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SLBjECT: 

TRANSMITTAL 

LETTER 

CHANGE #5 to PUB. 72, 
MARCH 1977 EDITION 

DA 

JULY 16. 1980 

REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION, RC 0-100 
CHANGE #5 to PUB. 72, MARCH, 1977 EDITION 

l':i'OR\IATlON AND SPECIAL INSTRUCTIONS: The attached revisions and additions should be 
inserted into your Standards: 

RC# 

RC-11 

RC-23 

RC-24 

RC-25 

RC-27 

RC-80 

RC-81 

RC-82 

RC-83 

RC-84 

SHEET 

Sheet 1 of 2 
Sheet 2 of 2 

Sheet 1 of 2 

Sheet 2 of 2 

Sheet 1 of 1 

Sheet 1 of 3 

Sheet 2 of 3 

Sheet 3 of 3 

Sheet 1 of 2 
Sheet 2 of 2 

Sheet I of 2 

Sheet 2 of 2 

Sheet 1 of 1 

Sheet 1 of l 

Sheet 1 of 2 

Sheet 2 of 2 

Sheet 1 of 1 

CHANGE DESCRIPTION 

Pen & ink cha..nge; change date to July 16, 1980. 
Added notes for additional excavation. 
Modified detail C-C. · Added Class 4 Excavation. 

Notes added to include Type E, skewed joints for 
new construction as well as re-construction, 
Pen & ink change; change date to July 16, 1980. 

Added notes 4 and 5 concerning location of pavement 
relief joint. Added note 6 for joint details reference. 

New drawings to include detail for 2 foot extension 
of pavement for flexible pavement construction, 
Modifications to details to reflect requirements 
for pavement extension, when re-constructing 
shoulders. 
Removed corrugation detail. 
Pavement relief joint cross-section detail added. 

Add to index; drawings previously added. 

Eliminated Type T transformer base and anchor 
bolt table. Notes Kand Madded. 
High mast pole elevation detail removed. It is 
included on RC-83, sheet 2 of 2. 

Removed JB-4 wood junction box and added 
draw1ngs for Reinforced Plastic Mortar boxes, 

Removed reference to red lead; changed to approved 
primer. 

Added "thru" bolt detail for two section shafts. 
Pole mounting detail was added. Notes changed to 
remove references to thickness dimensions. 
Pen & ink change; date changed to July 16, 1980. 

Remove luminaire drawing. 
Type "LB" conduit coding changed to allow metal or 
plastic. Removed Type T transformer base from detail 
of breakaway base. 

It is desired that the new features of these standards be incorporated 
innnediately for the preparation of plans. However, no additional compensation will 
be allowed for work involved to conform to these standards and coordination with 
the issuance of the new Form 408/76 supplements must be checked. 

All projects let after October 1, 1980 shall contain these corrected 
drawings. 

CANCEL AND DESTROY THE FOLLOWING: 

DRAWING 

INDEX SHEET 

RC-11, 1 of 2 
2 of 2 

RC-23, 1 of 2 
2 of 2 

RC-24, 1 of 1 
RC-25, 1 of 3 

2 of 3 
3 of 3 

RC-80, 1 of 2 
2 of 2 

DATE 

Jan. 31, 1977 
Jan. 31, 1977 
May 31, 1979 
May 31, 1979 
May 31, 1979 
May 31, 1979 
May 31, 1979 
May 31, 1979 
June 1, 1976 
June 1, 1976 

KX~Nlilm~J:XHOC9{nmf,X 

DRAWING DATE 

RC-81, 1 of 1 Dec. 1, 1971 
RC-82, 1 of 1 Dec. 1, 1971 
RC-83, 1 of 2 May 1, 1978 

2 of 2 May 1, 1978 
RC-84, 1 of 1 June 1, 1976 

APPROVED FOR ISSUANCE BY: 

~{}~ 
David C. Sims, P. E. 
Deputy Secretary for 
Highway Administration 
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TRANSMITTAL 

LI I TER 

Pub. 72 Change 1/4 

March 1977 Edition 
DATE 

Jnne 29, 1979 

REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION, RC-0-100 
CHANGE #4, TO MARCH 1977 EDITION. 

s~~i_,7'1 

INl'ORMIITION /IND SPECIAL INSTRUCTIONS: The attached revisions and additions should be 
inserted into your standards: 

Sheet -
Index Sheet 

RC-20, 1 of 2 
2 of 2 

RC-21, l of 1 
RC-22, l of 4 

2 of 4 
3 of 4 
4 of 5 
4 of 4 

RC-23, l of 2 

2 of 2 
RC-24, l of l 

tC-25, l of 3 

2 of 3 
3 of 3 

RC-26, l of 3 
2 of 3 

3 of 3 
RC-2 7, l of 2 

2 of 2 
R(:-31, 1 of 1 

RC-34, l of 6, 2 of 

5 of 6 
RC-41, 1 of 1 
RC-43, 1 of 1 

RC-57, 1 of 2 
2 of 2 

RC-66, 1 of 1 

Change Description 

Revised to include the new sheets and dates. 

Redrawn to show new joint configuration. 
Redrawn to show new joint configuration. 
Redrawn to show new joint spacing and reinforcement. 
Redrawn to reflect the addition of 6" and 7" overlay. 
Joint type added. 
Joint type added and note change (Notes 1, 2, 3, & 4) 
This sheet was eliminated. 
Changed Tab le 3 (Added 6" & 7") 
Changed the notes and eliminated the 10' section of RCC Pavement 
and the reference to the Pavement Relief Joint. 
Removed the notes referring to outdated ST drawings. 
The Pavement Relief Joint has been redesigned and designated to 
be used only on reconstruction projects. 
Redrawn to show only Types 1 & 3 Shoulders. Added note for 
s·houlder rounding and made minor changes to the notes. 
Changed Notes 1 & 6 to clarify the pay items. 
New sheet for Concrete Shoulders. 
Pen and ink change. Change the date on the drawing to May 31, 1979. 
Changed Detail A to joint detail. Also changed the notes and 
tiebolts and underdrain. 
New sheet for Joint repair. 
New sheet for Plain Cement Concrete Pavement. 
New sheet for Plain Cement Concrete Ramps. 
Added Diminsion for 4" Subsurface Drain Outlet Endwall. 

6, 3 of 6, 4 of 6, & 6 of 6 - Pen and ink change. Change the 
dates on these drawings to May 31, 1979. 
Added Note 10. 
Pen and ink change. 
Pen and ink change. 
Gabions to 9". 

Change the 3" dimension on Section D-D to 6". 
Change the 6" dimension for Mat tress Type 

Added the detail for the plate slot. 
Pen and ink change. Change the date 
Changed the corrugation detail. 

on the drawing to May 31, 1979. 

It is desired that the new features of these standards be incorporated immediately 
in the preparation of plans. However, no additional compensation will be allowed for war¼ 

- 2 -

involved to comform to these standards and coordination with the issuance of the 
new 408/76 supplements must be checked. 

All projects let afterOctoberl, 1979 shall contain these corrected drawings. 

CANCEL AND DESTROY THE FOLLOWING: 

Drawing 

Index Sheet 
RC-20, 1 of 

2 of 
RC-21, 1 of 
RC-22, 1 of 

2 of 
3 of 
4 of 
5 of 

RC-23, 1 of 
2 of 

RC-24, 1 of 

2 
2 
1 
5 
5 
5 
5 
5 
1 
2 
1 

Date Drawin_g_ 

RC-25, 1 of 2 
Dec. 1, 1971 2 of 2 
Dec. 1, 1971 RC-26, 2 of 3 
Aug. 20, 1975 3 of 3 
Nov. 15, 1977 RC-34, 5 of 6 
Nov. 15, 1977 RC-57, 1 of 2 
Nov. 15, 1977 RC-66, 1 of l 
Nov. 15, 1977 
Nov. 15, 1977 
Jan. 31, 1977 
Jan. 31, 1977 
Nov. 15, 1977 

Date 

Jan, 31, 1977 
Jan 31, 1977 
Jan. 31, 1977 
Jan. 31, 1977 
Nov. 15, 1977 
June 1, 1976 
June 1, 1976 

l(ll~X~~~:(~~: 

APPROVED FOR ISSUANCE BY: 

"' 

~OJ1J0J 
David C. Sims, P. E. 
Chief Highway Engine, 
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TRANSMITTAL 

LETTER 

Pub. 72 ChaRge #3 
March 1977 Edition 

UAtt 
September 1, 1978 

REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION, RC-0-100 
CHANGE #3, TO MARCH 1977 EDITION 

INFOR~IATION AND SPECIAL INSTRUCTIONS: The attached revisions and additions should be 
inserted into your standards: 

Sheet 

Index Sheet 

RC-52 (1 of 6) 

(2 of 6) 

(3 of 6) 

(4 of 6) 

(5 of 6) 

( 6 of 6) 

RC-60 (2 of 2) 

RC-63 (1 of 2) & 
(2 of 2) 

RC-64 (1 of 1) 

RC-65 (1 of 1) 

Ch_ange Description 

Revised to include new dates, 

Changed shee.t No. Also sheet references where necessary, 

Changed sheet No. 

Changed sheet No. 

Changed sheet No. Revised Cable Anchorage Detail. Also 
revised Concrete Footing to show foundation anchor plate 
instead of the~" section of foundation post. 

- Changed sheet No. Revised Base Plate A. B, and C. Shortened 
by l" the B.C.T, Terminal Post, Added Foundation Post and 
Foundation Anchor Plate. 

Re-issue of this sheet. Shortened Rub Rail. Also removed 
15° position drawings and incorporated them with the existing 
drawings. 

Added a chart for Drive Anchor Blades. 

New sheets added to show Permanent Barricades for both 
aluminum and wood panels. 

Permanent Barricades - Types A and B removed from this sheet. 

Subbase under raised median is now indicated as incidental 
to subbase item, Al.so Joint Sealer added to·Typical Divisor 
Area. 

RC-70 ( 1 of 4) - Rock lining is shown 3' minimum instead of 2' 6", because the 
max, size rock in the spec~ gradation is 3'. 

The drawing dates on RC-70 (2 of 4), (3 of 4), and (4 of 4) and RC-60 (1 of 2) shall be 
changed to September 1, 197~, as a pen·and ink change. 

It is desired that the new features of these standards be incorporated immediately 
in the preparation of plans. However, no additional compensation will be allowed 
for work involved to conform to these standards and coordination with the issuance 
of the new 408/76 supplement must be checked. 

11 projects let after December 31, 1978, shall contain these corrected drawings. 

CANCEL AND DESTROY THE FOLLOWING: 

Drawing 

Index Sheet 

RC-52 

RC-60 
RC-64 

(1 of 6) 
(2 of 6) 
(3 of 6) 
(4 of 6) 
(5 of 6) 
(2 of 2) 
(1 of 1) 

Date 

May 1, 1978 
May 1, 1978 
!lay 1, U71! 
May 1, 1978 
May 1, 1978 
January 31, 1977 
June l, 1976 

Page 2 

Drawing 

RC-65 (1 of 1) 
RC-70 (1 of 4) 

Date 

June 1, 1976 
June 1, 1976 

APPROVED FOR ISSUANCE BY: 

JJ-~~d &.-J~ 
David C. Sims, P. E. 
Deputy Secretary for 
Highway Administration 
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TRANSMITTAL 

Ll:11ER 

Pub, 72, Change #2 
To March 1977 Edition 

ITATI'.'. 
May 1, 1978 

REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION, RC-0-100 
CHANGE #2, TO MARCH 1977 EDITION 

INHJ\(\IATION AND SP\ CIAL INSTRUCTIONS: The attached revisions and additions should be 
inserted into your standards: 

Sheet 

Index Sheet 

RC-30 (1 of 1) 

RC-50 (1 of 1) 

RC-·51 (1 of 3) 

(2 of 3) 

(3 of 3) 

RC-52 (1 of 5) & 
(2 of 5) 

(3 of 5) 

(4of5)& 
(5 of 5) 

RC-53 (1 of 2) 

(2 of 2) 

RC-54 (1 of 3) 

Change Description 

Revised to include new dates. 

A note was added to allow for extra depth pavement base drain 
when required. 

Removed Type 2 Strong Pest End Treatment and replacedit with the 
Breakaway Cable Terminal End Treatment. Revised the minimum 
treatment length of guard rail from 125' to 150'. Also dimensioned 
the maximum placementof the first guard rail post from the edge 
of the sloped parapet. · 

On the Typical Installation, the distance from the toe of slope 
to rear of post was revised to 2' minimum. 

The distance from the toe of slope to the rear face of the post 
is revised from l' minimum to 2' minimum. The distance from the 
edge of the shoulder to the face of the guard rail is revised from 
5'9" to 4'9" Typical. Added "30 'inches max," to the TYPICAL END 
POST DETAIL G. 

Removed "Min." from the l" height of Cone. footing above the 
existing ground. 

Revised l' Min. to 2' Min. behind guard rail posts and changed 
post designation to W6x9 with the addition of note 5. Also 
change sheet nos, where necessary. 

Removed Terminal Section-Double 
in Table of Post Bolt Lengths. 

nnd changed post designation 

New Breakway Cable Terminal drawing. 

On the Typical Installation, the distance from the toe of the 
slope to the rear face of the post was revised to 2' minimum. 

Revised the placement of all guard rail to 2' Min. behind the 
guard rail post. 

Eliminated Type 2 Strong Post End Treatment and replaced with 
Breakaway Cable Terminal End Treatment, Also revised the placement 
of guard rail as previously indicated. On tables 1 and 2, the last 
column was revised to measure the distance from the obstruction 
to the back of rail. 

Sheet 

RC-54 (2 of 3) 

(3 of 3) 

RC-55 (1 of 1) 

RC-56. {l of 1-) 

RC-83 (1 of 2) 

(2 of 2) 

Change Description 

Changed the 5'9" Typical placement of guard rail to 4'9". 

The end treatment .for Median Treatment at Dual Structures was 
changed to the ·Breakaway Cable Terminal End Treatment, 

- Revised sheet references to comply with RC-52 drawing change. 

Added a note to allow the internal splice plate to be threaded 
as an alternate to tack welding hex nuts. · · · 

Revised guard ,;ail clearances at lighting poles to comply with 
minimum design clearances for different types of weak and 
strong post guard rail. Design Manual Chapter 7 - Lighting -
will be changed to comply with this criteria in a future change. 

Added a new sheet to RC-83 for standard high mast lighting poles, 
' 

It is desired that the rev1s1ons to these standards· be incorporated immediately 
in the preparation of plans. No additional compensation will be allowed for work 
involved to.·conform to these standards. 

All proje'cts let after December 31., 1978 shall contain these revised drawings. 

CANCEL AND DESTROY THE FOLLOWING: 

Drawing Date 

Index 
RC-30 
RC-50 
RG-51 

R.C-52 

RC-53 

Sheet 
( 1 of 1) ..• Nov. 
(1 of l) ... June 
(1 of 3) ... June 
(2 of 3) 
(3 of 3) 
(1 of 4) ... June 
(2 of 4) 
( 3 of 4) 
(4 of 4) 
(1 of 2) ... June 
(2 of 2) 

15, 1977 
1, 1976 
1, 1976 

1, 1976 

1, 19 76 

Drawing 

RC-54 (1 of 
(2 of 
(3 of 

RC-55 (1 of 
R<::-56 (1 of 
RC-83 ( 1 of 

Date 

3) .•. June 1, 1976 
3) 
3) 
l) ... June 1, 1976 
l) ... June 1, 1976 
l) ... March 7, 1973 

REQUEST ADDITIONAL COPIES fRO\! 

APPROVED FOR ISSUANCE BY: 

~~ 
David C. Sims, P. E. 
Deputy Secretary for 
Administration 
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TRANSMITTAL 

LETTER 
Pub. 72 Change #1 
March 1977 Edition 

DAT 
November 15, 1977 

_ ,BJErT: 

REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION - RC-0-100 Change #1, 
March 1977 Edition 

INFORMATION AND SPECIAL INSTRUCTIONS: The attached revisions and additions should be 
inserted into your standards: 

SHEET 

Inda:,,: Sheet 

RC-10 (1 of l) 

R(>·U (1 of 1) 

RC··22 (1 thru 4) 
(5 of 5) 

RC··24 (1 ot' 1.) 

.<C-30 (1 of 1) 

RC--31 (l of l) 

RC-32 (1 of l) 

RC·· 33 ( l of l) 

RC-34 (l of 6) 
(2 thru 4) 
(5 of 6) 

(6 of 6) 

Rc.-1,0 (1 of 1) 

90 (1 of 1) 

CHANGE DESCRIPTION 

Revised the dates on the drawings which had revisions. 

Revised the extra depth pipe underdrain title to correspond with 
RC-30, Subsurface Drains. 

Revised the sections showing subgrade drains to correspond to RC-30. 

Pen and ink change. Change the date on these drawings to Nov. 15, 1977. 
Revised the wording of note 5 from Pipe Foundation Underdrain to 
Pavement Base Drain .. 

Revised the wording of Pipe Foundation Underdrain in notes to read 
Pavement Base Drain. 

Major revision: Pipe Foundation Underdrain, Type A or B, with Type I 
or II backfill is revised to Pavement Base Drain. Its location 
reflects the primary purpose which is to collect and drain the surface 
water penetrating the surface between the edge of the pavement and 
shoulder. Also minor revisions to subgrade drains and combination 
storm sewer and underdrain. Stone Foundation Underdrain, Types A and 
B have been removed. 

Revised the title - Pipe Underdrain Outlet End Wall to read: Subsurface 
Drain Outlet End Wall. 

Removed all references to Bituminous Coated Galvanized Pipe and 
added limits for coarse aggregate pipe trench backfill. 

Removed the reference to Bituminous Coating in note l.(General Notes) 

Date change only. 
Revised note 3 on each drawing to clarify Bulletin No. 15 procedure. 
Added details for expanded inlet boxes (Type 1, 2 and 3)for 
intermediate sizes between the standard inlet box and the Modified 
Type I and Modified Type II inlet box. 

Moved Modified Type I and Type II inlet boxes from sheet 5 to sheet 6. 

Removed references to Bituminous Coated Galvanized Pipe. 

Revised Detail B to read: Subsurface Drain Outlet Endwall. 

Sheet 1 of 2 

immediately 
allowed for 

It is desired that the revisions to these standards be incorporated 
in the preparation of plans. No -additional compensations will be 
work involved to conform to these standards. 

All projects let after June 30, 1978 shall ·contain these revised 
drawings. 

430/HY/hm 

CANCEL ANO l)ESTROY THE FOLLOWING: 

Index Sheet Date 

RC-10 (1 of 1) Oct. 1. 1974 
RC-13 (1 of 1) Aug, 20, 1975 
RC-22 (5 of 5) June 1, 1976 
RC-24 (1 of 1) June 1, 1976 
RC-30 (1 of 1) June 1, 1976 
RC-31 (1 of 1) Dec. 1, 1971 
RC-32 (1 of 1) Dec. 1, 1971 
RC-33 (1 of 1) Mar. 7, 1973 
RC-34 (1 thru 5) June 1, 1976 
RC-40 (1 of 1) Jan. 31, 1977 
RC-90 (1 of 1) June 1, 1976 

Sheet 2 of 2 

REQUEST Al)DITIONAL COPIES FROM 

APPROVED FOR ISSUANCE BY: 

flcwd, c~J»l.b: 
David C. Sims, P. E. 
Deputy Secretary for 

• • • - ! - .._ __ ... .: ,...,.. 
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SUB.lfCT: 

TRANSMITTAL 

LETTER 
Pub. 72 - 1977 Edition 

DATE 

March 21, . 1977 

STANDARDS FOR ROADWAY CONSTRUCTION RC-0-100 

INFOR~1ATION AND SPECIAL INSTRUCTIONS: 

This is a 1977 printir.g of the Roadway Construction Standard Drawings. 
This new printing includes a.11 previous changes and revisions prior to January
Also included is a new revision- dated Januar;y 31, 1977 as described below: 

1977. 

~ 

Index Sheet 

RC-11 (1 of 2) 

(2 of 2) 

RC-23 (1 of 2) 

(2 of 2) 

RC-25 (1 of 2) 

(2 of 2) 

RC-26 (1 of 2) & 
(2 of 2) 

RC-35 (1 of 1) 

RC-39 (1 of 2) 

(2 of 2) 

RC-40 (1 of 1) 

RC-60 (1 of 2) 

CHANGE DESCRIPTIW 

Revised to include new dates and titles, 

Redrav;;n to include 2 sheets~ 

Added Metal and Concrete Cribbing Details. Added Class 3 
Excavation for Metal Plate Pipe and Metel Plate Pipe Arch 
Culverts with Endwalls. 

Added a note for construction practice at bridge approach 
slabs when the highway has 3 and 4 lanes, 

Date change only. 

Title and date change only, 

A new d1·awing added. to the standards showing Type 4, 5, 6, and. 7 
shoulders. This drawing shall. be used to assist in the design 
for maintenance type contracts. 

New drawings added to the Standard Drawings. T'nese drawings 
shall be used to assist in performing the necessary maintenance 
operations for either slabjacking or concrete patching. 

A new drawing showing details for permanent drainage dikes. 

Date change only, 

Added details for a structural steel manhole cover and frame. 
Revised the cast iron manhole cover and frame. The Type A 
and B Modified lf1a11hole was rev:i_sed to one Modified Manhole. 

Added a note for the crosswall location spacing for Cement 
Concrete PaV--:...1....~g for Stream Beds., 

Redrawn into 2 sheets. Eliminated Type 3 Right-of-Way Fence 
and replaced it with Type 5. The braces on Type 2 and 
Type 5 Right-of-Way Fence have been repositioned and 
dimensj_oned, Also revj_sed the ground to bottom of fence 
clearance. 

Sheet 1 of 2 

~ 

RC-60 (2 of 2) 

RC-61 (1 of 1) 

CHANGE DESCRIPTION 

Added details showing Right-of-Way Fence positioning at 
structures. Added the use of Drive Anchors as alternates 
for concrete footings. Note that the positioning of the 
Right-of-Way Fence is 2 feet inside of the Right-of-Way 
Line. 

Added a detail for Removable Fence Sections at Structures. 
These are to be used as required to permit access for 
bridge inspection or other necessary entrance. 

Please note that the Standard Drawings will begin to introduce metric 
conversions for dimensions on the drawings. The metric conversions will be 
applied to new sheets as they are added to the Standards, or the conversions 
will be partial, applying only to the areas where a revision requires redrawing. 
All the metric measurements will be equivalent dimensions and will be located in 
parenthesis following the English dimension. 

It is desired that the new revisions to these standards be incorporated 
immediately in the preparation of plans. No additional compensation will be 
allowed for work involved to conform to these standards. 

All projects let after June 30, 1977 shall contain the revised drawings 
herein. 

CANCEL AND DESTROY THE FOLLOWING: 

Index Sheet 
RC-11 (1 of 1) 
RC-23 (1 of 2) 

(2 of 2) 
RC-25 (1 of 1) 
RC-39 (1 of 2) 

(2 of 2) 
RC-40 (1 of 1) 
RC-60 (1 of 1) 
RC-61 (1 of 1 

Date 

3-07-73 
10-01-74 

8-20-75 
8-20-75 

6-01-76 
6-01-76 
6-01-76 

Sheet 2 of 2 

REQUEST ADDITIONAL COPIES FROM 
Bureau of Office Services 
Pubs, & Forms Warehouse 
Bldg. #33; H.I.A. 
Middletown, Pa. 17057 

APPROVED FOR ISSUANCE BY: 

llind. (l_lJJ0) 
David C. Sims, P. E. 
Deputy Secretary for 
Highway Administration 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 

STANDARD DRAWING NO. DATE DESCRIPTION 

.EARTHWORK 
RC-IO _________ Nov. 15, 1977 __ CLASSIFICATION OF EARTHWORK 

"RC-I 1 __ (2 Sheets) ____ July 16, 1980 __ CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
RC-1~ _________ June I, I97o ___ BACKFILL AT STRUCTURES 
RC-13 _________ Nov. 15, 1977 __ .PAY LIMIT OF SUBBASE S. SUBGRADE 

PAVEMENTS 
RC-20_(2 Sheets) ____ Moy 31,1979 ___ PAVEMENT JOINTS 
RC-21 _________ Moy 31, 1979 ___ REINF. FOR R.C.C. PAV'T. 
RC-22_(4 Sheets) ____ May 31, 1979 __ CONTINUOUSLY REINF. CONC. PAV'T 

'RC-23_(2 Sheets) ____ July 16, 1980 __ BRIDGE APPROACH SLAB 
·Rc-24 _________ July 16, 1980 __ PAVEMENT RELIEF JOINT 
*Rc-25___(3 Sheets), ____ July 16, 1980 __ SHOULDERS 
RC-26_(3 Sheets) ____ May 31, 1979 ___ CONCRETE PAVEMENT MAINTENANCE 

"RC-27_(2 Sheets) _____ Jsl5 19, IQQQ. ___ PL.CEM.CONC. PAVEMENT 

Mal( a 1, 1q1't 
DRAINAGE 

RC-30 _________ Moy I, 1978 __ SUB SURFACE DRAINS 
RC-3I _________ May 31, 1979 __ ENDWALLS 
RC-32 _________ Nov.I5, 1977 __ SLOPE PIPE FITTINGS S. CONNECTORS 
Rc-33 _________ Nov.15, 1977 __ END SECTIONS FOR PIPE CULVERTS 
RC-34_(6 Sheets) ____ Moy 31, 1979 __ INLETS 
RC-35 _________ Jon.31, I977 ___ DRAINAGE DIKE 

RC-39_(2 Sheets) ____ Jon. 31, 1977 __ STANDARD MANHOLES 
RC-40 _________ Nov.15, I977 __ SLOPE PROTECTION 
RC-4I _________ Moy 31, 1979 __ SPECIAL MORTARED STONE SLOPE WALL 
RC-42 _________ June I, 1976 __ REINF. CEM. CONC. SLOPE WALL 
RC-43 _________ Moy 31, I979 __ GABION 

STANDARD DRAWING NO. DATE DESCRIPTION 

GUARD RAIL S MEDIAN BARRIERS 
RC-50 _________ Moy I, 1978 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-51 _(3 Sheets) ____ Moy I, 197~--TYPE I WEAK POST GUARD RAIL 
RC-52_(6 Sheets) ____ Sept. I, 1978 ___ TYPE 2 STRONG POST GUARD RAIL 
RC-53_(2 Sheets) ____ May I, 1978 ___ TYPE 2 WEAK POST GUARD RAIL 
RC-54_{3 Sheets) ____ Moy I, 1978 ___ GUARD RAIL S. MEDIAN BARRIER PLACEMENT 
RC-55 _________ Moy I, 1978 ___ TYPE 2 WEAK POST MEDIAN BARRIER 
RC-56 _________ May I, 1978 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC-57 __ (2 Sheets) ____ May 31, 1979 __ CONCRETE MEDIAN BARRIER 

FENCES S CURBS 

RC-60_(2 Sheets) _____ Sepl.1, 1978 __ RIGHT-OF-WAY FENCE 
RC-6I _________ Jan. 31, I977 ___ R/W GATE S. REMOVABLE FENCE SECTIONS 
RC-62 _________ Jan. 6, I975 ___ ROADSIDE FENCE 
RG-63_(2 Sheets) _____ Sept. I, 1978 PERMANENT BARRICADES 
RC-64 _________ sept. 1, 1978 __ CURBS S. GUTTERS 
RC-65 _________ Sept. I, 1978 ___ CONCRETE MOUNTABLE CURBS 
RC-66 _________ May 31, I979 ___ CONCRETE TRAFFIC SEPARATOR 

POLLUTION CONTROL 

RC-70_(4 Sheets), ____ Sept. 1, 1978--~ROSION S. SEDIMENT CONTROL 

HIGHWAY LIGHTING 

*Re-so_( 2 Sheets) ____ July 16, 1980 __ HIGHWAY LIGHTING - FOUNDATIONS 
'RC-8 I _________ July 16, I9BO __ HIGHWAY LIGHTING - JCT. BOXES - LT. DUTY 
*RC-82 _________ July 16, 1980 _ .HIGHWAY LIGHTING- JCT. BOXES-HVY. DUTY 
*RC-83_( 2 Sheets ) ____ July 16, 1980 ___ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
"RC-84 _________ July 16,I9BO __ HIGHWAY LIGHTING- LIGHTING S. ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT S PLANTING 
RC-90c.__ ________ Nov.15, 1977 ___ TREE WALLS S. MISC. DETAILS FOR ROADSIDE 

REST AREAS 
RC-9I _________ June I, 1976 __ 8RACING S. PLANTING DETAILS 

.Change No. 5 J,ly 16,lla) 

-·· 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
THE INDEX MAY NOT BE REVISED (OR ISSUED) FOR EVERY REVISION TO THE DRAWINGS. IT SHOULD BE KEPT UP TO DATE 

BY THE INDIVIDUAL AS REVISED DRAWINGS ARE RELEASED 

STANDARD DRAWING NO. DATE DESCRIPTION STANDARD DRAWING NO. DATE DESCRIPTION 

EARTHWORK GUARD RAIL 8 MEDIAN BARRIERS 
RC-IO _________ Nov. 15, 1977 __ CLASSIFICATION OF EARTHWORK RC-50 _________ Moy I, 1978 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-11 __ (2 Sheets) ____ Jan. 31, 1977 __ CLASSIFICATION OF EARTHWORK FOR STRUCTURES RC-51 _(3 Sheets) ____ May I, 1978 ___ TYPE I WEAK POST GUARD RAIL 
RC-12 _________ June I, 1976 __ BACKFILL AT STRUCTURES RC-52_(6 Sheets) ____ Sept. I, 1978 ___ TYPE 2 STRONG POST GUARD RAIL 
RC-13 _________ Nov. 15, 1977 ___ PAY LIMIT OF SUBBASE S. SUBGRADE RC-53_(2 Sheets) ____ May I, 1978 ___ TYPE 2 WEAK POST GUARD RAIL 

RC-54 __ (3 Sheets) ___ Moy I, I978=====GUARD RAIL S. MEDIAN BARRIER PLACEMENT 
RC-55_ _ ~--__ May I, 1978 TYPE 2 WEAK POST MEDIAN BARRIER 
RC-56 ________ May I, 1978 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC-57 __ ( 2 Sheets Moy 31 1979 ___ CONCRETE MEDIAN BARRIER 

PAVEMENTS 
RC-20_(2 Sheets) ____ Moy 31, 1979 __ PAVEMENT JOINTS 
Rc-21 _________ May 31, 1979 __ REINF. FOR R.C.C. PAV'T. FENCES 8 
RC-22_(4 Sheets) ____ Moy 31, 1979 __ CONTINUOUSLY REINF. CONG. 
RC-23_(2 Sheets) ____ Moy 31, 1979 ___ BRIDGE APPROACH SLAB 
Rc-24 _________ Moy 31, 1979 --~AVEMENT RELIEF JOINT 
RC-25--13 Sheets) ____ Moy 31, 1979 
RC-26_(3 Sheets) _____ Moy 31, 1979 ___ CONCRETE PAVEMENT MAINTENANCE 

-J 
Sept. I, 1978 __ RIGHT-OF-WAY FENCE 

----~,_ ____ Jan. 31, 1977 ___ R/W GATE S. REMOVABLE FENCE SECTIONS 
2 ~ Jan. 6, I975 ___ ROADSIDE FENCE 
,~ _____ Sept. I, 1978 PERMANENT BARRICADES 

Sept. 1, 1978 ---CURBS S. GUTTERS 
~---------Sept. I, 1978 ___ CONCRETE MOUNTABLE CURBS 

May 31, 1979 ___ CONCRETE TRAFFIC SEPARATOR 

DRAINAGE 
RC-30 _________ Moy I , 1978 __ SUB SURFACE DRAIN 
RC-3I _________ May 31, I979 __ ENDWALLS 
RC-32 _________ Nov. 15, 1977 __ SLOPE PIPE FITTIJ)Ua..S 
RC-33 _________ Nov.I5, 1977 __ END SECTIONS ~R RC-70_( 4 Sheets) _____ Sept. 1, I978 ___ EROSION S. SEDIMENT CONTROL 

RC-34_(6 Sheets) ____ Moy 31, 1979 __ INLETS 

RC-35 _____ ::::::::Jon.31 1977 __ DRAINAGE DIK \ 

RC-40 _________ Nov. 15, I977 __ SLO PR CTIO 

IGHWAY LIGHTING 

Re-so_( 2 Sheets) ____ June I, 1976 ___ HIGHWAY LIGHTING - FOUNDATIONS 
RC-SI _________ Dec. I, 1971 ___ HIGHWAY LIGHTING - JCT. BOXES-LT. DUTY 

RC-41 _________ June I, 1976 __ SPECI L R RED STONE SLOPE 

RC-42==================June I, 1976 __ REINF. EM. CO C. SLOPE WALL 
RC-43 Mar. 7, 1973 __ G~ 

RC-82 _________ Dec. I, 197 I ___ HIGHWAY LIGHTING- JCT. BOXES- HVY. DUTY 
RC-83_(2 Sheets) ____ May I, I978 ___ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
RC-84 _________ June I, 1976 ___ HIGHWAY LIGHTING- LIGHTING S. ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT 8 PLANTING 

Rc-9o _________ Nov.15, I977 __ TREE WALLS S. MISC. DETAILS FOR ROADSIDE 
REST AREAS 

RC-91 _________ June I, 1976, __ BRACING S. PLANTING DETAILS 

_,n 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
THE INDEX MAY NOT BE REVISED (OR ISSUED) FOR EVERY REVISION TO THE DRAWINGS. IT SHOULD BE KEPT UP TO DATE 

BY THE INDIVIDUAL AS REVISED DRAWINGS ARE RELEASED 

STANDARD DRAWING NO. DATE DESCRIPTION STANDARD DRAWING NO. DATE DESCRIPTION 

EARTHWORK GUARD RAIL 8 MEDIAN BARRIERS 
RC"IO _________ Nov. 15, 1977 __ CLASSIFICATION OF EARTHWORK RC-50 __________ May I, 1978 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-JJ__j2 Sheets) _____ Jan. 31, 1977 __ CLASSIFICATION OF EARTHWORK FOR STRUCTURES RC-51 _(3 Sheets) ____ May I, 1978 ___ TYPE I WEAK POST GUARD RAIL 
RC-12 _________ June I, 1976 __ BACKFILL AT STRUCTURES RC-52 _(6 Sheets) ____ Sepl. I, 1978 ___ TYPE 2 STRONG POST GUARD RAIL 
RC-J3 _________ Nov. 15, 1977 __ PAY LIMIT OF SUBBASE S SUBGRADE RC-53_(2 Sheets) ____ May I, 1978 ___ TYPE 2 WEAK POST GUARD RAIL 

RC-54_(3 Sheets) ____ May I, 1978 ___ GUARD RAIL S MEDIAN BARRIER PLACEMENT 
RC-55 __________ May I, 1978 ___ TYPE 2 WEAK POST MEDIAN BARRIER 
RC-56 __________ May I, 1978 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC-57_(2 Sheets) ____ June I, 1976 ___ CONCRETE MEDIAN BARRIER 

RC-2l _________ Aug.20, 1975 __ REINF. FOR R.C.C. PAV'T. 
RC-22_(5 Sheels) ____ Nov. 15, 1977 __ CONTINUOUSLY REINF. CONG. PA"\('T. 
RC-23_(2 Sheets) ____ Jan. 31, 1977 __ BRIDGE APPROACH SLAB 
RC-24 _________ Nov. 15 1977 __ PAVEMENT RELIEF JOINT 
RC-25___j2 Sheets) _____ Jan. 31, 1977 __ SHOULDERS 
RC-26_(2 Sheets) _____ Jan. 31, 1977 ___ CONCRETE PAVEMENT M 

8 CURBS 

-60__J2 Sheels) _____ Sepl. l, 1978 __ RIGHT-OF-WAY FENCE 
c-e1 __________ Jan.31, 1977 ___ R/W GATES REMOVABLE FENCE SECTIONS 

RC-62 __________ Jan. 6, 1975 ___ ROADSIDE FENCE 
C-63_(2 Sheets,__ ____ Sepl. I, 1978 PERMANENT BARRICADES 

R'l,-e4 _________ $ept.1, 1978 __ BARRICADES, CURBS, S GUTTERS 
RC-65 __________ $epl. I, i978 ___ CONCRETE MOUNTABLE CURBS 
RC-66 __________ June I, 1976 ___ CONCRETE TRAFFIC SEPARATOR 
RC-67_(2 Sheets) ____ Oct. I, 1974 ___ ANTI-GLARE SCREEN 

DRAINAGE 
RC-30 _________ May I , 1978 __ SUB SURFACE D 
RC-31 _________ Nov. 15, 1977 __ ENDWALLS POLLUTION CONTROL 
RC-32==================Nov.15, 1977 __ SLOPE PIPE FIT 
RC-33 Nov 15, 1977 __ END SECTINFO 
RC-34_(6 Sheets) ____ Nov 15, 1977 __ JNLETS 
RC-35 _________ Jan 31, 1977 __ DRAINAGE 

RC-39_(2 Sheets) ____ Jan. 31, 1977 __ STANDARD \.NHOLES 
RC-40 Nov.15, 1977 __ SLOPE ~J~ION 
RC-41 _________ June I, 1976 __ SPECIA RTARED STONE SLOPE WALL 

RC-42==================June I, 1976 __ REINF. M. ONG. SLOPE WALL 
RC-43 Mar. 7, 1973 __ 0~ 

RC-70_(4 Sheets) ____ Sepl. I, 1978 __ EROSION S SEDIMENT CONTROL 

HIGHWAY LIGHTING 

RC-80_( 2 Sheets) ____ June I, 1976, ___ HIGHWAY LIGHTING - FOUNDATIONS 
RC-Bl __________ Dec. I, 1971 ___ HIGHWAY LIGHTING - JCT. BOXES-LT. DUTY 
RC-82 __________ Dec. I, 197 l ___ HIGHWAY LIGHTING- JCT. BOXES- HVY. DUTY 
RC-83_(2 Sheets) ____ May I, 1978 ___ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
RC-84-__________ June I, 1976 ___ HIGHWAY LIGHTING- LIGHTING S ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT 8 PLANTING 

RC-90, _________ Nov.15, 1977 __ TREE WALLS S MISC. DETAILS FOR ROADSIDE 
REST AREAS 

RC-9l _________ June I, 1976 __ BRACING S PLANTING DETAILS 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
THE INDEX MAY NOT BE REVISED (OR ISSUED) FOR EVERY REVISION TO THE DRAWINGS. IT SHOULD BE KEPT UP TO DATE 

BY THE INDIVIDUAL AS REVISED DRAWINGS ARE RELEASED 

STANDARD DRAWING NO. DATE DESCRIPTION STANDARD DRAWING NO. DATE DESCRIPTION 

EARTHWORK GUARD RAIL 8 MEDIAN BARRIERS 
RC-IO _________ Nov. 15, 1977 __ CLASSIFICATION OF EARTHWORK RC-50· _________ May I, 1978 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-I 1 __ (2 Sheets) ____ Jan. 31, I977 ___ CLASSIFICATION OF EARTHWORK FOR STRUCTURES RC-51 _(3 Sheets) ____ May I, 1978 ___ TYPE I WEAK POST GUARD RAIL 
RC-I2 _________ June I, I976 __ BACKFILL AT STRUCTURES RC-52_(5 Sheets) ____ May I, I978 ___ TYPE 2 STRONG POST GUARD RAIL 
RC-13 _________ Nov. 15, 1977 __ PAY LIMIT OF SUBBASE S. SUBGRADE RC-53_(2 Sheets) ____ May I, I978 ___ TYPE 2 WEAK POST GUARD RAIL 

RC-54_(3 Sheets) ____ May I, 1978 ___ GUARD RAIL S. MEDIAN BARRIER PLACEMENT 

PAVEMENTS 
RC-20_(2 Sheets) ____ Dec. I, 1971 ___ PAVEMENT JOINTS 
RC-2I _________ Aug. 20, 1975 __ REINF. FOR R.C.C. PAV'T. 
RC-22_(5 Sheets) ____ Nov.15, I977 __ CONTINUOUSLY REINF. CONG. PAV'T. 
RC-23_(2 Sheets) ____ Jan. 31, 1977 __ 8RIDGE APPROACH SLAB 
RC-24 _________ Nov. 15, I977 __ PAVEMENT RELIEF JOINT 
RC-25___/2 Sheets) ____ Jan. 31, 1977 __ SHOULDERS 

~ 
RC-55 _________ May I, 1978 ___ TYPE 2 WEAK POST MEDIAN BARRIER 
RC-56 _________ May I, I978 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC-57_(2 Sheets) ____ June I, 1976 ___ CONCRETE MEDIAN BARRIER 

Sheets) _____ Jan. 31, I977 ___ RIGHT-OF-WAY FENCE 
_,_ _______ Jan. 31, 1977 ___ R/W GATE S. REMOVABLE FENCE SECTIONS 

_/-_______ Jan. 6, I975 ___ ROADSIDE FENCE 

RC-26_(2 Sheets) _____ Jan. 31, 1977 ___ CQNCRETE PAVEMENT MAINTE RC"6'21 _________ June I, 1976 ___ BARRICADES, CURBS, S. GUTTERS 
RC-65 _________ June I, 1976 ___ CQNCRETE MOUNTABLE CURBS 
RC-66 _________ June I, 1976 ___ CQNCRETE TRAFFIC SEPARATOR 
RC-67_(2 Sheets) ____ Oct. I, I974 __ ,ANTI-GLARE SCREEN 

DRAINAGE 
RC-30 _________ May I , I978 __ SUB SURFACE DRAIN 
RC-3I _________ Nov. 15, 1977 __ ENDWALLS POLLUTION CONTROL 
RC-32 _________ Nov.15, I977 __ SLOPE PIPE FITTI 
RC-33 _________ Nov. 15, I977 __ END SECTIONS FOR\ Pl'J?E'/ CULVERTS RC-70_(4 Sheets) June I, 1976, ___ EROSION S. SEDIMENT CONTROL 

RC-34_(6 Sheets) ____ Nov.I5, I977 __ INLETS 

RC-35 ~~---~---~: __ -:_-~:_=_: ___ Jan. 31 , 1977 __ DRAINAGE DIK 

RC-40 .Nov. 15, I977 __ SLO~R TEC N 
RC-4I _________ June I, I976 __ SPECIA M RTARED STONE SLOPE 
RC-42 _________ June I, 1976 __ REINF. C ONG. SLOPE WALL 
RC-43 _________ Mar. 7, 1973 __ GABION 

HIGHWAY LIGHTING 

RC-80_(2 Sheets) ____ June I, I976 ___ HIGHWAY LIGHTING -FOUNDATIONS 
RC-SI _________ Dec. I, I971 ___ HIGHWAY LIGHTING - JCT. BOXES-LT. DUTY 
RC-s2 _________ Dec. I, I97I ___ HIGHWAY LIGHTING- JCT. BOXES-HVY. DUTY 
RC-83_(2 Sheets) ____ May I, I97B ___ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
RC-84 _________ June I, I976. ___ HIGHWAY LIGHTING- LIGHTING S. ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT 8 PLANTING 

u 
Rc-90, _________ Nov.15, 1977 __ TREE WALLS S. MISC. DETAILS FOR ROADSIDE 

REST AREAS 
RC-9I _________ June I, 1976 __ BRACING S. PLANTING DETAILS 

-C<Dll __ _ _., _____ _ 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
THE INDEX MAY NOT BE REVISED (OR ISSUED) FOR EVERY REVISION TO THE DRAWINGS. IT SHOULD BE KEPT UP TO DATE 

BY THE INDIVIDUAL AS REVISED DRAWINGS ARE RELEASED 

STANDARD DRAWING NO. DATE DESCRIPTION 

EARTHWORK 
RC-IO _________ Nov. 15, 1977 __ CLASSIFICATION OF EARTHWORK 
RC-11 __ (2 Sheets) ____ Jan. 31, 1977 __ CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
RC-12 _________ June I, 1976 __ BACKFILL AT STRUCTURES 
RC-13 _________ Nov. 15, 1977 __ PAY LIMIT OF SUBBASE S. SUBGRADE /,-l 

/ ,1 -- \ .. , 

f·,,_1/ ', ',, 
PAVEMENTS \,_ ,-' 

RC-20_(2 Sheets) ____ Dec. I, 1971 __ PAVEMENT JOINTS 
RC-2 I _________ Aug. 20, 1975 __ REINF. FOR R.C.C. PAV'T. 
RC-22_(5 Sheets) ____ Nov.15, 1977 __ CONTINUOUSLY REINF. CONG. PAV'T. 
RC-23_(2 Sheets) ____ Jan. 31, 1977 __ BRIDGE APPROACH SLAB 
RC-24 _________ Nov.15, 1977 __ PAVEMENT RELIEF JOINT 
RC-25---12 Sheets) ____ Jan. 31, 1977 __ SHOULDERS . -. 
RC-26_(2 Sheets) _____ Jan. 31, 1977 ___ CONCRETE PAVEMENT MAIN{\ANCE 

\ . 

" ' DRAINAGE ... -;/ 
RC-30 ___________ Nov. 15, 1977 __ SUB SURFACE DRA/NS \ .j 

RC-31 _________ Nov. 15, 1977 __ ENDWALLS \ ' 
RC-32 _________ Nov.15, 1977 ___ SLOPE PIPE FITT[N_GS'\f, CONNECTORS 
RC-33 _________ Nov.15, 1977 __ END SECTIONS FOR, PIPE)CULVERTS 
RC-34_(6 Sheets) ____ Nov.15, 1977 ____ INLETS /----,'-- ··,, . 
RC-35 _________ Jan.31, 1977 __ DRAINAGE Dl~E \ '· 

\ \ 
' ' \ \_ ',_ 

RC-39_(2 Sheets) ____ Jan. 31, 1977 __ STAN~ \~A~Hoi'.ts , 
RC-40 _________ Nov. 15, 1977 __ SLOPE PR'©{ECTION \ 
RC-41 _________ June I, 1976 __ SPECIAL _"10~ARED STONE SLOPE WALN.,_ 
RC-42 _________ June I, 1976 __ REINF. GEM. CONG. SLOPE WALL '-
RC-43 _________ Mar. 7, 1973 ___ GABION 

\ 
\ . 

r \-
y 
\ 

\ 
( \ 

f I 
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STANDARD DRAWING NO. DATE DESCRIPTION 
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/\1 
I \ 

I 

/ \ 
\. 
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GUARD RAIL 8i MEDIAN BARRIERS 
RC-5Q _________ June I, 1976 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-51 _(3 Sheets) ____ June I, 1976 ___ TYPE I WEAK POST GUARD RAIL 
RC-52 _(4 Sheets) ____ June I, 1976 ___ TYPE 2 STRONG POST GUARD RAIL 
RC-53 __ (2 Sheets) ____ June I, 1976 ___ TYPE 2 WEAK POST GUARD RAIL 
RC-54_(3 Sheets) ____ June I, 1976 ___ GUARD RAIL S. MEDIAN BARRIER PLACEMENT 
RC-55 _________ June I, 1976 ___ TYPE 2 WEAK POST MEDIAN BARRIER 
RC-56 _________ June I, 1976 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC-57_(2 Sheets) ____ June I, 1976 ___ CONCRETE MEDIAN BARRIER 

FENCES 8i CURBS 

RC-60 ----12 Sheets)____ Jan. 31, 1977 ___ RIGHT-OF-WAY FENCE 
RC-61 _________ Jan. 31, 1977 ___ R/W GATE S. REMOVABLE FENCE SECTIONS 

, RC-62 _________ Jan. 6, 1975 ___ ROADSIDE FENCE 

RC-64 _________________ June I, 1976 ____ BARRICADES, CURBS, S. GUTTERS 
RC-65 __________ June I, 1976 ____ CONCRETE MOUNTABLE CURBS 
RC-66 _________ June I, 1976 ___ CONCRETE TRAFFIC SEPARATOR 
RC-67 __ (2 Sheets) ____ Oct. I, 1974 ___ ANTI-GLARE SCREEN 

POLLUTION CONTROL 

RC-70_(4 Sheets) ____ June I, 1976 __ EROSION S. SEDIMENT CONTROL 

HIGHWAY LIGHTING 

RC-SO __ ( 2 Sheets) ____ June I, 1976 ___ HIGHWAY LIGHTING - FOUNDATIONS 
RC-SI _________ Dec. I, 1971 ___ HIGHWAY LIGHTING - JCT. BOXES-LT. DUTY 
RC-S2 _________ Dec. I, 1971 ___ HIGHWAY LIGHTING- JCT. BOXES- HVY. DUTY 
RC-S3 _________ Mar. 7, 1973 ___ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
RC-S4 _________ June I, 1976 ___ HIGHWAY LIGHTING- LIGHTING S. ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT 8i PLANTING 
RC-90 __________ Nov.15, 1977 ___ TREE WALLS S. MISC. DETAILS FOR ROADSIDE 

REST AREAS 
RC-91 _____ _ ___ June I, 1976 ___ BRACING S. PLANTING DETAILS 



INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 
THE INDEX MAY NOT BE REVISED (OR ISSUED) FOR EVERY REVISION TO THE DRAWINGS. IT SHOULD BE KEPT UP TO DATE 

BY THE INDIVIDUAL AS REVISED DRAWINGS ARE RELEASED 

STANDARD DRAWING NO. DATE DESCRIPTION STANDARD DRAWING NO. DATE DESCRIPTION 

EARTHWORK GUARD RAIL 8 MEDIAN BARRIERS 
RC·IO .. _________ Oct. I, 1974 ____ CLASSIFICATION OF EARTHWORK 

i 
RC·5Q __________ June I, I976 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 

RC·I I __ (2 Sheets) ________ Jan. 31, 1977 ___ CLASSIFICATION OF EARTHWORK FOR STRUCTURES 
RC·l2__ _ _ __ .. ____ June I, 1976 .. _BACKFILL AT STRUCTURES 
RC· I3 --- ·--- Aug. 20, 1975 _ _ . PAY LIMIT OF SUBBASE S. SUBGRADE 1i~ 

1b 
RC·5I _( 3 Sheets) ____ June I, I976 ___ TYPE I WEAK POST GUARD RAIL 
RC·52 .... 14 Sheets) ______ June I, I976 ___ TYPE 2 STRONG POST GUARD RAIL 
RC·53 __ (2 Sheets) ____ June I, 1976 ___ TYPE 2 WEAK POST GUARD RAIL 
RC·54_(3 Sheets) ____ June I, I976 ___ GUARD RAIL S MEDIAN BARRIER PLACEMENT 
RC·55 __ . --·- ____ June I, I976 ___ TYPE 2 WEAK POST MEDIAN BARRIER 

PAVEMENTS 
RC·20 ___ (2 Sheets) ___________ Dec. I, 1971 _ _ __ PAVEMENT JOINTS 
Rc-2I -- ---- _Aug. 20, 1975 .. ____ REINF. FOR R.C.C. PAV'T. 
RC·22_(5 Sheets) _____ __ June I, 1976 _____ CONTINUOUSLY REINF. CONC. PAV'T. "\) 
RC·23_(2 Sheets) ____ Jan. 31, 1977 _____ . BRIDGE APPROACH SLAB 
RC·24 .... - ... _______ .. June I, 1976. _PAVEMENT RELIEF JOINT ~ 
RC·25 __ .. (2 Sheets) ___ Jan 31, 1977 ___ .SHOULDERS / f 
RC·26_(2 Sheets)___ Jan. 31, 1977 ______ .CONCRETE PAVEMENT MAINTEN;,NC~, 

DR~~~:OG-=---- __________ June I, 1976_ . _ SUB SURFACE DRAINS \\:) 

RC·3I -· ____ Dec I, 1971 _____ .ENDWALLS ~~ 
RC·32 -- .Dec I, 1971 _ -- SLOPE PIPE FITTIN S NECTORS 
Rc-33 __ .__ __Mar 7, 1973 ___ END SECTIONS F BIPE C LVERTS 
RC-34_(5 Sheets)_ _ __ June I, I976 __ !NLETS ~ ·x 
RC·35 _________ Jan 31, I977 __ DRAINAGE \~ 

RC·39 ___ {2 Sheets) ___ . _ _ Jan. 31, I977 ___ STANDARD ~OLES 

!· 

i 

'i ), 
/.

,, ,, 

RC·4Q_______ Jan. 31, 1977 ____ SLOPE PROTECTION 
RC·4 I _________ June I, I976 __ SPECIAL MORTARED STONE SLOPE WALL 

(:~ 
~

,,_.1,_ { \ i; 
RC·42 _______ June I, I976 __ REINF. CEM. CONC. SLOPE WALL 
RC·43 _________ Mar. 7, 1973 ... ___ GABION 

'-; 

~- ·: 
\. \ \ c~' 

RC·56 ____ ---·-- ____ June I, I976 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
RC·57 .... (2 Sheets) _____ __ June I, I976 .... ____ CONCRETE MEDIAN BARRIER 

FENCES 8 CURBS 

RC·6Q __ {2 Sheets). ___________ Jan. 31, 1977 ___ RIGHT·OF-WAY FENCE 
RC-6I -- --- ······- --- _Jan. 31, 1977 _____ R/W GATE S REMOVABLE FENCE SECTIONS 
RC~2 __________ Jan 6, I975 ____ ROADSIDE FENCE 

______ June I, 1976 -- __ BARRICADES, CURBS, S GUTTERS 
___ June I, I976 ____ CONCRETE MOUNTABLE CURBS 

----·---·-·-·---- June I, 1976 ..... -- ___ CONCRETE TRAFFIC SEPARATOR 
_____ Oct. I, 1974. _______ ANTI ·GLARE SCREEN 

LUTION CONTROL 

RC·70_( 4 Sheets) ____ .... June I, 1976 ___ EROSION S SEDIMENT CONTROL 

HIGHWAY LIGHTING 

RC·SQ __ ( 2 Sheets) ____ June I, I976 ____ HIGHWAY LIGHTING· FOUNDATIONS 
RC·SI __________ Dec. I, I97I ___ ... HIGHWAY LIGHTING· JCT. BOXES·LT. DUTY 
RC·82 __________ Dec. I, 1971 ___ .... HIGHWAY LIGHTING· JCT. BOXES· HVY. DUTY 
RC·83 __________ Mar. 7, 1973 __ .HIGHWAY LIGHTING· LIGHTING POLE DETAILS 
RC·84 __________ June I, I976 ____ .. HIGHWAY LIGHTING· LIGHTING S ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT 8 PLANTING 

RC·9Q _________ June I, I976 __ TREE WALLS S MISC. DETAILS FOR ROADSIDE 
REST AREAS 

RC·9I _________ June I, I976 __ BRACING S PLANTING DETAILS 
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Rock Slope 
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L ,. Length of slope. 
"'T = 10 feet where Lis IOfeet or more 
• T "L When Lis less than 10 feet. 

E" C/2 

Notei The above values sholl be applied for 
rounding the top of slopes of drainage 
swoles, channels, ditches, and parallel 
ditches. 

-ROCK CUTS- -NORMAL CUTS

ROUN DING OF CUT SLOPES 

EXCAVATION ADJACENT TO ROADWAY 
IN LIE~ OF_ GQMMON BORROW EXCAVATION 
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Swale __ .,, Subgrode Median Swale 

-Roo dwoy E.~covo t io" -
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-----' Roadway "-, 
Embankment , 

x= 12 inch maximum 
around entire endwall 
footing. ,, __ 

-,-1 

" 

EXCAVATION FOR ENDWALLS 

Gruund Line or Subgrode Elevation 

De'pth 
OS 

Required 

_l_ 
EXCAVATION FOR REMOVAL OF EXISTING PIPE 
OR STRUCTURE WHERE NO REPLACEMENT IS 

l REQUIRED 

SPILLWAYS 

= _--________ --:J ____ =-:J--

- Embankment-

ROADWAY SECTION SHOWING CLASS I EXCAVATION I 

T 

Slope@ As indicated on the construction cross-sections. 
Classification is shown for ditch bottom widths of less than 8 feet. 
When ditch width is 8 feet or more,oll eitcavation is Class I. 

The payment for this area of excavation will be 
-considered incidental to the excavation of the 
I Parallel Ditch 

for rounding details, see 
Rounding of Cut Slopes \ Ditch width 

2:1 or It! 

INLET AND OUTLET DITCHES 

Rounded to ellminote low 
area at toe of slope --

~ 
- Roadway Embankment-
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-CLASS C-

' 

' " C) . • ~ 
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,,,_ I 
--~oodwoyExcovolion-.- For Rounding.../ 

Detai Is, see Rounding of Slope 

PARALLEL DITCHES 

\_See Inlet 8 Outlet 
Ditches for Pay Limits 8,D, I 

""',jl-

Closs C Bedding tor 
Pipe Arch 

12'' Depth Min. 

"' 

' 2: I Slope or as_/ 
Directed * Diversion Ditch shall 

be measured a paid 

DIVERSION DITCH for by the linear foot. 

Ground Line ( for Pipe Underdraln ln1talle1tio") 

~ 
, S(d. Pipe U-droi" 

W /J // // A ~ 
I 

Vorioble 
Edro Depth 
Pipe U-droi" ., Poyab!e 

Additlonol Depth 
of 

E.~cavotlon 

Directed 

-. 
N 

-. o, 
Trench Thru Rock :: (\j 

or Hard Shale t .'.: . ~ 
N, 
:::::. ~ 

Imperfect Trench 

I. 0. - Nominal inside diameter of pipe. 
0.0. - Outside diameter of pipe barrel or shell. 
H.D. ( Hub Diameter)- Outside diameter of pipe at bell or band. • w-'I 2.0 ft.+ H.0. for pipes or pipe arches not exceedin; 48" l.D. or Span, resp. 

I 2.5 ft.+ H.0. for cipes or oipe on:hes exceeding 48"LO. or Spon, resp. 

· A tolerance of one foot on each side of the trench will be allowed in 
excess of the specified trench width. All excavation rn excess of the 
apecified trench widths ond the additional backfill materiol required 
shall be at the contractors expense. 

a. 4 ft. mln!mum, where practicable, in embankment areas 
b. Vories ln conformance with class of bedding applicable to pipe instoll

ation. (See RC- 30 for bedding treatment ) 
c. When the material encountered is unstable, it shall be entirely 

removed under the pipe for the 1:JIJ width of the trench or os otherwise 
required for the particular condition. 

H. Height of fill over top of pipe. 

* The trench width for Combination Storm Sewer and Underdraln shall 
have a specified width of 1.0 ft. plus H.0 as shown on RC-30 

EXCAVATION FOR PIPE BEDDING S. TRENCH DETAILS 
FOR PIPE CULVERTS S METAL PIPE ARCH CULVERTS 

NOTES: 

7y1:;7~,-;r-1'; r,;y 0w1/7,7/~:):, 
, //,,,,./,,'/////0·///// ,1/ / /- //j/ /j//~EmbonkmentSlope 
/" . / . ~'//. / / /, //, 

~;Embankment Areg.~ / /,// 1/ / //,,.'/ ,~, I'-. 
///(///// '// //////,// , / / / , / 1/// -<, ·'';---, 

10 /' .·_/,,,///// ,/.'/,'_, 
'1 S/o.e_e {Max.) 0 / ~,fa/Limits for excdvOtion ', /// ,..,___ 

'//// ·/_,,., 
1Y2,r .., / /..> . , /, 

/////,r/,/'-. 
/" / / // 

For dimensions o,b, and w see notes for PIPE BEDDING 
8, TRENCH DETAILS FOR PIPE CULVERTS$ 
METAL PIPE ARCH CULVERTS 

-TRENCH 
SECTION-

~ _,A; 
~~p 

EXTRA DEPTH 
PIPE UNDERDRAIN 

CLASS I EXCAV. --™ 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

~ -.." -t.9.0. 
MAXIMUM PAYABLE EXCAVATION FOR TRENCHES IN EMBANKMENT AREAS FOR PIPE CULVERTS, CORRUGATED 

META[_ PIPE ARCH CULVERTS. METAL PLATE PIPE CULVERTS S METAL PLATE PIPE ARCH CULVERTS 
( For pipes with an inside diameter of less !hon B feet ) 

CLASS 2 EXCAV. ~ CLASSIFICATION OF EARTHWOR~~ 
CLASS 4 EXCAV. ~ 

COM MON BORROW EXCAV. 

EITHER ;rLASS I K;--'>>~ .... ~>i 
COMMON BORROW EXCAV. ~ 

Reco~-~ende~ ?J.n_'7 15, IY?? I Approv.~ ~ :s; /P?? Sht...l.Of J_ 

(,dJ/::;,_,_,,,,;., il ?1 ?W ,-~ R" I"\ 
o'irectar, B!.!reou cf Desig'l ' OefJ:uly Chief H"W . (nlJI'. ~ 



.. , 

Swale 

E~ 

Note, The above values shall be applied for 
rounding the top of &lopes of drainage 
swales, channels, ditches, and parallel 
ditches. 

• Except cut ln hard rock without overDurden, and 
except as indicated on Contour Grading and 
Drainage Plans ,or cross sections prepared 
there from, ~t---T 

,,,.,~~ 

-Roadway Elcovotion-

( _;;; - "'0----~~ 
Shoulde~ 

,-----'1\-
Q _____ _ 

---- '-
Roadway ', 
Embankment , 

--i.i.:-r~ 
X" 12 inch maximum 

around entire tndwall 
footing. 

~

'--s,_ 
J 

' 
Outlet 

~xi- ...jxf-&Porolle1Dltches' 

-ROCK CUTS- -NORMAL CUTS

ROUNDING OF CUT SLOPES 1 EXCAVATION FOR ENDWALLS ; ~ 
()/\ 

Riohl-of-Woy Line as indicated on 
the construction drowln1,1, 

EXCAVATION ADJACENT TO ROADWAY 
IN LIEU OF COMMON BORROW EXCAVATION 

Ground Line 

Ground Line or Subgrade Elevation z~' I 
~t~-.:* ,.v ~ / -6 Mox'\ O~pth 

" Required 

_j_ 
EXCAVATION FOR REMOVAL OF EXISTING PIPE 
OR STRUCTURE WHERE NO REPLACEMENT IS 

I REf\£0,) 

Norma/4ur,!_a_~o. Cut 
or Em\an;~e 

!'tr 1'.lfl ii 

~~/ 
ILb_WAYS 

Slope ED As indicated on the construction cross-sections. 
Clou/flcaflon Is shown far ditch bottom width, of less than 8 feet. 
When ditch width is 8 feet or more,oll ell.covotion is Closs I. 

I 

The payment for this area of excavation will be 
considered incidental to the excavatim of the 
Parallel Ditch 

For rounding details, see 
Rounding of Cut Slopes l Ditch width 

INLET AND OUTLET DITCHES 

Rounded to eliminate low 
area at toe of slope ~-

'----, 
- Roadway Embankment- '"'-

3'Min.1 t: 

T 

=--

. ,........-_.;,-
?- IB"Min 

-CLASS A -

• • .. 
-CLASS B-

w 

I ~9p~f I 

~ 
I I 

~If 

-CLASf C-

' 

Q 
d 

j 
h . ., 
• • ~ a 

__L 

~Roadway Excavation ~ 

_.,. 
· For Rounding 

Details, see Rounding of Slope 

PARALLEL DITCHES 

\__See Inlet a Outlet 
Ditches for Pay Limits 

91 Closs C Bedd•"lil for 
Pipe Arch 

* 1h.l 
2: 1 Slope or as _J e1dsting ground 

Directed * Diversion Ditch shall 
be measured a paid 

DIVERSION DITCH for by the linear foot. 

Ground Line ( for Pipe Llnderdroin ln1tollotlon) 

Trench Thru Rock 
or Hard Shale 

~-~ 
,::'N 

g_ -= . ~ .. 
:::::~ 

Imperfect Trench 

I. 0. - Nominal inaide diameter of pipe. 
0.D. - Out side diameter of pipe barrel or shell. 
H.O. ( Hub Diameter)- Outside diameter of pipe ot bell or bond. 

··1 
2.0 ft.+ H. D. for pipes or pipe arches not ei.ceedinQ 48" I. D. or Span, resp. 
2.5ft. + H.O. for pipes or oipe arches exceedinQ 48.LD. or Span, reap. 

A tolerance of one foot on each side of the trench will be oltow1d In 
excess of the specified trench width. All 11tcovotlon in axcesa Of the 
apeclfltd trench widths and the odditl:inol backfill material required 
shall be of the contractor, expense. 

< i /'\ v ,, 
I\ J \J 

\ l Fi Std. Pipe U-droin 
s,bQ,adt (fo, pp, fouodatioo ~UM --'-t--

a. 4ft. minimum, where practicable, in embankment areas 

Subgrade Median Swale 

ROADWAY SECTION SHOWING CLASS I EXCAVATION I 

. 7~) Em...,kmoot Sbpo :*' ,..,,'l. o/% ,,7, / // ,~ 
,01/~ /,// %;: 1/'.;,'/,//1/ ~ /~ 1~ ---
0'// E bookmoot A,o~ 1///, / /// / / /// . / , /// ,-.__ 
;?/;!; ;F ~ 'n //J /, 1//1//4;,;_, ,_ ,,;,.,;;, %';?, ), 

10-,SiopoJMo,J ~@~} ///~ 
~ ~//HUur, 

-~~ 
NOTES: . 0 band w SHE CULVERTS PIPE BEDDING notes for a - n11ons , ' FOR Pl P 
For d1~eCH DETAILS CULVERTS a TRE PIPE ARCH METAL 

-TRENCH 
SECTION-

-r,. 
~.o. 

MAXIMUM PAYABLE EXCAVATION FOR TRENCHES IN EMBANKMENT AREAS FOR PIPE CULVERTS, CORRUGATED 

METAL PIPE ARCH CULVERTS, METAL PLATE PIPE CULVERTS 6 METAL PLATE PIPE ARCH CULVERTS 
( For fiPH with on Inside dlomtttr of ltH than e fHt ) 

I ' 
',·<.-·) lJ--dra1n 1nstallotion) ,f/, I 

12• Depth Min. •• 
N 

Poyable 
Additional 01plh 

of 
E~cavotlon 

EXTRA DEPTH 
UNDER DRAIN 

CLASS I EXCAV. ~ 

CLASS 2 EXCAV. ~ 
CLASS 4 EXCAV. ~ 

COMMON BORROW EXCAV. -

EITHER ,f,LASS I ~ 

COMMON BORROW EXCAV. . ''·· 

b. Vories In conformance with class of beddin9 applicable to pipe 1n1tall
otion. (SeeRC-30 for bedding treatment) 

c. When the moteriol encountered is unstable, It shall be entirely 
removed under the pipe for the full width of the trench or 01 otherwlte 
required for the particular condition. 

H. Haight of fill over top of pipe. 

* The trench width for Combination Storm Sewer and Underdroln 1hall 
ho'i'I o sp•cifled width of 1.0 ft. plus H.D. as shown on RC~30 

EXCAVATION FOR PIPE BEDDING 6 TRENCH DETAILS 
FOR PIPE CULVERTS 6 METAL PIPE ARCH CULVERTS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

Recommended ~ I, l17"r 

4 D £ ,4 , 
?ir•ctor, Bureau of Design 

A d C9d Ii /1?',I- I Sht . ..LOf .L pprove Je;::?: 
£,1 cf' 

Deputy Chief Hwy. Enqr. IR 
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_.j 1-!;:g: 
Mox. 

Lo-:1 [._ 
Mox. 

----
' ' ---~-- .......__ 

' ' 
' ' \ 

--1 1-f,o" 
Mo, 

~-;,\'11"-'vj/1/--2 

1'-0"; 
M·a;i J..-- ~ ~· 

Me< 
,·-~ ~ ~ ~ ~ ~- [1'-o" 
Max. Mox.. Mox. -1 Mox 

STRUCTURES OVER STREAMS 
INCLUDING METAL PLATE ARCH WITH FOOTING 

-,. When right angle span is less than 8 1 oil excavation is Closs 3. 

1'-0" I L 
Mo, 

</// 
Proposed Railroad or Highway~ LRoodv{oY/ 

V7777n$7 ; L _______ =z._~ng 
Grode of Highway\ Proposed Railroad or ~ighw~--:l, 

i----~--_] 

Ground Line 

No proposed gradinPc on under
passing roilro d, or ewer ro/;¥i 

__ }<_ 

I ! 
I ' I I 

I I 

' I 
I : 

Ground Une 

No proposed grading on under 
passing railroed,or lower roodwo 

// 

I~ 
-, Moll. ~~ Mox. 

Subgrode elevation of 
proposed lower roadway 

or railroad roadbed. 

~~ Max. 
aj ~ 
Mox. ~~ Mo, ~~ Mo, 

Subgrade elevation of 
proposed lower roadway 
or railroad roadbed. __.j ~1'-0" i'-_Q'~ 

Mox. Mex. 

GRADE SEPARATION STRUCTURES 

Grode of 

c--- _Proposed Highway or Railroad __________ _ 

-----' :: ---------.---:--- ,7 
~' -,:-,,+_ when spec1f1ed 1 

1 
• h-Bem, I 

1 - '1"'-----._'-- P,opos,d Fimshed I [ 
Lm•,1 ,, 11 

Ground I ---.....__"-----"-~Slope I I 

I "'- I I 
"'- '--. I I 

~~· Mox. 
·~~ 
Mox. 

FILL SECTION 

"~" i i 
"'-~II 

~,l ! 

1~-= 
• I 

l-ON Moll. j j__ 

c, 
I I 
I I 
I I 
I I 

o/i////////,// 
Proposed subgrode / / / 
of Lower Rdwy, Railroad 
or Finished Elevation.a 
Stream Ch.onnel 
/// ,I 

TYPICAL STRUCTURE ELEVATION 

Underpossing Railroad 
or Rood 

j~· 
Mox.. 

CUT SECT I ON 

I.-

Ground Line 

~ µi; ~ I.-Mo, 

WING WALLS 

ll'-n"l11l When less than 8ft. 
~ ell ex.covotion is Cl.3 

RC.BOX CULVERTS 

a 

f;$ 

~~ Mo, 
,·;Q:j I.-
Ma, 

RETAINING WALLS 

11'-d'.I (•) When less than 8ft. h'·O".i 
[Max] all eKcovotlon is CL 3 ~ 

R.C. TIED ARCH CULVERTS 

CLASS I 0.CAV.~ 

ROADWAY ITEM 
( To be included In Rood way quantities) 

CLASS 3 EXCAV. 
STRUCTURE ITEM 

( To be included in Structure quantities) 

NOTE: Special situations involving eltCOVoHon not ent"'1 covered by thfs 
drawing must be defined on the de9forl drawfng by 9"tcha md/« 
described in the Special Provisions. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

FOR STRUCTURES 
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~ ! 1'-0" 
Mox. 

/ 

rc.o· I I 
Mai~' f.-

,,.- ----- --

Sfreom Bed 

I i 1'-0" 
-~ ~Jt I~ I--

Mox. 
-.I lt:Q" 

Mo. 
1'-0" i 
Mo. 

STRUCTURES OVER STREAMS 
INCLUDING METAL PLATE ARCH WITH FOOTING 

-If When right angle span is less than s' all excavation is Closs 3. 

1/ 
. Roadway i'.

///, ,, 
Proposed Roil_r~~_d~r-~_!ghwoy~:::.z__~ng 

I~'. ---! Mox. 
1'-0" I 1 
-.·;·";1 I --
m ox. r 

c_:_ ... --

Subgrode elevation of 
proposed lower roadway 

or railroad roadbed. -~ lf:o" 
Mo. 

,co·~ I--
Mc, 

GRADE SEPARATION 

r----7r----------------------~~.-

~~· Mox. 

I '- 11 

' ~-- ''---------------------
1 ~ .........,-l-7./4 ,........, 
I _ "- I[ '--Berm when specified I I 
I - ~-'r:;.............._ I I 
: Grqund 1-.....__-........_ ........._ Proposed Finished I I 
1 Lme7 1 '--.__ ""- ~Slope 1 I 

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

'-,, I I 
'-s I 
'--.__........._ I I 

"""-.........._ I I . 
~ I I l "¼-.II 

" ! 
~-~ 
Mox. 

,, 
I I 
I I 
I I 
l l 
1/ 

Pr0PQsetf subgrode 
of Lower Rdwy, Railroad 
or Finished Elevotion_o: 
Stream Ch,onnel 
///) 

FILL SECTION 

N-= _c-J 
' I 

,_,.../ ,-
j ,~L 
~ 1-0" ""'' 11.-

Grode of Highway--,_ 

,i--!---· ________ / 
' i ,- Ground Line Ground Line 
1 j ___ ~proposed grading on under 

• po~ng roilrood,or lower roodwo·. 

Proposed 
Finished Slope 

Underpossing Railroad 
or Road 

• 

TYPICAL STRUCTURE ELEVATION 

1'-0" I 

Mox. 

~ 

I I 1'-IL 
------1 ~ox 

WING 

Gl'OlXld Line 

RC.,8OX CULVERTS 
I 

I'~ i-
Mo, 

W_ALLS 

11'-o"lt•) When less than 8ft. 11•-o•J 
[Mml all excovotion is Cl.3 IMa7J 

R.C. TIED ARCH CULVERTS 

CLASS I EXCAV. ~ 
ROADWAY ITEM 

(To be included in Roodwoy quantities) 

CLASS 3 EXCAV. 
STRUCTURE ITEM 

( To be included in Structure quantities) 

NOTE: Special situations involving excavation not entirely covered by this 
drawing must be defined on the c!Mign drawing by sketches and/or 
described in the Special Provisions . 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

FOR STRUCTURES 
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) 
1._ Pipe and-\ \ , 

Channel e, 'l, 
\ f?'lt>' \ 

C \\ o('I' \ \ f?x ~tC. \ 

,,_ \ \ 

The bed and trench shall be formed 
as specified in Seclion 603.3, Form 408. 

Excavation will be measured and paid 
for as Closs I EKcovotion, except as noted 
in Section B-B and Section C-C. 

\------Limit of actual 
Excavation 

v ; '?\0,e'?,,;l·'\ \ 
\ \ 

~--~~ - - - - - - \:;:- -'---
_........-- - - -'-- - --_---T--~ 

\ \ \ \ ' 
\ \ \ " 

:/1~ ,//0/ 
//j_,;_,/ . , / / ,- / -~ \ \ h \ Face of '. 

