l, A TYPE L JOINT IS REQUIRED AT 
THE t,UOPOINT. 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE AND BITUMINOUS 
TRAFFIC SEPARATOR 

SHT J_ OF....!... 

RC-66M 



ROAOWAY 
SURFACE 

RAMP LENGTH 

11 12 ( 121 1 J 
MAX SLOPE 
SIDE FLARE 

150 ( 6"1 AGGR 
SUBBASE 

LANDING 

PREMOLOEO 
EXP JT 
FILLER TYP, 

f------~ 

\DO ( 4"l CONC SIDEWALK 

SECTION A-A 
TYPE 1 

,--------~- CURB RAMP 
SIDE FLARE 

~

00 14 "l CONC 
WALK 

150 C 6") 
AGGR SUBBASE 

1 "' ~1'/0 .. , I 
200 ( 8 ") 

~ 
J Bj J >• 10 ( 10• 11 MAX SLOPE _:s_: OF CURB 

I I I I [ I t~ADWAY SURFACE 
I / I / 

250 ( l O "l CURB RAMP _/ s..J '- DEPRESSED CURB 

915 ( 3' -O"J 

ELEVATION 
TYPE 1 

TYPE 1 
CURB RAMP 

NEW CONSTRUCT! ON 

X IS EQUAL TO OR GREATER 
THAN 915 (3'-0"l. IF X IS LESS THAN 
1220 ( 4' -O"l, THEN MAKE THE SLOPE OF THE 
FLARED SJ DES 1: 12 ( 1211) MAXIMUM. 

~ 

"'-- s,i)~ 
lt4~,t 

4-f's-4 

"'I~~ J< 
al~ -~ "o 

OUTSIDE PEDESTRIAN 
CROSSWALK LINE 

.t--<----,L-- WHEELCHAIR WHEELCHAIR 
OVERRUN ZONE O\IERRUN ZONE 
1220 (4'-0"l MIN, 
SEE NOTE 3 

SIDEWALK AREA 

~ ~lsi 0~ 
0 -~ 20 

PROJECTED CURB LINE 
INSIDE PEDESTRIAN 
CROSSWALK LINE ANO DETAIL A. -----,_,L.-..__ 

DETAIL 
PLAN 

OVERRUN ZONE 
CROSSWALK MARKINGS 

20 ( 3/4 "l RADIUS 

LE\IEL 
SURFACE 

ROADWAY 
SURFACE 

200 
( B "l 9 ~6 <'/,"l RADIUS 

lAILFLARED SLOPE SURFACE 

250 
( 10") 

CLASS A CONC 

DEPRESSED CURB 
SECTION B-B 

NOTES 

450 
( 1B "J 

NOTE 'A' 1 

FLARED SIDES MAY 
EXTEND OUTSIDE 
OF THE MARKED 
CROSSWALK AREA 
IF NECESSARY. 

1. PRO\IIDE MATERIALS AND CONSTRUCTION MEETING THE REQUIREMENTS OF 
PUBLICATION 40B/2000, SECTIONS 420, 421, 422, 630 AND 676. 

2. PRO\IIDE EXPANSION JOINT MATERIAL 13 ( ½"l THICK WHERE CURB RAMP 
ADJOINS ANY RIGJD PAVEMENT, SlDEWALK OR STRUCTURE WITH THE TOP OF 
JOINT FILLER FLUSH WITH ADJACENT CONCRETE SURFACE, 

3. IF PEDESTRIAN CROSSWALKS ARE NOT WIDE ENOUGH TO PRO\IIDE 
MINIMUM 1220 < 4' -O"l WIDE WHl:::ELCHAIR OVERRUN ZONE AT THE BOTTOM 
OF THE RAMP, POSITION CROSSWALKS AS INDICATED IN DETAIL A. 

4. SEAL JOINTS WITH AN APPROVED SEALING MATERIAL. 

5. PROVIDE SLIP RESISTANT TEXTURE ON CURB RAMP BY COARSE BROOMING 
TRANSVERSE TO THE SLOPE OF THE RAMP. EXTEND TEXTURE THE FULL 
WIDTH AND LENGTH OF THE CURB RAMP INCLUDING FLARED SIDE RAMPS, 

6. MODIFY CONSTRUCTION DETAILS TO ADAPT DIMENSIONS TO EXISTING 
CURB ALTERATIONS WHERE THE CURB IS LESS THAN THE STANDARD 
200 !B"l HEIGHT. 

7. CURB RAMP ANO SIDE FLARE LENGTHS ARE VARIABLE AND BASED ON 
CURB HEIGHT AND THE SIDEWALK PITCH, SEE TABLE A (SHEET 2 l 
FOR TYPICAL RAMP DIMENSIONS, 

8. MEASURE AND PAY FOR DEPRESSED CURB IN ACCORDANCE WITH PUBLICATION 
408/2000, SECTION 630.4. 

9, WHENEVER POSSIBLE, CONSTRUCT THE TRANSITION SLOPE FROM THE CURB 
RAMP ANO FLARE SIDES TO ADJOINING SURFACES WITH A GRADUAL CURVE 
RATHER THAN AN ABRUPT ANGLE. 

10. CONSTRUCT BUILT-UP CURB RAMP OF BITUMJNOUS MATERIAL AS INDICATED, 
INCLUDING SURFACE PREPARATION AND TACK COAT, AS REQUIRED, 

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

,; PLAN 

PROJECTED CURB LINE 
INSIDE PEDESTRIAN 
CROSSWALK LINE 

TYPE 1 SINGLECURB RAMP 
AT CORNER WITH 

CROSSWALK MARKINGS 

___-r- SIDEWALK AREA 

PLAN 

OUTSIDE PEDESTRIAN 
CROSSWALK LINE 

TYPE 1 DOuilIECURB RAMP 
AT CORNER WITH 

CROSSWALK MARKINGS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

CURB RAMPS 

Otr.l~=• 2000 , ;:;z <i,J 
DIRECTOR, BUREAU OF DESIGN 

REC SHT _!_ OF _g_ 

RC-67M 



ROAOWAY SURFACE 
TOP OF CURB 

1 I 12 { 121 1 ) 
MAX SLOPE TYP 

1525 ( 5' -0") PLCC CURB 
STREET LEVEL LANDING 

____ L _____________________________ _ 

·s,b~ 
.t4{,t 

4t9~4 

TYPE 2 CURB RAMP 
ELEVATION 

, r PLANTED OR OTHER 
~ON-WALK SURFACE 

PREf.lOLDEO EXP 
JT FILLER ( TYPJ 

ROADWAY PLCC CURB 
SURFACE::) /. J _,_ I 

DEPRESSED CURB 100 I 4") CONC SIDEWALK 
150 ( 6"l AGGREGATE SUBBASE 

TYPE 2 CURB RAMP AND 
TYPE 5 CURB RAMP 

SECTION C-C 

TABLE A 
CURB RAMP DIMENSIONS 

NEW CONSTRUCTION 
NOMINAL SlDE FLARE 

•RISE OF MAX RAMP RAMP LENGTH DI MENS ION 
RAMP SLOPE \I 12 AT CURB 

( 121 1 ) 11 10 
( 1011 J 

75 ( 3 ") I I 12 ( \21 1J 900 {3.0') 750 ( 2. 5' l 

100 C 4") 1 I 12 ( 121 1) 1200 ( 4. O' J 1000 ( 3. 3' l 

125 C 5") 11 12 ( 121 1) 1500 ( 5. O' l 1250 ( 4. 2' J 

150 ( 6 ") 11 12 ( 121 1) 1800 (6.0') 1500 (5.0') 

175 ( 7 ") 1=12(12:1) 2100 (7.0') 1750 ( 5. 8' l 

200 ( 8") 1 I 12 ( 121 1) 2400 ( 8. 0' l 2000 ( 6. 7' J 

225 ( 9") 1 I 12 ( 121 1) 2700 C 9. 0' J 2250 ( 7. 5' J 

250 ( 10") 11 12 ( 121 1) 3000 ( 10. 0' l 2500 \ 8. 4' J 

275 C 11 ") 1: 12 ( 121 \) 3300 < 11.0'l 2150 ( 9. 2' l 

300 ( 12 ") 11 12 ( 121 1) 3600 < 12. O' J 3000 ( 10. O' J 

CURB RAMP DIMENSIONS 
EXISTING CONDITION• 

• MAX SIDE FLARE 
RISE OF MAX RAMP NOf.llNAL DIMENSION 

SLOPE RAMP LENGTH AT CURB RAf.lP ( \I 10) 

75 C 3") 11 a ca: 1> 600 ( 2. O' l 750 I 2. 5' l 

100 ( 4") I: 1 o C 101 1J 1000 (3.3') 1000 C 3. 3' l 

125 ( 5 ") 1: 10 ( 101 1) 1250 ( 4. 2' J 1250 ( 4. 2' J 

150 { 6") 1110(1011) 1500 (5.0') 1500 ( 5. 0') 

TYPE 2 
CURB RAMP 

SIOE FLARE 
DIMENSION 

AT CURB 
11 12 

( 12: 1 I 

900 ( 3' -0") 

1200 { 4' -0") 

1500 (5'-0") 

1800 (6'-0") 

2100 C 7' -0") 

2400 ( 8' -0 ") 

2700 l 9' -0") 

3000 { 10' -0") 

3300 ( 11' -0") 

3600 ( 12' -0") 

SIDE FLARE 
DIMENSION 

AT CURB 
t 1t 12) 

900 < 3' -0") 

1200 (4'-0") 

1500 < 5' -0") 

1800 (6'-0") 

RUSE ONLY WHEN SPACE LIM(TATIONS PROHIBIT THE 
CONSTRUCTION OF 11 12 ( 121 1) OR FLATTER SLOPES, 

•CURB HEIGHT PLUS RISE OF SIDEWALK CROSS SLOPE 

NOTE1 

/ 

i,..~'i:,'1-

-t'I-'-''{,. 
,;\'v~ 

- - - - - _L - - - . 

A PEDESTRIAN BARRIER SUCH 
AS A RAILING IS REQUIRED 
ALONG THE INSIDE AND REAR 
PLCC CURB IN THE 
SIDEWALK AREA. 

OEPRESSED CURB 

"" 

~.J--9's . ,,,,,-o,-< 

s,b~ 
.t4{,t 

4t9~4 

' 

BITUMINOUS 
MATERIAL 

TYPE 3 
BUILT-UP CURB RAMP 

TYPICAL MEDIAN OR ISLAND 
ACCESS OPENING WITH 

FLARED SIDES 

PLCC 

.,.. ,,. ,,. r:_,\Jf'o. 

/ .. ~ 
,,. ,,. ~'c,,;Cj ,; .._<v'i:-

-J,. ,,.\_,,,,'v'i:,'?_,<:,'v'i:, ,,. ,; .._ .... 
TYPE 5 

CURB RAMP 

TYPE 4A 
CURB RAMP 

ROADWAY 
SURFACE 

PLCC CURB 

~o ,,..___ ., 

MIN 

TYPE A 
TYPICAL MEDIAN OR ISLAND 

ACCESS OPENING 
WITH CURB SIDES 

RAMP LENGTH 
1112 (12•1 l MAX SLOPE 

100 < 4 "l CONC SIDE WALK 

150 ( 6 "l AGGR SUBBASE 

TYPE 4 AND 4A 
SECTION D-D 

915 ( 3' -O"l FOR SIDEWALK 
WIDTHS LESS THAN 1525 
(5'-0"l 1220 {4'-0") FOR 
SIDEWALK WlOTHS 1525 ( 5' -0") 
OR WIDER 

NOTE 

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

SIDEWALK 
AREA 

PREf.lOLDEO EXP 
JT FILLER ( TYPl 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CURB RAMPS 

SHT .£.. OF ..1... 

RC-67M 



L• 

rA 

NOTES 
1. PROVIDE GEOTEXTILE MATERIAL MEETING THE 

REQUIREMENTS OF PUBLICATION 408/2000, SECTION 735 
AND FURNISH AND INSTALL IN ACCORDANCE WITH 
SECTION 212. 

2, PROVIDE GEOTEXTILE MATERIAL ALONG ALL INTERFACE 
AREAS WITH GROUND CONTACT. 

3. ROCK SIZE AS PER DESIGN DRAWINGS. NOMINAL PLACEMENT 
THICKNESS AS PER PUBLICATION 408/2000, SECTION 850. 

END TREATMENT, PIPE a 

rE 
GROUT, AS REQUIRED. 

LWJ ",. ,_,uw, 7'6~1 
. ")(', •• 4. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED • 

U.S. CUSTOMARY UNITS IN CJ PARENTHESIS. 

AS REQUIRED. ~ 

'~//., .... ~ 8cJ8~ 
C~-X o t 

FINISHED SLOPE, 
AS REQUIRED, 

ROCK LINING 
ELEVATION, 
EXTEND ABOVE 
THE DESIGN 
FLOW ELEVATION. 