\ \ \1-~:o\\"_\ ___ ---~\[Endwoll '-

\·---1,:-;"19 1-1'----- ,---~1, ~-......., "" 
Proposed 

Grode 

Vertical~ , 11 hr--- - -~'-, ,, " \ I -r----~- 7' '<', , 
\ 'I)\,--- --...........'\"--..__ '--.._'- "- r 

! I \ I I I ~ ~\_?-..... ', ,'::_, '--
\ i I 1 

~

1 

Face of____,./\~.__::,'> '':.:, '-) 

A 
\ ! ~J \\ Footrng \ x·, ', ''.:::,I 

\ \ I '~ A \ V '-,-,', '-.._ y 
~ 

LJ \ I I I I _:sj~Face of Wing____,,.,.,-\ '-..., '- v-1 

\ ,! I I I \ \ \ 
'-~-L l \ \ 

\ \ \ 

\ 
\ ·, 

\ \ \ 
\ \ \ 

\ \ 
) \ 

IS 

\ \ 

PLAN 

+ 
· See Note 

\ 
Proposed 

Grode 

Ground Line\ 
I 

Proposed 
Finished Grade 

or l' __ l . 0.15~ise 

~'. 
Mox. 

~ ~ Max. 

SECTION A-A 

"tc1oss I Excavation for spans greater than 
a' or Class 4 Excavation for spans less 
than 8' to a maximum of 4' above the top 
of the Plate Pipe or P!ate Pipe· Arch. 

Excavation shall be in accordance with 
Section 603, Form 408. 

Ground Line , 

Proposed Stream Bed _j 

Flow Line or 
Stream Bed S_e_an 

SECTION C-C 

~ -,----

~ L 

~ -~ 
[~_./Embankment~' ~ 
I I --------

1 I 
I \Tsee Note 7 
I \ / 

~~_;_ %:' . ;<,; 

SECTION B-B 

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

\. 

Ref. 
Pt. 

Ground Line 

1'-0" * 
Max. · 

No Proposed 
Grade 

METAL CRIBBING 

Ref. 
Pt. 

Ref. 
Pt. 

* l'M" ax. when a Structure Foundation urom 1s requ1rea. 
A · ionol Excavation required beyorod p_9ylimits for placement of 
No. A course aggregate is incidentol/o metol cribbing. 

0Ll 
Lr-· ---r.;_L_-----.ri 

Lr- --- !--"1. 
o Proposed 

Grode 7 
I 

1'-0"! 
Mox. I 

CRIBBING 
0;,ff1'-6" Mox. when a Structure 

Foundation Drain is reQuired. 

r-, 
('LL_ 

Lr-,-= = ----7 01--L_ --,. 
' --vr-,-_ ,.,._,__ 

\'- Ref.___.... 
Pt. 

Ground Line 

1''-0" * 
Mox. 

---· ._...,. ~--, ... -...-, .. ,.--
- ··-·-~ 

CLASS I EXCAV.~ 

ROADWAY ITEM 
(To be included in Roadway quantities) 

CLASS 3 EXCAV. 

STRUCTURE ITEM 
(To be included in Structure Quantities} 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 
FOR STRUCTURES 

"''ZJ"':J/:Z.'11, /971 
7
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~/\ \ 
) 

The bed and trench shall be formed 

ct_ Pipe and-\ \, 

as specified in Section 603.3, Form 408. 
Excavation will be measured and paid 

for a~ :; __ ~:;,m A-A, 
in Section B-B and Section C-C. 

Channel e i 
\ '?,o' \ 

C \ ~ \ 

V 
\ '?' t:,.~c"- \ 

____ :,._, :·~,•·'\_~\\,.,_ ___ _ 

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

\----Limit of actual 
EKcovation 

\ \ \ Face o/'-
\ ,' \t-~1-0.\) \ \ [Endwall "'-""-\< <aQ'c ~'a,--- ----- "'- , 

Proposed 
Grade 

Ground Line 

No Proposed 
Grode 

~I /~=~ 4 ~= ==----= 
Ground Line 

1

1 \ '- ......._ ""-'" I '-r--'c,---- __ __,_,,~_,___ '- ' 
\ I '[;-,=----\- ~ ' " ' 
\ I I !l,=..-_-_ -~-A;:,..:-----':__,, ', Vertical 

\ I I I ~ '>, ', ',''- , 
\ \ I I I Face of ',' ', '- "-

A \ l I !'I I Footing y>("-, ''::::.-::::_,/ 
i \ \ 11 I tr--\__~ \ '--.._ '-, '...__ Y 
L __ \ \ 11 I I :~--Face of Wing_../ -.....____ '---JY 

SECTION A-A 

I II ill \ \ \ 
\._jj __ LJ l ' 

\\ \ \\ 
~ 

PLAN 

Proposed 
Finished Grade 

t 5,. Not,~ Ground Line 

* * Flow Line or _ _c __ / A 
Stream Bed f----~----, 

SECTION C-C 

Proposed 
Grade 

tExcovation including the portions of endwolls 
above the flow line and to a maximum of 4' 
above the top of the pipe will be Closs 4 
Excavation for spans less than e'and Closs 

~ ,,.,,--- --c== 

I Excavation for spans 81 or greater for 
metal plate pipe arch. 

Ground Line 

Proposed Stream Bed 
or Flow Line 

~ 
r~ / Embankment./ 

I
I ______ T ____ _ 
\ Plate Pipe or 
\tsee Note

7 
;Plate Pipe Arch 

I~ 

SECTION B-B 

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

Ref. 
Pt. 

.,,._/ 
Pt. 

METAL CRIBBING * 1'-6" MOie when o Structure Foundotion Drain is required. 

Ref. 
Pt. 

Ref. 
Pt. 

Additional Excavation required beyond paytimits for placement of 
No. 2A course aggregate is incidental to metal cribbing. 

0.15 x. Rise 
I' Min. ® 

r7 r,c_,__ 
Lr-r- -=-----'] 
r'- '-- - - -,--,J 
Lr- --- ' -

Ground Line 

CONCRETE 

No 

Vertical 

CRIBBING 
* i'-6" Mox.. when a Structure 

Foundation Drain is required. 

@ For Metal Plate- Pipe-Arch w11h spans 8' or greater the 
excavation between the Flow Line and the lower limi1 of 
Cl. I Excov. shall conform to the area shown with the Cl. 3 
Excov. symbol. The Cl 3 Ex.cov. quantity shall be measured Bi paid 
for to the rectangular limits shown as A and B in Section C-C. 

* * When deemed necessary to excavate below the bottom 
of the flow Jine,a!I excavation within the limits of the 
bottom of the ex.coveted trench and the top of the 
existing ground will be paid for as CL. I Ex.covotion for 
spans greater than 81 and as CL.4 Excavation for spans 

e'and less. The backfill maleriol for the undercut area 
shalt be placed and shaped to conform lo the bottom of 
the culvert, all of which will be considered incidental to 
the class of Excavation specified. 

r, 
0LL__ 
4- -----'l 01-r:---,. lr--r--=:-

r'-L_ 

,·-o· * 

Ground Line 

CLASS I or4 EXCAV.-W/4sj 

ROADWAY ITEMS 
(To be included in Roadway quantitln) 

CLASS 3 EXCAV. 

STRUCTURE ITEMS 
(To be included in Structure quantities) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

FOR STRUCTURES 
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finished slope 
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top of pavement 
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TYPICAL CROSS SECTIONS - ABUTMENTS ON FILL 
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WING 

TYPICAL CROSS SECTIONS - ABUTMENTS IN CUT 
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METAL It ARCH CULVERT 

BACKFILL 8 EMBANKMENT CONSTRUCTION AT STRUCTURES 

NOTES 

• Backfill and embankment shall be placed in accordance with fhit Standard DrowinQ unlH• otheTWIH 
shown on the structure drawint• . 

• Structure backfill shall consist of material meeting the requirements of Section 350, 2 
of Form 408. Rock which con be placed ond compocted in layers of 12 inches or IHs, 
may be used. However, rock shall not be permitted for structure backfill at metal 
plote arches. Any shale, regardless of whether it is classified os rock or not, shall not be permitted 
in structure bockfill. Steel Slog, such os that resulting from the production of steel in bosic 
oxygen or electric ore furnace or by open hearth , shall not be permitted as structure 
backfill. 

• Structure backfill will be measured and paid for as Selected Borrow Excovotion - Structure Backfill 

• Backfill limits at retaining wall• and wlnqwolls for culverts shall be treated the some 
as flared abutment winQwalls. 

• Backfill construction at R. C. 8011: Culverts with the top slob at rood way vro4e shall be treated 
the some as abutments . 

• Backfill construction at culverts where the top of the culvert is near 1ub9rode shall be 
considered as a special case and shall be treated 01 shown on the structure drawings 
or as directed by the engineer 

• Structure backfill and adjoining embankment shell be pieced simultaneously unleu otherwise 
permitted by the e noineer . 

• Struclure backfill quantities ore shown on the structure drawings. 

• Material removed beyond the specified llmlts of Closs I, 2, or 3 excavation .. 
shall be replaced with Structure Backfill and no payment will be mode for material removed or 

for structure backfill placed beyond the specified limits of Closs I, 2 ,or 3 excavotion. 

• Drolnage details are not shown, see structurol drawings tor drolnoge, weep holes, etc. 

LEGEND 

~Structure Backfill 

f?~~aEmbonkm.,, Material 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

Sht,.lOf .L 
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Shoulder? _ Povem&nl

7 
Shoulder? r Mat'I. 

, i . • r 1 ~ Swale 
L __ ---;,- ---------z,!'----- ~---- --jJ---------------- ---/ 
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L. Subbose o ) 
St1b9rade I 

Shoulder Pavement 

f..--~- ____ ~--~!__ LI~ o!_ _~~~~~·_a _ ~ub.9_rode_ ~ 

~····· 

// 

-Pavement • Shoulder7 

subbose ~-~'\:c=======~=~:==~~ Mot'I. . 

--
- ------r de 

~-S bbose_,, L Subgro --· I " 

Poy limit of Subbose 
a S_ubQrode 

• Subbose ~ 

Mon \ 

e _____ '] 
Shouldetz ,-- Pavement· 

t. 

---- ----- 1--------------.---- ------
i Subbose__. \ - Subgrode 

i Pay Limit of Subbose 8 Subgrode r-

-

-

• 

=-=-:=:=====-=-- ----Yz.----Subbose ; 
Sub9rode 

Par Limit of Subbose ond 
Sub9rode 

Shoulder Pavement 

_____ -"~::.::.Ec==c=c=:_ =---=fc=====7 =:. 
= _ -:: ::- -= -= =-:: _ - - - - Modrfred L Subbose Lsubgrdde "'--- - ..... - - - - Pgy l imif of Subbose Subbose 

i-- Pay Limit of Modified Subbas9 and 

Pavement or 
Paved Shoulder 

· r Subbose 

Subgrade 

----7 
, ____ ..., 

s,b9,od, I O I bf ~ 2' E1tension of Subbose 
Pay limit of Subbose s • j with Rigid Pavement 

Subgrode for Flexible Type Povement 

Poy Limit of Subbose 8 Sub9rode I 
for Rigid Type Pavement 

The payment for this area of subboae will be 

considered incidental to the shoulder. 

Pl. Cem. Cone. Curb Gutter 

Roadway Pov'g. 

Subbase 

Pay Limit of Subbose a Subqrade 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAY LIMIT OF SUBBASE AND 

SUBGRADE 

Reco,a••d•d r:;.~;, 1"7 I Approved .l!2. ~..-. ,p,;, .o? IJ._g ~,,.~ 
Oire~tor, Bwwu of Deslvn y Deputy CMlf Hwy. Eng,. 

--·--·---·-

Sht . .LOI .L 
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i Pery Limit of Subbase and Subqrode 

COMIINATION STORM SEWER a U' DRAIN 
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Roadway Pov•g. 
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t 

Pay Limit of SubboN a Subqrode 

+ For position of underdroin see RC-30. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAY LIMIT OF SUBBASE AND 

SUBGRADE 
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Longitudinol Joint 

6"(I52mrri)! 1"(25mm) 
I I \. I 

i . i 
~ 

"'- Tie Bors or 
Tie bolts 

;; ,. 
• C 

.'l 't~--Transverse Joint 

Bors 

1 

TYPICAL 

Dowel Bar, 
See Notes 6 e. 7, 

this sheet 
~ 1"(25mm) l 

·1_·,f:-.;, 

:1l·· 
·-:,: 

{"1· 
t~:--

D "-7 
D;2 !. I" (25mm) 

* One half of bor rigidly 
encased in the pavement 

·-<1:d-
r,-

'· 

Expansion Joint Filler, See Note 4, this sheet 

-c:E1'(305mm):!:.1"(25mm) 

6" (I52mm)± I"(25mm) 

LAYOUT 

I"(25mm) Min. 

1/4' (6mm) Rod. or hl'(3mm) Bevel 

Joint Sealing Material, 

~:r<1}-· 
1f:ii·-~ 

See Note 9, this sheet 

.·1i,·-~~:.""'!· 
-~-.<l'j 

--~· · 2"(51 mm)---t---l 
1·'"· Min. I I 

1"{25 mm) Min. --~-· 
Clearance 

-h:'":-1 

Approved Tube, 
See Note 3 , 
this sheet. 

.'~~{;i 
*One half of bar rendered bondless 
- with graphite lubricant 

1,; (13mm) 

1/8' (3mm) 1 ri 11
I,s"l3mm) 

.S> 1 l M~.i; [,/,j(3mm) 
}'.~~:~ 

21/8" 
(54mm) 

I"(25mm) %L ~[;'~lit 
Neoprene Compression Seal, 
See Note 8, this sheet 

j L Ita'(3mm) 
Initial 

Saw Cut 

Detail A 

-~·v:~--
'" 4: 
·,;. 

' 
D "-T-

012: l"(25mm) 
l!,.',i. 
··,i,:,r;, 

-~:~~.4 

* One half of bar rigidly _} 
encased in the pavement 

LJ
% 

i.-

J 

Joint Sealing 
Tope Bond 

Breaker 

I" Va (3mm) 
Initial 

Sow Cut 

Detail B 

See Detail A, this sheet 

Dowel Bar, 
See Notes Ga 7, 

this sheet 

Material, 
See Note 9, this sheet 

P.:~ _.,_."" 
: :,,:-1 

-~ 
p 

.,)ft\p-__ \ .. -R·· ,,:;:.~.: 
:.j_- Vf.·_</: :</:~J'fa\_ . '/'"l:'"V~. · <>. -,..:L>; 

TYPE D 

\_*one half of bar rendered bondless 
with graphite lubricant 

Dowe!ed R.C.C. Pav't. 

TYPE E * See Note 2, this sheet See Detail B , this sheet . 

{?.t/~: 
-.~:ii: 
""·"· .-,r-

I-V-

-\~t/:,-:~:11. 

D 

I" (25mm) 

Plastic Foam 
Bocking Rod 

or Poper Rope 

Expansion 

11 3;8'1IommJ Sow Cut 

TYPE P 

% 

Joint Sealing Material, 
See Note 9, this sheet 

Pl. Cem. Cone. Pav't 

",ft:'.~})? 
·V. "f". 
··p.'P'.· 
· . . ·11: 

: ~-~i-t·f;ft 

-~
. D'-.<1; . 
. <1·:.i: 
:<r.-

_4· 

. ·4_.~ . 
-~ k.<!. 

D ---r-
D;2! I"(25mm) 

* One half of bar rigidly j 
encased in the pavement 

... _~{: ::::.~-~~ 
t 

' ·rq_ 

4,~-j-~it 

TYPE 

Ramps 

R 

·q:· V:_-;,:.; 
Dowel Bar, .ff.?_:1 ···· 

See Notes 6 a 7, fi 
this sheet ~ ·' 

·L''( 
L-'J/Wne half of bar rendered bondless 

with graphite lubricant 

I. 

2. 

3. 

4. 

5. 

NOTES 

This standard does not show the details for the load transfer units. Only 
load transfer units which are supplied by on approved manufacturer as 
listed in Bulletin No. 15 wi11 be permitted. Any manufacturer desiring to 
be listed in Bulletin No. 15 for these units shall submit a 22" x 36" 
(559mm x 914mm) drawing to the Bureau of Materials, Testing and Research 
for approval. The drawing must show all the necessary details for the load 
transfer units to support the dowel bars in correct horizontal and vertical 
position and to retain the expansion joint material in o vertical position and 
prevent it from being displaced or bent during construction. 

The requirements for lubricating and bonding the dowel bars do not apply to 
plastic coated dowel bars. 

An approved tube shall be placed over the grophited end of all dowel bars 
to be used in Type E joints and shall provide a minimum 1"(25 mm} clearance 
pocket assured by means of a positive spacing device. 

EKponsion joint filler material shall be cut to conform to the cross section of the 
pavement and shall be furnished in strips equal to the width of the pavement 
slob. The top surface shall be smooth and holes punched for the dowel bars 
shall provide o snug fit without loss in thickness of the material. 

All transverse joints shall 
On curves , the skew will 
on the long radius side 

be constructed on o 6, l counterclockwise skew. 
be measured from a perpendicular to o tangent 

of the curve. 

6. Dowel bars for pavement depths of I0"(254mm) or less shall be l~/(32 mm) in 
diameter and 18" {457mm) long. Dowel bars for pavement depths of greater than 
10" (254mm) shall be 1Yi' (38mm) in diameter and I8"(457mm} long. 

7. Dowel bars shall be placed parallel to the centerline and surface of the slob. The 
vertical or horizontal skew from one end of the dowel bar to the other end shall not 

exceed ~4" (6mm}. 

8. 

9. 

10. 

Neoprene seols shall be installed to o uniform depth. The top of the installed seal 

shall not be less than 'ta" {3mm) nor more than ~8" {10mm) below the level of the 

pavement surface. The top edges of the contact surfaces on both sides of the seal 

shell be ot the some elevation. 

The top of the joint seating material shell not be less than¼~' (1.5mm) nor more than 
31i~' (5 mm) below the surface of the pavement. 

The initial sow cul for Type D and Type R joints is not required for construction joints. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CEMENT CONCRETE 

PAVEMENT JOINTS 

Rzs·:e.:"9., :w ,,,, 
/ Oirtetor, lktreou of De• 

Approved ;;;;,,}f; /979 
h,w,J JI ' 

Chief HwJ. E•. 
-ff 
-ff 

Sht . .LOf ~ 
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I 
t2"(305mm) 

~ 0 Threaded Sleeve Nut, See Note 2, this sheet 

7ia"(22 mm) 
Mox. 

·1\\\\\\~ 

-r-r-
2" {5[mm) 

- 7ia"(22mm) Mox. 

a" (203 mm) 

l_ 
8"{203mml 

TIE60LT DETAIL 
Tiebolts shall be 9;16" (14mm) ¢ bar with rolled threads or 
5/a" (16 mm) ¢ bar with cut threads. 
The assembled tiebolt shall withstand a minimum pullRout or 
yielding load of 15,000 pounds (66,725 N). 
Only Tiebolts which ore supplied by an approved manufacturer 
as listed in Bulletin No. 15 will be permitted. 

·v ~- _q. 

-~·.4·." Key Former.See 
\"4· Note 3 ,this sheet 

' ' •,i:4: 

<\~/ 

' 
'\\ <\ -'~·f_4-

,.!'. · 

··-~\-~ 
II.. <l. _4. 

Tiebolt, See 

1112'{38mm)--i__· 

~ C 
' 'j Mox. I"{25mm) 

Min. 314"{I9mm) .. 4 
·-~':! 

I

t 2"" 
__l(S4!ml 

Detail, this sheet STATIONARY FORMING 1r31
1s'(5 mm) 

-"- -"- -"-
Tiebolf, See 

·s: Detoil, this sheet 

\\ ;i;-~\:<1'· 

SLIP FORMING 

Saw Cut 

'\~}__l I"(25mm) 
q~-: 
4:q:4 ., 

Tiebolt, See 
Detail, this sheet 

°'2 Joint Se~lini;i_/ -~. _J_ 
Material .,,;_1-·v. _ 

~ .. ,11.:~ 
·q·'l-('i.-':. 
-_v." ~ -~~ i..·_4: :~· 

·Ii: ·_,l .. ;_,

' ' 
,•I.Oc-, -:~ 

Construction 

·9'. z::,;", 

D 

\6 

' ' ,, , _'(\·' 
~ 

Ji :}1; ( 5 mm l Sow Cut 

Joint Sealing Material 

' 1-----r 
2"(51mm) 

~ 
,____l_ 

-~/ 
• 6"1 ~.-

·v·, 
+4 

' ".d·.~ 

Keyway configurations 
Cs approved by 
the engineer. 

,\1.( 
:-f· 

D 

-~·if. 
.:nl·V--

-~~; -.4_": 
DJ, -f.;{ 

Deformed Tie Bar, 
See Note I , this sheet 

i•:. 

_?/· . . -.rJ.1.tr.V.'<J: 
,q.1.-_'of.d'TJ,<J.'1 t{ 
Contraction 

TYPE L 

3116' ( 5 mm l Saw Cut 

Joint Sealing 
Material _~_:tJ;::·,-i.v 

TRANSVERSE 

,,_,q.o:· 

°'4 

JOINT 

l
r 3116 ( 5 mm I Sow c,1 

l/j Joia! Seoliag Mo!e,iol 

• --i: ~--"I T i:, . V + ;•_; . I" ( 25 mm) . 4"(K>2mm) 

. =----Ef-¼ =i) _L 

. "·<P 

. .,; .p·.".,xr:-.. : . \ '-' ' ,;r,:f·{ 
· r. _P:_ P'._.v,• •P.·v:v ·t>- • • ·fl'. v. 

-i_'?,._Vj/'iJ11'~- ' 

Tie bolt, See 
Detail, and Note 4, 
this sheet 

LONGITUDINAL JOINT 

SHOULDER JOINTS 

I. 

2. 

3. 

4. 

NOTES 
Tie bars shall be 30" (762mm) in leni;ith and spaced at 30"{762mml 
intervals. Tie bar depth shall be meosured from the top 
of pavement to the top of bar. 

Pavement 
De_p_th 

6"(I52mml 

7"(I78mm) 

8"(203mm) 

9"(229mm) 

10"(254mm) 

11"(279mm) 
12"(305mm) 

13
11

(330mm) 

Bar Size Bar Depth Tolerance 

4 __ 3"(76mm) _ ±. i,,
2
"(13mm) 

4 __ 3l,r4°'(83mm) _ :!. 112•(13mm) 

4 __ 33t4"(95mm)_ ±3t4'(19mm) 
4 __ 4l,,4°'(108mm)_ ±3t4'(l9mm} 

5 --4~,i' (114mm) _ :t314·(19mm) 

5 __ 5" (127mm)_ ±.31
4
N(l9mm) 

5 __ 51t2(140mm) _±~,{{19mm) 

5 __ 6" (I52mm)_±:}.;'.'(19mm) 

The threaded sleeve nut shall be mode from steel pipe or 
hexagonal steel bar IViE$(27 mm) in diameter and 
l"ve"(48mm) long or hiQh strength steel bar 2¥32 (21mm) 
in diameter and 2" (51 mm) long. 

The key former shall be securely fastened 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. 

Tiebolt hooks shall be parallel with the grade when placing 
6" (152 mm) concrete shoulders. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CEMENT CONCRETE 

PAVEMENT JOINTS 

R••zzt::l:i!-:< ,.,. 
; Director. Bureau of Oelitn 

••• , .... J:;;,t;;.~979 
(i)ow;,J a 

Sht..i.Of _g_ 

RC-20 C.iof Hwy. Eftt,. -· _., 



' Expansion Joint- Filler e': 6" 

•"f----
A I n 

I 1/4": Slip Dowel Be.-. 12
11 

c-c7 ~,- --i-
1 

_ 

r, f'1 ri-c;-t---r:::'.l l"J I riSk. 11 
·---1•' 

ii ~ \( ~ I~ n 
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II ti ii 'I 11 ~-- II 1e":1 11 1: /~ 11 
11 II II I 1 11 I ",, _ 

'I II " H 
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" 

l'YJ il 11 ,~, {} fu~L~u\ ~, 'l..r. /Jt1/zrLr. 
cl ,~ ,~ ~J ,,-, 0:-J cl DIC, •. n .• -· 

Dowelled Longitudinal Construction Joint I 

•·I···+ 
~eof 

Pavement 
s-~~11.I s 

11 _ I~~- _L 

I' r' I ~\ 

.~ ~<-G ~I 

I 
EdQ8 of 

Pavement 

PLAN OF 8, 9, OR 10 INCH UNIFORM DEPTH PAVEMENT 

Pavement Reinforcement os Indicated on the Construction Drawings 

~~~c_,•_•:., , •. ~ 51p:0o:e1 •:• ":"·'~ 
0 
fi 

Dowelled L.onoltudlnal Construction Joinr I I 
i-----Bon apoced 12M c-c-------t"f'+ Bars spocedl2"c·c-16"1"---

SECTION A-A 

[3/4" or I" DapendinQ on Coarse Awe;ote 

rlll ""V4' Rod. 4 jf.:. 
2" Mi\, 21d Mait ~ Expansion Joint Filler ® ~ 

Slip Dowel Bor 1~-1·+ l 18" long t ,, 
/i., One Nltf of bar rendered bondless.../4;1 
f:.:'-,~ with Qrophite lubricant $ q"!' 
o;; .... : 4• .. ,,f, 

•• 
I . One half of bar ri;idly encased in . _.;{.~ 
Ak pavement® ,,.,~.,: <I. 

' •. )J -~_<li.-•,1;' 

SECTION 8- 8 

Elll(Jnlion joint Filler Shall have a minimum thickness of l inch if sl!J<! is used 
QI a coarse aggregate and 3J4of on inch if stone or ravel is used. [t shall be cut to 
conform to the cross section of the pa...-nent, eJ.J:ePI thal lhe width shall be3/4of on 
lnehh,_ thoo tt,e dooth al ti& "'"'"""'· ood '"i" bl fu•rn•"" •• """ ,..,a,.to the wlitl 1 -of ttw; paverriMt slab The top surfrtlce sna be smooth,and holes puncnea f« the 
slip-dowel bars ( lood fransfer unitsJ shall pro.,ide a srug fit without loss in thickness of 
the ll'IOt9rial. 

A remC111able steel joint shield contorminQ to the crown of the pavement slob shall 
bl"'°' <Nt< tnm,me "'°"'.PO jQjob. It sh,911 b<nat th•ooo,Jhoo 12 00,9,, US, Sid, 
and d sufficient stiffness ti rttoin· its shape. t sno be forme to prov1oe o s11.1g fit 
a. the ,lotnl rnat.-iat and shall elterd downward for o distqrce sufficient to prevent 
d,.locomoot" '""~"' al the iolot mot<riol fmm .,. "'ti•ol ,..;1100. Th• eod, of 
thi·1o1nt Shiela. shCIU be bevellea as m~ be necessary to dear mechanical finishing _ ... , 

ki Cl0DrCJ\oled metal tube shall be placecl over the grophited end of all sliP.
dcMoll ban. ·This tube shoU provide o snu; fit for o distance of 2 inches end shall pro
vide o minimum I inch clearance pocket C11$1red by means of a positive spacing device. 

stul end guides shOIJ be not thinner tron 16 QOU98, U.S. Std., and shol be used 
at each end of the joint 

T,omverse e1pcrisior) }olnts shall be ptocml in ramp pavements and at other 
locations rtt pqY!fflllnt eJ1.poo:slons !Jl'\d contractions con not be t,ondled .by the 
~rnent re .,- JOl!'lf. The• 10cot1ons Sholl be shown on the construction drawings. 
TronSW'IL eJponslon lolnfl in rOIJ'IP pavements shall be placed of ifltervols of 
rd OVlf" Z78 Ttiet.(See 'DETAIL·AJ 

{~

,A-...d'• lj."(;;',=" :(=-J 
I" I -......... - Filler : '-Steel Form 

ess .7 End 11 
th~nfo \ Guide 1L __ .J 
h11gtit r--- -

.. INSTALLATION 
¾« I~_.,.... ~ Note: Un adjacent to 

--..... ~~""' form only 
~ 

ENO GUIDE FOR TRANSVERSE EXPANSION JOINTS 

TRANSVERSE EXPANSION JOINTS 

8 Plastlc coated dowel bars supported on approved baskets may 
be uHd as an alternate method of load transfer device. The 

requirement, for sllp dowel bars in the general notes shall 

also apply to the plastic coated dowel bars. The requirements 

for lubricatino a bonding the sllp dowel bars do not apply to 

Plastic coated dowel bars. 

6'\.-
* I ~ 

" ;, ,, 

~ "c-c )-q ·-.--11/4" • SUp·Dowol a,,, 12 'l- n •• 1 ¾, ,: ~ : ~ 
8 n ", n lgn1, 78'·:: :, I,. :1 : I 

I I I 'I ' " ,' :: :, :: :: !f:, U ~ I U~ ' 
' :, " " '~, .:.J •• I " 

Dowelled LOfl(Jitudinol Construction Joint--

's ' ] 
I s 

- Edge of 
Pavement 

··+ 
$• 4~5·:1 .. 1 

3/4"Rocl. 

t· . --.. - .-,-
I I Dowelled LonQiludinol Construction Joint· 

-16't----- Bars spaced 12" c • c 12 1° I 
SECTION A-A 

= ____. 'I :.~··· Joint Sealing Material· --...#-

•.. Ona holf of bar rigidly encased i1 
,!'.3-. pavement ® 
L·_.~ 

Joint Sealing Material -+-+-I 

d 

... !One half of bar 
. ' ·.{,· 

Removable Bulkheod far 
Lnsverse Construction Joint 

'J""T 
® ·,,,,, 

Bar 1~4M+ll8" Ion;·. 

d 

rendered bondless ,.f. 
Me ••••• .... @,:!l-l 

-;;_,-.,.-·.:.. 

Slip Dowel Bar 1!4' t l 18" long<if:-~,: 

i&ff#Mi/41 

ONSTRUCTION S CO 

+ Reinforcement Clearance 

Pav't Depth 

a"---
•"---
10"---

Min. Mal. 
" ~ :~=: .. 

2~"-4" 

""""-'(j 

z'.., I-• 5 , 4-d' o,1o .... ,o ~ 1-2'' •'o" F .,,,. ... ,.... - -~•'•"o~ 
--..:::.C Bottom of Pavement or top ofSubbose J -l ~3" 

See '~oinin; of Pavemen1s' for construction tequired where dowel bars ore omitted or oia broken off. 

ALTERNATE DOWEL BARS 

Surface of Po.<ement 

3fi~' Saw cut 
Pavement Depth + V4 H , 

~Jp.: 
'\~'·< ~tt' 

·-~f •s0owe1Borr9t:::-:::..-:..-_::i 
J,'t;, 3518M For ff Slob I 

~~t· -:a:~, 
1;'·1 ,-,,t- 41,,r F« 9" Slob 

~ i;.. . ~.16' For lOM Slob :t;,·-..:;lJ.;., 

FOR CONSTRUCTION OF TWO LANES AT ONE TIME 

1--------8"---:rt. 

.SW!IIRood f1it41Rac1. :W ~ 4~tr for e• Slob-~!: 

I Form .· ,H 47/a'fOI' 9" Slob -,/ 
,oe tS4b ""-" • ,. 

--,- ,,,:ri· &. ·(I • 5...,.., for 10 Slob -~1 
_ _L ',.'>, 

2Y2" JD . - ~ ~~~~i/>;: 
'-Hole i f";.I1, 

·~, . .. '~ ·l,· ,~., ,mm,,~+C..J ~, , ,,..,., 
L INSTALLATION 1 ' COMPLETE INSTALLATION 

GENERAL NOTES 

TRANSVERSE CONTRACTION, CONSTRUCTION, 8i EXPANSIO~ JOINTS 

Sli_p-dowel bars of the site, SP.acing and position shown on this dlawin~NII 
be used as load transfer units in all transverse ex · md construction · IS. 
The center rA bars shall be located vertieoll_y at 1e:r'f~inchH below the ntlb 
povement Slrloce or 31,2 inches above the meoretlcOr"L .... ttom of pavement or 
between these limits as desired. 

The perimeter cA the free encl of all slip-dowel bars in nponsion and ccnstruc
tion joints shall be o true cirde and free from burrs. 

Cne ~half the lenoth of ,ach bar shall be renderG bonde,s bv o oootJl)Q of 
graphite lubricant, ond this half of the bars in a frOl'ISVlrN ~nf assemt111 may 
be P.loced II on one si of t ·nt or mo P!oc oltemo I either s al 
soict joint. ~he uncoate'fhalf ~t\!:: bar shall~ ri;i~ encose ,Ir~ povem:r_ 

This SIOndard dots not Indicate delails for the method of alP.oortina the slip 
dowel bars requlred os lood transfer units in all transven11 exponsron ona trans
verse constructiOn'o{j· ints. A i;lrawin; ( 22 i[lches by 36 infihe

1
s) showlnffoece~•, 

E.:mbly detail, f '"''°'t'oa ,,.. ,,,., m •°'gee! ,.., f" ""' - I tlOn 
elpanslOI\ and c~lruc!I n ja nt m Ill ltlO Ell por • 
urg, « his reP.rnen,tive, o~ lt s~ll~u mfted ·to one/a ,:;proilc; W 

~ietin~~ prior to umishing assemblies an Qny purchase o r « « UM an 

The TransverH llponslon Joints shall aot ba used In main line pave· 
ments unreas speclftcolly shown on the drowln;s. however they shall be 
used In romp pavements and will be placed at normal Intervals of not over 

279 feet. 

PAVEMENT WIDENING 

Transverse elponsion joints lhall bt placed opposite exlstlno oponskln joints 
elCeot that they shall nat t>e closer thon46 1tt feet. Tn:lltver111 contraction ond 
construction \Olnts shall be placed oi,po1lt1 exl1fln\constructlQn Jo.Int•., 
cleft- type jo nta or crocks eKcept thdt they shall not e Clo Hr than 2-4 f11et 
to adjacent transverse Hponsion or construction Joint,. 

sembled dowel shall withstJi~d a minimum load of 15,000 pounds. 
1,11 of the dowel will ntend.lnto the subrode for all pavement depths. 

e 81 $hletd shqll ,tQg 6" toe each slqe o all ti:-onsverse Joints. 
-~ vol>le dowel shielcl,either steel or iron not thinner than 16 gaUQe 

US. Std all be securely wired to the steel forms. Holes in the shield shall bi pooched 
so os to pe it the plocinQ of the hook bolt dowels in the 1hi!ld at the required spacings. DETAIL-A 

Two holes shall be provided in the roadway forms 21/2" apart vertically for wirin; 
the dowel bar shield in the slob, with a molimum horizontal 1pacin; of 3 feel between Main I Line Pavement:::,, I 
sets of holes. \ 

HOOK-BOLT DOWEL a REMOVABLE DOWEL SHIELD 
FOR CONSTRUCT ION OF ADJOINING SUCCESSIVE LANES 

r-.~-~-, .. 
~p 

)~.'.~ [L3~ 

tf 
'.('b,"', 
;~i~~':P'· 

PARTIAL 

e:.:.·· ,. 

COMPLETE INSTALLATION 
-~' -·•• .. ' -~- AO Keywoy and bolt clowtl COn11..,,11u11u11" ... 

·approved by the Deportment. 
The assembly dowel shall withstand a minimum load of 15,000 lb1. 

Manual plocin9 of dow1I ouemblln will not Ile permitted. 

BOLT DOWEL ASSEMBLY FOR USE WITH 
SLIP FORM PAVING EQUIPMENT 

DOWELLED LONGITUDINAL CONSTRUCTION JOINTS 

lntersectint;1 Paved Shoulder Line1 

LOCATION OF FIRST TRANSVERSE EXPANSION 
JOINT IN RAMP PAVEMENT 

Commonweolth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT JOINTS 

Recommended Ou, I 19111 Appr0'19d 

ll-»Zw+c' 
Location 8 Oesion Ent;1r. 
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Existing ~ 

---j 4"f--voriable EB---j 

trn:;:£f,: ::32.~,Not Im th•~.1:~~ 

Expansion anchor bolts ~, inch In diameter and II Inch" lonQ with 90° to 180° bend,, ahall be placed in 
aeCOldalldl :WUl't.&owellld, l.mgltupiool Oansbuctlon,.Jolrrt TeqUlnments-lhown 011 R0-:-20. 

Th, clt1l9n and quality of the bolts and the number of lead slugs or ,wedging unils used shall be approved by the 
Otportm1nt, 

EXPANSION ANCHOR SOLT METHOD 

CoMr.t1 for undarpinnlno shall bt the some mix 01 1 and 1hall be placed Integral with, the new pavement. 
Excowatlon l'lladt to oreoter dimension, than thoH shown for underpinnln; 1holl be nploced with concrete, and 

bacltfllllno with otMr moterlol will not bt permitted. 
Comer bno'kl lnoll ~ repaired by Iha underpinnlno method 
The underpinnlnQ method 1hould not bt uHd If 1t will lntarfen with subbon drolnaqe. 

UNDERPINNING ME,THOO 

EB Poyobl• width of pov,ment, tubgrod•, and excavation 

Either rMthod shall be uNd to join n,w pavement. Only the underpinning method 1holl bt uttd whtrt th• dtpth of 
•lttln9 povement Ot' concr,te baH It le .. than 71tz lnchu. 

Wtlere dowel bon or, broken off or are omitted from dowell•d tonvltudlnol con.truction joint,, 1lther on ,xpan,lon 
onctlor bolt or underpinning ,hall be u .. d. 

ruau.o..ldtd upon,lon Joint filler ,hall bt cut to the cron uction of the new povem,nt. Two ••ction -of filler, If 
NffdeettrllJ lopp,d or cllppld toca,ther, moy bt uud with the unduolnnlng mtthod. 

No MPOrott or additional payment will bt allowed for materials or lobar Involved In joining pavement by either 
method. 

Ad11111att 111bbo .. drainage mutt be provldtd when the underpinning method 11 used. 

• Thi, bor e"4 x 1'...6"' long) 11 rtquirtd only In underpinning where dowel ban or• brok•n off 

lotl9ltudlnol conttruction joints. 

JOINING OF PAVEMENTS 

PATCHES 

I. The mlninwm Width of patch will bt a 11n9le lone width. 

z. TIit aide of th• potch odjocent to a lon91tudinol joint 111011 be dowelled or underpinntd 01 per widenkl9. 

3. TIie 1idu of the potch ln the tron,verH direction shall b• doweled only 

A. A aow wt Z. Inch•• de1p wtll b• mod, along each 1id1 of the patch that i• not bound by o Jotnt. 

5. TIie dlpth of the potGh will equal that of the sxlsting concrete except the minimum will be 8 Inches. 

&. Reinforcement wm be replaced In kind if not nohd otherwise 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT JOINTS 

Stlt.~Of .!. 

RC-2Q 
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r6"(1!:2mm) 
r Type L Joi,t - ~ 2"( 51mm) --.... 

/ NOTES 
/ .... 

For variable width pavement the reinforcement shall be cut -_\- / 
1--\--

I. 
' ' 

as required. ' / I I I 

' ' / I 
2. Wire fabric reinforcement may be placed with transverse wires ·+ ~,~i I I I 

I Tie Bors or above or below longitudinal wires. I I I 
I Tiebolts I ' I -·-- 3. Longitudinal wires for wire fabric reinforcement shall be of the following 

minimum sizes: -· - Pov't. Depth Min. Long. Wire Size 

__ ,. - -- Type D Joint 
I 

-- - 8"(203mm) W 5.5 or D5 -· ,--
I 9"(229mm) W 5.5 or D5 

-· ~- 6 -· -- 10"(254mm) W 5.5 or D5 
ll 11 (279mm) W 6 " 05.5 ~ 

' -- - l2"(305mm) W6.'5 " D6 
;, 

13"{330mm) W 7 or 06.5 
§i 

.. ,._ 
/ Dowel Bors - ,._ 

4 . Hinged fabric reinforcement may be used. Hinge detail must be • C -- -0 

/ approved by the engineer. -' --· - I 
5. All longitudinal and transverse lops of wire fabric reinforcement shall 

-· - ·-" - - be securely tied. 

- -- - - 6. On projects where additional lanes are being added la e11.isting cement 
concrete pavements and the existing joint spacing is more than 46.5' 

-- -- --~- (l4.173m), the longitudinal wire size shall be a minimum af W6 or D 5.5. 

I _l -· +-- 7. Wire fabric reinforcement may be constructed af smooth wire (sizes ... 
I I I I • I I 

designated by W) or deformed wire (sizes designated by DJ or a 
\ 

L 1"(25 mm) Max. Ls"(15~mm) 
I \J Loogit,di,ol Wim of 6"(152 mm) / combination of both. ~ 2'(610mm) 6" _j f-- :!: 2"(51mm) 1'(305mm) I c. to c., See Note 3 , this sheet 

--~inimum Lop (152mm) 
8. See RC-20 for joint details. 

±3"(76mm) -, 
Lenoth of Fabric 19'(5.791m) 3'(914mm) W4 or D4 Transverse Wires at 

±3' (76mm) 12 11 
{ 305 mm) c. to c. 

9, Depth for placement af wire fabric reinforcement, meas,~red from top 40'{12.192m) Tvoicol 
af pavement to top of fabric shall be a minimum of 2Y2 (64 mm) to a 

WIRE FABRIC REINFORCEMENT 
maximum of one half the pavement depth minus r;· {13mm). 

Tie Bars or 
Tiebalts 

- 1/Type L Joint 
" , 

--~ 

I I 

' 

~ 

;, 
§i 

• -===:r-, 1'{305mm) 
< Minimum Lop C 

-' 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

-~ 
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Construct' '"• r-W4 or ~?' l~J:i~rern wires 

Exponsion Joint 

3" 

r..1 

a • 0 
:; 
0 

~ 
4 

~ i 
a 
~ 
~ 

~ 
J ' 

,-

,i 
a ,. 
t 

-~ 

Edge of Povemen· ,~ 

-

fo--

~3" 

I -

,1W 
~ 

6" 

l 
_!_J_ 

7 

I----

..... ,_ ,. 

D 

31 

....._ 
Overall Width of Fobric 

Width of Lone or Pavement 

WIRE FABRIC REINFORCEMENT 

WIDTH OF LANE NUMBER 
OR PAVEMENT OF WIRES WIDTH "A" WIDTH "B" WIDTH •c• 

11'- O" 22 60' 54' 66' 

12·-o• 24 66' 60" 72" 

t3'-o" 26 72" 66' 78' 

14'-o" 28 - - 84' 

115•-o• 30 - - 90" 

16!.0" 32 - - 96" 

17'-0" 34 - - 102• 

re•-o• 36 - - 1oe• 

W5.5 or 05 
Longltudlnol 

Ires at 6" C/C 
See note a) 

dge of Pavement or 
,ongltudlnol Joint 

<L 

1'-0" Min. Lap 

OVERALL WIDTH 
OF FABRIC 

10'-s• 

11°-s• 

12'-6" 

131-e• 
14!.5• 

1151-e• 
161-6" 
rr-s• 

' 
-

SH Detail A -

--
' ~ -3· 3'-

Width •A• 12" Width •e" 

Width of Lone or Pavement 

ALTERNATE HINGED FABRIC 

HINGE DETAIL 

l s~2 r 51/2 
ig_" 

DETAIL A 

3"Mln. 
Width •c• 

Width of Lane or 

I I -• ! 
~ Lap.Min. 

DETAIL B 

Transwrse Wlf'N 

GENERAL NOTES 

Fabric reinforcement shall be constructed in accordance with Specification Form 408. 

2. For variable width pavement and for widths not shown, the reinforcement shall be cut 
01 required. 

3. Wire fabric reinforcement may be placed with tron1ver11e wlrH above or below lorw;iitudinol 
wires. 

4. Depth for placement of wire fabric reinforcement, measured from top of pavement to 
the top of fabric 1holl be 01 follows with o tolerance of ± 17.", 

Pav't Depth 

8' 

9' 
,o• 

Depth of Fabric 

3' 3·~· 3r 
5. Hinged fabric reinforcement may be used for 11'-0'\ 12'-0", and 13'-o"wldth, where lonQitudlnol 

Joints ore not permitted. 

6, Lopped fabric reinforcement may be used for all widths where longltudfnol Joint, ore not 
permitted. 

7. All longitudinal and tronsver11 lops of wire fabric reinforcement shall be securely 

tied. 

8. On project, where additional lanes ore being added to uisting cement concrete 
pavements and the existing joint spacing is more than 46.S', the longitudinal wire 
size shall be W6 or D 5.5 . 

9, Wire fabric reinforcement moy be constructed of smooth wire { sizes dHignated by W) 
or deformed wire ( sizes designated by D ) or a combination of both. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

REINFORCEMENT FOR 
CEMENT CONCRETE 

REINFORCED 
PAVEMENT 
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4-<2 4 x·, -t~ 

chrector, Bureau of Design Deputy Chief Hwy. Engr. 

Sht . .LOf.L 

- - -
_., 



• C 
0 
J 

-.;. 
"' 

!<------------- 40' Min._ Length - Longitudinal Bors 

3'-o" {914mm) , 
~- -r I~" or 25 Dia.(Min.l -~-1-

- j 

-+··-
-~ 

---,_ 

1 

., 

~ 
I 

Transverse Construction Joint I 
-seeNote 6 - Sheet 2 of 4 

T 
r 8

1

-O"(Min-L j See Note 5 She~t.?-2.L~---

" " ,; • • C ~ xoo 
E E 
>-

6 

L 

No. of 

Bors 

17 

PLAN 
LOOSE BARS 

TABLE I 

Longitudinal Steel 
12' Lane 

Boe s K 

Size (in.) (In.) 

"5 8~2 4 

Direction of Construction 

Transverse Bars 

(when required) 

e 

"'3 Bars @ 26"(66Omm) or 

.Q"4 Bors @ 48" {1.219m) 

Type L Joint 

of Pavement Edge ,ia"o,25~ 

i ! ~ ~ ~ ~,====== rt_~~r ~~~ 1, i 
I ::::-. " :: _J .. --i 

"' ~--- ---- __ _; ,? .31 :___ -· ---
c-

-"' C " T J [- j 
---~w 

7 
" ' J e-

>-· ·-·-~----, 

1--- --- -- -

I 

I 

i 
l E::------a 

' I L 4'{-~irtl__---J 

ALTERNATE PLAN 
LOOSE BARS 

See Note 3 

---i 

t--

-~1 
r 

"'' £ 
-
i-

24'-o" 

1811 or25 Dia.(Min.) Edge of Pavement 

F-

i 
L__ '\'.JJ,jio.) 

ALTERNATE PLAN 
LOOSE BARS 

See Nole 3 

K~ I 
12'-o" 

t....!?.J ,--8 

o_[J' . . . . . . . . -' . I 

12'·0" b 
t=1 [ K ~J=K Type L Joiot K :::j~ Type L Joiot " 

1 - - - • • • • 17 · · · · · · · · · · · · · · · · ·r\ 

NOTES 

TYPICAL CROSS SECTION 
LOOSE BARS 

* See Note 4 

" 

4" 

i 

I 

1, I , 20 I "• 1Y4 

23 #5 61;4 

3118 

R"3 Bors @ 26"{66Omm) or 

P-4 Bors @ 48" (1.219m) 

~ #3 Boes @ 22" o, 

I. All Longitudinal Bors shClll hove a minimum lap of 18"(457mm) or 25 diameters whichever 1s greater 

2. Bors of high yield strength shall not be bent. 

3. Olher lopping patterns may be used os approved by the engineer provided that no more than one-third of the longitudinal bars are 
lapped within the some transverse plane. 

4. For Type L Joints see Standard Drawing RC-2O. For 48' (14.63Om) pavement width the center joint shall be o Type L construction 
joint without tiebolls. 8 

16 #6 9 
#4 Bors @ 40" or 
#5 Bors @ 48'' 

a 
25 •5 5 314 3 I #4 Bors @ 34" or 

C • ~ E 0 • " > • 0 > .. 0 

9 

18 •6 8 4 #5 Bors @) 48" 

t 28 #5 5 4~2 #4 Bors @ 30" or 
z 10 

20 "s 1r. 3Ya I #5 Bors @ 48" 

EB Transverse bars required by special provision only 

5. Transverse steel bors,when required by special provision, may be provided in full width lengths for 24'{7.3)5m)ond 36'(1O.973m) pavement 
widths, and tie bars will not be required. When Transverse Bors are provided in one lone widths, tie bars shall be_ provided ond be positioned 
between the Transverse Bors. Transverse Bors shall hove o 2"(51mm)min. clearance from end of bar to edge of pavement or lane, 

6. The target depth for longitudinal bar placement measured from top of pavement to the top of bar shall be as indicated below, 

D Jl. Tolerance 
6" (152mm) 3" (76mm) ;~--(13mm) 
7" (178mm) 3l;_d' {B~mm) !I~' (13mm) 

a" (203mm) 3-~;· (83mm) :.~4" (19mm) 

9" (229mm) 311;· (89mrri) :!:~4" 09mm) 

10" {254mmi 33;4 (95mm) :!: 3t4' (19mm) 

7. For pavement depths of 6"(152mm) and 7" (178mm) the lie bar and tiebol! locations given on RC-2O will conflict with the longitudinal bars. 
In these cases the tie bars and tiebolts shall be placed directly under the longitudinal bars. 

Commonwealth of Pennsylvania 
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,_._., .. KH,.,m .. ,,_ 

<1-u Min. Lengtn - LongIruoInoI 1:1ors 

r Edge of Povement 

• C 
0 .., 

' , 

·' .. I/ 
N 7 

, 
, 

, 
, 

I l T,aos,e,,e Coastrnctioo Jolat e'-o"(Min.l 
:see Note 4- :sneet 4 of !:i I 

-#", TiA hnr<: 4'-n" in l<>nnlhi& 4'-n" 

PLAN 
LOOSE BARS 

TABLE I 

EB Transverse bars required by special provision only 

IS"or 25 Dio.(_~in.) Ed ,f Po 

i I I 
I8n or 25 Olo.(Min.) 'Ovem«lt 

' 

18" or 25 Dio.(Min.) -I 

, 
' '\ 

~ 

' 
, 

30' 
, 

I 
I See Note ' 5 Sheet 2 of 5 
I 

Jo 

/ \ 4'(MinJ I - See Note 4 ,, 
~ 

'::i TERNATE PL J ( ', LOOSE Bil.RS'/ ,71 
I .I 

Direction of Construction I I ., 
, -. 

( 
12'-o" I.,,_,..., 

~ 1"2-i ," ~~. 

K-j '----K- -, K -------J 1. ~ Sowed Longitudinal Joint 

' 
. ,. • • • • • • • • ·T· • • • • • • • • • . . . . . . . . . . . . . . i'" \ I • 

I 

~ 
V 

L• 5 Deformed Bors 4'-0" in Leng1h 
(See Note 10, this sheet) 

~~\: * See Generol Notes 5,6 ond 8. 

TYPICAL ~ROSS S!;;~TIQ~ 
LOOSE BARS 

NOTES 

Mo peciflcotion Form 408. 

All I.longitudinal Bors shall hoVl.o riinin\irfa 1&, of I8"or 25 diameters whichever is ,;;rreater. 

10. The preferred locotion for the tie bars is ot mid-depth. The tie bars shall 
be placed below the longitudinal steel for any method of steel placement. 

B'bo' of high yield stren,;;rth s, 

The minimum distance 

For 36' povement widt 
in occordonce with For 
for the 24' width shall 

For 48' pavement 
joint with no ties. 

sholl be lopped within the some transverse plane. 

o straight slope, both joints at 12' intervals shall be sowed Lon,;;ritudinol Joints 
. For 361 

pavement width in two operations, 24' and 12' widths, the center joint 
ngitudinol Joint ond the remainin,;;r joint shall be a keyed and tied construction joint. 

oints shall be sowed longitudinal joints and the center joint shall be o keyed construction 

Longitudinal construction join"'-"" to be constructed in accordance with Stondord Drawings RC-20, except ties ore 
eliminated at the center Joint of the 48' pavement width. 

Transverse steel bars, when required by special provision, may be provided in full width lengths for 24' and 36' pavement 
widths, and tie bars will not be required. When TronsverN Bors ore provided In one lone widths, the 4' tie bar shall be 
provided and be positioned between the Transverse Bors. Transverse Bors shall hove a 2"min. cleoronce from end of bar to ed9fl of pavement or lone. 

9. The target depth for longitudinal bar placement measured from top of pavement to the top of bar 
below with a tolerance of ± 314": 

shol I be as indicated 

~- JvA' 
•• 3~ 
10• 3~4 

Commonwealth of Pennsylvania 
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-- --

Transverse Construction Joint os required 

K 

' 
.. 
N t--,-

L 

B' 
Min. 

End Lops staggered Min. 4· op_ort. 

Direction of 

Construction 

Povement Edge 

--1 
1Edge Lop 

(See Detoll) 
....,__,-I-'- - .,... 

1
~Type L Joint 

Pavement Edge 

Tie Bors os 
required 

(See note 9 ) 

~· 

~ Emergency Const. Jt. 
(See notes s as) 

___J L__ I8'or25Dio.min. (Typical) 
I I - Direction of Construction 

NOTES 

Sor mot reinforcing shall not be allowed for 
pavement depths less than. a" (203mm). 

2. All Longitudinal Bors shall hove a minimum 
lop of 18" ar 2'3 Diameters which ever is greater. 

3. Bors of high yield strength shall not be bent. 
4. The target depth for longitudinal bar 

placement measured from top of pavement to 
the top of bar shall be os indicated 
below with o tolerance of•± ~4", 

.ll.. ...!L 
a" 31/4' 
9" 31/£ 
10" 33t4' 

Transverse steel may be on the top or bottom 
eKcept os qualified in note 9 . 

5. At all Lop splices occurring within 8feel be
yond the Joint limits,inthedirection of paving 
and 3 feet bock of the Construction Joint limits,the 
length of lap sholl be double that normally specified, 
( 3'or 50 Diameters mini mun whichever is greater) 

K 

#4 Transverse Bors ot 48" 
or #3Transverse Bors ot 30" 
(Su note 8) 

PLAN 
BAR MATI Length of mots - 30' Min, 

LOOSE BARS 
EMERGENCY CONSTRUCTION JOINT 

or each splice shall be strengthened bysplicin9 in 
symmetrically with the lop,o 6foot length of 
deformed bar of the same nominal size as the 
longitudinal reinforcement. 

6. Transverse Construction Joints and Emergency 
Construction Joints when loose bars or bar mats 
are utilized shall be strengthened by the addition 
of supplementary deformed bars, 5 (1.524m) long 
and of the some nominal size as the longitudinal 
reinforcement, placed symmetrically with the joint 
and at o uniform spacing. The number of supple
mentary bars sholl be such as to increase the oreo 
of steel through the joint by ot least one- third. I2'-o" 

K r ,. -1sr-
o:[ II l 

..._ 
2·11 

l8 11 Min.or 25 Diam. 

7" 7" 

<• 

K I ~Type L Joint 
~ 

.,.j -·211 

TYPICAL.: CROSS SECTION 
BAR MAT 

~ ~ I ~ I I =rm 
I , I ., I 

#3Bors at 30
1

0r #4 B 
{See note 8) 

(See note 8) 
#3 Bors ot 30"or #4 Bors at 48'\ 

I 

Il 
Il 
V 

END LAP DETAIL §AT 
I 1e" o, i 

25 Dia. Min. 

I 
ALTERNATE END LAP DETAIL-BAR MAT 

12~0" 

"7 -;=._Typ 

' 
~ See note 4 Sheet l of 4 

NOTE: 
See table I for values of S,K,D 
Sheet lof 4 

{ 
e L Jointlll(- .· Coast. JI ! " iii 8' I 

Emergenq 

18'01'25 Oio. min. {Typical) --j f-_ 

I 4' Typical , J. 

BAR MAT 

3'or 50 Dio.min.(Typical) 

Directi6n of Construction 

7. , Bar t:tots shol: have o nomlnol widthof4', 
6, or 8. 

8. Wt-en transverse bars ore required by special 
provision, the transverse bars for bar mots shall 
be as indicated in Tobie l on Sheet I of 4. 

9. When a' mots ore used, the tie bar shall not 
be used because the bar mot extends through 
the longitudinal joint and transverse steel 
must be' on the bottom. 

EMERGENCY CONSTRUCTION JOINT 

Q Q 

6" Min. 

or 20 Diam. 

I" I ~ ' I , .. 

a J, I t I w w 
Transverse Section 

EDGE LAP DETAIL 

BAR MAT 

,I 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Recommended ?:2'.,_ ~1 12 ... 2-,Approved ;t;a~;,;;29 Sht.!_Ot...1. 

_,&/,4 , Oa11• ; . Cl".'>'> 
01rector, Bureau of Design 



Transverse Construe 
End lops staggered Min. 4· op.art 

,K ) 

' 

Direction of 

Construction 

Pavement Edge 

' 

-----'-- ·-+---

---
J_ 

1e,, e Lop 
-:.,. f ~ ='-(SE e Detail) 

,giludinol JI. 

Bars os 
uired 

N ' K --

I L ii 7 . J_-= = 

#4 Transverse Bo. ___ . _ 
or#3 Transverse Bars at 30" 
(See note 8) 

• 8 

"2" 

12'-o" 

--j sr-

7" 7" 

- Lo: 
-- - - -- TiE 

co 
- (See n Ole 9) 

PLAN 
Pavement Edge - -- -' 

BAR MATr- Length (?f(!l~l_s__:_30'.Min. 

24' 

12i..o" 

K .K Sowed Longitudinal Joint KI 

-
2

,. '--- #5 Deformed Bors 4'..o"in length os required. ( See Note 9, this sheet) 
(See Note 10, RC-22,sheet lof5l 

TYPICAL CROSS SECTION 
BAR MAT 

Sheet I of 5 

able I for values of S,K,D 
,t lof 5 

~ ~ I ~ I I -100 

# 3 Bars at 3o'~r t:t:4 B 

--I 

a' 

= _ ] L 3'o, SO D,o. mio (Typiool) 

,,-Emergency Const.JI. 
{See notes 566) 

L_ 18'0r25Dio.min. (Typical) 
I - Direction of Construction 

LOOSE BARS 
MERGENCY CONSTRUCTION JOINT 

18Mor25 Di, 

'~de -

4'T.re_icol 

BAR MAT 

•. I 

i---------3'or 50 Dio.min.(Typicol) 

Direction of Construction 

EMERGENCY CONSTRUCTION JOINT , 

L.J 

NOTES 

Materials and workmanship shall be in accord
ance with Specification Form 408. 

2. All Longitudinal Bors shall hove a minimum 
lop of !8" or 25 Diameters which ever 1s greater. 

3. Bors of high yield strength shall not be bent. 
4. The target depth for longitudinal bar 

placement measured from top of pavement to 
the top of bar shall be as indicated 
below with a tolerance of,:!: '4-'4", 

J2.. _§_ 
0" 31;4· 
9" 31/2'.' 
10" 3314' 

TranSYerse ste(ll .may_ be on the top or bottom 
e)(cept as quollf1ed 1n note 9. 

5. At all Lap splices occurring within 8 feet be
yond the Joint limits, in the direction of paving 
and 3 feet back of the Construction Joint limits,the 
length of lap shall be double that normally specified, 
( 3'or 50 Diameters mini mun whichever is greater> 
or each splice shall be strengthened by splicing In 
symmetrically with the lap,a 6foot lengfh of 
deformed bar of the same nominal size as the 
longitudinol reinforcement. 

6. The Emergency Construction Joint shell be 
strengthened by the addition of supplementary 
deformed bars,5foat long ond of the same nominal 
size as the longitudinal reinforcement,placed 
symmetrically with the joint and at a uniform 
spacing along the joint. The number of supple
mentary bars shall be os to increase the areas 
of steel through the joint by at least one third . 

7. , Bar t:1ats shall hove o nominal widthof•4', 
6, or 8. 

8. wt-en transverse bars are required by special 
provision, the transverse bars for bar mots shOII 
be os indicated in Tobie l on Sheet I of S. 

9. When 0' mots ore used, the tie bar shall not 
be used because the bar mot extends throuc;ih 
the lonc;iitudinol joint and transverse steel 
must be on the bottom. 

{See note 8) END LAP DETAIL LAP DETAIL Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

(See note 8) 
#3 Bars at 30"or #4 Bors at 48'\ BAR MAT 

a 
-I 18" or I 

25 Dio. Min. 

ALTERNATE END LAP DETAIL-BAR MAT 

BAR MAT 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Recommended {J«r1 I t9Z'I! Approved /17:4/97-' 
I ,d.tz4 " _ _,4_,;;,,r.f:.._R,._L,.·~--.,~=----

Sht . .!.Of ~ 

Director, aar,aw of Desi n Deputy Chief Hwy. Enc;ir. 



---... , 

-0 _, 
N 

• 

1"1 

-., _, 
" ... 
,; 
• . ~ 
" "' ..., 
• 0 
~ 

~ ..., 

;,, 

Len9th of Mots 30'- o" Min. 

' ~ ....... ,_,_ ,,,- ,_ "-U"'!f"U"''""'' VUUU { ::;ee no1e 't snee1 :, 01 ~ 

::::: c:: 
' ,_ - -- --- -

--- . 

Ee, t: ' ~-
,_L 

~-
,_ 

-- ' , 
f---- L--L --.. ~ ~- ,_ .. ~ L. -- ~-

F'C ~ C 
f----

-f----
--,_ --- -- f----

u --·- ---~L -- -
~ -- F j_L L -

L. --- ---, __ 
c-

,_ 
- - f---- ---

- -
---- f----

B (2.438ml Min. 
'--_Edge of Pavement Direction of Construction 

TYPICAL REINFORCING PLAN 
USING DEFORMED WELDED WIRE FABRIC 

Minimum len1th of sheet 30 ft. 

Edge Lop 

'

~6" 
End Lop r-

" < 5" de!oUCI I 
9 for 3'- " 5''for 5'-:"sShheetsl /--:f , "' ~ ' . I 

I 
See detail AorBJ 

eetsJ 
--

" 
I 

;; 
' l 

. -., ~ 
~-~ 

I 
I 

~,;: 

l 

-
D4@I2" 

2" £! 
l 

I 
l 

-.---= ,, .. 
Pavement Edge ------- ' 

--

, 

--

f----

-

TABLE 2 Direction of Construction 

DEFORMED WELDED WIRE FABRIC DETAILS 3' Min. ------I 
12' Slob Longitudinal Steel 12

1 
Stab 

Slab Cross Req'd 36ot4" 

Edge Lop 
See detail A 

Edge Lap 
See detail 8 

Thickness 
D 

{Inches) 

8 

9 

10 

Sectional 
Area of 

12' Slob 
Sq. In. 

1,152 

1,296 

1,440 

Cross 
Sectional Wire 

Area of Steel Size 
Sq. In 

6.912 D-I9.2 

7.776 D-21.6 

8.640 D-24.0 

t= 
,..,.,,---;·-- --- s;', for 3'.-s;·, Sheets __ .. t---j 5 for 5- 8 Sheets~ 

;,,,_--'::,+--•"A. )-
.. r, ---r- ---1 I ---. a 

L•"..L•",.j_. __ -~ l-0,-,, 
Transverse Section ___ _ 

EDGE LAP DETAIL 
Detail A 

~

6"Mlo." 

I" -

• 
4" ! 5 11 

~ 

Transverse Secllon 

EDGE LAP DETAIL 
Detail B 

Area 

Sq.In. 

6.912 

7,776 

8.640 

Transverse 
Steel 

Size 
a 

Spacing 

W4 or 
D4@ 12" 

W4 or 
D4@l2" 

W4 or 
D4@I2" 

0 -.:, ..., 

- -

b _, 

" N 

0 
-~ 

:9 
£! 

' 

--

11 
.sc 

17 

<'-

Emerg. Const. Jt 

3'or 50 Dia.Min. 

EMERGENCY CONSTRUCTION JOINT 
DEFORMED WELDED WIRE FABRIC 

. Edge of P, 

I I ; 
11 ' 

' I I ' 
' I \ / Edge of Pavement for 24ft. Pov•t. 
' ,-'i Longitudinal Join! for 36 ft Pov't. 

-
11 ' 11 ' 

11 ' 11 
< 

' 
11 

~Transverse Construction Joint I \ 
1 

placed in this area. 

11 I : \ l'-'i Longitudinal Joint 

I 

I C-~~l[_- 12 1 

I~6"Lop _j ~Up_!_o! _ _1~0"= 20'-0''._ --4 
l-,____Length of Mot (30!...o" Min.) 

' : 
: 

l I ,~ 

11 

~1'6"Lop 
Edge of Pavement 

~ 

TYPICAL REINFORCING PLAN 
DEFORMED WELDED WIRE FABRIC 

D4@12'D 
o__:::~~3_ D4@12" --

TYPICAL MAT PLACEMENT PATTERN 
DEFORMED WELDED WIRE FABRIC 

24'-o" 

2" ~· '' ~· 

Longitudinal Section 

END LAP DETAIL 
Detail C 

NOTES 

Deformed wire fabric reinforcing shall not be allowed for 
pavement depths less than a"(203mm). 

5. 

6. 

7. 

2. All Longitudinal Wires in the Fabric shall hove o minimum Lop 
of I8"(457mm) or 25 Dio.,whichever IS greater. 

At all Lop splices occuring within 8 feet beyond the ConS1. Joir,t limits, in the direction of- paving and 3 feet 
bock of the Const. Joint limits, the length of lop sh611 be double •fiot normally speclfled,(3' or 50 Diometers 
minimum whichever is greater) or each splice shall be slreng1hened by splicing in symmetrically with the lap, a 
6 foot length uf deformed bar of the some nominal size as the longitudinal reinforcement. 

Deformed Welded Wire Fabric may hove o nominal width of either 4:6'or8'. A Type L Joint 
is required at center line of 24' pavement width. ( See Note 9 on RC-22, Sheet 2 of4) 

The target depth for longitu - ~-------------------------------< 
""' .,,. .,ocemeot Commonwealth of Pennsylvania 
me.:i;;ured from top of pave-
ment to the top of wire DEPARTMENT OF TRANSPORTATION 
shall be as indicated below 
with a tolerance of!: 3/4

11

: 

BUREAU OF DESIGN 
~ : 12'0" 12co" , \ 

r- F! 6 De!oll A 9-W-- Type L Jolot 7 E Type L Joioi'" 

oCI Q ' .. . \ , \ 
Detoi;:: :End Lop 

3. Transverse Wires in the consecutive Fabric sheets sholl hove a 
minimum edge lop of 6"(!52mm). 

4. Transverse Construction Joinls and Emergency Construclion 

.Q. 

a" 
9" 

B 

31t4" 

•" CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

TYPICAL CROSS SECTION 

*see note 4 
Sheet I of 4 

Join!s shall be strengthened by the addition of supplementary de
formed welded wire fabric (or#5 deformed bars) 5'{I.524m) in 
length, placed symmetrically with the joint when deformed welc!ad 
wire fabric is utilized. The supplementary steel shall be such as 
to increase the oreo of steel through the joint by at least one
thkd. 

3 2 
10" 33li:" 

Recommended ~ 31 1979 
,,So/2; , Appro:o~,3', ,;:: Sht..1.0f~ 

,--- , 
Director, Bureau of Design Chief Hwy. Engr. RC· 
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·or --

'l Longitudinal Joint 
Transverse Construction Joint as required. 

Edge of Pavement 

TYPICAL REINFORCING PLAN 
USING DEFORMED WELDED WIRE FABRIC 

End Lop
( See deto11C) 

9"for 3'-a" Sheetsl--" ---
5"for 5'-e"SheetsJ ·., 

0 
-1-00 e _1 
~It') 

2" N l_ -
I" 

Minimum len_C1.th of sheet 30 ft 

... , 

TYPICAL REINFORCING PLA 
DEFORMED WELDED WIRE_ F, 

24'-o" 

Len.9th of Mots 30'-0"Min. 

4'-0"Min.(S1oqqer end laps) 

Di!..~£1iQ.'l of Canstructio!l..-

04@12"-

I 2!.Q" i2!..0" 
2"j ,'1r 2" ---""---"--------~" 

Edge Lap 
See detoll A 

Edge Lap 
/-- See detail B 

TABLE 2 

DEFORMED WELDED WIRE FABRIC DETAILS 

12' Slob Loni;iitudinol Steel 12' Slob I Transverse 

s., Cross 36ot4" 
I Steel 

Req'd 
Thickness Sectional Cross 

0 Area of Sectional Wire .,., I Size 

(Inches) 12' Slob Area of Slee! Size a 
Sq. In. Sq. In Sq.In Spacing 

8 I 1,152 I 6.912 I I I w4 
°' D-I9.2 6.912 D4@ 12" 

W4 or 

9 1,296 I 7.776 10-21s1n1•1 04@12" I 

10 1,440 I 1 I W4o, I 8.640 ID-24 aro D4@I2" 

Dir.ctlon of Conltructlon 

3' Min. ----------I 

Emerg. COl'llt. Jt 

I 18''or25Dio.Min.~ ~ 5 ' ~ f--- 3'or50Dio.Min . 

EMERGENCY CONSTRUCTION JOINT 
DEFORMED WELDED WIRE FABRIC 

A -~--\ ~--.. 9"for3'-8'' Sheet I I I Pi' I 
f----+--~----, 5"for 5'-s" Shee 

~ 
14" 

4" 4" l \ 

_,'\In c... ..... 1-...a.,...&..-'!-I/I 
~ Y4' _j_.._4~.J_ -~~, =I I-£ ~ 

Transverse Section 

EDGE LAP DETAIL ' 

-r ---- .--

:9 
Detou A 

N 

I 

ll I~ 
w 

25Dig, 

For D4 at 12" 

--------------~D4@12" 

Longitudinal Section 

END LAP DETAIL 
Detail C 

NOTES 

All Materials ond Workmanship shall be in accordance with 
Specifications Form 408. 

2. Deformed Tie Bors in the Longitudinal Joint shall be placed 

b 
.;. 
N 

"o 
~ 

I!.6"Lop 
~5 Sps at 4!.o"= 20'-o"_____.1 

Length of Mot (30!..o" Min.) 

Edge of Pavement 

TYPICAL MAT PLACEMENT PATTERN 
DEFORMED WELDED WIRE FABRIC 

The number of supplementary bars shall be such as to increase the area of steel through the }oin1 by at least 

one !h!rd. 
6- Al all Lop splices occuring within 8 feel beyond the Cons1. Joint limits, in the direction of- paving and 3 fNt 

bock of the Const. Joint limlls, the length of lap shOII be double that normally speclfled,(3'or 50 Diom,t«"s 
minimum whichever is greater) or each splice shall be strengthered by spliclno in symmetrically with the lop, o 
6 foot length of deformed bar of the same nominal size as the longitudinal reinforcement. 

7. Deformed Welded Wire Fabric may hove o nominal width of either 4:6'or B', The sowed lonQ. jt. 
is required at center line of 24' pavement width ( See Note 9 on RC-22, Sheet 2 ofS) 

a. The target depth for longitu-
dinal wire placement -commonwealth of Pennsylvania 

DEPARTMENT OF TRANSPORTATION 
measured from top of pave
ment to the top of wire 
shall be as Indicated below 
with a tolerance of ! 3f4" : BUREAU OF DESIGN 

-7 r r.a o-Detoil A 11?-sawed Longitudinal Joint I I 

0L I r;Q \ V r, . ( ,•\ 
Detail B End Lop "-.,_#5 Dowel Bar 4'-o" in leng_th 

:II, See notes 5,6 a 7 
Sheet I of 5 

at Mid Point of the Slob and shall conform lo the spacing indicated 

in Tobie I. 
3. All Langitudinol Wires in the Fabric shall hove a minimum Lop 

of IB"or 25 Dia., whichever is greater. 

.Q. 
B" 
9" 

§. 
31;4" 

3 v~· CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

{See Note lO, RC-22,Sh.lot5) 

TYPICAL CROSS SECTION 

4. Transverse Wire in the consecutive Fabric sheets shall hove a 
minimum edge lop of 6'.' 

5. The Emergency Construction Joint shall be strem.ithened by the 
addition of supplementary Deformed Bors,5 feel long and of the 
same nominal size as the Longitudinal Re!nforcement,(or#S Deformed Bars) 
placed symmetrically with the jointond at a uniform spocingolonq lhe joint 

ro" 3\_" 

""•4;;4 f.'.'.7'' 4 t•Y.1 •_•_•_•_·'"~a=~""~t~f;e.._Lzk""'~~s~'~2-z_~ 
Di~ector ,' Bureau a_!_ ~!_i_1n Deputy Chief ·· -

9ht..l_ot.l_ -- ---
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Pay Limit for Continuous! 
Reinf.- Cone. Pav'f. 

Bituminous Cooled or Polyethylene 40' {12.192ml 
Bond Breaker ( 6 mils thick min.) 

*"subbase 

~(Additional Subbose for 
6'-o• toper will be 
considered incidental 
to construction.) 

VF Stael Beam 
Reinf. Cem. 

Cone. Sleeper 

Lon_g_itudinal Limit 

TERMINAL JOI NT 

VF Steel beam 1/4" Rectangular Plate 
(Width and dep1h of VF 6 Tock welded to VF) 

. !! 
1
1 Heavily 1 1 "--Edge of Pavement 

1.s 11 Greased I I L 

i! :: : : l/ __ 2 :I I I 
g] 11 I I 
E~ 11 I I 
qi u 11 I I 
t-'E 11 I I IH :: I I 

---'---l"-, "'- , I I I _] 

~ l : I "',, I !: I I : : °'·J ~ 
,~ I I ,1 I , 1 

l 2 

e 
::; 
~ 

~ 

Edge of Pavement 

Pay Limits for R.C.C. Pov't. 

4O'(12.192m) 

Type E Joint 
Standard Reinf. 

Type E Joint 

02 

Bockwoll or End Diaphraom 

=> 

2s'-o" 

See Std Owgs. 
for Details of 
Approach Slot, 

D 
Beginning of Approach Slob -or 

" beginning of R.C.C. Pavement without 
ei,:ponsion joints. 

Pay Limits 

C. R.C. Pav't. 

for C.R.C. Pav't ] Pay Limits for C.R.C. Pov't 

- '""-"'4 Bors 20~6"~1.::: 1.. .• 1... -See Detail C C.R.C. Pov't. 

·~ 

* Sub base 

5!..o" --,+~--------+~-----, ..-.'-a" 6'-o" 

INTERMEDIATE JOINT 

t"groove with Joint sealing Material~ w: Steel Beam 

Heavily Greased 
(Both Sides)~ 

l"EKp.Jf. Filler I 
(Both Sides) 

Bituminous Coated or Polye0lh0 y
0
1
0
e000~0B0o0n0d_~c_ ______ ., 

Breaker (6 mils thick min.) 

f'b.5 Bors 23'-a"@a"c.c. 

Cone. Sleeper Slob~ 

Continuously Reinf. Cone. Pov't. 

l/4" Rectangular Plate (Width and depth of 'IF 6 Tock welded to W:) 

Reinf. Cem. Cone. Pav't. 

; ;··~ -; ;_~-l!b~0~e:::· .. :)f 

DETAIL C 
!"groove with Joint Sealing Material 

Heavily Greased~ 

l" EKl)onsial Joint Filler 

I 

...- VF Steel Beam 

l/4 "rounded groove with 
Joint Seolin

1
Mote,ioL 

2"Cleoronce . \ . 
Bituminous Coated or Polyethylene Bondi Breaker - \..::::::""No. 5 BorJ 23'-8" at B" C.C. 

(6mil~ ~ 

Coac. Sloo,e, Sloi • ; r 
!· .. :~·.,;·:::' =..:.~·,:>~'::,=:,:{ ::·=. ;-.;~; ,· .. ::!;·,<·.:: ~ " 
•• • • • · • · ·- 2 Clearance 

DETAIL A 

~

"nf. Cem. Cone. Pov't. 

4 ~Formed by 2",-:8" nominal 
size lumber 

r 2" Clearance 

DETAIL B 

Pavement 

~ 
The surface of the cone. sleeper slob on the continuously 
reinforced cone. pavement side of the joint shall be steel 
trowel finished 

2. Pavement Bose Drain, {See details RC-3O) 
shall be used for transverse drainage under the Sleeper 
Slob on the upgrade side and will be measured and paid 
for as specified in Section 610 of Form 408. 

3 For lengths under 500' {I52.4OOm) between stuctures use conven
tionally jointed Remforced Cement Concrete Pavement only. 

4. For construclion at romps see RC- 27. 

5. Length 500 · and over between structures-use: 
a. continuously Reinforced Concrete Pavement. 
b one l ll Terminal Joint al eoch end of pavement ot struct. 
c. One (1), 40' length slobs, conventionally jointed{eKp.jt) 

pavement, al each end of pavement between tenninal 

joint ond approach slob. 
d. Onell) Brid'ile Approach Slob adjacent to each structure. 

6. At the termini of each continuously reinforced paving 
project, on Intermediate Joint will be required if the adj
acent projects are not paved during the. some con -
structlon season. lf paving on adjacent project start
ed during the some construction season the "Emergency 
Constr1.1ction Joint" may be utilized at the project terminus. 

TABLE 3 

WIDE FLANGE WEIGHT S DIMENSIONS 

Beam Embedment Beam Flange Flange Web 
Thickness in Sleeper Weight Depth Width Thickness Thickness 

D 
(inches) 

6 

7 

8 

9 

10 

Slab(inches) Lb. (inches) ( i nchesl (inches) 

41/a 54 !01/8 10 % 
3118 54 IOI/a 10 5;8 

41/4 5B 121/4 10 5ta 
3114 5B 121/4 ID ~. 
3\ 61 13 'l8 10 •1. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

( inches) 

% 
% 
% 

•1. .,. 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Recommended 2?zc-:, i5( /979 

4o £ ,<·, 
Director,' Bure~ of OUitrt-

Sht . ..1.0f ..!. 
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Detail A 

RAMP CONNECTION DETAILS 

Longitudinal Construction Joint 
(See DetailB) 12, 

LANE 
RAMP 

Area of Deceleration 

Detail A 

R.C.C. Pav'f. * j 
Variable Distance 

EXIT TERMINAL 

ft~.Mi ~ 
~- R.C.C. Pov't. 

--~ ::oQcD@ - -, Plolo c,m ~;:y'.,:/// 0/o/"AJA,c-~ eot Cooocete Trnfflc Se 

~ 
-- RAM";''*' ' ,~~ --=----- ----- --1 po,olo; z:zzz_LZ) / 7 ( z / S,,ro - ~,-------'- , oH ___ £ --Deloll A 

R.C.C po•,'1 ,, TZZZL LL _ _ ~ ROUGH ___ A · -- - ;c----

.O <e ' ------ ,- - - ~- =-"-c; Y7=;,f,/'i-j_z;_ --
. ~ onoble Distance -----~----~- / ~~ './---2 ---1. longitudinal C (See D onstruc11on 

etail B) 

ENTRANCE TERMINAL 

f 2!.o" Ramp 

12' 

DETAIL A 

Through Lone I Ro_m~'----

Reinforcement Loog11,dlool Reiof""omen1
1 

' ; S1oodocd 

} • l -~1) -\. . /_1 
#5 Deformed Bars or Hook-Bolts {4'-o" C.C.) 

{See Note 10, RC-22,sh.lof5) 

DETAIL B 

-

TRANSVERSE CONSTRUCTION 
um;,, of Ploooed JOINT DETAILS 

1
3'

1 
Transverse Const. Jt. I 8' I I J 

LOOSE BARS 

~- _5' __ 

ase steel area at least 33%. A-A 

Limi!s of Planned l I 
__ yansverse Const. JI. -~--! 

ORMED WELDED WIRE FABRIC 

fofmed welded wire fabric 5'-o" in length) 
rs 5'-0"m length) to increase steel oreo 

SECTION B-B 

A A ::;::; 

1 

Limits of Planned 
3' Transverse Const.JI. I 8' 

BAR MAT NOTES 

Transverse Construction Joints ore required at the end of a days work or whenever 
paving operations are interrupted for 30 min. or more. The paving operation 
shall be planned so that the construction joint will fall within the Limits of 
Planned Transverse Construction Joint shown on the Transverse Construction 
Joint Details. Any joint outside this area will be considered on Emergency 
Construction Joint. 

2. The bulkhead ,nus! be set perpendiculai- to the centerline of the 
pavement ond be approved by the engineer. 

3. Longitudinal steel shall extend throu11h the bulkhead and be properly 
supported from the subbose beyond the bulk.head to prevent undue 
deflection during paving operations. 

4. Supplementary deformed bars, 5' lon11 and of the some nominal size as the 
!ongiludino! reinforcement shall be placed symmetrically with the joint ond 
at o uniform spacing when loose or bar mots ore utilized. The number of 
supplementary bots shall be such os to Increase the area of steel 1hrou9h 
the join!, by at least one-third. 

5. Supplementary deformed welded wire fabric 5'-o''in len9th(or*-5 deformed 
bars 5'-0"in length) shall be placed symmetrically with the joint when deformed 
welded wire fabric is utilized. The deformed wire fabric used (or*-5 deformed 
bars) shall be such as to increase lhe area of steel lhrouoh the joint by al 
least one-1hird. 
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___ ...,, 

fQY Limitk Continuous! 
Reinf. Cone. Pav't. 

Bituminous Coated or Polyethylene 461-6" 

Bond Breaker (6 mils thick min.) 
VF Steel Beam 

Continuously Rtinf. Cone. Pav'!. 
Reinf. Cem 

No. 4 .... 20,f. Sit , . ;, • J 

" ---4-c1:::_.i_:;±_i_i~LG_c::_~:.::_-":::__J_~':,l::,.,_ 5• , ... ~ * Subbose 9• 5~ 0 ,, ~ 
(Additional Subboae for >------< 

1 
, .,,I~ 

6'-o· taper will be 6 1-0" Cone. Sleeper Slab µ,:.g,:J 2'-0" 
considered .icidentcl ! 
to construction.) 

Lon.2_itudinal Limit of Terminal Joint 

TERMINAL JOINT / ~ 

1/4" Rectan9ulor Plate 
VF Steel beam ~----.... (Width and deplh of VF S Tock ld to VF) 

-~ .. AA Al O UA ent 
~ ' i,5: 11 

"0~ ,: 
co I 
o.. 1! 
0~ 1I 
C Cl 11 
EE ti 
Lt [I 
er.. 11 
I-~ 11 

Heavily 
Greased L, 

l ~ ' I ,, 
~ I I , I I _ J _ 

-~-~~, 

~ 

l 
I ~ 
I e I 
I 

::; 
I 

~ 

~ 

EcSQce of Pavement l 
depth of W:- 8 

Continuously Reinf. Cone Pov't. 

!"groove with Joint Sealing Material 
.,... VF Steel Beam 

Heavily 

I" 

1/4 "rounded 9roove wi!h 
Joint Seo!injMoteriol. 

? 
~ 2" C!eoroAce 

Bituminous Coated or Polyethylene Bondi Breaker _j, \...::::::No. 5 BorJ 23'-9" ot e"c.c. 

{6mil~ } 

I 4 A • • J 
Coac. Sl"P" Slob • ; ( 

t . . . . · /:I 
2" Clearance 

DETAIL A 

Pay Limits for R.C.C. Pav't. 

Expansion Joints 

Back wall or End Olaphf'Q9ffl 

2:S'-0.{Min.) 

"" J _,,,,.,--- / b- ) ~ Standard Reinf. 

I P- t.. 1• ( ...... 
=' 

See Std Dw91. 
tor Otto ils of 
Approach Slab 

D 

I 
:·:::-:::: ... 

, .. 

Limits fcr __ C.R._C. Pav't 

C.R.C. Pav1t. 

Load Tronsfer Unit 

Pa 

Beoinnino of ApDroach Slob .or 
beoinnin9 of R.C.C. Pa-..ment without 
expaMion joints. 

{ij 
0ii 

I . . '.!;';!' • • - ,.:. ~w \.. -~!Lgg~~ 
;, Subbasa 

6~0" 5'-d' 6'-d' 

,JOINT 

lu groove with Joint Seo1intf Materiel-~ 

Heovily Greased 
(Both Sides)~ 

Exp.JI. Filler I 
Both Side.s) 

,\yethylene Bond 
a.) 

I 
lob_tf?_• ., . 

;.; ·::~~1,J,_O~e:::'-.:)f ·: "'· 

DETAIL C 

I 

l 

I r 
2" Clearance 

···:/-::·:::-i·;,.':; 

No.5 Bars 23'-B"@B"C.C . 

L 

. -.~ 

. ,_ ·.L:.;.2"c1r . 

Pavement 

..lllllil 
All motwiola and mrkmanahlp thall be In accordance with 
specifications Form 408. 

2. Joint HOllnQ material for th• 9roaved joint shall comply with 
S.C1ion 705.5 of Form 408. 

3. Expansion joint filler shall be cork or rubber and shall ~ 
with AASHO DHIQnotion M 153. 

4. Thi curfoce of th, cone. 1IHper slob on the continu01,11ly 
reinfor~d cone. poverntnt side of the joint shall bt 1tff! 
trowtl finished 

5. Pavement Bose Drain, (See detail$ RC- 30 l 
shall be used for transverse aroinooe unoer tne Sleeper 
Slob on the uporade side and will be m,osured and paid 
for as specified in Section 610 of Form 408. 

6. Lenqth under 500' between Structures UN Reinforced 
Cement Concrete Pavement only, conventionally jointed. 
46"2:' slobs, as required. 

7. Len9th 500' and av., between structures-un: 
o. Continuously Reinforctd Concrete Pov1ment. 
b One ( I) Tarminal Joint at each end of pavement Cit oh-ucf. 
c· One (tl,4612' len,;ith slobs, convnionolly Jointed(op.jt) 

pavement, at ,ach end of pavement between terminal 

joint and opprooch slob. 
d. On1{1) Brld99 Approach Slob odjacll'lt to 1och structi:n. 

8. At the termini of eoch continuously reinforced paving 
proj1ct, an lnt1rm1diote Joint wlll be required if the adj
acent projects art not paved during the some cl)n -
structlon season. If povlno on adjacent project start
ed during the some construction season the "Emergency 
Construction Joint" moy be utilized at the project tenninua. 

TABLE 3 

WIDE FLANGE WEIGHT S DIMENSIONS 

Beom Embedment Beom Flange Flanoe Web Thickness in Sleeper Yki9ht Depth Width Thickness Thlcknns D 
(inches) Slab(inches) Lb. (inches) ( i nchesl (inches) (inches) 

8 

9 

10 

4 ~ 58 12 % 4 10 5"' 

3 ~ • 58 12 ~ 10 s,. 
3 Y. B 61 

13 '• i 10 
i 

s,. 
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Pay L'imils for R.C.C. Pav't. 

Poy Lim_l!.__1Q!:_ Continuou~I}'._ 
Backwoll or End Diophraom 

Reinf. Cone. Pov't. 

Bituminous Cooled or Polyethylene 461-6" 46'-6" 

Bond Breaker (6 mils thick min.)~ 
VF Steel Beam .____ ~~~ ~~~ 

~.... I /oetoil A Detail B/Reinf. Cem. Cone Pov't.--
Continuously Reinf. Cone. Pov't. ~ - '/ ,.. ,-- Standard Re inf. 

TB Su6bose 

No.4 Bors 2oc.~1~. 

2 

-LE/,/ E,poooioo 

, -..:::::::- IO"Reinf. Cem. Cone. Pov'! 

Joints _ Standard 

.--C 
Reinf. 

Expansion Joints..._ 

~ 

1011 Reinf. Gem.Cone. Pav't. 

Load Transfer Unit.-.--

3 

/ 

25'-0"tMin.l 

See Std Dwgs. 
for Details of 
Approach Slob l 
D 

*subbose----+-___.··· -• 
1 

I.-. ~i,'/lfi. ',~"--",---~~ 
,J/c j S ~ 0- V - / : ,, ,,.j ' ' " 

., ·-- Lood To1'fec Uoif 

( Beginn_ing 
_ beginning 

of Approach Slob .or 

· fA,ddi!ionol Su~base for ~-O" Cone. Sleeper Slob ___---- µ:Q.j ~ 2
1

-0 expansion joints. 
of R.C.C. Pavement without 

6-0 toper will be 6 "' 
considered incidental . "{ 

to construction.) Lon.2_itudinal Limit of Terminal Joint 
{'J ~ __ ._Pay Limifo foe C.RC Po,'! 

V,-'\, . C.RC. Po,'t 

.. ,, .• ,}"9y __ L1mits for C.RC. Pov't 

,#4 Bors 20~6"@12"c·.c. 
! ,-See Detail C C.R.C. Pov't. 

TERMINAL JOINT 

VF Stet!I beam -

I [~ \~-

1
7 : ~l !: 

__ l/4" Rectangular Plate 
(Width ond

1

dep1~ of;{ B Tock welded to VF) I .,.-,,-~ 

Heavily 1 - Edge of Pavement L / \ 
Greased I · \ ! ' . 

\,J 
Dr-t;;_:j 
LW 
-~'/ 

* i J Subbosej· ---

1-· •'o" 

~ 

' 'i:;i:;::£~},'i]b:J 
s'-o" I ~~ s'·o" ' -- -----+-- - ---------- --~-+-· -·---

INi\,ERMtDI ATE 
I ~2 11 
I __ g 11 
I g-g 11 
I EE 11 
I .. ~ 11 

a,_ 11 
/ I ~~ 11 

._ I 11 

~ I , I ".. 

-~ 
,.--- ~ 

I 
,, ,, ., 

I ,, 
I ,, 
I .e ,, ,, 

-',c---~-

V .~ 

,r-1{J 
~Jl 

I" groove with Joint 

\ 

I. 

\J -y 
~ 

,-
Sealing f , 'J ~rial 

:£"-~ ~---

l"Exp.Jt. Filler-----
(Bo1h Sides) -------( r 

'~ ' 
l e ,, 

I ,, 
I ~ ,, Bituminous\ /ii 

8oetker (6 m~· ;ii O[; ~olyethylene Bo d t;-R'"mm.)7,- _o 

Cone. Slee t -
• _J 

~ ,, 
~ I 0 

I 
~ ,, ,, Heovlly 

-Greased ' , \ •\ ,.-... Pe Slab --- _______ ....,-l • 
1 t lu!.rl 1 : C Edge of avement __j 

-- l/4"Rectongular Plate (Width and depth of VF B Tack welded 
lo l'F.~) \ \_ .. .,) 

Continuously Reinf. Cone Pov'!. 

!"groove with Joint Sealing Material 

Heavily 

I" Exl)onsion Joint Filler 

Reinf. Cem Cone. Pov't. 

, VF Steel Beam 

......_l/4 "rounded (]roove with 
Joint SeolingJMoteriol. 

I , • • Bituminous Coated or Polyethylene Bondi Breaker___;. \ / ! , 
(Gmilslhickmin.) _) -LNo 5Bor123'--B"at8'C.C. 

I ---- -- ---- ---C ,-
Cone. Sleeper Slob---- r" 

\ 

... •·' 

\ " \', " _l ' '-
\_ -,.,--~.\ 

\ 
"t-,.. \ Reinf. Gem Cone. Pov'!. n1

, ' '. 4·~. ' . .'.- , Formed by 2"x a" nominal [ X · (' v, size 1umber 

; i ·,_ r--1-4 :2"Clwooce 

I • .. .. • 

~· r 

• 
;:-; ;_~~"b"~O~e\·.: 

DETAIL C 

JOINT 

No.5 Bors 23 1-8"@811 C.C. 

L 

• ~ 
·.c::,.2"Clr. 

Pavement 

_llilli.S_ 

All materials and workmanship shall be in accordance with 
specifications Form 408. 

2. Joint sealing material for the grooved joint shall comply with 
Section 705.5 of Form 408. 

3. Expansion joint filler shall be cork or rubber and shall comply 
with AASHO Desionotioo M 153. 

4. The surface of the cone. sleeper slob on the continuously 
reinforced cone. pavement side of the joint shall be steel 
trowel finished 

5. Pipe foundation under drain Type A with Type II. backfill 
shall be used for transverse drainage under the Sleeper 
Slob on the upgrade side and will be measured and paid 
for as specified in Section 6!0. 

6. Length under 500' between Structures use Reinforced 
Cement Concrete Pavement only, conventionally jointed, 
461/2' slabs, as required. 

7. Len9th 500' and over Delween struct1.1res-use: 
a. continuously Reinforced Concrete Pavement. 
b One ( I) Termino\ Joint at each end of pavement al stnict. 
c. One (1),4612' lenglh slobs, conventionally jointed-(exp.jl) 

pavement, al each end of pavement between terminal 

joint and approach slab. 
d. Onell) Bridge Approach Slob odjocenl lo each structure. 

8. At the termini of each continuously reinforced paving 
project, on Intermediate Joint will be required lf the adj
acent projects ore not paved during the same can -
struction seoson. If paving an adjacent projecl stori
ed during the some construction season the "Emergency 
Construction Joint" may be ut!llzed of the project te·minus. 

TABLE 3 

WIDE FLANGE WEIGHT B DIMENSIONS 

Beam Embedment Beam Flange Flange w,b Thie kness in Sleeper V-.\:!i9ht Depth Width Thickness Thickness 
D 

(inches) Slob(inches) Lb. (inches) (inches) (inches) (inches) 

8 

9 

10 

4 ¼ 58 !2 ~ ID 5/s 
3 ~ 58 12 ~ ID 518 

3 Y8 
61 13 Y8 ID 5ts 
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NOTES 

I. Brid9e Approach Slob shall be constr.ucted in accord· 

once with this Standard Drawing unless otherwise modif

ied or shown on the structure drawings. 
2. The skewed Type E joint does not opply 

when approach slob is being constructed in conjunction 
with o Pavement Relief Joint, See RC-24. 

3. The standard Bridge Approach Slob shall be con
structed in 2 lone widths; for 3 lone construction 
on oddltlonol single lone Bridge Approach Slob 
shall be connected to the standard Bridge Ap
proach Slab using a tied longitudinal con
llructlan joint; for 4 lone construction, 2 
standard Bridge Approach Slobs shall be connect-
ed by a tied longitudinal construction joint. 

4. The end of the approach slob shall .be constructed at 
full 16• (406mm) depth when constructed in conjunction 
wtth o Povernent Relief Joint, See RC-24. 

Tooled Edges 

DETAIL A 

(See Sheet 2 for deto1l1 
of Ai,prooch slob with 
P/S Concrete Bridoe 
Superstructure) 

,. 
1,V; Rubberiied __ • 
Seating Moterlal 

2"CL• 
Al 

r Joint Sacking 
Material 

A3 

16° 

e'z-•sfi 1ft(Topl ~12" e2-•5@12"t(Top) 
~B'l·--~12"tt'Bottom) 14 M Bt - 9 6$12Mf(Botlom) 
\ 

0

(Barlenqth1cuttofit)___ ,r3CI. 

A3-•se12"t(Top) 
A2-•10@1sk!o1temotei!.9 with 
Al -•IQ@l8"~(8ottom) 
( Sor lengths cut to fit) 

r 3"CI. 

Type E Jcint ( See note 2 l1TI 
I ll J 

sheet I of 2) 

Skew 
Angle 

i ~,I 
t-! 
~· 

16" 

Type E Joint 
(See note 2 sheet lof2) 

A3 

Bl LAI 

B2 

; 
L.....Subbase 

3~CL 

2s·-o· 
Bridge Approach Slab 

Pay Limits For Bridge Approach Slob ray Limif. PI.C.C. Pav'!., 
or Pavement Relief Joint 

SECTION A-A 

End of Su.e_erstructure I" 
Tooled Edqes 

A3 
2MCI. 

B2 • • I I 

• ~o·c1. / 16" 

"";- -·e2 

--1 I r,.. L Jov,t 

1,1· 

PLAN 

(See not9 2 
lhHt lof2) 

_j 

~.Plain 

., 
' ·~ 

~ E Joint 
See RC-20 

1Se_e __ note 2 shut lof 2) 

• 0 • 

I I ..---,;-----, I 12 ( See note 4 sheet 
1of2) 

SECTION B-8 

Closed cell 
neoprene spcnge 

~ • 2 • I j t-'BI 
See 
Detail A 
for~ 
Joint 
Material 

t=:c~_I IJ--B1 

17 •• 1 ~-
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Top of 
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NOTES 

L Bridge Approach Slob snail oe con&tr.ucted ir. accord· 

once with this Standard Drawing unless otherwise modif

ied or shown on the structure drawings. 
2. For reconstruction work the skewed joint does not apply 

when approach slob is being constructed in conjunction 
with o Pavement Relief Joint, See RC.-24. 

3. The standard Bridge Approach Slob shell be con

structed in 2 lane widths; for 3 lone construction 

on additional single lone Bridge Approach Slab 

shall be connected to the standard Bridge Ap
proach Slob using o tied longitudinal con
struction joint; for 4 lone construction, 2 
standard Bridge Approach Slabs shall be connect-
ed by o tied longitudinal construction joint. 

4. The end of the opprooch slab shall .be constructed at 
full 16" (406mm) depth when constructed in conjunction 
with a Pavement Relief Joint, See RC-24. 

DETAIL A 

( See Sheet 2 for details 
of Approach slab with 
P/S Concrete Bridge 
Superstructure) 

Tooled Edges~ 

1,V; Rubberized __ 
Sealing Material \] 

2"c1."' 
Al 

!-s'2-•s@12"!(Top) .112': B2-'5@12"!(Top) I r3"CI 
B'l-*6~12"t("Bottoiri')-------i. 11~ ., Bt -'"SJ!i 12"t(Bottom) . 

I (Bar lenqths cut _1f?fit) __ ; [3CI. 

A-3- "se 12"±-(Top) 
A2 -•10@1s"!o1ternate@9 with 
Al -•10@1s"'!:(eo1tom) ~-im ( Bar lengths cut to fit) Type E Joint 

I 

I 

! 
B 

_J 

I , 
Type L 'Joint 

I I 

,
., 
N 

I 

1\.7· (See note 2 
sheet lof 2) 

A 
_J 

' '.,, 

---z...___ Plain or Reinforced 

Type E Joint 
See RC-20 

; ·v 

.o 

1Y2 

SECTION 8-8 

Cement Concrele Pavement 

Type 

A3 B2 

Bl "-Al 

,-f L3'c1. 'AW 
2s·-0° ~--\ 

Bridge Approach Sfob 

PLAN 

Pay Limits For Bridge Approach Slob lr-ay L..1mn,_,~:_:Y-,.:. .\ 

SECTION A-A 

End of Su_e_erstructure 

Tooled Edqes 

, 

( See note 4 sheet 
lof2) 

I" Joint Bocking __._+-;f-J 
Material 

Closed eel I 
neoprene sponge 

, .. G~. I++--"' I 

B2 
s .. 
Detail A 
for -
Joint 
Material 

{ 16" 
--Bl 
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Bond 
Breaker 

DETAIL A 

3"CI, 

* Measured normal 
to Abutment. 

2··6 
Bors~ 

Top of 
Abutme·,-,--+-J 

DETAIL A (ALTERNATE) 
(TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS) 

3"CI. 

BRIDGE APPROACH SLAB 
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NOTES 

L Moteriols, workmanship and method of payment shall be 

in accordance with Section 505 of Farm 408. 

2. Bridge Approach Slab Sholl be constructed in accord· 

once with this Standard Drawing unless otherwise modif

ied or shown an !he structure drawings. 

3. When the Pavement Relief Joint is no! used adjacent to 

the bridge approach slob, replace premolded Expansion 
Jain! filler at botKwall or end diaphragm with closed cell 

neoprenP. ,;ponge. 

4. The standard Bridge Approach Slob shall be con
structed in 2 lone widths; for 3 lone construction 

an additional single lone Bridge Approach Slob 

shall be connecled to the standard Bridge Ap
proach Slob using o dowelled longitudinal con

struction joint; for 4 lone construction, 2 
ston.dord Bridge Approach Slabs shall be connect
ed by a dowelled longitudinal construction joint. 

Tooled Edges\ 

DETAIL A 

( See Sheet 2 for details 
of Approach slab with 
PIS Concrete Bridge 
Superstructure) 

" \ 
1Y2 Rubberized __ \_ 
Sealing Material -\ 

I" Joint Bocking I +--~ 
Material ----r--------11.W 

A3 

'~3"c1. 
~s@12"t:(Top) 

B 2 - 2., ± { Bottotomm )) , B!-~6~1 
) 112, ,, , •s, 12-!<Top -

1 
pCI. B2- '•('Bottom) .s'\ ,..._B'l-"6•12- ft) I 

Transverse _ 
construction joint 

~

" l Boe leoqths'"' to , "• 

~7nl A·3-•5<!.,l2 :J~~::note~9with m -Transverse constr. 
or contraction jt. 

Edge of Relief Joint or 
Location of Load Transfer 
Unit when Relief Joint is 

notspe~ 
..._'flt"; 
~ 3/e" Sow Cut 

La, 

I I :r:~~!t;:,·::·,'.~i I (~" ''"' l ~I I, 
Skew\\\\ 11 

Aogie ~ ,\ i' 

A3 

\ 

Standard Pavem 
Reinforcement 

Transverse cons!. or 
conlroclian jt. 

B2 

-Al 

>--
q-l 
Ni 

I _J 

B 
_J 
Dowelled long. 
constr. jt. 

I ' ' :=rj ,+-1-
_ !; '_ t-"-- I A 
i+l-,~ _J 
TL~-~-

Standard 
Pavement/ 
Reinforcement 

!O'·O"Mi.!!.:__________ 
----------r,R,.CccC Poveme,1! 

PLAN 

Use Standard Load Transfer 
Unit When Pavement Relief 

int is not Specified. 

,:{;~c .=-~ _--=., ~.,.--:__-,-_ ~ 3 

LJ Pav·t. Relief Joint 
( When Specified ) 

Pay Limits For Bridge Lim it, R.C.C. Pov't. a~ o" Pay Limit 
Pov'!. Relief Joint 

Poy Limit R.C.C. Pov'!. 

SECTION 

2"c1. 
Tooled Edgu - .. , 1 

.~02 

16" . <:,· 

2''c1~ 

-Al 
-A3 

-2"c1. 

B2 

Joint Sealing Material 

=· Slip dowel bar I 11-t ~ 
~ ~ 10 '1 long 

' ' I One half of 
"encased in pavement 

1¥2 
One half of bar rendered 
with graphite lubricant 

SECTION B-B 

\\ 

bandies~ 

Prem. Exp. Jt 
Filler(seenote3J I ---r-_.__ , I ± ....-_....BI Bl 
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A2~ 

Band 
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DETAIL A 

3"cr. 

"'Measured normal 
to Abutment. '· ·,,'-Bond 

-9" Breaker 

DETAIL A (ALTERNATE) 
(TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS) 
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BRIDGE APPROACH SLAB 
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Prestressed 
Bo-. Beam 
( t7"deep b.ams) 

:!! 
• 
·~ 
;, 

i 
E 8lrSeeRC-23 Sheet lof2 

i ;-Tilt hook to maintain proper clearance 

Bond- breaker (2-Ply bituminous paper) 
Bend in field 

=·==~ 
5"min. 

IL 

s'-o"± 12 

Premolded Exp. jt. filler 

17" DEEP ADJACENT COMPOSITE BOX BEAMS WITH 9" DEEP APPROACH SLAB NOTCH 

.ii 

t1r 
jj[ .S .S .~. • Ju ui J:. ~ Bond-breaker (2-Ply bituminous paper) g 

r --- -:::: ~ • Bendinfield ... ~ 

jj JI • :<"' g I 12 u, 

:i:: a ln•_, c" End of beom 

Tilt hook to maintain proper clearance 

Se.e RC-23 Sheet lof 2 

SPREAD BOX BEAMS WITH Af-'PROACH SLAB NOTCH 11 l;2" OR DEEPER 

~ 
u 

~:!! 
~"' 
le 

Prestressed 
Box Beam 
(21"depth 
and over) 

1l .. 
C 

J .. 

.1: 
~ 

l
rsee RC·23 Sheet /of 2 I j /Tilt hook to maintain proper clearance 

bituminous paper) 

Bend in field 
~ ~ =---------=-

IL 12 

5"min~ 5'-o"! 

21"TO48"DEEPADJACENT COMPOSITE BOX BEAMS WITH 11" DEEP APPROACH SLAB NOTCH 

Block-out 

1'-1" min. according to Standards 

See RC-23 Sheet I of 2 

' Tilt hook to maintain proper clearance 

with beam sizes 

I 1l '\I ft' . ~- u ool I r-Bood -b,ooked2-Ply b;t= 1:!! 
<•"' 

0 ~ , 
1 ,~----+-~ 

beam -, 
~ I _3'\.nin.*" 

---+--' ' 

I-BEAMS 

'l 
,~~ 

PLAN - I -BEAMS 

,,. ,,,, 
q. 

~-1 
0 "'~ 

Notes for Construction Revisions 
• When making construction changes in the field this drawing 

Is to serve as a guide for modifying notch details shown on 
P/S Standard Drawings 
for accommodating the Standard 16" Bridge Approach Slob. 

• At beam ends, burn off reinforcement protruding into 
approach slob notch. • * Increase in field, providing overhang, if required. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

Recom1"9e~~ded~:,;._,....i~

--,.-- - 7 ,. . 
Appro~e~,

1
~ Sht . .2._ Of .2._ 

Olrectr,r, ::: ... ~euu of Design [!"f1u\y ~ec. for Highway Actmin. 3 
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8lrSeeRC-2J Sheet lof2 

i rT1lt hook to maintain proper clearance 

Bond- breaker (2-Ply bituminous paper) 
Bend in field 

~ 

Prestressed 
Box Beam 
(17"deep beoms) 

I'-= 
s'-o"+ 12 

Premolded Exp. jt. filler 

17" DEEP ADJACENT COMPCSITE BOX BEAMS WITH 9" DEEP APPROACH SLAB NOTCH_ 

Se.e RC-2'3 Sheet lof2 

-Tilt hook to maintain proper clearance 

Q[ . " ~ ________.J----:T 
0 .!: ·E .----. -fil 
cii __ ~ ~I 

9 

Bond-breaker (2-Ply bituminous paper) 
0 

lr ~ ... 
11 

~ , • Bood lo :l•ld j ~ 
o I 12 

'!J 
" 

SPREAD BOX BEAMS WITH APPROACH SLAB NOTCH 111/2" OR 

il .. 
C 

i 
" 

• Q 

E 
8 

11 
r See RC· 23 Sheet I of 2 I I /Tilt hook to maintain proper clearance 

s" 

• -Pl bituminous paper) . 
Bond-breaker (2 Y Bend infield 

~ • =-ib-. ~ =-------
[ L_J2 

5"minc 5'-0"! 

21"TO48"DEEPADJACENT COMPOSITE BOX BEAMt WITH 11" DEEP APPROACH SLAB NOTCH .. -

~I ~.L.-k_ 

Block-out 

Q 

" "' 
0 , 
0 

" 

PLAN -I-BEAMS 

Tilt hook to maintain proper clearance 

-Varies with beam sizes 

3". * . min. 

~ 
~ 

;'- VI 

~ 

l !~ 
[~ 1----1.. 

beam 

-:-
"'' 0. 

'o 
"~ 

0 
P-i, 

Notes for Construction Revisions 
• When making construction changes in the field this drawing 

is to serve as a guide for modifying notch details shown on 
P/S Standard Drawings 
for accommodating the Standard 16" Bridge Approach Slab . 

• At beam ends, burn off reinforcement protruding into 
approach slob notch. 

• -I Increase in field, providing overhang, if required. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

Rooo~ood•-02'•00, 3' rn• ~ App,oi•~!".£':J'!!: I ;,;; &r,,,£·' . J'-< i'l 
ii-ectar/Bureau of Design Chief Hwy.Enlilr, 

Sht._a._01 ,a._ 
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Prestressed B~-aeom-
( 17 deep beams) 5"~ 

Sheet I of 2 

hook to maintain proper clearance 

--~ ~, I 
( 2 -Ply bituminous paper Bond- breaker 

Bend in field ~ •.,. I , • ~---=--- =~~-~-lmm.c. __ 
~As required I l2 

I \ s'-o"+ --I 
- Premolded Exp. jt. filler 

Note: 
For details not shown, see Standard Drowinqs 
ST-202 8 ST-203(Approved Aug.17, 1964.) 
(Prestressed Cone. Bridges) 

- ----+-··-- - L 

.-------i ~ 1 
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~ 
0 
-;;; 
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" 
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E 
0 ~11 r- See RC- 23 Sheet J of 2 
~ !! 
~ Ii ;-Tilt hook ta maintain proper clearance . l Bond-breaker {Z-Ply Bend in field a; • • bituminous poper) =zy' -g 

- . . ~ ~ ~ 
~"c'":".~.1----- ·,,c,,~2=~-.-----,--
5"min.l 51- o" -

Note: 

For details not shown, see Standard Drawings 
ST-202 a 203, (Approved Aug. 17, !964) 

(Prestressed Cone. Bridges) 

,----' 

17" DEEP ADJACENT COMPOSITE BOX B~AMS WITH 9" DEEP APPROACH SLAB__NOTCH. j:'l"_"[O 4E{DEEP ADJACENT COMPOSITE BOX BEAM~ '!/ITH_j(J)EEP A_p_p_~OACfj_ SL-',~_]'JOTCH 
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"'1-J~ 
u: 
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'1.. 

See RC- 2:'- Sheet J of 2 

,rTilt 

' 

hook to maintain proper clearance 

--------. -·-~ - .-- - ·-1 G ,--- • b"tuminous paper) _ ~ 
,,..---sond-breoker (2-Ply ' Bend in field }, , 

filtJl?''. 1 !8" Diophro.9.!!l..j 

~ ~--=-~ - -'-=-=-- • j~ ~--- --------- ------------- ' IL--12 

· End of beam 

9"-1=1 .. ' -·-- --v'----- - -

Note: 
See ST-204, ST-205 (Approved A1.1g.17,1964) for 
additional information 

SPREAD BOX BEAMS WITH APPROACH SLAB NOTCH --~---

~l~Y. 

Block-out 

I ' I 

rding to Standards 

Tilt hook to maintain proper clearance 

-Varies with beam sizes 

t -g) \, I }Ut 
V)' I FJ. ~ --~-~~ 

e , 
0 

I 

PLAN -I-BEAMS 

.3"min.* 

,c-
·1·2· - -

Note: 
See ST- 208 (Approved Aug. 17, 1964) 
for oddilional information. 

Notes for Construction Revisions 

• When making construction changes in the field this drawing 
is to serve as a guide far modifying notch details shown on 
PIS Standard Drawings (ST-200 Series,Approved Aug.17,1964) 

for accommodating the Standard 16" Bridge Approach Slob . 
• At beam ends, burn off reinforcement protruding into 

approach slob notch. 

• it: Increase in field, providing overhang, if required. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

Ro'/)~~ 31. (977 , · l Shi .2..0f .2.. 

Chief Brldt,;ii, Engr. Chief Hwy.Enor RC-23 
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See Note 

* 
6 \ 

Pay Limit for 
Pavement Relief . 
Joinl(W) 

Pay Limit for R.C.C. Pavement 

10' { 3.048m)min. 

!:o °'2 
6"(152mml 

A 

2' {610mm) 

PLAN 

Bridge 

Pay Limit for Bridge Approach Slob 

1'1305mn:,) 

Bridge 
Approach 
Slob 