PLAN 
LA •S, WAND LAS INDICATED 

OR AS DIRECTED, 

FINISHED GROUND LINE OF 
DITCH OR CHANNEL 

~ SEE NOTE 3, 

SLOPE 1: 2 ( 2: 1l TYP, OR AS 
OTHERWISE INDICATED 

B 

SECTION A-A 

ROCK LINING 

PIPE ENO TREATMENT 
AS REQUIRED. ' 

6.0 m (20'-0"l 

CLASS 2 GEOTEXTILE 
MATERIAL, SEE NOTE 2. 

B 

.4 A, B, AND L AS INDICATED 
OR AS DIRECTED. 

t WHEN CHANNEL BOTTOM WIDTH IS LESS 
THAN 900 ( 3' -0") , USE A SINGLE, 
STAGGERED ROW OF STONES OR BLOCKS 
ALONG CHANNEL BOTTOM. L .. 

Q • • 
• • • • 

! .. + ~ 0 0 • 
0 

0 ~ 
0 

L! Q ' 0 0 
0 • 

0 0 r Q 0 

SLOPE 1:2 (2: 1) TYP, 
OR AS SHOWN ON 

Q 

• 
0 

0 

• 

• 

re 
0 Q • • 0 • • • • 
0 0 0 0 

0 0 0 
0 0 ~ 

0 ' Q 
0 0 0 

• . 0 

0 • 0 ' 0 • 
0 • Q 

450 Le 
( 18 ") 
MIN 

E'l.Ali 

L 3.0 m 
( 10' -0") 

_j THE DRAWINGS\ 

FINISHED SLOPE, 
AS REQU I RED,1 

Q/.)("{J 

PLAN 
GROUT, AS REQUIRED, 

~ 

o ..... ;.--

FINISHED SLOPE, 
AS REQUIRED. 

t--300 
I < 12 "l 

600 { 2' -0") ~~---~ 1 \ - ·. -- - -~< g:;./\ /,=,, ,._...,z~ 
/ c.('I' "t;- -

CLASS 2, TYPE A / _) ()/ ~ ~x b GEOTEXTILE MATERIAL, ~ 
SEE NOTE 2. 900 < 3' -0 "l 

MIN 

WWF 152 X 152-MW9 X MW9 
(WWF 6 x 6-MWl.4 x MWl.4 l 

ORIGINAL 
GROUND LINE 100 X 200 X 200 

( 4" X 8" X 8 ") 
SOLID PRECAST 
CONCRETE BLOCKS EMBED STONES 

OR BLOCKS 
75 I 3 "), 

• 
• 
0 

' . 
• 

Q • • 
0 0 
0 

0 • 

D r 

DIRE CT ION L ', 
OFFL~ 1 1 ,..~ 

'-...,, """' 
0
0,~(:§) 

wo 

' I ' 
/J ' 

0 

~o( 
o'-)~ . 

FINISHED SLOPE, 
AS REQUIRED. 

'-" 

LE 
PLAN 

D 

_________ , _ _j FLOW 
___.,_-

0() 
. _.,--..,_(--.."' 

TRANS IT ION INTO 
EXISTING DRAINAGE 
CHANNEL, 

<: ' ' 
r ----::_ - - - -'7"\ (""~ 

600 ( 2' -0") 

• 
• 

I ..._ \ '} 
I ' '..._ I ! 
...L - - - - _...__ .l. l /.., ..... '\. 

Goo 1 2' - o "' 1...: I 
CLASS 2 , TYPE A, 
GEOTEXTILE MATERIAL, 
SEE NOTE 2.------

3.0 m 

R- 7 
ROCK 

( 10' -0") 

SECTION 0-0 

3. a .!!! 
{ 10' -0") 

4,5 m 
I 15' -0") 

R-5 
ROCK 

LSTAGGER STONES 

R-7 ~ ....,_ I .i:,....,,-\,.1 / 

ROC, J-:_;~c, 1. '/<i·,?1 6,v--1, 

2 CLASS 2 , TYPE A , 
GEOTEXTILE MATERIAL, 
SEE NOTE 2. 

OR BLOCKS 

FINISHED GROUND LINE 
OF DITCH OR CHANNEL 

150 C 6"') 
MIN, TYP 

_ll_'•.+ 

() 900 I 3' -0") 
MINIMUM SECTION E-E 

ROCK ENERGY DISSIPATOR 

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

450(18") MIN 

150 t 6") 
MIN, TYP 

CLASS A 
CONCRETE 

I 6 ") I COMMONWEAL TH OF PENNSYLVANIA 
TO 200 DEPARTMENT OF TRANSPORTATION 
TO 8 ") BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

SECTION B-B SECTION C-C 
ROCK BASIN 

PAVED ENERGY DISSIPATOR SHT J.... OF_§__ 

RC-7OM 



\r;t 
TOE OF SLOPE 

DISCHARGE INTO A STABILIZED 
CHANNEL OR ON A TEMPORARILY 
PROTECTED AREA, SEE DETAIL A. 

1.8 m (6'-0"JTYPICAL 

B 

ANCHORING POST 

{

CLASS 3 GEOTEXTILEA 
MATERIAL 

FLOW 
~ A '---t--1 i-:+----J A 

ANGLE AS REQUIRE 

ct 

I SLOPE TO 
DRAIN TOWARD 
ROADWAY. 

3. 0 m ( 1 O' -0 "l 
BERM AT TOP 
OF EMBANKMENT 

D J,J!§fl ION OF FL OW 

SECTION, FOR DETAILS, SEE RC-33M. 

TABLE A 
SUGGESTED MINIMUM SIZES 

i 
450 ± 25 

( 18 ") ± C 1 ") 

460 
( 18") 

MIN 

COMPACTED EXCAVATED SOIL 

EMBANKMENT SLOPE 
OR EXISTING GROUND LINE 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

450 C 18 "I HIGH FENCE 

1. 8 m C 6' -0") TYPICAL 

INVERT 

AASHTO NO. 67 
COARSE AGGREGATE 

B 

PLAN VIEW 

0. 5D C D12J 

O.SD < D121 

D= DEPTH OF WATER AT 
CHANNEL CAPACITY. 

TYPICAL SECTION A-A +PROVIDE LENGTH OF TRANSVERSE 
BERM Cll REQUIRED TO CONTAIN 
SURFACE DRAINAGE ANO TO DIRECT 
INTO TEMPORARY SLOPE DRAIN. ANCHORING POST CLASS 3 GEOTEXTILEA. 

~ 150 16") THE TRANSVERSE BERM WILL NOT BE 
REQUIRED WHERE THE DRAIN IS 
LOCATED AT A LOW POINT, 

CLASS 2, TYPE B 
GEOTEXTILE 
MATERIAL 

4 DIA 
MIN 

PLAN 

DETAIL A 

DRAINAGE 
AREA 

HECTARES 
I ACRES l 

0 TO 1, 2 
( 0 TO 3 I 

1. 2 TO 2. 4 

{ 3 TO 6 l 

2.4 TO 4.0! 
c 6 TO 10 J 
---

4__Q_!_ A 
MIN 

SMOOTH CORRUGATED 
PIPE SIZE PIPE SIZE 
DIAMETER DIAMETER 

ITTTl ITTTl 
{ inches l ( Inches ) 

200 300 
( 8 ") ( 12 ") 

250 375 
( 10") C 15 ") 

300 I 450 
( 12 ") ( 18 ") 

0 0 oO 
CLASS 2, TYPE B O ! 
GEOTEXTILE MATERIAL~ DIA 

DIAi MIN 

0 0 o L ~ 
Q> 0 0 DIAi MIN 

ROCK, SECURING PINS, AGGREGATE OR 
OTHER ACCEPTABLE ANCHORING METHODS. 

SLOPE =--
3.0m(10'-0") BERM AT TOP 
OF EMBANKMENT, 

1 
750 ± 25 

( 30") ± ( l ") 

A MESH SUPPORT l 
-::: 

~TERIAL /GUY WIRE 

COMPACTED EXCAVATED SOIL 

SEE DETAIL B FOR 
EMBEDMENT DETAILS, 

EMBANKMENT SLOPE 

~ ~ 
TYPICAL SECTION B-B 

ROCK BARRIER 

EXISTJNG ·t GROUND 
LINE (OR EXISTING GROUND LINE) TABLE B 

460 
( 18 11

) 

MIN 750 (30"1 HIGH FENCE 
SILT BARRIER FENCE 

GEOTEXTILE SELECTION 

TYPE OF CLASS 3 NOMINAL MAX POST 
GEOTEXTILE FABRIC SPACING WITHOUT 

MATERIAL HEIGHT MESH SUPPORT 

3A 450 2, 4 m 
( 18 ") ( 8' -0") 

3A 750 NA < 30") 

3B 450 1,2 m 

MAX POST 
SPACING WITH 
MESH SUPPORT 

NA 

2, 4 m 
< 8' -0") 

NA 
A. SEE TABLE 8, C 18 ") C 4' -0 11

) 

CLASS 3 GEOTEXTILEA. 
MATERIAL TIE WIRE, MAXIMUM SPACING 

/ OF 760 ( 2' -6") , WHEN REQUIRED 

Sfi:c 
- _c '4 

-Pl1, 
- - 8 -ANCHOR I NG POST 

3B 750 NA 1, 2 m 
C 30") I 4' -0 "l 

NA= NOT APPLICABLE 

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

FOR FILL SLOPES PROVIDE METAL 
FLEXIBLE RUBBER OR PLASTIC PIPE 
ADEQUATELY ANCHORED TO FILL 
SLOPE. (LENGTH IS VARIABLE.I 

1Tllmili1111M1hi~Mfl~- ( 12") MINIMUM COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

,,,..--

)1J.11~11J1w1w1~ f 11J.1w1w1u11J..l1UJ11J1i.L _ '~L'--+\'-~'~=.,,..---,1,-­

METAL PIPE, SEE 
TABLE A, 

METAL END SECTION, 
FOR DETAILS, SEE RC-33M. 

TOP OF EMBANKMENT 
DURING CONSTRUCTION, 

SUITABLE CONNECTION FOR THE 
TYPE OF PIPE USED ON FILL SLOPE. (t FOR SLOPE PIPE FITTINGS AND 

CONNECTORS, SEE RC-32M. 
ELBOW OR 
METAL PIPE 

SEE DETAIL A FOR DISCHARGE 
AREA TREATMENT, 

SECTION A-A 

TEMPORARY SLOPE PIPE DRAIN~ 

COMPACTED 
EXCAVATED 
SOIL 

STAPLE FASTENER' 

I 
DIRECTION 
OF FLOW 

,--

/ 
SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

MESH A. 
SUPPORT 

EXTEND FABRIC 

~ 

150 < 6 ") INTO 
EXCAVATED TRENCH, 

DETAIL B 

SILT BARRIER FENCE 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

SHT 1.._ OF __§__ 

RC-70M 



610 

DRAINAGE 

STEEL PLATE 
5 ( 7'16 ") TH I CK 

( 2' -0") 

rm-7 
OD 

7 
NO. 13 C #4 l BARS TYP WELDED· TD 
THE ANGLES AND AT EACH 
INTERSECTION OF THE BARS. 11:tt 

L25 X 25 X 3 -----

7 
d/2 

13 X 50 

oOIO. 
- ' >­"' - .... N 

r-ll----CONTINUOUS WELD, 
BOTH SIDES 

( L 1 " X I " X 1/s ") 
TYP. 

d/2 d/2 

( ½" X 2") 
SLOTTED HOLES 
FOR 10 ( ¾ ") 
DIAMETER BOL TS___.L"m]llidli o]' 

J 
w ___,17. 

'11W ii I 50 
j fl 11 ' ( 2 ") 

TWO PIECE CONNECTING 
BAND, MODIFY TO 
ELIMINATE OVERLAP 
AROUND PIPE. 

L 

w 

~,? 
-s.v2:: * ?~ L_ ___ _ 

PUMP INFLOW 

* PUMP DISCHARGE SHALL NOT CAUSE 
EROSION OR SCOUR AT OUTLET. AN 
ANCHORED VERTICAL DISCHARGE 
IS RECOMMENDED. 

- --, 

L=D+d+2T 

ANTI-VORTEX DEVICE 

T = THICKNESS OF RISER PIPE, 
D = DIAMETER OF RISER PIPE. 
d = DIAMETER OF OUTLET PIPE. 

TRASH RACK AND ANTI-VORTEX DEVICE 

L = LENGTH 
W = AVG WIDTH 
D = DEPTH 

TRASH RACK AND 
ANTI-VORTEX DEVICE 

900 (3'-0"l MIN 

1.6 t 16 GAGE l 
THICK SHEET METAL 
68 X 13 
( 11/i6" X ½") 
CORRUGATIONS 

1. 5 m 1. 5 m 
( 5' -0")( 5' -0") 

PLAN VIEW 
1.0 m 

WHERE = LxWxD = 450 m3 per 1 m3/s 
C \00cf/100gpm INFLOW l 

MAKE THE DIAMETER OF THE RISER --- ~ r.~ m 
AT LEAST 1.5 TIMES THE DIAMETER ~f,,,c,_,..,,,- ---<f ANTI-SEEP 

COLLAR 
( 3' -0") n 

300 C 12") THICK 
AASHTO NO, 67 
COARSE AGGREGATE 

OF THE OUTLET PIPE. PERFORATE 
THE TOP TWO-THIRDS OF THE RISER 
PIPE WITH THE FOLLOWING 
DIAMETER HOLES SPACED 200 ( 8") 
VERTICALLY C TO C AND 250 ( 10") 
300 ( 12") HORIZONTALLY C TO C. 