~~~-:,:·:·c·: !\", t 1'(305mm) 

Steel T,oweled __j/ \ / I 
Smooth Flol,h 8 \L________ I 
2 

Ply a,. Popec Poy Limits I 

o, Polyethyleoe I .Y 7
, I 
(2.133mll 

* For reconstruction, 
if the distance to the nearest 
joint is less than l0'(3.048m)remove 
the existing pavement to the joint 

SECTION A-A 

L_
1 

__ 1 Poy 

L See Note 3 
This Sheet 

SCHEDULE OF REINFORCEMENT STEEL 

SPACING NO. 

I MARK I SIZE I LENGTH REQ'D c-c 

A 
B 

C 
D 

4 12"(305mm) 4'(I.2I9m) (WI 

4 12"(305mm) Wminus 4"{102mm) 5 

4 6" {152mm) 6'-6"(1.981m) (WI (21 

4 12' (305mm) W minus 4" (102mm) 7 

I 5'-l"(l.578m) I 

C-Bors 
/~V4s" 9-t,~"" ">.1 . 

GENERAL NOTES 

Concrete in subslob to be CtossAA{ot contractors option 
subslab concrete may be H.E.S) 

2. Pol'tions of reinforcing bars which are outside of the Indicated 
pay lines ore lo be included in bid price for Pavement Relief 
Joint. 

3. When the pavement grade causes drainage towards the bridge, 
a Subgrade Droin(See RC-30) shall be placed under the 
6 11

( 152 mm) portion of the subslab and will be measured and paid 
for as specified in Section 610 of Form 408. 

4. Where bridges are located less than 1,000ft. (304.800m) apart, 
measured from the face of the nearest abutments, no relief joint 
will be used between the bridges. 

5. Where bridges ore located between 1,000ft (304.BOOm)ond 
l,500ft.(457.200m)opar1, one relief join! shall be placed midway 
between the bridges. In these coses the subslob shall be o 
uniform Gin. (152mm) thick and 8ft. (2.438m)wide. 

6. For joint details on new construction see RC-20. For )Clint 
details on reconstruction see RC-26. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

Appco,od , ~80 
()o .. ,/{ 

Deputy Sec. for Highway Admin. 
TAAC<D BY 

Sht..LOtJ... 

RC-24 



For Joint Details 

See RC-26 \ 

* ' 

/

i '"""''.'.v'.'.v:'.v:,'.:1,/\ A/\A AA" l\l,"\/\
1

1\" I 
! "'"'"" Bcidge ~ 

, 171 • ..,/ 
' I 

II 
I PLAN 

/ 
I 

;I 

Pay Limit for Bridge Approach Slob 

f (305mm) 

2' (610mm) 

Steel Troweled _JI 
Smooth Finish 8 
2 Ply Bit. Paper 
or Polyethylene 

* If the dis1ance to the nearest 
joint is less than I0'(3.048m)remove 
the exisling pavement to the joint. 

t"" 16" ( 1406mm) 

' 

SECTION A-A 

Bridge 
Approach 
Slob 

l1(305mm) 

SCHEDULE OF REINFORCEMENT STEEL 

MARK j SIZE 
SPACING 

c-c LENGTH 
NO, 

REQ'D 

A 
B 
C 
D 

4 12"(305mm) 4'(1.219m) (Wl 
4 12"(305mm) Wminus 4"(102mm) 5 
4 6" (152mm) 6'-6"(l.9Blm) (W) (2) 

4 12" {305mm) W minus 4" (102mm) 

5'-\"{L578ml 

C-Bors 

.,. ;;:p;;so 
~~ .,_, ' 

GENERAL NOTES 

Concrete in subslob to be ClassAA(at contractors option 
subslob concrete may be H. E.S) 

7 

2. Portions of reinforcing bars which ore outside of the indicated 
pay lines are ta be included in bid price far Pavement Relief 
Joint 

3. When the pavement grade causes drainage towards the bridge, 
a Subgrade Drain(See RC-30) shall be placed under the 
6"(152mrn) portion af the subslab and will be measured and paid 
tor as specified in Section 610 of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 
( RECONSTRUCTION) 

Re:mn~ 31 1'79 

6i!'lctor, 81.r-.i of Ot~ 

Appcolj~ ,'.;;1:b:J)'.!'; Sht.~Of ....L 

Cl'iet' HlohwaI Enoinnr _ .. _,, RC-24 

4: 



Povemenl Slob 

i ~, ;:~ ... , ... , '. =-=.~ .. .,:. .,: ' ' '.1 
- ----,,----- - . . 

Sutslab 

SECTION B-B 

Pav L:mu for Rein·, Cem Cone Pavement I rJ T \ 
K i 

Pav'! Oeplh(D) 

Tooled Edge...,__ 
\ 

·At£ors --
- . 

_L -·· l..,;e,»~t-
Steel Trowelea 
Smooth Finish 

Subgrade 

~ 
~ 

Subslab crown or slope parallel to 
povement crown or slope 

l.mi!! 

.. 
I 

~-=Q" 2'-0" 

Pay Limit for "Pavement 
Relief Joint----~ 

Pay Limit for Rein'f. Cem. Cone. Pavement 

10' Min. to Bridqe Approach Slab 

Reinf. for R.C.C. 
POV.!_11!10! 

,-·- I.~";:::::,. ·}Jv't Oepth(OJ • > . :·6. . ,, .. .. .. ~ . , ~
I Full Length Key-Formed by 
2" K 10" Nominal Size Lumber 

12,,";,o "'--subbo" Material 
,;,f-. 

'-Subgrode 

: ?/:/J'?~\ "" ~ID-~ Bituminous 
, I"\" \ \ '-. ~~~~~~~ Weonng Course 

~ 1-.9 __ \ "" 
Pay Limits~ 

'--
Place against compacted subgraG 

material witnout forms. 

SCHEDULE OF REINFORCEMENT STEEL 

MARK I SIZE 
I SPACING 

c-c LENGTH 
NC 

REQ'D 

Al 5 12" 4'-o" IWJ 
A2 5 12" 3'-o" (W) 

Bl 5 6" W m1nus4" 5 
Cl 4 6" 7'-8" (W){2). 

DI 4 6" W minus~, 16 

3'-6" I 
~ ~ 

~(Y' 

Al-Bors •;,, 

WEIGHT /FT. 
TRANSVERSE 
hEASURE LBS. 

4 . .!I_g_ 
3.!29 
5 215 
10 240 
10.688 

APPROXIMATE QUANTITIES 

PER FOOT OF TRANSVERSE MEASURE 

Cu.Yds. Closs A.A Cone 
lbs. Reinforcement Steel 

Tons ID-2 Bit Weormg Crse ._. 
Sq. Yds. R.C C. Povement * • 

MAIN LINE PAVEMENT DEPTH 

a" 9" 10" 

.30 .30 .30 
33.44 33.44 33.44 

.17 .19 .20 

51 .52 ~ 

* Co[culoled using 145*t11J 

-\: -\- Beveled portion of povement slab hos been converted to equivalent de1ign 
depth of main line pavement. 

8 

25' 

BridQI 

PLAN 

NOTES 

Material, workmanship and method of payment shall be in accordance with 
Section 504 of Form 408. 

Concrete in subslab to be Closs AA( at contractors option subalab concrete 
may be H.E. S. ) 

Portions of Ai- Ban and A2- Bors which ore outside of the indicated pay 
linas ore to be included in price bid for complete Joint. . 

Bituminous wearing course tobe placed in lifts not to exc11d s· 
compacted deptn. 

Pavement Base Drain, (See details RC-30), shall be used 
for transverse dro1n·o9e under the subslob on the upgrade side and will be 
measured and paid for as specified In Section 610 of Form 408. 

When plain cement concrete base course is specified the pavement re!.ief 
Joint shall be shown on the con.struction drawings os o special design. 

Where bridges ore located Ins than 500 feet aport,(measured from the 
face of nearest obutments)no relief joint wlll be used between the bridges. 

Where bridges ore located between 500 feet and /OOOfeet apart, one relief 
Joh:11 shall be placed midway between the bridges. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

Recommen~~"'."' /S:: /1'?7 

AD r c I rf ' . . 27: ,,fff_,.,,r....,..., 
Director.!. Bureou of ~i- ... _ ..... ,. .. , •• ., __ r---

ShL!.Of .I. 



Pavement Slab- ~ 

;L klff4(W4Y.$!({flif!@(:@,[& 
Sub slob - -

SECTION B-B 

,(. Subslob crown or slope parallel to 
pavement crown or slope. 

!-- <i. Sta. to be shown on dwgs. 

"+] I 25' I 
1 ··1· I ~rio~Je "'"-------1 10 Min. 

~ Pavement A .x '',\' :\'\ ·'\/i!\ X A )(' Pay Limit fo Relief 
Re lief Joint Joint 

L A A 

Brid9e 

B__J 
PLAN 

..&!y I imit for Rem'f Cem Cone Pavement _ Limits ···---t-~+-------'-c Pay limit for Rein'f. Cem_ Cone. Pavement NOTES 

SCHEDULE OF REINFORCEMENT STEEL 

I SPACING NO. 
WEIGHT /FT. 

MARK I SlZE LENGTH 
REQ'D 

TRANSVERSE c-c 
t.£ASURE LBS. 

Al 5 12" 4'-o" IWJ 4.172 
A2 5 12" 3'-o" !WI 3.129 

Bl 5 6" W minus4"1 5 5.215 
Cl 4 6" 7'- 8" I (W)(2) 10.240 

DI 4 6" Wminus4''1 16 10.688 

~. _;'--6' .. -~ 

~" , 
A I-Bars 

-\ 
._ . I 

.,.i 4'- O" : r~-~i~ !O Bridge Approach Slab 

>-----~t-o" 4'-6" » I 2'-0" -1 
Tooled Edge-..., Reinf \r R CC 

' Pavement 

r t AHlms . -- '.,-=.,~ -----s_ -~ --1··ov'I Depth(D) 
Pov'1 Dep!h(O) I ~~ 1 ·· • ,, ',:o -· ., 

l ' -~==~,,c..., ' , -------- ~"'~~,,... - . - ~?,IJ - -
.OJ/f.-Jl''> 

_i,, I Full Length Key-Formed by 
Slee! Trowe!ea --------- -''f--}---'cc.i,,-~---~-~,._-'c---'..-~---,.e;;,;;;-,s,, 2''x 10" Nominal Size Lumber 
Smooth Finish· , d "a~ \ - bb M.,,.,,;,,oo,<l,:, c:>':'...,,<.___Subbose Material 

"D a i~ ,ySu ose ol'L .. ~_ _ , "" 

Subgrode .}; ;;;c~. SC- ~"S,,<, -~,I-'~ _ --~~~;~~- 0 ~ ., I': - ', Subgrade 

Paylimits , ' 450 , .;, 

/ '\ \ '-.J Pay limits:.::_-.,,· _L · ----, ;/% c;,. p 1 \ _J_ 

APPROXIMATE 

< I • ...._-,, 

\ 
-. /L ,:,o"~ \ 

• ,,,,) / 
1 

/ ' Pay llmits 

~~'-..._~ID-~ Bi1uminous 
"~-"-''-' '-.,_,'0, '-\"-'-'--'-'-' '-~ '-J, Wearing Course 

( 
; 

SECTION A-A I' \ / __ :, 
Plac9-. aggiMst compacted subgro~ 

m'aLeriol withou1 forms 

., 

\ ' J '\ --

QUANTITIES 

"'"' 

\ 
\ 

~--\ .. 

\ \,)' 
\ 

rr-\f 
-, 

* Calculoted using 145~ft3 

PER FOOT OF TRANSVERSE MEASURE * ¼ Beveled portion of pavement slob hos been converted to equivalent design 
depth of main line pavement 

MAIN LINE PAVEMENT DEPTH 

e" 9" 10" 

Cu. Yds. Class AA Cone ,30 ,30 .30 
Lbs. Reinforcement Steel 33.44 33.44 33.44 

Tons ID-2 Bit.Wearing Crse.* .17 .19 .20 

Sq. Yds. R.C.C. Pavement * * .51 .5i .53 

Material, workmanship and method of poyment shall be in accordance with 
Section 504 of Form 408. 

Concrete in subslob to be Class AA(at contractors option subslab concrete 
may be H.E.S.) 

Portions of A1- Bors and A2- Bors which ore outside of the indicated pay 
!ines are to be included fn price bid for complete joint. 

Biluminous wearing course to be placed in lifts not to exceed s· 
compacted deptn. 

Pipe foundation under drain, Type A with Type]l backfill shall be used 
for transverse drainage under the subslob on the upgrade side and will be 
measured and paid for as specified In Sect!on 610. 

When plain cement concrete base course is specified the pavement relief 
Joint shall be shown on the construction drawings as a special design. 

Where bridges ore located less than 500 feet oport,(meosured from the 
face of nearest abutments)no relief joint will be used between the bridges. 

Where bridges are located between 500 feet and 1000 feet apart, one relief 
joint shall be placed midway between the bridges. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

Re4.:c;n/=? f;:;' I 197' 

'Director.! Bureau of DHign 

Apprt& &m:~:9z_t · 
Deputy Chief Hwy. Enqr. 

Sht . ..!..Of _I 

RC-24 



Bit. Surf. Treatment- Incidental to Type 1 Shoulders 
Bit. Surf. Crse.,FJ·I-Incidental to Type 1-F Shoulders 
Double Slurry Seo!- Incidental to Type l·S Shoulders 

Designated 
Travelway Width 

ROADWAY PAY 

Line Stripe 

Flexible Powment 

* Superelevation 
1,1reoter thon 

EffectiVil 
Shoulder Width.!. See Note 5 

SHOULDER PAY LIMIT 

See Note 3, this sheet 

TYPE 
TYPE 
TYPE 

I SHOULDER 
1-F SHOULDER 
1-S SHOULDER 

Shoulder Width 

'/ 4" (I02mm) Bit. Cone. Bose 

,r- Aggr. Bose, See Note l, 
this sheet 

4' ( 1.219ml 0.02 Ft./Ft. 

0.05 Ft./Ft.(0.05m/mf 
RoundinQ ~0.-0-2.m"iml 

SE _L' ~ 
~ 

Pavement 

~~----
Shoulder 

* For superelevotions under 0.05 Ff.IF!., eliminate the 
4' (1.219ml rounding and use the 0.02 FI./Ft. 
(0.02m/m) slope on the shoulder, be1,1inning from 
the edge of the pavement. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

NOTE' Shoulder rounding is to be used only on Interstate 8 Other Freeways 
and Arterial unless otherwise shown on the typical sections. 

Designated 
Trovelwoy Width 

Effective 
6' (1.829ml Shoulder Width.!. See Note 5 

-TrGIOmm - -Bil Si.rf Treatment 

,Ro,D,:A,eDc,WecAe.Y~PA=Y~L~IM~IT~------1---~S~H~O~U~L~DE~R __ e_AY __ L_IM_I_T __ __, ;-Aggt. Bose, See Note I, 
- this sheet 

Line Stripe ------...._ See Note 3, this sheet I / 4:., \ 

See Note 4 

TYPE _3_ SHOULDER 

,,_,, 

NOTES 

I. The Aggr. Bose shall be constructed as specified in Section 350.3, 
Form 408, and sholl be considered port of the shoulder. 

2. The payment for this area of subbase material shall be considered 
incidental ta the shoulder. 

3. Depth of shoulder to be the combined depth of surface and base 
courses. 

4. Slape shoulder at .os't, (.OS">m) far shoulder widlhs ,:;i; 8'(2.438ml. For 
shoulder widths> 8'(2.438m) slope shoulder at .041/i (.04m/ml. 

5. For shoulder widths 6
1

( 1.829ml and less, pove out to out of shoulders 
with fu 11 depth roadway pavement. Line stripe to provide required 
designated trovelway width. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

necommended P-4 1, /984 
) .. ---.. (l-=-~ k~ App,o~/111/~ z;;::: 

llirector, Bureau of Design Deputy Sec. for Highway Admin. 

-·· 
Sht.l..Of .1. 

RC-251 



See Note 6, 
this sheet 

Cone. 
Pov't. _L 

See Note 6, 
this sheet. 

Fle1dble or 

r 
Mod.FleK. ___ _.__ 

*Superelevotion 

Shoulder Widtl') 

Seo led Surface Course, See 
Note I, this sheet. 

See Note 5, this sheet 

0.04 Ft./Ft. (0.04m/m) 

Bit. Cone. Bose, See 
Note 2, this sheet 

Aggr. Bose, See Note 3, 
this sheet. 

Subbose Materiel, See 
Note 4, this sheet. 

_____ _1__--=:___~ Sfo-
8 

Subbose ~ 

Shoulder Width 

Sealed Surface Course, See 
Note I , this sheet 

See Note 5, this sheet 

Bit. Cone. Bose , See 
Note 2 , this sheet 

Aggr. Bose, See Note 3, 
this sheet. 

0.04 Ft./Ft. {0.04 m/m) /I / _ Subbose Material, See 
Note 4, this sheet 

__________ ·i__~-~S/
0

k

8 
Subbose ~ 

PAVED SHQULDERS TYPE 

Shoulder Width 

4' { 1.2 \9 m) 0 .02 FI./Ft. 
greater than -----....___,_ 
0.05 FI./Ft.(0.05m/mj\ 

Rounding ~0.02 m/m) 

SE. -4 JL 
Povement 

=~-~ 
Shoulder 

* For superelevotions under 0.05 Ft./Ft., eliminate the 
4' { l. 219 m) rounding and use the 0.02 Ft./Ft. 
(0.02 m/m) slope on the shoulder, beginning from 
the edge of the pavement. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

NOTE' Shoulder rounding is to be used only on Closs l 8 2 highways 
unless otherwise shown on the typical sections. 

Cone. 
Pav't. 

FleKible or 
Mod. FleK. ----~-

Shoulder Width 

Sealed Surface Course, See 
Note I , this sheet 

See Note 5, this sheet 

0.06 Ft./Ft. ( 0.06 m/m) 

Aggr. Bose, See Note 3, 
this sheet 

Subbase Material, See 
Note 4, this sheet 

__________ i ____ ~es,-p,;m, Coot ---1'__ I ~ 

Subbase ~ 

Q.06 Ft./Ft. {0.06 m/ml 

Prime Coot ~ I 
________ _J_ __ 

Subbose 

PAVED SHOULDERS 

Aggr. Bose, See Note 3, 
this sheet 

Subbose Material, See 
Note 4, this sheet 

~ 

I. 

2. 

NOTES 

The Sealed Surface Course shall be ploced to an approximate 
depth of 31) • .' ( 19 mm) ofter rolling in accordance with Form 408. 

The Bit. Cone. Bose shall hove a depth of 4" ( 102 mm) min. 
ofter final compaction. 

3. The Aggr. Bose shall be constructed as specified in Section 350.3, 
Form 408 , and shall be considered port of the shoulder. 

4. The payment for this area of subbase material shall be 
considered incidental to the shoulder. 

5. 

6. 

Depth of shoulder to be the combined depth of surface and 
base courses or depth of concrete pavement. 

Paint the vertical edge of the roadway pavement with o coot of 
bituminous material Closs AC-201 E-6, RC-250 ,or RC-800. 

Commonweoith of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Re~~:!2;31 1,,, 
7 Direefor, Bureau of Ot1i9n 

App,o~d ~ t~'" A1J · 
Chief H•y. En9r. 

-rn -· 
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(?) 1· 

SHPl!.\.c~_~_R_ 
i 

I 

~--- _ -- _ - .04 FT.IFT. I 

WIDTH 

--:··SEALED SURFACE COURSE (D 
~ SUBBASE 

/ MATERIAL@) 

R.C.C,}-ffil-. S 
PAVT. 

BIT. CONC. BASE Ch --- j --:t----
- - AG:~~BA::SE@ __ I_ ~ 

SHOULDER WIDTH 1 
! -- . : SUBBASE 
I ,SEALED SURFACE COURSE Q) , ,_,,,..--- MATERIAi @ FLEXIBLE OR '- / ~ 

_,,, MOD. FLEX. I .i. _ ___ --- ,04 FT.IFT. ! / . k]J?zl BIT. CONC, BASE_(&___:_]£ 
(IJ ___ AGGR.BASE~--- I---~ 

SUB BASE 

PAVED SHOULDERS 
TYPE I 

SEE STD. DWG. RC-20 
FOR DOWEL DETAILS7 
( OMIT DOWEL FOR I 
FLEXIBLE TYPE 
ROADWAY ) / 

1 
Shouloer WId1h r-------··. ------ -----

_ y~ RADIUS@ 
-.04 fT.IFT. 

------1 
! 
I 

i 
4" ~ol CONC. SHOULDER 
_I __ -t 

·--'---'-- _.AGGR. BAS[_]}_ --- --

v 

r 

" 

SUB BASE 

SECTION A-A 

,..OONC. MER_. $HOULDEfi 

,i ! 

.,_ 

,,SUBBASE 
MATERIAL@ 

!i 

0 ., 
0 
~ s·~· /•2.-ROADWAY JT. (WHEN REQUIRED) 

• s ,j_ 

,.,a: 
~-~I 

81·~ 
-Q ~ 

~A 

' 

---t- ·____ ~Dowels ,., , ~ 

, ' 

I 
II :SHbul..DER 1JT . ...fi 

151-6" T_YP._ 

6' 
i-- -
;! ' I 

•A 
~- 62' c.~,c~·-----------

PLAN 

C_O_NCRETE SHOULDERS 

SHOULDER WIDTH 

\SEAL.ED SURFACE COURSE CD 
· ~PRIME COAT ---.06 FT./FT. 

SUBBASE 
MATER/AL@) 

"Acp. I p \/ T. !®' AGGR. BASE COURSE @ I 
j _____________ ....1... ___ _ 

!( 

TION 
AN 

PAVEMENT 

SUBBASE 

COURSE CD 

SUB BASE 

PAVED SHOULDERS 
TYPE 3 

SHOULDER WIDTH 

4 1 ROUNDING 

~~-- --_02~1 
~ ··-

-SUBBASE 
MATERIAL.© 

'¥ For super elevations under 0.05 l./ Ft., eliminate the 
4' rounding and use the 0.02 Ff.IF slope on the shoulder, 
beginning from the edge of the pa"- me(lt. 

',,'------RUMBLE CORRUGATIONS SHALL BE 
F0Rt.1ED BY USING 

314" DEPTH BY 3"PITCH CORRUGATIONS. 

START RUMBLE CORRUGATIONS 2" FROM THE EDGE 
OF THE ROADWAY PAVEMENT. 

WHERE A CURB IS USED AT THE OUTSIDE EDGE OF THE 
SHOULDER, THE CORRUGATIONS SHOULD BE TERMINATED AT THE 
GUTTER OR A MINIMUM OF I FT. FROM THE CURB. 

Shoulder 
urface 

318' 
' " ,, 

, 

NOTES 

(D The Sealed Surface Course shall be placed to on approximate 

depth of ~; after rolling in accordance with Form 408. 

@ The Bit. Cone. Bose shall hove a depth of 4"min. after 

final compaction. 

@ The Aggr. Bose Course shall be constructed as specified 

ln Section 350.3 of Form 408, and shall be considered 
port of the shoulder. 

@ The payment for 1his area of subbose material shol I be 
considered incidental to the shoulder. 

® Depth of shoulder to be the combined depth of surface 

and base courses or depth of R.C.C. Pavement. 

~ Variable slope as shown on typicol sections. 

(v Point the vertical edge of the roadway pavement with a 

coot of bituminous material Class AC·2000, E·S, 
RC-250 or RC-800. 

@ All shoulder joints shall be sealed in aCC'Ordonce with 
Section 50J.3(q.) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Recammtng thau .3f, /977 
,674 l .i ·, , 

'{ 1977 I Sht.l..Of .Z.. 

RC-Director, Bureau of Design 



Edgl of 
existing or widened 
pavement 

r 
Existing Material_/ 

Edge of 
existing or widened 
pavement 

Existing Mo!eriol_J 

T 

Shoulder Pay Limit 

Bit. Surf. Treatment 

Depth os shown on the 
d~s. or as directed 

See Note !5 !' this sheet 

s .. '-1:,,-
Note 3 I'' T '1 
this sh.' -1 I I 

.l f~s I 
"-. I J I 

"=- Aggr. Bose Crse. 

Grode to this line 

S~ .t'ote 4, this sheet 

TYPE 4 SHOULDER 

Shoulder Poy Limit 

Bit. Surf. Treotmen! -

Existing Shoulder 

Shoulder Slope 

* 

,::::::~ 
.• ••"'"'"~I 

See Note 4, 
this sheet 

\_ Properly Prepared Surface, 
See Note I, this sheet. 

---~ Grad+ng to this line 
is incidental to shoulder pay i1em. 

~ Properly Pre pored Surface, 
See Note I, this sheet. 

TYPE 5 SHOULDER 

* The following min. dimensions 
sho!I opp\y, 

5" (127mm) for Aggr. Bit. 
5" {127mm) for Aggr. Lime Pozzolon 
5" (127mm) for Aggr. Cement Bose 
3" (76mm) for FB-1 Binder 
3" (76mm) for DP-l 

Edge of 
existing or widened 
pavement 

Existing 

Proposed 
Resurfacing 

__I_ 

Exi~ling J 
Pavement 

'\ 

r Bit. Surf. Treo!ment - Incidental 10 Type 6 Shoulders 
Bit. Surf. Crse., FJ-1- !ncidentol to Type 6-F Shoulders 

Double Slurry Seal- Incidental to Type 6-S Shoulders 

Shoulder Por Limit 

Bose Course 

E,dsting Shoulder 

See Note 5 , this sheet 

Grade to I'-. 
this line 1 ~

1
- T 7 

See Nole 3, t=j I I 
this sheet kL --1 I 

I I I 

Aggr. Bose, if required 

\ ~ Depth and constructi~n of shoulder "-

Material ~ shall be as indicated 1n,,!he prop)o~BC "'-Properly Prepared Surface, 
with a min. depth of 4 (102mm B · See Note I, this sheet 

TYPE 
TYPE 
TYPE 

6 SHOULDER 
6-F SHOULDER 
6-S SHOULDER 

Shoulder Par Limit 

Extend proposed resurfacing 
across shoulder 

Shoulder Slope 

Prime Coot when required or os 
directed by the engineer. 

TYPE 7 SHOULDER 

See Note 5, this shee __ t _____ _, 

Grade to f'--.-_ 
this line _1 

-:r 1"-,- T 7 
Se~ Note 3, I j I I 
this sheet j<.J_ -l 

1 
~I 11 
~ 

Properly Prepared Existing 
Paved Shoulder, See Note 2, !his sheet. 

I. For Type 4, Type 5, and Type 6 Shoulders, o properly prepared s1,1rfoce 
J!.QTI.§.. J is ooe that is either shaped and/or scarified ond/or compacted. Shaping 

includes removal of existing shoulder material and the placement of 
graded material from the shaping operation into the low areas. Where there 
is insufficient graded material from the shaping operation, the Contractor 
shall complete the work by adding additional OQgr. bose crse. material. 
The odditionol material is incidental to the shoulder item. 

2. For Type 7 Shoulders, o properly prepared existing paved shoulder is 
one that is cleoned and patched. 

3. The guard roil type, height ond lo cot ion from shoulder may vary, but when 
the heloht from the top of the roil_. to the proposed surface becomes less 
!hon 24"(710mm), the guard roil sh'oll be removed, rEiploced and/or reset in 
accordance with cllrrent guard roil standards. Where guord roil hos rubbing 
roil ottoched, the rubbing roil shall be removed when the height of guard 
roil becomes less !hon 27",(786mm). 

4. 

5. 

Remove unsuitoble moteriot as direc_ted, excavate, and backfill with moteriol 
meetin(J the requirements of Section 350 or 351, Form 408. Shoulder 
excovotion and bockfiH will be measured ond poid for in accordance with 
Sections 654,655,ond 656, Form 408. (Cross sections not required.) 

Groding will be considered incidental to the shoulder pay item. Where 
there is insufficient groded material from the grading operation to complete 
this operation, moleriol meeting the requirements of Section 350 or 351 
sholl be used ond wi11 be paid for as Tons of Selected Borrow 
Excovotion. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RECONSTRUCTED 
SHOULDERS 

RecommendA'; G..'4 It. rW 
.,-.':-: ,:'· /;_;_: tk'{ App'°'t.,,,,!~ .t:.:::: Sht.£0f ~ 
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Surface of 
Existing Pavement 
or Proposed 
Overlay 

Shoulder V{idth 

Sealed Surface Course 

Shoulder Slo.e_e 

See Note 4, this sh. 

See Note 6 I' this sheet 

See r Note3 1""T-, 
this sh.' ~ I : 

) f-'-~ I 
:------- I !1 

Grade to this line. 

( \ ,,~ _/ \- _.._ 
Existing Moterial \_ Properly Prepared Surface , 

Surface of 
E,r.isting Pavement 
or Proposed 
Overlay 

t 

\
3
14' 

FILL SECTION 

Shoulder Width 

Sealed Surface Course 

Base Course 

E,r.isting Shoulder 

Shoulder .Slo£_e 

* 
See Note 4, 
this sheet 

See Nole I, this sheet 

Grading to this line 
is incidental to should 

w 

Material_/ Existing 

~ 
See Note I th~red Surfoce \ \"' 

' is sheet. ' \ \ 

CUT 

llf TYPE 4 

Oepth of Aggr. Bose as 
shown on the drawings or as 
directed . { Material in 
accordance with Section 350.2, 
Form 408) 

SECTION 

* TYPE 5 
The fallowing min. dimensions 
shall apply, 

5" for Aggr. Bit. 
5" far Aggr. Lime Pozzolan 
5" for Aggr. Cement Base 
3" for FB- I Binder 
3 11 for DP- I 

PAVED SHOULDERS 
TYPE 4 8i TYPE 5 

Surface of 
Existing Pavement 
or Proposed 
Overlay 

v· 

Proposed 
Resurfacing 

See Note 5, 
this sheel 

Existing 
Pavement 

\j 

Shoulder Wjgi!J. 

314" Sealed Surface Course 

Base Course See Note 6, this sneet. 

Existing Shoulder 

Shoulder Slo.e_e 

Grode to r---.__ . 
this line .1

7 
'°SrT7 

See Note 3, t::j I ! 
this she!!t k-L.j 

1 
I I I 

~\_ 
ored Surface , 

~ 4"mio. depth of Prnpe,ly P,ep is sheet -'1 Bit. Cone. Bos,; see Note \, 
th 

S,e Noto 4, this shee~ 

PAVED 

Bose Course 
See Note 6, this sheet 

Grade to f'--,_ . 

Sh4ulder Slo_e_e 
.r this line .~ 73 1j ~ Tl 

See Note , I t 
1 this sheet f'.'.-L _J I 

(d) 

I I I 

Properly Prepored Existing 
Paved Shoulder , See Note 2, this sheet. 

Hawing min. dimensions shol I apply: 

A one-inch (2.54cm)minimum depth, after final compoction, of 
Bituminous Wearing Course, ID-2 and a Bituminous Seal Coot. 

Aone·inch (2.54cm)minimum depth, after final compaction,of 
Bituminous Surface Course FB·l and a Bituminous Seal Coot. 

A four-inch (I0.I6cJT'I) minimum depth, after final compaction, of 
Bituminous Concrete Base Course and a 314"(I9mm) sea!ed surface coot and 
a Bituminous Prime Coot when required. 

A two-inch(5.08cm)minimum depth, ofter final compaction, of 
Bituminous Binder Course ID-2 and o 314"(19mm) sealed surface coot and 
a Bituminous Prime Coal when required. 

PAVED SHOULDERS 

TYPE 7 

NOTES 
I. For Type 4, Type 5, and Type 6 Shoulders, a properly prepared 

2. 

3. 

4. 

surface is one that is either shaped and/or scarified and /or compacted. 
Shaping includes removal of existing shoulder moterial and the placement of 
groded material from the shoping operation into the low oreos. Where there 
is insufficient graded material from the shaping operation, the Contractor 
shell complete the work by odding additional oggr. base crse. material. 
The additional material is incidental to the shoulder item. 

For Type 7 Shoulders, a properly prepared existing paved shoulder is 
one that is cleaned and potched. 

The guard rail type, height and location from shoulder may vory, 

but when the height from the top of the rai I to the proposed 
surface becomes less then 24", the guard roil shall be removed, 

replaced and/or reset in accordance with current guard roil 

standards. Where guard rail hos rubbing rail attached, the rubbing 
rail shall be removed when the height of guard rail becomes less 
than 27". 

Remove unsuitable material as directed, excavate, and backfill with 
material meeting the requirements of Section 350 or 351, Form 408. 
Shoulder Excavation and Backfill will be measured and paid for in 

accordance with Sections 654,655,ond 656, Form 408. (Croi;s ~actions 
not required) 

5. Where on overlay of I lt,;' is applied to the roadway and the existing 

paved shoulder has at least 4 11 Bit. Cone. Base or 2" of Bit. Binder use a 
1" min. depth of ID-2 plus a Bit. Seal Coat. On other types of good 

e,r.isting paved shoulders use a I" min. depth of FB-I Bit. Wearing 

6. 

Crse. plus a Bit.Seal Coot. 

Grading will be considered incidenlal to the shoulder pay item. Where 
there is msutficient graded material from the grading operation ta 
complete this operation, material meeting the requirements of Section 
350 or 351 shall be used ond will be paid far as Tons of Selected 
Borrow Excavation. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Rec~end::,:=, 31 1'1~ 4 ,k' . 
>~. • C 

Apprav•d ~ 3}:.:, o;;», Sht . .!_Of ~ 

RC-Director, Bureau of Dfli1n Chief Hwy. Entr. 
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Surface of 
Existing Pavement 
or Proposed -....._ 
Overlay \ 

I 

I 

Shoulder Width 

~~· Sealed Surface Course 

Base Course 

\E,istiog Shooldo, 

! 1 Shoulder Slo2_e 

* © 

n7 t-~ 
® r1 

fL [ I .r Grade to this line 
~ 11 1 · 

. 'I 

Surface of 
Existing Pavement 
or Proposed ~ 
Overlay \ 

' 
\ 

Shoulder Width 

314" Sealed Surface Course 

Base Course 

Existir,g Shoulder 

Shoulder Slo_e_e 

© ~ 

6 

Grode to 
this line 

i 
~,T7. 
@ 11 1 I I 

k-L~ I I 

I ' 

Existing Material _j \ 
\__Properly Prepared Surface (D 

Existing Material ___i 
\'- 4"min. depth of 

Bit. Cone. Base 
' \ 
\_ Properly Prepared Surface (D 

Surface of 
Existing Pavement 

FILL SECTION 

r _Shoulder_ Width __ _ 

! ~31,i' Sealed Surface Course 
7 

Base Course 

& 
/ 

or Proposed ~ 
Overlay \ \ Existing Shoulder 

Shoulder SJ02_e 

,(,•' ~ 
is incident this line t) 

I * © 

Existing Material ~ 

CUT 

* TYPE 4 
Depth of Aggr. Bose as required 
to establish o properly prepared 
surface as shown on the drawings 
or as directed. ( Mote rial in 
occordonce with Section 350.2, 
Form 408). 

~ 
~roding to . . 

01 to shoulde . r item. 

~ P,oposed 

, ..... ~ \ ~ ---~"", 

\ \ \ \ Emtiog _J 

SECTION 

* TYPE 5 
The fallowing min. dimensions 
shall apply, 

5" for Aggr. Bit. 
5" for Aggr. Lime Pozzoton 
5" for Aggr. Cement Base 
3" for FB· I Binder 
3" for DP· I 

\) ~-·· 

PAVED SHOULDERS 
TYPE 4 8 TYPE 5 

~ 
314" Sealed Surface Course 

180\8 

I 

Course 

Shoulder S!o_e_e 

ULDERS 
6 

Grade to 
this line 

6 

I' ' ® ~r;1 
l F~~ I 

I I 

ond as__:, , \_ Properly Prepared Existing 
Paved Shoulder J) 

r* The following min. dimensions shall 
4" for Bil. Cone. Bose 
2" for Bit. Binder 

apply, @ 

PAVED SHOULDERS 
TYPE 7 

- __ -=------:::-

NOTES 

CD For Type 4, Type 5, ond Type 6 Shoulders, a properly prepared 
surface is one that is either shaped•and/or scarified ond/or compacted. 

® For Type 7 Shoulders, o properly prepared existing paved shoulder is 
one that is cleaned and patched. 

@ The guard roil type, height and location from shoulder may vary, 

but when the height from the top of the rail to the proposed 
surface becomes less then 24", the guard rail shall be removed, 
replaced and /or reset in accordance with current guard rail 

standards. Where guard rail has rubbing roil attached, the rubbing 
rail shall be removed when the height of guard rail becomes less 
than 27". 

(4_') Remove unsuitable material as directed, excavate, and backfill with 
material meeting the requirements of Section 350 or 351, Form 408. 
Shoulder Excavation and Backfill sholl be measured and paid for in 

occordonce with Sections 654, 655, and 656 , Form 408. ( Cross ~actions 
not required) 

(5J Where on overlay of 11f is applied to the roadway and the existing 

paved shoulder has ot !east 4" Bit.Cone.Base or 2"of Bit. Binder use o 
I" rnin. depth of ID-2 plus a Bit. Seal Coot. On other types of good 

existing paved shoulders use a I" min. depth of FB-1 Bit. Wearing 
Crse. plus a Bit. Seal Coot. 

® Grading in this area shall be paid for as follow~, 

{o.) 4' or less - grading shall be considered incidental to the shoulder 

pay item. ( Backfill material, if necessary, shall meet the 

requirements of Section 350 or 351, Form 408.) 
( b.} Greater than 4' - gradinll sho!I be paid for as Selected Borrow 

Excavation in accordance with Section 205, Form 408. 
The material shall meet the requirements of Section 350 or 

35!, Form 408. 

• Shaping includes the placemen! of graded moteriol from the shaping 
operation into the low areas. Where there is insuffient graded 

material from the shaping operation to bring the existing surface 

to the plane of the bottom of the proposed base course, the contractor 
shal I complete the work by adding additional aggregate base 
course material. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Rec£4tZ;u 1977 
70irtcto~, Bureau of Design 

Sht.1...0f _g_ 
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I 

~ 4'(1.219m) C M•d. Should, Longitudinal Should ·-,, Tie Bors or Tiebolts 

' ' ' ' I, ' ' ' ' ' /, ,I, ' ' ' ' ' ' 

' ' 
Transverse Roadway Joint, 

\ ; \ 40'{12.192m) R.C.C. Pav't. or 
20'(6.096m) PI.C.C.Pav't.(Ramp) 

• 
\ 

~ 

\ C 
0 

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

' 
20'(6.096m) 

Typical 

Cone. Shoulder 

CONCRETE SHOULDERS ADJACENT 
R.C.C. PAVEMENT AND PL.C.C. PAVEMENT 

' ' '/, ' 

\ 
' ' ' ' / 

• 

\ 

Shoulder Joint 

T_Q 

(RAMP) 

-

ansverse Shoulder 
Joint 

ngitudinol Roadway 
Joint 

Tie Barsor Tiebolts 

Longitudinal 
houlder Joint 

Longitudinal 
Shoulder Joint 

Tie Bors or 
Tiebolts 

Longitudinal 
Shoulder Joint 

Tie Bors or 
Tiebolls 

Shoulder Width 
8"(203mm)Min., See Note 6,this sheet 

Q,04 FfdF!- (O.O~m_Lml 

Cone. Shoulder 
-------

Aggr. Base, See 
Note 1 , this sheet 

CONCRETE SHOULDER TYPE I 

Shoulder Width 

6"(152mm) Min. 
See Note 7, this sheet 

6"(t52mm)Min. 

~ ----=-=-
The payment for this area 
of subbose moteriol shall 
be considered incidental 
to the shoulder. 

6"(152mm)Min. 

- 4'(1.219m) C Med. Should Longitudinal Should Joint ,,.-Tie Bars or Tiebolts ~··=- ~~· ' / 

I I t ' I I I , I t ' ' 0 I , / I I I '/,, ... r 
' ' ' ' ' ' ' ' ' ' ' I ' ' ' ' ' 

I/ 
~ / • 

'/ ~ 
C 
0 

" / 

I /,{ 
' ' ' ' ' ' ' I ' , , 0 I , I O I ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

20 1 16.096ml 
Typical 

0'(3.048m) _ 
Cone. Shoulder 

CONCRETE SHOULDERS 
ADJACENT TO C.R.C. PAVEMENT 

Longitudinal Transverse 
vum;. ;:,11ou1u1t1r -

I ;:,nou1oer Jom1 

I ;:,nou1oer Jom1 

./, I 

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

~" \ Transverse 
Rdwv. Jt. Tie Bars or 

~ \ \ \ 15'(4.572m) \ Tie bolts 

• I ~ 

I 
C 

\ \ LLongitudinol \ Long1tud1nal . \ . 
C 

" Roodwoy Sho,ld" 

7 
T,e. Born o, 

Joint Joint T1ebolts ---....__ 

~ ' ' ' ' ' ' ' ' ' ' I I t 1 ! I , I I I I I I I I O ' I 

' ' ' 
15'(4.572m) 

Typical 

Cone. Shoulder 

CONCRETE SHOULDERS ADJACENT TO 
PL.C.C. PAVEMENT FOR COLLECTOR 8 LOCAL HIGHWAYS 

Transverse Shoulder Joint 

Longitudinal Roadway Joint 

Tie Bors or Tiebolts 

Longitudinal 
Shoulder Joint 

Transverse 
Shoulder Joint 

-= - - -----•. L r 
7 Aggr. Base, See __J \_ The payment for this area 

Subbose Note!, this sheet of subbose material shall be 

CONCRETE SHOULDER TYPE 2 

TYPICAL SECTION 

considered incidental to the 
shoulder. 

r - ----7 

I 

(C.R.C. Pavement-=: ~ 
See RC-22, sheet 4 ~ 
of 4 , for Pavement 
Terminal Joint Details ~ 

!,r"=/ ,--r Boom ornt ( 

l(RCC l 

r-~ =f.-~, I 
\ 

\_R.C.C. or P.C.C. Type E / 
Pmmeot ( Joiat \ 

I Pavement (__ 

(. Concrete Shaul~ l Coamto Sho,lde, ( 

•L _J• 

Joint Sealer 

. Transverse l .if':'.<i.[JS.~ S 
Shoulder Joint Jih1J:§1kl4¥rl ln§r):J/4§/1 

Aggr. Bose EKponsion Joint Filler 

SECTION A-A 

CONCRETE SHOULDER 

--....._Concrete 
Shoulder(__ 

EXPANSION 

=*l=== 

AL_I_JA 

JOINTS 

<concrete 
Should? 

- \ 

NOTES 

The Aggr. Bose shall be as specified in Section 350.3, Form 408, 
and shol I be considered port of the shoulder, 

2. All shoulder joints shall be sealed in accordance with Section 
501.3 (q), Form 408. 

3. For joint details, see RC-20. 

4. See RC-25, sheet l of 3, for shoulder rounding detoil on 
high side of superelevations. 

5. At the contractors option, shoulder joints may be placed at 

6. 

7. 

a skew in line with the skewed joints of the roadway pavement. 

At the contractors option, Type 1 concrete shoulders moy be 
constructed as shown or at a uniform 811 (203mm) depth and/or 
constructed of the same depth as the pavement, af no additional 
eKpense to the Deportment. 

At the contractors option, Type 2 concrete shoulders may be 
constructed on a taper, with o 6"(152mm) minimum depth,or at the 
same depth as the pavement, at no additional eKpense to the 
Deportment. 

4'(1.219ml 

r- ~ 
~ 

l.--llPo,emea:-1 \ lRc.c. 
Pavement l see defoil ' 

RC-24 ' 

Relief Joint \ 

\ 

"\.. Concrete 
Shoulder\._ 

BL 

Point wifh AC- 20 

SECTION 8-8 

To Bridge 

fconcrefe 
Shoulder? 

_JB 

11'2°'(38mm) Wearing Crse. 
I0-2 or FJ-1 

Bose Crse. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
(CONCRETE) 

'"'°};~ ,,!;fu '.).'.!;~ 
Deputy Sec. for Highway Admin. 

Sht.iot 2_ 

RC-25 



4'(1.2I9m) Cone. Med. Shoulder ./ Longitudinal Shoulder Joint Tie Bars or Tiebolts 

. II , . , • . . , , , !ill:!iil!III j , /, ' q-··T,oasmse Sho,lde, . . L L----· -- _,........,______--+ , :...Jllh1llill4-~-'-'-'-'-'-'.L;-'-1 Joint Lang1tudmal 
• ' • ' ' ' • ' ' ' 

1 
' ' ' ' Shoulder Joint 

' \ ___ ____2:ran~~c•~P RNdwav Jc,\~~ 
\ 40'(I2.I92m) R.C.C.Pllv't. ar 

f---+--11------------------\--- 20' ( 6. 096 m_1_P_1._c_.c_._e_,,_·,_.(_R_,_m_,_l-+-------~'---\ 

\ !i s'u s

1
9m

21 
\ 
1 Rumble Corrugations , \ I 1' ( 305mm) Min I, See Note 3, this sheet-\ 

, I 

20'\6.096ml 
Typical 

Longitudinal Roadway 
Joint 

Tie Bors or Tiebolts 

Longitudinal 
Shoulder Joint 

Tie Bars or 
Tiebo!ts 

Subbose 

Shoulder Width 
8"(203mm)Min., See Note 7, this sheet 

6"(I52mm)Min. 

I/ 0.04Ft./Fl.{0.04m/m) I/ 
·-~ .,-~ "-.:.- ~Variable S Cone. Shoulder ..,, ~'t./ ,...; lo e 

··,,: ... ~~---------------------....:r_' ! "\ --------= 

· Aggr. Base, See 
Note l , this sheet 

The payment for this area 
of subbase material shall 
be considered incidental 
to the shoulder. 

10'( 3.048 m) 
Cone. Shoulder 

1 60' (I8.~BBm) C. toe. with R.C.C. Pov't 
1 

40'(I2.I92m) c. 1o c. with PI.C.C. Pov't. (Romp) 
\_ Transverse 

Shoulder Joint 

CONCRETE SHOULDER TYPE I 

CONCRETE SHOULDERS ADJACENT TO 
R.C.C. PAVEMENT AND PL.C.C. PAVEMENT ( RAMP) 

... i ... j 4'(1.2I9m) Cone. Med.Shoulder Longitudinal Shoulder Joint 

f--~~------

°'i 

! 

6 , (l.829m2.J. 

i -1 -I'(305mm)Min. Rumble Corrugations, 
See Note 3, this sheet\ 

10'(3.048 m) 
Cone. Shoulder 

I, 

20'(6.096m) ·ryp1co1- -

60'(I8.288m) c. to c. 

Tie Bars or Tiebolts 

Tron 

/Longit 

Longitudinal 
r Shoulder Joint 

Transverse 
Shoulder Joint 

odwoy Joint 

Longitudinal 
Shoulder Joint 

Tie Bors or 
Tiebolts 

.C.QNC 

is sheet 

Aggr. Base, See 
Note I, this sheet 

SHOULDER TYPE 2 

TYPICAL SECTION 

..}$1 

6 "(I52mm)Min. 

The payment for this area 
of subbose material shall be 
considered incidental to the 
shoulder. 

CONCRETE SHOULDERS 
ADJACENT TO C.R.C. PAVEMENT 

r----
1 

( C RC Pavement ~ 

See RC-22 , sheet 4<..:::...... 
of 4 , for Pavement 

.. :::,:7 
Beam nt ( 

~ ------rr - - ~ -7 
=~= 

\_R.C.C. or PC.C. 

Cone. Shoulder 

' 
\' 

0 

Longitudinal 
Shoulder Joint 

Transverst 
Rdwy. Jt. 

I5'(4.572m) 

Terminal Joint Details 
l (_R.C.C. 

Pavement 1-_ 

ncrete Shoulder l 
\ 

f----\---il--\--------'~-------1-~-----+------'1.c-½------+-------l 
" 

Cone. Shoulder 

CONCRETE 
PL.C.C. PAVEMENT 

I'(305mm) 
Min. 

Longitudinal 
Roadway 

Joint 

I5'{4.572m) 
Typical 

I 
I 
I 

60'(18.28Bm) c. to c. 

SHOULDERS ADJACENT 
FOR CLASS 3~AND 5 

TO 

Joint Sealer 

t-----1--Transverse \ \ _ -~ ., Shoulder Joint I .i;i:{~·~·y: I ( 25 mm) ffe),2§i.,;'$'1,§S'rJ -·.....:- ~ 1 /i,i§i,i§nl:§t/ 

Rumble Corrugations, 
·see Note 3, this sheet 

Expansion Joint Filler 

A-A 

HIGHWAYS 
CONCRETE SHOULDER 

Pavement~ 

r 

-,.._Concrete 
Shoulder(__ 

EXPANSION 

\--,_ Type E 
Joint 

=¼¼::::= 

AL__ ~· 
(Concrete 

Should? 

~ 

\ -

JOINTS 

I. 

2, 

3. 

4, 

5, 

NOTES 

The Aggr. Base shall be as specified in Section 350.3, 
Form 408, and shall be considered part of the shoulder. 

All shoulder joints shall be sealed in accordance with 
Section 50t.3(q), Form 408. 

Start rumble corrugations 2" ( 51 mm) from the edge of 
the roadway pavement. Where o curb is used at the 
outside edge of the shoulder, the corrugations should be 
terminated at the gutter or a minimum of I' ( 305 mm) from 
the curb. 

For joint details, see RC-20. 

See RC-25, sheet l of 3, for shoulder rounding detail on 
high side of superelevations. 

6. At the contractors option, shoulder joints may be placed at 

1 

8. 

a skew in line with the skewed joints of the roadway pavement. 

At the contractors option, Type I concrete shoulders may be 
constructed as shown or at a uniform 8" (203mm) depth and/or 
constructed at the some depth as the pavement, at no odditiono! 
expense to the Department. 

At the contractors option, Type 2 concrete shoulders may be 
constructed on o toper, with o 6"(I52mm) minimum depth, or at the 
some depth as the pavement, at no additional expense lo the 
Deportment. 

I" 
4~ (114mm) 

~R•i"(2;mm) 

CORRUGATION DETAIL 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
{CONCRETE) 

Appro~ £rt ;si, 1~1, 

11 Jmal 
Sht..1.0f .1. 

Director, Bureau of Design Chief Hwy. Engr. RC-25 
TMCIO IY 

fllW. •• 



2'-3' 6'-8' Longitudinol 
Roodwoy Joint 

2'-3' 
'-.1' 

LI © -(D-

AH holes 

I 
-0-

1 

2" ¢ to 2~s"¢ 

I 
Lone <i_-+--------• ----© --+-<i_ 
Width I j ~· 

I I I 
~--t------0- -0- -0--

2'-3' 
1 

1 1 

l Tronsverse 
Roadway Joint Edge of Povement 

TYPICAL GUIDE FOR SLABJACKING 

Distance slob 
shall rise 

HOLE ARRANGEMENT 

·(-~ Nozzle 

. ( Final Grode"\ 
' ---' ----- --cc-= 

'4 :.,.;\•.: 

~1'§71§;~ 

SLABJACKING PROCEDURE 

Shoulder-._ 

Settled Slab 

A. Holes shall be located ond drilled in accordance with the Typical Guide For Slabjacking Hole 
Arrangement or as directed by the engineer in the field. Debris left from drilling shall be removed 
from holes before pumping. 

B. A thin mi:t shall be developed that will be adequate far penetrating and lubricating the subgrode 
area. During this step wooden plugs shot I not be used and the material shall be pumped only 
to the e:tfent that the thin miK is visible in other holes. It is important to prevent the thin mi:t 
from entering the holes in any great quantity, but should this occur, it is then necessary to pump 
the thicker mix under the pavement ond allow the thin miKture to be forced out the adjacent holes. 

C. Allow a short time for the thin mix to settle {approximately 1/2 hour}. 
D. Develop o thicker miK similar in consistency to that which is produced from a caulking gun and in 

accordance with Form 408, Section 681. Do not plug any hole until the mi:t being forced out 
that hole is of such o consistency that it would resemble a stiff caulking material. 

E. Plug the appropriate holes one at a lime when the thicker mi:t begins to discharge from them. 
F. Pumping shall be alternated between the holes generally beginning with the lowest hole in the 

center of the slab and working outward, or as directed by the engineer in the field. 
G. All holes shall be plugged and traffic kept off the raised slab for a minimum of three ( 3) hours 

or as directed by ~'"le engineer in the field. The wooden pegs may be broken off flush to the 
pavement if it is necessary to hove the rood opened to traffic before the required time. 

H. The engineer reserves the right to modify the consistency of the miK to achieve the necessary 
goal of penetrating and lubricating the subgrade area, lifting the slob or filling the voids. 

Final Grode c:ettled Areo 

=-::::C--- Stress ),.___ 
Crock ~ Hole 

* See Note 3, 
this sheet. 

Stress Crock) 

~7 
• 

- "\ 

SLAB 

~ ' 'dth ~ ponern Lone Wt 
' ~ 

~ 

Final Grade 

FULL LANE WIDTH SETTLEMENT 

SLAB SETTLEMENT BETWEEN 

Stress Crack 

-°' _\..._~ ct. ;.""\ Pollern 

' -~ 

Final Grode 

Tronsverse Roadway Joint 

SETTLEMEl'l_T AT TRANSVERSE 
ROADWAY JOINTS 

TRANSVER_fil: 

'TYP· Hole ~ 
Pollern 

' "' -----®, LO:s:; 
~ (Settled Area 

~ "®----- <t. 

' ~ 

Finol Grade 

EDG_E SETTLEMENT 

ROADWAY JOINTS 

NOTES 

I. Al\ materials and workmanship shall be in accordance with the 
requirements of Section 681, Form 408. 

2. Hole spacing may be varied within the indicated dimensions, but 
once o pattern is established, it shall be continued over the 
entire settled area. 

3. Holes shall not be drilled on crocks. If a pattern places a hole on 
o crock, the hole shall be moved o distance of 1' to 2' from the 
crock. The overall pattern does not hove to be changed. 

4. Holes shall be drilled outside the settled areo to allow for pressure 
relief during pumping in the holes of the settled area. 

5. The contractor is responsible for damage occuring to the pavement 
slob, shoulders, guard rail, curb, structures, drainage and underground 
utilities due to his operation. 

Commonweolth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT CONCRETE 
MAINTENANCE 1)/d cJ.. 

/ 

Sht...!..ot .!_ 

·oir,cto·r, Bureau of DHi;n ,puty Chi•f Hwy. En;r. RC-26 
-· -· 



Longitudin~I ~ 

Roodwoy Jo,~ JO' 1.Hn. --., 

When this distance becomes less than 10', remove this area of 
pavement to the transverse joint. Use the existing dowel bars 
of the transverse joint by thoroui;;ihly cleaning the dowel bars 
of existing concrete. 

Existing Pavement New Pavement 
Transverse 

Roadway Joints ,o' 
~e,~'.?)~ 

..::,,0 *" 
s,0 \o.~ 

~o ,~' 
~e,· 

6", See Note 4 a 
Note 12, this sheet ~· 

Remove existing subbase material and 
replace and compact with new subbose 
material meeting the requirements of 
Section 350, Form 408. See Note 4 
6 Note 12, this sheet. 

\ 

Depth of Existing 
Pavement (D) 

Existing subbase material I' from edges 
of pavement patch shall not be removed. 

Longitudinal 
Roadway Joints, 

See Note 5, 
this sheet. ' 

r 8"(203 mm) Min. 

1..;:'<!,'.,;..~. 

7~,?' {191mm) Min. 

DETAIL A 

EXPANSION TIEBOL T 

:):'.(~} 
Exp. Tiebolts 

Only Expansion Tiebolts which ore supplied by on approved 
manufacturer as listed 1n Bulletin Na. 15 will be permitted. The 
inserted anchor portion shall accommodate a hook boll of ?!14" 
(19mm) in diometer. The Exp. Tiebolts shall have o minimum pull
out strength of 15,000 pounds (66,725N). 

Longitudinal 
Roadway Joints 

6", See Note 4 8#· 
Note 12 , this sheet{ 

Remove existing subbase material and 
replace and compact with new subbose 
material meeting the requirements of 
Section 350 , Form 408. See Note 4 
a Note 12, this sheet. 

Longitudinal 
Roadway Joints, \ 

Transverse 
Raadwoy Joints 

!9' M!!I, 

§_' Mi_n. 

Existing 
{D) 

subbase material I' from edges 
pavement patch shall not be removed. 

Sawed Transverse Roadway 

Transverse 
Roadway Joints 

(6 See Note 5, \ 
this sheet. _y---. ( 

r.;' r Joint . See Detail B sheet 3 of 3 

New 1Y4' ¢ • 18" Dowel Bors, 
/ 12" c. to c. ot mid depth. 

,-J 

§Jli;"i,f.%Ya,;.~ 
/I 
- ' 

,1,flf/l.!1/;i;;. 

19' !!'i!I. 

.. /\ ~· ' e,~' q_t::,..::,,e, 

cl'~ e. ,•' 
·i'~°'r:.P~c, ~· 

Drains shall be placed at the downg-ode side of 
each patch. The drain shall be connected to existing underdroin, 
new Pavement Bose Drain or outletted through slope. For long 
patches, Drains shall be placed not more than 

• 
' 

&~.'.:, .•. _,;._\_f:_'!··· 

~ 

~4·~ Expansion Tiebotts , See 
Detail A, !his sheet 

Existing Subbase 
Material 

See RC- 21 for reinforcement details. 
Reinforcement anly required when existing 
pavement contains reinforcement. 

* For pavement widths other thcin 
12

1 
these dimensions shall be 

adjusted so that the Exp. Tiebolts 
ore evenly spaced, with a max. 
spacing of I ' c. to c. Exp. Tiebolts 
may be added or deleted as 
required. 

-+ When the adjacent lone is also to be 
patched, this dimension does not apply. 

:_; 

'::Ilic,, 
,0//®~111 

New Subbase 
Material 

Subgrade Drains shall be placed at the downgrade 
side of each patch. The drain shall be connected to 
existing underdroin, new Pavement Bose Drain or 
outletted through slope. For long patches, 

,r--' 
'l,~e,(:, t·' 

i' <l'" ' .\ 
vef:'"!'!.e .\ 

~ r:.,~e, 
, . ~,~ c.P~ ~ <d"~ . 

6 

;;;;;:: :A • ..... ~ 
~ 

~ 

~; ~ Expansion Tiebotts 
Detail A, this sheet 

Existing Subbose 
Material 

See RC- 21 for reinforcement details. 
Reinforcement only required when existing 
pavement contains reinforcement. 

, See 

200' (60.960m) apart. Type 
of drain as specified in 
proposal. 

PAVEMENT PATCHING BETWEEN TRANSVERSE 
drains shall be placed not more than 200'(60.960m) 
apart. Type of drain as specified in proposal. PAVEMENT PATCHING AT TRANSVERSE 

ROADWAY JOINTS ROADWAY 

GENERAL NOTES FOR PATCHING 

I. The area to be patched shall be outlined normal to the center line of the road. 
2. A full depth saw cut shall be mode with opproved equipment along eoch side thot is 

not bound by a joint. The face of the existing pavement shall be reasonably vertical tor the 
full depth of the pavement . 

3. The existing con_crete shall be removed at the end of each working day ond there shall be no 
broken concrete or other debris left along the shoulder or in the ditch. 

4. If the material beneath the existing subbose is unsuitable, additional excavation and subbase will 
be required. 

7. If a patch extends over the full width of the pavement, a Type L construction joint shall be used. 
a When placing new concrete the subbase shalt be conditioned as specified in Section 501.3 (g), 

Form 408. The edge of the old concrete shall be moistened. 
9. When the shoulder area adjocent to patch is disturbed for reasons other than the placing 

of drainage items, it shall be replaced in kind and the cost shall be incidental to the concrete 
patch item. 

IQ The contractor is responsible for the removal of any item obstructing his work area and restoring the 
some to the original condition at no additional expense to the Deportment. 

JOINTS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE 5. When o single lone is to be patched, the face of the longitudinal joint that hos not been disturbed 

shall be thoroughly cleaned before the new concrete is placed against it. Tie bars projectinc;t from 
the existinc;i lone may be left in place. The edge of the patch next to the lonc;iitudinol joint shall 
be finished with on edging tool and the resulting groove shall be sealed with joint sealing material 
after the patching is completed. 

11. These guidelines for concrete patching ore restricted to the replocement of conventionally reinforced and 
plain cement concrete pavements and do not apply to continuously reinforced concrete pavement. 

12. The removal of the pavement, the existinQ subbase and the unsuitable additional excavation will be paid for 
as Closs 1 Excavation. It will be measured in occordonce with Section 203.4{o)2, Form 408, using the 
three dimensional method. { No cross sections will be required.) 

PLAIN a REINFORCED PATCHING 

6 The surface of the patch shall be finished to match the existing pavement cross section, including any er.isling wheel path 
ruts. When lhe potch length exceeds Orte ponel of the existing povement, the wheel ruts ot both ends of the _patch shall 
be tapered too straight pavement cross slope, within the patch, with a minimum transition length of 10'(3.048m). 1 "'°,?ifYg;;].3' rm lAppro,i:£o:'.'.:Zh"J1!i/ 

7
Director, Bureau of 0Hi9f1 Chief Hwy. Eftfr. 

-n 
-n 

Sllt . .l.Ot .I. 

R 
....... _...__....., ..... ,. 



When this distance becomes less then 10', remove this area of 
pavement to the transverse joint. Use the existing dowel bars 
of the transverse joint by thoroughly cleaning the dowel bors 
of existing concrete. See RC - 20. 

Longitudin~I ~. / 

Roodwoy Jomts ~-7, IQ' Min. ~ 
~ / Longitudinal 

Roadway Joints 

Transverse 
Roadway Joints 

Transverse 
Roadway Joints ,,, 

,,c,[1'~-b~ 
-:,,((,'-'· .... 

0 •• 
-:,,((, ,1::> 

" C'"p/;ng \ \ Wash" / ","¢ E,pons/oo Aocho, Boll 

Std. 5/a 0 Hex \ 
Head Bolt ~ [2 __ (=012 

,ct-.,. 
§:((,-f,~ 

<:>-:,,fl)•" 

o-:,,e ,0s~e 

~e,~~'' .._, ,•" 
<o"· 

6 11 SeeNote4 a 
Note 11, this sneet y 

Remove existing subbase moteria! and __/ 
replace and compact with new subbase 
ma1erial meeting the requirements of 
Section 350, Form 408. See Note 4 
a Note 11, this sheet. 

Depth of Ex1st1ng 
~ { Pavement (D) 

ll Ernt,ng sobbose mot,,,o/ i' from ,dgos 
of pavement patch shol I not be removed. 

Longitudinal 
Roadway Joints, 

Transverse 
Roadway Joints -, 

\ See Note 5, 
\ this sheet -' .. ..r-- \ 

/c__ .:/ 
l 

•' . .,.. 
((,,::.' qo" 

C}'~ ((, 
. ,:-0. ,::.cf'" 

''f,,- I .,,r 
i.·' 

··{ ~_;,:.,}' cP 

I ,----' 

,;)!!:,JJZ,) 

i.-1 

'

,.i',Y ) 
"IA 

6 y./ 
Af:''h: 

~------~ 

New Subbose 
Material 

,'./],,; 

Wosher ___/ j 
I 

I D 9" 

A 
nly Explmsion Anchor Bolts which 

plied by on approved monufocturer 
d in Bulletin No. !5 will be 
!d. Tie Bors will be considered 
al to the pavement potch item. 

* For pavement widths otfier 
i2' these dimensions fh 
adjusted so that thejli 
ore evenly spa~ed, '1it 
spacing of 2'.l\ t 
may be added 
required. 

%"¢ Tie Bors { Expansion 
See Detail A, this sheet. 

6" See Note 4 a 
Note 11, this sheet 

Remove existing subbase moteriol and 
replace and compact with new subbase 
material meeting the requirements of 
Section 350 , Form 408. See Note 4 
a Note 11 , this sheet. 

.J 

New Subbase 
Material 

Longitudinal 
Roodwoy Joints, \ 

See Note 5, \ 
this sheet. ;.r-------

1L 

e,' 

1Q' M.iJ1. 

§' Mi_~. 

Depth of Existing 
Pavement { D) 

Existing subbose material 1' from edges 
ot pavement patch sholl not be removed. 

r 
I 

j 

Sawed 
Joint. 

; 
Transverse Roadway 
See RC-20. 

! 1/4" ¢ Slip Dowel Bars 
I2"c toe. See RC-20. 

sheet. 

Ex.isling Subbase 
Material 

s .. 

Underdrain shall be placed under the __ / 
pavement and through the shoulder when 
required and outleted oppropnotely. 

Underdroin shall be placed under the 
pavement and through the shoulder when 
required and outleted appropriately. 
See RC-30 for Underdroin details. 

See RC-2I for reinforcement details. 
Reinforcement only required when existing 
pavement contains reinforcement. 

I. 
2. 

3. 

4. 

5. 

See RC-30 for Underdrain details. 

PAVEMENT PATCHING 
ROADWAY 

GENERAL NOTES FOR 

The area to be patched shall be outlined normal to the center line of the rood. 
A sow cut 11/2" to 2" minimum depth shall be made with approved equipment along each side that is 
not bound by a joint The face of the existing pavement shall be reasonably vertical for the 
full depth of the pavement. 
The existing con.crete shall be removed ot the end of each working day and there shall be no 
broken concrete or olher debris left o(ong the shoulder or in the ditch. 
If the material beneath the existing subbase is unsuitable, odditlonal excavation and subbase will 
be required. 

_E_~V_E:MENT PATCHING 
RO~DWAY 

ch ~tends over the full width of the pavement, a longitudinal construction joint shall be used. 
cing new concrete the subbase shalt be conditioned as specified in Section 501.3 (g), 

The edge of the old concrete shall be moistened. 
houlder area adjacent lo patch is disturbed for reasons other than the placing of Pipe Underdroin or 

Foundati n Underdroin, it shall be replaced in kind and the cost shell be incidental to the concrete 
patch i em. 
The co tractor is responsible for the removal of any item obstructing his work area and restoring the 
ome o the original condition ot no additional expense to the Department. 

AT TRANSVERSE 
JOIIIITS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE When a single lane is to be patched, the face of the longitudinal joint that hos no! been disturbed 

shall be thoroughly cleaned before the new concrete is placed against it. Tie bars projecting from 
the existing lone may be left in place. The edge of the potch next to the longitudinol joint shall 
be finished with on edging tool and 1he resulting groove shall be sealed with joint sealing material 
of !er the patching is completed. 

guidelines for concrete patching ore restricted to the replacement of conventionally reinforced and 
plain cement concrete pavements and do not apply to continuously reinforced concrete pavement. 

11. The removal of the pavement, the existing subbase and the unsuitable additional excovotion will be paid for 
as C!ass I Excavation. It will be measured in accordance with Section 203.4(0)2, Form 408, using the 
three dimensional method. ( No cross sections will be required.) 

PLAIN 8, REINFORCED PATCHING 

Reczanm.~ 3/; /9771 A 

7D irect~r, Bureau of D11ion 

Shi. _g_ Of _g_ 

RC-26 
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Ya"(3mm)7 

1,~c~mm) 7 I 
:~:~:~)ff 

w• 

Sealant 
Reservoir 

w• I,,~' (3mm) 

Existing Joint 

. 1,:;.i:/~.: 

Joint Sealing Material 

Tope Bond Breaker 

ft..----------- Existing Steel Plate 
See N01es l,2,S.3 

.:>:>.a¾A: 
f~t·n~t 

TYPE 2 

ti.?:l :.t~~1 

Joint bocking material 
when necessary ________....---

Joint Sealing Material 

Tope Bond Breaker 

Sealant Reservoir 

Existing Joint 

".(,,:;,;: 

',ll:\i~ 
TYPE 

JOINT REHABILITATION 

:~ti 

I" i"g(3mm) 

Reservoir 

.·i,:·.t::· 
:.:~: 

~ Joint Sealing Material 

Tope Bond Breaker 

-_i:;:i!-, :l. .. , , ,.;:i: 

:~; Wt 
-\ l--1,a· (3mm) 

Initial Saw Cut 

DETAIL B 
WHEN THE EXISTING JOINT IS REPLACED FULL DEPTH 

See Note 6 

Longitudinal Joint or Edge of Pavement 

Existing Dowel Bors ~ 

Greater than 9',229 mm) 
in Width 

ond 

Greater than 5"(!27mm) 
in depth ~ 

= 

= 

1----1--1- 611 052mm) 

Pay Limit, min. 2'(610mm) 
See Note 5, this sheet . 

f-------1--l-6" 052mm) 

= r: c::==1--Pay Limit 2'(6l0mm)eoch side of Joint. 

= 

= 

= 

--1-6"{152mm) 

Pay Limit, min. 3'(915mm) 
See Note 5, this sheet. 

I II i--1-1- 6"(152mm) 
7,4' (l9mm) Elpansion Tie bolls,I' (305mm) __________./L-------+C---~----" __ i_ 

c.toc., See RC-26, sheet 2of3 
TYPE 2 REPAIR 

"' 

NOTES 

The e11:isting steel plote is either 14 Ga. with a lopped 
top, or a flat plate 118' (3mm) thick. 

2. Where on e,:isting joint contains o steel plate it shall 
be removed ta the bottom of the new sealant reservoir. 

3. If the slob is being reploced adjacent ta on e11:isting 
joint, the removal of the steel plate or premolded e11:pansion 
material below the new saw cut is aptionol. 

4. When the e11:isting joint spacing is less than 50' (15.240m), 
Wsholl be 3/4" {19mm), When the e,c.istir)g joint spacing 
is 50' (15.240ml or more, W shall be t" (25mm). 

5. Patch Limits for Type 2 Repair to be midpoint between 
e,c.isting dowel bars which ore t2" (305mm) apart. 

6. Where the e11:isting pavement has been replaced ot o 
transverse J'oint, the joint sealant reservoir shall be 
constructe in two stages. The first stage shall consist 
of sowing the initial cut to the width and depth indicated 
in accordance with the applicable requirements of Secl\on 
50l.3{j)I. The second stage shall consist of sawing the 
sealant reservoir to the width and depth indicated. This 
second stage sowing shall not be performed unfit the 
concrete hos hardened sufficiently to pennit sowing 
without damage by blade action to the concrete 
adjacent to the joint. No raveling is permitted. 

7. lf more than 60 % of a lane width requires a Type 2 
Concrete Joint Spall Repair, the entire joint shall be 
replaced in accordance with RC-26 Sheet 2 of 3 and paid 
for as Pavement Potching. 

See Note 7 

Greater than 3"(76mm)-------< 
in Width 

Pay Limit (X) 

Sowed /' ·.~Avoid facessive Breakback 

r-.pc,-,-,-m-,-,1~":;,"'?'::-.llfr / Pavement to be 

" Greater than 11/~' (38mm) 
in Depth 

Pay Limit, measured al X12 

TYPE I REPAIR 

3" (76mm) --------j 
Ma11:. j 

ond ~-

1l1~1(38mm) Moll. 
Depth --

NO REPAIR REQUIRED 

CONCRETE JOINT SPALL REPAIR 
* See Note 4 

to . ·. r-~· _/ Removed 
Remain 

:::</7f:·. --- ---

PAVEMENT REMOVAL FOR 

TYPE 2 REPAIR 

/ 
_( 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE 

JOINT REHABILITATION 8 

CONCRETE JOINT SPALL REPAIR 

Appro:odOJ;;M r Sht.LOf l 

Director, Bureau of Dettgn ·ehitf · HWy. Enor. RC-26 
TMCl!O IT 

PIIW. IY 
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~ 
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-

l5'(4.572m) Typ_[~ol 

Type P Joint ·~ 
I Type L Joint 

Tie.bolts " 

1 

/ 
Tie Bors _/ 

PLAN 

PAVEMENT FOR CLASS 3~ AND 5 HIGHWAYS 

Other Pavement Plain C::_ement Concrete Pavement 

I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 

--\----

Adjust Skewi 10' {3.~48m) Min. Typical S acin 
as Required 20' (s.oi9s ml M01r.. 

I 
I 
I 
I 
I 

w (1.829ml 

PLAN 

L_ ,,do 
D+2"{51mm)-r-l I 

~ (1.829m) 

SECTION A-A 

TERMINAL SLAB 

E 
0 

<C 

0 
> 
0 • ~ 
0 

<C 

0 
~ 

;; 
j, e 

a 
<C 

0 
> 
0 • ~ 
0 
0 

<C 

0 

= 
" 3' 

~ 
;; 

-•- ____ j 
~ 

E 
0 

<C 

___ .[l 20' (6.096 ml Typical 

Type L Joint, See Note 4, 
\ - this sheet 

---'- -- ------
I -+-

Dowel Bars ~\: 
Type R Joint 

PLAN 

RAMPS 

~\/ Dowel Bors 

Typical Spocin 

Type L Joint, 
as Required 

Type E 
Joints 

BRIDGE 

~ridge Approach Slob, 

See RC-23 ? 

25' (7.620 ml 

APPROACHES 

Bridge 

I. 

2. 

3. 

4. 

NOTES 

Construction joints , for P.C.C. Pavements constructed on 
subbase, shall be skewed and shall be either uniform 
depth with load transfer dowel bars or butted with 
thickened slabs os shown in the Terminal Slob detail. 
Construction joints, for P.C.C. Povements constructed on 
a stabilized base, shall be butted and skewed. 

For joint details, see RC-20. 

All transverse joints shall be constructed on o 6:l counter
clockwise skew. On curves , the skew will be measured 
from a perpendiculor to o tangent on the long radius side 
of the curve . 

When ramp width e1r.ceeds 14' (4.267ml a Type L Joint 
is required ot mid point. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CEMENT 

CONCRETE PAVEMENT 

Re,Mt~~ 3/ /'2'! 

,. Direct~, Bureau of OHiQn 

App,0D•o2,,2:T1:~~,_,. Sht...l.Of 1... 

RC-27 Chief ttwr. Enp. -· --·· , .... .,_ ... , ................... . 



\ COflcre\e 
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I 

RAMP CONNECTIONS WITH R.C.C. MAINLINE PAVEMENT 

Reinforced Cement Concrete Mainline Pavement 

Concrete Traffic Separator, 

:;:,_ 

Rein1orced Cement Concrete Pavement - Ramp 

povetflen\- RofflP 

I I 

Notes, 

Reinforced Cement Concrete Mainline Po,omoot~ 

I 
T ' ' I I I I 

Reinforced Cement Concrete Pavement - Romp 

Actual joint locations to be determined in the field. 

The change of pavement type on romps shalt occur at 
the first joint beyond the shoulder gore. 

I 

l 

T T 
I I 

I I I I 

T 
I I 

T 
C 

l I ~ 
Plain Cement Concrete Pavement - Romp 

RAMP CONNECTIONS WITH C. R.C. MAINLINE PAVEMENT 

Continuously Reinforced Concrete Mainline Povemen! 

Concrete Traffic Separator 

~ 
-\ype 

E Joint 

continuously Reinforced Concrete Pavement - Ramp 

C~

re\e pa-Jel'f\en 

C tf\e"' o 
p\oi~ 

\ - f<.Ot1'P 

Continuously Reinforced Concrete Mainline 

Continuously Reinforced Concrete Pavement-Romp 

Po,ome,t~ 

C: 
I I I 

"'-Type E Joint ~ 
. ,,.,,n :::_ -----P<-~''-mo~ 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CEIi.ENT 
CONCRETE PAVEMENT 

RAMPS 

I "4),7°:¢;'.<;; •t. ,.,, 1•""°1)a,,:iv;!'.; 
;Director: lureau of 0."911 Chief Hwy. Entr. 

-CID .. 

strt . .&..01 .&.. 

RC--.. .. .... , ..... "", ... ,_.., __ ····· 
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~ 
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~ o E 
,. ...; E 
LO >< ~ 
N '° -• (\J.:--' 

Yi 

II J---~ t--1~--1: .. , 'I 

0 
0 

0 

" 0 

.c-q1: 
:a-D. ', 

C :~ . . J'&":'I"· - I 
·i--_j__J 

0 02':.i :a,o ·,., 
/· ... _ . _· -~(---+ 

t-- ,]6" -., '· " 
-~- 1.D. .:. ~ 

-~ '=t 
-- · _,J~Mesh 
(~ when 

CLASS A 

Finished Subgrode 

w 

Reinforcement 
specified 

CLASS B 

w 

4"(102 mm) 
Min. 

CLASS C 

24" 
{610mm) 

Tamped 

Tamped Soil 

24" 
{610mm) 

2"{51 mm) 
Tomped _/ 

No. I B Coarse 
Aggregote ( Tomped) 

Tomped Soil 

o •• e I ••,II I :: . . . . : 
Vorioble :• Botterd I E tro Depth [: 12 • . 

' d in '• 
Pipe U+--ro • •, , , / ,,,,,,, 

•• t • 

I I 
24"(610 mm) I i I 

Std. Pipe _____ch__ I 

U·r__L_~_J 

No. 28 Coarse Aggr. 
for Type I B'fill 

Fine Aggr. for 
Type Il B'fill 

4"(102 mm) layers of 
satisfactory moteriol 
thorou;hly tamped 

Variable 

Excavation over 36"{914 mm) in depth 
and for a maximum width of 24"(610mm) 
is payable os Closs 4 Excavation. 
Subsurface Drain Outlets shall be used for 
Pipe Underdrain and Pavement Bose Drain. 

TYPE I BACKFILL TYPE II BACKFILL 
w 

0.0. 
of Pipe EXTRA DEPTH 

PIPE UNDERDRAIN SUBSURFACE DRAIN OUTLETS 

1t2"(13mm) per t'{305mm) 
of H; 12"(305mm) Min., 
24" ( 610 mm) Max. 

Trench Thru Rock 
or Hard Shale 

D 

Imperfect Trench 

1·:(.-i:".;,·_,·...:1 COARSE AGGREGATE FOR PIPE TRENCH BACKFILL. 

l:~·-~:-4c.:~:1 CEMENT CONCRETE 

1:-·: I FINE AGGREGATE FOR CLASS B BEDDING 

C 

0.15 )( Rise 
[3" (76mm) Mi~ 

Closs C Bedding for 
Pipe-Arch 

@X-f12?JI SELECTED FINE COMPRESStBLE MATERIAL or when directed COARSE AGGREGATE 

P/V/1 LOOSE, HIGHLY COMPRESSIBLE EARTH or other APPROVED MATERIAL 

Bose Crse. 
or Pavement 

D 

r-1 
I I 

f _Shoulder or 
1__,, : Curb Gutter 

S1l'i"l'·~~.~~1 ~·· X t ~~ 

'--'---1---1., -~ 

A 12" 
(305mm} 

Subbose 

TYPICAL PLACEMENT 

A.. Any depth greater 
!hon 12" (305 mm) will 
be paid for os Extra 
Depth Pav'!. Base Drain. 

Subgrade 

Pavement t 
Base Drain 

PAVEMENT BASE 
1.0. - Nominal inside diameter of pipe. 
O.D.- Outside diameter of pipe barrel or shell. 
H.D.- ( Hub Diameter) - Outside diameter of pipe at bell or band. 

~I I.Oft. (305mm) + H.D. for Combination Storm Sewer and Underdrain. 
W 2.0ft. (610 mm)+ H.D. for pipes or pipe-arches not exceeding 48"(1220mm) I.Dor Span, respectively. 

2.5ft. (762 mm)+ H.D. for pipes or pipe-arches exceeding 48 11 (1220 mm) l.D. or Span, respectively. 
b - Vories in conformance with class of bedding applicable to pipe installation. 
c - When unstable material under the pipe hos been removed, it shall be replaced with suitable 

material compacted to a satisfactory density, and the bed shaped as specified in Section 601.3. 
d - 1.0 ft. ( 305 mm) minimum, where practicable. 
H - Height of fill aver top of pipe. 

Note: The use of Coarse Aggregate for pipe backfill will be based upon the location and type of pipe 
installation. The material and method of backfill shall be in accordance with Section 60l.3{d) and 
it will be used for all pipes carrying surface drainage under the roadway in cut sections for the full 
length of the pipe, or within the limits bounded by the toes of slopes in embankment sections 
except under the following conditions, 

(I} Pipes located in medions. 
{2) Pipes located under swoles or ditch lines. 
(3) Slope pipes in cut or fill. 
(4) Pipes under drives to private properties. 
(5) Pipes located in graded sections of interchange area. 
(6) Storm sewer outside shoulder area. 

For calculating quantities of coarse aggregate, deduct volume occupied by pipe. 

* This dimension varies to 
achieve and maintain the 
necessary subgrode slope. 
The additional aggregate 
will be considered incidental 
to the subgrode drain 
pay item. TREATMENT UNDER 

SUBBASE 

Bituminous 
Poper 

2 '(610 mm) Extension 
of subbose with ri;id 
pavement. 

Bose Crse. 
or Pavement 

Subbase 

tPovement Bose Drain, details not 

6"(152mm) 

shown shall be same o::; Typical Placement. 

<t. 
Swale --7 
__.. Impervious, Material 

0.15 x O.D 

, dio. at bell or bond + 
12 11 (305 mm) 

l"(25mm) PLACEMENT IN SWALE 

DRAIN 

PLACEMENT AT 
CURB SECTION 

Variable 

t When storm sewer is required Varies with placement of inlet box. 

and it interfers with the placement 
of Pav't. Base Drain, eliminate the 
Pav't. Bose Drain and use Comb. 
S.S. and U·Drain. 

Curb 

Open joint of rigid~
pipe or perforations[ \II I V 
for flexible pipe. 

Bose Crse. or 
Pavement 

Subbose 

Original 
Ground 

PLACEMENT AT CURB SECTION 
Details not shown sho!I be some as Placement in Swale. 

COMBINATION STORM SEWER 

----1- No. 2 B Come Agg,agote 

24"(610mm) 

AND UNDERDRAIN 

Subgrode Drain 

~_J 
k·,~~)1 

TREATMENT UNDER 
EMBANKMENT 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 

BEDDING 8i BACKFILL FOR PIPE CULVERTS 8i SUBGRADE DRAIN 

MET AL PIPE -ARCH CULVERTS Rec;a,zt~< /978 
Director', Bureau of Desion 

Au.roved ?:!2'-y< / 192'.d 
. n /',-<.:A 
Deputy Chief Hwy. Engr. 

Sht...l...Of ..l... 

RC-30 



CLASS A 

Finished Subgrode 

w 

~ 

C 

" ~ .~ 
0 o E 

Yi 

ci 
ci 17 

~~ ~ e:16· I.D. ·. c'--+ 
·"· : . . 

C ·. ·- .. . ~ 

0 

" ci 

Reinforcement 
specified 

CLASS B 

w 

4 11 (102 mm) 
Min. 

Yi 

O.D. 

CLASS C 

w 

24" 
(610mm) 

! 
! 

.. , .. , "~ 
·tamped 

[-=m=.i'f/ \ 1 ·· 2 "(511mml _/ 
~: \_ ~ Tom~ed 

I ' I . No.18 Coarse ed) ~ Aggregate ( Tamp (381 mm) 

6" (152 mm) 
Std. Pipe 
,U - drain 

Tamped Soil 

:.-:·.·: ··~· • ."ii 
Variable "•. •: 

Extra Depth • Batter 
Pipe U·drain •:, 1,[2 ~ I +--- ....... , .. 

24"(610mm) 
1 1 

Std. Pipe I !). I 

U·droin 1 .J: 
L I ~ I 

L __ ,__J w 

No.2B Coarse AgQr . 
for Type I B'fill 

Fine Aggr. for 
Type TI B'fill 

4"(102mm) layers of 
satisfactory material 
thoroughly tamped 

Variable 

Excavation over 36"{914 mm) in depth 
and for a moKimum width of 24"(610mm) 
is payable as Class 4 Excavation. 
Subsurface Drain Outlets shall be used for 
Pipe Underdrain and Pavement Base Drain. 

TYPE I BACKFILL TYPE Il BACKFILL 
(381 mm) 

1Ji'(l3mm) per 1'{305mm) 
of H ; 12" {305 mm) Min., 
24" ( 610 mm) Max. 

Trench Thru Rock 
or Hard Shale 

I 0.0. 
of Pipe 

Span 

: I ·" .. ut1tt:1L . . -· ~- .. 
. . I t .. 

;'a'·'·''_,. - . C • 

· I.D. . E . ro 3 (76m I . -
.a :::- m Min] 

.-1. ~·~ )g [ ?,.15 1t Rise 

Imperfect Trench Closs C Bedding for 1 

Pipe-Arch 

• I. 

/ \ 

Base Crse. 
or,: Pavement 

D 

PIPE 

11 

,, ,, \ Subbose _; ~ 

2"(51mm) __ J__ + • 
Pavement T 
Base Drain 

Tamped f-/
1 

9 , ,i: li·.-1-~. :,"_"·..:1 
I:~·.,:.:.;..-,._.~ .1 
[ I 

COARSE AGGREGATE FOR PIPE TRENCH BACKFILL. 

CEMENT CONCRETE 
_,..,.--· 

Na.18 Coarse L ,, J 
Aggregate·( Tamped) _l_? . 

(381mm) FINE AGGREGATE FOR CLASS B BEDDING 

®ZZ½Jl 
PZZ/21 

r 
SELECTED FINE COMPRESSIBLE MATERIAL or when directed COARSE AGGREGATE 

LOOSE, HIGHLY COMPRESSIBLE EARTH ar other APPROVED 

l.D. - Nominal inside diameter of pipe. 
0.0.- Outside diameter of pipe barrel or shell. 
H.0.- ( Hub Diameter) - Outside diameter of pipe at bell or bond. 

~TERIAL 

\ 

--jl l.Oft. (305mm) + H.D. for Combination Storm Sewer and Unde'Nl[__oin. 
W 2.0 ft. ( 61 O mm l + H.D. for pipes or pipe -arches not eKceeding 48""'220 mm) 1.0 or Span, respectively. 

2.5ft. (762 mm)+ H.D. for pipes or pipe-arches eKceeding 48"(!220rhn:iJ I.D. or Span, respective·1y. 
b - Vories in conformance with class of bedding applicable to pipe instollal1o{I. 
c - When unstable material under the pipe hos been removed, ii shall be reploe'eq_ with suitable 

material compacted to a satisfactory density , and the bed shaped os specified-.in Section 601.3. 
d - I.Oft,(305 mm) minimum, where proclicoble, 

TYPICAL PLACEMENT 

PAVEMENT 

/////.· ,>:,/ /////. '///./, 
'/ -' / / _., Subbase ///// ·· 

\ 
Variable.* 

BASE 

X 
,/ 

Bituminous 
Pope_r_": 

H - Height of fill over top of pipe. 

Note, The use of Coarse Aggregate for pipe backfill will be based upon the locot1on and type of.. pipe 
installation. The material ond method of backfill shall be m accordance with Section 601 3(d) and 
it will be used for oll pipes carrying surface drainage under the roadway in cut sections for the full 
length of the pipe, or within the limits bounded by the toes of slopes in embankment sections 
e1tcept under the following conditions, 

~~.No.2B Coarse ---1 ... ,< Aggregate 

(II 
121 
(31 
14) 
151 
(6) 

Pipes located in medians. 
Pipes located under swoles or ditch lines. 
Slope pipes in cut or fill. 
Pipes under drivPs to private prC\perties. 
Pipes located in graded sections of interchange area. 
Storm sewer outside shoulder area. 

For calculating quantities of coarse aggregate, deduct volume occupied by pipe. 

* This dimension varies to 
achieve and maintain the 
necessary subgrode slope. 
The additional aggregate 
will be consideired incidental 
to the suborade drain 
pay item. 

,,.24"(610 mm) 
S,.ubgrade Drain 

_J 
I \. I .., 
\,-15" Min. I 

/ (381 mm)~;' 

TREATMENT UNDER 
SUBBASE 

EXTRA DEPTH 

UNDERDRAIN SUBSURFACE DRAIN OUTLETS 

Swale 

<t_ I---

""'" r 
2'(610 mm) Extension 
_of~subbase with rigid 

,- P(! ement . 

i Bose Crse. 
6"{152mm) 

28 Aggreoate Tamped 
6"(152mm) layers 

I_... Impervious Material n [ o, Po,ement 

. I perforations for flexible pipe I 1 __J Closs C Beddmg 
Open Joint of ng1d pipe or v-----=m1 

0 15 x O D 

J 

1"{25mm) 

PLACEMENT AT 
CURB SECTION 

DRAIN 

TREATMENT UND.i;R 
EMBANKMENT 

Subbose may be placed on either side 1~· ; 
of the top ho If as required. I , " I 

--+--1--6 (152mm 

6"(152 mm) Pipe d10 at bell or 
12" (305 mm) 

PLACEMENT IN SWALE 

bond + 

t When storm sewer is required Vories with placement of inlet bo1t. 

and it interfers with the placement 
of Pov't. Bose Drain, eliminate the 
Pov't. Bose Drain and use Comb. 
S.S. and U ~Drain. 

Curb 
Bose Crse. or 
Pavement 

Open joint of rigid I~
pipe or perforations! 1/1" 1 ~ 

Subbase 

Original 
Ground 

Coarse Aggregate 

for flexible pipe. 

!'LACEM.l;NT AT CURB~~CTION 

COMBINATION STORM SEWER 
AND UNDERDRAIN 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 

BEDDING 8 BACKFILL FOR PIPE CULVERTS 8, 

METAL PIPE-ARCH CULVERTS 
SUBGRADE DRAIN 

Rec&'£t.Z.: "?77 

Director', Bureau of Design 

A~roved ?'?av-: ,.s; ,,9 77 

. ;,z µ,,b·,_, 
Deputy Chief Hwy. Engr. 

Sht.l_Qf J_ 

RC-30 .... , ... 
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;.._~ 

~:-1\·· 
' • ~ 
0 

X 
~ 
N 
0 

L 

'!I_ w 

0.0 . 0.0. ~;;;> ;} ~ 
1,;,E)JP . ::,. " 
. •.. :~.:: 0 

C , • -------" t 

~[;~t; 
µ 

' Mesh Reinforcemenl 
when specified. l....~ 

,-
. ,-
' • 

f' 
'· 

\ 
Minimum 

' 1~,5-;;,s,, -~-',\ 
8" t_,U,~¥--Lightly \ 
T-~ 15 comJact,d , \ 

I ;Jo;"! '"1, 
~ 

Extra Oep_lli 

CROSS SECTIONS 

-4-inch loy~rs, 
thorough!) compacted 

G)-S1x(6)1nches m,nimum or depth of adj<JCen11nsulat1on material or Subbose 

". ljAggregote m excess oft5-,nch depth 1s payable 01; No.28 Coarse Aggre. gate 
llll7Excc"ot,~~ ·n .,~cess ofl5-mr.h deptr- ·~ na•-a}l' M Closs 4 ~ -~"vation 

Jt.;urS~r 
0;ri~9;~21?1~ uc"o~~'P.cg~,W~j~~~;~~~'!'1~~5;e~ro1u~~~~o

0
v"edd 11t0 ~%~~~t,. one 

(I) layer of $Ub(J1 "-<n paper twenty- four(241 tn:hes ,n width 

SUBGRADE DRAINS 

CLASS A 

Finished Subgrade 

Lr:. : ... r. I" 

_;,.I,. 

' 

Trench Thru Rock 
or Hord Shale 

0 
0 

' 
; 

•• ti.., 
•" 
lo i c.i 

" 
CLASS 8 ,.....-----·, 

.§t 
l-':/<//14~ 
;~\~,,-. 
;Ofl, 

------i-

Imperfect Trench 

CLASS C 

.. 
l . . w 

! c,. Span .J 

•' 
~I 

h•. · ;,_" :-1·,J ~ 

" _, 
' Class C Bedding 
Ptpe -Arch 

;; 
i 

' lo, 

/\""' 
• \ . .PIPE BEO_OING ANO BACKFILL 

\ 

\, 
[j;:c] 

:!. f::, ·.: 
,-.,;., ,, ,',\ 

.~~ 

/,. , 

(;;OAf'I-,! AGGREGATE FOR PIPE TRENCH BACKFILL 

CEM,ENT,_._c?(JCRETE 

FINE\AGGREGATE FOR CLASS B BEDDING 

SF.LE;'.;TED F!NE COMPRESSIBLE MATERIAL or -..hen 

COARSE AGGREGATE 

~; 

: \ ' 

I i 
direct/ci 

\ .. ~ 

3{LZ LoosE, HIGHLY COMPRESSIBLE EARTH or other APPROVED MATERIAL .• ., ,( 
LO - 'Npminal inside diameter of pipe. i' op - OUts1de diameter of pipe barrel or shelL f ' ' 
H C\ ( Hub 'b1ameter)- Ou1s1de diameter of pipe at Dell or bond .. , 

• ·~\12.0 ft+ H.D 'or pipes or pipe-arches not exceeding 48"1.lo or Span, rt't •. !1vely 
w " ' 2.5 ft+ H.D. for pipes or pipe-arches exceeding 48 I.D. ':>~. syon respectively 
b --) Vories 1n conformance with class of _bedding opplr\Oble to pipe'mstallol:on 
c -, When unstable material und~r !he pipe hos been rei;noved, 11 shall be replo;:;ed with 

su1toble material compoc!ed to a sat1sfa~ory O,ens1ty, and the bed shaped as 
spec1f1ed 1n Section 601 3 ·, 

d - IO fl m1n1mum, where proct1cable ""'\ '-
H - Height of fill over top 01 pipe , ,, 

,\Joie The usa oi Coarse Aggrego1e for p,pe backfill will,~e based u,>on the locot,on and lype of 
p1pe rnstollolion. The moter1ol ant:_ m,thod ol ~cl(fill_ shall be "' occordon,;e with Section 

001.3(<!) and it will be used for all p1pes'-i,orrying ¥rfoc1h.~oinoge under the roadway in cut sections 

for the full tengtn of the pipe, or within l~e limits·,bounded by !ha toes of slopes ,n embankment 
sections except under the following co~tions. ·\ 

The e~ceptions; :ire \ , \ 
11 ) Pipes located in med'fns _ /' 

(21 Pipe$ lvcoted undert7.~les ,:,, <l!1'ch :/n~l 
(3) Slope pipe'i 1n cut or'if1II 
(4) Pipes; under drive~ to; pn-,ote properfle~. 
!5) Combinotion storm 1eWer and underdra,n 
16) P,oes luco!Pd in gra,te,d sections of ,ntar<:honge on,as. 
{7) Storm sewer ou!side sho,Ulder oreo. 

1 

For calculating quon!ilies of coarse !IQ.'3.~,~JJl.1/.deduct volume occupied by pipe 

• The trench width for cornb,notion storm sewer and uoderdroin sholl hove o specified width of 
LOft.+H.D. 

BEDDING FOR PIPE CULVERTS a METAL 
PIPE-ARCH CULVERTS 

---. 

24" 

-• 

t 

TYPE Il 
Tamped fine 

Aggregate 
( 2 Layers) 

_., t ;,, 
No. 1 B Coarse 
Aggregate f Tompeo 
( 2 Layers) 2"Tom12ed 

"--'5"---l 
TYPE! & TYPEII BACKFILL 

PIPE UNDERDRAIN 

N"',{!i,' 

Pavement, Base1_ Gutter, 
[Structure, or SuDbase 

i 

i 
24" 

I 

Ell 
15" for T)'pe A 
24' for Type B 

I 

~ Pavement 

Sub base 

Ell 
<7-, 

15" for Type A 
24" for Type B 

Ell 

---J-1 
voc;,bl, -C[,~~:-n, .. 

·tg_, + _;f;, I ~~ 1,,j 
•;~·~D, ,:;,': I ••o{g,;w;-::r. 
1•1:.~" .,,.,,,.,f}/i ----~ ·,:•:)~·-·J.9~'. 

' " J t Position ed1e of underdroin flush:' -·1
15 -··7 .. ..j· 

with bock o curb gutter when the , 
1
, 

2 
.. 

curb gutter is less than 2'. : - -

2' EKtension of 
.Subbase with 
! Rigid Pavement 

$ For details of Type I and II Backfill, see PIPE UNDERDRA!N 

I .!_ ____ _ Buse,Curb. _ ----, ;_ --9""- 7~ Pavement,H ___ _ 

I · Gutter or t.. r- - -7 I Structure. -W.li 
t__ ,, ! W_here placed under 

-r·,:! 
-- 7· , rigid base or pave-

- I men1 the top of the 

' Nominal ~ 
aggrtlgate_ shall be Aggregate 
cOveredw11h one (I) 1,;~t.,<1~~ 
layer of QJ?froved ~ 

~
9

;}[..~,9,.9,,te building or Bi. paper. ,_ __ 15• __ 

Nom,nol 
Depth 

0 
Depth 

® 
' ~ --]5" - \~~l~Jge

1
~h~~g~~ti:g?6~g;et~-

0-t5" for TYPE A and 24" for I.reE.....6.., 

STONE FOUNDATION UNDERDRAIN 
TYPES A & B 

'~ f_ Swale or _ 

Cut ~o~--
I Shoulder Area=:...--........ -- --- .- ,f , 
I- __ - Roody~g 

;· ~ ,-.-.-~~~:::;_, , -::::__~-~s,,b~:~:? 2B 
Agi;ireQOte 
(Tamped in 
6" layers) 

,-..,_.".,I.~---:;--, .. I.JU 

"'18" ~ ' ---- Impervious Material ~-~'"'"" . e: : b~ -_-_ J (4" Loye_r~- thor~u~hly, tamped) 
. ~~ · Open JCMnt of rii;11d p_1pe or 

Jm~~~.~f~.1' _ . ~~ 11 perforation$ of flexible pipe 
o 15 x o o. - '·- __ - ·Closs C Bedd1n<;1 

l~s'- 6": 
~Pipe die.at bell ' ·o, band+ 12.-- .. 

~¾-._ 

510 j;-elo~;::c~u'.~----- -, New or ~~1stingCuro----,, ,. , 

dro,t,:, ~:t;.c7-:_~--~:ff -_c__. Su::::;~t -- ----~;~_ ~ ~ .. ;:;;/r 
~ -5 

-~-- ALTE1~NtJls~gNllliiTION ~ 
Whf're placed under rigid base, pavement, gutter, or other structures, the top 

of 1he aggregate shall be covered wi~h one(I) layer al approved bitum- The pipe shall be in accordance with the type specified ·,n 
Section 604 of the Specifications {form 408) mous poper. 

PIPE FOUNDATION UNDERDRAIN 
, I 

Subgrade {~"''f"" Tamped Soil 

Where required, pipe perforations shall be g1ouped as 
fallows; 

i25° for 15" pipe 80° for 30'' p,pe 
' . . ' . -

Extra D~pth ~c-·' af,l Exfra 

p;p, kA~ 1:12 , D;,th 
Foundation , 1P: 

U'd . Udroin 
ro1n , , __ J 

24' r' 15" "i 
(Standard Pipe I ~· ! 

Underdrain) I -+ • I 
• _L_ ,--_J-

(t No.28 coarse aggregate used over Pipe Underdrain TypeI 
Backfil I is payable as Coarse Aggregate for Extra Depth U'drain. 

Fine oggiegate used over Pipe Underdro1n-Type II Backfil I 1s 
payable as Fine Agg,egote for EKlro Depth Underi.irain 

EXTRA DEPTH UNDERDRAIN 
,~ 

4-inch layers of~ 
satisfactory 
material thor ·-
oughly T(lllped 

-,, -~.;~::: 
li_P1pe 

-' 12"MinJ--

Excavation over 36 mches 1~ depth and for 
a maximum width of_ 24 inches 1s payable 
os Class 4 Excovat1on 

PIPE UNDERDRAIN_ OlJTLETS 

110° for IS"plpe 75"far 33"pipe 

90° for 24·• pipe 70" for :;s" pipe 
65° far 27"pipe 60° for 48"p1pe 

Aggregate shall be No.2B Coarse Aggregate for bockf, 11 or>ct 
will be paid for at the contract unit p1 ice per cu. yd. ca1Ppoc1ed 

and complete in place. 
Excavation shall be Closs 4 w,th a trench w1d'h eaual to 

the outside diameter of the pipe at the bell or borid plus one 
( I) foot. 

COMBINATION STORM SEWER a u'DRAIN 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DE.SIGN --·-----'--------------1 

SUB SURFACE DRAINS 

Recommended . f 'Z'-" f I 9 zi:. 
4".<l 4 - . Shl . ..LOt J_ 

Director, Bureau of Design 

Appruk:.: / 9 74 

Deputy Chief Hwy. En9_r RC-30 



Pipe d 

Ie" a 21" 
24'' a 21" 
30" a 33" 

L 
5' 
7' 
9' TOP Y_LE...Y{ 

,,___ L --------, 

Two"'4 Bars 

~4i' 

SIDE VIEW END VIEW 

TYPE D ENDWALL 

i----2-r'-, 
-M·12'16'c-

~ T 
L 

Local "-'"ditions will govern dimension A I 

L,. 2.5d + 12" >-----+~~f 
-1 

E.!iQ VIEW SIDE VIEW 

TYPE D- E ENDWALL 

~6'H2'1-6/L 

Side rood wall to be porollel to side 
road. 

L = 2.5 d + 12" 

7 
L ~I TOP VIEW : ~ 

r-L--j +:e--- J ~ 

~ . .l ' I"! -----~--" 
_ 6 Min 

12"r-----r1WL-J1 · 
1--- 2 4''-I _.__ ~ __ _;_.:_- - 1 

END VIEW SIDE VIEW 

TYPE E-S ENDWALL 

2:1 EMBANKMENT SLOPES 

PIPEj 
Skew 4,. 900 to 60" Skew4 = 55" Skew 4 = 50° Skew4 = 45" 

8 = 30" e" 35" 9=40" e = 45" 
d L ' w, L ' w, L ' w, L ' w, w, A 

In. ft. ft ft ft ft ft ft ft ft. ft ft. ft ft. in. 

36 5.8 0 4.6 6.0 .33 4.9 6.2 .5 5,2 6,5 .67 5.7 4.6 12 
42 6.3 0 5.8 6.6 .33 6.1 6.9 .5 6.5 7,3 .67 7.1 5,8 ,2 

48 6.9 0 6.9 72 .33 73 7.5 ,5 7,8 8,0 .67 8.5 6.9 12 
54 l5 0 8.0 l8 .33 8.5 8.2 ,5 9,1 8.7 .67 9.9 8.0 12 
60 8.1 0 9.2 8.4 ,33 9.8 8.8 ,5 10.4 9.4 .67 11.3 9.2 ,. 
72 9.2 0 11.5 9.6 ,33 122 10.1 .5 13.0 [0.8 .67 14.1 11.5 15 

2:\ EMBANKMENT SLOPES 

PIPE! 
Skew,4 "40" Skew-4 "30° Skew4 = 20° Skew4 ==10" 

a= 50° 9= 60° 9= 70° 9== 80° 
d L ' w, L ' w, L ' w, L ' w, w, A 

in. ft ft ft fl. fl. ft ft ft fl, ft ft. ft ft. in. 

36 7.0 ,75 6,2 8.3 1.33 8.0 !LI 1.75 11.7 19.6 5.0 23.0 4.6 12 
42 7.8 .75 7,8 9,3 1.33 10.0 12.5 1.75 14.6 22.5 5.0 28.8 5.8 12 
48 8.5 .75 9.4 10.3 1.33 12.0 14.0 1.75 17.5 25,3 5.0 34.6 6,9 12 
54 9,3 ,75 10.9 11.3 1.33 14.0 15.5 1,75 20.5 28.2 5.0 ~0.3 8,0 12 
60 !0.1 .75 12.5 \2,3 !.33 16.0 16.9 1.75 23.4 31.J 5.0 46.0 9.2 15 
72 11.7 .75 15,6 14.3 1.33 20.0 19.8 1.75 29.2 36.9 5.0 57.6 115 15 

SD== _d_. __ d 
Cos. 9 Sin Skew 4 

L "so+ 2.3' 

W for variable slope when X = horizontal 
dimension of fhe slope designation. 

S:1 

2d-2' 
W1 for 2:1 Slope "cos. 9 

9 

- +-i• !::rs' 
''"1'2'~N,;I 

--.+~,5 

SIDE VIEW 

X 
W = Cos.a (d-0.5-\0l 

30° 

_l 

'3" 

Skew 4 

~ 

------------i--3-#4 Reinf. Bors 

I 
d 

<: .. -_-_ ... _·:,1 

1,\ ,, ,, ,, 
y 

END VIEW 

TYPE D-W ENDWALL 

NOTE: 

/ / 

'jy /y )>' 
/ / / / 

.:,./ ~V, / / 
'li/ •' / 7 /---7771 

/ /1/ ._::;-J /,,.,,. I 
/ / , I 

/ /, : 
/ /~-"""-~._,,. I 

/ I "'-- __ ._ 7,..,) ,..,,..,~,..,,..,,..,,.., r~~ 
/ ·~" 

il-fll-lffi-~ ,..,,..,/. j_ 
~I!'! I // / ::C 4 I I 
I"-._ I / / .-1 I / / /1 i 

H•l2"fo,4"plpo• / 
I5 11 for 6 11 pipe 3-~ Reinforcing Bars 1'- 6" tong. 

I6"for 8 11 pipe 
I8"for IO"pipe Cover bars with cement slurry point or 

bituminous paint. 

SUBSURFACE DRAIN OUTLET ENDWALL 

ll'<lncludes 4\11 Semi-circular 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 
All exposed edges shall be chamfered (I) one inch, 

RecA72i"&~~~ 3
1
, ,,79 

7
0irect~r. Bureau of Desi,2.n 

Appro()e!u::cit;;;; 
CIM:I' Hwy. 

Sflt._l_Qf __ !_ 
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Pipe d 

16" a 21~ 
24' a 21" 
3o" a 33" 

L 

5 
7' 
9' Y.LE..1!'. 

1-----L ---------I 

Two"'4 Bors 

~{i 

SIDE VIEW END VIEW 

TYPED ENDWALL 

!'-24''-I 
--i6r-l 2'i 6'r ~T 

L 
Local --nnditions will govern dimension A 

L: 2.5d + 12" 

6' 

E@ VIEW SIDE VIEW 

TYPE D-E END_WALL 

Side rood wall to be pora!lel lo side 
rood. 

~H""61'---1 
L= 2.5d + 12" ~ ~-- 1 __ i., IQf m ~-- -~-- r 

f'" I 

2".l_ ll I ~ -L ==1-

~~ 
-----~~··· :··"" 

'-· ___ [ :', -- 6 Min. 

12" I i.1 
~24'c.i-'- i r,--- -

£!!..Q. VIEW 1-24'!..J 

TYPE SIDE VIEW 
E S ENDWALL 

2:t EMBANKMENT SLOPES 

PIPE I Skew 4 • 900 lo 60" Skew-4 "55° Skew-4 "so• 
9" 30° e" 35" 8•40° 

d L ' w, L l w, L 1 w, 

'"· ft. ft. ft. ft. ft ft, fl ft. tt. 

36 5.8 0 4.6 6.0 .33 4.9 6.2 .5 5,2 
42 6.3 0 5.8 6.6 .33 6.1 6.9 ,5 6.5 
48 6.9 0 6.9 u .33 13 7.5 ,5 7.8 

54 '5 0 8.0 7.8 ,33 8.5 8.2 .5 9.1 
60 8.1 0 9.2 8.4 ,33 9.8 8.8 .5 10.4 
72 9.2 D 11.5 9,6 .33 122 10.1 .5 13.0 

2:1 EMBANKMENT SLOPES 

PIPE I Skew4 = 40° Skew,4" 30° Skew4 = 20° 
e" so0 e= 60" 9= 70° 

d L ' w, L ' w, L • w, 
in. fl. ft. fl. ft. fl. fl. fl. ft. ft. 

36 7,0 .75 6.2 8.3 1.33 8,0 11.1 1.75 11.7 
42 7.8 .75 7.8 9.3 1.33 10.0 12.5 1.75 14.6 
48 8.5 ,75 9.4 10.3 1.33 12.0 14.0 1.75 175 

54 9.3 .75 10,9 II. 1.33 14.0 15.5 1,75 205 
60 10,J .75 12.5 12. 1.33 16.0 16.9 1.75 2H 
72 11. 7 ,75 u 6 ~- .33 20.0 19,8 !.75 29.2 

Skew4 • 45° 
8= 45° 

L ' w, w, 
ft, fl. ft. ft, 

6.5 .67 5.7 4.6 
7.3 ,67 7.1 5.8 
8,0 .67 85 6.9 
8.7 .67 9.9 8,0 
9.4 ,67 11.3 9,2 
10,8 ,67 14.1 11.5 

Skew,4 "'10° 
8"80° 

L i w, w, 
fl. ft. fl. ft. 

19.6 5.0 2ao 4.6 
22.5 5.n 28.6 5.8 
;,5.3 5.0 34.6 6.9 
28,2 5.0 rn.3 8.0 

31.1 5.0 !1.6.0 9-2 
36.9 5,0 57.6 11.5 

A 

'"· 
12 
12 
12 
12 ,. 
15 

A 
in. 

12 
12 
12 
12 
15 
15 

<, 

/ 

/ / 
~V e,:V t;"y 
/ / / 

/,;'/, / / / 
~,/ j,1/---- /_ / 

~

1/ /,,J ;r T,'1 
/-' I 
, I 

/. I 
I 

~>/ 
/ 

/ / ?, / ,V/ / /' ,r 7'/ 
i 

·"' ,,// 
/ . 

_,,,,,,,.. ,./'/ 
// _,,,. 

,,,,,,,,,;, 
// ----

I / _,-

.'°'Z I // / 

I""" I / 

~~.-? T~ 
.,-' I 

~---\_--Y/ ~ .. .,,,,,, I ________ .J 

/ ,/ f,-- I 5" --i 
/ 

d J 
._'4) \ W for variable slope when )(=horizontal SD= -- • 

Cose Sin !k 

,~'< 

,,/,/ 

~ \: 

L : SD+2.;f 
2d-

W1 tor 2 I Slope=~ 

9 

. -j A l::J:-s' 
:stW 

c --h, _, 

SIDE VIEW 

TYP 

30° 

t) 

dimension of the slope designation. 

X w = Cos.a (d-0.5-1~0) 

.0 
Skew4 

---+ 

END~ 

ENDWALL 

/, 

H• IS"for 6"pipe 
16"for e•pipe 
18"for 1011pipe 

..::_ 3. ~ Rtinfarclrw, Sors I'. 6" lonq . 

Cover bars with cement slurry paint or 
bitumit1ous paint. 

SUBSURFACE DRAIN OUTLET ENDWALL 
I 

NOTE: 
All exposed edges shol I be chamfered (I) one inch. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF OESIGN 

ENDWALLS 

RocA2in~ ;t'"' "" A~,o,ed 77~ ,r. /??{ 
•r , ?t· £<.L-'Dirett:r~ _ B~!~u of Dtslgn o.,uty Chief Hwy. Entt, 

$hf._l_Of_,_ 
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Pipe d 
1a~ a 21· 
24 a 21~ 
30• a 33• 

L 
5 
7' 
9' 

SIDE VIEW 

> .. -~--J 6 ' .;;-- . i - d u Two 4 Bors 

IQ£' l'_IEW 

c--L------1 

~=rt
t:::::::=j 

END VtEW 

TYPE D ENDWALL 

t'-24''-I 
-1.,..12'1 s'c-

T 
I 

L 
Local conditions will govern dimension A 

L"' 2.Sd + 12" 

,: 

' n" 2f!Jf-----l.it~ 
I.Qf VIEW 

-- I 

rA~12"I--~ 

~-

2: I EMBANKMENT SLOPES 

PIPE f Skew 4 • 90" to 60° Skew4 =55° Skew4- = 50° Skew4 • 45° 
9., 30" e" 35° e .. 40° e = 45° 

d L 1 w, L 1 w, L 1 w, L ' w, w, A 
lo. ft. ft. ft. ft. ft. ft. ft. ft. fl. ft. fl. ft. ft, in. 