1SO 
( 6 ") 

)Ill 

1 [S ., I / 

25 I II I ~300 < 12"l t.4INIMUM 
( 1 "l 

ELEVATION END VIEW 

DETAIL OF ANTI-SEEP COLLAR 
CAULK THE LAP BETWEEN THE TWO HALF-SECTIONS WITH 
BITUMINOUS MASTIC AT THE TIME OF INSTALLATION. 
MARK UNASSEMBLED COLLARS BY PAINTING OR TAGGING 
TO IDENTIFY MATCHING PAIRS. 

4.5 m < 15'-0"l MAX 

EMBANKMENT 
MATERIAL OUTLET PIPE 

450 ( 18") MIN 
SPILLWAY 

ROCK BASIN, SEE 
DETAILS, SHEET 1. 

2 ~ 
1~-3 ROCK 

FLOW 

~CLASS A u CONCRETE I' ~ \-....__ 

KEY TRENCH 
EMBANKMENT 
MATERIAL 

600 (2'-0") MIN 
D 

TYPICAL SECTION A-A 

DEWATERING BASIN 

300 
( 1' -0 ") 

MIN 

1. 5 m 
( 5' -0") 

~ 
TOP ROW( S) -50 ( 2 "l 

MIDDLE ROW( Sl -40 t 1 ½ "l 
BOTTOM ROW( Sl -25 l 1 "l 

( 18 ") 
. ~MAKE SQUARE BASE, 

LENGTH AND WIDTH 
300 < 12 "l GREATER THAN 
RISER PIPE DIAMETER {OJ. 

SECTION A-A 
SEDIMENTATION POND 

EXISTING GROUND1 

ELEV= Ii:! 140 m3/ha MIN .,,,_.. - ~ 
E~ -r-_,,.-- {ELEV= Cl 2000 CFT/AC MIN l 

n 
V-:~1 ~ --.~~ -ELEV= Ii:! CLEAN OUT / -~" ~7 - --:::::: ~-=~-'- • • ~·o .,,,_.. - ------ --

AASHTO NO. 1 CLASS 3, TYPE B 
COARSE ~~~~~~ NO. 57 GEOTEXTILE MATERIAL 
AGGREGATE AGGREGATE 
OR R- 3 ROCK 1 50 ( 6 "l MIN 

300 
( 12 ") 

1. 5 m/ha MIN 
5' -0"/ho MIN 

M 150 ( 6") 
MIN 300 

( 12 ") 
MIN 

EARTHEN BERM 

"<>""'"·-· o?oo-o.• 

AASHTO 
NO. 57 
COARSE 
AGGREGATE 

3;) ·"'-·,- 1 

,' 

CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

SEDIMENT TRAP 

__ , 

4 

(os 
104 ( 390 

EMERGENCY SPILLWAY 

8 , -0") 2. 4 m < 

104 (390) 

( 375 l 
105 l 395 

PLAN VIEW OF SEDIMENTATION 
POND WITH EMERGENCY SPILLWAY 

CUT INTO EXISTING GROUND 

NOTES 
I. PROVIDE AN EMERGENCY SPILLWAY WITH A MINIMUM BOTTOM 

WIDTH OF 2. 4 m ( 8' -0") FOR EVERY SEDIMENTATION PONO. 

2. PLACE THE EMERGENCY SPILLWAY IN UNDISTURBED GROUND 
NOT IN EMBANKMENT AREAS. THE EMERGENCY SPILLWAY 
CAN GO OVER THE EMBANKt.4ENT IF ROCK LINING rs USED. 

3. MAKE THE ELEVATION OF THE EMERGENCY SPILLWAY SUCH 
THAT THE DAM IS AT LEAST 600 (2'-0"l ABOVE THE MAXIMUM 
DESIGN FLOW OF THE SPILLWAY. MAKE THE COMBINED 
CAPACITY OF THE RISER AND Et.4ERGENCY SPILLWAY AT 
LEAST O. 14 m3/s/ha C 2 CFS/AC l FROM THE ENTIRE 
WATERSHED OF THE BASIN. 

4. CONSTRUCT THE CREST OF THE EMERGENCY SPILLWAY 
300 ( 1' -0") ABOVE THE TOP OF THE RISER. 

5. WHERE THERE IS LIMITED ROOM FOR STORAGE AT THE BOTTOM 
PORTION OF THE POND, PERFORATE THE LOWEST HOLES IN THE 
RISER PIPE AT THE LEVEL OF TWO SEVENTHS OF THE TOTAL 
POND CAPACITY, TO PROVIDE ADEQUATE SEDIMENT STORAGE. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 
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VARIABLE 

450 
( 18") 

/ - t- - -1 - ;, 
I , \ ' I 

I I \ \ \ 
I \ \ \ 

I I \ \ \ VARIABLE 
I I \ \~ I I r-+;;;,-1 50 \ \ \ 

/ ( 6 ") \ \ 

/.....1 1 I VARIABLE \ \ ,) 

NOTES 
DRILL HOLES 50 ( 2 ") DEEP IN CONCRETE 
ENDWALL AND INSERT LEAD EXPANDER 
TO RECEIVE MIO 0 LAG BOLT. 
UPON REMOVAL OF STANOBOX, Fill 
HOLES IN THE ENOWALL WITH MORTAR 
MEETING THE REQUIREMENTS OF 
PUBLICATION 408/2000, SECTION 705. 7. 

•• COVER 50% OF THE HEIGHT OF WIDTH 
AT THE BOTTOM OF THE STANOBOX, 
USE THE "EMBEDMENT DETAILS" SHOWN 
ON SHEET 2 IF BOTTOM IS NOT 
PAVED, USE ASPHALT MATERIAL FOR 
FASTENING IF PAVED APRON IS 
PROVIDED. 

PLACE 50 x 50 ( 2" x 2 ") WOOD STRIPS AROUND 
THE TOP NAILED TO THE POSTS AND WITH 
THE GEOTEXTILE STAPLED TO THESE WOODEN 
PIECES. 

PROVIDE MESH SUPPORT FOR BOTH 450 ( 18") 
ANO 750 < 30"1 HIGH FENCES. USE 450 l lB"l A "' ( 
HIGH FENCE WHERE CONTRIBUTING DRAINAGE / ~"'"' 
AREA IS LESS THAN O. 20 ho { 0. 5 ACRE J "' ~'-._ '\. '-
AND 750 ( 30 11

) HIGH FENCE WHERE THE ~ , '-._ 
AREA IS BETWEEN 0. 20 AND 0. 40 ho ~ ·.·.< 
< O, 5 AND 1. 0 ACRE l, ~ ,.· .. : i 

,/ r, I I ,, \ 
.._ l...t • I ,> / 

50 x 150 ~BOLT AS SHOWN 
(2"x6"1 4-10x75(¾"x3") 
WOODEN SUPPORT TOP VIEW BOLT AS SHOWN 20 X 6 X 610 

DIA+100(4 11 l 

3-10 X 75 { ¾" X 3 ") 

/

10 C¾ 11 l LAG BOLT 
50 ( 2 "l LONG 
4 REQUIRED 

I 
PLYWOOD 
STANDBOX, 

1 

SEE DETAIL A. 

DIA+100 (4 11
) 

( ¥4 11 
X ¼ 11 

X 24 11
) 

GALVANIZED STEEL 
BRACKETS. BOLT AS 
SHOWN (4 REQUIREDJ, 
(FOR STRIGHT ENDWALLS, 
LOWER THE POSITION OF 
THE BRACKETS TO DIA/2,l p O O Cl 

i0 0 0 01 _,lo_ o. _s,_ 
0 0 0 01 

)- 1o_ '2... _o_o-t 
lo o o o 
lo/ t, -o-... o1 

HEIGHT AS -l DETERMINED 

0 0 
1o o ,, ,, 

/ / 
/ / 

/ / 
/ / 

/ / 

(- ( 

i""' i r 

19 0 0 'oi 
If o o <11 
I \ / I 

=~ .. ~~ 
I 

, , BY ALLOWABLE 
, , HEAD WATER '' J ' ' ' ' ~-~ 

1""' I 1 

~ - ~ - - - _,_ - - - _I_ - - _,_ - J 

END VIEW 

lo 9- ,...o o11TrT\1tY<'m'M~-~ 

IJ....- 0 o o I f 
,.......-1° o o o

1 DIRECTION 
( 1 I OF FLOW DIA 

r- I _J 
L _______ I_ 

SIDE VIEW 

B 

FINISHED 
SIDE SLOPE 

CONCRETE INLET BOX 

- SWALE 
FLOW L !NE 

A 

TEMPORARY BERM OR DIKE (MAY BE 
ALTERED TO BE USED AS PERMANENT 
FACILITY, AS REQUIRED, FOR 
DRAINAGE PURPOSE). 

--.,~~~·,n 
.,,=, I 
~II 

b""'-'-C:.:::-""""-i;,J I 

I 

1:>.- . .:.;."_~.:.:·:.-.~.~: ::}1 

SECTION B-B 

*LOCATE SILT BARRIER FENCE TO PREVENT THE INFILTRATION 
OF FINES OR SEDIMENTS INTO THE INLET BOX. IF NO BACKFILL 
OPERATIONS ARE PERFORMED, LOCATE THE SILT BARRIER FENCE 
OUTSIDE THE AREA EXCAVATED FOR THE INLET BOX. 

{

CLASS 3, TYPE B GEOTEXTILE MATERIAL. 
SEE SHEET 2 AND PUBLICATION 408/2000, 
SECTION 865 FOR ADDITIONAL SILT 
BARRIER FENCE DETAILS! 

\
TEMPORARY BERM OR DIKE, ONE OR BOTH SIDES 

l 50±n AS REQUIRED, FOR FLOOD PREVENTION, ( 6"± ) 

f_ 
INLET GRATE 
CONCRETE TOP UNIT 

-:~ : • • i. .:~ : • . .: .:· : • ...: •• • 

SEE DETAIL B. 

1 ROW 75 ( 3 11
) 0 HOLES 

ROW 65 ( 2½ 11
) 0 HOLES 

2 ROW 50 ( 2 "l 0 HOLE~ 

REMAINDER 
40 < 1 1/2 "l • HOLES ---j 

50 X 150 
{ 2 11 X 6 11

} 

SUPPORT NOT 
REQUIRED FOR 
STRAIGHT ENDWALLS. 

0 

"' "' '-' Ila "' .,.II., 
c,[l<t 

DETAIL A 

13 ( ½ "l EXTERIOR 
GRADE PLYWOOD 

SPACE ALL HOLES 200 { 8 11
) 

VERTICALLY C TO C, 
AND 200 ( 8 11

) MINIMUM, 
HORIZONTALLY, C TO C, 
ALL FOUR SIDES, 

( 2 11 X 2 ") 

ENDWALL STANDBox+ 

25 X 50 ( 1" X 2 11
) 

WOOD SLATS CENTERED 
BETWEEN HOLES. 

**CLASS 3, TYPE B 
GEOTEXTILE MATERIAL 

DETAIL B 

fSUPPLY ALL ENDWALL STANDBOXES WITH 
CLASS 3 GEOTEXTILE MATERIAL AS SHOWN 
IN DETAIL B, 

SECTION A-A 

SILT BARRIER FENCE FOR 
INLET PROTECTION 

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

NOTES I COMMONWEALTH OF PENNSYLVANIA 
1. UPON ESTABLISHMENT OF SUITABLE 

SOIL STABILIZATION AND AT THE 
DIRECTION OF THE ENGINEER, REMOVE 
THE ENDWALL STANOBOXES, STANOBOXES 
BECOME THE PROPERTY OF THE 
CONTRACTOR. 

2. CLEAN THE BASIN AND/OR AREA 
UPSTREAM FROM THE STANDBOX 
PERIODICALLY AND DEPOSIT THE 
SEDIMENT AND DEBRIS IN AN AREA 
APPROVED BY THE ENGINEER, 

DEPARTMENT OF TRANSPORTATION 
BUREAU OF DBSIGN 

EROSION AND SEDIMENT 
POLLUTION CONTROL 

SHT ..i.. OF_§_ 
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/.._A 

IA' 

I ,__ 

-<o 

..::-8" 

CONSTRUCT THE BERM HIGHER 
THAN THE TOP OF INLET. 