36 5.8 0 4.6 6.0 .33 4.9 6.2 .5 5.2 6.5 .67 5.7 4.6 12 
42 6.3 0 5.8 6.6 .33 6.1 6.9 .5 6.5 7.3 .67 7.1 5.8 12 
48 6.9 0 6.9 12 .33 13 7.5 ,5 7.8 8.0 .67 8.5 ;;,9 12 
54 '5 0 8.0 7.8 .33 8.5 8.2 .5 9.1 8,7 ,67 9.9 8.0 12 
60 8.1 0 9.2 8.4 ,33 9.8 8.8 .5 10.4 9.4 .67 11.3 9.2 .. 
72 9.2 0 11.S 9.6 .33 122 10.1 .5 13.0 10.8 ,67 14.1 11.5 15 

2: l EMBANKMENT SLOPES 

PIPEf 
Skew 4 = 40° Skow,4 • 30" 

8= 50° 8:: 60° 
d L ' W1 L ' w, 

in. ft. ft. fl. ft. ft. ft. 

36 7,0 ,75 6.2 8.3 1.33 8,0 
42 7.8 .75 7.8 9.3 1.33 10.0 
48 8,5 .75 9.4 10.3 1.33 12.0 
54 9.3 .75 10.9 ll.3 1.33 14.0 
60 10,I ,75 12.5 12.3 1.33 16.0 
72 !1.7 .75 15,6 14.3 1.33 20.0 

SD• _d • d :\ Cos. 8 Sin Skew 4 
L : SD+ 2.3' 

2d 2' 
W, fo, 2, I Slope • Co,~ g ~ 

30° 

Skew 4 "20° Skew,4 "'10° 
8= 70° a= 80° 

L ' w, L £ WI w, A 
fl. ft. fl. ft. fl. fl. fl. in. 

II.I 1.75 11.7 19.6 5.0 n, 4.6 12 
12.5 l.75 14.6 22.5 5.0 28.8 5.8 12 
14.0 1.75 175 25.3 5.0 34.6 6.9 12 
!05 1,75 20.5 28.2 so 0,3 8.0 12 
16.9 1.75 2H ~.I 5.0 46.0 9.2 15 
19.8 1.75 29.2 36.9 5.0 57.6 11.5 15 

w for vorlable slope when X" horizontal 
dimension of the slope designation. 

X 
W "'Cos.a (d-0.5-!f) 

~ 

A_ ,' 

}~ \/ 
/~,, I 

--~-..c;,_ 

/ 

tt:)/ 
/ 

~~ 

/ 

'// / 
~y ro,)/ 

/ / 

/~',...;/ / / 
., / :i/--- / / 
1/ //. /771 ,, /,,.7 S,. F,,. I 

/ ) ) ,, I 

/ / e::. ,' ,:;1// / / ) :>/ 

I 
I 
I 
I 

) 

, I 1/ :z:41 I 
I"-. I,.,,,-/ n I ..,.-1 I 

/./ i I 

H" 15"for 6"pipe 
16wfor a•pipe 
18"for 1d'pipe 

3 -~ ReinforClnQ Bors (- 6• loncJ. 

Cover bc1r1 with eemtnt 1lurry paint or 
bituminous po.int. 

PIPE UNDERDRAIN OUTLET ENDWALL 

ENO VIEW SIDE ~ 

TYPE D-E ENDWALL 

/,~\ 
/•\i 

,;-.,¥J 
\ \) 

t)' 
~ 

-.:1-12'1-Ei'-

Side rood woll to be parallel to side 
road. 7 

L 

L1: 2 ·5 d + 12" TOP 1, ~ VIEW 

ILi f:L- I j +-----'-

~

,.l ' ----~--·--'-'--~-~ . 
--.--:: 

1

• 6 Min. 

12" I 

l-24•-i~ ---+-!-- 24''-I 

~ ~ SIDE VIEW 

TYPE E- S ENDWALL 

?:1 

------;!-------3-•4 Reinf. Bars 

SIDE VIEW END VIEW 

TYPE D-W ENDWALL 

NOTE: 
All exposed edges shall be chamfered (I) one inch. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 

Recommended O,e I, /97'1 App,o"d rµ:.e.. 2/ 
lf'R»J..,,.,. w. . 

- ~ l - - - -

Sht . ...LOf_J_ 
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"' 

---,' 
f 
•1 
;, ., 
w, 

~! 
~i 

Poved Shoulder 

Plain Cement 
Concrete Curb 

B,tum,nous Ccncrele Curb 

Widened Pavement 
or Curb Gutter '-)r- V. 

'----~'!~!e 

Metal' P,p_e 

L...___ 3end 

ADJACENT TO STRUCTURE ANO/OR PAVED SHOULDER 

16" 

'<D, Open Mouth 

' , ' , ' , ' , ______ / 
/ 

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

! -

' -, ' 
I 

' ~: 
_ . ./',1 I 

, 

- FRONT ELEVATION-

,, --- ~ ' :t "'-1 

: ---~--------
,,J---- ----

, ' , ' 
/ ' 

-PLAN-

,, ,, ,, ,,, 

7" 

,,..- a Go. Metal Fifting 

Joint Riveted 
Joint Welded 

r Free Sliding Joint 
between Slo, e Pipe 
F1tt,ng a P,pe 

y.. 111 ~-
14 Go. Metal \~/---1/• 
Fitting 

Flange 
112" Wetd 

2" Centers 

-SIDE ELEVATION-

"· ,0,-:0:01 

Nominal Dimensions (Inches) 

Diameter for 2:1 St opes 

of Pipe* A B C 

12" 

15" 

18" 

2a15116 13 II 

2913/is 16 14 

31 5116 19 17 

*NOTE: Slope pipes draining only shoulder areas in 
embankments, other than those adjacent to 
structures, shall be restricted to 12" in 
diameter ( Minimum) 

SLOPE PIPE FITTING-TYPE A 

Pay Lim•! R.C.C. Pipe Plly Limit Metal PiPe 

r 12'' 12"(M!Ni 'f 

I i I 
I I 

/ Golwn(zed Bulkhtod Pia 

I , same GGQI 01 Pipe (Min 

,,,,/· I 
~i~ 

I 
' I I 

I' 
R C.C. Pip1 I I 

I' 
I I 

A I 

' V I : ' ' ' ' ' I I ' I ' ' ' I ' ' 
·.,,\-...~/:;t}_·;~:~~\f~;;;J. \ I ' ' 

1t Morter / Cont. Portland Ceme, 

-SECTION-

;mum) 

Pov1ment Limits of Coarse Aogr1oote 
for Pipe Trench Backfill 

OUTLET Pl PE THRU EMBANKMENT SLOPE 

Po_r_!-.imit of R.C.C.Pipe 

1z· 

<~:.. -~ ... -~~T'~: .ll., -~--~1·: i 

R.C.C. Pipe 

:-.·~ -:~":·:~.::.)· 
Portland 
Cement Morter 

Pa1_ Limit ~f_ Metal P1e_e 

24" kla g" 

Std Metal 
C(.nnector 

with Jule 

-SECTION-

Std. Connecting Bond 

METAL PIPE CONNECTOR 

Ground Ltnl -~ 

Metal 
P,~~,.. 

ALTERNATE METAL PIPE CONNECTOR 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
4 .O.djust Lem;ilh to otrl-oin even 2ft. 

LlnQths of Conn1cling Pip•. 

SLOPE PIPE FITTINGS 
AND CONNECTORS 

.U /4 r . 9l etL:f,,,,. 
Rec~ended c7/5", /'1?? I iproved ~ ··.: · · 

Director'. Bureau of Design Deputy Chief Hwy. Engr. 

Sht . ...!...Of J_ 
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·j 
0 

JI 
l 

Wident1d Pavement 
01" Curb Gutter 

Metal Pip.a 

Ground Lin,J L......_Bend 

ADJACENT TO STRUCTURE AN-DIOR PAVED SHOULDER 

-"-" , .. •• 

"'' Open Mouth d~ 
\:=!;:::::::==~ --,._ 

' ' ' ' 

8 Go. Golvonized a 8itum1n.ous Cool~d 

--· Joint Riveted 
'-/-Joint Welded 

~, 
·-....,_,.o~ (Fre. Slidin11 Joint 

·-......._ betwHn Slope Pipe 
'-. '-..... Fittint;1 a Pipe 

~ . 
y '~ 14 Go. GolvoniHd 

a, 8itumlnou1 Co,ated 

Flon9e} 
1/2" Weld 

2"Centerl 

~

"'' 

' ' ,{l 
··,' // .... - .,._ ___ ..,/;; /:>,".o:01 

I ·• .· 

I(~! :\'-} - FRONT ELEVATION-

" ,, ,, ,, 
'/ 

-.... ______ ..,. 

1i ---- .... :r ,\,... '! t 

l~::::.-.=-~~l 
; \ 
, ' , ' 

/ \ 

-PLAN-

\, ,, ,, 
·' 

-SIDE ELEVATION-

Nominal Dimensions (Incties) ~() Diameter for 2:t Slopes 

of Pipe* A 

12" 2011'16 

15" 291>J16 

18" 31::,/15 

• NOTE= 

B C 

13 II 

16 14 

19 17 

Slope pipes draining only shoulder areas in 
embankments, other than those adjacent to 
structures, shall be restricted to 12" in 
diameter { Minimum) 

SLOPE PIPE FITTING -TYPE A 
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P!Jy Limit R.C.C. P!pa 

12'' 

Pay Limit r,tetol Pipe 

l2M(MIN) .+ 
I 

Gol~lztd Bulllhead Plahi 

Pavement 1 
."P.:•,(r:_i:.;:-:' .;.: 

R.C.C. Pipe 

Shoulder ; 

' 

OUTLET PIPE THRU EMBANKMENT SLOPE 

PoLLimit of R.C.C.Pipe 

~-
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Pay Limit of Metal Pipe 

24" -L 12· 

Std l1htal 
Connector 

\ Irivert Paved with 
·, Bituminous Cemllfll 

M•taf Pl,t 

Ground Line 

...... 
17 

./-

~,~; .. :-ji:·?~/-?-,;;7 . .J-i'\:,. 
Std. Connectint Bond 

Portland - f 
Cement Mortar _ _, .__ J~~:h CJ°:r'!ed 

-SECTION-

METAL PIPE CONNECTOR 

¾,.." "--.:" IIOme GoQI 01 Pjp,i (Mlnlrr 

I 
~, 

R.C.C.Pipe 

' ' I 
I 
I 

\\~-~-?!.·~~-!·~:~:~1\;:. 
··• .. : •'" ·, \ ~ I Porllorid C1men' 

-SECTION-

0 ~ c---

I 
l ' I I 
I' 
I I 
I' 
I I 

A I 

I : : 
' ' I ' I 
' ' I .L 

'\_ 
C..t. 

n.....-1 Po.,..d with l!Nt...in
'ement when "IMeilled. 

ALTERNATE METAL PIPE CONNECTOR 

-+ Adju,t LtnQlh lo obtQin , .. n 2ft 
Lengths ol COl'lnitelint Pl~. 
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(~ =----=-----..c.::=-=~ 
Threaded )- - - - - -( Connector 

Rod£ .sr~ 
TYPE-I CONNECTION 

Sizes: 18"- 24" Circular Pipe 

Diameter 
or span 

Threaded 
Rod 

(..:-=--=-.--:::~~-~ 
)-- -- - -7-
~ 
/L~_\\ 

Rod 
Holder 

TYPE - 2 CONNECTION 
Sizes: 30'!...3611 Circular Pipe 
8 18111" to 58"x36" Pipe-Arch 

I ALTERNATE TYPE CONNECTIONS 

See Note 3 
~ See Note 9 

_, 

Toe Plate 
See Note 8 

I 
I 

,1 

.1: 
:11 

5., Note 7J: 
I 

w 

- 0----0 --

6
11

Mox 1 11 Holes on 12" centers Max. I 
ALUMINUM ALLOY END SECTION 

l;2" + Rod approx. 18" Lg. 
Inside rolled edge to 
reinforce corner. 
See Note 10 

Skirt Lip 

-~--

1"! ,c 

~ 
J "', 
~ox. 

-----

a
) ); 
~~l 

TYPE - 3 CONNECT JON 
Sizes: 4211 8 Greater Circular Pipe 
a 65'~40" to 85"x54" Pipe-Arch 

-- - --;:_ 

TYPE - D CONNECTION 
Sizes : 18"-36" Circular Pipe 
a 18"x It" to 58"x 36" Pipe Arch 

L 

Toe plate 

f-;;:-1111 I 

I I I I 
I I I I 
\ t I I 
, I I 

,. Ii 11 I 
dLl,l 

bond 

'bl. 
' ' 

END VIEW 

FOR STEEL OR ALUMINUM J 
Diome~ 
or Span I 

SIDE VIEW OF TYPE-3 CONNECTION 

_, 

I 
I 

w 

\\ 
\ \ 

I 

_A--..j 

'---t"''. o· - - -0- o ~ 0 ' 0 -,v'__j
0

N~-_7 ' 7·_r_.:'.j_ -,,, 
I ---·------- --·-·--

!- t!_Q\!?.S on 12"cente~s Max. ..., 
STEEL ENO SECTIONS 

·-

2. 

3. 

4. 
5. 

NOTES FOR STEEL END SECTIONS 
All 3 pc. bodies to have 12 Ga. sides ond 10 Go. center panels. Width of center panels 

to be greater than 20 % of the pipes periphery. Multiple panel bodies lo hove top seams 
which ore to be tlghtly joined by 3/8

11 + galvanized rivets or bolts. 
Reinforced edges to be su,rplemented with galvanized stiffner angles for the 60" thru 84" 

circular pipe, 79"x 49" ond 85 x 54" pipe arch sizes. The angles will be 2'~2'i. l/4" for SO"thru 
72" circular pipe, 79"x 49"ond 85''1r.5411 pipe arch sizes and 2 Y2"x 2Y2"x 1/4" for 78"and 84" 
circular pipe. The angles to be attached by'.318",go!vonized nut and bolts. 

Angle reinforcement will be placed under the center ponel seams on the 79"x 49" ond 
85'i.54" pipe arch sizes. 

Galvanized toe plates to be provided on all end sections. 
The Type D connection shall be used to connect end sections to pipe which hove other 

than annular corrugations. Other designs will be acceptable provided no leakage results 
from the connection. 

NOTE$ FOR ALUMINUM ALLOY END SECTION 
I. Skirt shall be mode from aluminum alloy 3004-0, clad 5% each side with alloy 7072. 
2. Corner plate and top plate shall be the some motenol ono· gage as skirt 
3. Rivets shall be aluminum alloy 6053-T4. 
4. Threaded rods shall be aluminum alloy 606!-T6. 
5. Connector lugs, bolts, and nuts shall be hot-dipped galvanized steel. 
6. Skirt for pipe sizes 18" to 24" incl. and spans 18"to 36" incl. for pipe arch shall be 

from one ( I) sheet. 
7 Skirt for pipe sizes 30"to48" incl. and spans 43'~05811 incl. for pipe arch shall tie 

from two (2Jsheets. Skirts for pipe arch with spans of 65"ond 72" shol! be made from 
three (3) sheets. Provide 2" !op joint fastened with 3/8" + rivets on center line spaced 6"c-c. 

8. Toe plate shall be from the some moterioi ond gage as skirt. Locate punched holes to 
match holes in skirt. Provide 3/8"bolts and nuts for assembly. 

9. 
10. 

Pipe-Arch span size---Length ToeP!ote - Pipe size---Length Toe Plate 
ra"- 43" ------ w+10" ta"-3d' w+10" 
so"- 72" ------ w+ 1s" 36"-48" w+22" 

Connector section, when specified, shall be corrugated aluminum alloy prpe. 
Reinforcement for edge of skirt shall be aluminum o!loy 6063-F. 

DIMENSIONS OF END SECTIONS I 
FOR GALVANIZED STEEL PIPE i DIMENSIONS OF END SECTIONS 

X 

F 

Construct P.C.C. 
toe wall. 

r- -- ------

I 
___t_ 

PLAN 

Groove on outlet end 
Tongue on inlet end 

I· C 

D 

SECTION X-X 

lla,;061 

B 

-- --.. '!__ 8/o/Je Normal 

r~~==~J~~--------~~-~~' ~ E~~:;:ment 
11 i1 -•• _ 

I I I' \ -.. 
\ II II \ -~ 
t---=-~----{>--....::-..:::-..:::-..:::-..:::-~~q] 

I End Section I 
Planned Culvert Length -·--r-=-' 

SLOPE DETAIL 

CONCRETE END SECTION 
I CONCRETE END SECTION DIMENSIONS 
I Diam" A" a'-" ! C '-" I D'-" ! E'-" I F" 

I 8" 9" 2'-3" 31-1011 
i 6 1-1 11 

1 3'-0" I 21/2" 
i 21 9 2-ll I 3-2 6 1-I I 3-6 2'l'4 
i 24 91/2 3-71/2 , 2-6 6-11/2 : 4-0 I 3 
I 27 101/2 4-0 I 2-(1/2 I 6-Jl/2 4-6 I 31/4 
i 30 12 4-6 1-7,j/4 ! 6-1,j/4 5-0 I 31;2 
I 33 I 13Y2 4-101/2 i 3-31/4 I 8-1,j14 5-6 : ,ci,. 
I 36 15 5-3 2-103/4 I 8-13/4 6-0 4 
i 42 21 5-3 2-11 8-2 6-6 j 4V2 
I 48 24 6-0 i 2:2 i 8-2 7-0 ' 5 
L 54 27 I 5~ 5 I 2-11 I 8-4 ~-6 I 51/2 

GENERAL NOTES 
End section shall be of the same material as tr>e pipe or pipe 

arch culvert to which it is attached. No coating is required 
2. End sections for aluminum alloy or steel pipe , wilh o diameter 

larger than 54';used on the in!el end of a pipe culvert 1 shall be 
an~.hored. Details of the anchor shall be showri on the drawings. 

DIMENSIONS OF END SECTIONS 
Pipe Dimensions - Inches ! 
Diam. 

FOR GALVANIZED STEEL PIPE-ARCH 
~ 

DIMENSIONS OF END SECTIONS FOR ALUMINUM ALLOY Pl PE -ARCH 
FOR ALUMINUM ALLOY PIPE 

Pipe Arch Dimensions - Inches 
Pipe Dimensions - Inches 
Diam. 

A B ;, H L w 
Inches Gage + I" Mox. ± I" + 11/2" +2" 

18 16 7 9 6 31 36 

in Inches 
A B H L w M 

Span Rise Gage ±1" Max. ±1" ±11/211 :!:. 2" 
18 II 16 41;2 9 6 19 30 12 

22 13 16 5l;4 10 6 23 36 12 
21 16 81/4 II 6 36 42 
24 14 91;2 12 6 42 48 
30 14 12 15 7V2 521/2 60 
36 12 14 18 9 63 72 
42 12 16 21 !OY2 73Y2 84 
48 12 18 27 12 84 90 

25 16 16 61/4 II 1/2 6 28 42 12 
29 18 14 7 14 6 31 1/2 48 12 

e-2-6 22 14 93;4 16 6 381/2 60 12 
43 27 12 tO,j/4 171/2 70/8 I 47 75 12 
50 31 12 121/4 20 9 'ta 54 85 12 
58 36 12 14 26 10::YS 63 96 12 
65 40 12 15~4 23 10'-'/8 70 112 24 

,_ 72 44 10 171/4 24 12 I/a 77 128 24 

;, A B H L w 
Inches Gage ±1" Mox. ±1" ±1v2" + 2" i 

Pipe Arch 
in Inches 

18 16 8 10 6 31 36 ! Span Rise 
21 16 9 i 12 6 36 42 18 II 
24 16 10 ' 13 6 41 48 22 13 
30 I 14 12 16 8 51 60 : 25 16 
36 14 14 19 9 60 72 I 29 18 ! 

42 12 16 ! 22 II 69 84 , 36 22 . 
48 12 18 27 ,2 78 90 ' 
54 12 18 30 12 84 102 I ~ I 27 

, 50 I 31 I 
60 12 18 33 12 87 114 58 36 
66 12 18 36 12 87 120 ' 65 40 
72 12 18 1 39 12 87 126 72 44 
78 12 18 42 12 87 132 79 49 
84 12 18 45 12 87 138 85 54 

Dimensions - tnches 

A B H L 
Goge + I" Mai:. +1" ±11;2'' 
16 7 ' 9 

-- i------19 6 
16 7 ' 10 6 23 
16 8 12 6 28 
16 9 14 6 32 
14: 10 16 I 6 39 
14 12 18 8 46 
12 13 21 ' 9 53 
12 18 26 12 63 
12 18 30 12 70 
12 18 33 12 77 
12 18 36 12 77 
12 i 18 39 12 77 

w 
±2" 

,- 3() 

36 
42 
48 
60 

' 
75 
85 
90 

102 
114 
126' 
138 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR PIPE CULVERTS 

Recommended ?;?'nr../5, /??7 IAJprove.d ~......, /5, /'9?,
7 
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Director, Bureau of Design r, ---De?_UII_(:h\ef Hwy. EnQr. 

Sht.J..Of J.. 

RC-33 



___ ._., 

<==----~<--=-=-=~ 
1~~---_-_§r~"'cto, 

TYPl='-1 CONNECTION 
Sizes: 18°-24" Circular Pipe 

Diameter 

or span 
I 

Threaded 
Rod - Rod 

Holder 

TYPE-2 CONNECTION 
Sizes: 30''- 36" Circular Pipe 
a l81ill" to 58"x36" Pipe-Arch 

t ALT_ERNATE T)'f_~ CONNECT IONS 

~ See Note 9 

..J 

I 
'I 
I 

SeeNote7~I 

I 

3°~~ ____ W 

l;-2"; Rod approx. 18" Lg. 
inside rolled edge to 
reinforce corner. 
See Note 10 

r~ -~-=--===!~ 
~~~~}I" £:! • 

0 

~ 2J\-.L 

TYPE - 3 CONNECTION 

Sizes: 42" a Greater Circular Pipe 
a 65'~40" to 85"x54" Pipe-Arch 

FOR STEEL OR ALUMINUM J r- ~;·;.~:c -1 

r 

_J! // 
I/ I ~ 'I 

f ! 

I _ _i 

1--~ w , 

I, 
\ \ 
I 
I 
I 
\ 

TYPE - D CONNECTION 
Sizes : 18"-3611 Circular Pipe 
a IS"x It" to 58''x 36" Pipe Arch 

L 

Approx. 2'12: ! --= 1 -.

1

171 1 

Slope~- I ::1: l 
/ !1111 

Toe p!o1e 

I ' ' ~. 

Use standard connecting bond 
with connector section. 

SIDE VIEW OF TYPE-3 CONNECTION 

' ' 
~L~-------~ 

END VIEW 

NOTES FOR STEEL ENO SECTIONS 
All 3 pc. bodies to hove 12 Go. sides ond 10 Go. center panels. Width of center panels 

to be greater than 20% of the pipes periphery. Multiple panel bodies lo hove top seams 
which ore to be tightly joined by 3/8 11 ,ii galvanized rivets or bolls. 

2. Reinforced edges to be supplemented with galvanized sllffner _angles for the 60" thru 84" 
circular pipe, 79"x49" and ss'x 54" pipe arch sizes. The angles will be 2'~2'X l/4

11 
for 6o''thru 

72" circular pipe, 79"x 49"ond 85'\t.54" pipe arch sizes and 2 1/2"x 21/2",: 1/4" for 78"and 84" 
circular pipe. The angles to be attached by3/811 4igalvanized nut and bolts. 

3. Angle reinforcement will be placed under the center pone! seams on the 79~x 49'' and 
85'X54" pipe arch sizes. 

4. Galvanized toe plates to be provided on all end sections. 
5. The Type D connection shall be used to connect end sections to pipe which hove other 

than annular corrugations. Other designs will be acceptable provided no leakage results 
from the connection. 

I \ 
I \ 

I 
I 

\ 
,. 

\ ...... ?·t, 
\ /} -, 
I A~ +--

' "/ 

NOTES FOR ALUMINUM ALLOY END SECTION 
I. Skirt shalt be mode from aluminum alloy 3004-0, clod 5% each side with alloy 7072. 
2. Corner plate and top plate shall be the some material and gage as skirt. 
3. Rivets shall be aluminum alloy 6053- T4. 
4. Threaded rods shall be aluminum alloy 6061-T6. 
5 Connector lugs, bolts, and nuts shall be hot-dipped galvonrzed stee!. 
6. Skirt for pipe sizes [8" to 24" incl. ond spons 18"to 36" incl. for pipe orch shall be 

from one (l) sheet. 
7 Skirt for pipe sizes 30"to48" incl. and spans 43'~05811 incl. for pipe crch shall be 

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

~ 

r:: / 
X 

---F 

Construct P.C.C. 
- toe wo!I 

Groove on outlet end 
Toogue on inlet end 

1 C --t-_8__.,, 

. Reinforcement . 
-f-------~ 

~--- 0 [;; 

SECTION X-X 

_____ Vario.bl 
·· -.. -- !_ ~ Normal 
,, --~'I EmbonmMnt 
F.~-----/'=---------~-" S-11 ,, --.;<.. 
• 1 1 11 \ \.. __ _ 

I 11 1! \ / ..._ -

f'----7.'.--------='ill 
I End Section 

Planned Culvert Length •! 

SLOPE DETAIL 

CONCRETE END SECTION 

CONCRETE END SECTION DIMENSIONS 
: Diam" I A" 
~~ 

e'-" I c•-• 
2'-3' I 3'-10" 

1 

o'-' I E'-" ! F" 
6 1-! 11 

: 3'--0n 2 ~ 
21 9 
24 91/2 

2-11 
}-71/2 

s'-1 3-6 2~ 
4-0 3 ,''·i / , ,· .; 

_.,,.,·· 
' l 

from two (2)sheets. Skirts for pipe arch with spans of 65"ond 72" shall be mode from 
three (3) sheets. Provide 2" lap joint fastened with 3/8" + rivets on center line spaced 6''c-c. 

27 
30 

101,,.., 

12 
1v·1c. 4-0 I C:-l'flf! lt)•tYC. 't-b ,;;iy-. 
~ -'t... .'I... - - ' 

4-6 ~ 
:'.;-0 i 3\,'2. 

Toe Plate 
See Note8 

---§_--

6MMax,11 Hotes on 12~ centers Mox. 

ALUMINUM ALLOY ENO SECTION 

DIMENSIONS OF END SECTIONS 

FOR ALUMINUM ALLOY PIPE------< 

Pipe Dimensions - Inc~'-"----~ 
Diam. 1--A. 8 I , 

in H L W 
Inches Gage ±tH Mox ±1 11 1 ±rlt2" ±2 11 

18 i 16 7 -9--l-6431 ""36--7 

2, 1 ! s I al14 i I ti , _36- _1_"g_~ .~ 

~

4 '-' --+-~2 ! z 6 I -~1 --r4s __ _ 
_ !_4 J 1? j 15 j 7l/2 __ f_521/2 ____ 60 __ 

3 6 J 2 14 18 ) 9 I 63 . 72 
42 I 12 1 16 : 21 -10\/2.!-737;;i'.--g4 ---: 

_1.L-l--_!i-~- I 8 j 2 7 !~- __ , ~8~_ ; _ __2~ 

~--~----Lt-~·---~------- j .--- - . ·j _--=--J 

Skirt Lip 

~

~ 

~·· 

o, 
Rise 

· .. ,/ 
··\; 

8. Toe plote shall be from the some moterial and gage os skirt. Locate punched holes to 
match holes in skir!. Provide 3/8"botts and nuts for assembly. 

Pipe-Arch spon size--Lenglh Toe Plate ·- Pipe size--Length Toe Plate 
18"-43" ----- W+IO" f8"-3d'----W+IO" 
50"- 12" ------ w+ 18" 35''-4a"-----w+22" 

\ 
\foe Plate 

~e._Note4 

'1'' 
10 9-~ Jo~- - -o-- ---o- ---o- - .... -~ao-:,:i N .::L__ 

Y -rm -

Holes oo 12"coote,s_'4o,, f- -~'• -------
9. Connector sec!1on, when specified, shall be corrugated aluminum alloy pipe. 
10. Reinforcement for edge of skirt shall be aluminum o(loy 6063-F. 

,,, 
~"~"', .... 

r -
-_ / 

STEEL END SECTIONS -

r--o_tMEN_s,o __ Ns oF _END sECT10N_~ 

~,~-:-T- FOR GALVANIZED STEEL PIP~ DIMENSIONS OF END SECTIONS 

FOR GALVANIZED STEEL PIPE-ARCH 
DIMENSIONS or END SECTIONS 

I 

Pip~-i----- ~ Dimensions -Inches ! 
Dii~m. 'A ___ T_B T- H----1 L ! W 7 ! Pipe Arch Dimensions - Inches 

c-- -7 ---i------ --- - ------ --
FOR ALUMINUM ALLOY PIPE -ARCH ___ j 

-

I P- ,,_,- A,c- h 1-; in Inches 

~:rl;,,~, _ G::• 
22 I 13 16 
25 ' 16 16 
29 18 14 

3 6 22 I 4 
4 3 27 
50 31 

=--6~ - 3§ 
_ __§5 I 40 
, 72 __ 1._ __ 44 

12 

12 
12 
12 
10 

' I A 
I :i:,, 

4 112 
5 114 
6 1/4 

i 7 
9314 
10314 
12 i14 
14 
15 )'4 
17 114 

Dimensions - Inches 

! s 1 H I L 1--w - M 

Mo, 

9 
10 
111/z 
14 
16 
111;2 

.::o 
26 
23 
24 

1 ·±1" :!:11/2'' -:!:.2" 
6 
6 
6 
6 

6 
7519 
9 Its 

iOo/8 
10 518 
12 1/s 

19 ~Q _ 12 
23 
28 
31 1/2 
391;2 
47 
34 
63 
70 
77 

36 12 
4?_ 12 
48 12 
60 12 
75 12 

85 12 
96 12 
112 24 

I 12_? 24 

I f--~~~!~-- G_~_ge , ± I" I Ma:,;. [±I" j_± I Vt";-*=-?'~ i 

·, __ 18 : 16 8 IO 6 31 36 
I 2 I 16 9 12 6 36 42 
1 2 4 16 IO I 3 6 41 48 
L 30 14 12 16 0 si 6_0_--
. 36 14 14 19 9 60 j ??J 

4 2 I 2 I G 2 2 I I 6 9 ' 84 
48 12 18 27 12 78 96--
54 12 18 30 12 84 1---1-~ 

60 12 18 33 12 87 114 
66 12 18 36 !2 87 120 

72 12 18 39 12 87 126 
78 12 18 42 12 87 !32 

84 12 18 45 12 87 138 

l in rnche~ .. .....J f---A -1 B I H -" {- · 1- ;·· 
Spon Rise 1 Gage : ± I" i Max ± I" ±1½" ±2" 

18 II_ 1 _:6] 7 9 6 l~ __ -; __ 39 
22 \3 16 7 10 6 23 36 
2 5 16 16 8 i 2 6 2 8 42 
29__ !8 --(6-- 9 14 6 32 48 __ _, 
36 22 14 lO 16 6 39 60 
"!.~ 27 14 12 18 8 46 75 
5 0 3 I ! 2 13 2 I 9 5 3 85 
5 8 3 6 12 18 2 6 12 6 3 90 
65 __ : -40 12 18 30 !2 70 I_Q2 
72 44 12 18 33 12 77 !14 
79 
85 

49 
54 

12 
12 

18 
18 

36 
39 

12 
12 

77 
7? 

126 
138 

33 13 ½ ~---
36 15 
~2 21 
48 24 
54 27 

4-10'12 I 3-3 \14 5-6 i 3 
6-0 • - - 4"2 
,-u -5-

7-6 5 \'2 

_2.:}__-+ 2-10 
5-3 I 2-JI tt--C: 11)-b 

1 

6-0 

1 

2-2 - - - -
5-5 2-11 

GENERAL NOTES 
End section shall be of the some material as the pipe or pipe 

arch culvert to which it is attached. No Bit Coating.is l'\8qLm1lld. 
2. End sections for aluminum alloy or steel pil)4:, with o dio.ae1ar 

larger than 54~ used on the inle1 end of a pipe culvert, stml be 
on chored. De toils of lhe onchof shaH be shown oo the drawi1t91 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

END SECTIONS FOR PIPE CULVERTS 
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~ 

_,.....-Grote 

Type C Inlet Concrete Top Unit 

Grode Adjustment Ring 
(if required) 

Inlet Box 

TYPE C INLET 

Grote 

Type M Inlet Concrete Top Unit 

-Grade Adjustment Ring 
(if required) 

Inlet BoK 

TYPE M INLET 

~
~ 

Grote 

~Grote 

_ -Tvpe M F~orne 
(Cust Iron Shown) 

:~~ 

Type C Frame 
(Structural Steel Shown) 

Grote 

S Inlet Concrete Top Unit 

,Type C Inlet Alternate Concrete Top Unit 

Grode Adjustment Ring 
(if required) 

Inlet BOK 

... 

TYPE S INLET 

Grode Adjustment Ring 
(if required) 

Inlet BoK 

NOTES: 

2. 

~3 

This drawing i~ iriteridea to depict ti,e Jorio,Js components required in o complete inlet. For tlie details 
of the various ile/Tlf. Stni tlie follo.ving sheets: 

Eocli 

Sheet 2 - C9ricrete Top · Jnits 
Sheet 3 - Grates 
Sheet 4 - Frames 

zc.-tA·J1°{;;,1 P,ol("e.5 
t,pe of Inlet srio.vn is s..iited for a porticilor sitJotion. 

a. Type C Inlet is to be designateo for installation h non-mo<Jntao!e c•Jrbs. 
b. T1pe M ln1et is designateo for installation in median areas ano mo•intable curbs. 
c. Tvpe ~ Inlet is Oesignated for instollatiori in sno;loer swole oreos. 

(2r ljgrit Weight 9r9'!!>rno1 be specified for instol1otion in the Type M ond S Inlets, pro,iOlng tnot the 
inlet it lv,:.r,teo more than 3t feet from tne eage of the roodwoJ. The irilet tr,ot ,..,ill accommodate 
tn~ ligi,t H:.iqr,t grate shot I be Oesigriatea wit Ii the s-JffiK "LW" s Jr.ti JS T JP~ M-l >N 1.-,1':!f. 

~-Grode Adjustmerit Ring 
{if requireo) 

4. Tlii:: selection of co"lponerit~ tu ucnieve o specified inlet type is the 

- Inlet BoK 

contractor's ruponsibi1it:1. 

Pip?S 111ill a& located os req·Jir'!!J. 

6. WO?ep lioles snal, r':. instolleo JS required b:,' Se,::ti.;,r, 6C'5, FJrrn 400. 
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NOTES: 

TYPE S INLET 

Grode Adjustment Ring 
(if required) 

Inlet Box 

This drawing is intended to depict the various companents required in a complete inlet. For the details 
of the various items see the following sheets: 

Sheet 2 - Concrete Top Units 
Sheet 3 - Grates 
Sheet 4 - Frames 
Sheet 5 - Inlet Boxes 

2. Each l)'pe of Inlet shown is suited for o particular situation. 
o. Type C Inlet is to be designated for installation In non-mountable curbs. 
b. Type M Inlet is designated for installation in median areas and mountable curbs. 
c. Type S Inlet Is designated for installation In shoulder swale areas. 

3." A Light Weii.,ht grate may be specified for installation in the Type Mand S Inlets, pro11fdfno that the 
inlet is located more than 30 feet from the edge of the roadway. The inlet that wlll occommodote 
the light weight orate shall be designated with the suffix "LW" such as Type M-LW Inlet, 

4. The selection of components to achieve o specified inlet type is the 
contractor 's responsibility. 

5. Pipes will oe located as required. 

6. Weep holes shall be installed as required by Section 605, Form 408. 

7. Grode Adjustment Rings may be of masonry or preeost concrete construction. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
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SECTION A-A 

TYPE M 

*Sta Nott 6 
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NOTES: 

All Inlet Tops thot ore CosHn-Ploce shall conform to the 
shape and dimensions as shown on the standard and, at 
the option of the contractor, may be monollthlc with the 
Inlet ·Box. 

2. Concrete Top Units which seat the grate directly within 
the unit shall utilize I~ x I~~ angles embedded in the 
concrete as o bearing area for the grate. 

3. This standard depicts the shape and dimensions required 
for uniformity and compatability. It is not intended to 
show the details required for monufacturinQ and handling 
precost units. Only those items which ore supplied by on 
approved manufacturer as listed in Bulletin No. 15 will be 

2~ permitted. Any manufacturer deslrino to be listed in 

r~ ..... \~ {tiOnm %?mm} shop drawing to the Bur. of Materials, 

I ~L'lJ'lf'.1i,"~'~'M'"' 
I ] \ ~Bulletin No. 15 for these units shall submit a 22"x 36" 

c. \, ~ ~ Testing a Research for approval. The shop drawings l W. ,,. ,., ...... , I - t} m"'t show oll detoils incl,d;no dimens;ons, tolernnces, 
.- ' I 

1
u handling reinforC8ffl801 , OOd 01\y fflOOUfoCfUriOQ drOftS. \ 

s 

! /i 24" 

SECTION B-B 

2¥2 
11l;•r~'. ii;1"'in> 

_g_4" 

SECTION B-B 

ft' 
,,\!,, 

4 Whenever an inlet is reQuired within a Mountable Curb 
Q_'i Section, a Type M Inlet will be located adjacent to tMe 
\.... bock eoc,,ie of the curb and will be flusn with the 

pavement surface. See R~-65 for installation detoi!s. 

5, Type C Inlet Concrete Top Units shall be aowelleo with 
2- #a X 1'-0" dowe!I bars and ~" premolded 

6. 

expansion joint filler 
curb sections. 

when connecting adjacent 

The placement of the Type S Inlet relative to the 
gutter invert is dependent on the rote of bock slope. 
Bock slopes greater than 2, I shall hove the Inlet 
located where the bock slope line Intersects the bock, 
top, outside corner of the inlet. Bock slopes less 
than 2,1 shall hove the inlet located where the 
bock slope line intersects the edge of the Inlet grate . 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
CONCRETE TOP UNITS 
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SECTION B-B 

TYPE M 

NOTES: 

L All Inlet Tops that ore Cos1-ln-Ploce shall conform to the 
shape and dimensions as shown on the standard and, at 
the option of the contractor, may be monolithic with the 
Inlet Box. 

2. 

3. 

Concrete Top Units which seat the grate directly within 
the unit shall utilize I~ x rY~ angles embedded in the 
concrete as a bearing area for the grate. 

[12; 
CJj! 

This standard depicts the shape and dimensions required 
for uniformity and compotability. It is not intended to 
show the details required for manufacturin9 and handlin9. 
Only those items which are supplied by on approved 
manufacturer as listed in Bulletin No. 15 will be permitted. 

' ' 4. 

5, 

6. 

Whenever on inlet is required within o Mountable Curb 
Section, a Type M Inlet iMill be located adjacent to the 
bock edQe of the curb and will be flush with the 
pavement surface. See RC-65 for installation details. 

Type C Inlet Concrete Top Units shall be dowelled with 
2- #a X 1'-0" dowell bars and ~" premolded 

expansion joint filler 
curb sections. 

when connecting adjacent 

The placement of the Type S Inlet relative to the 
gutter Invert is dependent on the rate of back slope . 
Bock slopes greater than 2, I shall hove the Inlet 
located where the back slope line intersects the bock, 
top, outside corner of the inlet. Back slopes less 
than 2,1 shall have the inlet located where the 
back slope line intersects the edi;ie of the inlet grate. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
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NOTES: 
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3/8 x rf~ Dia9onal Bar. 
2"c. to c. 

_____ 4'-o" 
Out to Out 

I" x 2~2 Bar 

LIGHT-WEIGHT GRATE 

(For use in Type M and S Inlets when 
located more than 30 feet from edge of 
the roadway. Inlets utilizing such grate will 
be designated by the suffix-LW such as 
Type M-LW or Type S-LW Inlet.) 

Grates shall be ductile or malleable cost iron or structural grade steel. Grates manufactured from 

Gray Cast Jron shall be su~itted for approval. .If J iii / ,., 
-,alrr,.ra1'twt 11-f :u rw"h.w • « 9 r•,e.s 

2. All welding required for the kbricates i t "shall be accomplished h mids: csstT 1 q · d 
,io Sectio, 1053.21, Fo,m 40!J..Sp•e,'f'1c~11111•. ,,, lft,rot'flllrl~ .,,.,.,, 

·3. This stonoard depicts the dimension-s required for uniformity and inlerchongeao1lity. It 
is not intended lo show the vario1Js details required for fobricolion or mon•Jtocturing. 
Only those items ~ supplied by on approved manufocturer,as listed in Bulletin No. 1s,. 
will be permitted. Any manufacturer desiring to be listed in Bulletin No. 15 for these units 

---- shall submit a 22" x 3~:"! ;= r 9!1 ) shop drawing to the · 
1 esi1Pg B Reeee el: IOI r.ru . The shop drawing must show etails including 
dimensions, tolerances, welding symbols, costing fillets, et 

~v<eil<! of Ce,.. iracl Q;.Jitr ~o l, f'i.,Tenob of /QS 'ti ,i_, J)1 vl-5".,,.. 
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~~ 1 I~ Diogonol Sor. 
2"C.to C. 

4'-o" 
Out to Out 

I" x 2~2 Bar 

LIGHT-WEIGHT GRATE 

{For use in Type M and S Inlets when 
located more than 30 feet from edge of 
the roodwoy. Inlets utilizinQ such grate will 
be desionoted by the suffix-LW such as 
Type M-LW or Type S-LW Inlet.) 

Grates sholl be ductile or malleable cost iron or structural t;irode steel. Grates manufactured from 
Gray Cost Iron shall be submitted for approval. 

2 All welding required for the fabricated grates shall be accomplished by o welder certified os required 
in Section 1053.21, Form 409. 

3. This standard depicts lhe dimensions required for uniformity ond inlerchongeability. It 
is not intended lo show the various details required for fabrication or manufacturing. 
Only those items which ore supplied by on approved manufacturer as listed in Bulletin No. 15 
will be permitted. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

Recomm•nded 91Hl« 4 /f7' 
,£ .()_ 4 ' .... 

·01recfOr, Bureau of Onion 

INLETS 
GRATES 

A••·i&Jekt;:r" 
Deputy Chief Hwy. E...-. 

Sht . .!.Of~ 

RC-~ 



48" . -

c- D-

' 

~---'-t 
I 

I ' I 

' "' N 

' 

I 

R = 3" 

c- D 
Symmetrical 
About '-

Ferrous Cost Material Structural Steel 
Fabrication Fobricot ion 

TYPE C FRAME 

Symmetrical 
About '-

R= 2 ." "' • 
! 

' i 
I 

' A ' 

I 1 

' ~---'-t 

"' N 

48" I 
' 

• 

' 
Ferrous Cost Moteria I Struc lure I Steel 
Fabrication Fabrication 

TYPE M FRAME 

See Detail T-1 
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DETAIL T-! 

1
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51 " (Min.) ,. 
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I" 4"(Min.) 
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DETAIL T-2 
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3 " 14 (Min.) 
3;~' (Min.) l"(Min.) 
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See Detail T- 2 

* Corner configuration details ore 
fabricotors re'>po,isibi1ity a 
shall be approved 
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See Detail T- 4 ~ 
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R" 114"_ 
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NOTES: 
4"{Min.l I. 

1114" 
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' " I 1/,; {Min.) 

q~ 
4" (Min.) 

DETAIL T- 3 DETAIL T-4 

Frames shell be either gray, ductile or malleable cost ; 
SECTION A-A 

~[I~ structural grade steel. A/._ _..,._ c::2,o ~ 
2 .. , All welding required for the fobricoted frame shall be'. ~ ~ ....- ; ~ / 

z. .,._ 

-: 

=~t£ 
' µ",. 
{Mox) 

3 " -

112" (Min.) 
r-1---------- Inside Direction 
----- .r 

_.$"' 

"' 116 (Min.) 
I;~,(~ 

I; "(Min.J 1 7 I~ 

,-~__Ji! 
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SECTION B- B 

~ a_ccomplished by a welder certified os required in Section '"\ ,,/'J"ll!,,t(j ~ ,3 q/ ~ 
,_. · -1053.~y-.Eorm 409. ___ . 0 

3. This standard depicts the dimensions reQuired for 
uniformity ond interchangeability. It is not intended to 
shuw the various details required for fabrication or 
manufacturing. Only those items which ore supplied by 
on approved manufacturer as listed in Bulletin No.15 
will be permitted. Any monufocfurer 'desiring to be listed 
in Bulletin No. 15 for these units sholl submit a 
22" x 36" (-5"59-nrnrx----914-mm) shop drawing to the 
Bureau of Materials, Testing 8: Research for approval. 
The shop drawing must show all details including 
dimensions, tolerances, welding symbols, costing fillets, etc. 
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SECTION 8-8 

NOTES: 

DETAIL T- 3 

Frames shall be either gray, ductile or malleable cost 
iron or structuro! grade steel. 

2. All welding required for the fabricated frame shall be 
accomplished by a welder certified as required in Section 
1053.21, Form 409. 

3. This standard depicts the dimensions required for 
uniformity and interchongeobi!ily. It is not Intended to 
show the various details required for fabricol1on or 
manufacturing. Only those items which are supplied by 
an approved manufacturer os listed in Bulletin No.15 
will be permitted. 
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57'1l ( l.454 m 
45'1411 (1149 mm) Long Dim. 
24" {610 mm) Short Dim. 

,-6 11 (152 mm) Typ. 
711/4" ( 1.810 m) 
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STANDARD BOX 

~II 

(330 mm) 
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{51mm ± 
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' 
}~' ± V~ (22mm±3mm) 

-, 

11/i' 1 
(38mm: 

~
1
~a .. (2smm -Omm 

" + 3 mm) 

NOTES 

mm) 

l. Materials ond construction shall comply with the requirements of 
Specifications Form 408, Section 605 for Cost- in-Place, and Section 
713.2 tor Precost Cement Concrete Units. 

2. Precost Concrete Inlet Boxes may be used in lieu of Cost-in-Place Bo1tes 
shown. If precast inlet box.es are used, only items supplied by on approved 
manufacturer as listed in Bulletin No. 15 will be permitted. {See Note 9) 

3. All inlet boxes shall hove the 24"x451,'4"(6IOmm x 1149mm) standard 
opening to accommodate the standard top components. 

"" <D 

~ ~ TYPE 2 -l _ 
o ,-- I Sto,do,d B E 

' ' :,; .. I '" th " E,po,ded E 
, , ;:_ "' D i (S,e ~01';,

0
~9 1D,(rection ~ ! 

1 --- ---h-- • "sheet) "' 

C~ --A : I --"1 1 ' o;-' 

{See Note 3 , this sheet) #4 
.,.,,,_:ij 

c. to c. i----i--- 6 11 (152 mm) 13/,." . , .. 
-(44min ± 3

8
mm) 

4. Typical inlet walls shall be 6"(152 mm) unless otherwise indicated tor 
concrete construction and 8 11 

( 203 mm) tor brick construction. I 
<D 

" 
~->---._ : i5 : ,-· ~ 

. ;:: ' ' u I 

EXPANDED WALL DETAIL 

'*5 Bors, Top and 
Bottom of Cover 

JOINT DETAIL 
5. Inlets that exceed the maximum depth as shown shall require a special 

design. 
6. Pipe block-outs extending into the base shell not be permitted when the 

base is not monolithic with the inlet walls. 
7. Pipe or pipes shall be located as required, with the Inlet bottom shaped 

to channel the flow toward the outlet pipe. 

Mox. Dio. 
36"(910mm) ¢ R.C.C.P.-t---------, 
or 42"(1067 mm)¢ C.M.P. 

W ~---"""' I ~ - I 

LONG i5 DIRECTION 
_Max. Dia. 

48"(I220mm) ¢ R.C.C.P. or 
54"(l372mm) ¢ C.M.P. 

10" 

~13" (330 mm) 

k!~~~===f===-::;d1;;::d I Typ. 

8 11 (203mm) 

8. Precost Boxes shall be placed on o properly prepared. base as shown. 
9. Any manufacturer desirin9 to be l\sted in Bulletin No. 15 tor these 

units shall submit a 22' x 36" ( 559mm x 914mm) shop drawing 
to the Bureau of Materials, Testing a Research tor approval. 

e 
0 
r--
"! 

"o 
"' 

>-

W-

: "';:'~:::::=2:--1 ;I I 
' ' ' I I I I 

I t I I I I 

I I I 1,-- --, n-- ~ I r-L ____________ _J_-t- ,--~--, rL ______________ J., 
: TYPE I :----~- 01 ---rtG----------T--Y-P=E=---3===~ Inf e' 

Standard Box Expanded ~ ~ I I Stondord Box Expanded I : ~ 
in the Short Direction ~ ~ I in Both Directions I ' "' 

L_::~:~':_3~~:~~"::~-~---- "~ _____ llt~~3;;_=t"LJ ~ 
L__ __J / ;=r 

1...---J~~~~~~-----;I Top and Bottom of Cover 
I 57V4'(1.45c4 ml I I # 5 8°"/ J--'-

711/4"(1.810 m) 3"(76 mm) Min. 

7 11
( 178 mm) Shown as 

Typ. for Precost 

~ 
~ 

°"... 2 "(51 mm) 
Min. 

Additional Concrete 
to Shope the Bottom 

SECTION E-E 
Type 3 Only 

For larger diameter pipes o 
special design is required. 

4"(102 mm) 
Min. 14"(356 mm) Min. 

4"(102 mm) 
Min. 

See Expanded Woll 
Detail, this sheet. 

4"(102 mm) 
Min. 

/u, ) I I !! I\ / 
:,; a, 

Additional __/. 
Concrete to 

6"(152 mm) Min. 

3"(76 mm) Min. 
7"(178 mm) Shown as 
Typ. for Precost. Shope the 

Bottom 

SECTION A-A 

i· ;~ 
:r " >< N 
o-"-., 

1"(25 mm) Min. 

See Detail a 
__ /Note 6 , this 

sheet. 

,---•-7 
I 
I j! Additional Concrete 
\ \ to Shope the Bottom 
I le ;~ 

:r ... 

Opttonol Joint J•-'; 
'Tn'n:,';"r,,.,-,fulfr;'71 

===-6"(152-mm)-Mln."i E-\.::.: ___ -6"(i52ffirTi'P.11TI-r 

. . 3 11 (76 mm) Min \ Optional Joint. 
7"{178mm) Shown as 7"{l78mm) Shown as '--Detail a Note 
Typ. tor Precost Typ. for Precost this sheet. 

SECTION B-B SECTION C-C 
For Pipe Diameters larger than 36"(915 mm) 
In this wall use Modified Type I Inlet Box, 
RC-34, sheet 6 of 6. 

!! 
'ai -sj' 
:r ... 
>< N 
0 -

:,; "' 

See 
6 • 

The shop drawing must show all details including dimensions, 
tolerances, handling reinforcement, and any manufacturing drafts. 

......................... _See Joint Detail, 
this sheet. 

tO. Inlets that exceed 5'(1.524m)in depth shall be conslructed with steps similar 
to the manholes. 

~

e ; ~ 
:r ... 
• N 
0 -" -., 

4"{102 mm) 
Min. 

See Expanded Woll 
Detail, this sheet. 

-rr· --=1 14" 
( [ (35~ mm} 
~ Min. 

Additional Concrete 
to Shope the Bottom 

3''(76 mm) Min. 
7"{I78mm) Shown as 
Typ. tor Precost 

SECTION D-D 
For Pipe Diameters larger than 48"( 1220 mm) 
R.C.C.P. or 54"(1372mm) C.M.P. in this wall 
use Modified Type II Inlet Box, RC-34, 
sheet 6 of 6. 

,, 
~ 
1 

' ' ' " ' 12"(305 mm) Min.0 ' a 

PRECAST INLET BOX 
BASE PREPARATION DETAIL 

0 Material shall meet the requirements of Form 408, 
Section 350.2 and be placed in 4"(102 mm) layers, 
thoroughly compacted to a density satisfactory to the engineer, 
and shall be incidental to the inlet pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

INLET BOXES 

dD /4'. ; o CJ«fl 
Recommended ~~ 31

, 
1
tz:1 I Approv~:;!j~ 31''79 

? Directo'r, Bureau of Oesi4¥1 · Chief H.;_l_._ Entr. 

--
Sht.]...Of §.... 

RC-
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-rI E E 
E N ci. 

~ 'fo~ 
- "' U) L__ 

", 
' 

Mox. Dia. 

s71t4U(J.454 ml 

6"(l52 mm) Typ. 

A 

.---~--------\~~~----\-----/ 

STANDARD BOX 
(See Note 3, this sheet) 

' l 

A 

i r---

"11 Oo 
>< w 
o-
~~ 

N 

z 
0 

" cl 

711/4"(1.SIOm) 

--7 
- --1---r- 7 

' ' 

D 

: TYPE 2 I 
I I Stondord BOil Expanded I 

I in the Long Direction i 
I {See Note 3, this sheet) i 
I I 

--iT-,~--------~r-
1--..J1 I I 

I I < 

T I 
I_ I 

I 

Mox. Dio. 

E 
E ., 
"' 

D "w 
" 

45lt4n (1149_mm) Long Dim. 
24" {610 mm) Short Dim. 

r-
6"(152 mm)L 

#4 @ 6" (15f mm) 

~ 

.@_" 
(330mm) 

2" ± it8" 
(51mm ± 3mm) 

1"4" ± va· 
{44mm ± 3mm) 

Y~' ± 1;; (22mm ±3 mm) 

I " +_1/eM (2smm +3mm) 
-0" -Omm 

NOTES 

I. Materials and construction shall comply with the requirements of 
Specifications Form '408, Section 605 for Cost-in-Place, and Section 
713.2 far Precast Cem,nt Concrete Units. M 

i---<--6"(152 mm) ~r -11 ~ 1112"± v," 
(38mm ±3mm) 

I~,.°'± Its'' 
{44mm ± 3mm) 

2. Precost Concrete Inlet Boxes may be used in lieu of Cost-in-Place Bolles 
shown . If precost inlet bolles are used, only items supplied by an approved 
manufacturer as Hsted in Bulletin No. 15 will be permitted. (See Note 9) 

3. All inlet boxes shall hove the 24"1l 45V4" (610 mm ll 1149 mm) standard 
opening to accommodate the standard top components. 

4. Typical inlet walls shall be 6"(152 mm) unless otherwise indicotod for 
concrete construction and 8" ( 203 mm) for brick construction. 

JOINT DETAIL 

m) 

5. Inlets that exceed the maximum depth as shown shall require a special 
design. 

6. Pipe block-outs extending into the base shall not be permitted when the 
base is not monolithic with the inlet walls. 

7. Pipe or pipes shall be located as required, with the inlet bottom shaped 
to channel the flow toward the outlet pipe. 

8. Precost Boxes shall be placed on a properly prepared. base as shown. 

36"(9!0mm) ¢ R.C.C.P.-t---------< 
or 42"(1067 mm)¢ C.M.P. 

"' LONG 0 

e
"' Sil 
"' 

DIRECTION 48"{!22Dmm) ¢ R.C.C.P. or 
54"(1372mm) ¢ C.M.P. 

~-- ·-i· 

9. Any manufacturer desirin9 to be listed in Bulletin No. 15 for these 
units shall submit a 22' x 36" ( 559 mm ll 914 mm) shop drawing 
to the Bureau of Materials, Testing a Research for approval. 
The shop drawing must show all details including dimensions, 
tolerances, handling reinforcement, ond any manufacturing drafts. 

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

< T < 

r _L - - - - - - - - --- - _J_-;_ _ -1- - - -.\1---- / 
I I 

--i1F-------------3 ~ . . 
11

--·-n11- TYPE -3 1 n '--
'-...2" ( 51 mm) 

E 
0 ... 
~ 

-0 

" 

B 

I < 

f 

TYPE 
Standard Box Ellponded 

in the Short Direction 
(See Note 3, this sheet) 

I < 

B 

L _________________ J- --1--

f---

[ I (( . ~ ., 
I ,-

• '" o-

'"" 

Additional ____/ 
Concrete to 
Shape the 

Bottom 

L __ 

_c 
. ?2.".1'.~U~4.,5~4~m~l~--_, 

4"{102 mm) 
Min. 

J) 

=a Min. 

3 "( 76 mm) Min. 
7"( 178 mm) Shown as 
Typ. for Precast 

SECTION A-A 

Min. 

.~ E E I I I : 
~ ~ 1 Standard Boll Ellponded 

1 

~ ~ i in Both Directions I 

, l, >+~L""·:;;~ Additional Concrete 
to Shope the Bottom 

!
e 

~~ 
I ,-
),( N 
0 -::!::-m 

L "s Bm/ 
, __ ' , ___ "_d Bottom···of CJ.2:ler 

. 11·f~i.819 _f!l_) 
3"(76 mm) Min. 
7"( 178 mm) Shown as 
Typ. for Precost 

14"(356 mm) Min. 

_J___ --+, 
I 
I 
I 
\ 

je 
~ I<} . ., 
"'1 ... 
><'N 01-

0plional Join!. ---~,.._-_-_-_--:__ :. -"' 

__ _y____,----- ~~;, 
0
i''.'ih,~ J' 

/ sheet 

t2C¼2rz1;n1L E---~~--- --.. ----------,, 
13"(152 mm) Mm 6 {152 mm) Min T 

l 3"(76 mm) Min. 3"(76 mm) Min \ Optional Joint. 
7" ( 178 mm) Shown as 7" (l 78 mm) Shown as \____Detail a Note 
Typ. for Precast Typ. for Precast this sheet. 

SECTION B-B SECTION C-C 

For Pipe Diameters larger than 36 11 (915 mm) 
in this woll use Modified Type I Inlet Boll , 
RC-34, sheet 6 of 6. 

i 
I 

! 

-~~i~ I,-
),( N 
o-" -"' 

See 
6 ' 

~

e ;~ 
I "c 
• N 
0 -" -,,, 

4"(102 mm) I Min. 

Additional Concrete 
to Shape the Bottom 

3"(76 mm) Min. 
7" ( 178 mm) Shown as 
Typ. for Precost 

SECTION D-D 
For Pipe Diameters larger than 48"{1220mm) 
R.C.C.P. or 54"(l372mm) C.M.P. in this wall 
use Modified Type I! Inlet Boll, RC-34, 
sheet 6 of 6. 

See Ex.ponded Wall 
Detail, this sheet. 

lj 

PRECAST INLET BOX 

BASE PREPARATION DETAIL 
.1' Material shall meet the requirements of Form 408, 
Section 350.2 and be placed in 4"(102 mm) layers, 
thoroughly compacted to a del"lsity satisfactory to the engineer, 
and shall be incidental to the inlet pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

INLET BOXES 

Recommended J ./5', /977 

,d'D,/4'. • 
7 OirectOr, Bureau of Design 

i,?i 
Approved r-/.,..,-.----,.,, 

11. ?I ,./d:.J--,; 
7oeputy Chief Hwy. Engr. 

_c,oDY 
fl!W.. av 

Sht.~Of ~ 

RC-34' 
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I 

T5 bars 

·ml llctt:..:_~-=---.- -

42" 

19" 24" ~ I I 

II I! 

1j --01 

~~! 
0~ 

~~ • f'_ 

:I II 

/ 
/ 

tr3 bars - __ y L"'5 bars 

D + 1811 

·r 

,[:C:.]~ 
*3 b:~s~ 

•5 bars@ I l-4 
·"5 bars 12"C.C. : ~ 

~~ 
~ 

~ 

~ 

«1·~ ~~,lllHl,L-/ 

i1~ 
,d;_ 

45~ 

CJ,/ 

D+ 18" 

"5 bars 

'"'6 bars 

*'3 borsoio 12" 

•5 bars 
•3 bors@l2"C.C. 

Const. Joint (Optional) 

"3 bars 0 !2'~ 

=~ 
' a I - - ~ 

"' '' 

~1u '' '' '' 0 . 

'' ~u '~ .~ I I 

5 bars 

TITTi- t[. ++tt- ·=! 
I~\ - 1- --~ -- \n ~ 

111 I' 

'' " ., ~I ·I = 11 :~ '31 

;,,-6 bors 
(U- Shaped·Fronf-Bock) 

.,,.3 bars 

-,1--4+-H--n- : ~ " ii 
I I a.I N >--+-++t--TT, :' ~ I 

r u , -+-++t-TT7 I ,, 1_ i . " 

0 

• ,_ .-1=+cr1:--·.---J 
1 

/'\. -~ u ~- -_J ~ ~j__ ___ I__ 

',// II I~ 
: ~_l:!Q.!S"''lg __ q:,"i 

1

~_-115 bars{U-shaped) 
I "6 bars~§_'_~_,__________, /.,, 

INLET BOX 
MODIFIED TYPE I 

-\. 

' 
:''5 bars 

"6 bars 
4 3 bars@l2" 

*5 bars 

-"3 bars 

':¥11- See ..,,r1e-...1,. 

\ 
"3boc>-:, 

'\ 

\1fT ...µ-AA-Hl---t'H , - " 

(\J I: 1: I 
- I ' ,..... I 1 I I 11 0 ! •0 1 ~ 
I' -\ '._ '~-H.!!>,_ i 

.s : I I: ':° "1! 
IO II' I ~ 1,1 

Const Joint (Optional) •l I I : I E I C, 
~, , 0 • I . 

"6 bars (U-Shaped) 

1 1 ·- N a 
____ 

1 
1 Q + >( 

I ' Ql O 0 
(\I I : .~ :;: 

°i . I I 0.. 
r~ I I 
oU I I 

; ~- ' - ! !Jes+ 
t-- · - '" Ln C\ 

-'3 bors 

l 
"'6 bors___j, 

INLET BOX 

r.' ~ ',__; 3 bm 

i=fi "§.'£~' I ~6 bors(U-Shoped) 

,-,_. , 

J 
_/.,° 

MODIFIED TYPE II 

! 

* 6" 

• 

~o 

' ' 

- - - -

' ! "'-" .. i_, 
~'~ ~,,, 

is~~ 

/~ 
\0( / 

c;_,1,e,-,,."r}' 
~"'oy,-o\\ 9,V 

·oe- /'(\,"",ii 
.,4i_~'.v" "(\\ 

"':.,1/.':,.(~\,rP \ 
w9>,o 

For Pipe mo. over 42" see Modified 
Type rr 

*~· 

) 

1 

-,, 

~, 
• ~ 
0 

" 
' -· ,r;'', 
'". 

SECTION A-A A N't,gT ·BOX 
( ',.·' 

j 

* For brick construction use 
8"wall thickness 

• 6" 24" 

~ 

For Pipe Dio. over 24" 
see Modified Type I 

SECTION B-B 

s"" 

NOTES: , 

Moteriols ond constrfctio~_,shQl(~mply with the requirements of specifications Form 408, section 
605 for Cost-in-Place~ ond ··seon· 713.2 for Precast Cement Concrete Units. 

2. Pipe or pipes s~l'be·loCQfed as required, with the inlet bottom shoped to channel the flow toword 
th.e outlet pipe. '--

~~" 3. Precost Co cf8te Inlet Bdxes may be used in lieu of CasHn-Ploce Boxes. This standard depicts the shope 
and dimensi JIS r-~i::iu_ired for uniformity and compotability. tt is not intended to show the details required 
for monufoctU.ring on·d-,handling. If precost inlet boxes ore used, only items supplied by on oppoved 
ma~~octurer ~listed ii'i Bulletin 15 will be permitted. 

>. .. 
4. lnle'ts that exceed the maximum depth os shown shall require a special detoi! ond design 

for ·t'he· inlet wolls and base. 

I ! ! )~ 2• Mlo.-v ... lable 

0, ¼" 

45 14" 6" 

'io 

,. 'io 
"' "' 

GRADE ADJUSTMENT RING (PRECAST) 

,~-~. I' .v 
:.-'!,~ ' 

. ' 
V 

"· 
llifl_;f;,.Y/1--·W·"'~?f'!:§'ilif 

,;/if '</1/~lfc::,III 

! ' ' 
12"Min.'-' . 

": ' ! " 
1;Jt;"1~'7li$",;.._$ 
''"'"1'!)'%(.' 

"" . /., . ~ 

PRECAST INLET BOX 

BASE PREPARATION DETAIL 

·¼, 

lj 

'-1' Materiel shall meet the requirements of Form 408, 
Section 350.2 and be placed in 4" layers, thoroughly 
compacted to a density satisfactory to the engineer. 

Cwhen :ipes which are to be installed in adjacent wol!s hove diameters exceeding the normal 
both wall~·-, special details ond design must be provided. 

spon for 

6. For orientation of the Type C Inlet with Modified Type I Inlet Box, the typical instollotion ::::: ~: .. :~" i6f 7 ""'i81 °
0 

" -·"""" ,,.,.,. ' 

7. When the top unit and box ore constructed monolilhicolly { no construction joint ) , o minimum 
depth of 20" must be measured from the top surface of tne top unit to the inside top of the pipe. 

8. Precost Boxes shall be placed on a properly prepared bose os shown in the above details; incidental to 
the inlet pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
INLET BOXES 

Recomm•nded °= I I 974 &"4~ . 
Director, Bureau of Dflign 

••~k;fii;~•u 
Deputy Chief Hwy. Enqr. 

Sht.~Of~ ----
RC-3 



.....,,, ... , .. ~·~ "''" ,._,,.,.,. 

~I 

'a, 

e! 

i)~" ~ og_ 

42" 

.9" j" 

~ 

*s bars@ 
12"c. to c. 

~--

·*6 bars 

#3 bors@l2" 

** See Note 5 

#3 bars @ 12" 

.#5 bars 
.-#3 bars@ 

12"c. toe. 

Const. Joint 
( Optional) 

#5 bors 
{ U-shoped, 
Front a Bock) 

#3 bars 

~ 
""[J= -1!C=C 
~o 'W±l ,gd I I 

.g, - . -++ +-l/< 

:~! -nmuu 
I I 

!~illtJtJ~b-

j\(, T-. 

11-= =-~ 

-, 
0 

• • E 
0 

i5 
• 0 a: 

~ 

;;; 
+ 
0 

0 

" 
" • 0 

" 0 

" 

#3 bars ~6 bars 

D+ 18" 
#5 bars ® 12" 

C. to C. 

#5 bars @6" 
C. to C. 

I' ,,#6 bo,s I u-shaped) 

INLET BOX 
MODIFIED TYPE I 

~----------~~==t 2" Mia.·Vadoble 

57¼" ..,, .... 

451/4" 6" 

;., 

'.- ' "' "' " 

GRADE ADJUSTMENT RING { PRECAST) 

42" 

.i'' t' 

#3 .,,. ---l...fr!ji ,
~ 

#5 bars 

#5 bars@ 
12" c. to C. 

11:----fi ·d 
fl 
I I 
:j. 
·L. 

#3 bar~@ 12" 

#5 bars 

i'F5 bars 

bars 

: --
=Ii #5 bars 

#3 bots 

- ·o 
0 " 

I ! I I ¼; ,. ~! Const: Joint 
I r ~ N ~ (OpttoOOI) 

- . " ! 
---:-- --·: i5 6 :i 

U I __ -~--1 a: '# 
wo I I 6bors 
'""": I (U-st,opedl ;•l---lil±±L -J. I #3ba" 

#5 bars ( U - shaped l 

INLET 
MODIFIED 

BOX 
TYPE 

63¼" 

~" 

~ 
#5 bars j #3 bars 

D+ 18" 

I[ 

-· 1--~ e:; 

l
~g 

I:'.! um 
_g .2 CCI 

,t'"' 

J!9.!!.!. 
I. Material and construction shall comply with tht rtquirtmtnts of 

Sptclflcotions Form 408, Section 605 for Cost-in-Place, and 
Section 713.2 for Precost Ctmtnt Concrete Units. 

2. Inlets that exceed the maximum depth os shown shall require 
o special detail and design for the inlet walls and base. 

3. When a situation con not be satisfied by the inlet boxes shown, 
special details and design shall be provided. 

4. For orientation of the Type C lnlet with Modified Type I Inlet 
Box, the typical installation details ore shown below. Any 
varation shall be shown on the construction drawings by 
special details. 

[fllOJ 
5. When the top unit and either a Type I or Type I[ Modified 

Inlet Boxes ore constructed monolithically ( no construction joint), 
a minimum depth of 20" shall be measured from the top surface 
of the top unit lo the inside top of the pipe. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
MODIFIED INLET BOXES 

Recomme£ 7,7-. /S, /'?77 

4a ,et·, 
7
Direct0r, Bureau of Dtslgn 

Approved_~~"."':!~'::'..._ I 
a * ..ru...1 -, ~R=----c=--=3=--4-,-il ,.Deputy Chief Hwy. Engr. - . 

Sht. ..§..Of..§.. 
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-~~ -----~ _,, / Limit of a' Drainage Swale . . .•. ,-c-
SWALE INSTALLATION 

DRAINAGE DIKE 

'-~,{,{{f,1/ 
~ -~ -· ///// ~"' ·'". /'. ./ / / ~' ~~ ----- / ---- . ........ ~ .A'/ ~ -::=- '.._ ',~ //:< 
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MEDIAN INSTALLATION 

DRAINAGE DIKE 

r7a . ~ 
1 Materiol--r !olet Bd Embookm•~--------------

--------- La 1 ---~-I . .JS,J<lope 

.. I 

-
SECTION A-A 

Height - 8 11
- For Swales, 12" For Medians, 

/ Unless Otherwise Directed 

~-----------r-!\--------~=---

~ 
SECTION B-B 

~6, I 

~ ======7r 

6=1 

2'1 

Rounding Required 

SECT I ON C-C 

2=1 

NOTES 

I. The drainage dike shalt not be constructed to a 
height to cause flooding of the subbase . 

2. Construction of the drainage dike shall be considered 
incidental to the Closs I E11covotion. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

DRAINAGE DIKE 

Sht...l...Of-l.. 

RC-~ 



Grade SS Sewer Brick~--t--~ 
(AASHO,M-9/l 

2',<J"_Jg" 

:;I 
i -~I 
::; ~: 
3 ~: ~-
~ -Qj 
E 
~ 
.e 
0 

ii: 

·~ i 
___ / 

!. 

*4 Ver.oi 1'-6" c. to c. 

5 '-6" Diam. fl'4 Hoops"'l'-6"c. to c. 

- r- ·1 I L/r~~"' -~. JI 1,0; 
~">. \ i '/ 

ll ~l 
111-'"1 

'~ ' / ,:....:::, ~---n---~_.__-...--~ _L_ 

-'4@!'-6" C. to C 

-~ , 2'-0" 
' L,,4;,12"c. t,0 -,-~--, 

Li,,-&!'12''c. to c. 

~'-9" 
Diam. 

FOUNDATION DETAIL FOR 
CONCRETE MANHOLE, TYPE A 

TYPE A 

' ·~ 
I ---~ 

I -
' 

\ 
'-...... 

( IN PLACE CONSTRUCTION ) 

/

For frame and cover costing details, 
refer to RC-39, 2 of 2. 

I 

~ ,,..-Closs A Cone. 

\' 

J;1 
. r, 

~I 
-9" 

¥ 
0 

0 
~ 

a 
"' 

"' 

11-~ ~ -~~ 
~\_.<j' 

0 

9" ,I r==P 

' . 
I o 

I "'1
7 

I ' 

4 '-Q" Dia. 

_, ,.. 

--,:Z 
\ ~ 

'·6" \~ '----'-! ~I 
~ 

• I t }---
ii ~--4-12" •' 0 

~ 

·o 

"' 
2 
·o 

"'' 

QT 
I 

i . ' 
0 
~ 

2A 

• 0 
~ 

a 

12'-'--

15" 

~a ~I fl 3 ' ~ 
a) : 
~ ~· : 

' ' 
- C r 

l :_--......_ I " 
18' - ,~! ~-- -- ·- 18 

I (/·1- ~ [ l \ ' 1/ ' ~, ,_ / 

~ 

i_ll 
I 

-· -· ..L.: 

I 
TYPE B 

( IN PLACE CONSTRUCTION I 

?I-'£ , 

Nonshrink 

Adjust to final t;irode with Precost 
Grode Rint;is or Brick and Cemerit 
Mortar. 

,\ 
\ 
I 

Top Section 

mortar 

··.;.,.f-
5" 

DETAIL J 

~ 

·;; 
z 
Q 

llil[ 

-Typical Riser Seclion 

__ ,/Precost or Cost ir, 
P!oce Bose Section 

H•0'-30'. #5@1211 or 0./8 in 2/ft. WWF TI.I~? 
H= 301-60'#6@12" or 0.15 in2/ft. WWF 1 1 Steel - 6" (Min.) 

H= o'-30',~@12" or 0.28 in~lfl.WWft ~~~ 
H = 30 1-60'.#'4@6" or 0.24 in.2/ft. WWFt !Steel 

S"Min. 

*For base dia. and thickness 
see table on sheet 2 of 2 RC.~39. 

PRECAST 

() Precost Manholes sl",all meet the requirements of Section 713.2(c) of 
Form 408, and may be substituted for Types A and B Monho!es. 

t Welded wire fabric shal I conform to the requirements of Section 709.3 
of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 

Rec:.:1.ctZ7 3~ /9171~'~: frr(sj.~9!:Z Shi.LOI~ 

Dir-Ktor, INreou of Design Oe9uty Chief Hwy. E"Qr. RC- 3 _ .. 
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I -i-4-=o. ~ ',, ' I 

hi\ \ I 
I =RiJ . ) : I =o ="° -r:. _, . 

1s Diag. /s(@4"c.toc. 

L~k =L==m11* 
T---i 1..-3-'s _j l..-3-#s 

SECTION A-A 

#4 Bent 
Dowells 

•-, 
_, . 

;'1u] 
~I~ <D 

~F~ i 

~1'i -~1; w w • 
~I~ . 
O;:r; I~ 
uj::::; I• 

0 
ct\~ 
.0 :u 

~~ -. o ID 
~ 

~~ 
al " 
·10 ~ ~ 
U ID 

' ' 
~~:,~ 
~" ' . 

: . ---<~;_~ ~t:: 
2-~ @4" C. to C. ~ "•@•"_/ 

C. to c. A 

PLAN 

;,!I- l'-3" for 30' 
"-1'-3'.1.1 3~ ' 

I I t I 

~
~1 

--- - -N 

• ~ - I' 

• ~f :" I\~, -. I! 0 \ a 

.!!~ ~ 9 2'-6'.~ \~~ -;_ 

:21;(() ~ ~ -· 01-m (.I) • 

-

1 

i-1"> - . '. L 

r 
Total Depth 

l'-6'' !or Total Depth 
greater !hon 30' 

al 
,'; 
_I 

oi;;,.s :, • ·-\~ " 

~I-~~ ~ u---
1~ fO ~4,l,>2'-0"<;_._~0_C_: H-F--3" 
:-g~3" 4 '-:9~ Dio~_ 
: .... 5 ·const. 

r""'6@4"c.to c 

' ~-
-i~-~ Joint 

• o, 
~ 

- 2'-6" 

r 

0 • 0 

u: 
w <.i 2 

0 . . Ii', 
gl ,7j .J:\ 

-,, 

_j_ --~-t . .,.c.,_'-'·~ _,-,-....... 
=a;r-·-:r+E!.·-:-r.~_ 

I N ~ 

,,..4~1~0"c. to c. 

7'-o {Min 

SECTION 

MODIFIED MANHOLE~ 
(For pipes 36"Dio. and greater) 

.,A, For pipe dio. greater than 54" increase the 
box size !o keep the walls of the manhole 
box section flush with the inside die. of 

~~~,?~-r~~t/~~e t~;n~~9tiix ws~~,1~~-ck-

AJternole designs for adopting larger pipes 
shol I be submitted for approval 

0 

0 
N 

~ 

PLAN OF SLAB OVER PIPE 
(Ir1dicoling Placing of Bars) 

~ 

' 
--U- _4---'-----... v Mote_riol meeting the 

, , ~ ~ requirements of 

i7" 

~ !§_" 

£!.AN 

Sec!ion 7I4.l{C) of 
Form 408. 

. 1:L{ 
3 Sor 010. 
Rod. Min. 

~Dio. 
LJ '- -5R~~-r Jin. 

ELEVATION 

MANHOLE STEPS 
Alternate shapes, as approved by the 

engineer, may also be used. 

SIDE 

TABLE OF BASE SLAB DIMENSIONS 
Maximum Type Depth from Top As Designed * * 

Diam. of of Manhole 10 Tons Minimum. Min. thickness 
of Pipe Monhole Invert of Pipe per Sq. width of of Bose below 

Bose 
ft the bollom 

~ 
of the oioe 

30" A Mox. I0'-o" 0.65 6 1-6" o'-e" 
30" A Mox. 20'-o" 0.82 7'-0" o'-e" - -
30" A Mox. 30'-o" 1.12 7'-0"Dio. o'-s" 

r- 30" B 
. -
~~- 40'-o" I- 1.38 7'-6''Dio. l'-o" ' 30" 1 B Mox. 50'-0" 1.50 8'-6"Dio. 1

1-6" 
c 

30" 
1 

60'-o" 
. -

9'-6"Dio. 

r 
B Mox. 1.55 2'-0" 

I 
~ 

Gt Mod. Mox. 40'-o" 1.0~ ·-~'-0'!(7'.Q 

L-::--~ --- -~ _±=_~~ r 

~ 

'** A safe bearing capacity of 1.50 t/ft.2 is assumed to determine 
the base size. When the subsoil is extremely poor, the 
a::ontroctor shall proceed with the construction only ofter 
the engineer specifies on adequate base design. 

s 

" ~I 
a> 

"' 318' 

7 r ,,,2 .. ,, • 
. I 

" T 

-

l L4x3x~a 7, 

---t-1 
Vi' R. Fillets (Typ.) j ~ 

CAST IRON COVER 

36" Min. - 42" Mox_,_ 

30"± Vi' 

I 30" + Its" 'I '- Soe D,toil A 

CAST IRON FRAME 
All rounds and fillets to be 1/4" R. 
unless otherwise noted. 

"·" ~§_ 3/a" 

3 11 Mi1!_. 
G"Max. 

DETAIL A 

~Vi' 

' -±.L±l.T 
1.+±-!..+-+ 
,-+:j:ftI ±i+±+.!.. • 'f\Oo( 

-f±IT' ~I~,{ e,0..~0\ 
,, )( ~e,b 

~10. .,. ~(o 
'l-'3 o( o~ 
</,o.._e 

u''· 

STRUCTURAL STEEL COVER 

I 30" ± ,,,,. 

(J'i ! 1~; >----/ --- _ __l_ 

/.: __ " I I ... 
8" Detoil B -

See Detail C 

,r-- I L_IY4 l(1Y4xlt4 

L """'~l 
PL~a x 31'2 

3/4" -, 314" ' 
,---1 

"• V 2-a 
-~ 

' 

DETAIL B 

1/4 y2-s 
!¥16 I 

PL Y2 x 3 

DETAIL C 

STRUCTURAL STEEL FRAME 

NOTES 
I. Only frames and covers which are supplied by on approved 

manufacturer as listed in Bulletin No. 15 will be permitted . 

Recom:;i;iended 
.:o. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 

Director, Bureau 

Sht.£.oti 

RC-39 
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SECTION A-A 

,i· 
-$>' 

-12"_____.--, FOR USE ON 
EMBANKMENT SLOPES 

-A --- -- 1½,i---j 

~

'/2 l 

. 

, 

6 10 
_t 

SECTION B·B ,,.e, 

~

" . , . 

r,~~~?:IG< 
'//.<, 

~

)'U 
"' ' 

-.-<:::~-,.~:;/'•?;>;, 
X. · • }re., 

' , 

\\ '=>"'°'01,,-
Y 

FOR USE ON 
CUT SLOPES 

-~o..,_ 
,'l-

' ,· 

;-., 

I!';, -~ 
. ..}oi

,1 

\_6"K6" Reinf.Mesh 10 Ga 

-- ,fJ:3·-0·'---·-·7 
v-P , 

-- -· - I 
~ -~: ' 

' 
' .. ' --10 J _, __ -

SECTION C-C 

-1 ~ d t 20"(Mln.) ~ 

SECTION D- D 

•12"-

.~o"1-· 
,'l-

/' 

-.-':l~'l,-

FOR USE ON 
CUT SLOPES 

' ,· ,. 
~o 

.tl, ft 
v' 

.~ ... -
,'l-

r - 3·.a~ --
"R<-" ,_,,c-~ 

I 

LIQ" IQ';;...:::_-.. 

SECTION F-F 

MORTARED STONE SPILLWAYS 

CEMENT CONCRETE SPILLWAYS 

C.=;jv!l)C 

Ete,·o1,on ,nd,coted QI\ the draw1nt;1s 
or as directed. 

Toe waits sholl be plain 

ro ~~~~~;gnJ'~?,t ~~~";? 
s!ope wall, or be Cem. Cone 
if so required on the drow,ngs 

Toe Woll 

Stream Bed 

'~-~/:'tl*_/;(\~ 
' Batter 3: 12 

... i~'"-

PLAIN AND MORTARED 
STONE SLOPE WALL 

Embcn.ment ,..__ 

-----------E•istirq Ground -

® Thickness as required and 

shown on the drawings 

Elevation 1nd,coted on the drawings 
or as directed. 

Chormel Area 

--· F,ne aggregate filter 
blanket os required. 

ROCK EMBANKMENT 
FOR SLOPE PROTECTION 

Temporary bracing to be removed / 
following completion of bockfill / 
1omp1ng ,, / 

d3 ' / Lowest section lo be overl0ppe / ~ 

by neit section Stokes lo be driven / 1, 
at overlap, and joint to be seoled w1lh / lb ,a 
a most,c sealing compound / 

':--.... 1½.I- _.,,/,,.,.-

- "'- / 
. ,..____,/ 

-L'v 

/ 

,· 
..; ,a 

Pavement Shoulder 

' I,,: 

~ /.... - -- ~.!,:l~a!! --- - - -- -~ - -'ob(eo 

Pipe~---

"Pipe Anchor,-·-- --

C. M. Pipe, Half-Circle -

• Anchors to be placed at Ends of Pipe 
and Under all Joints . 

Stokes lo be m1n1mum 1" • 4"x 30·: creosoted 
and ore olloched by means of 1Yz" galvanized 
screw-type nails driven through flber pipe into 
stake. 

SKETCH OF HALF CIRCLE PIPE IN FILL SLOPE 

Trenc~. and bockf1II as per 
Sec. 60: or spec,fications 

INSTALLATION OF HALF SECTION BITUMINIZED 
FIBER PIPE 

"" 

Area for Clos~ 
Excovot1on \ ~ ----

Cross wo!ls shall be used at the 
beginning and end of the paved 
ditch ond ot the upgrade end of 
every fourth section. 

-6''---" 

• Existing Ground 

C.M. Pipe, Half-Circle 
{CloH 2 Excavation) 

:-:~"=i,. 
j" I 

--·_j_ I 

% + Bar, 

[XU-'-
'-j-r' :=__»" 

5 

' . ,. 

~

~-~~herical Rod. 

- 1" 

------'----

End of pipe shall be placed Of CJ! off flush with the sloping foce o,f po'ling. 

CEMENT CONCRETE PAVING for STREAM BEDS 
( PAVED PARALLEL DITCH) 

INSTALLATION DETAIL FOR 
HALF-CIRCLE PIPE 

DETAIL A - ANCHOR IOLT 

'i' 

l--· a~ -
SECTION A-A 

Existing Ground Une 

--6"--"1 

-• 
--6:..._-

q;. 

~----
c M. Pipe. Half Circle\ 

LAnchor Boll, See Detail A tt"is 
sheet 

-r 
'"' 

~----------~___J~-
----A 

Cem Cone Pipe Anchor ~ 

DETAIL OF PIPE ANCHOft 

NOTES 

t. All items shall conform to !he reouirements of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF OESJGN 

SLOPE PROTECTION 

Recommtnded ~- /5, /'f77 

4a«k,"s 
Director.! Bureau tf Des6qin 

.,r .. ·±~' ;;,, 
1 
.. , I Of..L 1 . ?{ '_J -- A -

.. Deputy Chief Hw,. Ent« 
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_ SECl!ON A-A 

,i' 
v:-e,,_· 

'o ,:,;:., 
/ ,~ 
-J."' 

-12"________....... FOR USE ON 
EMBANKMENT SLOPES 

-A 

6" x 6" Reinf. Mesh 10 Ga. 

SECTION B·B ..,c., 

qo•'fj!f/'. 

~

~;,;//.·g 
«<-.· 

.~.df)0,, 
"'~ 'kx 

~ ,;-J."' 

FOR USE ON 
CUT SLOPES 

~ 1~y,i 

~ ~ 
o..,..':,, V 

,,)' ,~ 

- I ½ d t 20"(Min.) -1 

v:,oi-· 
6"x 6" Reinf.Mesh 10 Ga. 

SECTION C-C 

-12".,. 

0 

MORTARED STONE SPILLWAYS 

.. 
/ 

' ,, 
~o 

,-d- !< 

/ 
,~ .... /,,,, 

1/ /J 
< . o·· i----3-
/ ''R,<o 

Q\r,; 
\'-,;: 

SECTION F-F 

CEMENT CONCRETE SPILLWAYS 
\ r· 

-.:__~;,. 

Elevot1on ind,co1ed on !he drawings 
or as directed. 

Toe walls shall be p\oin 

ri ~~~~~iinJ1~?1t ~~ittf 
slope wall, or be Gem. Cone. 
if so required on the drawings. 

' 

Stream Bed 

"~ 

Batter 3: 12 

PLAIN AND MORTARED 
STONE SLOPE WALL 

Embankment 

Existing Ground 

®Thickness as required and 

shown on the drawings. 

~Rock need not be placed 
by hand. 

Chonne-1 Area·_ 
~ 

LFme aggregate filter 
blanket as required. 

ROCK EMBANKMENT 
FOR SLOPE PROTECTION 

, . 

Temporary bfacing to.be re!JIOved 
following cotnpletion.-of bOckfill 
tamping. ----,i/--

/ 
/ 

/ 
Lowest section to be overlap~d _ 3" // ., ~ 
by next section. Stakes to be dr_1ven _,,, 

1
,/ 

at overlap, and joint to b~-- sealed with _,,,,,,,. !b ,o 

o mastic sealing compouni:I., -~./: ,/ /"';;.·: 

/1 , ', ,::,// ::I: 
. , ''§ 17 / I . • :f• 
~r / / ' ' •/ , •t: /j -.. V ., ~\O _,,., 1., 

,,o /.. _., ti: 1' 

' 

' Pavement Shoulder 
p§s"'sc'=='cS::::::'::""'::=:===::::,s.-J:Vo,.1 

____ Subbase _____ 0¢".:t> 

• Pipe Anchor 

\r B.C.C.G.M.Pipe, Half-Circle~ 

"' i" AfnChors to be placed al Ends of Pipe 
/ot'ld Under all Joints 

'5' 

0 

I- 8' --1 
SECTION A-A 

Bend as Required 

~Existing Ground Line 

.. =---sff 

r~ 
1.~:CGM 
Anchor Bolt, See Detail A this 
sheet 

L • 
Cem. Cone. Pipe Anchor 

DETAIL OF PIPE ANCHOR 

'N 

T 

\ 
P,' ·. d'( /·)·i 0 ,o 

L___rS!akes to be minimum I" X 4"x 30'; creosoted SKETCH OF HALF CIRCLE PIPE IN FILL SLOPE 

' 

~. 
····,.; 

¾-Trench and backfill as per 
Sec. 601 of specifications. 

' and are attached by means of l½"
1
golvon1zed 

screw-type nails driven through f)Qer pipe 1nta 

slake. r \/ J 
\, ,, 

-,,,, 
INSTALLATION OF HALF SECTION BITUMINll,E.D 

" 

FIBER PIPE \ " 

\/ 
Side slopes and bottom w~ ~, . 

shall confonn to those Of 
adjacent parallel ditch. 

>.· 
'As directed~~ 

5-~< 

.\ Area for Closs 2 
Excavation ~ 

Cross walls shall be used at the 
beginning and end of the paved 
ditch and at the upgrade end of 
every fourth section. 

/Existing Ground 
: 

B.C.C.G.M Pipe, Half-Circle 
(Closs 2 Excavation) 

¾+ear 

adn~»" ~ • 64 

-*
¾Spherical Rad. 

~ ,.. 
'..._L_ 

NOTES 

I. All items shall conform to the requirements of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SLOPE PROTECTION 

End of pipe shall be placed or cut ~ff flush with the slopin11 face of paving. 

CEMENT CONCRETE PAVING for STREAM BEDS 
( PAVED PARALLEL DITCH l 

INSTALLATION DETAIL FOR 
HALF-CIRCLE PIPE 0nA1L •- ANcHoR aoL:, I ~ "- ,zzf; • - - I I 

Recommended ~ / prove, 

4.o.dL· 
Director, Bure~u of O.slgn J'-.,/ Deputy Clllef Hw,. E,. 



NOTE: 
I. All reinforcement bars unless 

otherwise noted, are placed 3" 

from face of cem. cone. 

2. All concrete to be Closs A Cem. 
Cone. 

3. Spacings of toe walls and cut off walls 
shall be as lnd;coled by grid diagram 

on the detail drawings, or as directed 

<l
s ,. 

00 

s' 

" ~ 

0 .. 

t ., 
" ,._@ .. 

~ ,. 

Corresponding ends of reinforcement bars 
$hall be fitted with on approved 

1 
metal cap providing a !'£ minimum 

~• poeket.(lyp.l 

~ ~ 

-· 
,~~~\1,~r LA>' 

, ..... """"". 0':y l f~·-" 
8 or directed ~ I.... 

' 
d'. 

"' 

_1 ..,,4 £ ;,1:zam Bed 

--l·~ 

l''i 
+·f ~,, 

0/ 
-" 

~"I 
/ 

SECTION B-B THRU COMPLETED WALL 

u 

Fine aggregate_____... 
Filter Blanket (Min 4"-deplh) 

7 " ,o 
e,c:-/ ~· 

" <> 
+ 0 

''./''[/~
_I\":,_ 

GRID DETAIL 
{ Slane not shown) 

i"' Ii H,ghWJl~ 
~£ '* Weepholes 4"•v.C.or PI.C.C.Pipe 

....--Mortared Stone 

,, 
15~4-x' 

[j . . 
. 

. . 

Approx. ~ C. Y. of No. 

28 Coarse Aggr. 

Weephole (Typ.) 

*- Spacing of Weepholes shall 

not exceed 15ft. C to C 

lio\J.-~ ... 

• Weepholes 

, . .. :· ~ 

--~~_:/_{ 
~ 

SECTION 

·., ., 
• ;,, 

Water Level 

Stream Bed -
c-c 

.... '.' 3~" 

~

~·;l 11-·:: :-.:.- .. ~ .. -
SECTION D-D 

. /- .... _.·, ·c: 

::.-_~ >~-i: 

SECTION A-A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SPECIAL MORTARED STONI;._ SLOPE WALL, 
ct· ,.. #f"} 

Recommended 

4a A;<., 
OireetOI", BUreou of O.si9t1 

Sht.LOf ..L 

R• • 



c; 

Anchor Woll 

Const Joint, painted 

All wires of fhe reinforcement 
fabric shatl be 416 gouge@6" c. c. 

I 
" .,. 

~ ,. 
o"' "$' .. -- ~ 

~ 0 
,s:,,• ~ ,. . 

Qo ,1fo .,. 
:"' 
' 

/e~s,, 
-"1ok 

)b '-._ ::,....,_ ""'-.._~ Reinforcement. 
Ito; OE' 

" l\>,hJ '°lo(' o, l>-t o!'q 
01-.,,.. c111o!'c,; h01,,. 

J",;?, :s /5, %-o;, 
'e,, "o,, G--,o 

. ,,..0 ,S'/4\, 
,,_, l'o ·i.-~ 

',00 ,!I,, 
'I" I', .s'/o . 

oo,,;,. '.Ot,% ) 
Y.o(,I ~QC9 

' 1.,./. Approx.½! C.Y. of No. 28 Coarse~ 
Aggr. at eoch weephole ( Typ. )~-------

Cem. Cone. 

" "' ,, ,, " ,, '-' ,, 

/---...._ 
& 

~<lJ,,r.,\<> '-._ 

,, 
'-' 

"' '' '1 ,:-- (.I,' 

'§, 

1,1,-, 0~ 
~'.1 I 
// 

#-? 
.<::,: ~ 

'i/.o i..o'T' 
'.f 

3/,_/; o....,~ 
j "'" 

• n< 
,r,lo O"' 
·1 • 
\__;,_ 

'//I'~ 
I --:· 1 tf. . . 

,1 ,j Qo 
/6 n 

·'/// "' /.,. }C.S ., 

1/2 Premoulded 
Exp. Jolnf Fil !er 

/e~s,, 
,,,,O',t 

• 

I 

II ~l' 

½ 
,. 

._.~.,Qo 
• ,.p.P 

A,,t,. ~"<t,.-....._ 

/ } ,to 
/ QI) ,~Q 

w,-;~ole~nsf. Joint, painte'cl 

~~-~t-Normal Water Level 

Cut-Off Woll 
::-z.z~ \ ,s·: 1'.o'' 

!~Chamfer 

t" Min. Cleoronce ~ 2" Min. 
Pocket~ 2\/~'MOJ_..-·t 

Approved -+j .,_,,,,.:,., 
Metal Tube 

One- half of bar rendered bondtess 
with graphite lubricant or OpProved 
bitumen. 

···NJ 
'(?), One-half of bor rigidly encased 

in concrete 

SLIP DOWEL BAR DETAIL 

. .,. 4'', V.C. or PL C.C. Pipe. 

Spacing of Weepholes shall 
not exceed 15 ft. C to C 

SECTION 

"" j ~,,. __ ::I Wall= . 
,. I:.,.,_ :I 

" 
'°F'' _, 
" 

1·n I-Q t- 6 ~6 Dowel bars x 4'·0"1ong to 
be placed approx. 12'·0" 

THRU COMPLETED WALL 

I 

•. 
~ 

,$; $: 
.rt 

~" 

/
1 SLAB DETAIL 1/f 

Q~,t> All Exposed Edges ~~ Rod. 

GRID DETAIL 
(Slob Not Shown) 3/~ Premoulded Expansion 

101nt Filler to be located 

~ to 34 below poved 
surface and sealed with 

Joint sealing material. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

REINFORCED 
,,,_ CEMENT CONCRETE SLOPE WALL 

SECTION A-A 
Recomm•&d £ ,.,.. , I., I 9 :U, 

40 tt~i: 
Director, But'eau of DHi;n 

....... -u;:;c 
Deputy ChW Hwy. Erq-. 

,.,,ere,." .. 
~ 

Sht . ...Lot.L 



DESIGN HIGA WATER 

CHANNEL LINING 

~ SIDE I 

( 
··1 

! 
I 

I 

STREAM BED ELEVATION 

• V DIAPHRAGM 

ENO BASE@ ENO 

~ ~ 

~ SIDE i 

LID ~ 
?~ ~- . 
~ - . 

y~·/" 
/ 

• 

/'' 
_,;"· .,,,./-~ 

/ ,, 

APRON OR TOE WALL WILL BE REQUIRED 

BED ELEVATION 

WHERE THE SLOPE WALL IS USED 
ADJACENT TO WATER. 

~HARDWOOD PEGS,-TYPICAL ON 

,J." 
SLOPE WALLS 

MATTRESS TYPE 

~~ 

r 
·--~ 

:v 

WIRE MESH BASKETS 

ALL SLOPES I ~2 TO I ANO STEEPER. 

~,,,/; 

STREAM BED 

G .RION 
w H L 
3'- 3" 3'-3" 6'- 6" 
3'· 3" 3'- 3" 9 -9" 
3'· 3" 3'· 3" 13'- I" 
3'- 3" I' - 8" 6'- 6" 
3'-3" I'- 8" 9'· 9" 
3'- 3" I'- 8" 13'- t' 
3'-3" \'- O" 6'-6" 
3'- 3• I'- O" 9'-9" 
3 ·3" I'- O" 13'·1" 
GABI ON ( MATTRESS I 
6'-6" a.•_,.. .. 

6'-6" J , •0'-0 
6'- e· ~· 12'-0" 
6'- 6" I • 6'· O" 
6'·6" 10 • 10'-0" 
6'-6" 10-" 12·-o· 

• 9" For Corrosion Resistant 

~ 

,,,,,"* 
J,-

GABION KEYED INTO STREAM 
BOTTOM UP TO lt2 OF HEIGHT 

CHANNEL DEFLECTOR 

• Type A Gcibions shall conlist of wire basket, filled by hand placement 
of coarse aggregate of least along the exposed faces for o l.l'liform 
appearance. 

• Type B Gobion1 shall con1l1t1 of wire bosket1 tilled completely with 
small power equipment or bt hand. 

• Corrosion RHl1tont Type A and B Gabion1 shall be the some as 
Typ11 A and B Gabions 1xcept that the basket wire shall be sheathed in poly
vinyl chloride plastic. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

...,....G';l~it4-
71 

Director, Bureau of Desl.2_n Deputy Chief Hwy Engr. 
IUClOll ,......,,.,,. 

Sllt.l.otl. 

RC-43 



MINIMUM I voe i:::'.- ::;1,.; Snec1a1 uuara Kall '""' ,:::·;, ~Dec,01 \!IUaro no11 \ i::( nt:!tnm J \ 10::0 ~Doi;;ti:. v.v ,::, - ;;J ~ IVV I 0110 " cn,:io"'u"ov -.,uu,,:i 1,:i11>UIIUI ~uu ,,wu,,...11, \ ... ., ' 
TREATMENT 25 

6 TRANSITION Tune 2 • SC Soeciol Guard Roil Tune 2-s Guard Roil 1 10 $'"'aces ,1;'I s'-3"" 62'-s" 1 

TREATMENT 25 ( See Elevation for Height Transition} 
4'-10" I 2!...8" 2'-s" 2'-s" 4 Soaces /ID 3'-11/2'' 

\'I I 
12'- 6" I, I, I, I I I I, 1, I I I I I I I I I 1 -Top of Slope 

lf'[t''-6" Mmt. 

- T T T 
T -- 7 ~ t 

T - T 

I ,., l 

I 1i· Type C Inlet 
'\_ 50, I Taper 

-...S-- { when required) 

l<-12'0, ,; • <..10' Shoulder 
Traffic Direction 

~ 
c:. ' 

•onsition Curb block 

/)27" /)28" j29" ;130" /)32" atails are shown on the I 31" 
~ structure design drawings. ,, 

~ 
I I 

"Jr-
J_ 

I .A:1: 
I I -~ 

II If II II I ' 
I ~ 7 r ' ,. 

I 
Pl. Cem. [._ __ .-.--! ,, ,.. ___ ,.., .... 

Traffic Direction 

ELEVATION FOR TRANSITION TREATMENT 

• Use th • "'"""'' po,Hoo_ of th• g,o,d '?'.' . APPROACH END GUARD RAIL TRANSITION AT SLOPED CURB PARAPET 
types and lengths os 1nd1coted for transitioning ,. . 

from th, opp,oochi,:~1~t,,e. (27 He,ght) 

MINIMUM I Type 2-sc Guard Roil r I Type 2-s Guard Roil ( 16 Spaces (a) 6'-3"" [00') Breakaway Coble Terminal End Treatment ( 25'} 
TREATMENT 25' 

6 TRANSITION 
TREATMENT 

Roil element to 
be twisted so that 
it fits flush on the 
sloped parapet. 

4'-10" 

Type _g_-SC Guard Roil 
25

1 

2'-a'~- 2'-6'~ L 2'-611 

1'-6 11 

Mox. 

ond a 

Type 2-s Guard Roil (ID Spaces (a) 6'-3",, 62'·6"} 

Top of Slope 

1 
Type 2-wcc. Guard Roil* I Type 2-wc Guard Roil I Type 2-w 

Guard Roil 
8 Spaces ;a:, 3'-11/2" 

L,..__, 
f Note -=_j 

25' 8 Spoces@6'-3" 50' 
2'-o"(Min.l 

Tune 2-WCC Guard Roil*: T··-- 2-wc Guard Roil T··-e ? -w 
Guard Rail 

8 Snaces -- 3'-1¼" 8 Snaces ® 6'-3" 

Soe 
Note 21 

/)33" 

3'-3" 
Tre_. 

" 

25 

II 

-

50 
I' I, I, I, I 

2-0"{Min.) 3'·3"Typ. -
~ 

yp 
to the requirements of Type 2-W with post 
spacing at 3' - l 1/2". 

4'-9" 
1
,.. . 

l II 11 :[_,., ~ ~+l !l I! f 
Guard Roil if warranted 
- -$i8 Nole I 

4 ~ Transition roil height 1" 
every panel lenglh ( 12'-6 11

) 

1 I 1 /, / 

" / -c-- -
-

Traffic Direction :-l-10' Shouldei 
12'orl4' 

TRAILING END GUARD RAIL_ AT STRUCTURE 
(Appo,. twist•6°) / [ '-Y r 
~ \...50,1 Taper 

4'-9"Typ. PARAPET FOR DIVIDED HIGHWAY WHERE REQUIRED 

I 
32" 
L 

·l..12' or 14' 

Type C Inlet 
(when required) 

I .c-10' Shoulder 

Transition Curb block 
details shown on the 
structure design drawings. 32

11 

L----1-- --~--S..,d 
1-._.------.J _, ..... [-. ..._Pl. Cem. 

Terminal Section ~ Cone. Curb 
Bridge Connection, (Sloped Top) 
RC-52, sh,3of5 

- -

II 

Tra_ffjg _pjrec:_fillri 

PLAN 

/[33" 
I I 

I · I -/_co_~-- -
II 

f 1 
II 

Ji, II 111§11 ;7J§ll&lMlft}§ 
§I II 

Traffic Direction 
ELEVATION 

APPROACH END GUARD RAIL TRANSITION AT SLOPED PARAPET 
( 32" Height) 

(See Note I l 

NOTES 

l. Approach End Guard Roil Treatment should be provided ot both the Approach 
and Trailing Ends of Structure Parapets on two lone facilities with two way 
traffic, On four lone divided highways guard roil is not required on trailing 
ends of parapets unless warranted by other obstructions. 

2. This length of the Rubbing Roil is not to be included as port of the Type 
2-WCC Guard Rail and should be incidental to !he Type 2-s Guard Roil 
pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL TRANSITION AT 

END OF STRUCTURES 

Recommended 7ll'!f 1 197d . . 
1 Ao.,e,. --4u.. \ij'., ., kf!Le,,,: · 1-- -- I 

Director, Bureau of Dtsi4iln " -



MINIMUM Tvne z- SC Snecial Guard Rail Tvne z-s Snecial Guard Roil r 2T' Hainht 1 T•"• 2 Stronn Post End Treatment r37·-5"1 
TREATMENT 25 
TRANSITION Tvca 2·SC Scecial Guard Roil Tvne 2- S Guard Rail ( Saa Elevation for Heioht Transition ) Tune 2·WCC Guard Roil*' T a 2-wc Guard Rail Tvoe 2·W 
TREATMENT 25 Guard Roil 

4'-10" 2'-8" 21-611 2'-61
' 4 Snoces In'\ 3'-11/2" 10 Soaces ,ff\ 6'-3" a 62'- 6" 8 Soocas .- 3'- 11/~" 8 Soacas liil 6 1

• 3" 
12'-6" 

I I I ,I I I ii I, I, I, I I I I I I I I \ ,\ .--Top of Slope~ 

1r_ --- ' .J.. 

T 
l l 

T 

I I ;.. Type C Inlet 
.....S- ( when required l 

l'--12' o, '/ 

Traffic Direction 
• '-10' Shoulder 

~ ronsition Curb block 

1)27" ;128" 
etoils ore shown on the 

~ structure design drawings. 

==-----
~ 
.L. 

I J::- - -
I ' " I II II 

I ~ ' i-7 I Pl. Cem. 1.-__ ,.... _ _j _, ,__ ,_ _L 

Traffic Direction 

T T 

;129" 

' \ 

T T 

'-... 50, I Toper 

' '· \ 
I 

I 

,i 

)' 

I 
' ' ' 

30" 

ELEVATION FOR 

T T ." T 

"\ 

/)32" I 31" 

" I 

.ti 
TRANSITION TREATMENT 

APPR~ACH END GUARD RAIL TRANSITION AT SLOPED\·iURB 
/ ( 27TI Height} 

V ,- \I 

See , 

T 
Note 21 

/)33" 

~ 71 

PARAPET 

·\ 
\ \ 
\ 

'·' 
.~/\,,1 

,1 
For MINIMUM TREATMENT, USe\ Type 2 Stro'!_g_ Post End Treatment 
(37'-6") ,when it is not required fo continue guard rail. 

T e 2-sc Guard Roil \ Type_ ~- S Guard Roil Type 2-wcc Guard Rail* 1 Type 2-wc Guard Rail 
25 

Rail element to 4'-10" 2'-8" 2'·6" 2'-6" 1 4 S aces 10 S aces = 62'-6" 8 S aces o.i 3'-11/2" __ 8 3poces a, 6'-3" 
be twisted so that 3'-[1/2"" 12"-6" Top 25' 50' 
it fits flush on the 

(Appox. twist =6°) See -~~- ~ \ TNote_2_ 
\ 

50• I Toper 

Type C Inlet '-
( when required) " ... _ _f_E==~-:_ _ _:_ _ _:_j ·,. 

\ 

r.-12' or 14' p 10' Shoulder Traffic Direction "-.. · •.. '\ 
PLAN ·, \ 

): 

.~ 
T , e 

¼ ti 
I 0 4 ,-
1 

Type 2-w 
Guard Rail 

l I Ii I I I I I I I I I 
I'-0"(Min.) 

t 

2'-3" 
TIE_. 

I 
5'-9"Typ. 

I 
32" 
L 

l JJ; 
I / 

Transition Curb block 
details shown on the 
structure design drawings. 

k r :c::-u,., ~ 
i... I I :;;S.. W&, 

/l32" 

----1.. ..... ----...J-:, <::::Ir----__ Pl Cem 
/ I Terminal Section i--.L......j - Cone Curb 

~/~

33

~" ~~ h ';·;'. C 30 P::1 
.. II II J 1,i ~WJb ~ ~ .. ~,..,.,,; 1 

,r- \ 
'<' 

~ 
Traffic Direction 

Y Bridge Connection, (Sloped Top) 
RC-52, sh.4of4. I ,..__ 

'! :,,-
ELEVATION 

0 APPROACH END GUARD RAIL TRANSITION AT SLOPED PARAPET 
(32" Height) 

}-_ 

' l r, 
11 • / .:;. 
i1 ,.., / 

(; ! 

:;,1 ,6(<~) 
0Ji-/ 

(1 ,,.. 
;J 

25 

. 

II 

. .. 

~ 

50 I, I, I, I, I 
I'-0"(Min.) 2'-3"Typ. . 

. 
5·-··r·· 

yp 
to the requirements of Type 2-W with post 
spacing at 3'-11/2". 

E 
] 

Guord Rail if warranted 
-See Note I 

----j ~ Transition rail height ! " 
every panel lenglh ( 12'-6 11

). 

Traffic Direction 10' Shoulder 

. 

t 

TRAILING END GUARD RAil. AT STRUCl]JRE 
PARAPl;T FOR DIVIDED HIGHWAY WHERE REQUIRED 

(See Note I) 

NOTES 
I. Approach End Guard Rail Treatment should be provided at both the Approach 

and Trailing Ends of Structure Parapets on two lane facilities with two way 
traffic. On four lane divided highways guard rail is not required on trailing 
ends of parapets unless warranted by other obstructions. 

2. This lenvth of the Rubbinq Roil is not to be included as part of the Type 
2-wcc Guard Rail and should be incidental to the Type 2-S Guard Roil 
pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL TRANSITION AT 
END OF STRUCTURES 

Recommended -{J;<mtt 11 /974". 
,.6.0. ,,e...,4;,,_ 
Director, Bureau of Design 

~ ~97,< Appr~r~ 

Deputy Chief Hwy. Engr. 

Sht . ..!..Ofj_ 
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-~ ................... 

~ 
.. 
"' 0 0 

H 
0.25"!! 

Typ. ','-' 

PLAN 
I/•" 

I 
11/4~ 

,... 

j'' 31/, ~ 
1 3ta" 1!1 3~ i II 

" 3• 

Post Plate may 
be cut alon9 :,.t---'"'"~ 
then lines for ~ 
driYin9. 

ELEVATION 

63" 
I" Rod. 

24" 

I 

4" 

31/4" 

~ 

-< 

-< 

~ 

A 

T 

. 

TI 
SIDE 

ALUMINUM ALLOY POST 

5 " +0.125 ,:· 
3.37 -0.063 

2.25"!8:/,2e5~',, 

Post Plate 
B"x 24"x 1/4• 

j +-=~90°:!: 1.5° (Typ.) 

*' Ungolvonized 
Thickness 

0.25" ll' 

PLAN 

11/a" 

31/2' I W1 
3~~3/a" l1l 

~" 

114" ~ l~" 
1/4" 15/a" 

Poat Plate may be 
cut along these 
lines for driving. 

l,,4 ~2-ll 
1/42-11 

ELEVATION 

63 11 

24" 

4" 

Traffic Direction 
(when possible) 

I 
- ·-

- ·-

I 
-1-~ 

,! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
• I 

I I I I I 
I I 
I 
I 
I 
l I 
I • I 

Il 
L:'...] 

SIDE 

3'¥s x 21,f COLD FORMED CHANNEL POST 

TYPE 1-W GUARD RAIL POSTS 

Y. 

'1• 

Post Plate may be 
cut along t_h!se 
lines for dr1v1ng. 

~o,tPlate 
S3 x 5.7 ~ e"x 24"x 1/4" 

2:ii' 

131~· ----"--' 

5" '• 

PLAN 

3" 31, "~ I!!! I~ a 

t ru I 

tr, 
II 

2'v II 
II 23/a 
II 
I 

r:::------ I ~l I I 24" 

~" 

I 
63" 

I 

TI l 

j I I Li I 4" 
C_J 

l/4b2-ll w= I 1/4 2- II 

ELEVATION SIDE 

S3 x 5. 7 

NOTES 

All materials shall conform to the requirements of Form 408. 

2. The 33ta" X 2~/ cold formed channel post, S3 X 5.7 post 

and aluminum olloy post may be bid as alternatives for 

Type I Weak Post Guard Roil System. However, miKing of 

different posts will not be acceptable within a project. 

Hook Bolts. See 
Detail A, this sheet. 

"--.---:7' 30" 

.............. 
2' Min. 

', 

TYPICAL INSTALLATION 

Approved shoulder 
with a bearing area 
equal to that· of a 
5/15

11 
Std. Nut may be 

used as on alternate. 

1'16' to Its''~~ 

5115" l1l' 

'"tttJ'--........._ 5'16' ~ Hex 
1
314 Backing Nut 

5L II 

'16 

DETAIL A 
HOOK BOLT 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE WEAK POST 
GUARD RAIL 

-·ff 
Sht . .LOf i 

RC-51 



Pay limit for Type 1-W Guord Rail 

42'-o"---'---42'-o"-
,_ ___ Pay Limit 84'-o"------1 

Intermediate Anchoroge Treatment 

42'-o" 
Type I- W 

. 
1 

includes the overlap I } 

-
1 ·tt t= · · · l 1 r 

End Treatment 

I 2000' Mo, JV' I 

SKETCH OF TYPICAL LAYOUT 
(PLAN) 

Pay Limit for Type l·W 
Guard Roil 

iW.P. 

31~ .. ,,_ 

Pay Limit for Type 1-w Intermediate Anchorage Treatment ;tf-2'. Typ. 

I ,..,..,.,., ..... ,,.;1., .,,.,~ .. ,,., Tune 1-w End Treatment 

16'-o" Typical 
P L A N 

S\o-pe une 

Use end cop as shown 
in detail this sheet ( Fit two 
cables in one onole.) 

/ j I I / 

,
1
, • Cobles l -a 

ii ,::: ~ qi ~ 
' 

r----= 
' 

i ij i ~ ~ ,p" ~w,m_, ~ ~ ~ ~ ·- ~ Sf=-~-;· 
' ' I I 

! 
.... /'lW.P. -see-_DetofuA&B/ / / / ....l. ttus sheet. • • / L Slope Line 

7 
Upper Coble :,,-Set ~osl lo depth.. 1 Typical Post 

owtr CGbl / requ1m:fmfield ..i._ / , I / See Detail! 

1 

e • / / / _ RC-51,sh. of3. ~~7~Lll----.--,---~ 
j o-S" oc2" __ l2'Mio. J3'-3"Typ, 

1e'-o" 4 ea s • s'-o" ~ 24'-o" , " 

Po Limit for Type I - W End Treotment 4 2' - o" 16'-o" Typicol 
4 

-
9 

Typ, 

Face of Poat, _'.::::::'.~=:'::::=::::::'.'::::=:=:::::'.==:=::'::::======::::'.======!;;::=:::::~::::~==:';:=~'.::_ ___ l 
A ~, Outside Edge of Shoulder p L ,.., ,~ 

6'-0" 
Typical Posts: See Detail, RC-51, sh.lof3. 

§'-o" .1_ s'-o" _1 s'-o" _L 1s•-o• T 

' ' l.__,..., 

I ,-.tM'" 1 I 
l 

~

---, _, 
17•30' r<) 

•3 Bar 

~ 

4'-0" Anchor Angle: 

ELEVATION 

TYPICAL INTERMEDIATE ANCHORAGE TREATMENT 

.. , 
314 Cables 

~ 

End Cop, 3i16 thick, 
see detail this sheet. 

~,"/Bolt w/11.1t and 
w01her1(l; 0. D., ~ I.DJ 

..-1 

"NI s 

"' 

1/4" R 

~I-'-" 

L--' 

i __ i __ 
I 
' 

~ I I 
' 

, .. I I 

: ' L __ j 
Cone. Anchor, IN De toil C, 

"'i• 1Met. Alternate 

End Posis; See ___,..-u 
Detail G, -===-----
this sheet. 

ELEVATION 

TYPE 1-W END TREATMENT 
Face of Type l·W 
Guard Roil 

•• 
"I See0etoils,RC-5l,Sh.3of3. 

r a-~ Anchor Boltt-le"lono '"~'j I • ).'-~<-," w1,,1,. o,:s/flotwo,hm 

t f :;.....f..__pL l~ l 6" • I'· 2" 
li,, :i 'el}E 

B~nd_ ofter coble I ,.-,I II; 
IS installed ,., 

Ll~4~ x 11/4" 11. 1/9"- 21/4" Lg.--
I lvv,;v'-T~. 

--r 
' 

I 
Concrete anchor 01 per 0.toll D, 
this sheet. 

l1-6Mmln.-

¼Sq.Nut 

Minimum Tensile Strenoth-25,ooo-' 
Provide sufficient rod l;th. for 

Ide clearance btt-.i ,it, 
7" ,.~ 71,i.! 

R.H. Th'd1. I I R.H Th'd1. 
Flatten for wr, (Gotv.)w"':.:~ 

,,,.3 Bors 

Cost Steel or Moll. Iron 
See Note J, RC-51 , sh.3of 3. 

Sprin9(Gotv.} • ""'- Spring Stop, 4'z long(Galv.) 
wire dla.•e/1t min.'r;::_,_. Sq. Nut_(Galv.) 

7 1i4 ·-:1.:-t::::--:L 

'"Sq. Bacldn9 Nut with 
lock washer 

St'd. Turnbuckle, 12" toke-up 
1-------2'-1~· -------1 ~d~~-51 sheet 3of 3. 

Set Nott 4, 
RC-'1,Sll.3of3

1
, 

DETAIL A 
SPRING CABLE END ASSEMBLY 

(COMPENSATING DEVICE) 

DETAIL B 

" 

STEEL TURNBUCKLE CABLE ENP ASSEMBLY 

[ace of 
Type l·W 
Guard 
Roil 

<l 

Note: For Alternate Cone. 
anchor, see Detoll D , this sheet 

Cost-in· Place 

* con be varied 
if warranted 

Anchor Angle 

7•30' 

End Post 
Support Angles 

=.s~ 
"ii ..... 
,: 

Post Details, see RC·51, __ _ 

,
A 

sheet I of 3. >---~/j 
Tyii.) I,,; V -. ~,-~ . A Bar 24'x2 

lo/,i' f3" 

~ n~ 

' 

3/16 V (WP- I ~ I 

END CAP 
* 31a•i, hole to be)ocated 

on 4. for Channel Post. 

TYPICAL END POST DETAIL G 
~ 

I •'-a" !'2-w • 

ELEVATION 

DETAIL D 

8- 7t,"-Anchor Bolts 1s•-1ong 
w/9alv. nuts t flolwoshers 

J.--- Steel Pl ~ • 6" • l'-2" 

·#3 Bors-placed at 
quarter points. 

Cotf...in-place 

AL TERNA TE CONC. ANCHOR 

"' 

l3t16' ~ Holes for 3t4 Bolts, 
41/z" Lg. w/ Nuts and Washers. 
Bolts torqued to 100 ! 20 ft. lbs. 
after post is driven. 

~I 

"'I 

.!" L4"11.3"x 14" 

SECTION A-A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE WEAK POST 
GUARD RAIL 

"¥'!!I I /9l-5''1-', « kY4<?,,£,-
Direclor , Bureau of Design 



Anchor Block, .'!"t details Ca D, 
RC-51, sheet 2 of 3. 

3'-1" 

2 1-6 11 Min. 

3" ,, 
318'! Hole .5i Hook Bolt (Full body) 

16 w/ Bocking Nut, See 
Detail A, RC-51, Sh. tof3 

i 
I 

Pay Limit-Type 1-W End Treatment, Driveways 

Middle Cable 
·Top Coble 

Lower Coble = I Oo </:,WP. j "nr 
TOP 'a;'I il [Ii.•--

/Boad .. '"" Coble " ,oSfolled (Typ I 

,-1. Cop 
3fi6 Thick 

1s'-o" 

ELEVATION 

PLAN 

End Post 
Support Angles, 
For Details, See 
RC-51, sh. 2 of 3. 

4~4'tV2' s'-o" 

0 
"' 

Cl D 
. . 

- (D -' = I O O _, l"l 

' 0 "' 

5'-9" To Outside 
Edge of Shoulder 

Refer to D,tr AS B;ol She,t2~f3,RC-51 

" I :: ii I 
II II I : : I ~~, 

5'1 =yy- __ _J ,,,, I ,,,, ·-. 

,, " 

,, v ~ijl • I 11-,~ 
"" 

'=-~ 

ff.,,.---- L 1+~ X I~ x \ 
.S: 

Bar ~ ~ -1 3/~ Long 

,. 
ELEVATION 

t. of 3/S'Hole * 
SIDE 

DRIVEWAY END POST CAP 
* For Channel Post, 3te"-" hole to 

be located on t._ • 

DRIVE-WAY END TREATMENT 
( --- ------ri,~--~~, ·,-, - - -~ 

L_ - - ,½," 
3 SE_o.@3'':9" 

. • 
~I 

·~ ~ -,,,, ( - ·,,, . 

dfr ., '~~ I ·.,. 

..r-1 ;----1 

1 \ J l/l1 

-, I ~ sl \ j\1- I -.. 
·,,, I I . 

d····--\I_/__J*','', 14 f; Wice lo poss 
16 I" holes and bent through r4 

I - - 1" 
11~ I 2"z 

il of i,,; ! Hole~ 

~ ,;\o' 
.. 0 

a" 

ALTERNATE CABLE ANCHOR ANGLE CASTING 

(Malleable Iran) 
See Note 9. 

H 0 
cc 

-:-_ 

+4--4u~·-: 
! I I I . 

'a, 

3ti' 

1~5x2~61 3" 
Slots 

T;,:p. 114 

o'~[ ,, .~ 
~'"R ~ 

v
8 

1is · 

WEDGE DETAIL 

· --i1- + 4'11 -------'-
3 Spa. ~3 ": 9" 

4" 4" 

14" 

~" 

3/if Rod-bend both ends 
ofter installing coble 

1/~ Stiff. fl 
4-Req'd 

LB"K 4"x ~ 
or 2- ~ ll Welded 

CABLE ANCHOR ANGLE 
See Note 9. 

I" 
2;~ J3~ 2·~· 

Threaded 

-----------·-;,;_~ .. 
-~ H-H-.:.+P-t-

-----

CABLE SPLICE 

.The shape and size 
of lhe core shall be 
so designed as to 
enable the use of 
the wedge detail 
shown in this drawing. 

NOTES 
The following criteria shall apply for arrangement of Sprin; 
Coble End Assemblies and Turnbuckle Cable End AssM'!biies: 

Length of Coble Runs: 
To 1000'-Use Compensating Device on o.-,,e end, and 

Turnbuckle on other end of each individual cable 
Over 1000' to 2000'- Use Compensating Devit., S 
Turnbuckle on each end of eocli ind1viducll c.able 
Over 2000'- Stort new $!retch by overiopping at 

last parallel post. (See Typical layout Sketch) 

2. Fittings: All fittings ,hall be so designed and be of such 
section os to develop lhe full strength of o single coble or 
coble assemblies, os the case may be. 
Single Coble End Assembly- Min. Tensile Strength= 25,000 Lbs 

All fittings shall be galvanized according to ASTM,Al53. 

3. Material indicated as "Cast Steel"shall conform toAASHTO-Ml03, 
or ASTM-A27, that indicated as "Malleable Iron"shall conform 

toAASHTO·Ml06 or ASTM-A47. Reference should be mode 

to Form 409 for details. 

4. Designs for o combination or single unit compensating device 

and turnbuckle assembly may be submitted for approval. 

5. Hook bolts, as installed, shall develop on ultimate pull open 
strength of from 500 Lbs. to 1000 Lbs. applied in a direction 

normal to the longitudinal mtls of the pas!. 

6. At all locations where the cable is connected to o cable sockel 

with a wedge type connection,one wire of the wire rope 

shall be crimped over the base of the wedge lo hold il firmly 

ln place. 

7. Compensating devices must have a spring rote of 450! 50 lbs 
per inch and a total available "throw"of 6"min 

8. The coble tension shall be controlled by lhe following 1oble: 

Temp. range-
j120° ! 99° 79° !59° ! 39°! 19° !-1° 

To i To I To To : To . To , To 
1100° 80° 60°i 40°: 20°' 0° :-20° 

Spring Compressior 
' from unloaded , .. , .. 

2" I 2~ 3" 3!,;· 4" I '2 
position in each 

I i i spring i 

9. Alternate designs may be submitted for approval. 

10. Installation of delineotor assemblies shall be done under a 
separate pay item or contract. See Traffic Standard 

TC-7709, sheet 3of4. 

11. Guard Rail over underground structures shall be constructed 
as shown on RC· 53, sheet I of 2. 
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OJ :LO 

"' "' 0 0 

1 , ~r .. ~ , 
.25"~ 6 9 31/,;'' 
Typ. 

PLAN 
.zYr" 

l 1/4" -1----\--1 

5;8" 

24" 

I 

---t 
4" 

ELEVATION 

63" 

I 

~1/.:1" 

!ll 
tt 
ic=T 

SIDE 

ALUMINUM \LLOY POST 

"+0.125: 
3.375 -0.063' 

*" Ungolvonized 
Thickness 

V4" l~s" 
-~\%" 

0.375" R. 
+0.125" 
-o.o~ 

0.25" JI( 

_fbilli_ 

111a" 

\ .. 
6 " 

2.25":!:8:/:i2s5~',, 

Post Plate 
s"x 24"x 1/4" 

90°:t 1.5° {Typ.) 

Traffic Direction 

I 
t-
i 

I 

I --i-- T ' II 
• ,, I I ,I 

Po~t Plate may be I I I : 
1
! 

cu1 olo'lg !hE:.se ---..... .. 1 1 1 ; , _ll_~, '"' ""' .,.,. ~~., ~, ' " I :1 

\ 
• 

\ 
\ 

"-·--·~ 

, --1- , I I 

-T'J'~Tt!Ttl I . I 
) 'I ! l ! 

114 2-:11__/_' l _ 4' _....u.,__ 

-¼+12n\ T7[ 1 .. T__T 

f\ 

\ 

... 

E6EVATION SIDE 

\ 
i, 33/a' x 21J4' COLD FORMED CHANNEL POST 

l;YPE 1-W GUARD RAIL POSTS 

' \ 
' 

-·-....__ 
' .,I 

• 

' 
'\ 

,..i: 

\ 

., 
/ I 

' I t 
\J 

S3,5.7=I 
I 

23,i' 
PLAN 

13~~· ---+-1---I 
s,~· 

~.
+ 3" 

t: 
_i__ 

1
14 i\ 2% 714· v- 23/a 

11 
II 
II 
II 

%"¢ 

( Post Plate 
e"x 24"x 1/4" 

~" 

63" 

\ 

\

{ Post Plate m.ay be 
cut along these 

\ Jines for driving 
I \ 

' I. 

V4bz-11 
1/4 2--- II 

mfIJ 1 / uo ~- TI 
~ 

ELEVATION SIOE 

S3 X 5.7 

NOTES 

I. All materials shall conform to the requirements of Form 408. 

2. The 3310
11 

X 2V4
11 

cold formed channel post, 53 X 5.7 posl 

and aluminum alloy post may be bid os o!ternotives for 

Type J Weak Post Guord Roil System. However, mixing of 

different posts will not be occeptoble wilhin a project 

I~ Hook Balls, See 
Detail A, th\s sheet. 

_b 30" 

i• Min 

~ 

./ 

TYPICAL INSTALLATION 

°iti6' to Va'' 

Approved s_houlder -~1-----------
with a beonng area 
equal to that of a 
5/16" Std. Nut may be 
used as an alternate. 

l" 

511s" ¢ 

'"t(tj" --..........__ 5fiti'.' ¢ Hex 
131'4' . Backing Nut 

51 II 

'16 

DETAIL 
HOOK 

A 
BOLT 
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42'-o" 
Type I- W 

End Treatment 

Poy Limit tor Type 1-W Guord Roil 

~ Pay Limit for Type 1-W 
Guard Roil 42'-o''-----+---42'-o"

'------Poy Limit 84'-0"-----< 

Intermediate AnchorOQe Treatment 
I includes the overlap 

- l ·tt t" ' , . l 
I 2000' Mo,. vV' I 

...:J 

i t 
SKETCH OF TYPICAL LAYOUT 

{PLAN) 

I Pay Limit for Type l·W Intermediate Anchorage Treatment :,:tf,-z'Typ. 

Const. details some os Type l·W End Treatment 

16'-o" Typical 
P L A N 

s1ope une 

Use end cop os shown 
in detoll this sheet { Fil two 

cobles in one onQle,) 

L__.___J§.:,¾' Coble, 

;:,:'s ::I: =f= "1111 r-~- -
lfll,, I I 

I ij ' ~ ~ ,p" ~% •• ¼ ® ® ~ ~ ·me- i q= _ ... _ 
~:n.-7 

I ' I I 
! 

Typicol Post , i . / 
1 

Slop, Lioe 
5
,. 0eto.l, I I/ 

~-See-_Deto~~1l_J_.· Set Pe,/~ depth .1__ I / RC-51, sh. lot 3.' I I/ J1' Mio. 12'•3"Typ q_w.P / this shee, , required in field -~~~~~----- Jf __ /L.. • ~ .. ,... I .... , .. , ' ,,.,~ 
-~ Gobi, • ... .. I 
? I ower . 1'-' I· 6'-0"·24'-o 16'-0"Typiool I -'L -~ I I 4 Boys @ " ; 

I 1B'-0" 1 1 42'- O d Edge ot Sh'""" 

/\ 
( ... · 

'o( 

\ I I 
-. 1.....-.-l 

!'\ 

ELEVATION L-.J 

TYPICAL INTERMEDIATE ANCHORAGE TREATMENT 

'i. __ i __ 
1 

_ W End Treotm~n Quist e 
/, I Pay Limit for Type 

Face of Pos!'l 

! .l.....L.!i 

t 

r-'
6'-o" .--_::: __ --- Typico I 

- - - . -------pi--.,6'-o" Posts: See D . -~----- '. I 6'-o" ~

14

,1,ec-51 - -1~~·F·. · I 6-0" ,sh.lof3 

r ------· =::- ----- ~ _ I 16' • · 
I l -= ~ -- ---- :: - -0 Typicol 
1 , T~ coooq- - _ ,_-- --

C. ' ... MO ,,, . """ , __ 

PLAN rwe 
2'-6" Min. ! 
. .. . .. ! 

,~ 4'-o" 

I , 

"' \ ~3;4 Cables 

/':_._' ~ )" ·,, 
~- - Anchor Angle \_ '-i 

1."I SeeDeta11s,RC-51,Sh3of3 '\~r-i-:tL-. 
.r 8-~a Anchor Bolts--18~10nQ 

/ w/golv nuts/flatwashers 

.J 

7'"1'1 ·~ 

%1 

End Cap, .3/; 6 thick, 
/see detail this sheet. 

i 
'-""' <4 

-=-1-- ----~/Bolt w/rk.11 and 
..._..--washers(~; 0. D., 3/~ I.D.) 

is installed 

~I ~, 

i1 

1'4" R 
I 
' 

~ I I 
3fri' ' 

I/ ... I ·w 1~, 
' 

, .. ~" . ...... ,. . . ' . 
this h ' "' Detoil c this she,,~-- / f ~t ® " =~F § ,W . ... .. . . ./ ,r-· . . ,_., . _,.. . . ~-~ 
,, .. a,,·- • - """ ,. '"""" I~ 

11 

TYPE 1-W END TREATMENT 
f.. 

~~-~~"""] I I J 

Foce of Type 1-W -~ f ! / ........ 
Guard Rail · 

I" 
5'-,~-PL >4 ' 6" • I'- 2' 

tfjl
! Note: For Alternate Cone ~

~ 
] 

:E -= .. 
Li:\''4' X 11/4" XI/a"- 21/4" Lg.-----

~Typ. 

I 

H 

. [ R.H. Th'ds. 
% Sq. Nut 
(Galv.lw/wosher----.~ 

ffiit.±H·:•I 
~·.,_ .... _._., --~ ~::/ 

. ; 

i 
, 

t°'\ 
._,.i 

Cost steel or Moll. Iron ·. 
See Note 3, RC-51, sh,_3o~. 

1,--SprinQ_(Galv.) " \ "\prinQ Stop, 4'z loriQ(Golv.l 
wire dio.•9/16 min.~3,:4' Sq. NutfGolv.} 

rw "<> U U UV V VU V V V "'--

· 1ifL 
~ 

·.-1.~ _, ~ 

~ 

#3 Bors~ 

anchor, see De!oi! D, this 

'7 i 
" I ' , End Post 

'I Support Angles 

3-1' I -Cost-1; Pluce -------1, 
ELEVATION 

DETAIL C ~--. .,ic con be varied 
CONCRETE ANCHOR ,, if warranted 

t 

L~4· Sq. BocklnQ Nut with 
lock washer 

st'd, Turnbuckle, 12"1oke-u~ -, - - - ~_.H.ThrdS:-

1---------2'-t~; ~~d2t-s1 sheet 3of 3. 

. . 
~3- 3 Bars-Hoop 

-z...,:-Anchor Angle 

7°30' DETAIL A 
,_ i 

SPRING CABLE END ASSEMBL_ 
(COMPENSATING DEVICE) 

Std. Turnbuckle{Golv.l 

See Note 4, 
RC-51,Sh.3of3~\~ ,..,_ .. __ ~-- / I 

BocklnQ Nut with~ 
Lock wosher -" 

Coble End(Cost Steel or 
Mo11eoble Iron) - ----, 

DETAIL B 

·.j 

''"'-._ 

STEEL TURNBUCKLE CABLE END ASSEMBLY 

<I_ 

4•:.0 ~~.P. 

..--a 1" 
3'-0"Min -_-,--· 

ELEVATION 

/;
._I" w- 'le" Anchor Bolt " ::A' /golv. nuts/ flo~ 18-long 

£..L washers 

j...--- Steel PL 1;~ • 6" • !'-2" 

*"3 Bors-placed at 
quarter points. 

Cost-In-place 

DETAIL D 
ALTERNATE CONG. ANCHOR 

sheet _ Post Details, see RC-51, ~~-· _. _ 

sheet I of 3. ~--~/j I 

,
A 

Typ.) I V 

7 Bort2'¢x2" 

;-;;:i,,, .. 3" 
'• 

-~Jl TT 

3/16 
_Typ, -

END CAP 
* ¾"11 hole to be locoted 

on ct_ for Channel Post. 

TYPICAL END POST DETAIL G 

00 

13116' ~ Holes for 31'4 Bolts, 
4½'' LQ. w/ Nuts and Washers. 
Bolts torqued to 100:!:. 20 ft. lbs. 
ofter post is driven. 

-1," 
L4"x3"x 14" 

SECTION A-A 

"'' "' 

~I 
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Al'IChor Blocil., see details C 8, D, 
RC-51, sheet 2 of 3. -

Pay Limit-Type 1-W End Treatment, Orivewoys 

~·::-1" 

2'-6" Min. 

3" ,, 
31e"1 Hole .5i_ Hook Bolt (Full body l 

16 w/ Bocking Nut, See 
Detail A, RC-St, Sht. lof3 

Middle Coble 
·Top Cable 

Lower Cobl~ rt_w., 
a 
,; 

TOP 

/""' oft" Cobio " m,tollod (Typ) 

_
1 

Cop 
3~6 Th•:: ,. 

~11 .. J]Ll 
lJJ 

16'-o" 

ELEVATION 

?LAN 

End Post 

fif P8!!aie~i1::• 
RC-51,sh.2of3. 

. ' 0 
~ 

DRIVE-WAY 

·1: 

i 
• I 
r<}i 

.,. 

;, 

~l-(;)-
r), -1 ~ -v-l¢-

i J~ ·y"t; 
-9 -~ ;v 

I 1-
\ 

" 

·.,. 

.I 
I 

I. "j L = ~er· '8-l"fHol!" • 
- + ..,~e.---~~~ 

I 
•3;'lx 14~; Wire to poss 

I 16 " 
___ · ___ 1__ through ~4 holes and bent 

-- I 1'4 I 2Y-; I over in ~_ield. 

J 

I , .. [(al 
":~*:~:f\ 

4~4't 112' 

;,' 
!r' 
:i 

b _g 
O D 

s'-o" 

~ l 11·"',I,;,! 
5 ,_ 9 ., To Outside : ! 

Edge of Shoulder7 ~ 

·-

__.- Drivewo_y End Post\ ! 7 ........ ~-1...., l 
Cap, this sheet. \ , 

I _ -'"\ ,,_ l 
' I • .. -~, ' .· ; ·.1 

'v ' ; ' (-Refer to De/Tls:A a B; of sr,eet2ot:s,RC-51 

01 
~! 

I 
I 
L 

I .S 

!I ii 
=..,!J,.il..;;> 

'!i'W 
_, 

END TREATM~l',j_T 
J ___ c_ _______ /{_ 

l 

'·· 

-" 
\ ,. 

---._ 
,,,,.,_· ., .. ~~ 

. r, 

,\ 

/\ 
\ 

\/ 

\/. 

-----~ 

,._ .. 
.. , ,, , 

/ 

/ 

., 

v, 

v, 

,. 

3~- ,Jlr- L l!r~ K I 4 X 1 
·'· 

"r------, 
' ' ' : i·-~ 
. 3_L4"•I 

ELEVA T!ON 

Lt_ of 3J8'Ho1e * 
SIDE 

DRIVEWAY END POST CAP 
* For Channel Post, 3/a"flJ hole to 

be located on t_ . 

Bar ~ $ -1 3i4 Long 

fl / 
, ! 

\ 

'\: 
/ .,/ 

(/ 
3 S.2_0. §Y }'':: 9" 

. . 
Ji 
~ 

31/_g" 

1~5x2~6j. 3" 
Slols I 

Typ. 114 

-"' .,. 

I' TI ' N 
4-- .-k ·m: ,_ ._ ... 
. I I .Lt,__ . 

. ---{j}-- 't' - -

3 Spa.@3"= 9" 

·., 

3iit Rod-bend both ends 
ofter instolllng cable 

4" 

"-''.l!I.X 
5" ... + 8 4" 

14" 

4" 

~" 

~~ Stiff. ft. 
4-Req'd 

LS"x 4"K ~ 
or 2- ~ It Welded 

CABLE ANCHOR ANGLE 
See Note 9. 

1_' 

2~_i I~ 2_vi' 
Threaded 

-1 ii-.- t0 

.The shape and size 

~ of f; f Hole~ , I';• ~;<'· \-'Ei''0 11,1/ ~-\ 
~

0
,·"' tr~ 

-.-1-~---.-+-•. ', --~-

ALTERNATE CABLE ANCHOR ANGLE CASTING 

(Malleable Iron) 
See Note 9. 

6~~~~-
~~.R ~ 

WEDGE DETAIL 

~~--~-.-=~;n-r!i ~1g .JJ·- - -----+-------

CABLE SPLICE 

of the core shall be 
so desiQned as to 
enable the use of 
the wedge detail 
shown in this drawint,1. 

NOTES 

The following criteria shall <1pply for arran9ement af Sprin9 
Cable End Assemblies and Turnbuckle Cable End Assemblies: 

Ler19th of Cable Runs: 

To 1000' - Use Compensatin9 Device on one end, and 
Turnbuckle on other end of each individual coble. 
Over 1000' to 2000'- Use Compensatln9 Device a 
Turnbuckle on each end of each individual cable . 
Over 2000'- Start new Stretch by overlappinQ at 
lost parallel past.(See Typical layout Sketch) 

2. Fllflnos: All fittings shall be so designed and be of such 
section as to develop the ful I strength of a sin9le cobte or 
coble assemblies, as the case may be. 

Single Coble End Assembly· Min. Tensile Strength= 25,000 Lbs. 

All fittings shall bt oatvanized according to ASTM,Al53. 

3. Material indicated as ''Cast Steel"shall conf0<m toAASHTO-MI03, 
or ASTM·A27, that indicated as "Malleable Iron"sholl conform 

toAASHTO-Ml06 or ASTM-A47. Reference should be mode 

to Form 409 for details. 

4. Deslons for a combination or sinole unit compensating device 

and turnbuckle assembly may be submitted for approval. 

5. Hook bolls, os installed, shall develop on ultimate pull open 
stren9th of from 500 Lbs. lo 1000 Lbs. applied in a direction 

normal 1o the longitudinal axis of the post. 

6. At all locations where the cable is connec1ed to a cable socket 

with o wedoe type connection,one wire of the wire rope 

shall be crimped over the base of the wedge to hold it firmly 

ln place. 

7. Compensating devices must hove a spring rote of 450! 50 lbs. 
per inch and o total available "throw"of 6" min. 

8. The coble tension shall be controlled by the following table: 

120° 99• 79• 59° 39• 19° - 1• 
Temp. range- To To To To To To To 

100° eo• so• 40° 20° o• -20° 

Spring Compressio 1~; from unloaded 1" 2" 2~ 3" 3~ 4" 
position in each 
spring 

9. Alternate designs may be submitted for approval. 

10. Installation of delineotor assemblies shall be done under o 
separate pay item or contract. See Traffic Standard 

TC-7709, sheet 3 of 4. 

11. Guard Roil over underground structures shall be constructed 
as shown on RC-53, sheet I of 2. 
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13" 

s\'2" 

Bracket to 
Post Bolts, 

see detail ,RC-52 
sheet 3 of· 6 

:: ·1 Ole 0 0 -. I- .!:: 
C, 

fi~ up ~::~~:411¥ "kt'--__ {=11(01"•- I 

'1. 
1118" (Typ.} 

l o/4" 

13" 

+0.125" 
" 4.34" - 0.063" 

0 75"+0.l!'},8 I I 

. ~\025"R.,~ 
I r-L +0.l25 

5.875" 
+0.125" 

- 0.0" 

~ Ufgalvanlzed 
hickness 

OFFSET BRAQ!(ET 'Poer t ~ BRACKn 
-r., .. C 

----~ - Traffic Direction 
when possible 

s"-o" 

'1. 

'\. 

Rubbin9 Roil, see 
details, RC-!52, 
sheet 2 of 6 

All holes ore 
1~6 Dia. unless 
otherwise noted. 

'-
{-

2" Post Bolt, with 
m!l~r--+----1 steel plate and nut, 

see details, RC-52, 
sheet 3 of 6. 

j w- Beam Rail Element, 
see detail, RC-52, 
sheet 2 of 6. 

33" 

I~ 4\-2' Post Bolt. 
see detail, RC-52, 
sheet 3 of 6. 

OFFSET BRACKET 

13,¼" 

9 112" 

'1. 

I 
I 
I 
I 

+-+JI 
1, 

I 
I 
I 
I 

101/4" 

6'-o"L~ 
I 

i1la''(Typ.) 

Bracket to 
Post Bolts, 

see detail, RC-52, 
sheet 3 of 6 

Rubbing Rail, 
see detail, RC-52, 

sheet 2 of 6 

All holes ore 
13/15~ Dia. unless 

otherwise noted. 

2' 

I Y~ICAL SECTION 
Pj)ST S OFFSIT_ EIBACKET 

2 11 Post Bolts, with 
..ii I I I steel plate and nut, 
7 , see details, RC-52, 

33" 

i~ 

sheet 3 of 6 . 

w- Beam Roil Element, 
see detail, RC-52, 
sheet 2 of 6 

4 ~· Post Bolt , 
see detail, RC-52, 
sheet 3 of 6 . 

J~UJ/• I 'ii;it)§;;t§Jkj)k1TM,~ ii 

TT 
POST 

W6 x 9 POST DETAILS 

Offset Bracket\ 

)-

Post--,---J 

27" 

See Note 2. 

CT 
TYPE 2-S SPECIAL 8, 

2-sc SPECIAL GUARD RAIL 

--- ---·- ·--

0 
POST 

571a" COLD FORMED C- POST DETAILS 

TYPE 2-s a 2-sc 

Offset Bracket 

l 

Post-1~ 

33" 

2: 
~s"Min. 

See Nate 2. 

CT 
TYPE 2-S MODIFIED 8, 

2-sc MODIFIED GUARD RAIL 
~(·Standard Type 2 -s S 2- SC Guard Rail ( with rubbing rail), will be 
used with cone. or bit. curbs less than 6" in height and located as shown in 
the detail for Type 2-S Modified a 2-SC Modified Guard Roil. 

GUARD RAIL 

I 1: f t· ~+ ==== =~= i::1 ~lj 
Steel washer to be ( 

used with Wood Post, 
see detail, RC-52, , ( - ,,. 

sheet 3 of 6 

Post 
( e"x 6" RolJ(Jh) 

~" 
Offset Bracket 

I~ W- Beam Rail Element, 

f f1, " sheet 2 of 6 ~ 
see detail, RC-52, 

6

t'' l I D 7~ 16" Po,t Bolt, with 

15" 

steel plate and nut, 
1 see details, RC-52, 

sheet 3 of 6 
33" 

Rubbing ~ail, _i_t===t{l see detail, 
RC-52, 

s•-oM sh. 2 of 6 

2' 

Min. 

12" Post Bolt, 

All holes are 
13116. Dia. unless 
otherwise noted. 

see detail, RC-52, 
sheet 3 af 6 . 

s"x 6" WOOD POST DETAILS 

NOTES 

I. All materials shall conform to the requirements of Form 408. 
2. Details other than those shown for the 2-s Special, 2-sc Special, 

2-s Modified, and 2-sc Modified shall conform to the detoil• of 
the 2-s and 2-sc Guard Rail, but without rubbing rail. 

3. The 5 V8" Cold Farmed c- Pasts , W6 x 9 Pasts and Wood Posts with 

•-

matching offset brackets may be bid as alternatives for the Stl'Ofl(J 
Post Guard Roil Systems. However, mi1i.ino of different posts and 
offset brackets will not be acceptable within a project. 

TYPE 

2-s 
2-sc 

2-s Special 
2-sc Special 
2-s Modified 
2-sc Modified 

POST S~ClNG 
6'-3" 
3'- 11/2" 
6'-3" 
3'-11/i_' 
s'-3" 
3'-1!/2" 

5. Wherever a W6 x 9 steel shape is designated for guard rail, a 
W6 x B.5 steel shape may be used. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 
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13" 

l's(Typ.) Bracket to 
Post Bolts, 

see detail ,RC-52 
sheet 4 of- 4 

s·112" 

1~4" I I I ··C 
WU 

OFFSET BRACKET 
'l. 

1lta" (Typ.) 

10 14" II 
I I 

"'' T~ Ltr 
POST 

Rubbin9 Roil, see ~I 
details, RC-52, 
sheet 2 of 4. 

All holes ore 
1316' Dia. unless 
otherwise noted. 

-er 

::1 "le 0 0 . . 
I- .!::: 

0 

2" Post Bolt, with 
mfli)-.. I I I steel plate and nut, 

see details, RC-52, 
sheet 4 of 4. 

j w- Beam Roil Element, 
see detail, RC- 52, 
sheet 2 of 4. 

33 11 

I~ 41/2' Post Bolt, 
see detail, RC-52, 

I sheet 4of4. 

'i. 
1ita"lTyp.) 

l~4" 

9Yz'' 

0.75'+0.IAA" 14.34' +0.125" 
I -o.r ' -o.oo,"I 

5.875" 
+0.125" 

0.25" ~ 
+0.125 
- 0.0" 

-r··.. 10.17": 

' 
• Ungalvonlzed 

Thickness 

OFFSET BRACKET TYPICAL 

,_ 90° t 1.5°(Typ.) 

Traffic 
Direction 

SECTION 
'l. 

13/4" + llle''(Typ.) 
POST B OFFSET BRACKET 

I 

d 
I 

9 l12" 

+---+-~I 
Ii 
I' 
I 

I 

POST 

Brocket to 
Post Bolts, 

see detoit, RC-52, 
sheet 4 of 4 

Rubbing Rail, ~I 
see detail, fW-52, 

sheet 2 elf 4 

All holes ore 
13t1s" Dia. unless 

otherwise noted. 

I' 

2 11 Post Bolts, with 
~I J I steel plate and nut, 

see details, RC-52, 
sheet 4af4. 

I N W- Beom Rail Element, 

I 

see detail, RC-52, 
33 11 sheet 2 of 4 

4Y2 Post Bait, ljj" I . see detail, RC-52, I _,., sheet 4 of 4. 

,tlhp$ 11 11! ""'""'JI)§,,;: t o \ 
\· 

"" .. \ 

\ 

W6 x 8.5 POST DETAILS 57i_e" COLD FORMED C- POST DE,TAILS 

Offset Bracket\ 

J-
Past--,--:! 

27" 

See Note 2. 

IT 
TYPE 2-S SPECIAL Bi 

2-sc SPECIAL GUARD RAIL 

J TYPE 2-s a 2-,sc 
\ 

Offseli Bracket 

"\. 
l 

'·. 
Posf--1"----J 

\ 33" 

\ 

"""'" , .. ..____ 
"S"Min, 

,-
! 

,, 
\ 

See Note 2. 

IT 
TYPE 2-S MODIFIED a 

2-sc MODIFIED GUARD RAIL 
~•Standard Type 2-s a 2-SC Guard Roil (with rubbing rail), will be 
used with cone. or bit. curbs less than 6" in height and localed os shown in 
the detail for Type 2-s Modified a 2-sc Modified Guard Rail. 

\ 

GUARD RAIL 

1i11,, 
-.----t-,. ~-----+---1-~, I II .. (I ==== === I; 11 

~ 0 ~1] 0. 

Steel WGsher to be 
used with Wood Post, 

SH detail, RC-52, 
sheet 4 of 4 

.e." jl_" 

i!= c5 

Offset Bracket 

ff~ si" 

2 - W-Beom R' 

t 
__J"' dotoll, ~'h_Elomont, 

~•---- - I sheet 
2 

of 
4 

52, 

Post 
15" 

( 8"x 611 Rough) 

6'-ow 

I' 

Min. 

8
11
x6

11 
WOOD 

Rubbing Rail, 
see detail 
RC-52, 
sh. 2 af 4 

33" 

12" Past Bait, 

l6 11 Past Bolt.with 
steel plate and nut, 
see details, RC-52, 
sheet 4 of 4 

f.11 holes ore 
1 V16- Dia. unless 
otherwise noted. 

see detail, RC-52, 
sheet 4 af 4. 

POST DETAILS 

NOTES 

I. All materials shall conform to the requirements of Form 408. 
2. Details other than those shown for the 2-s Special, 2-sc Special, 

2-s Modified, and 2-SC Modified shall conform to the details of 
the 2-S ond 2-Sc Guard Rail, but without rubbing rail. 