FINISHED GRADl 
CLASS 1 
EXCAVATION j 
~~~ v' rJ 1-,~-
~I , // 7 

450 ( 18") TO 
600 ( 24 ") 

FLATTER 

600 CLASS 3 , TYPE B 
{ 2' -0") GEOTEXTILE MATERIAL 

150 TO 300 COARSE AGGREGATE OR ~ LAYER OF NO. 57 

(6" TO 12"1~ c,";rf"-- OCK TO SECURE FABRIC, 
SLOPE 1, 2 ( 2• 1l n c:i;r (5 1/. 
BOTH SIDES,~ ')C',J~-} ,~' 

OIRECTION ) ,,0 ,("r '-- , 
o~ __n ~CA/ ,,,. /75 (3") J '-?'C._:)., 

-{,..,1:-,.! "C)-~ ~\ MINO "<" ""2'0·,c-.,,-\{'! ,'_i::t> QQ-~! 

C5a <6"J ~ 
ELEVATION 

150 X 150 16" X 6"1 
TRENCH, EXTEND FABRIC 
200 TO 300 (8" TO 12") 
INTO EXCAVATED TRENCH 

TAPER TOP OF ROCK BARRIER 
TO A 150 TO 300 t 6" TO 12 "l 
DEPRESSION AT THE CENTER 
OF FLOW LINE. 

I ,L)C)u,- -
\,.,....,.-. <...J --=,.r: 'l Q o '---·CJ;; -EXISTING O o._.-,,,--:),"J f -;q:::f:r;o- n~ '-;iJ ..... ~/,,i 

F INISHEO <Y:XJ ';;_>;;>_::; v ('ff.,<::r_',J,-,i, 900 
( 3' -0") 

MAX 

1 
GROUNO __ / I ~ d ------z~~~ 

150 I 6 11
) 

SECTION 8-8 

GRAVEL FILTER 
APPOXIMATELY 

ROCK BARRIER AROUND WIRE SCR~E~F CONCRETE 
19 ! 3/" ") DIAMETER 
PLACED TO TOP OF 
CONCRETE BLOCKS 

SECTION A-A PERIMETE PREVENT ~ 
BLOCKS {

0 
OF GRAVEL~ _ D I 

MOVEMEN f ~,;&i,_ PLAN --

A.SEE TABLE B, 
SHEET 5 , 
FOR GEOTEXTILE 
SELECTION. 

EXCAVATED INLET 
SEDIMENT TRAP 

•USE GUY WIRE AND 
MESH SUPPORT IF 
VELOCITY EXCEEDS 
1. 0 mis, I 3F/S J 

CLASS 3 GEOTEXTILE A 
MATERIAL 

I 
DIRECTION 
OF FLOW 

i 

ANCHORING POST 

GROUND 
ANCHOR 

•GUY WIRE 

50 X 100 

WIRE SCREEN AROUND 
PERIMETER OF CONCRETE 
BLOCKS TO PREVENT 
MOVEMENT OF GRAVEL 

(2" x 4"lWOOD STUD 
EXTENDED INTO 
CONCRETE BLOCKS 

GRAVEL Fil TER 
APPOXIMATELY 
19 <3/<1"l DIAMETER 
PLACED TO TOP OF 
CONCRETE BLOCKS 

cl 

0 
CONCRETE 
BLOCKS 

_£j 
PLAN 

GRAVEL FILTER NOTES: 
1. GRAVEL FILTERS MAY BE USED ON PAVEMENT 

OR BARE GROUND, 

~ :i~ o-~ ~ ,:_ ~o.£..,~ 

- I INLET 

~ I • GRATE 
CONCRETER~b26'~ - • ~1 . ~r: WITH 

I ~:~ -

~i~~'?NtET -~ ~ I ., 
PERIMETER--..__ -:-T I . 

---
~ 

PLAN 
CONCRETE BLOCK 
STAKED 2 HIGH 

SIDE SLOPE ~SIDE SLOPE 2, All GRAVEL FILTERS INSTALLED AROUND 
AREA DRAINS SHOULD BE INSPECTED 

WIRE 
SCREEN 

SEE DETAIL B FOR 
EMBEDMENT DETAILS. 

POINT ENDS UPSTREAM AND 
UP SLOPE. CONSTRUCT FENCE 
OF SUFFICIENT LENGTH TO 
ELIMINATE ENO FLOW, 

PAVEMENT 

FILTERED 
RUNOFF 

DITCH OR SWALE CONDITION 

CLASS 3 , TYPE B 
.GEOTEXTILE MATERIAL 

,· 
EXCAVATION~ 
( OPTIONAL) - - - - -

n 
0 

f -2"-",? ... ,,.I 

CROSS SECTION 

AASHTO NO. 1 
COARSE AGGREGATE 

SEDIMENT 
TRAP OUTLET 

H 
1, 5 m 
C 5' -0 ") 
MAX 

SIZING SEDIMENT 
TRAP EMBANKMENTS 

SECTION C-C 

GRAVEL FILTER FOR 
CURB INLET 

meters ( feet l 

H Ho w 

a. 5 c 1' -6"1 o. 2 t 8 ") 0.6 (2'-0") 

a. 6 c 2' -0"1 D. 3 ( 1' -O"l 0.6 (2'-0") 

o. 8 ( 2' -6 ") o. 5 { 1' -6 ") o. 8 ( 2' -6 ") 

o. 9 ( 3' -0") 0.6 (2'-0") o. 8 < 2' -6 ") 

1. 0 C 3' -3 ") o. 8 ( 2' -6 ") o. 9 ( 3' -0 ") 

1. 2 C 4' -0") o. 9 ( 3' -0 ") 0.9 {3'-0") 

1, 4 C 4' -6 ") 1. 0 C 3' -6 ") 1. 2 { 4' -0 ") 

1. 5 ( 5' -0 ") 1, 2 C 4' -0") 1. 4 ( 4' -6") 

AND REPAIRED AFTER EACH RUNOFF EVENT. 
SEDIMENT SHOULD BE REMOVED WHEN MATERIAL 
IS WITHIN 25 (4") OF THE TOP OF 
THE CONCRETE BLOCKS. PERIODICALLY, 
THE GRAVEL SHOULD SE RAKED TO INCREASE 
INFILTRATION AND FILTERING OF RUNOFF WATERS. 

3. SEDIMENT SHOULD BE REMOVED IMMEDIATLY FROM 
ANY TRAVELED WAY OF ROADS AND STREETS. 

RUNOFF .. 

SECTION D-D 

GRAVEL FILTER FOR 
AREA INLET 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BURJJAU OF DESIGN 
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POLLUTION CONTROL 
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MIN 25 

A FORM 150 t 6 ") BELOW GROUND LEVEL. BELOW TH IS 
POINT, PLACE CONCRETE AGAINST NATURAL GROUND, 

t DESIGNED FOR 9. 1 m ( 30' -0") MAXIMUM ARM LENGTH. 

T~-
1s ,3"L 

TOP OF 
FOUNDATION 

c 1 v~ ") 

NOTES 

1, PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 
IN PUBLICATION 408/2000, SECTIONS 910 ANO 1101. 

2. LEVEL TOP OF FORMS IN BOTH DIRECTIONS, 

3. GALVANIZE ALL ANCHORAGE HARDWARE, STEEL FLAT OR 
SPRING LOCK WASHERS AND TOP 300 ( 12 ") OF ANCHOR BOLTS, 

4. GROUND ROD 13 ( ½ ") 0 x 2. 4 m { 8' -0 "l MINIMUM, COPPER CLAD 
STEEL WITH 25 < 1 "I .n_ MAXIMUM RESISTANCE TO EARTH 
GROUND, SEE TABLE A FOR FOUNOATION DIMENSIONS, '"~·w 

SEE TYPE A POLE BASE FOUNDATION DETAILS FOR \,At>.1- ' :: I II I 

4-STEEL ANCHOR BOLTS WITH 

BOTTOM HOOKS, 100 ( 4 "l LONG. 
THREAD TOP 150 ( 6 "l , M24x3, 
(8 THREADS PER INCH>__­
NC, FREE FIT CLASS 2. 

4-COUPLINGS 75 ( 3"l LONG FOR 5. SEE RC-83M FOR POLE DETAILS. 

ADDITIONAL TYPE S POLE BASE FOUNDATION REQUIREMENTS, 1. 5 m ( 5' -O"l MIN LONG CHORD 

EMBANKMENT SLOPE, 
1: 2 ( 2: l) MAX. , 
STEEPER SLOPES 
REQUIRE SPECIAL 
DESIGN. 

PLAN 

ALTERNATE CONDUIT 
LOCATIONS 

ATTACH TO LIGHTING POLE 
GROUND ING LUG. 

CONDUIT BUSHING 

50 ( 2 ") 

150 .ol. 
II I \N I (6") 600 

I 11 l t,J\ I ,--+--~ ( 2' -0") 

~ 

DETAIL FOR TYPES POLE BASE FOUNDATION 
( SEE NOTE 12.) 

THE MAXIMUM NEGATIVE SLOPE FOR TYPES 
POLE BASE FOUNDATION LOCATION 15 J:6(6:1 l. 

25 < 1 "I 
CHAMFER 
TYP 

SEE NOTE 1 O. 

EMBANKMENT SLOPE, 

PLAN 

1:2 (2: 1) MAXIMUM, STEEPER 
SLOPES REQUIRE SPECIAL 
DESIGN. 

GROUND LINE 
LEVEL SECTION 

50 ( 2 "l 0 CONDUIT 

--: 

';_ ~~BEND, SEE 
-/" NOTE 8. ,< 

ALTERNATE 
CONDUIT 
LOCATIONS 

ATTACH TO 
LIGHTING POLE 
GROUND I NG LUG, 

SEE NOTE 9. 

SEE NOTE 3. 

/ 
SD < 2 "l FOR 

t5= LEVEL SECTION 

t I >I~ JOO (4") MAX FOR 
CUT SECTION 

II II l'i--J..!_ 

~ 
', r~.·. ·-11,.1 It''-::; _J 

>:<.-1(~1 .~:•II 'I.__,, ANCHOR BOLTS 
'::::·')l:,'J ;/.'-11 ~ ..._-... :_ :_ :_ J 4 REQUIRED ' 
I .. :.,y d I (3 FOR SLIP 7 

L ' ·. · BASE) --< l 

I 
) 

' 

I 600 { 2'\-0") 
MIN I 

. . . . . \ .•. . . . ( 

.•:.. . ) 

\ '>-CLASS A ::;::==+::==~ CONCRETE 
I . ·•·. \ 
,.• :, •• ""' I 

• .•:,. II 
~----'·.,;_ . .:,, · ..... 41..,,. -.... -- ) 

DETAIL FOR TYPE A POLE BASE 
FOR FILL SECTION 

GROUND WIRE, 
SEE NOTE 7, 

L 
\ 

f 
) 

' 

( 2' -0") 

I 
600 ( 2' - 0 ") R 

MIN 

L
/ I l 

\ ~CLASS A 
. CEMENT CONCRETE 

I,':'- I \ 
\· · '. >o,---~- EXDTHERM IC WELD OR {~· :> r ~1

1 

,_ , BRONZE CONNECTOR FOR y...i ' ..,,. -... ./ 13 < ½ "l 0 GROUND ROD, 
100 ( 4 "l u SEE NOTE 4. 

DETAIL FOR TYPE A POLE BASE 
FOR CUT OR LEVEL SECTION 

50 ( 2 ") 

( 4 ") 

HEAVY BOLTS, M24x3, 
( 8 THREADS PER INCH ) 
NC FREE FIT CLASS 2, 
THREAD FULL LENGTH OF 
COUPLING MEETING THE 
REQUIREMENTS OF 1101.04(al, 

DETAIL OF ANCHOR BOLT 

965 ( 38") 

Al 
150 < 6 ") --+-<---

-f,so , G"l 

==tso < 2"> 

NOTE: 

6. FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE 
BRIDGE CONSTRUCTION STANDARD DRAWINGS, BC-722M. 

7. PROVIDE 750 (30") OF 21.15 ~ (#4) GROUND WIRE COILED 
ABOVE FOUNDATION, WIRE EXTENDS THROUGH CENTER OF 
FOUNDATION. 

8. MINIMUM BEND RADIUS TO BE TWELVE TIMES CONDUIT 
DIAMETER, UNLESS OTHERWISE SPECIFIED. 

9. TOP OF CONDUIT BUSH I NG NOT TO BE HIGHER THAN 
25 ( 1 ") FROM THE TOP OF THE FOUNDATION. 

10, THE LIGHTING POLE MANUFACTURER PROVIDES 
TEMPLATE FOR SETTING ANCHOR BOLTS FOR TYPE "A" 
OR TYPE "5" LIGHTING POLES, AND ALL HARDWARE, 
INCLUDING GALVANIZED HEX HEAD CAP BOLT OR STUD AND 
NUT OF APPROPRIATE LENGTH. 

11, USE 3-CONDUIT ACCESS WHERE PLAN CIRCUITS INDICATE 
BRANCH TAP INSIDE POLE BASE. POSITION CONDUITS 
IN FOUNDATION TO AVOID UNNECESSARY BENDS. PROVIDE 
ONE, TWO OR THREE CONDUITS AS REQUIRED. 

12. FOR TYPES POLES - PROVIDE A MAXIMUM OF 100 { 4") TO THE 
TOP OF THE FOUNDATION, ANCHOR BOLT, OR STUB OF BREAK­
AWAY DEVICE, WHICHEVER IS HIGHER, MEASURED FROM AN 
IMAGINARY 1,5 m {5'-0"l LONG CHORD, ALIGNED RADIALLY 