3. The sVa" Cold Formed C-Posts, W6 .. 8.5 Posts and Wood Posts with 
matching offsel brackets may be bid as alternatives for the Strong 
Post Guard Rail Systems. However, mi .. ing of different posts ond 

4. 

offset brackets will not be acceptable within a project. 

TYPE 

2-s 
2-sc 

2-s Special 
2-sc Special 
2-s Modified 
2-sc Modified 

POST SPACING 
6'-3" 
3'- 11/2" 
6'-3" 
3'-1 Vi' 
6'-3" 
3'-11/i' 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

R;emn•ii £~,"" I /fZ41Appr& »c·Z4 
DtNctor. hreou of Duitn D•puty Chief Hwy. Enor. ----

9"1 . .1..0I.!. 

RC-5: 



13" 

<l. 

s·l.f 

Bracket to 
Post Bolts, 

see detail ,RC-52 
sheet 3 of-5 

··C 
WJ 

QFFSET BRACKET 
<l. 

s'-o" 

POST 

Rubbing Rail , see 
details, RC-52, 
sheet 2 of 5 

All holes ore 
1345 Dia. unless 
otherwise noted. 

-0-

"l" 
:.:: .2 
i, ti -. I- .!:: 

0 

2" Post Bolt, with 
mE!(}- I I I ,;feel plate and nut, 

see details, RC-52, 
sheet 3 of 5. 

1

1 

lj w- Beam Rail Element, 
see detail, RC- 52, 

I 
sheet 2 of 5. 

33" 

1
-------1~ 4 f2' Post Boll, 

see detail, RC-52, I sheet 3 of 5 . 

l 118" (Typ.) 

Q_FFSET 

1314" 

llj 
9 l;i' 

<l. 

lfy4" 

91/2" 

,. 4.34" :g:~f: 
0.75"~8:b~,e l,:;====::;l 
,+ t\0.25"~~ I IL +0.125 

5.875" 
+0.125" 

- o.o" 

-If Ungolvan!zed 
Thickness 

-r·· .. To,, .. : , __ 90° :!: 1.5° {Typ.) 

BRACKE,: 
1 Traffic Direction 

when possible 
TYPICAL SECTION 

POST a OFFSET BRACKET <l. 
11/a''(Typ.) 

Brocket to 
Post Bolts, 

see detail, RC-52, 
sheet 3 of 5 2" Post Bolts, with 

..l!I' I I steel plate and nut, 
7 .,a,:i "'•tails, RC-52, 

33" 

3 of 5. 

4Y2' Post Bolt, 
see detail, RC-52, 
sheet 3 of 5. 

l CJ- / _,, 

11 JI 

W6 X 9 POST DETAILS f)'°" I 57/a' COLD FORMED C/ POST DETAILS 

Offset Bracket\ 

)-

Post --,"-->j 

27" 

See Note 2. 

IT 
TYPE 2-S SPECIAL a 

2-sc SPECIAL GUARD RAIL 

) , 
2-s a a-'SC/ GUARD RAIL 

~-1---,, 
33" 

2: 
*6"Min. 

See Note 2. 

IT 
TYPE 2-S MODIFIED a 

2-sc MODIFIED GUARD RAIL 
-¥*"Standard Type 2-s a 2-SC Guar~ Rail {with rubbing rail), will be 
used with cone. or bit. curbs less than 6' in height and localed as shown in 
the detail for Type 2- s Modified a 2-sc Modified Guard Rail. 

111.1 , I 
I ,. i 11 
6" I === I ,I_ 

al'!] ~ u 
0 • --

Steel wa,her to be ( 
used with Wood Post, 

see detail, RC-52, 
Shfft 3 of 5 

i 1: 

i- a 

Post 
(811x6"Rout,1h)--I 

f 
15" 

~LI 
Offset Bracket 

1 1 
d l.£,----1~ W- Beam R0;1 Element, 

/ t-,i;.. see detail, RC-52, 
sheet 2 of 5 

33" 

----- RC- 52, 

16 11 Post Bolt, with 
steel plate and nut, 
see details, RC-52, 
sheet 3 of 5 

Rubbing Rail .Lt==tf1 see detail ' 

s'-o" sh. 2 of 5 

2' 

Min. 

12" Post Bolt, 

All holes ore 
13116. Dia. unless 
otherwise noted. 

see detail, RC-52, 
sheet 3 of 5. 

8" x 6" WOOD POST DE TAILS 

NOTES 

l. All materials shall conform to the requirements of Form 408. 
2. Details other than those shown for the 2-s Special, 2-sc Special, 

2-S Modified, ond 2-sc Modified shall conform to the details of 
the 2-s and 2-sc Guard Rail, but without rubbing rail. 

3. The sla"Cold Formed C-Posts, W6x 9 Posts and Wood Posts with 

4. 

matching offset brackets may be bid as alternatives for the Strong 
Post Guard Rail Systems. However, miKing of different posts and 
offset brackets wi 11 not be acceptable within a project. 

TYPE 

2-s 
2-sc 

2-s Special 
2-sc Special 
2-s Modi tied 

2-SC Modified 

POST SF\\.CING 

s'-3" 
3'- 11/2" 
6' 3" 
3'-11/2' 
6'·3" 
3'-1!/i' 

5. Wherever o W6 x 9 steel shape is designated for guord rail, a 
W6 x 8.5 steel shape may be used. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD 

Recommended 7P''!."f 1 11 i""& 

AD &ra:6·,< 

RAIL 

OINctor, Bureau of Oesi9nlf Deputy Chief Hwy. En9r. 

-·-
Sht..LOf J.. 

RC-
-... .. ................. ._ ... _ .. , .. , 



Adjoining 
Roll Element \ 

DETAIL A 
All ho lea to be I - diameter. 

t 
12½." Lap 

2"1 ""1· I 41/4. 

~2 
~ --±-, 

13'- sl.t_i' 

12'-6" 

2' Min. 

·,,, 
· : -~ · 1: :_<>::1 

-... .. ~.ll-.~1:1 ·'"' 

L 5" x 3 Vz"x 1t£x S~Lg. 
See Detail A, this sh. 

i/ 8" x 6" Wood Post 

/

2-1/p,' x 10" Bolt with 
washers and nuts. 

::: z z i§ikiii 

4-718"x e" Anchor Bolts 

WOOD POSTS 
OVER UNDERGROUND STRUCTURES 
All other details shall be as in the Steel Posts Over Unden;iround 

Structures details. 
Angles to be mounted on front and bock of posts. 
See Note I, this sheet. 

s'-3" for 2- S (Typ.) 
3'-11/2' for 2-sc ( Typ.l 

41/4" 4~·.1i" 

~· ~ 
-k-1 

--, _ 

~-7=:_:_--j 
__ -- -0·.:: I -- -

- --=lll .. .:..~1 
~ ' . 

VA= i=~_ I v;J;~ _-J,4 - _-
I I ... 

I 
T-_ 

-,
,----- _L-:-

L 

I 12" Bocking Plate I 
( See Note 4 ) 

j Eii -~~l :,,,1 

-- ~ ... -~ 
~ ······• -f~~r-····~ F:C.-- ~'ftt I I 

~ .... ,.,,. .. ·,2~· 
Slotted Holes2 f 

Adjoining 
Rubbing Rail 

1/2" R Typ. 

I , .. ,,,· I 

27i32" x l Ye" Slotted Holes for 
%"x IV4" Splice Bolts 

W- BEAM RAIL ELEMENT 

13'- 1" ll'i 

12'-6"* 

~" ± \','' G'-3"for 2-S1..lt_Q,__lt-

2" I 3" I 2" 
2 SC ( Ty~:,*" I -:>" 3'-1lf' for - ~ 

+ ~

~.,, ------0------ +I 

',. 
"' ---

31t/." x I Ita" Slotted Holes___!Q_r_ 
5'8'' x l !14" Splice Bolts 

<t_ of%" x 21/2" Slotted Holes for Post 

6
11 x 3 11 x 10 GA. COLD FORMED CHANNEL 

RUBBING RAIL 
t See Note 2 

Post Bolts or 

=[ 
[ , .. ±',,·I 

" 
a" 

11/2" 

. 

DETAIL B 
Thickness is ¾" 

All holes I" Rf unless otherwise noted." 
Use some base plate details for 5 1/6 
Cold Formed c- Post and W6 x 9 
Post. 

1~6R 

121/4" 

SECTION THRU W-BEAM RAIL 

Steel Post ----ll--' 

; " II"' II" Plat, ---.__ I II """""*''# I s,:·D~tall B,thl .. h. ~z;.sz; I $" rLe,el 

4- 'lS' Anchor Bolts 
8" Long 

See BC.Std. 
OrowinQs 

3'-3'' 

· · ..:. ·17 .. 
~ <> d ~.·" .'~·,iJ-1 

#4 Bors@6"c.c. each 
4" Min. 

2'-9" Mox. 
4'x 4'x e" 
Cem. Cone. Slab 

•,.1 rtf' S! 

"' "' 

ELEMENT 

Top of Structure 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

::;ee Nore 11 this sheet. 

NOTES 
I. No separate payment will be mode for installation of guarc:I roil 

over underQround structures. Concrete, reinforcement bors, and 
hordwore shall be considered incidental to the guard roll pay item. 

2. For rubbin9 roils installed on small radii, dimensions not•d for 
hol• apacin9 should be adjusted to allow splices to only occur 
at posts. 

3. W-Beom and rubbing roils shall be attached to each p01t. SplicH 
shall only occur at posts and be lopped in the direction of traffic. 

4. The 12" Bocking Plate for the W-Beom Roil Elements shall be uHd 
of OIi intermediate posts and shall be the some section as the 
W-Beom Roil Element. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended .-Beef I 192'.c'I' 
.iD.4 •.• ; ' 

Director, Bureau of Design r Deputy Chief Hwy. Engr. 

Sht._g_Df .§_ 

RC-52 



Adjoining 
Rail Element 

DETAIL A 
All holes to be r· diameter. 

I _f -_ f?_Yi' 

12'-6" 

121/2" La 

41;_!'' 

~ / s" x s" Wood Post 

2
1 

Min. 

.. -~ 
·"· 

;,., 

L 5" x 3 lr2"x V£x 6ulg. 
See Detail A, this sh. 

/

2-71,J,' x 10" Bolt with 
washers and nuts. 

'k},S)}§M,/ 

4-7t8"x a" Anchor Bolfs 

WOOD POSTS 
OVER UNDERGROUND STRUCTURES 
All other details shall be as in the Steel Posts Over Underground 

Structures details. 
Angles to be mounted on front and bock of posts. 
See Note I, this sheet. 

s'-:3" for 2- s (Typ. 
3'-1Vi' for 2-sc ( Typ.) 

41§_" 

-0 
--+-+ --:--11 ~l----- -m--t_ - , -- l.::....±.c----==-=--

Q i 
-, 

-::T--:= - - -=;tee-_ 
I 12" Bocking Plote I 

( See Note 4) 1 

I ll 

27i3:;,'' x I !rs" Slotted Holes for 
%" x 11;4" Splice Bolts 

W- BEAM RAIL ELEMENT 

13'-I"* 

12'-s" * 
Adjoining 

Rubbing Rail 
_E!" ± I;," s'-3" for 2-S~'*' 

2 - SC ( Ty~~.* I ?" 3'-11/2" for ~ 
1/2• R Typ. 2" I 3" I 2" 

I , .. ,,.· I 

~ 
314' x I Ve" Slotted _ Holes for 

LI--,~~ 
"' 

"' 
( 

I , .. ,,.·I 
s,a• x 11;4" Splice Bolts 

<t_ of 3/4" x 2 lt2" Slotted Holes for Post 

6
11 x 3 11 x 10 GA. COLD FORMED CHANNEL 

RUBBING RAIL 
* See Note 2 

u" 

ll" " 
1ir:::' s" 

tlt2' 

. • 

8" 4 JE': 
DETAIL B 

Thickness is 3;4" 
All holes I" Rf unless othert,w' 
Use same base plate detail 
Cold Formed C-Post and WG, 
Post. 

12~' 

Steel Post 

314' X I I" X I I" Plate 
See Detail B, this sh.~ , " 

,Jf 6 Level I 
4- ~," Anchor Bolts ·.• ,. 'I· ·.a.' · .. · .- '#·.- ...... - ·_ <> .... :_ -~· 1 

a" Long -- . . . . ., -. . ii. - ':'. - - " . -o . ·-: .. . BP 

See ~.Std. ·-~:_-:"'!~f>:·. "· ·:·:_ <>·.'~.,.-~ ".>:",. _l Drow1n9s Pr:l:0 ·_-:
0
_·0 . . 9- _. . . ~ . . . 

j 4" Min. 4'x 4'x a" 
#4 Bors@S"c.c. each way 2'-9" Max. Cem. Cone. Slob 

3'-3" 

Top of Structure 

STEEL POSTS 
OVER UNDERGROUND STRUCTURES 

See Note I, this sheet. 

~1 -'6 :__--!!I 

"' "' 

NOTES 
l. No separate payment will be made for Installation of guard rail 

W-BEAM RAIL ELEMENT 
over underground structures. Concrete, reinforcement bars, and 
hardware shall be considered incidental to the guard roil pay item. 

2. For rubbing rails installed on small radii, dimensions noted for 
hole spacing should be adjusted to allow splices to only occur 
ot posts. 

3. w- Beam and rubbing rails shall be attached to each post. Splices 
shall only occur at posts and be lopped in the direction of traffic. 

4. The 12" Bocking Plate for the W-Beam Roil Elements shall be used 
at all intermediate posts and shall be the same section as the 
W·Beam Roil Element. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended 711!J I 197/f I Sht . .l.Of~ 
.iD fi- ,-, ~-..... c-,~-4,~-~ ... L ... 

Director, Bureau of Deaign RC-5. ---- .. -._.-, .... --.-.-~-



Adjoining 
Roil Element 

DETAIL A 
All holes to be l" diameter. 

12 112:" Lo 

2"
1 

41/4 .. I 41/4" 

~I==-~~-:i~- _ __ 
-~=-~=i;::=--i-~- ~-;--
::._e,_:::--=··· --:'--::..<;:>.:·T"-

13'- 5l;_g" 

12'-Ei" 

I' Min. 

~ 8" " I . ..,,.f/~ x 6 Wood Post 

/

2-718' x 10" Bolt with 
washers and nuts. 

-- :; 2§,:S. ::,,;:_;;; 

~I 
4-7t8"x a" Anchor Bolts 

'.: -~ . 
. i,, 

L 5" x 31/2"11. ltz'x 6"Lg. 
See Detail A, this sh. 

WOOD POSTS 
OVER UNDERGROUND STRUCTURES 
All other details. shall be as in the Steel Posts Over Unden~round 

Structures details. 
Angles to be mounted on front and bock of posts. 
See Note I, this sheet. 

I 6'·3" for 2-~ 
3'-1\ti' for 2-sc (Typ.l 

--83---
--, I - J 

I 

\-41/4" 

-G)--

1 

-0-
1 

---0-

41,,_g_" _ 1_2" 

-0-
1 

---q, 

-;·-·~ I ~-

-~~- -,"L 

\ 
ti.~, 

_l_ -
ac..t= 1,,..--,..., 

;.f 

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

I 12" Bocking Plate I 
( See Note 4) 

_.\.'-~ <{·of 314"~ 21/2" 
., Slotted Holes for 

Adjoining 
Rubbing Rait 

y; R Typ. 

~I 

" 

I, .. ,,,· I 

2~'\i' i1 1 ~a" Slr>tted t"'ol\:<~ 10, 
518• - 1114" S;,licr Bolts 

W- BEAM RAIL ELEMENT 

13'- I" If 

,. 0 ". 
,. - S ( T ·) .If 

6'·3 for 2 ·SC(Typ.)t-
3'- il/2" for 2 3" 

§." ± Y," 

2" I 3" I 2" 

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

+ ~ 
--~.L=J~---, H los '" I f'J --------

-- '\ 3 " I >a" Slollod o Its 
\14 x I " Splice Bo 54:i' x I /4 

2 y, " Slotted 't_ Of 3/4" X 2 Post Bolts Holes for 

2" 

6" x 3" x 10 GA. COLD FORMED CHANNEL 
RUBBING RAIL 

* See Note 2 

·-
-

'" 

f 

\ 
~-

:..~ ., 
@ 

\ Post Bolts 

' 

/• 

,,.. 
/ 
\ ~' 

·-\, 
,,._ 

-\ 
'.,' 

II" 

!!" " 
1'" a" 

1112· 

. 

8" 

DETAIL B 
Thickness is¾" 

All holes I" /6 unless otherwise noted • ., 
Use some base plate details for 5 1/e 
Cold Formed C- Post and W6 x 8.5 
Post. 

/I 
I 

12~· 

Steel Post ----ii-< 

,, ., , II", 11" Plot, ----._ II "'*""''"""' I 
see

4 

Doto ii B, fh,s ah. ~. ,M< II 4" ,Lml 

3'- 3" 

4- ~8' Anchor Bolts .... _ . . . _ 

s!: 'r;c.itd. -- : ·".'I:~~-:·_~~~~:·:·•\<_/::·_.;~~~:·::'"::~ 7u 

;1 
"' 

Drawings .. · ... -.,."'..4.- '""·· p ""· <? •• ,,,. .• __l 

-· "' 

#4 Bars@6~c.c. each 
4" Min. 

2'-9" Max. 

Top of Structure 

STEEL POSTS 

4'x4'xe" 
Cem. Cone. Slab 

OVER UNDERGROUND STRUCTURES 
see Note I, this sheet. 

NOTES 
I. No separate payment will be mode for instotlotion of guard roil 

SECTION THRU W-BEAM RAIL ELEMENT 
over underground structures Concrete, reinforcement bars, and 
hardware shall be considered incidental to the guard roil pay item. 

,' 

2. For rubbing roils installed on small radii, dimensions noted for 
hole spacing should be adjusted to allow splices to only occur 
at posts. 

3. W·Beom and rubbing rails shall be attached to each post. Splices 
shall only occur ot posts and be lopped in the direction of traffic. 

4. The 12" Bocking Plate for the W·Beom Roil Elements shall be used 
at all intermediate posts and shall be the some section as the 
W·Beom Roil Element. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended () «Ml I 1974 
.iDfi, I:, 

Approved ~ «re I 19 74 
,J?L pem,_.. 

Director, Bureau of D11i9n Deputy Chief Hwy. Enc;ir. --
Sht..!..Of..!. 

RC-52 -- ••• _,..n,oc.,_, ___ ,_, 
------ -



~ - , . 
of~~~·• 

- _ I I 
"'or to be determined ~ en9ineer in field. 

.51 
"'' '!!! 1

1111 I ! 
1.l1 I 

'I 

I I I 

... 
"= '"· 

Same section as 
Roll Element 

29/32" ll. 1"8" 
Slotted HolH 

~4· ll. 21/2" 
Slotted Hole 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

c 
i 
•!:!!I 

1111: 

111 I ~ I 

2' - 0,,. Min. 

0 0 

29132• 11. t Ya· 
Slotted HolH 

Tobi to clear rail 
t6ement by lt32 • 

c 
i 
~ 

oo• 

TERMINAL TO BE PLACED ON FACE 
OF BAIL ELEMENT 

ALTERNATE TERMINAL SECTIONS (SINGLE) 

'Lm1+;~ 
See Detail "//.' for 
modltlootloo with 
flared safety wall, 
or where required. 

~ a112" ~It:" .i" LU" 

,r' 
N 

1/4" fl_ ~ § 
-~ 

Sool •.eld 1/I 3" I 6" I 
both sides r 

DETAIL "A" 
The bridge connection terminal 
modification mor be fobricoted os 
one piece to eliminate welding. 

,, 
'• 

--E:C3-

-m--1~~~ -1······· ,·· -1 -

'\';JI, 314" )I, 3" 

Slotted Holes 

~::.1-~--

4~' 41~" 

" 
~ 

--
" 

I" '1' Holes for 
7ta "11l Bolls 
with washers. 

TERMINAL SECTION BRIDGE CONNECTION 
"'-*Splice bolts shall be provided with a lock nut or double nut and shall be 
tightened only to a point that will allow guard roil to be free to move. 
Splice bolls shall be centered in the slotted holes. See B.C. Standard 
Drowings for attochment details. 

5rij' i 1a" Oval 

see table 

POST BOLT 

Recess ¾d' Deep 

'"\~. ~" t!j Shoold~o 

~ Ill\\ ~a" 

-v4~ 

SPLICE BOLT 

J;i ,,,.,. ~0-1 
t-'" ~ 

Recessed or 
Chamfered 

NUT 

-~--- -· . --· -· ....... ,,.,,,.., -
Post Rubbinq Roi I 

w-eeam 

W6ll. 9 a 
4 ½?" Post Bolt 2•Post Bolt 5 Y-8" C Post 

Wood Po,t 12" Post Bolt 16" Post Bolt 

I" I II;; " 

~ .. @··~r2rt 
-~·-· - __....,,,. t ~ 91::11~1©1 

STEEL WASHER 
IIOU .!I!!!. 

STEEL PLATE BRACKET TO POST 

!QJll 
l. Splice bolts shall d8"elope: the desi9n strentHI of tM rail 

element. 
2. Post bolts shall witn1tand a 5000 pound skle pull in either 

direction without ruptun. 
3. No odditionol com..-,isation will be allowed f« ~ Terminal 

Section Brid9e Connection with welded plate fOf tior.d walls. 
4. The round heads of the Post and Splice BOits me, N 1l'9htty 

notched to provide for wrench. 
5. AH terminal :,ections shall be 12 oauge 9alvanized stNL 

Commonweolth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended Jn~f 1,,/Pld IApp,m; :1,-4{•7A I Shtiot.§.. I 
AD 4 , , ~j_ic---~-c..o.lL,~ .. ~""L ..... , .. £. ....... 
Director, Bureau of Design V Deputy Chief Hwy. Engr. RC-52 

-·· _.,. """"'"~" ... , ........... ,N, .. 



R>ce / 
ofwoll~~ 

~' '--1!·* ~- I I 
* or to be determined by engineer in field. 

6" ?:.' 

f I~~~: Y I I r"• .~ Ii ;s?I ~ ,~ holos to, -· / ,aglbolts 

1/4" It 
:..~1 
-

Seo I weld 1 /[ 3" I 6" I 
both sides r 

A" 

4" 
Mlii: 

..... 
"~" 

itg• Offset 

Some section as 
Roil Element 

!I 11 !: •"~o o11 I 
~ _- ----=-- - -~ ;;;-::_I- --- --- "--- :1: 

I \ =~ 

I 
.~~\~<i 

,, \_ 
29132" x l Va" ~4" x 2 Vz" 

Slotted Holes Slotted Hole 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

ALTERNATE 

-=-

2'-6 11 

_e 1i' al/2" 

~~I--=> 
~ 

~ -1-
- -·-=-· 

--=--· -c =-~--
~ 
"' 

41/4" I 41/4" 

§ 

--

""'" 314" X 3" 
Slotted Holes 

I" Ill Holes for 
..----,~---,~--, 7/a "1?5 Bolts 

with washers 

DETAIL "A" 
The brid9e connection terminal 
modification mar be fabricated as 
one piece to ehminote welding. 

TERMINAL SECTION BRIDGE CONNECTION 
**Splice bolts shall be provided with a lock nut or double nut ond shall be 
tightened only to a point that will allow guard roil to be free to move. 
Splice bolts shall be centered in the slotted holes. See 8.C. Standard 
Drawings for attachment details. 

.~ ,. 

~ 
k'.'./ 

7 
.;~ ! '"J/::J30• /]¢ L__~ 
::::,,...., :--. ' ' 

I I "+'ii q·,,1 I 2"Min. 

29132" x 11;8" 
Slotted Holes 

c 
i 
;,, 

TERMINAL TO BE PLACED 
OF RAIL ELEMEN 

TIONS 

Recess ¾2" Deep 

5 " 1." Oval Should~e "e )l a ----1 

--1,, 3' 11111 "•' , n,,,11 ..i11 lil1 tlii\ 111111 % - ~r, 
r.i~ 1--"L" 

~ ,:,,,, i(Q-\ 
,15.i~~~" , .. 

8 ···" ' ., ! -

see table 

POST BOLT SPLICE BOLT 

Recessed or 
Chamfered 

NUT 

TABLE OF POST BOLT LENGTHS - L 

Post Rubbing Roi I 
W-Beam 

WG x 9 a 
4 ~2" Post Bolt 2"Post Bolt 5 3/a'' C Post 

Wood Po,t 12" Post Bolt 16
11 

Post Bolt 

I" X 11116' 
9/s,iTk,~lf16•o;o, 

131,i."Dia.~ 

r· TdSlotj~ole 

I 3" I 

STEEL WASHER 
BOLT NUT 

STEEL PLATE BRACKET TO POST 

NOTES 
Splice bolts shall develope the design strength of the roil 
element. 

2. Post bolts shall withstand a 5000 pound side pull in either 
direction without rupture. 

3. No additional compensation will be allowed for providin9 Terminal 
Section Bridge Connection with welded plate for flared walls. 

4. The round heads of the Post and Splice Bolts may be slightly 
notched to provide for wrench. 

5. All terminal sections shall be 12 gouge galvanized steel. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended 2$1~ {, 1?781 ARproved ~':((97A 
4D. fl a' r ,J..1=--~---~1£.!'L~'f-~ _ _.,,L,. .. ,.c.£..., 
Director, Bureau of De.sign Voeputy Chief Hwy. Engr. 

Sht.~Qf]_ 

RC--·· -· 



_, .. ,._,.,,.,, .. ,._ 

(steet 
1 Post \ 1-., 

Steel 

w- Beam 
Roil Element 

Side of 
Traffic Flow 

Offset Block (Modified) 

Rubbing Roil 

15° POSITION 

STEEL POSTS 

ctoi?lf4'j. 
--- ,z. 1fi s\o' 

W • Beam 
~--------. Roil Element 

I" 9" 

j 
... ~ 
<v 

.• ~· 
w- Beam Roll Element 

-----~ Side of 
-- J I" Traffic Flow ----i-

/ /I ~ ~a" 0 Hole for 
t ' 3/4 11 ti K 2" H.D. HeK 

Bolt and Nut 

)~" Steel Post 

TYPICAL FOR 
30° THRU 75° POSITIONS 

,.>c_ 
Nt-""~ t,.: 

-" 

"""' I 
' 

w- Beam 
Rail Element 

1112" 

I. Wood 
Post\ 

L 
Side of Traffic 
Flow 

Wood 
Post 

'"i1 
1----i 

Side of 
Traffic Flow 

Lwooo Offset Block (Modified) 

~o POSITION 

WOOD POSTS 

~- 1ta" 0 Hole for 
~ 3/4"" K 8

11 

H.D. H8K 
Boll and Nut. 

TYPICAL FOR 
30° THRU 75° POSITIONS I 

ROTATING BRACKET REQUIREMENTS \ 
~ 

v- Rotating Jt Bracket 

5'-3" 1 s'-3" 

W6x 8,5 POST 

POSITIONING 
OF 

6'-3" 

5 ~i' 

Rotating 
Bracket 

6'-3" 

C-POST 

OF ROTATING BRACKET 
THE END TREATMENT 

IT 
Rotating 
Brocket 

; 

' 

5'-3" -{- 6'-3" 

8
11 x 6 11 

WOOD POST 

ON POSTS 

1P m.. it ~ ~ 

ate 2 

[ r::::::::::ni5~ ·-- --- I;:> -•• 

,,. \· .. 

'\ 

_..,./ 

I I 

'' 
~ 

'· 

Pay Lil'!:!.i_t 

I -·-~ 
/ - < "· / 

'':, 
.-.~ 

7" 

PLAN 
( See Note 5) 

e 2 Strong Post End Treatment 
for Guard Rail See Note I 

I 
·-._/ 

tj\!• 
11 
LI 

Delineotor, See Note 3 

Rubbing] 
Rail 

33" 

I' 
IJ 
fl u 

TYPICAL 

II 

;,x
' lJ r, ·. u 

See Ch fOr 
Ht. of Pists, for 
End Treatment. 

ELEVATION 

TYPE 2 STRONG 
END TREATMENT 

POST 

Type 2 Strong ·Post End Treatment shall be used for Type 2-S, 
Type 2-Sf;, Tye& 2-S Special, Type 2-SC Special, Type 2-S 
Modified and \tp'e 2-SC Modified Guard Roil. 

' HEIGHT OF POST 

ROT A TION jlNGLE 15° 30° 45° so• 75° 

2-S, 2-'5 MODlflED, 1'-10" 1'-7" 1'-2'r4' 101t2· 511£ 
2-sc, ~-sc MODIFIED 

2-s \~PECIAL, 11-511 11-2v2· ""'• sV2" 41/2" ?=~C S~ECIAL 

1r h?: . , .... ,. 1 n:z ~ :> .. ·' ., .. ,,.;. 

TT 

N 
u 

1'-91/4" 

TT 
u 
0 

75• 

2'-71~" 

.,,. 

4'-31/4" 

For alternate Type A 
insert assembly see 
B.C. Std. Drawings. 

;1--

Terminal Section 
Bridge Connection 

3" MOK. 

i ~i~ 12' 
Cone. Anchor A-~,-_J 

Block 7, " 
4- Ve !II 
anchor bolts -
18" lg. (Min.) 

NOTES 
Payment for Type 2 Strano Post End Treatment will include the last 37'-6 11 

of sloping rail, terminal section, hardware, and concrete. 
2. This length of rubbing rail is not ta be included as part of the end 

treatment and should be incidental to the guard rail pay item. 
3. Installation of delineotar assemblies shall be done under a separate pay 

item or contract. For additional details, see Traffic Standard TC-7709, 
sheet 3 of 4. 

4. This standard depicts only the necessary dimensions for uniformity and 
interchangeability of rotating brackets. It does not show details of the 
rotating bracket for supporting the rotated portion of the end treatment. 
o'nly rotating brackets which ore supplied by on approved manufacturer 
as listed in Bulletin No. 15 will be permitted. 

5. All offsets are measured from the projected front face of the guard 
rail to the face of the post. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Sht.~Of~ Recomme£.d f ¼TZ, 4 /974 
4D. '·, 

Director, Bureau of Dnl_l!I 
··"°'a &2'Ai:.::4 

Deputy Chief Hwy. Engr. RC;,.52 ---- M 



Modified Terminal Section -
BridQe Connection, See 
Detail A, sh.5ot6 

5ta" {16mm) l1' 
Brocket to Post 
Bolt with Steel 
Washer, See 
Detail, RC-52, 
sheet 3 of 6 . 

r::::= 
18"(457mml 

See Detoi! B, 
sh.5 of6 

2'(".:?,~m~ 

Post Bolt, 2" (51 mm), 
Sn Detail, RC-52, sh. 3 of 6 . 

TERMINAL SECTION- B.C.T 

l,'2" 
(12mm) 

16" (406 mm) 

#-

12'-6" (3.810ml Typ.* 

I 
., :,.1 

II 
II 

33" * II 
(838mm) u 

I 
I I 
11 
lJ 

* See Note I, this sheet. 

/3t4"(19mm)¢ 

/ 1½."(3Bmm) 

1\12" _ 
(38mm) 

14"(6mm) V ~ 
3/a"([Omm) R. - 1 

~11 ; .-£j 
V4't6mml 

1lr16°(27mm) ii 

V4'(6mml 

ANCHOR PLATE 

Rubbino Roil 

W-Beam P.·•il Element 

----~ 

.. 
11 
11 

31"* 11 
{787mm) lJ 

2" 
(51mml1 

~ 
'\ 

1t4'{6mml 

/ 
_/ 

'" '"s .... , 

5 '{1.5 ml 
Min. ~--rr- -

5'{1.5m) 
Min. 

Top of Slope ____ \_--
Anchor Plate 
Detail th· , See ' is sheet 

+ 24"(610mm)¢ 

-1-- ---f----,-~ 
I 
I 

I 

20'{6 m) Min. --------Post 

Offset 
Brocket 

1 

I 
I 
! 

Grode End Treatment 1 
area to a ma1c 12 = I slope, 
for limits as shown 

Cem. Cone. ~,-----/-----
Footino 

See Terminal Section -
B.C,T., this shMt 

I0~4'{273mm) 

PLAN 

1·-2~4" 
{375mm) 

1'-6'4' 
{476mm) 

2'-0" 
(610mmY 

2'-63/4' 
(756mm) 

3'-0¾" 
(933mm) 

4'-31// (1.302 ml 

Traffic Direction 

Pay Limit for Guard Roil 25' {7.620ml Breakaway C.ble Terminal End _Treatment 

---~~--
: .. 1 .. 
11 11 
11 

29M* 11 
I I (737 mm) 11 
lJ lJ 

(Omit Stul Plate from Post Bolts l 

3 Spacu@ 4'-2M (1.270m) 2 Spocu (@ 6'-3"(1.905m} 

rMIJS'"IM"/MlllV,<:;:,fflM"/J:::l•"/1 

I I I I 
11 11 
11 I I 
u u 

L 27" ( 6B6 mm) Typ. 
for End Treatment 

II 
II 
II 
11 
u 

B.C.T. IT 12" 
Top';;'~;'"'~ (305mm) 

~,] I I 1tW6,W6 
Steel L J Fob<ic 

J L 3"{76mm) 
Typ. 

18" 
(457 mm) 

~B.C.T. Terminal Poat 

~ 
E . s., Cable AnChOt'"Of' lcD L J ~o,,,;,. th;, ..... ._ 

\_ Class A Cam. Cone. Footin9 or •llernate + 
Coble Assembly, See Detail, I-CT Found. Poat 

RC-52, sh. 5of6 

NOTES 
BREAKAWAY CABLE 

ELEVATION 

TERMINAL END TREATMENT l. Breakaway Cable Terminal End Tr•otment shall be used for 
Type 2-s, Type 2-sc, ,-ype 2-s Special, and Type 2-sc 
Special Guo rd Roil, when specified. 

B.C.T. Terminal Post 
See Detail, RC-52, 
sheet !5 of 6 . 

Cable Assembly, 
See Detoil, RC-52, 
sheet !5 of 6 . 

& 5ta" ( 16mm) 0 
High Strength Bolt 
ond Nut with 3 ----:aa., 
hardened round 
washers. 

-rr--_ 
1/ > ~./..... I/--. 

--sL _ _1'!!_1.Jj-~ 

Base 

Bearino Plate 
See Detail, RC-!52, 
sheet !5 of 6 . 

Topered Washer, 
See Detail, RC-52, 
sheet 5 of 6 . 

7ts" (22mm) 0 ~SBJJ-;rewse;Plo-t,B "'14!_'_~- Foundation Anchor Aocho, Bolt, : i ,( , Plot, °' oltmolo BCT 
18"(457mm) long, ' . . Foundation Post, 
w;th '"' ood woshOI " , " / c·I " -• •• s .. oo1,;1, RC-52, 

- "' ~ '!"-°' · sheet 5of6 

Approaching guard rail height shall be transitioned as shown 
where necessary to the 27"{686 mm) h•ii;iht for the Breakaway 
Cable Terminal End Treatment . 

2. Payment for the Breakaway Cable Terminal End Treatment wilt 
Include the last 25' (7.620ml of roil element,posts,terminal sect
ion - B.C.T., cable assembly, hardware, anchor and beorino plates , 
excavation , ond Class A Cement Concrete. 

3. Bose Plate bolls shall be torqued to 155-170 ft.-lbs. (210-230 N·m). 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

,BUREAU OF DESIGN 

TYPE 2 STRONG POST 

GUARD RAIL 
& See Note 3, this sheet. BREAKAWAY CABLE TERMINAL END TREATMENT 

CABLE ANCHORAGE DETAIL 
Recommen~J'. l2?B 

,dLJ e 
Director , Bureau of Design 

Sht . ..1.0f _§_ 

RC-52 



Modified Terminal Section -
Bridge Connection, See -
Detail A , RC 52 , sh. 5 of 5 

See Detail B, AC 52, 
sh.5 of 5 

%" {16mm) 121 
Brocket to Post 
Bolt with Steel 
Wosher, See 
Detail, RC-52, 
sheet 3 of 5 . 

''''::';·-~ --

r== 

lt2" 
{12mm 

\J_g-'=-::;-· 

!8"(457 mm) Post Bolt, 2"(51mm), 
See Detail, AC-52, sh. 3 of 5. 

TERMINAL SECTION- B.C.T. 

15··1405 mm) 

2" 4" 4" 4" 

<'Q' 

: .. , 

11 
11 
11 
u 

12'-s" (3.810ml Typ.* 

33
11 * 

(838mm) 

>, 

11 
11 
11 
u 

* See Note l, this sheet. 

/'r,;'{19mm)¢ 

{51mm) 102mm) (102mm) (102mm) / 11'2"(38mm) 

/ 

~ ,~ ~- ~~- ~_, 'f-
,._ ____ -- ~ 

-- L -- ~ 

~--~- '_,½_ ~- '~ 

,[w J ,l! ~ i Ll 
IVz' ~'{6mm) / 

{38mm) y,., 
I 16 {27mm) !Z) 

V,i'(smm) 

ANCHOR PLATE 

2" 
(51mm)i 

--- ---- ----
Rubbing Roil 

W-Beam Roil Element 

/ 
_/ 

'" r,es ,,,,,,) 

--------Post 

5'{ 1.5 ml 
Min. 

~ ---rr--
1 

I 
I 
1 

~~ ~"{273mm) 
10 4 ~" 

1'-2'14 
(375mm) 

PLAN 

-

5'(1.5m) 
Min. 

Top of Slop, \_ ----- ------ _-

-- Anchor Plate, See 
-- Detail , this sheet 

_______,I - - ---f-- I ~ 
I 
I 

Grade End Treatment ,7 
oreo to a max. !2, I slope, 

f" 24"{610mm)¢ / ~, I 
Gem. Cane. V '"' I 

20'{6 m) Min. 

for I imits as shown 

1'-63~' 
{476mm) 

2'-0 11 

{610mm) 

Footing 

2'-63/4' 
(756mm) 

3'-0~4" 
(933mm) 

Ste Terminal Section -
B.C,T. This Sheet 

4'-31~" (1.302 m) *''* 

Traffic Direction 

Pay Limit for Guard Rail 25' (7.620ml Breakaway Cable Terminal End Tre:atment 

**The offset dimension may be 
reduced to accommodate restricted 
clearance conditions. 

'Hi rr 
;,•I ,., 

11 11 
11 
11 

29"* 11 

LJ 
(737 mm) 11 

LJ 

BREAKAWAY CABLE 

., 

CABLE 

( Omit Steel Plate from Post BoTfsl 
4'-2" {1.270m) 2 Spaces (a) 6'-3"{1.905 m 

27" ( 686 mm} Typ. 
for End Treotment 

END TREATMENT 

-rr--.,.. 
--{--L.. { ;--. 

--.LL ~ 

Plate A 

Plate B 

Base Plate C 

ANCHORAGE 

Bearing Plate 
See Detail, RC-52, 
sheet 5 of 5 . 

Tapered Washer, 
See Detail, RC-52, 
sheet 5 of 5. 

DETAIL 

Foundation Past, 
See Detail, RC-52, 
sheet 5 of 5 

8.C.T. 
Terminal 

Post 

301;2' 
(775 mm) 

l2" 
(305mm) 

~ 

IB" 
(457 mm) 

_____________ B.C.t Terminal Post 

Depressed and Rounded 

31,,2'(89mm) 

W6xW6 
Steel 
Fabric 

See Cable Anchorage 
Detoil , this sheet. 

LJ 
Closs A Gem. Cone. JL 3"{76mm) 

Typ. Coble Assembly, See Detail, RC-52, sh. 5 of 5 

NOTES 

L Breakaway Cable Terminal End Treatment shall be used for 
Type 2-s, Type 2-sc, Type 2-s Special, Type 2-sc Special, 
Type 2-s Modified, and Type 2-sc Modified Guard Rail. 
Approaching guard rail height shall be transitioned as shown 
where necessary to the 27" ( 686 mm) height for the Breakaway 
Cable Terminal End Treatment. 

2. Poyment for the Breakaway Coble Terminal End Treatment will 
include the last 25' ( 7.620 ml of rail element, posts, terminal sect
ion- B.C.1, coble assembly, hardware, anchor and bearing plates, 
excavation , and Class A Cement Concrete. 

3. Base Plate bolts shall be torqued to 155-170 ft.-lbs. (210-230 N·m). 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Reczended ~/ t'fl8 

~ LJ.#-=-
Director , Bureau of Design 

.,_ .. 
Sht.~Of~ 

RC-52 



3t,4'11 Holes 

~I 

" ol ·' 
NI 

~'<t 

"' 

,.,. 

... 

1/4" Protection Plote j 

·~ 0 ~ 0 :- 30° 

2'- o'' 

--. 
6" 

;...J?::: 130° 

-2 14," " 
l"'I '-''i:' l\l,,--29/32"x11ta 

Slotted Holes -------. 
" " ~~ 

, . .,.,_ ,\ 
elements by 1/32" 

" " ~ 

.... 
<of 

VS' Offset 

Some section os 
Roll Element 

~o o] I C 

~I- -- :> 
I \ ~ 
¼ ~ ~-\-o. 

29132" x I 1/8" 
Slotted Holes 

' \_ "•"' 2"2' 
Slotted Hole 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

\ 
'· 

'-- ., 
\,,. 

" " 1€ 
li 1 I; 
'I' 
Iii 

I 

I 

•" Mt;: 

V 

2'·0" Min. 

0 0 

29132" x I Va" 
Slotted Holes 

Tobs to clear roil 
element by 1132" 

" " N 

30° 

TERMINAL TO BE PLACED ON FACE 
OF RAIL ELEMENT 

TERMINAL SECTION (DOUBLE) ALTERNATE TERMINAL SECTIONS (SINGLE) 

Fooe~ ~ ~ 
of woll --;-- ~ ~ .J..:o • 
~/ I 

·r,~~ 1. =l -
,!!' ~~-1 -m-"' - I · · · I -

--

-¥ or to be determined by engineer in field. 
2'- 6" 

~" 511£ eV2" 

-~ 

4l\. i\ 4" I 2" 

See Detail "ti.' for 
modification with 
flared snfety wall, 
or where required. 

~ 
1/4" fl - 1 

~·- :c ~f ~ ~ 
-~I 

--= 
Seal weld 1/[ 3" I 6" I 
both sides r 

DETAIL "A" 
The brid9e connection terminal 
modification may be fabricated as 
one piece to ehminote welding. 

It.§. ,, 
"' 

~ --,-@-0- .-1--1-

~ 1 
·-j ± ~ -~ = 1-~~ -- - L 

-m--1~ 

'¥11< 314" X 3 11 

Slotted Holes 

41~· 4111_" 

TERMINAL SECTION 

~ 
"' 

I t" ¢ Holes for \ 
t----1----,-.--; 1ta "¢ Bolls "' 

with washers,. 

BRIDGE 

\ 
\ .r,. 

CONNECTION 
.-~Splice bolts sholl be provided with a lock nut or double nut and sholl be 
tightened only to o point that will allow guard rail to be free to move. 
Splice bolls shall be centered in the slotted holes. See B.C. Standord 
Drawings for attachment details. 

\.,, 

\ 
' 

/1 
1' 
i 
" 

' 

/1", (;/)-) 
i I -r -
l// 

I 
. d (;:i___ 

.1 {_. 
I - C'....--r 

,_...,.---;_,,I/) 
'.2 ,,... \) __ ) 

518 x Ya" Oval 

POST BOLT 

Sho,ld~e 

~ 11\\1 %" 
-t.;~ 

Recess ~2
11 

Deep 

•''\:·--· t!j ~ ,,,,,, ~01 
t-''" ~ 

Receued or 
Chamfered 

SPLICE BOLT NUT 

TABLE OF PO_ST BOLT LENGTHS - _!,,_ 

Post Rubbing Rall 
W-Beam 

W6 x 8.5 8 
4 "2" Post Bolt 2"Post Bolt 5 Y8" C Post 

Wood Post 12" Post Bolt 16" Post Bolt 

I" X 111us" 

•164 Tk,~ l\s' D;o. 

13/4" Dia.~ 

l' T6Slotj~ole 

I 3" I 

~ -i~f-- --lf.'. I ,,,,,,.1 

@ 0~$-~tgj 

STEEL WASHER 
BOLT NUT 

STEEL PLATE BRACKET TO POST 

~ 
I. Splice bolts shall develope the design strength of the rail 

element. 
2. Post bolls shall withstand o 5000 pound side pull in either 

direction without rupture. 
3. No additional compensation will be allowed for providing Terminol 

Section Bridge Connection with welded plote for flared walls. 
4. The round heads of the Post and Splice Bolts may be slightly 

notched to provide for wrench. 
5. All terminal sections shall be 12 gauge galvanized steel. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended f «-Mt I lfZG 
4D A. ,:6 ·, 

Approved /J r«nzt I / 9 74 
&(f L ?A'..,..... 

Sht...i.Of..i.. 

RC-5 Director, Bureou of DesiQn Deputy Chief Hwy. Engr. -fi -fi .. 



5\f 
(140mm) 

3•(16mm)1 

I 
7•(I711M1) 

r,,,·, ..... , 

... - (6m111) 

B.C.T. 

Base Plate A , 
See Detail, this sheet 

ct_ Post 

Base Plate B, 

TS 6 11. 6 11. 0.1875 
(TS 152mm 11.I52mm,r.5mm) 

.......... ,. .... 1: I 
Cf. i - ~: ® cc_.,,_._,, 

@> =---ir 

1,.1 "• (19 IMI) 

3"(76 mm) 

1~4(45mm) Dia. 

tlt4"(32mml 

I ±-d I r + f 2Vs" (54mml 

TERMINAL POST 

@ 

@I@ 

<D 
@)i 

@ 6'-0~4" 

® 3'-4314' 
© 24" 

@ 6" 

® 2" 

® 318' 

© 9" 

® 18" 

<D I" '• 

GRADE 

)~6 (8mm) 

® 

2@11" 

%" (19 mm) Plate 

(1.852ml 

{1.039ml 

(610mm) 

{152mm) 

(51mm) 

{10mm) •I 30°Typ. 
E 

(229mm) 
a, ... 

(457mm) 

{6mm) 

"' _, 
E _, 
E 

0 
! 
.,;I 
" 

4~~· (114mm} 

13/8' 
(3Sninl1 

t 
2"(5Imm) Dia.Holes (3) 
Typ. ll B Only 

114" (32 mm) ia 

1lt4H (32 mm) j I 4"(I02mm) I 
9"(229mm) Plate A 

9Ve" ( 232 mm) Plat• B 

lt4"(6mm) It BASE PLATES ASB 

....-----i--- 30• Appro11.. 

BCT FOUNDATION POST 

iL ,. -,, 
125mm) \ s;:::_1_£=~-~:J..:==>±J / 

5Vz." (I40mi:n) 

• E 

" '°I "N =- ~ ~NI .. 

111111111 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I ______ _I 

FOUNDATION ANCHOR PLATE 

6'-6" (1.981 ml 

Std. He11. N.ut a 
Wosher - Both Ends 

%" {19mm) ~ 
Golvonized Coble 

CABLE 

(13~~~1 
3ta" 

(10mm) 

111,,;" ( 32 mm) iZI 151~' (41 mm)¢ 

ASSEMBLY 

Bose Plate B 
See Detail, this sheet 

!¥16" 
(8fflm) 

Bose Plote C 
See Detail, this sheet 

I"( 25mm) ~ 

~~o•App,o, 

3" (76mm) 

1V2"{38mml 

~

• 
~

. ! •' ~ E 

. . -- ~ 
~ 
~ 

1~16" { 17 mm) o;.\ 
DETAIL 

For other details see 
sheet 3 of 5 

A 

2'- 41~1§
0

(732 mm) 

a11z· 21/4" (57 mm) 
(216mm) 

Tabs to clear roit elements 
by V32" (0.8mm) 7 

·~1· ~• 
"'= -~ 

2~32' {23 mm) 11. 1lta" (29 mm) 
Slotted Holes 

DETAIL B 

E 
E 
~ 

;;: 

11"(279·mm) Rod. 

~: 

§__:'_(l52mm) 
Bor%"(16mm) 

• E V4" (6mm) 

. IE ~E ..... 
" 

~ 
0 

"' .. 

3• 
(76mm) 

j 
¾"(t9mm) 

BEARING PLATE 

I rr,;.·,,6_, 

,--+--------;] {J 
1¾" 

(44mm) 

11/4" (32 mm) ,t JL '"·"-) 
TAPERED WASHER 

6i,,;_(16'5m,n) 

I"(25mm) I I 4~ {ll4ffiffl) ! 

''if E ,;f- E 
"' "'0 
~ (P 

I"(25mm) llli 
Holes(Typ) 

~ = -1 -
ti> ~ E -

"'~ l" (25mm) t 
.L..-..f-{+ 

BASE PLATE C 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Sht.~Of§.... 

RC-52 



~ Rotating Jt Bracket 

5'-3"~- 5'-3" 

W6 x 8,5 POST 

POSITIONING 
OF 

& lP t rt _a? rr n:z J;z~_;) 
~- ~ h{. 

.;_N 

75' 

"' • 15' ,;,. . . 
w- Beam Rail Element 

------ + 1" Traffic Flow Note 2 ~·~---..__...--------------- ~· 
------~ Sidoof 

I - ---, 
/I ~a" !II Hole for ------ ) r:::::::Po•t- - - -,7 

J½_g_" 

' 3/4" ~ ,. 2" H.D. H•l 
Bolt and Nut 

Steel Post 

TYPICAL FOR 
15° THRU 75° POSITIONS 

STEEL POSTS 

Wood 
Post 

w- Beam 
Rail Element 

1lt2" 

2" 
Side of 

Traffic Flow 

7t~' !II Hole for 
3/4' 1,11 ,. e" H.D. He .. 
Bolt and Nut. 

TYPICAL FOR 
15° THRU 75• POSITIONS 

WOOD POSTS 

ROTATING BRACKET REQUIREMENTS 

I
ototiog 

kot 

' 

51ia" c-POST 

OF ROTATING BRACKET 
THE END TREATMENT 

IT
Rotoling 
Brocket 

. 

5'-3" 4- 5'-3" 

8
11 x 6 11 

WOOD POST 

ON POSTS 

Poy Limit 
for Guard Rail 

I I 

~ 

•• 7" 12" 

PLAN 
( Sff Note 5) 

37'-6" Type 2 Strong Post End Treatment 
See Note I 

Delineator, SH Note 3 

33" 

11 

s.. Chart for 0 
Ht. of Po1t1 for 
End Treatment. 

ELEVATION 

1'-3" 
{Tr,.) 

. II 
3'-3" Min., Typ. W 
All Posts n 

_L_U 

TYPE 2 STRONG POST 
END TREATMENT 

Type 2 Strong Post End Treatment shall be used for Type 2-S, 
Type 2-SC, Type 2-S Special, Type 2-SC Special, Type 2-S 
Modified and Type 2-SC Modified Guard Rail,when specified. 

HEIGHT OF POST 

ROTATION ANGLE 15° 30• 45° 60° 75° 

2-s, 2-s MODIFIED, 1'-10" 11-7 11 1'-2~.· 101t2· 5112" 
2-sc, 2-sc MODIFIED 

2-s SPECIAL, 1' -5" I'-21/;i' 11¾" slt2" 4 112' 2- SC SPECIAL 

1'-9V4" 
2'-1V," 

II 

~ 
u 

I I j i u j,/ ., 
n cone. Anchor __,....,..--L_~ 
LI lllock 

NOTES 

4'- 3V'4" ... 

I.. Tile offMf 
~mayN -·· COMMNllfe re1tricfN 

c6NrClftCe condilton1. 

Few ....,_.. TJ,e A 
iftNrt........, ... 
AC.SN.DraMnta. 

T ....... I lec1ion 
9r"'9e CoMtction 

.:s·Ma. 

4- "•"If -~ -Ill l1. (Mlt1.) 

l. Payment for Type 2 Strong Pol;t End Tniat"'9nl will inCNde Hie lest :,7'-6" 
of sloping rail, terminal section, hard.ore, and concrete. 

2. This length of rubbin9 roil ii not to be included as ,ort of the end 
trtGtment and shO!Jld b• inciclentGI to the guard rail pay item. 

3. Installation of delineotor asNmbliH shall be done ~ a sepa,ote pey 
item or contract. For additional details, see Traffic Sklndord TC-7709, 
sheet 3 of 4. 

4. This standard depicts only the necessary dimensions for ooiformity and 
interchangeability of rotating brackets. It does not show details of the 
rotating bracket for supporting the rotated portion of the end treatment. 
Only rotating brackets which ore supplied by an approvt:d manufacturer 
as listed in Bulletin No.I5 will be permitted. 

5. All offsets ore measured from the projected front face of the guard 
rail to the face of the post. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG 
GUARD RAIL 

POST 

TYPE 2 STRONG POST END TREATMENT 

Recomme£d ja,f I 15'7 B 
,4JJ. :f ·, 

Approved 

Director, Bureau of Design ~:pu;; 

.'1s9± l \218 

22 /:d.,L · 
Chief Hwy. Engr . 

1"'COO o, 

'""" ., 

Sht.!..Of .§... 

RC-52 



.-, .. KHIOl11>,.,o.,.,. 

5Vi' 
(140mm) 

Bose Plate A , 
See Detail, this sheet 

It. Post 

TS 6x6,r,0.1875 
(TS 152 mm ,r, 152mm x 5mm) 

3"(76mml7 

r 

7"([78mm) 

3"(76mm) 

l's" (22mm) 

'4 (6mm) 

~i .,, 
... 1 

~ 

B.C.T. 

I 

E 
E 
"' ~ 
1 3/4' 

(19 mm) 

1 
TERMINAL POST 

13"(330mm) 

13t4'(45mm) Dia. 

t1~"(32mm) 

21;;" '! a (54mm) 

"' "' '.i_; I 10"(254mm) I I 1v2"(38mm) 

" 

BASE PLATE 

Std. Hex Nut a 
Washer - Both Ends 

314" (19 mm) IZl 
Galvanized Coble 

s'-s" {l.981 ml 

114"(32mm) Ill 

~_Ir.-" 
(133 mm) 

3t " 8 . 
(10mm) 

151~
1

(41mm)¢ 

CABLE ASSEMBLY 

-.... 1 n=-=-=-=-=71 I o 
II II 

5 1l2"(140mm) 0 

Bose Plate B, 
See Detail, 
this sheet 

2"(51mm)L 

Bose Plate C, 
See Detail, 
this sheet 

I"( 25mm) gt 

(l Post 

31/2" (89 mm) 

5mm) 

>--f- 31,12' ( 90 mm l 

POSl 

~ 

-~ --+'fl~ 

-=--+ 

DETAIL A 
For other details see RC 52, 
sheet 3 of 5 

-"' 
~ 

3/4U {19mm) Plate 

6" (152 mm) 
Bor%"(16mm) 

3/a''(l0mm) R. Typ. 

El 30°Typ. 
E 

"' ... 
N 

E 
E 
0 

" 
'.l,,i 
"' 

4"(l02mm) 

9"(229mm) Plate A 

'91/g" ( 232 mm) Plate B 

BASE PLATES A 8 B 

"-

_........---t- 3 O O Approx . 

2' - 413/16' ( 732 mm l 

2
1
~" (57mm)------ {21t!'~) [2"{51mm) 

Tabs to clear r01l elements . 
by V32" {0.8mm) 7 ~---

" ' I . 

- IE ~E 
N= -.., 

-----@-, =---~---= 1----=.;, 

:1 :,ii 
il 

2~32(23mm) x 1!ta"(29mm) 
Slatted Hales 

DETAIL B 

11/4" (32 mm) IZl 
3" 

(76mm) 

BEARING 

. IE §E 
N,-

,n 

• E 

"' 0 
N 

'm 

PLATE 

lt4• (6mm) 

J 3~' (19mm) 

I rt"'•" (16mm) 

>------+-------] -v-
t3f/ 

(44mm) 

11/4" (32 mm) ¢ J l-- 1ta" (3mm) 

TAPERED WASHER 
11"(279 mm) Rod. 

E 
E 

'" 
" ~I 
1 Commonwealth of Pennsylvania 

DEPARTMENT OF TRANSPORTATION 
BUREAU Of DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Re42r~< NM 
7 

Director , Bureau of Desion Deputy Chief Hwy. Enj_r. 

=•• -· 
Sht.~0f .§.. 

-52 



3 11' 
13' - Glt2:° 

51/4" 12' - 6" 61/4" 

~ -~ 11015" 
~ 2. 25" t O .125" I I -o.os3" 

Post Bolt Slots " ~-4' x 21/2" 
I I , 

0.25" R. Typ 4 I I 1'•' 0.37!5
11

R. 

~8:~f 
Post Plate 
a"x 24"x 114" ----y-f ... , -

S3x!5.7~ 'eMx24•x"4" 

~·"' -~ -i ·. ~ 
---a,-

-CD~ 1-

~ -~ 'f 
12 Ga. 

. 1- - cp 

Bose Plote, 

~l:"0 I 

DETAIL D 
RAIL ~LEMENT 

~ 
~ 

2"1 4V4' I 41/4' 

Shoulder 
" ,, , ~.· 0,01 ,,,~ 

. __l 
~ \\\\\ =.#' 

1i~ ,,, •. 

J 1 ~o ~-4!' (o-, 
T ' I 

g_'-Q" Min. 

1,.:IL ~ 
-~ 

SPLICE BOLT 

Recess 3/32_ deep x l;:>!I 16 

HEX NUT 

DETAIL F 
BEAM SPLICE HARDWARE 

3' - 3" 

See Detail M,-............_ I d I I 
this sheet. ~'iffe!! ,...,;: 1.. 11Q,l:'ileft!:!§ 

Level 

;lf:-./)f'_: ... :~.-o:::;/"'~{-.,"'::_.~~----::_-:~.:;'. 7,. 
4ta_i! ----:--1!.~,,...,..~~----.-,r-::;.'T _l 

<1-.,_:\.'-';. ,r '. j "'-_,,, ,;,. ?-} .• ;};,.·.,··r,;7 

4- re·cx e" 
Anchor Bolts, 
see details, 
8.C. Std. 
Drawings. :If 

4 Bors 
~ 4'x4'xe" 

@ 6" c.c. each way 4" Min. Gem. Cone. Slob 
Top of Structure 7 2'-r Max. 

1 
GUARD RAIL OVER UNDERGROUND STRUCTURES 
No separate payment will be mode for installation of guard rail 
over underground structures. Concrete, reinforcement bars, and 
hardware shall be considered incidental to the guard roil poy item. 

·-· 

--

~

.--

~ ------1 "~ 
-i '.,,>I ~ 

. • - -a)· (,0 

g_l.'-" 
PLAN 

0, =a, 
N .. 

0 0 

11/4" 

%'-1 l ~\14" _I 

Splice Bolt Slots 
21/32_ x iVs" 

DETAIL 
TYPICAL RAIL 

11/2" 

DETAIL G 

la 
SECTION 

5/1s' DIA. HEX. BOLT 

© 

4 1~'141/4'12" I 
6Y£ 

Post Plate is 
extruded as one 
unit with flange 

Post Plate may __.L.--Lij._L 
be cut along · 
these lines for 
driving. 

63" 
1" Rod. 

H- ·• l 'o Go. o, opp,. eq,ol. 

~.tp~-t 

ELEVATION 

ALUMINUM 

SIDE 

ALLOY POST 

DETAIL I 
SQUARE WASHER 

'Ji'~ , I 2 oil elemeot ......_..........._ \ 

3.375" +0.125
11 

-0.063" 

¼ Ungolvanized 
Thickness 

L4=~90°±1.5°(Typ.J 

0.25"* Traffic Direction 
PLAN when possible 

I 
61/2" 

6Y2" 

V4 
v., 

Post Plate may 
be cut olong ---.. 
these lines for 
driving 

1/_1 

"• 

3 318' X 2 ~" 

24" 

~u,1 + -n:: 4" 

ELEVATION 

COLD FORMED 

63" 

TI 
I] 
-c:::r--

SIDE 

CHANNEL POST 

TYPE 2-W GUARD RAIL POSTS 

i""'" PLAN 

1/4 
I~ 

Post Plate may 
be cut along 
these lines for 
driving. 

1~6 
5/ei' 

,-1'" I 'II ,,." l,i 
6•2 ,11 

" 
sV,{ 

~.·~· 
L...j,i,i.+-- '>e''~ t 

2% 
2"1a ::j, .. ~ 

' II 

1;_1 

"• 
~ 
2 - II 

ELEVATION 

S3 X 5.7 

d 
+-

63" -

. 

'----" 

.filQ!a. 

T Post details for Type 2-WM median barrier shall 
conform to the details as shown, except that the 
mounting bolt and support bolt holes shall be 
located on the front and rear flanges. 

Note:i 

I. All materials shall conform to the requirements of 
Form 408. 

Square Wosher, 
see Detail I. this sheet. 

5/1611lx I V,t lg. bolt with 
5i's'' unthreoded full body bolt 
and nut, 4000 lbs. min. 

2. The 3 318 " x 211/ Cold Formed Channel Post, S3 x 5.7 
Post and Aluminum Alloy Post moy be bid as alter -
notes for Type 2 Weak Post Guard Roil System, 
however, mixing of different posts will not be 
acceptable within a project. 

V" long Bolt --....__I t 

to '"PP

0

'

1 

' '"'--~ · 

~ tensile strength. See Defoil G. 

~ Double nuts with no 11.oshers. 

~ 

" 

BASE PLATE DETAIL M 
Note, All holes l 11~ unless otherwise 
noted. Use same base plate details 
for 3%°' x 2V4" Cold Formed Cl'tannel 
Post, Aluminum Alloy Post and S3 x 
5.7 Post. 

33" 

Min. ' '1, 
',,,, ____ 

"' 

TYPICAL 

~, ........... 

INSTALLATION 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 

GUARD RAIL 

Recommended =zEu I, t'U8 
,6,D fi- .,:,:·. 
Director, Bureau of OesilJfl 

Sht.l..Of !.. 

RC-53 



* The minimum unobstructed distonce behind 
the roil element should be: -

e' for Type 2-w 
5' for Type 2-WC 

12'-6" Typicol, Type 2-W g.r.~ 
6'-3" Typical, Type 2-WC g.r."' 

A 
/ 

--.,. 

A 
7' 

T If recovery oreo is less than 8'- O" use 2'-0 11 Min. 

"I~ .±±:.~~ 

~ 

~ 

from bock of post to edge of slope as the determining 
factor for plocemenl of guord roil. 

e 
-~ 

Edge of Slope 

I "' i/4 
12" 

10·1"1 Holes 3" C.C. for 
a-Ja! Anchor boll 

Face of Guard Roil Line 

25' Approx. 

Terminal Section Bridge Connect'.ol"' 
See Detail, RC-52, sheet 3 of 5 

(partially below ground) 

~ /~ WP. 

-----=- "' ~ 

. ., 
tt--'d" 

Pay Limit Guard Rail/L.F. I Pay Limit - Type 2-W End Treatment I 

~ 
/ 

Roil Element 
See Details D 8: E 
RC-~3, Sh. 1 of 2) 

illl! 

k Splice Bolts 
See Detail F 

_ RC-53, Sh. I of 2. 

7 

Outside Edge of Shoulder 

Traffic Direction 

A ~ 
Ground Line-.... 

Terminal Section 
Bridge Connection 
See Detail, RC-52 

sh. 3 of 5 

ELEVATION 

DETAIL B 

'!. 3 Ban 3 Hoops 

8=1, See Note I. 

Concrete 

AL TERNA TE CONG, ANCHOR 

-7 
I 

Typ. Post See Detoi I __,,......, 

End Post ~upport1 " Angles- 4' x 3"x V4 
Refer to Detail, 

~-,~ 
I \ 

cround Line at Anchor 
13t1e" ¢ Holes for 31,f Baits 

\

41/i' LQ. w/ Nuts and Washers 
Bolts torqued to 100!: 20 ft. lbs. 
ofter post is driven. 

RC-53, Sh. I of 2. this sheet. 
I I 

·o 
-a, 

to be anchored. 

., 
0 

·"' /;, 

Shop bending required to make the End Treatment at 
Driveways 8 Openings. 

DETAIL N 

SHOP CURVED RAIL 

See Detoil N, this sheet 

Face of Guord Roil Line 

Len;lh alon; beam 13'·6i 12'-6" Typical, Type 2-W g.r. • 

Pay Limit Type 2-W End Treatment 
6'-3" 2-WC g.r.• 

Pay Limit 
Driveways and Openings Guard Roil/L.F. 

:~j~ ' ~ ·,, I . 
+--rt) ~ 

0: 
~ . ., _, ,.. .. 

PLAN - Traffic Direction 

i \ 
' ' 

' ' 

_,, 

~

': 

~toil A SJ B, this sheet, 
For Cone. Anchor 

~ ~ 
1L(' End Post Suo~,ort £~,~~•~~ 

·4''x3"x~4 
See Detoil, this sheet. f 

ELEVATION 

TYPE 2-W END TREATMENT** 
DRIVEWAYS S. OPENINGS 

ELEVATION For Cone. Anchor~ \ 
See Details A 8: B, L _____ J 

this sheet 
TYPE 2-w END TREATMENT 

I 

~*Nate, To be used on both 
sides of drivewoys and 
openings. 

3'-1" 

1'-3'' 

l W.P. 
Min. 

41,; 

Terminal Section 
Bridge Connection 
See Detoll, RC-52, 

sh. 3of5. 

t W.P.- I 
LI J 

[

-1"/ 
- @ 3" holes in roil 

c.c. for 8 • f, 

Foce of Geom . . ooho, bolts. (Tw: 

~

Rori Line ~3 Bar pore holes · . 
m roll 

, po ·,· s1 1oning l 

6" . 

8· - -

E.bA!i 

--{1-w• 
I ·I §~e N 

-W_e I 2 1-6" Min. 

~ l 3" l 27" It's with 
1~/holes, Golv, Top re. I 8 tr:/c 
ond bolt projection plus 

3" on anchor bolt. 

*3 Bo,s ==1-7 :.,.c. {i,il 
Concrete~ 

ELEVATION 

DETAIL A 
CONCRETE ANCHOR 

- 1t;; bolts - Is" long 

w/golv. nuts. Bolts not 

to protrude over top 

of roil. 

~ ~ 
N 

' -~ 

' >" 
0 ~ 

" 
' -~ 
' 

I 4" 
I L4"x 3"x ''4 

END POST SUPPORT ANGLES 

NOTES 

I. Slope con be varied if warranted. 
2. lnstallotion of delineator assemblies shall be done under a 

separate pay item or contract. See Troffic Standard TC-7709, 
sheet 3 of 4. 

3. Type 2-W End Treatment must be used at approach and 
trailinQ ends of Type 2-W Guard Roll. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
GUARD RAIL 

Recommended z:#3' / /971' 
4£2.i- ,. 

I q?'•y ~ (PM I sot..!_01.!_ _,,.,. __ ,, 

Di rector, Bureau of Design RC-53 
t,AC<D 0, 



12 Ga. 

3 11 
111/M. 

DET A )h___Q_ 
RAIL ELEMENT 

~ 

'" 

~" K 7~" .. r • • 5
115--11, 

Oval 

51/4" , 

' -m· i 1' i ' 
"' I 9' 

-,a, -j "' J, ' ) 

211 4 1'4" 4141." 

Shoulder " 

4_111111 
~1Vf..1 

+i-i
I I I 

Eicr 
C ;32dee· 

i'-o" Min. 

SPLICE BOLT 

DETAIL 
BEA_M__$_PLI CE_ 

3' -~" 

Bose Plate, 
1 

1 
See Oetoil M, I l/&1$¼!j»:§ 
this sheet. -------~h;i'k.M,'i"t:_a,J I J,. ~ Leve\ 

HEX N 

4-1/8'¢lx 8" 
Anchor Bolts, 
see details, 
B.C. Std. 
Drawings. 

:i'li·_~·,;n--__ .,_·.;_.,·: ~:·'\J.- :· _ /.-:._~~-..;. --1 .. 
4ta.-.~;.r'r,T7~7·T~ 7 I 

;:, . .,_:).."'.'. J "· ,,. '.,·_'?-.r,-.• ~ ~ __ __t_ 

"4 
~ 4'1l4°1l8" 

@ 6" c.c. each woy ~ 4" Mio. Cem. Cone. Slab 
Top of Structure 7 2'-~" Mall. 

l 

Bars 

GUARD RAIL OVER UNDERGROUND STRUCTURES 
No separate payment will be mode for installation of guard roil 
over underground structures. Concrete, reinforcement bars, and 
hardware shall be considered incidental to the guard rail pay item. 

'" 
' - §_I:-" --· 

12' - 6" 51/4" 
Post Bolf Slots : ~.{ x 21/z" 

--
-- ,b 0,-

i- ~ 
- - ,-, I O> "' 

-
-

"' L "' ~ 
- - -

, __ -1 "' O> : O> 
-

4i4l' 4l4i' 2" 

Sn!ice Boll "' t;:-- "'-. 
21/32 Kr~' 

DET IL 
,.,._ "" TYPICAL RllJI $<Y'TION 

L-~ J 

§:= 
I 

I _ l 11111111111 ,{' 
I -- f 

11/2' --i 

G 

I IV,- .. - ··~--· BOLT r -.. 

DETAIL I 
SiJUARE WASHER 

© 

BASE PLATE DETAIL M 
Note, All holes I"¢ unless otherwise 
noted. Use same base plate details 
for 3¾'' ll 21/4" Cold Formed Ct,annel 
Post, Aluminum Alloy Post and S3 ll 
5.7 Post. 

unit with 

or oppr. equal 

~ 
N -

·~ ~ 11015" 
l I --

0.25" R T 4 1V." - ,,_ I I 4 

-~I:-" 
PLAN 

OJ OJ 
N V 
ci ci 

I 1'4" 

~a" c~ 
EJ"' 61;£ ! 11 

I 1
11 

o!! 
---~s''0f 

LEVATION 

ALUMINUM 

~--, 

63 11 

ALLOY 

,· 
Min. 

8 
~ 

SIDE 

POST 

0.375''R. 

3.375" ~i-.i~f· ~8:~?" 
Post Plate 
e"x 24" x 1;4" S3x5.7==I' 

~Post Plate 
e"x 24"1l l,,4" 

* Ungolvonized 
Thickness 0.25"* I 

PLAN 

11/a" 

Traffic Direction 

1~6 
5;6' 

2"8' PLAN 

11:1, 
sV2' iii ,,, I ~--3ta"i;,f 

1" 
51;£ 111 

" " %"¢t 

17 

63" 

_l__,,iL 
63" 

l/4 ~ 1% 

TI ~ I 

H 
1/4 1$'8 -........ I /4 

Posl Plate may Post Plate may I 
be cut along ~ be cut along i 
these lines for 24" these lines for 24" 
driving 

---+ I] driving. ~i 
1/4 2rtil II 4" 1;4 b 2®11 4" 

~ -c:::r-1/4 2@11 1/4 2@, 11 

ELEVATION SIDE ELEVATION SIDE 

331!3' X 2~" COLD FORMED CHANNEL POST $_3 JL~.7 

TYPE 2-W GUARD RAIL POSTS 

Square Wosher, 
see Detail I, this sheet. 

51,6~ll I V,z' lg. bolt with 
5/8' unthreoded full body bolt 
and nut, 4()00 lbs. min. 

~ tensile streng-th. See Detail G. 

'----..__ Double nuts with no washers. 

T Post details for Type 2-WM median barrier shall 
conform to the details os shown, eKcept that the 
mounting bolt and support boll holes shall be 
located on the front and rear flanges. 

Notes 

I. AU materials shall conform to the requirements of 
Form 40,~. " 

2. The 3 318 ll 2 \'4 Cold Formed Channel Post, S3 ll 5.7 
Pos1 and Aluminum Alloy Post may be bid os alter -
notes for Type 2 Weak Post Guard Rail System, 
however, mixing of different posts will not be 
acceptable within o project. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

'--------

TYPICAL INSTALLATION 

TYPE 2 WEAK POST 
GUARD RAIL 

All &- ..... , e?1,em,.,._. Recommended 9am,r /97'\Approved fl«azt I /974 Shl.1-01£.. 

Director, Bureau of Desivr, Deputy Chief Hwy. Engr. RC-53 
,,..t!OOV 



'9 
-N 

lt' The minimum unobstructed distance behind 
the roil element should be:-

8' for Type 2-W 
s' for Type 2-WC 

12'-6" Typical, Type 2-W g.r.>I' 
6'-3" Typical, Type 2-WC g.r.* 

Tlf recovery area is less than 8'-0" use 1'-0'' Min. 

=l""I I o. 

i!:.~I~ 

~ 

;c-

from bock of post to edge of slope os the determining 
factor for placement of guard roil. 

Edge of Slope 

I "' ;,,d; 

-
12" 

Terminal Section Bridge Connection 
See Detail, RC-52, sheet 4 of 4 

(partially below ground) 

:one. Anchor 
See Details A a B, 

JO·l"I Holes 3" C.C. for 
th

is sheet 
s-1'! Anchor bol...! 

t. W.P. 

'<D 

~ 

Foce of 

- ?~·-· ~_P.P!r· / ---~--1 

Terminal Section 
Bridge Connection 
See Detail, RC-52 

sh.4of-4 

Face of 

,-1_, 

G,ocd Roil Lioo) = 
* 3 Bart 3 Hoops 

·., 
_, 

t,-"' 
-~--Pay Limit Guard Rail/L.F. I Pay Limit- Type 2-W End .,,,u,r, ~1' I"± ~3'-o"M;,W.P. 

I~ .~-L ~r::::-= -- a,1, See Note 1. 

/:1 
- ":I ,// t<)J, 

r" 
/1 

//_·1 

~ 

This end to be anchored. 

F-,i :~'2':_c,", 
., 
-o 
N 

" ~ 

Shop bending required to mok.e the End Treatment at 
Driveways a Openings. 

DETA! l N 

SHOP CURVED RAIL 

See Detail N, this sheet 

Roil line 

Length along beam 13'·6'& 

Poy Limit Type 2-W End Treatment 
Driveways ond Openings 

Outside Edie of Shoulder 

PLAN 

/d 
/ ~i 

L.______l 

L' 

~ rS.:O<LJ'Qst s,,~?-''"-~~''' -----
1 , ·~,· . ·4"x3"x\t4 

! \ I See Detail, this sheet. 