PERPENDICULAR 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 
SUPPORT. PROVIDE A MAXIMUM TAPER OF 45° TO THE EDGE OF 
THE FOUNDATION AS REQUIRED TO SATISFY THE ABOVE REQUIRE­
MENT. BEGIN THE TAPER NOT LESS THAN 25 ( 1 "l FROM THE 
OUTSIDE OF THE BREAKAWAY BASE DIMENSION, MOUNTING SURFACE 
OF FOUNDATION IS TO EXTEND ABOVE THE GROUND LINE. 

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

MOUNTING 
HEIGHT 

TABLE A 
FOUNDATION DIMENSIONS 

D x D E x E AUGER L DIAMETER PROVIDE MODIFIED 
FOUNDATION ON 
SLOPES GREATER UP TO 9. 1 m 610 X 610 510 X 510 7(0 1800 

A..J 
PLAN 

50 ( 2 ") 

660 ( 26") 

SECT ION A-A 

THAN 1: 6 ( 6: 1) WHERE 
TYPE'S' POLE BASE 
rs REQUIRED. MAX. 
SLOPE 1: 3 < 3: 1 l 

MAX, 

!------CLASS A 

LEGEND 

CEMENT 
CONCRETE 

i;zJ TYPICAL 
TYPE FC 
FOUNDATION 

( UP TO 30' l <2'-D"x 2'-0") < 1'-8"x 1'-8"1 ( 2' -4 ") ( 6' -0") 
10. 7 m 760 X 760 660 X 660 B65 <BOO 
( 35' l ( 2' -6"x 2' -6"l <2'-2"x 2'-2"l ( 2' -10 ") ( 6' -0") 

12. 2 m 760 X 760 660 X 660 B65 2000 
( 40' l ( 2' -6"x 2' -6") (2'-2"X 2'-2") ( 2' -10") ( 6' -6 ") 

13. 7 m 760 X 760 660 X 660 B65 2100 
( 45' l f 2' -6"x 2' -6") (2'-2"x 2'-2") ( 2' -10") ( 7' -0") 

15. 2 m 760 X 760 660 X 660 B65 2300 
< 50' I c 2' -6"x 2' -6") (2'-2"x 2'-2"l ( 2' - 10") { 7' -6 ") 

NOTE• EITHER ALL METRIC OR ALL ENGL[SH VALUES 
MUST BE USED ON PLANS. METR [ C AND 
ENGL[SH VALUES SHOWN MAY NOT BE M[XED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE FC FOUNDATION+ TYPE FC MODIFIED FOUNDATION 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 
SEE NOTE 12, 

SHT _!_ OF...£... 
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50 ( 2 "l 0 CONDUIT 

"S"' 

"S" 
AS SHOWN ON DRAWINGS, 

75 ( 3 ") CLR TYP 

I I T-----------1-1 

I - - 50 1 2 ") • CON OU l T I j 

I 1220 <4'-0"1 I I 
I ~--+-I MIN I : : 
I --~r-.s,,~ Ts""' I I 
I -' // o' ~ CLR 

NOTES 
1, PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 

PUBLICATION 40B/2000, SECTIONS 910 ANO 1101. 

2, 

3. 

4. 

PROV IDE A 750 ( 30 "l LENGTH OF 21. 15 rrrn 2 { #4) GROUND 
WIRE COILED ABOVE FOUNDATION. EXTEND WIRE 
THROUGH THE 25 ( 1 "l 0 CONDUIT IN THE CENTER OF THE 
FOUNDATION. 

THE SIZE OF PEDESTAL OR DRILLED CAISSON SHOWN 
ACCOMMODATES THE PREASSEMBLEO ANCHOR BOLT 
ASSEMBLY SUPPLIED BY THE MANUFACTURER FOR BOLT 
CIRCLE DI At.lETERS 865 ( 34 "l OR LESS. FOR BOLT CIRCLE 
DIAMETERS GREATER THAN 865 ( 34"), MODIFY PEDESTAL OR 
DRILLED CAISSONS ACCORDINGLY, 

AS SHOWN ON 
DRAWINGS, 

I 1220 c,~,,-';' TYP I I 
<4'-o", ~J-1~ !..~ I I 
I MIN ,.-"1\1,l o"'\ ___... o i-

FOR REINFORCEMENT BAR FABRICATION DETAILS, SEE 
BRIDGE CONSTRUCTION STANDARD DRAWING, BC-736M. 
DEVELOPMENT AND LAP SPLICE LENGTHS ARE AS PER 
AASHTO ONLY. 25 I 1 "l 0 CONDUIT 

FOR GROUND WIRE 

1220 ( 4' -O"l 0 MIN 

PLAN 

50 { 2 "l 0 CONDUIT, 
AS AEQU I RED. 

POLE-------~ 

GROUND CONDUCTOR 
CONNECTED TO POLE 

A FORM 910 ( 3' -O"l BELOW TOP OF 

GROUND WI RE , 
SEE NOTE 2. 

ANCHOR BOLT 
ASSEMBLY----
TACK WELD 
( TYPJ ----'-

600 ( 2' - 0 "J R, 
MIN (TYPl -......._ 
FINISHED 
GRADE 

BACKFILL WITH 
COMPACTED 
EMBANKMENT 
MATERIAL -------r 

FOR 19 0 x 3. 0 m 

-~~--~ 

' ' 

600 
{ 2' -0") 

FOUNDATION. BELOW THIS 
POINT, PLACE CONCRETE 
AGAINST NATURAL GROUND. 

INSULATED GROUNDING 
BUSHING 
BASE PLATE 

SEE NOTE 5, 

CHAMFER-~ 

DEPTH, 
AS SHOWN ON 

DRAWINGS 

EXOTHERMIC WELD .- , 
OR BRONZE CONNE~TOR FOR 19 0 x 3. 0 m 
( 3/"4 " X 1 0' - 0 ") 
MIN GROUND ROD 

"Z", , 
AS SHOWN ON 

DRAWINGS, 

EXOTHERMIC WELD 1' OR BRONZE CONNECTOR 

( 3/4 11 X 10'-0") ~~--4---~~~ VERTICAL STEEL, 
MIN GROUND ROD 

T 
SEE TABLE B. 

75 ( 3 ") 
CLR, TYP. 

I 1220.,M;~·-·1 

I (4' -0"0, MlN l I 

ELEVATION 

DRILLED CAISSON 
FOUNDATION 

TIE BARS, 
NO. 13{#4)1!1300(12") 
C TO C OR HELICAL 
EQUIVALENT 

/ 

i 1,', '.'. / / I I 
I ~-+- o...c.~.__,_ I I 

I 25(1"l•CDNOU(T I 
I FOR GROUND WlRE I I 

-1- - - - - - - - - - - - ...L _J 
_I _____________ I 

CIRCULAR SHAPED 
PLAN PEDESTAL MAY BE 

USED WITH 1220 
(4'-0") MIN, DIA, 

50 ( 2 ") 0 
CONDUIT, 
AS REQUIRED. 

INSULATED GROUNDING 
BUSHING 

POLE------+--! 

GROUND CONDUCTOR 
CONNECTED TO POLE. 

GROUND WIRE, 
SEE NOTE 2. 

TACK WELD 
TYP. ---,-.. 
610 <2'-0")R, 
MIN. TYP. 

___ ., ----

ANCHOR BOLT 
ASSEMBLY 

CHAMFER 

50 C 2 "l 0 CONDUIT, 
AS REQUIRED, 

s. 

6, 

250 { 1 "l CONDUIT 
FOR GROUND WIRE 

1,2m(4'-0"l 
MIN COVER 

PEDESTAL STEEL, 16-•25 (#8) 
BARS, OR EQUIVALENT. 

6)0 

450 X 450 X 50 
C 1 8" x 18" x 2 ") 
KEYWAY 

SEAL WITH GALAVANIZED SCREEN, 6 ( 1/41 ") TO 10 ( ¾ ") 
OPENING, TO PREVENT ENTRY OF RODENTS. SCREEN IS 
TO BE REMOVABLE AND ATTACHED TO BASE PLATE WITH SS 
HARDWARE. SCREEN IS TO BE OF SUFFICIENT STIFFNESS 
TO PREVENT ENTRY BETWEEN SCREEN ANO FOUNDATION 
WHILE PERMITTING DRAINAGE. 

VERIFY THE GROUND ELEVATION AT THE FOUNDATION 
LOCATION FOR ALL HIGH MAST POLE FOUNDATIONS, 
NOTIFY THE DEPARTMENT OF ANY DISCREPANCY OF 
MORE THAN 1,5 m (5'-0"l BEFORE PROCEEDING WITH 
CONSTRUCTION. THE POLE LENGTH MAY BE AFFECTED. 

TABLE B 

POLE HEIGHTS 

18. 3 m < 60' -O"l 

21. 3 m ( 70' -O"l 

24. 4 m < 80' -O"l 

27. 4 m { 90' - 0 "l 

30. 5 m < 100' -0"l 

33. 5 m ( 11 O' -0 "l 

36.6 m { 120'-0"l 

PROVIDE •13 (#4) 
TIES AT 1220 14'-0"l 
IN BOTH DIRECTIONS. 

VERTICAL STEEL 

16-#29 { #9) 

16-#29 ( #9) 

16-#29 { #9) 

16-#29 ( #9) 

16-#29 { #9) 

16-#29 ( #9) 

16-#36 { #\ 1l 

< 2' -0") FOOT ING STEEL, 
TOP & BOTTOM, 
EACH WAY, AS 
SHOWN ON DRAWINGS. 

CLASS A 
CONCRETE 

TIE BARS,----~ 
NO. 13 ( #4) IQ 300 ( 12 "l 
C TO C OR HELICAL 
EQUJVALENT 

16-#25 C #8 ) 
STD 90° HOOKS, 
OR EQUIVALENT, WITH 
MINIMUM 30 DIAMETER LAP 
OR AS PER AASHTO, 
WHICHEVER IS MAXIMUM, 

ELEVATION 

SPREAD FOOTING 
FOUNDATION 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

HIGH MAST LIGHTING POLE 

2000 I SHT 1.._ OF_£_ 

RC-SOM 
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- 8 1 M. 

'CT10' 

,1n1... 

!\JFOR 1 

S- Hl 
('' 

150 380 150 
( 6")1 ( (5") l,s' .. ,1 

L 
~
.,_,,,,.: .. ., ..... . . 

150 t ·_ .... ,. -·1 I· .,· ( 6 ") .,. l ~ 

' :,· :,. 
--

._ . .,. 

:" . ~ -· 
I_".,•:,: 

SEE DETAIL A 

CHECKERED STEEL 
COVER PLATE, 
475x475x6 

< 18o/a"x 18%"x 1/4"l 

50 ( 2 ") 

380 
( 15 ") 
MIN 3so A 

( 15 ") 
·"··· 

I s: :P A 
~ ~ @) t -p::jJ _i 600 

150 .,. ''4', .,. ·. . · :!_-.,._ CAP ( TYP>, 
16"l _;_'_.,.--_;_' 11·1·-·_.,.:;i·. WHERE REQ'D 
.- SEE NOTE 7 AND 
I DETAILS BAND C, 

NO. 57 OR NO. 67 ~::: TO 200 

380 
< 15 ") 

380 11 11 I ( 15") 9 

25 X 6 ( 1 "X 1/4 ") 
MITERED CORNERS, 
WELDED 

L 75 X 75 X 6 
( L 3 "x 3 "x 1/ 4 ") 

TAP AND THREAD HOLES 
IN ANGLE ( TYP). 

PLAN COARSE AGGREGATE SECTION A-A 

TYPE JB-1 

( 6" TO 8 "l FRAME PLAN 
( WITHOUT FRAME AND COVER PLATE) 

1_5_0 610 15_0 
( 6") ( 2' ·0") ( 6") 

Li 
15~ -::,~·-r.-;· ~c7~"70"7'"J_~ ( 6 ) · !." .,. '!,-.,.: I ·-:-"· _.·;:· .. ,. ·" 

610 .i.,:- ., .. -- ~-·': 

( 2' -0") '!_"" :·:- "! 

B ·= . ~/ - - 'l. 
.,:, ~ B 

SEE DETAIL A 

CAP I TYPJ , 
WHERE REQ' D 

150 

(WITHOUT COVER PLATE) 

380 X 380 
( 15" x 15 ") 

CHECKERED STEEL 
COVER PLATE, 
700 X 700 X 6 

< 27% "x 27% "x ¼ "l 
)50 
( 6 ") r 50 l 2 "l 

-r-1 

610 
900 (2'·0" II 'I 

610 
( 2' -0") 

25 X 6 ( 1 "X 1/4 ") 

MITERED CORNERS, 
WELDED 

l i?) ._:~·:·.,_:;ii· .. .,. --r_r_~_+--_j 
.-- .i..-,-· .,:I I ,i..:•:,./; 5ii NOTE 7 ANO I , AILS 8 ANO c. 

~0"1 'tM•.1---ll- -1f'i-\----4--

L 75 X 75 X 6 
<L 3"x 3"x 1/ 4 ") 

150 TO 200 
~08") TAP AND THREAD HOLES 

IN ANGLE ( TYPl. 

PLAN 
( WITHOUT FRAME AND COVER PLATE) 

1 9 ( 3/, "J--t------t-

NO. 57 OR NO. 67 
COARSE AGGREGATE 

SECTION B-B 

TYPE JB-2 
610 X 610 

(2'-0"X 2'-0") 

( 1 OR SS MACH !NE SCREWS, COUNTERSUNK 
EACH CORNER AND MID-POINT, EACH 
SIDE. APPLY ANTI-SEIZE COMPOUND. 25 X 6 

FRAME PLAN 
( WITHOUT COVER PLATE) 

( 1 "x 1/ 4 "l 

_-.,- .-,: "!-'' 
(1·,-.,. _-44·.-

1/
10 <¾"l0X 13 t½"l FLAT HEAD BRONZE 

COVER PLATE 

L 75 X 75 X 6 

W'J I ~ --itrlr---a\\ 

r4
150 (6") WALL 
THICKNESS 

• 

:-- --~ -~:. :" :. 

25 

( l 3 "x 3 "x 1/4 "l 

iJ;8----.GROUNO LUG 
NUT OR STRAP, 
SEE NOTE I 1. 

,: :,r:,· :,. "! 
25 X 6 X 127 
I 1 "x 1/4 "x 5 "l , 
TWO EACH SIDE 

150 ( 6 ") 

DETAIL A 

OF I I 50 I 6 ") I 
I C TO C 

TWO CONDUITS PER 
VERT! CAL FACE 

150 ( 6 ")J 150 { 6 ") 
C TO C _ C TO C 

THREE CONDUITS PER 
VERTICAL FACE 

DETAIL B 
MULTIPLE CONDUITS IN PLACE 

(CAST-IN-PLACE OR PRECAST UNITS) 

INTER !OR 
VERTICAL 
FACE ~L __J_ 

EXTERIOR 
VERTICAL 
FACE 

75 ( 3") 0 90 (31/z") 0 

r 7 
25 ( 1 ") TH I CK 
KNOCKOUT~~ 

DETAIL C 
TYPICAL KNOCKOUT 

(PRECAST UNITS ONLY) 

1, 

2. 

3. 

4. 

5. 

NOTES 
PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED 
IN PUBLICATION 408/2000, SECTION 910, AND 1101. 

USE JB-1 AND JB-2 JUNCTION BOXES IN LOCATIONS 
SUBJECT TO LOADS NO HEAVIER THAN PEDESTRIAN 
TRAFFIC. USE JB-11 AND JB-12 JUNCTION BOXES 
IN OTHER LOCATIONS AS SHOWN ON RC·82M. 

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

PROTECTIVE COATING· STEEL FRAME ANO STEEL COVER PLATE. 
HOT DIP GALVANIZE IN ACCORDANCE WITH PUBLICATION 408/2000, 
SECTION 1105.02Csl. 

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

6. IN SIDEWALK AREAS, CONSTRUCT TOP OF JUNCTION BOX 

7. 

8. 

9. 

10. 

TO CONFORM TO SIDEWALK SLOPE. WHEN INSTALLED IN THE 
RECOVERY AREA, PROVIDE A MAXIMUM OF 100 ( 4") TO THE TOP 
OF THE JUNCTION BOX, MEASURED FROM AN I MAG I NARY 1. 5 m ( 5' - 0 ") 
CHORD AL I GNED RADIALLY ( PERPEND I CULARl TO THE CENTERL !NE 
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. 

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 ( 6"l C TO C AND SYMMETRICAL ABOUT 
THE CENTERLINE OF THE BOX, AS INDICATED IN DETAIL 
B, WITH FULL WALL THICKNESS BETWEEN OPENINGS. 
PROVIDE KNOCKOUTS FOR PRECAST UNITS AS INDICATED 
IN DETAIL C AND LOCATE AS INDICATED IN DETAIL B. 
GROUT THE CONDUIT OR SLEEVE IN ACCORDANCE WITH 
PUBLICATION 408/2000, SECTION 9\0.3Cpl. 

PROVIDE POSITIVE DRAINAGE 38 - 50 < 11/z"- 2") NONMETALLIC 
CONDUIT FOR JUNCTION BOXES WHEN FEASIBLE. PROV IDE 
RODENT PROOF DRAIN. SEE NOTE 5 , RC- 82M. 

PROVIDE STRUCTURAL STEEL CONFORMING TO ASTM - A36M/A36M. 

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

11. GROUND EXPOSED METAL PARTS OF JUNCTION BOXES. DO NOT 
CONNECT GROUND WIRE DIRECTLY TO LID. 

13. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN ( J PARENTHESIS. 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

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

SHT _!_ OF_!__ 

DIRECTOR, BUREAU DF DESIGN RC-81M 
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ABM LENGTH 'L" 
TENON FOR ARM LENGTH 'L" LUMINAIRE ARM \ -vTYP 

X 
z ... 
- :::r :::r 

MIN 0. 25L, I / SL!PF ITTER 50 < 2 "l X 

\I MAX 0.35L ~I~ 
- ' = N 

"' -

I 
... 

152~1~ ~~ 
(6") °' ~ ~; 

::I UJ < V, ~~ 

~1~----

PROV IDE PROTECT ION 
FOR CABLE INSULATION. 

TAPERED STEE~ \1111 
\ I 

SEE DETA IL B AND NOTE 6 \ 

tf 
TOP OF POLE 
SHAFT 

I- I-010 

THRU BOLT REQ' D FOR 
TWO-SECTION SHAFT, 
SEE DETAIL C ANO NOTE 5 

HANDHOLE 

ANCHOR BASE 

TOP OF FOUNDATION 

TAPERED SHAF T 
12 rrrn/m <.1 4"/FT.l 

ARM LENGTH 
"L" 

I 
I I 

~ 
m I 30' -0 "l 

13 ( ½"l 
f LIGHT POLE 

J- HOO SHAF T 

J-HOOK 
WIRESUPPORT 

THRU BOLT REQ' D FOR 
TWO-SECTION SHAFT 
( SEE DETAIL C AND NOTE 5l 

TABLE 3 
ARM RI SE - m I ft. l 

MAX 
0. 9 m < 3. 0 ' l 
1. 1 m < 3. 6' l 
1. 3 m ( 4._4_'_) 
~ _ (5.2') 
1. 8 m < 6 . o·-r 
-2. 4 m (8.0'l 
2. 7 m ( 9. O' l 
3.0 m ( 10' - 0"f 

I 
TYPE Ao () FOR TYPES LIGHTING POLES, 

SEE NOTE 4. 
< SI NGLE MEMBER AR Ml 

r-- -
u, 00 I 1 .... -

I I 
---'-------v---

() 

TYPE A 
( TRUSS ARM> 

ROUND STEEL POLES 

WELD BEAD 

CHAMFER OUTSIDE 

GRIND SMOOTH THE LONGITUD INAL 
WELD BEADS OF MULTISECTIONAL POLES 
AT THE OVERLAP. I NS I OE OF OUTER 
SECTION ANO OUTSIDE OF MALE MATING 
SECTION. PROVIDE THRU BOLT FOR 
ROUND POLES. ------, 

SEC T ION C-C 

OF LOWER SECT ION , I' I 'I 1 

LIGHT POLE 
SHAFT---""""' 

STEEL 
GUSSETS 

POLE PLATE 
STEEL ARM 

ARM PLATE 

SECTION B-B 
ARM ATTACHMENT PLATE 

PROVIDE RUBBER 
GRO MMET FOR 
WIRE OPENING. 

LIGHT POLE SHAFT 

CONNECTING BOLT 
CHAMFER I NS IDE 
OF UPPER SECT I ON 11 f II ' 

DETAIL C DETAIL B 
POLE OVERLAP DETAIL ARM ATTACHMENT TO POLE SHAFT 

MIN 0. 25L, MAX 0.35L 

r TENON FOR 
~ SLIPFITTER 50 I 2") 

~152 16"l TYP. 

STEEL SPACER 

60 I 2¾"1 
STEEL I TYPJ 

LUMINAIRE ARM-. J TTYP 
TABLE 1 

457 I 1' -6 ") TO 610 < 2' - O"l 
TO FOCAL POINT OF LIGHT:) 

I "" ARM LENGTH • 11 ~ . : 

l~~ULAR STEEL 

? 
STEEL GUSSET TYPE OF 

GUIDE RAIL 
·x· DISTANCE - m (ft.) 

MINIMUM 

-,--------------=---=== ~ n 
1/l 

a: l 1/l 

fl"' 2 '.:J SUPPORT ARM 

SECTION A-A 

TAPERED SHAFT 

£:..! 
2-WC 
2-wcc 

2. 4 m < 8. O' l 
1. 5 m I 5 . O' l 
1. 2 m I 4. O' l 

"X" DISTANCE 

12 rrrn/m <. 14 "/FT. l 

I "sEE TABLE 1 • 1 

0.6 m 

ARM LENGTH 
"L" 

1, B m ( 6' -0") 
2.4 m < 8' -0") 
3.0 m < 10' -0"l 
3. 7 m ( 12' - 0 "l 
4. 6 m I 1 5' - O "l 
6. 1 m ( 70' - O "l 
7.6 m 125'-0"l 
9.1 m<30'-0"l 

TABLE 4 
ARM RISE - m < f t. l 
MIN YA 

0. 9 m I 3. O') I. 2 m ( 3. 0') 
1. £ m I q. U I 1. 8 m < 3. 6' l 
1. 5 m < 5. O' l 1. 8 m ( 4. 4' l 
1. 5 m < 5. 0' l 1. B m I 5. 2' l 
1. 5 m < 5. 2' l 1. 8 m < 6. O' l 
,. 1 m < ,. o·, 2. 4 m < 8. 0' l 
2. 4 m < 8. O' l 2. 7 m I 9. O' l 
2. 7 m I 9. O' l 3. 0 m ( 1 0. O' l 

ACCESSIBLE HANDHOLE 

GALVANIZED STEEL SPRING 
WASHER, AS REQUIRED. 

< 2' -0") 
MIN 

~ 

WEAK POST GUIDE RA IL 

TYPE OF 
GUIDE RAIL 

2-S 
2-SC 

TABLE 2 
"X" DISTANCE m I ft.l 

MINIMUM 
0. 9 m (3'-0"l 
0.6 m <2'-0"l 

DISTANCE, 
TABLE 2. 

ANCHOR BASE 
~ANCHOR BOLT USED BEHIND 

GUIDE RAIL__,............ 1 11 
~ 

TYPE A 

POLE MOUNTING DETAILS 
() FOR TYPES LIGHTING POLES, 

SEE NOTE 5. 

STRONG POST GUIDE RAIL 

GUIDE RAIL CLEARANCE S 

I-

SET BACK 

B A 

SLOPE= 
11 Y ( y, 1 ) 

TYPE A** 

1-­
z 
w 

- :::r :,:W 
2> ... 
- Cl. 

a: CI) ...... 
1--

w w 
Ill 

I- a: 
:,: w 
<.>> 
~ ~ c=.!.+]_ 
:,: G X y 

~ w T=MH+C 
_:,: 

1--w z a: 
:::i­
o« 
2z 

:::r 
:::, _, 

OVERHANG 

PAVEMENT 
SHOULDER 
SLOPE= 1:X (X:IJ 

* C- DIMENS IONS , APPLICABLE TO CONVENTIONAL LIGHTING POLES, ARE 
FOR ESTIMATING PURPOSES ONLY AND SHOULD NOT BE USED FOR 
DETERM INING LIGHTING POLE DIMENSIONS WITHOUT VERIF ICATION. 
THE CONTRACTOR IS RESPONSIBLE FOR FURNISHING LIGHTING POLES 
OF PROPER DI MENSIONS TO PROVIDE THE MOUNTING HEIGHT SPECIFIED. 
THE C-O IMENSIONS ARE BASED ON INFORMATION FROM CROSS SECTION 
PLANS. CHANGES OF ROADSIDE FIELD CONDI TIONS MAY AFFECT THE 
C-OI MENSION. NEGATIVE C-DI MENSION MEANS ELEVATION OF TOP OF 
FOUNDATION IS HIGHER THAN ELEVATION OF EDGE OF PAVEMENT. 

**FOR TYPES LIGHTING POLES, TAKE INTO CONSIDERATION THE BREAKAWAY 
DEV ICE HE IGHT. 

NOTES 
1. PROVIDE MATERIALS, CONSTRUCTION AND MANUFACTURER'S CERTIFICAT ION OF COMPLIANCE WITH 

LOAD TESTS MEET ING THE REQUIREMENTS OF PUBL ICATION 408/2000, SECTIONS 910 AND 11 01 . 
2. SEE RC-SOM FOR POLE FOUNDATION DETAILS. 

3. PROVI DE IDENTIF ICATION & DATE TAGS, AS SHOWN ON SHEET 2, FOR ALL POLES. 
DESIGNATE ID AS ON PROJECT PLANS. 

4. PROV IDE FHWA CERTIFIED BREAKAWAY BASES FOR TYPES POLES MEETING THE LATEST AASHTO 
REQUIREMENTS FOR BREAKAWAY SUPPORTS. MOUNT TYPES POLES IN ACCORDANCE 
WITH MANUFACTURER'S RECOMMENDATIONS. PLACE WASHERS, FLAT OR SPR ING TYPE, WHEN 
REQUI RED, AS RECOMMENDED, AND THREADED PARTS, TORQUED AS SPECIFIED. 

5. CONSTRUCT POLE SHAFTS 9. 1 m I 30' -O"l OR LESS IN LENGTH OF ONE PIECE. 
POLE SHAFTS OVER 9. 1 m ( 30' -O"l IN LENGTH MAY BE TWO SECTIONS. MINIMUM SECTION 
LENGTH FOR TWO SECTION POLE SHAFT IS 4. 6 m ( 15' -O"l . 

6. PROVIDE POLE ARM ATTACHMENT TO POLE SHAFT AS SHOWN IN DETA IL "8", W!TH TWO , 
THREE OR FOUR ATTACHMENT BOLTS, AS REQUIRED FOR DIFFERENT ARM LENGTHS. 

7. USE GALVANIZED OR STAINLESS STEEL FLAT WASHERS TO PROVIDE A 3 ( 1/a"lTO 6 ( 1/4") 
DRAINAGE CAP ABOVE CONVENTIONAL POLE FOUNDATIONS. THIS ELIMINATES THE NEED FOR 
DRAIN GROOVES, DRAIN PIPES AND CAULKING. USE SHI MS AS REQU IRED. 

8. FURN ISH CONVENTIONAL STEEL LIGHTING POLES WITH SINGLE MEMBER BRACKET TYPE ARMS 
UNLESS OTHERWISE INDICATED OR SPECIFIED ON THE PLANS OR SPECIAL PROVIS IONS. 

9. THE MOUNT ING HEIGHT IS DEFINED AS THE HEIGHT OF THE LUMINAIRE ABOVE THE ROADWAY 
AND IS TO BE W!THIN 0. 3 m ( l' -O ' l OF THE MOUNTING HEIGHT SPECIFIED. 

10. ALL DIMENSI ONS ARE IN MILL!ME TERS UNLESS OTHERWISE NOTED. 
U.S. CUSTOMARY UNITS IN <l PARENTHESIS. 

11. PROVIDE ALUMINUM POLES WITH TRUSS ARMS MEET ING THE GENERAL SILHOUETTE 
REQUIREMENTS OF STEEL POLES. 

TERMINOLOGY 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OP DESIGN 

HI GHWA Y LIGHTING 
CONVENTIONAL LIGHTI NG 

POLE DETAILS 

SH T _l__ OF ..1__ 

RC-83M 
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DRIVE EXTENSION-------.. 

~ POWER CABLE 

I -ti I SUPPORT CABLE 
I 3 AEllU I AEDI 

~-----4-1----- CABLE TERMINATOR 

HEAD FRAME ./""""---NICKEL TIP COPPER LIGHTNING ROD, 

LUMINAIAE~ t 

LUMINAIRE RING 

TERMINAL BOX 
MOUNTED ON 
LOWERING RING 

500 ( 20'1 MINIMUM ABOVE 
HEAD FRAME COVER ; 
LIGHTNING ROD GROUNDED 
TO LUG AT TOP OF 
POLE W !TH 53. 43 nm2 ( AWG • 1 /0 I 
BRAIDED COPPER. 

POWER CABLE CONNECTOR 
I WA TERTI GHTI SOLi D NEUTRAL BAA 

ISOLATED FROM GROUND NEMA 4, 
TERMINAL BOX 

i~ 
CONTROL~ 
ON MIN ~~~TC~ ::::i 
~,;:-:.: ,:::: _; I 

POWER SUPPLY___/ 

* TRANSFORMER 
IS OPTIONAL. 

21. 15 nm 2 I •41 
BARE COPPER TO 
GROUND ROD-

II I I R GUIDE CABLE 

WINCH 

WINCH CABLE 

SAFETY CABLES - TWO AEllU I RED 
WHEN POLE IS FURNISHED 
WITHOUT LATCHING DEVICE. 
ATTACH TO WINCH MOUNTING 
PLATE OR TO EYE BOLTS IN 
THE FOUNDATION. 

TYPICAL LOWER SECTION MECHANISM 

Q 

I 
SECTION 

WELD BEAD 

CHAMFER OUTS JDE-~_,...-,.......,..~ 
OF LOWER SECT l ON 

CHAMFER INS JDE r II I ii '> 
OF UPPER SECT I ON 

POLE OVERLAP DETAIL 

GRIND Si.lOOTH 
THE LONGITUDINAL 
WELD BEADS OF 
i.lULTISECTJONAL POLES 
AT THE OVERLAP. 
l NS !DE OF OUTER 
SECT l ON AND OUTS !DE 
OF MALE MA Tl NG 
SECTION. 

LIGHTNING 
ARRESTER 

G N L 1 L2 

MOUNTED ON LUMINAIRE 
LOWERING RING 

( SEE NOTE 7. l 

HIGH MAST POLE 

10 AMP FUSE, GLASS TUBE 
TYPE IN FUSE BLOCK 

SOLi D PHASE BAR 
( OPTIONAL> 

_ ___ .20 AMP ENCLOSED 

CI ACU lT BREAKER 
I SEE NOTE 21 

HAND HOLE 

C 
w 
!= 
5 
w 
a: 
VI .. 
1-
:,: 
C> 

w 
:,: 

NOTES 

1. SEAL HEAD FRAME AND LUMINA!RE ASSEMBLIES TO PREVENT INTRUSION 
OF B !RD LI FE • 

2. PROVIDE 2 POLE, CIRCUIT BREAKER DISCONNECT, IN HEMA 1 
ENCLOSURE WI TH EXTERNAL OPERAT l ON. 

3. GROUND LIGHTNING ROD GROUNDING CONDUCTOR DIRECTLY ON THE POLE 
SHAFT WITH LUGS PROVIDED BY THE MANUFACTURER OF LIGHTNING ROD. 
BOND THE NEUTRAL W l RE TO THE GROUND E JTHEA AT THE GROUND LUG 
OR INSIDE THE ENCLOSURE AT THE POLE BASE. 

4. MAKE ALL MISCELLANEOUS HARDWARE STAINLESS STEEL. 

5. PROVIDE WIRING, FROM TERMINAL BOX TO LUM!NAJRE, IN 
W!REWAY PROVIDED IN LUM!NA!RE RING OR IN SEAL TJTE 
FLEXIBLE CONDUIT. 

6. AFFIX POLE IDENTIFICATION & DATE TAG TO EACH HIGH 
MAST POLE. 

7. PROVIDE BOXES AS PER PUBLICATION 408/2000, SECTION 
1101. 11 I cl. PADLOCKS ARE NOT REQUIRED FOR THE BOXES. 

TYPICAL CIRCUIT SCHEMATIC TYPICAL HIGH MAST POLE 

..,. 
0 
0 _, 

C !RCU!T 

N 

0 
U'l 

CHARACTERS 
3. 0 ( 3/32 'l l!DE, 
0. 5 ( 1 /64 'I DEEP 

90 ( 3% "I 
100 ( 4 ") 

1. 0 ( ½2"1 TH !CK BRASS PLATE 

DRILL 3 ( 1/a "l HOLE 
l 2 REQU !REDJ 

:Cl:: 

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

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
HIGH MAST LIGHTING 

POLE DETAILS 
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( 

I 

TOP OF 
SHOULDER 
SUBBASE 

610 
61 0 BACKFILL FREE OF (24 ") 

( 24 ") ~!>---,--'!'l SHARP ROCKS OR ~"--,--'!'l MIN 

155 _)]:MIN_ ._-:-:-:_-_-_:--:-: AC:::~::L~O:~::~~E . : ·.: ~ 
" · · SOIL MATERIAL FOR · · 

ITEMS 

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

CD- MAIN CI RCU IT BREAKER 
@ -CONTROL CONTACTOR 
Q}-PHOTOELECTR IC CELL (P LUG-IN TYPE) 
@-SELECTOR SWI TCH ~YN' I l ~ I BE DDING OF CONDU IT I 

--'----1 155 
~ CONOU IT PLACED IN I < 6 ") 

BOTTOM OF TRENCH I-- MIN 
LOCATE THE ALTERNATE TRE NCH I c2~~, I CONDUIT EQUALLY I ~~?.) I 
AT MIDDLE OF SHOULDER. "IN SPACED, 25 MIN 

"' MIN 

@-DISTRIBUTION BREAK ERS ( 10 000 AIC) 
@-CONTR OL CABINET 
G) -1 5 A, SP BREAKER 

ALTERNATE TREATMENT PREFERRED TREATMENT @ - LIGHTNING ARRESTER 
SP-SI NGLE POLE 

DIRECT-BURIED CABLE AND CONDUIT DP-DOUBLE POLE 

75 ( 3 ") 

CLAMP 
CONDUI T 
TO POLE 

75 < 3 ") 

CONDUI T ON 
FAR S!DE 
OF POLE---

TYPE "LB" 
CONDU IT 

300 
( 12 ") 

DIRECTIONAL ARROWS, 

1 

AS REQUIRED. ARROW 
AND LETTER DEPTH 
13 ( ½") . 25 ( 1") CHAMFER 

TYP. 

ITEMS (2) , (3) AND {4) ARE NOT 
REQU IRED IF"'t'ACH LUMINAIRE HAS A 
PHOTOELECTR IC CONTROL EL EMENT. 

//4W,?' 1--~-- Fl //4@7 , .... , 
300 

( 12 ") 
120/240 V 

OR 
240/480 V 

~7~. 
~_J 

CABLE AND 
CONDUIT MARKER 

I \ .:~/::·:~I_J 
I 

CLASS A 
CONCRETE 

FACING NORTH SKY 
-z.__ 

SECONDARY POWER FRO 
LOCAL UTI LITY COMPANY 
120/240 V OR 240/480 V, 
1 PHASE , 60 Hz ( MAY BE 
DELIVERED UNDER GROUND.> 

CLASS 4 TREATED 
7 WOOD POLE 

METER AND METER SOCKET 
<ME TER SUPPL IED AND 
INSTALLED BY ELECTRIC 
UT ILITY COMPANY) ( IF 
REQ' Ol , SEE NOTE 2, 

GUY WIRE , 
AS REQUIRED. 

FITTING .,q- CONTROL CAB I NET 

EXOTHERMIC 
WELD OR 
BRONZE 
CONNECTOR 

(SEE TYPICAL CONTROL 
CABINET SCHEMATIC 
WIRING DIAGRAM.)---~ 

21.15 rrm 2 
( 11 4) MIN. BARE 
COPPER WIRE IN 
190 ( Y~ ") CONDUIT 

PROVIDE GALVANIZED STEEL 
CONDUIT ABOVE GROUND LINE 
UNLESS INDICATED OTHERWISE. 

CONDU ITS <NUMBER 
MAY VARY) 

CONDUIT 

® 

NOTES FOR DIRECT-BURIED 
CABLE AND CONDUIT 

TRENCH ALONG THE GENERAL LI NE SHOWN ON THE 
PL ANS. 

tlNE AND NEUTRAL WIRES TO 
LUM INA IRE 5. 26 rrm2 ( 11 10) WIRE. 
7-STRAND CONDUCTOR 90°C 

DO NOT TRENCH IN GU IDE RAIL LINE. DRY RATING. 

LOCATE DIRECT-BURIAL CONDUIT WITH TEMPORARY 
PLASTI C MARKERS OR OTHER APPROVED METH ODS 
WHERE THERE IS A POSSIBILITY OF DISTURBANCE 

5.26 rrm 2 ( 11 10) TO GROUND LUG IN 
POLE ACCESSI BLE FROM HANDHOLE. 
FOR ALL POLES OTHER THAN 
TRANSF ORMER TYPE BREAKAWAY 

BY GU IDE RAIL ERECTION OR S IM ILAR CONSTRUCTION. 
VERIFY GUIDE RA IL LOCATIONS SHOWN ON THE 
LI GHT I NG PLANS. BASE. 
HAVE ALTERNATE TRENCH LINE, OTHER THAN AS 
SHOWN ON THE PLANS , APPROVED BY THE ENGINEER. 
IN NO CASE APPROVE AN ALTER NATE TRENCH LINE 
WHICH RESULTS IN INCREASING THE CIRCUIT 
LENGTH MORE THAN 51/.. 

RUBBER MOLDED BREAKAWAY 
CONNECTORS , BREAKAWAY 
FEATURE IS OPTI ONAL FOR 
TYPE A POLES. 

INSTALL CONDUIT TO PERMI T DRAI NAGE 
TOWARDS NEAREST EAR TH JUNCTION 
BOX AS APPLICABLE. 

BREAKAWAY SUPPORT 
SEE NOTE 4 , RC-83 M, 
SHEET 1. 

PROVI DE PERMANENT MARKI NG TAPE IN THE 
LAST LIFT FOR THE ENTIRE TRENCH LE NGTH. ~I I RUBBER MOLDED 

© 

25 ( 1 " ) 

"THRU ". CONNECTOR 

CARRY 21. 15 nm 2 ( 114) BARE GROUND 
WIRE THRU GROUND LUG PROVIDED 
IN TRANSFORMER BASE AND BUG TO 
NEUTRAL WIRE, FOR TRANSFORMER 
TYPE BREAKAWAY BASE. 

21. 15 rrm 2 ( 11 4) GROUND WI RE 

ROD, 130 X 2.4 m 

TO EARTH 

WIRING DETAIL 

NOTES 

1. PROVIDE MATERIALS AND CONS TRUCT AS SPEC IF IED IN 
PUBLICAT ION 408/2000, SECT IONS 910 AND 11 01 . 

2. PROVIDE METERED ELECTRIC SERV ICE EXCEPT WHERE DEPARTMENT 
APPROVED SPECIAL UNMETERED ENERGY ONLY RATE IS AVA ILABLE. 

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

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

NOTE: EITHER ALL METRIC OR ALL ENGLISH VA LUES 
MUST BE USED ON PLANS. METRIC AND 
ENGLISH VALUES SHOWN MA Y NOT BE MIXED. 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

~DG~AOE~ TYPICAL FOR 
3-WIRE CIRCUITS. 

BUREAU OF DESIGN 

MIN DEPTH 
1.7m(5'-6 "l, 
COMPACT 
BACKFILL 
THOROUGHLY. 

600 
( 24 ") 

- ~_J_ 
TO ROAD WAY 
LIGHTING 

GROUND ROD 
19 X 3.Q m 

SIDE VIEW < Y~ "x 10' -0"> FRONT VIEW 
MIN 

TYPICAL TERMINAL POLE EQUIPMENT 
ARRANGEMENT FOR POWER SUPPLY 

TYPICAL CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM 

HIGHWAY LIGHTING 
LIGHTING AND ELECTRICAL DETAILS 

SHT J_ OF....!.._ 

~~74':~.?.>.;Rlf~RC-84 M 
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·. 

( 

TIE ATTACHMENTS 
AS SPECIFIED -

L 
150 ( 6 ") tr 

TREE PROTECTOR 
<DECIDUOUS TREES 
ONLY> -------U 

r 
900 

< 3' -0") 
MIN 

PLAN VIEW 

ROOT 
BALL 

ROOT BALL 

CHANNEL BAR STAKES 
OR WOOD STAKES, 
DR I VE OUTS !DE 
ROOT BALL, 

1500 
< 5' -a"> 

MAX 

IT:::D STAKE 

~PROTE: 

900 
< 3' -0") 

MIN 

DRIVE STAKE 
OUTSIDE ROOT BALL. 

ELEVATION VIEW •FOR BRACING REQUIREMENTS 
SEE TABLES A AND D. 

ELEVATION VIEW 
TYPE 3 BRACING• 

FOR DECIDUOUS TREES 
1.5 m(5'-0"J TO 

40 < I 1/2 "1 CALIPER 

TYPE 2 BRACING• 
FOR DECIDUOUS TREES OVER 40 <I½ "J CALIPER AND ALL 

EVERGREEN TREES I. 2m < 4' - O"J TO 2, 4m ( 8' -O"J HT. 

BRACING DETAILS 

450 
( 18 ") 

MIN 

300 < (2") MIN._, ___ ...., __ 
300 

( 12") 
Ml.!!_: 

MULCH, 75 < 3 " ) 
< TYPJ 

MULCH , 
75 < 3") 
TYP 

WEED BARRIER MAT, 
SEE NOTES 6 AND 8, -

~ j= 1
, BALLED ANO BURLAPPED I -, 

OR BARE ROOT 

_ _,,_--C/,"-M"""'"'"',f'--J ~~g~~VE~L~l~AMPEO 

BU I LO UP MOUND 
SURROUNDING TREE 
PIT WITH SOIL 
FROM EXCAVATION. 

TREE PLANTING DETAILS 

SLOPE LINE I 1 3 
I 3• I> AND STEEPER 

WEED CONTROL MAT OR 
WEED BARRIER MAT, 
WHEN INDICATED, 

ROOT 
BALL 

PLANT BED EDGING, 
WHEN INDICATED. 

l 
100 
( 4 ") 

1 
THOROUGHLY TAMPED 
BACKFILL MIX 

SLOPE PLANTING DETAILS FOR PLANT BED EDGING DETAILS 
DECIDUOUS AND EVERGREEN TREES 
USE TYPE 2 OR TYPE 3 BRACING, AS REQUIRED. 

PLANTING DETAILS 

WEED CONTROL MAT OR 
WEED BARRIER MAT, 
WHEN INDICATED. 
SEE NOTE 6. 

BALLED AND BURLAPPED 
OR CONTAINER 

.tiQI.Ll 
I, USE MOUNDS CONSISTING OF SOIL MATERIAL FROM THE PIT EXCAVATION FREE 

OF ALL STONES AND FOREIGN MATER I AL 50 < 2 ") OR LARGER IN ANY DI MENS I ON. USE 
FOR ALL TREE PLANTING EXCEPT FOR REST AREAS AND OTHER HIGH-MAINTENANCE 
AREAS, AS DIRECTED. 

2, SET TOP OF ROOT BALL 25 < I "l TO 50 ( 2 "J H !GHEA THAN SURROUND ING GROUND WHERE 
MOUNDS ARE USED. 

3. ATTACH TIES TO THE TREE AT A POINT NOT LESS THAN 50% OF THE 
HEIGHT OF THE TREE. 

4. PROVIDE TREE PROTECTOR DIAMETERS AS FOLLOWS: 

150 16"1 DIAMETER OR 150 (6 "l SQUARE FOR TREES 100 (4") CALIPER AND UNDER. 
300 ( 12 "J DIAMETER OR 300 < 12 ") SQUARE FOR TREES OVER I 00 < 4 "l CALIPER. 

USE PLASTIC PROTECTOR DEVICES OR HARDWARE CLOTH PROTECTORS IN UNMOWED AREAS. 

5, FOR NORMALLY WET SOIL CONDITIONS PROVIDE BACKFILL MIX COMPOSED OF TOPSOIL 
ONLY, AS DETERMINED BY THE ENGINEER. 

6. ANCHOR WEED BARRIER MAT FOR TREE PITS WITH A MINIMUM OF THREE 131 U-SHAPEO 
STAPLES EQUALLY SPACED AROUND THE TREE, ANCHOR WEED BARRIER MAT FOR SHRUB 
BEO AREAS WITH U-SHAPED STAPLES SPACED EVERY 900 <36"> AT THE EDGES 
OF THE MAT ANO ALONG ALL OVERLAPS OF THE MAT MATERIAL, OR AS DIRECTED. 

7, SPACE ROOT CONTACT FERTILIZER PACKETS EQUALLY AROUND THE BALL OR ROOTS 
ANO SET 150 (6 "J TO 200 (8") DEEP. PLACE FERTILIZER TABLETS AT 
THE ROOT ZONE APPROXIMATELY 75 <3") TO 100 ( 4") DEEP. 

8, DO NOT PLACE WEED BARRIER MAT IN THE PIT FOR TREES TO BE PLANTED IN . 
UNMOWED AREAS. USE CRUSHED NO. 67 GRADATION AGGREGATE FOR MULCH. 

9, PROVIDE MATERIALS AND CONSTRUCT AS SPECIFIED IN 
PUBLICATION 408/2000, SECTION 808 AND 805, 

I 0, ALL DIMENS IONS ARE IN MILLI METERS UNLESS OTHERWISE NOTED, 
U.S. CUSTOMARY UNITS IN (J PARENTHESIS, 

TAPER MULCH 
TO 25 < I "J AT BASE 
OF SHRUB TYP, 

SHRUB BED 
PREPARATION, 
150 < 6") 
WHEN INDICATED 

~----- COMPACTED 
SOIL MOUND 

BARE ROOT ( SPREAD ROOTS 
OVER MOUND> 

SHRUB PLANTING AND 
SHRUB BED PREPARATION DETAILS 

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

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRACING AND PLANTING 
DETAILS 
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I :-, 

BRACING 
TYPE 

2 

2 

2 

2 

3 

TABLE A 
BRACING REQUIREMENTS 

TREE S IZE MIN IMUM STAKE BRACE 
DECIDUOUS EVERGREEN POST LENGTH TYPE 

----- 1.2mT01.8mHT 2 . 0 m CHANNEL BAR 
( 4 ' -0" TO 6' -0" HT J ( 6' -6 •J 

WOOD 

40 TO 60 CAL 1.8 m TO 2.4 m HT 2. 4 m CHANNEL BAR 

< 11/2 " TO 2 ½" CAL l ( 6 '-0" TO 8'-0" HT l ( 8' -0 11 ) 

WOOD 

60 TO 90 CAL 3 . 4 m CHANNEL BAR 
( 2 ½ " TO 3 ½ " CAL ) ----- ( 11' -0") 

WOOD 

OVER 90 CAL 3. 8 m CHANNEL BAR 

( OVER 3 ½ " CAL l -- --- ( 12' -6") 
WOOD 

1.5 m HT TO 40 CAL ----- 2. 4 m WOOD I 5' -0" HT TO 1 ½" CAL l I 8' -0") 

t ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS• 
50 < 2 " J X 50 < 2 "J = 50 ( 2 "J DIAMETER ROUND STAKE AND 
75 <3 "J X 75 ( 3"J = 75 I 3"J DIAMETER ROUND STAKE, 

TABLE B 
110 g, 16-8-16 ROOT CONTACT 
FERTILIZER PACKET SCHEDULE 

TREE SIZE NUMBER 

REQUIRED 
POST SIZES t 

0. 57 kQ ( 11/4 LB JPOST H2-J 

50 < 2"1 X 50 (2") FULL DIM 

1.36 kg (3 LB l POST H2-2 

50 < 2"J X 50 ( 2"l FULL DIM 

1. 36 kg ( 3 LB l POST H2-2 

75 I 3"l X 75 I 3"J FULL DIM 

1.36 kQ (3 LB l POST H2-3 

75 ( 3"J X 75 13"1 FULL DIM 

50 ( 2"l X 50 ( 2"l FULL DIM 

DECIDUOUS EVERGREEN OF PACKE TS 

UNDER 25 ( 1 "l CALI PER 450 ( 18 "l TO 900 < 36 "l HE IGHT 

25 ( 1 "l TO 5 0 ( 2 "l CALIPER 900 ( 3' -O"J TO 1, 8 m ( 6 ' - O"J HEIGHT 

50 < 2"J TO 60 ( 2½ "l CAL I PER 1.8 m ( 6'-0"J TO 2.4 m 18'-0"l HEIGHT 

60 I 2½ " l TO 90 13½ "J CALIPER --- --

90 I 3 ½ "J TO 1 00 I 4 " J CAL I PER -----
JOO ( 4"l TO 125 (5"l CALIPER -----

FLOWERING 
TREES 

1.5 m(5' - 0"J T03.0ml10'-0"l HEIGHT 

SHRUBS 

300 < 12 "l TO 600 ( 24 "l SPREAD OR HE IGHT 

600 ( 24 ") TO 900 ( 36 ") SPREAD OR HEIGHT 

900 (3'-0") TO 1.5 m 15'-0"J HEIGHT 

TABLE C 
10 g, 20-10-5 

FERTILIZER TABLET SCHEDULE 

ALL EVERGREEN/DECIDUOUS SEEDLINGS 11 TABLET 

ALL GROUNDCOVER MATERIAL 1 TABLET 

TABLED 
TIE BRACING SCHEDULE 

BRAC I NG - RUBBER TIE SCHE DULE 

TREE SIZE I TIE SIZE 

I 

2 

3 

4 

5 

6 

NUMBER 
OF PACKETS 

3 

NUMBER 
OF PACKETS 

1 

2 

3 

TREES UNDER 50 I 2 "l CAL I PER I ill N. 38 ( 1 ½ ' ) WI DE x 335 ( 14 "l LENGTH 
TREES 50 I 2"l CALIPER OR LARGER I MIN. 75 I 3"l WIDE x 480 I 19"1 LENGTH 

BRACING - FIBER TIE SCHEDULE 

ALL TREES I MIN. 20 I 3/4 "l WIDE x APPROPRIATE LENGTH 

TABLE E 
TIME-RELEASE WATER CARTON 

NO. OF CARTONS I PLANT HE IGHT 
1 I UP TO 300 I 12 "l 
2 I 300 < 12 •J TO 600 < 24 •J 
3 I 600 ( 24 • ) TO 900 ( 36 ") 

PREPARE PLANT PIT 
WIDE ENOUGH TO INSTALL 
ROOT SYSTEM AND GEL 
WATER CARTON. 

PLANTING METHOD B 
SEEDLING MATERIAL & 

SEEDLING TRANSPLANTS 

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