L _________ J ELEVATION 

;;:j 
~· 

Roil Element 
See Details D B E 
RC- 53, Sh. I of 2.-

·y 

4-

,/ C 'ri 
c!l'lI:::: 

// 
-= 

PLAN 

Splice Bolts 
See Detail F 
RC-53, Sh. I 

ELEVATION 

END TREATMENT 

~
' 

etail A a a, this sheet, TYPE 2-W END TREATMENT*~ 
Foe cooo A"'"°' DRIVEWAYS S. OPENINGS 

**Note, To be used on both 
sides of driveways and 
openings. 

of 2. 

Traffic 

A 
, ~~1 
) 

End Post ~UPP,?rtl " 

Aoglos - 4 '/ '• Refer to Detail 
this sheet. 

VJ 

Ground Li~~ 

~ f- ~: 
I \ 
I I 

For Cone. Anchor-------~ \ 
See Details A a B, _____ .J 

this sheet 

Terminal Section 
Bridge Connection 
See Detail, RC-52, 

sh.4of4. 

Ll!UJ ~0-1"/ holes in rail 

I:. 3" c.c. for s-Y;1 

"!anchor bolls. {Two 

ispare holes in roil 

~or positioning.) 
ii~ 

4 1
- 6" 

PLAN 

~7_W.P. 

r_g~::§.'~ ~in. : 

'"l-3 Sor 

__ a - t? bolts - I a" long 

--~ w/golv. nuts. Bolts not 

to protrude over top 

of roil. 

I ~' f::: .... \ #-3 Bors =-==:=:=:· .; _· .... ,-_ ,.- I 

Concrete~ 

ELEVATION 

DETAIL A 
CONCRETE ANCHOR 

-

i~ 8 ~-~'.';1-
'i j:_' .R; 

1.-2-' §~ 

ELEVATION 
Concrete 

DETAIL B 
ALTERNATE CONC. ANCHOR 

c.round Line at Anchor 
13116' ¢ Holes for 3/,{ Bolts 

\

41/i' Lg. w/ Nuts and Washers 
Bolts torqued to 100:!:: 20 ft. lbs. 
after post is driven. 

"o, 

.1" L 4"x 3''x l,'4" 

END POST SUPPORT ANGLES 

NOTES 

I. Slope can be varied if warranted. 
2. Installation of delineator assemblies shall be done under a 

separate pay item or contract. See Traffic Standard TC-7709, 
sheet 3of4. 

3. Type 2-W End Treatment must be used ot approach and 
trailing ends of Type 2-W Guard Rail. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
GUARD RAIL 

Recommended f7«aut /9741 Approved 17 '£°Z4: 
4() 4 t ,t • 4,/,e 
Director, Bureau of DesiQn Deputy Chief Hwy. Enw. 

Sht..!.ot _!_ 

RC-53 



Appropriate Type 
End Treatment 

Pay Limit for Type Guard Roil Sp_~_~_ified 
in Table I 

Appropriat~ 
End Treatment 

TABLE I 

Type 4 Required[) 

( E.S.) Edge of 
Shoulder'"'\, 

Shoulder 

~ 
I 25' Min. I Obstruction 

+ Required ::::--T 
Clearance~ _ 

_ l I • - -

11 

(Solid) 

t~ " 

See Note 4 

~ ~-T__ T T " " 
(W-Beom Rail Element 

, 
,.-d> 

T 

Dist. to of Clearance 
Obst. from Guard (Dist. to 

Edge of Shld. Rail Obst. from 
Bock of Rail) 

3'upto6' 2-sc 2' 
sLt"uptoa' 2-s 4' 
8'-l"upto 12' 2-wc 5' 
I2LI"a Greater 2-w 8' 

(E.P.) Edge of Pavement -~----~ 
Traffic Direction 

Type 2-w 
Guard Rail 

Type 2-wc** 
Guard Roil 

4 Spaces= 25'-o" 

Type 2-S Guard Roil 

II • 

1 r 
Toper 50= I, 

when necessary 

** If 2-w or 2-wc Guard Rail is 
used at the obstruction this 
section of 2-WC Guard Rail 
may be eliminated. 

TREATMENT WHEN EDGE OF SHOULDER TO FACE OF OBSTRUCTION ~ If the situation requires continuous guard 
rail at one end and not continuous guard 
rail at the other end of on obstruction , 
an appropriate modification of the 
treatment should be used. 

IS 3' OR GREATER WHERE CONTINUOUS GUARD RAIL IS NOT USED-' 

Type Guard Rail as specified in Tobie 2 

Type 2-s or 2-SC Guard Roil as specified in Table 2. 

25' Min. 
Obstructioo l I 

25' Min. 
t+Required {Solid) 

Clearance 

r f I I I IUI I 

Traffic Direction 

TREATMENT WHEN EDGE OF 
IS 3' OR GREATER WHERE 

t 
I 

Type 2-s 
Guard Rail 

10 Spaces= 62':6' 

. u I 
Taper 50:l, 
when necesson 

See Note 5, this sheet 

Type 2-wcc A 
Guard Roil Tt.e.e 2-wc Guard Roil Tre_e 2-w Guard Roil 

(Weak Post System) 8 Spaces= 25'-o'' 8 Spaces" 50~ 

Type 2-s Guard Rail ( Strong Post Svste'm) 

tj" Nole2 

·H~ ~ _,_J L,_ 

I (E.S.) Edge 0( Shoulder_/ 

~Typ 

- Shoulder 

{ E.P.) Edge of Pavement") J 

SHOULDER TO FACE OF OBSTRUCTION 
CONTINUOUS GUARD RAIL IS USED -' 

-sf~ 
00 
~o~ 

~ea 
§:.s 

• 0 
Q. 

~ 
0 • ., 

~-" _g ~ ,,, 

TABLE 2 

Type HRequired(D 
Dist. to of Clearance 

Obst. from Guard {Dist. to 
Edge of Shld. Rail Obst. from 

Back of Roil ) 

3'up to 6' 2-sc 2' 
6'-1" up to 7' 2-wcc 4' 
7'-1" up to 13' 2-wc 5' 
13'-1"8 Greater 2·W a' 

3'upto6' I 2-sc 2' 

6!..I"a Greater I 2-s 4' 

(]) Maintain the alignment of the approaching 
guard rail, when it allows greater clearance 
{ dist. from obstacle to back of roil ) than 
what is shown as the required clearance on 
the table. 

NOTES 

I. The treatments shown are for four lone divided 
hi9hways. The approach end side of the treatments 
should be used at both sides of the obstruction on 
two lane facilities with two way traffic. 

2. This len,;ith of the Rubbing Rail is not to be included 
as part of the Type 2-wcc Guard Roil and should 
be incidental to the Type 2-s Guard Roil pay item. 

3. This standard hos been prepared as o guide for the 
placement of ouard roil and median barrier. It is 
impractical to provide a standard for all pouible 
conditions. Modifications of treotmel'!ts can be made 
to fit existing conditions, however they shall follow 
recommended guide lines. 

4. This distance varies and the required length shall be 
determine,'l,-,o,.,,.tha,-d~r using the guidelines 
found in M-2, cha fer 15 and shall be shown on 
the tabula ions. ere calculations show a distance 
less then 125', se 125' as a minimum distance. 

5. Use the necess y portion of the guard roil types and 
lengths as indi ted for transitioning the approaching 
guard rail tot e type of guard rail which is required 
of the obstru lion. 

A;! 
'\WP; )" 

.,. . (.. .--~ ,,\,J 
/\ ;,v ,, +-

, J,,Y I t/' r , ,, /I(;" 
j'Y _,, V 

!1'1,i,IJ ~I\_ 
/ I I ~ r 

I I)' 

Use Type 2-w 
Type 2-wc 
Guard Rail 

Minimum Treatment 
if continuous guard roil Type 2-s Guard Rail ( 16 Spaces= 100') and a 

A Details for Type 2-WCC Guard Rail shall conform to the 
requirements of Type 2-w with post spacing at 3'-11;2 

End Treatment 
if guard roil is 
not needed further 

Type 2-w 
Guard Rail 

4 Spaces" 25' 

Type 2·WC 
Guard Rail 

4 Spaces --;-25' 

is not needed 

Type 2-sc Guard Roi I 

Breakaway Cable Terminal End Treatment {25') 

See Note 5 .1. this sheet 

Type 2-s Guard Roil 
10 Spaces= 62'-6 

Type 2-wcc• 
Guard Roil I Type 2-wc Guard Roil, Type 2-w Guard Rail 
8 Spaces -1- 8 Spaces= 5-6,..:Q" 1- {Weak Post SysteITl·) 
"'25'-o" 

Type 2-s Guard Rail 

Fti· 
6'-3" Min. 

v~ ..... .I 
25' Min. 

I Type 2-S Guard Rail ( Strong Post System) ____ 

~HI I y I It~ ., 
b--seo

1 

N~ole 

2 

I f l 
1 

\.Edge of Sho,lde, 

50, I Toper 

TREATMENT 

.....::::::::Brocket--- l 1n the case of a solid pier obstruction, 
terminate the rubbing rail and attach 
it to the end of the solid pier. ~ Sho,lde, f Pmmeot 50' I Taper Edge o Traffic Direction 

WHEN EDGE OF SHOULDER TO FACE OF OBSTRUCTION IS LESS THAN 3 1 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

Recommended ify S IPTA proved_-"'~'-''--'"""" 
dD.4?, rf'r 
Director, Bureau of Design Deputy Hw1_. 

Sht . ...!..Of~ 

RC-54 
-<:IIDJI' ,..,._.., .,. .............. , ................. , 



(E.S.) Ed9e of 
Shoulder 

ShQulder 

Pay Limit for Type Guard Roil Specified 
in Tobie l 

I 25' Min. I Obstruction{! (Solid} 

t ReQuired 
Clearance 

Traffic Direction 
(E.P.l Edge of Pavement -~-----~-

Type 2-w Type 2-wc** 
1 Guard Roil 

Guard Roil T 4 Spaces• 25 -o 
Type 2-s GuaJd Roil 

Taper 50•1 
when neceSBary 

** If 2-w or 2-wc Guard Roil is 
used ot the obstruction this 
section of 2-wc Guard Rail 
may be eliminated. 

JJse Jy_pe _2-w End 
Treatment if guard rail 
is not needed further. 

TREATMENT WHEN EDGE 
IS 3° OR GREATER WHERE 

Type Guard Roil as specified in Tobie 2 

OF SHOULDER TO FACE 0 OBSTRUCTION 
CONTINUOUS GUARD RAIL IS NOT USED-' 

Use the necessary portion of the guard roil types ond lengths as 
indicated below for transiting lo the type of guard roil which is 
required at the obstruction. 

10 

Type 2-wccA 
Guard Rail 
SpaCH" 25~ 

Type 2-s or 2-sc Guard Roil as specified in Table 2. 

Type 2-wc Guard Roil 
8 Spaces = so9 

E21! 

25' Min. 
ttRequired [Ubstruction 

Cleoronce....1 ? ~---_] 
(Solid) 

25' Min. 

Traffic Direction {E.P.l Edge 

TREATMENT WHEN EDGE 1LDER TO FACE OF OBSTRUCT! 
IS 3° OR GREATER UOUS GUARD RAIL IS U 

Type 2-w 
Guard Roil 

Type 2-wc 
Guard Rail Type 2-sc Guard Roil 

\J 
Type 2-s Guord_~9il 

4 Spaces,. 25 -o 
6'-3" 
Min. 

10 Spaces= 62'-6 

l 1n the case of o solid pier obstruction, 
terminate the rubbing rail and attach 
it to the end of the solid pier. 

Traffic Di!\Ction 

TABLE I 

Type 4 Required 
Dist. to Clearance 

Obst. from of (Dist. to Guard 
Edge of Shld. Roil Obst. from 

Bock of Post) 
3' up to 6' 2-sc 1'-9" 

5!...1" up to 8' 2-s 3' 

8'-l"up to 12' 2-wc 5' 

I2'-l"S Greater 2-w B' 

-' If the s~· uoti n requires continuous guard 
roil at e nd and not continuous guard 
roil at t other end of on obstruction , 
on appropriate modification of the 
treatment should be used. 

~ 
5' -9" Typ. 

Shoulder 

TABLE 2 

o:fi Type H Required (D 
OU Dist. to of Clearance 
~·~ Obst. from Guard (Dist. to 
~2:; Ed9e of Shld. Roil Obst. from 
.fJ Back of Post) 

3'upto6' 2-sc I'· 9" • 61-I" UD to 7' 2-wcc 3'-9" ,f 
~ 7'-1" up to 14' 2-wc 5' 
0 I4'-i"a Greater 2-w B' • .. 

~- 3 1upto6' 2-sc 1'-9" •• e o 
- 0. 6'-1 11 8 Greater 2-s 3' "' 

(!) Maintain the alignment of the approaching 
guard roil, when it allows greater clearance 
( dist. from obstacle to bock of post ) than 
what is shown as the required clearance on 
the table. 

A Details for Type 2-wcc Guard Roil shall conform to the 
requirements of Type 2-w with post spacing at 3'-1\12 

Type 2-w Guard Roil 

NOTES 
I. The treotments shown are for four 

lane divided highways. The oppoach 
end side of the treatments should 
be used at both sides of the 
obstruction on two lane facilities 
with two way traffic. 

2. This length of the Rubbing Roil is not 
Edge of Shoulder to be included as port of the Type 

SholJlder 2·WCC Guard Roil and should be 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF. DESIGN 

l incidental to the Type 2-s Guard 
_ { Edge of Pavement Rail pay item. 

_____ _Jc_ __ _,__ 3. This standard hos been prepared as 

TREATMENT WHEN EDGE OF SHOULDER TO FACE OF OBSTRUCTION IS LESS THAN 3' 

a guide for the placement of 9uord 
rail and median barrier. It is improc
tictil to provide a standard for oil 
possible conditions. Modifications of 
treatments can be made to fit existing 
conditions, however they shall follow 
recommended guide Jines. 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

Recommended 9unt I, 197, 
4D A ,, .• 
Director, .Bureau of Oeai9n 

Approved £«n« r (974 

&IJ! RAl'-r,.---
oeputy Chief Hwy. En1inur 

-·· -· 
Sht . .Loti 

RC-
u 



Pay Limit 
Tdpe 3-WM 

En Treatment. Pav Limit Tvne 3-WMC Median Barrier Pav Limit Tvoe 3-WM Median Sorrier 
Narrow Median 
(See RC-56) 25' Min. 25' Min. 

Traffic Direction INTERSECTING 
f Edge of Pavement SIDE 

ROAD 

I r 50• l Taper ' I ' 1 
\8"x6"Box I ra"1ts"so1t 

> 

~ 
>.2'Min. I Type and length of Guard Roil and . ' - . • * Variable depending on Type 

I Obstruciion Clearance .§ :S End Treatment· beyond the intersection ' and Closs of Highway. 
-ci:2 I -~ I ,;: 3' radii to be as indicated on the constr-

1------ 1 uction drawing and determined by 
the design requirement. f 

\. Edge of Pavement • ,. * I Type 2-s Type 2-wcc Guard Ra11• 
25' Min. 25' Min. Traffic Direction ·-""/' ·~.,.,.,,. Pay Limit 

Pov Limit T""e 3-WM Median Barrier Pav Limit T"-e 3-WMC Median Barrier 
TJ~• 3-WM " F"n 'Tr,.ntm,.nt . - /4 Type 2-wc Gua,d Rail Narrow Median • ... 

20
, ,-- B Spaces"' 50' -o" ( See RC-56) 

R:2O' " 
16' 

Min. 
Tvoe 2-w TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS UP TO ! l Guard Rail 

I - ' - p - - -WHERE CONTINUOUS BARRIER IS USED 4'-9" Tvn. 

IO"
1
Typ . E.S .... 

.6. Details for Type 2-wcc Guard Rail shall 
E.P_.-" conform to the requirements of Type 2-w 

with post spacing at 3'-11;2' 

E.P.--. 
Traffic Direction 

to' Typ. 
E.S.--. 

Type 2-sc Guard Rail Tune 2-s Guard Roil .6,T"ne 2·WCC Guard Roil Tvne 2·WC Guard Roil Tvoe 2-w Guard Roil T""'e 2-WM 4-9 Tvo. 
10 Spaces= 62'-s· 8 Spaces = 25' 8 Spaces" 50 Median Barrier ' 

'~o' 

.. ~ .. .. .... 
/' Edge of Pavement 

1f pe,missible 1e,mioate~+Y 
Guard Roil transition :isame at all 

See intersections as shown above. 

re~~:::~: -qotel 
Guard Rail here with i< 

~ 
End Treatment. R:: Io' Min 

f 50= I Taper ;; . ' r' Min. 
25' 

·- - - - - ... - . ! Solid Pier 25 ' Min. - j 

~ If protection is required, guard roil 
Min. - ' - - - - : < 

- ' - - 0 - - l 5O,I Toper 

,; End Treatment or ~ may be used beyond this point. \_ 2 Min. lil" • 
" Terminal Section Clearance I 

DRIVEWAY 

'l Edge of Pavement 
T""'e 2-sc Guard Rail Tvne 2-WC Guard Roil Tvoe 2 ·W Guard Roil 

TREATMENT 10 Spaces= 62 -6' AT INTERSECTIONS 
* See Notes 3 a 4 

Traffic Direction 
"This treatment is intended for median widths NOTES 

up to 20'. In special instances where median I. This length of the Rubbing Roil is riot to be included as port of the Type 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS GREATER THAN 16' 
barrier Is used in median widths greater than 2-WCC Guard Rail and should be incidental to the Type 2- S Guard 
20' use appropriate type guard roil. Roil pay item. 

USED -' 
2. This standard hos been prepared as a guide for the placement of guord 

WHERE CONTINUOUS BARRIER IS roil and median barrier. It is impractical to provide a standard for all 
possible conditions. Modifications of treatments con be mode to fit e1tisting 
conditions, however they shall follow recommended guide lines. 

3. If 2' minimum clearance is not available, fasten the guard roil to the 
obstruction and continue offset bracket spacing of 3'- l Y2" up to the end 
of the obstruction. 

Tvoe 2-WM Tvoe 2 -WM End Treatment Drivewaus a Median Qneninn 20' T··-e 2-WM End Treatment Driveways a Tvoe 2-wM 4. When the guard rail is fastened to o solid obstruction.terminate the rubbing rail 

E 
Median Barrier Openings (RC-55,sheetlofl.) Openings ( RC- 55, sheet I of I.) Median Barrier at each end and fasten it to the obstruction. , 

E 
:5 /50,1 Taper 

" ~2'Ma,. rF:::i1 
'!! 

~edian t_ ') = /, -- ,-7 = ii;;;!I 
-

Commonwealth of Pennsylvania " 21 MOK. ~ 

j 50 1 1 Taperl DEPARTMENT OF TRANSPORTATION 
C BUREAU OF DESIGN 0 
,; 
• 
" 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 
Recommended ~ ~ l.f'Z8. ~roved 

__, ,_,. .. Sht.1.. Of.}. 
LC/PO ,P• tf/LJ :f2 ,:£. 

RC-54 Director, Bureau of Design V Deputy Chief Hwy. Engr. 
iMCED H ,........ ,.. . .., ........................... , 



····- ·-··-- - -
Pay Limit 
TJPe 3-WM 

En Treatment Pav Limit Tvoe 3-WMC Median Barrier Pav Limit Tvoe 3-WM Median Barrier 
Narrow Median 
(See RC-56) 25' Min. 25' Min. 

Traffic Direction INTERSECTING 
f Edge of Pavement SIDE 

ROAD 

I , 50,, Taper 

1 
,a"xs"BoK I r8"K 6" BOK 1 • . . E >2'Min. I Type and length of Guard Rail and * Variable depending on Type > 

Obstruction Clearonce' § -s End Treatment· beyond the intersection -----.: ~ - and Closs of Highway. 
' '---- '5:E 

I 

-------------
radii to be as indicated on the constr-I 

1 ~ ~3 uct(on drawing and determined by ----. 
-I the design requirement. 

\ Edge of Pavement Traffic D~ion 
• * • Type 2-s Type 2-wcc Guard Ra11• 

25' Min. 25' Min. ·-·"/' -·" ,. Foy L\£ ' T pe 3-
Pav Limit T"ne 3-WM Median Barrier Pa11 Limit Tvne 3-WMC Median Barrier r=nJ'Tr .. nf ntl " . . /4 _ r,., 2-wc """' Roll 

NouowMod~ / ' 
. 

20
, a Spaces: 50'-o" 

( See RC-5 l 
R=20' 0 

WIDTHS UP T ' 1/ Min. 
Tvoe 2-w TREATMENT AT OBSTRUCTION FOR MEDIAN 

l j Guord Rail 
' ' . ' , 

WHERE CONTINUOUS BARRIER IS USED 5'-9" Tvo 

10
1
:Typ E.S." 

.6 Details for Type 2-wcc Guard Roil sholl 
E.P.,; 

coofo,m to the ,eqwcemoots of Typ?

1

-w 
with post spacing at 3'- tV2' 1 

Traffic£:::::\. 
) 101'Typ. 

E.P . .-... 

•rvoe 2-wcc Guord Rail Tvoe 2·WC Gunl R~, ' E.S.--.. 
Type 2-sc Guard Roil T•"'e 2-s Guard Roil Tvoe 2-w Guard Roll i\., 2-WM 5 -9 Tvn. 

10 Spaces= 62'-6' 8 Spaces= 25' 8 Spaces= 10" 
~ 

Me~ o:~arrier ' 

If pecmlsslble tocmloote~? io' 
-- - - - - - - - -

,J l:d e of Pavement Guard Roil transition same at all 

See I I\ \ 
intersections as shown above. 

2'Min." (Note\ Guard Rail here with ... 

r Clearance --'1 
End Treatment. R= Io' Min 

•r· 50• I Toper ~ . ' - - ' - - - - - I 
'l; r' Min. 

25' 25' Min. - - " ~ (f protection is required, guard rail 
! Solid Pier ' - -

Min. ' . - > - J • . 
0 - - - - - -

\ ( 50,1 Toper 

s; 
• End Treatment or ~ may be used beyond this point. 

I 
\... 2 Min.llf 

0 
:> Terminal Section 

Clearance I 

DRIVEWAY 

... '\. tJ \_ Edge of Pavement 

Tvoo 2-sc Guard Rail Tvoe 2-wc Guard Roil \ Tvi:ie 2-w Guard Rail 
TREATMENT AT INTERSECTIONS 10 Spaces" 62'-s" ~,,,: I \~f'' lceotmeot Is ictecded foe medico widths * See Notes 3 a 4 

Direction 
NOTES 

p to 20'. In special instances where median I. This length of the Rubbing Roil is riot to be included as port of the Type 

TREATMENT AT OBSTRUCTION ~ M IDTHS GREATER THAN 
~ 1 ('\ bor

1
rier is used i_n median widths g~eoter than 2-wcc Guard Roil and should be incidental to the Type 2-s Guard , I 20 use appropriate type guard rail. Roil pay item. 

CONTINUVUS\. BARR'lf:R USED -' ~\,I 
2. This standard hos been prepared as a guide for the placement of guard 

WHERE IS roil and median barrier. It is impractical to provide a standard for all 
possible conditions. Modifications of treatments can be made to fit e1dsting 

'\ \ \ conditions, however they shall follow recommended guide lines. 
3. If 2' minimum clearance is not available, fasten the guard roil to the 

.\ Med~ Ooe ino Tvoe 2-WM End Treotmel '\,.i ~.;-.\. 
obstruction and continue offset bracket spacing of 3'-1 up to the end 
of the obstruction. 

Tvoe 2-WM Tvoe 2-WM End Treatment Orivewovs a 20' Tvoe 2-WM 4. When the guard rail is fastened to a solid obstruction,terminate the rubbing roil 
Medion Barrier Opeomgs (RC-55, shoot I ofl.1~ ~ "'-J Openings 

(RC-~she~\\ 
Median Barrier at each end and fasten it to the obstruction. 

E , 
E ·a /50,1 Toper 
:ii 

~2'Mo, ~" -"' ~edian t_ 1 = /\,: '\ I \\ 
- /---,P-"==='J ,- ~ 

/ 

~' 
-

Commonwealth of Pennsylvania ~ 

2' Mo~. 'l; 

" 50, I Toper .I DEPARTMENT OF TRANSPORTATION . BUREAU OF DESIGN .. 
~ • :> 

\ GUARD RAIL AND 

~ MEDIAN BARRIER PLACEMENT 
TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 

Recommended i:t11.t. t. t.2z, Appco;;J ... f ;r;;;,:.::: Sht.-1-0I .}_ 
4D/2 ,L 

RC-54 Director, Bureau of DHign Deputy Chief Hwy. E119r. -·--- nu,.,,.. -- y. 



Traffic Direction 

I YI/<> C.. H'V UUYIU """ 1 vnt1 .c. .::,1., 1,:,uara r;a11 rvoe .r:::·::r buara r.011 1 u ..... .r:::·w1,;1,; bl.Jara 1"(011 • 1 vpe .r:::·w1,; buoro N'OII l''""" 2-wM 
10 Spaces= 62'·6" 8 Spaces" 25 ·O"' End Treatfflllnt 

Edge of Pavement 1 

·'·' . . 
' . 50=1 Taper] 50=! Taper") > -· •.> . . 

~ . • .I. .I. .I. .L .I. .L .L .J.. .L _:_iJ. I .L J. ,L .l. I • ' .;;o - 2 Min. .L ..L ... u ... 
3~ ........ - - See Note I, RC-54, 

25' M;n. lli ~ 25'M;n. 
- - . - . 

sheet 2 of 3. See Note I ,RC-54, 
.§f-~ H sheet 2 of 3. ~ - -Obstruction -.: "' T - 2'Min.L - -T - - -" TTTTT.TTT .,..,..,..,..,..,..,..,. 

- -·-~ 50 1 1 Toper} 50=1 Toper) . > ~~ 
-~->- -· . . -. 

-
lEdge of Pavement 

Tvne 2·WM Tvne 2 ·WC Guard Rail Type 2-wcc Guard Roil T·-e 2-s Guard Rail Tvne 2-SC Guard Rail Tvae 2-WC Guard Rail 
End Treatment 8 Soaces = 25 ·0"" In ~nnl'A<> = F.? 1 -F- 11 

Traffic Direction 

TREATMENT AT OBSTRUCTIONS FOR MEDIAN WIDTHS OF 20' TO 40' 
WHERE CONTINUOUS BARRIER IS NOT USED 

• Details for Type 2·WCC Guard Rail shall conform to the 
requirements of Type 2-W with post spacing of 3'- 111£ 

]Ufti:I .c.·w 1 vrie .r::: ·w1,; buoro t(Oll 
Traffic Direction End Treatment Edge of Pavement -,. 

50' Min. 

.c:--. 
~ 

f- ' ~ 5' t .;; C = . ' i:i Median i--... Min. 1 

c- - . - - Obstruction co ......_r---..._ 
5't 

"ij,;r-

• . ' 
" Mm. l 

- - - - - -

75' Min. Parabolic Flare. see details, this sheet 75' Min. 

- ' ~~ 
.::.t{;;,..... O)'\ .; . qj 

' ' 
L;1() L110 

(1.5'JTc1.5'l 

I Edne of Pavement -. 

Tvae 2-w T-·-e 2-wc Guard Roil 
Fnd Tr,mtm,:,,nt 

Traffic Direction 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 

GREATER WHERE CONTINUOUS BARRIER IS NOT 

't.,--.. --.J.;;,' V, ,:_,.~..... %. ' 
0 ..._ n.,· $l ;;,' $l ,\." $> 0 
~ "-'~ (o\ ~ (Q\.t"} i:,.\-!:: 

L/10
1 

L110' L/[Q' L;1() 
(1.5'1 I ·(7.5'>T(1.5'lT(1.s·1 

I
.§' 

-.J.-' -S' 
-SI '? C..i 

...... , .f::: Q)q; 

L;1() L; ' 10 
(7.5') 1-(7.51

)-

l _LlD.LoL GQo_r_d Roi I_ 

Warranting Feature 
{Point of Cut-Fill) 

OF 40' OR 

USED 

75' Min. 

__s Cut Area_{ 

*End Anchorage 

~ ;; . 

i :i 
C• co 
"ii I') 

• 
"' 

1:-
0 o, 

qo 0 01 "le, e, 
'i--' +:= sw,1,--,, ~ I I 

Face of Guard .,,. 
C" I 

LI 0 
0 ·8"1 

·81 e, c, 

q.,,,9 
C' 

PARABOLIC 

Q3.,, ·-?s · 8 e, 
.., e, e, 

C'= the total offset to the curve. 
L'= the overall length of the curve; 

use 75' curve for offsets of 1'-15' max., 
for larger offsets, use 150' length curve. 
{ Distances for o 75' curve ore shown 
in parentheses. l 

FLARE LAYOUT 

Roil Type OS 
required. 

4'-9" Typ. 

Edge of Shoulder 

g_d_ge of Pavement 

Parabolic Flore, see 
layout this sheet. 

6•1 Slope) 

Traffic Direction 

A 

Shoulder-

TREATMENT - CUT TO FILL CONDITIONS 

. Ed f p, 
Direction of Traffic 

.,,- Edge of Shoulder ll 
1lt2 11f ti I ~ 

- I 
24•-o• 

<D ~. 
_,l!ll 0 2•1 

• -~I~ --;- ----·13r-_____ _£.l~...h!.!1~-i _______ ;, 
C .. - - \ - 150' Porobohc Flore see details, C"-r-' a' with ~ - Rounding - _ this sheet ? \ - - . <D ,,,,.~ - . B r-. . . / " . . . - --- -Edge of Shoulder--. 

Edge of Pavement--.. 
.___... 71---

" Breakaway 
Coble Terminal Tvoe 2-s Guard Roil 

Type 2-sc 
Guard Roil 

Fnd TrRntmAnt lF- c: ......... .,,. inn• .. 
Direction of Traffic 

See details, RC-50. 

MEDIAN TREATMENT AT DUAL STRUCTURES 

f= 

* End Anchorage should be positioned 
vertically and buried in the cut slope . 

~ :;Ir __ , 

Payment for end anchorage shall 
include excavation, concrete, reinf. 
a hardware. See Details A a B, 
RC-55. { Terminal section not 
required.) 

SECTION A-A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

Recommended z, t_ t9Z4 
40&« 

Director, Bureau of Design 

,,...,_ .. ,,.,,.,, • .,,.,.,,, "R''JU'HTI •• 



Traffic Direction 

r---e 2-wc Guord Roil T""B 2-sc Guard Rail T1me 2-s Guard Roil T··-- 2-WCC Guard Roi' 4 r ...... l!:-w1., uuaro l'COII r··-- 2-wM 
10 Spaces= 62'-6n e Spacn• 25 -o" End Treatment 

Edge of Pavement -i .. .. ·' ·'·"' 50•1 Taper) 50•1 Toper J ·'· •. •. . . 
~ 

,L J,. J,. .I, J,. .I, .I, J,. ,I. J,. -=i,L I J. .I, J,. ,L. • • • ;;-o . 2 Min. .I. :r --r u ... . . . See Note I, RC-54, 

@ ~ 25'Min. 
.. . ib sheet 2 of 3. 2-., Min. See Note I , RC-54, 

C +- ._,_, 

H 
/ 2~i~'.'1 

sheet 2 of 3. 
- - ~ .!:! 0 -

T T Obstruction '!I "' - - - -

" 
. - T 'T T T T T ........................ - -

50 1 1 Tape) "'·"' -~"- 50•1 Taper) 

' r' \ .. ,,. .>., . "' .. ·'·"' 
lEdge of Pavement 

\ J Tune 2-WM Tune 2-WC Guard Rail T""e 2-WCC Guard Rail T""e 2-S Guard Rail T""e 2-sc Guard Rail T"ne 2-WC Guard Roil 
~ .. ..t T, .. ,.t-.... t g ~ .......... ~ .,._ _,., ,,.. ,,. _____ - ,..,.,_.,. .. . 

Traffic Direction 

Traffic Direction 
Ed.2_e of Pavement 

~ 

ii~-~-<- ---5 o ~-
'6V • 

Median j.,_! ___ _ 

" 

75' Min. Parabolic Flore see details this sheet 

Type 2-w 
End Treatment 

TREATMENT AT OBSTRUCT! 

GREATER WHERE CONTI 

'1..-.. ib"' 
V/.._,0 <>J"\"t;: 
~ -
L11() L11() 

.....i-, "' ~ ,-.. "' o-.. o ~IQ s, ib-.. .si I\.'? s, o"' 
,!? ,\,.\,!!! (do~ 0-t? to,\,!:!,.,, 

L/10' L11() L11o' L11() L11{) 

~lib-.. ~-"' 1-sl' o IQ ·S U 
.... , ..... :::· oz;~ 

L ' Q;i ...,. 
110 Ltici .Q. 

(7.5') · 1- (7.5'} {7.5'f I- (7.5')_]_ (7.5')-]. (7.5')· 1- (7.5') 

TREATMENT AT OBSTRUCTIONS FOR MEDIAN 
WHERE CONTINUOUS BARRIER 

Type 2-wc Guard Rail 

5Q' Min. 

Obstruction 

1§..'.__Min. 

MEDIAN WIDTHS OF 40° 

BARRIER IS NOT USED 

Warranting Feature 
( Point of Cut-Fi II ) 

_5 Cut Areaf 
_Min. 

1:-
(7.5'f [ ·(7.5'i 

! _L_IBLoL~o_!!i_Roil 

c' I 

LI 0 
0 ·ts., 
·81 C• 

C• 

PARABOLIC 

0 
·<?sc, 

FLARE 

O O O 0 ·Its ·Os 09 ·01 c, c, C• C• 

C'= the totol offset to the curve. 
L'= the overall length of the curve; 

use 75' curve for offsets of 1'-15' mox., 
for larger offsets, use 150' length curve. 
( Distances for a 75' curve ore shown 
in parentheses.) 

LAYOUT 

6 11 Slope Shoulder-

Traffic Direction 

TREATMENT - CUT TO FILL CONDITIONS 

OF 20° TO 40° 4 Details for Type 2-WCC Guard Roil shall conform to the 
requirements of Type 2-w with post spacing at 3'- 1Vi' 

SED 

~ 

:§ C: 
3::i 
C• 

~~ • 
" 

,..- Edge of Pavement 
Direction of Traffic 

F Edge of Shoulder ' ,,,,,t ~ I ~ 

I .t 
24'-o" 

"' fa,,!. " 2•1 

--n,------- Flow LinL--i ______ -~'~ .~ 
ii 

150' Porobohc Flore see details, \ a' with ,._~ . 
,. ... th,s sheet ? . \ Rounding 

T • "' ,,,.), . 
B ~ T o . -. . . - ~ 

Edge of Shoulder....._ .. 
Edge of Pavement -. 

,_ 
'ii---

', 

Tvoe 2 Strona Post Tvoe 2-s Guard Roil Ji~~d
2~~Yi 

J:'ntl TrAnfrnAnf Id ~,..,.,.,.., "' A"I' -iC: 11 O< 

Direction of Traffic 

See details, RC-50. 

MEDIAN TREATMENT AT DUAL STRUCTURES 

~ 

* End Anchorage should be positioned 
vertically and buried in the cut slope. 

Cut Slope 

:Jr: ;:Tr 
--~ 

- --l 

Payment for end anchorage shall 
include excavation, concrete, reinf. 
8 hordwore. See Details A a B, 
RC-55. (Terminal section not 
required.) 

SECTION A·A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

Recommended fJ«tttt I lfZ(e 

&a.di e1 ·, 
Director, Bureau of DH!gn 

App,ov.ffee 7j,:4}.!.; Sht:.~'_i 
Deputy Chief Hwy. Engr. R -n "'"""""""!'"\ CIIIIIIINTN Pl 
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' I 
I 

:I I 
;r, I 

' ' 

a-.,,_, Bolts, 1e"10. 

8" 
2'-6" Min. 

1-----

PLAN 

w/galv. nutSf wost.rs~ 
lofft not to protrude 

Terminal Section 
Bridge Connection 
See Detail, RC-52, sh. 3 of 5 

_, 

<po,tially below'"""" /s-1 'noi,, ",011ey,w3··c.c. 
See De-toil, RC-52, for ~~ hex. hd. bolts and 
sheet 3 of 5 ~10-1•:1 holes/9' 3" C.C. for flotwoshers.(Use flotwashers 
.. ------- 8-\1 onchor bolts(Two spore on both sides.) 
: ~ holes in roll for positioning.) 

I ' ' 
( I 

13'-sf; 

'- Rr1•1 Element 
3" c-c for 'L· _____ ::,, l",holes• /L 10-,.; oocho, bolts. • 

B-

1

• 
1 

holes in rail ~ _ 13
1

-6
1
2 ~ (Two ex ro . . in ) 

for pos111on g. A hor: 
are Cone. nc " " 

See Details A 
a "B", this sheet. ""3 Bors 

13
1
-6~ 

(Typical Rail Length) 
11s "o:'E:'F," 
-53 i is'• See Det<J 

RC 
sh I of 2. 

7 12 1-6 

~ 
Typical Post SpociTH;I 

(t Post 

Pay Limits -Type 2-WM End Tr:_!_ot 0m~'~"'~------------

Median Surface 1_: 13'-6~2. r _____ ----13'-6~" 2 Splice Bolts:-
-- I See Detail "F~ RC-~ 

I Pay L'.~,it~:.~edion Barrier/ L.F. 

!l1. J_Qf 

1,-1:1 1 1 yp.i- r-os, ~pacmg 

' 
Guard Rail Posis 
See Details 
RC-53,sh. I of 2 

24..-----. 

~--· ·- -13 1-6~ 

Typical Ter,ninol rail with 10-1"-" holes 
3"C. to C. with 9" Cut a removed. 

,r;I --="' 
\I j t i-----~ 

Overall length of beam 13'-6\" 
Typical Terminal Roi I 

f.bA!i 

c-----~Poy Limit-Type 2-WM End Treatment Driveways a Openings------------< 

I 

(
Roll Section 

1 See Det~!ls D a E, RC-53, sheet I 

I 
313u 

of 2 

30' 

Shop Curved Roil.., 

( 

Detail N, RC-5.'.> 
sheet .2 of 2. ' 

over top of roll. 
Galv. top I!. and pro ) !I 1/~•3"1127"steel It's Ion Surface c:::± I 

(~, 

, __ ,.... 
jectlot1 plus 3 • on w/ l";holes • The beam is mounted at 

30" and 33" hei~ relf)eCtlvely on 
adjacent posts successively. 

one~ bolts. 

Concrete 

ELEVATION 

DETAIL 11A11 

CONCRETE ANCHOR 

,-+. 
kh<t Terminal Section 

Bridi;ie Connectio_ n--,._ 
Set Detail 

RC-52,sh,3of5 
•3 Bars - Hoops (3) 

Twlst,d Rall---{Ji[ 

PL.AN 

3'-1" .. ,_ I ,~ ... 

Concrete 

Concrete Anchor 
See Details "A" a "B'! 
this sheet. 

ELEVATION End P1:1st SUP,PWt 
Angles - 4 11

1 3 'x f4 
See Detail , this 
sheet. 

TYPICAL ENO TREATMENT 

½,",1i;, 7~ 

Shoulder Channel 

+ 
I· \ · ,. Q· 1 

Vorioblet 3'- 4" Mox.\. \Ji. 4 Bon,6" c. to c. 

,,-::; =.:.., 
1,Y ~Lom~ltudlno1 

1/ )1 
Pip, 

Sl'IOU\der 

4'x 4' x 8
11 

anchor concrete 

I 

~'I Support 

Bolt I~· long ="' 
( No Washers J 
Double Nutted( Typ.) 

( Both Sides} 

For Guard Roil Post 
Details, See RC-53, 
Shi. I of 2. 

~~ 

~ 

·~ 
~ 

ELEVATION -~ 
End Post Support II 
Angles •-i:'x 3"x "4 

See Detail ,this 
sheet. 

Cone. Anchor, See_______..., 
Detail "A"ond "B" 

this sheet. 

ENO TREATMENT DRIVEWAYS a OPENINGS 

• E 
t 
:l.1 
0 ~, 
~ • 
~ 
~ 
0 • < 

• > 
0 
~ 
0 

'o 
' -.. 

Edge of Shaul~ 
C 

-.--.---. --~ 
Installation of delineotor 

See Typical 
Mounting Deto1ls 
RC-53 . 
sh. l o# 2. 

f :, ,,. 

w 
~ 

"' ~ 

·., 

~3.'t61Ho!H for 3/.( ------1------1 ,1 
Bolts 41/2" L.g. I ... I 
w/Nuts and Washers. ~ 
Bolts torqu•d to 

L4"1.3•1.lf/ 

100!20 ft. lbs. after 
post is driven. END POST SUPPORT ANGLES 

~.,~,7~ 
Base Plate, 
See Detail C, this sheet. 
Bridge Deck 

'\"'-JI 
Cross Pipe 
or Structure 

,-----

TYPE 

. assemblies sh"ol I be done 

E 
under a separate pay item 

or contract. For oddftionol STRUCTURE MOUNTED 
details see Traffic Stander (Existing Structure) 

----~T~-7709, Sheet 3 of 4. 
2-WM MEDIAN BARRIER 

BARRIER BASf:_ PLATE DETAIL C 
Note, Alt holH I "I unless otherwise noted. 
Atl welds 3t1e•. Use the aame Base Plate 

TYPICAL INSTALLATION WHEN CROSSING UNDERGROUND STRUCTURE 
No separate payment will be mode for this type construction. See Note I on RC-52 sheet 2 of5 

*" For anchorage to e11:istlng bridge decks and divisors, see Bridge Construction Drawings. 

Plate or Tooth Dom 

WITH TRAFFIC DELINEATOR BRACKET 
Details all Type 2-W 8 2-wc Guard RaU PMtl. 

at quarter points. Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ELEVATION 

DETAIL "B" 

ALTERNATE CONC ANCHOR 

~~! Cl. ,.,,..-Inner roil 

Splice Bolt 
with 

Type 2-WM I 
Enlor9e slot in inner roil elerrient PLAN 

~

O,te,,o;, 

I Type 2-WM lock nut Fbst Bolt----

- Spacing: 12'-6'r 
to 21/32 x 5" and dri II 27/~ holes in . 5~4· A 61-3" Post Spacing ,.,.,. 
outer roil element for splice. 

Enlarge slot in outer rai I element 1 11 ' 
0 

A to 2fi2 x 5" and dr\11 2v·;2 holes , 11 
A in inner roil element for spllce. 

ELEVATION 

SECTION A-A SECTION B-B 

No separate or additional payments will be mode for 
installing Roil Expansion Joints. 

RAIL EXPANSION JT. DETAIL 

TYPE 2 WEAK POST 
MEDIAN BARRIER 

Recommended ,_,..~· / 1'171 
4D/22 ef ·'. 

Director, Bureau of _Design Deputy Chief Hwy. Enor. 

Shl . .J..Of.J.. 

RC-55 



•o•~ .,.,,_.,,. ,_ 

8N 
2'-fi' Min. 

Terminal Section 
BridQe Connection 
See Detail, RC-52, sh.4 of 4. 

-Terminol Sec11on BridQe Connection 
(portlolly below oround) 
SM Detail, RC-52, 
sheet 4 of 4. 10-1"! holeu• 3" C. C. for 

B-1'1 anchor bolts(Two spore 
holes in rol I for positlonlno.l 

10-1:-",,holes• 3" c-c for \ , 
7 ' I 11 

Roil Element· 

e-1•,hol11 in volle,@3"'C.C. 
for ~ hex. hd. bolts and 

flotwoshers.(Use flotwoshers 
on both sides.) 

13'-•! 
(Typlcol" Roll l.enqth) 

11 

11 
r. SM Details o;E:r," 

64 RC-53 
sh.I of 2. 

I l 12 1-6" 
Typical Post SpoclnQ ~--,,·-·~ 

Typical Terminal roil with 10-1"" holH 
3"C. to C. with 9" Cut 8 removed. 

hi 
Overall lqtl'I of beam 13'-ft• 

tt I I ._ I 

8- lo oocho, bollo. :.{ _____ , 
(Two extra holes in roil 
are for positionfno. l I----'---- 13'-sic; -------1 

Typical Terminal Roll 

• :,; I 
I 

: 
Cone Anchor· ------13

1
-612 

See Details "A" 
"'3 Bots 8 "B ", this sheet. 

PLA 
q__ Post 

PLAN 

Poy Limits -T Treatment 
Po 

e.bA!! 
,------Pay Limll-Type 2-WM End Treatment Driveways 8 Openings--------------, 

I 

8-71~ ~ Bolls, IS"lg. ~---
131-6~~ - - ---13'-s~; Splice Bolts: 

Roll Section 
See __ DetQ.[ls D 8 E, RC-53, sheet I of 2 

Shop Curved Roil , 
Detail N, RC-53, 
sheet 2 of 2. 

w/golv. nufsf washers ~~ M d" s f 
Bolts not to protrudef,: l.fc -~~as~+.., r e ion ur ace 

over top of r01I. ~ 
Golv top It and pro- I --- ,;.~" 3"~ 27" steel It's 
ject10n plus 3" on ~ J-- w/ 1"f holes 

_ anchor bolts 1 :~ l 
. " 

;s,lllf]! 

~ 
Concrete Anchor 
see Details "A" a "B': 
this sheet. 

See Detail "F~ RC~ 

Median Surface 

End Post Suepi;i,rt 
Angles - 4"l 3 °l ¥4 

See Detail , this 
sheet. 

!h.J_Qf_Z__J 

I 
2°4..-----. ~ ~ 

' . 

ELEVATION 

End Past Support 
Anolea -41'x 311K ~4 

Cone. Anchor, See ___ _ 
Detail "A." and ''B" 

this sheet. ~-=~_l 
Concrete -~~:.1~'.____.:::f--J3 Bors TYPICAL END TREATMENT 

See De toil , this 
sheet. 

END TREATMENT DRIVEWAYS a OPENINGS 

ELEVATION 

DETAIL "A" 
CONCRETE ANCHOR 

Terminal Section 
Bridi;ie Connection~ 

See Detail 
RC-52,sh.4of4 

Twisted Roll---~ 

1--h 

•3 Bors- Hoops(3) 

PLAN 

l ',l",t"·-i, 
..-...1.,-... I ._J__ .,.-M•dian Surfoce 

i
ij>F.=,~"',17 

_ / l-*--? _ Concrete 
·o r ---1 
.,, I ,;;.,,21·,~ 

t: ____ J ~-- "'3 Bors- placed 

Shoulder Detail C snaulder 

4'x 4' ~ a" anchor concrete 

f;" . " 'sd \ . , 
Voriablet 3'.4"~X: '- \J!4 BortJ6 11 c. to c. 

,,-:;=....-.... 
,.,,,,, °"'~Longitudinal 

(I" )I 
Pip, 

"- // ~~_::::.-, 

Cross Pipe/ 
/or5tructure 

___ ...J!..J'- ,--- . 

" 

I 

No separate payment will be mode for this type construction. See Note I o"-RC-

¼ For anchorage to existing brldQe decks and divisors, see Bridge Construct~ Dfo· 

~/ Support 

Bait 1~;· long 
(No Washers) 
Double Nulled( Typ.) 

( Both Sides l 

Foe 
Det 
Shi.; 

';; 

.g'1 
• 
e 
0 

~ 

·~ I 

~ 
0 
~ 
0 

-0 

' -., 

Edge of Should~ 

.i..:.:! 

/ 

./ 

Installation of delineator 
assemblies shol I be done 

I 

See Typical~~ 
Mounting Details_ 

~~-~~l 2. 

See Construction 

ii jj + 'I-

';,fl 
!!2 

-,, 
" 

or contract. For additional STRUCTURE MOUNTED 
details see Traffic Stander 

_____ TwC~-77,09, Sheet 3 of 4. 
{t.Klsting Structure) I under a separate pay item 

TYPE -~clY'-\_MEPIAN BARRIEB_ 

1TH TRAFFIC DELINEATOR BRACKET 

I ,._... I 
at quarter points. 

f;!~I. ,,r•lm,;;'.;,:t:oil F~f Guard Roil Post 

1~Inne ELEVATION 

DETAIL 
11
8

11 

ALTERNATE CONC ANCHOR 
Splice Bo(! 

with 
Type 2-WM I 

Enlor~e slot in inner roil element, ____ ~, 
I .,_:K~" .. .:-.,:~·~·,..,,_,,,I lock nut A)st Bolf-.. 

to 21/32 l 5
11 

and drill 27i~ holes in 6~4' 0·-J r-u~, ->1,>ucm,_. ., ... 
outer roll element for splice. t 

Enloroe slot In outer roil element 
A to 2f~x5"ond drlll 2~32holes 
A in inner roil element for spJlce. --'°'+r-'" __ _ 

ELEVATION 

SECTION A-A SECTION B-B 

No separate or additional payments will be mode for 
instolllno Roil Exponsion Joints. 

RAIL EXPANSION JT. DETAIL 

rail 
Outer roil 

Steel plate 

'oo 

13t16~Hole~ for 314' ------I/I JI 
Bolts 41/2 LO- I .u I 
w/Nuts and Washers. L........±..... L 4 ux 3"-. 114''. 
Bolts torqued to 
100!20 ft. lbs. ofter 
post ;, ,,;,.,. END POST SUPPORT ANGLES 

~,7~,1i:; 
Base Plate, 
See Detail C, this sheet. 
Bridge Deck 

BARRIER BAS!; fLATE DETAIL C 

Note, All holes l 1'!ll unless otherwise noted. 
All welds 311e•. Use the soma Base Plate 
Details oll Type 2-w 8 2-WC Guard Rail Postl. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU Of DESIGN 

TYPE 2 WEAK POST 
MEDIAN BARRIER 

ltA<91>' •. 

.. , -..-.~ 

' 
'"'!4L"'---···- .. ·---- ;i~,---



___ ._., 

<t_ Median ct_ Median 

~I 
l~l"Ctea, 
I 11 JL. ~ 

7 'L '4" 

1 11 ~Plain Cement 
• M: 1 Concrete Curb 
I "1 : 
I H, I 

I 111 I ,, ' --L,...iL ___ _, 

11 
t"Cteo: 

~"~ 
' 

- i. _supere\evotion 

:1:\ 
'' : : Curb Gutter 

'' -4L 

I 
18' Min. For 6'-0" Spacing 
16 Min. For 4-0 Spacing 

.,--8"ll 6" Box Beam Traffic Delineolor Assemblyt 
6" 

Roil Splice 
{see dek:111 I 
this sheetf\ ~l ' llil l ;, "30 ,, 3'- O" 3'-o" Typo 3-viM 
::: : :, 2'-o" 2'-0" Typo 3-WMC 

/.,Vi r.1'n r+llh r~, r 
, ii, 11 1'1 1 I l"t' 6'-o"T p for 1 llrl I 11 1111 
1

1
j I 111 I I I I Y · __Ll1I I 1 

11 I 
p111 Post Plate on 111;11 : I1,[i Type 3-WM r II I 11111 1 

'f Note• Installation of delineotor 
assemblies shall be done under 
a separate pay item or contract. 
For additional details .see 
Traffic Std. TC-7709. 

fBox Beam c: 

~j I'\ 11 j j ' I I I i \ g ! 
----'----t'c\'i .• ~;;-11 ~ 2 

" , 
ii: 

PLAN 

I 
3'-0" 
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DETAIL A 
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7. 

NOTES 

Barrier joints, alignment, surface te,;ture, and other construction 
details shall be in accordance with Section 623, Form 408. 
The concrete median barrier shown may be constructed using 
either slip forming, cost in place, or precast units. Modifications 
or deviation from the standards will require special details to be 
submitted for approval. Only precast barriers which are supplied 
by an approved manufacturer as listed in Bulletin No. 15 will be 
permitted. 
For sections that are designated as removable sections, o bond 
breaker such as bituminous paper or polyethylene shall be used 
where required to assure removability. Lifting holes will be 
required and shall be plugged with removable plastic or other 
approved type plugs. 
The moteria! used for the plates in the joints shall conform to the 
requirements of AASHTO Designation M 183 or ASTM A36, 
structural steel. Plates shall be galvanized in accordance with 
AASHTO Designation M [ 11 , or coated in accordance with Sec. 714.1, Form 408. 
Concrete median barrier construction on e,;isting pavement will 
require special details to be shown on the construction drawings. 
112 " Premolded Joint Material shall be used at all construction joints. 
For precast units on curved sections o maximum 112" joint on one 
side wilt be permitted. For curves greater than 2° 30', 30' 
barrier lengths must be shortened to in0intoin longitudinal jaint tolerances. 
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The longitudinal ·joint shall be a 
ma1dmum width of 1/4" on both sides 
of barrier and shall be sealed 
with an approved joint sealer. 
( See Note 7) 

~· 

) 
-#4 Dowel bars 12" long 

MEDIAN BARRIER JOINT CONTINUITY 

-----------
Slot, ----rnod8d ta0 pl{ ...... --- ,_4"\oflQ 

See o;e Sfe;,co,n_ -m ~ 6" .#4 13of • \A 
action l/ote_ I -~ 
I A. ' 7" 

conc«18 j 6" 

. .t V£ Mox. 

~I i 

~ • 

0

f ~ . , . 0A .\ • 

() Subbos8 · ~ 
. ~ ~ . ~-- Moteria/ ·' 

'· ' 
~" 

CONCRETE MEDIAN 

'-,,_ 

·, 

Pavement 

" 
It ~6' x 1lti,' x Lem~th Required 
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requirements of Section 350. 3 (dl , Form 408. 
A I" layer of non w shrink mortar may be used 
on top of the subbase material for leveling 
purposes. 
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(See Note 21 
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DETAIL A 
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NOTES 
I. Barrier joints, alignment, surface 1011.ture, and other construction 

details shall be in accordance with Section 623, Form 408. 
2. The concrete median barrier shown moy be constructed using 

either slip forming, cost in place, or precost units. Modifications 
or deviation from the stondords will require special details lo be 
submitted for approval. Only precast barriers which ore supplied 
by on opproved manufacturer os listed in Bulletin No. [5 will be 
permitted. 

3. For sections that ore designated os removable sections, a bond 
breaker such os bituminous paper or polyethylene sholl be used 
where required to assure removobility. Liftim;i holes will be 
required and shotl be plugged with removable plastic or other 
approved type plugs. 

4. The material used for the plates in the joints shall conform to the 
requirements of AASHTO Designation M 183 or ASTM A36, 
structural steel. Plates shall be galvanized in accordance with 
AASHTO Designation M 111. 

5. Concrete median barrier construction on existing pavement will 
require special detaits to be shown on the construction drawings. 

6. 112" Premolded Joint Moteriol shall be used ot on construction joints. 
7. For precast units on curved sections o maximum 112" joint on one 

side will be permitted. For curves greater thon 2° 30', 30' 
barriers must be adjusted to mointoin longitudinal joint tolerances. 
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Joints shall be sealed with 
on approved joint sealer. 

-- Type M Inlet 

NOTES 

!. No additional compensation will be allowed for transifions in the 
concrete median barrier at piers or structures. 

2. At hazardous locations, impact attenuators such as Hydro Cushion, 
G.R.E.A.T. System, or Texas Barrels, should only be considered for 
installotians after oil alternative protective methods hove been ruled out. 

3. See Bridge Construction Stondord Drawings for detoils of concrete 
median barrier across structures. 
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r 
. --'---,- ?"(17Bmml 

--t- L __ .J:::r 6"(152 mm) 
-- _i:::: 1;."(140mm) 

.: - - .. 5 2 5" ( 127 mm l l :, I --+- 4~'(114 mm 
- Ill -.I-- , 4" (102 mm) 

!, -ij~~~~~r-t3"(76mm) 
~ 
"' 3 v;::'( 89 mm) Plate 

6"(152mm) 
Typ. 

3"(76mm) 
Mox. 

• • 1" ~"' .. ~ 

No. 7 Ga. Tension Wire 

Corner or Pull Post 
( Some details os shown~ 

for End Post l 

2'( 610 mm) Min. t2"( 305 mm) 

16' {4.877 m) Max. (Ty£} 

TYPE 2 RIGHT- OF-WAY FENCE Corner or Pul I Post 

r:f'rr 
~ 

, ;T'• 

c k~,,scr t.tr :') 

I. 

2. 

3. 

4. 

5. 

NOTES 

All material and workmanship slJ_all be in accordance with 
· Fo,m 40Be.~etfi<Jt,..•, See-t,.,. ,.a,i, ~1•!.T•.f· 

All depressions greater than 3"(76mm) a less than 1'(305mm) sh!II be 
tilled with rocks or compacted earth to prevent animals from 
going under the Right -of-Woy fence . 
Drive Anchors may be used as an alternate to cement concrete 
footings for all Right-of-Woy fences. See details, RC-60, 
sheet 2 of 2 . 
Place Pull Posts at angle points in vertical alignment, of 
ma1timum 500 feet { 152.4 ml intervals between end and/or 
corner posts in level terrain, and/or where directed. 
Metric equivalents ore shown in parentheses for all given 
dimensions. 

Fasteners 

Lin, ~ost 

/! 
at 18" ( 457 mm) c. to c. 

n each edge of fabric 
int. along the 1 

t/ 
.I 

-

6"(!52 mm) 
~ 

---

=-:}--- 1'(305 mm) Mm >r-1 ~ 2'(610 mm) Mm M;,. Lop ~I J ~Q' · s for End Posts, 

Cem. Cooc. Foo~i~,j Post,• cad Brnces. 1 ~ £'Ii Exira Posts 
Come, Post,, . sheet . ~ l>----.L:~ °' o;,ectod 

See Note 3, 

th

" · Feoce Fob!;' d LJ \ "'°""' Grnded 

c,t o, Roq"' ' / l '------ " N,ceswy 
) ~ 4'(1 219 m) 4'(1.219 m 2'( 610 mm ·M Mox. 

Min. ox. 

24" ± 1" End 
(610mm, 25 mm! Ir Post 

6"(152mml Typ. 

/ 
r Line Post 

(Some details os shown~ 
for End Post ) ~ ,-- c.ia,,-,,s C-f<jp:'> 

--r TREATMENT AT GROUND 
DEPRESSIONS GREATER THAN I' ( 305 mm) .---=;=~'= ~ 

t/ T r I I I 
( I I I I Mox. Vertical spacing 

J___ _ Fosleners @ 18" -,,_ , I I I I I ~ 
~I 

1

- of 8"( 203 mm) 1 ,;;; 

! ; ; ; i i !I I I I I I I I lif • " E • 00 .. E 
0 00 
~ ~. 

~i ·,,, 
Q ~ 

-+ 

, (45

1 
mm) c. to c . 

~ ~--+-s,;ce--t--: --+--. 4--+--+---I»---,-----+ 

el -1--"'-- - "'I I I I I ro] Vertical spacing sholl be ~ jro 
~ ! the some os indicated 1--lll- w N I I I I I I v / 
N ,____ for Type 2 R/W Fence ro = • =1 for bottom 47" ( 1.194 m) J-::.:jjj== ~ \"j# ~I of fobric. =I") en-

, ' I _, 

; I .l _J_ ..1-------,j.._ N 

II:!,- . • T 

' 
fflAj]1 

"'"H ld
1~'~J"~'~1

"~· • J- 1
'· 6" L -~ =;=r /4 . ',';, (457mm) 3"(76mml Mo,. ~' -~-~ 

-
~~--TITT i ., °')· 1---- · Plole ,

1 

16
, (

4 877 
ml Mox.(Typ.) ~ See Note 2, -tiiv_ 1 1'·6 · : . · this sheet LJ i (457mm) h-12"(305mm) 

12"(305 mm) 
~ Min. 

£-. -.~ //k,,k:,, ...... ,~.:•: 

·r:v, t'·J:l;.~"mm) --r.trr ',·0 ~ .I,-,\ 

Cem. Cone. Footings for 
End Posts, Corner Posts, 
Pull Posts, ond Braces. 
See Note 3,this_sheet. 

\ 0 Min. - · 3'(914mm) Min. 

TYPE 5 RIGHT- OF-WAY FENCE 

* Fabric for Type 5 Right-of-Woy Fence shoH 
be one of the following forms , {I) Type 2 R/W 
Fence Fabric ond o 36"(914 mm) wide fobric 
connected os shown; (2) o single fabric hoving 
o minimum width of 83"( 2.108 ml ; or (3) a 
combinotion of two fabrics to achieve o 
minimum width of 83"{2.IOBm). If the 
fobrics ore overlapped ther, shall be connected 
by fasteners spaced at 18' (457 mm) c. toe. 
staggered on each edge of fobric along the 
joint. 

( For Type 2 a 5 Right-of w Woy Fence ) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FEf$E .,.,/ °' ' .,, ,f..,3 
I, ,11t ~-'i" 1 141f . -

uty Chief Hwy. En11r. 
TMC£D av 

Sht.J...Ot .£ 

RC-60 

""" 



Slope 

11 
X I ~~--1 \ ·-1,lla* ____ ,p-

t ' ----x-, 

---- - - + ------a 
Alternate -----,------

----- .... 

. 

'i. of 
Cross rood 

-i~, 
ML 

Right - of-Woy 

Treotment\j_,_ x- "r--" 1- •1--• ·---=-·~ 
,,, ', Toe of Slop 

Fence f / .,, \ j :r 15' 
i.572m}/ 

s•(l!52 mm) Mox. 

Removable Fence 

Right- of - Woy 
Fence 

Soe 

Section at lhown on the 
drawings. SH RC-61 for 
dlltoil1. 

R/W FENCE TREATMENT 

AT STUB ABUTMENTS 

R/W FENCE TREATMENT AT 

HIGH WALLED ABUTMENT 

,., •... ,~I I ,.,. ••• , •· 11 
,·1 ,-)'I' , ,•1, 7'11+--l-

305 mm)M:1/' _J / ~-1--+-=-"'--::J 0!5 mm) Min. "<1•-=.-=_-=_-=_-=_-:=,L

7 

,~Rl9ht-of-W ; oy Fence 

_,-1.../+ /+ 
, -,.'<Right- f 

~------ ' • ' • ' 0 -~ 

2'(610 mm) -/+---- '-..___, __ J_/+ I :oc• \ I t ----- ,. 7 " t Rlght-of-W _ 2'(610 mm) ------'-- \x ___ 1_ ----~ Alternate oy Line l -- --x----'--x Treatment C ----t Right-of-W 
The lost ay Line 
of th po5t shall b . 
heigh.8t~t ~nd at oe ;/~~i:h6"(1!52mm) 

en than 10'(3 04ere the wall - e ml. 

R/W FENCE TREATMENT AT CULVERTS 
Caution should be eKercised when locating posts near culvert. Any damage 
will be al contractor's expense. 

~

Dnve Anchor Blade ~rive Anchor Blade 
(2 req'd) (4req'd.) 

X ---~X X ----

fence Post FencJ p 1 Fabric Fabric os 

LINE POST PULL POST 

-f:
ri e Anchor Blode(4reql~.) Drive 4Anc~or Blade 

Fence Fob · ( reqd.) ric Fence Fabric 

x---- x----

Post 

x 

END POST I CORNER 

POST 

- . ~,-' ·1 . -·-,1--,r~:~~·6-o . , 
15'(4.572 m) I ! 1 -• , 

11 -• ML 

', 
I ' 

' CD 
I 

' l:vl I I I ""')-x-x->< _@ ' ·aY 
II ~--·-· ' • ·_J: 

HIGHWAY OVER CROSSROAD 
If the roadway hos dual 1tuctures, the ri9ht
of-woy fence shall be erected to clou off 
the median area. 

HIGHWAY UNDER CROSSROAD 

Q) If ntht-of-way fence II within 1!5' (4.!572 ml or 
IHI of the proj.cted face of the back .. 11, the 
fence shall be onoled Into the abutftlent os 
shown . 

@If ri9ht-of-wor 11 oreater tMn 15'(4.172 ,n) 
from the projected face of the backwall. 94oce 
fence parallel to cro11road ond ontle IM6 
abutment 01 lflown. 

Liik,1il,.f11 
(L38mm K38fflffl x 3mtn) 

End, Pull Of 

corner Poet 

40" ( 1.016 ml '-:S 
~~ '-••••• ' 
:;.-,pll'"' ~ - ( 2 ... d.) 
' Drive Anchor 

pth of Embedment 
\ :.(!508 rnm) Min. 

4"{1D2 mm) 

DRIVE ANCHOR DETAILS FOR POST BRACES 
ON TYPE 2 AND TYPE 5 R/W FENCE 

Fence Ht. 
7' or Greollr 

Greater than 5' 
but less than 7' 

5' or Less 

Min. Blade Siu 
I" I" l " IV2"' IV2"' ta (38mm"' 38mm ll 3mm) 

li,,4•"' 1't/"' 1ta" (32mm x 32mm "' 3mm) 

1",. 1",. 118 " (25mm ll 25mm"' 3mm) 

Drive Anchor Shoe 

Commonwealth af Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

Min. 

Drive Anchor Blade 
See Chart Above 

RIGHT-OF-WAY FENCE 
DRIVE ANCHOR 

DRIVE ANCHOR ORIENTATION 
Drive Anchor may be used as on alternate 
to cement concrete footings for all Types 
of Right-of-Woy Fence. Re~nded :,:; / /?28 .£ 

7~r, Bureau of Des~n 

~proved ).,9 f 1 ,978 
, ... .PJwt,· 

Sht.1...0f 1... 

0 Deputy Chief Hwy, Engr. RC-60 



/ ~TopofSlope 

~" "" '"'~~ ~ ~ "' ~ "' ; ~." Removable Fence Section ot 
Structures as shown on the 

/ drawings. See RC- 61 for 
details. 

11 I I 
><1 11 
j
~ .. ..___ __ .,..: I 

I •-.__ ~\!=la==laa=!a==!aai/(,-' , \ , I I 
' I 'l ',, _,/ t 

-X-1<- >< ,: ,,:__,_.J 

___ ._f 
& 

'i. of 
Cros_sroad 

f-
- -

-
- ML 

~. "//0];\ /r I 
/, / :i/ ;(_6"(152 mmi\\ 

Right- of-Woy 

Alternate " "-"~ 

Tceofmeof\ ,-,-: ' -,, Toe of Slop 
\.1 /_.. ' X 

" / x---... \1 I Right-a • , 

f 

·---. 6 ence / _.,.. hvrence 
:r 15' 

~.572 m)/ ', 

6"(152 mm) Mox. 

/ / I\ MO<. ' \ 

/ / \_~Removable Fence \ J-t-· I I : : -· 
: : i I __ , ~ I ML 

15'(4.572 m) 
' I 
1 CD IP! r, 

'l'"'i-~-><->< ® ' ,-,Y 
I !L-X-X-

I/~-,= 
\lR,mo.oble feooe 

Section as shown on the 
drawings. See RC-61 for 
details. 

R/W FENCE TREATMENT AT 

HIGH WALLED ABUTMENT 

\.-Right- of - Woy 
Fence 

1'(305 mm) Mio. -I , I 
I I , , ' I _L - -x If I '\. 

1'1305 mml Mio.7~· 
+ 

1'(305mm)Mml~ I~ R,ghl-of-Woy feoce / . , . , , ·v . \ 
1'(305mm)M, +'--•-- _, --1/, I ~ J ~-~ 
-(__L/:__ _(', ' .,,., .... ,. },,.,,... \, '\_ 

~IOmm) I 

R/W FENCE TREATMENT 
Caution should be exercised when 
will be ot contractor's expense. 

~

Drive Anchor Blode ~rive Anchor Blode 
{ 2 req'd) ( 4 req'd.) 

X ---- ---~x - X ----

Fence Post FencJ p 
Fabric Fabric OSf 

LINE POST PULL POST END POST 

DRIVE ANCHOR ORIENTATION 

X 

I 

, , Section ot Structures as 
' shown on the drawings. See 

RC-61 for details. 

R/W 

HIGHWAY OVER CROSSROAD 

If the roadway has dual stuctures, the right
of-woy fence sholl be erected to close off 
the med ion oreo. 

J' ><~x: 

HIGHWAY UNDER CROSSROAD 

(D If right-of-way fence 1s within 15'(4.572 m) or 
less of the projected face of the bockwall, the 
fence shall be angled into the abutment os 
shown . 

@If right-of-way is greater than 15°(4.572 ml 
from the projected face of the bockwoll place 
fence parallel to crossroad and angle iTito 
abutment as shown. 

LIY2xl~KJ.,8 
( L38mm K 38mm x 3mm) 

End,Pull or 
Corner Post 

Broce 

40" I 1.016 ml l6 Drive Anchor Blade ( 2 req'd.) 

Fabric 

CORNER ---
POST 

£ "' ' 

4"(/02 mm) 

DRIVE ANCHOR DETAILS FOR POST BRACES 

ON TYPE 2 AND TYPE 5 R/W FENCE 

~ <Zic, ~ f Drive Anchor Shoe 

--------..____ L 1~ )( 1Y2 K Ya l 
' ...____(L 38mm x 38mm K 3 mm _,.j 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

\_40"(1.016 m) Min. 

DRIVE ANCHOR 
Drive Anchor may be used as on alternate 
to cement concrete footings for all Types 
of Right-of-Woy Fence. 

RIGHT-OF-WAY FENCE 

"''.?;3"~3.( 19771~"::bf 1977 
7
~r, Bureau of Des'i_n puty Chief Hwy. Engr. 

l'UW. IY 

Sht.£...Of £... 

RC-60 



OPENING AS SPECIFIED 
(MAXIMUM 15 FEET) 

i~------- End Post*-----------------..1 

PAY LIMITS FOR ~ 
TYPE I RIGHT-QF
WAY FENCE. 

~I 
I 

TYPE ·--/ 
RIGHT -OF- WAY FENCE 

END POST FOR TYPE 
RIGHT- OF- WAY FENCE. 

. t· ,. . 

NO. 9 GA. TIES APPROX. 12" C.C. 

FOR PADLOCK 

~ 

~\'i, -~-
iFABRIC AS SPECIFIED 

FOR FENCE 

,~11$ 

3/~
1 

~ RODS WITH TURNBUCKLE 
-- FOR ADJUSTMENT 

-1---

\" fa.-..\ ___ 

/ 
Frome Members -1.90" O.D.1 

(a) 2.74 lbs.If!. or 2" Sq. 
(o) 2.60 lbs.If!. 

~

• 'u,,-·r I 

PLUNGER BAR~ / l'-r 22" 

CATCHBLOCK I __ _J I 

3"] !1f;/',> FASTENERS AT 14" C.C V :, 

TYPE I RIGHT Of WAY FENCE · 

------- CEMENT CONCRETE 
I I 

FOOTING (INCL) I' ~-- _t_ 

l12"Mm DIA~ 

GATE TO SWING 180" 

ENO POST FOR TYPE I 
RIGHT -OF-WAY FENCE -------\-~ 

!-PAY LIMITS FOR 
- TYPE I RIGHT - OF -

WAY FENCE. 

~ 
}:(~. :1~1 

BRACE RAIL 

TRUSS ROD 

~-• . . 

_,,,. 

t-:;I/ 

j,f 

o,'o'"-K."' -w~· . 
-

Removoble Clomps 

12':t(This Section onl_tL 

Fabric permanently fixed to stretcher 
bars. Bars connected to cor~ posts 

by clomps which ore removable with 

hond tools. 

TYPE I RIGHT-OF·WAY FENCE 

. -End Post* 
(Includes stretcher bar, brace and 
removable clamps or fasteners.) 

Fabric cut a attached ta stretcher 
bar ta facilitate opening vf fence. 
Sor comected to end post by clamps 
or fasteners removable w/hand tools. 

Removable Clomps 

. _______ ___!_g_':±J.I_hls Section __ .Q.!!.W ... _ 

TYPE 2 RIGHT-OF-WAY FENCE 

.. ~ij!f-····· .. 
~ :. .:. . .. 

KC 
F0 

""Tw,'J,<-0 :"Htf "",-
'\:; 

--j 

VEHICULAR GATE FOR TYPE I RIGHT-OF-WAY FENCE 
( ELEVATION l 

NO SCALE 
OPENIN~ 4' or as SPECIFIED 
(MAX. 6-0")7 I 5/8" O.D. TUBULAR FR,..,. 

2.27 LBS./F.T. 
~---- - --------------~ ~-PAY LIMITS FOR TYPE 

I 111111 ftff 111 '.~~~~~~i:::;:~::• ,~'i,:;,~:~.~
nd 

Fabric cut a attached ta stretcher 
bor to focllitate opening of fence. 
Bar connected lo end post by clomps 

or fasteners removable w/hond tools. 

PAY LIMITS FOR TYPE 
RIGHT- OF - WAY FENCE 

GATE LATCH __ _ 
WITH LOCK 

TYPE I RIGHT-OF
! WAY FENCE. 

, 3/8"0 TRUSS BAR-7 L~ Of-WAY FENCE. 
WITH TURNBUCKLE _ ,----7/·-

I RIGHT-

X 

~ 

{l'w~,r-·-Wlil' 
. BOTTOM GATE 

HINGE (90" SWING) 

.·:, .~-r. ,,,.'1//1; __ _ . ' .. 
· I . , 
,·· • : b 

I .. ,. • I • ) 

: TYPE I RIGHT- OF -
WAY FENCE. 

TOP GATE HINGE{90" SWING) 

RAIL 

BAR 

;;'/,fl\1!11ll"7· 

'·-:u·· FOR TYPE I --.- I·.-·- , 
E~'~"~~s6F- WAY FENCE I~ I 

. _.'I • i 
CEMENT -t.. i i Jq----- END POST FOR TYPE I 

CONCRETE FOOTING~ RIGHT· OF - WAY FENCE 

PEDESTRIAN GATE FOR TYPE I RIGHT- OF-WAY FENCE 

~ .. ,:;·"' / 

* End Post -

~ l 
2011

( 508 mm) 1\ 
/ \ 

/ 

\ 
20"( 508 mm \ 

I ' 
\ 

"""" I '"' 
/ Cs,.,,, 

V, 

l,..]1/ 

~ - ',l'W,i, 

·~ {~--

* See sheet RC-60 for details. 

"'' 
Note: 

"' 

Removable Clomps 

-~ 
l~'~(Jh~s Section only) 

TYPE 5 RIGHT-OF-WAY FENCE 
-{1J - ' 

. 

REMOVABLE FENCE SECTIONS ' '.f;_r'm ,,., I 
', \ TRemovable 

1 
' Clomps 

4'(1.219 m) ~ 
The payment far Removable Fence Sections will be considered incidental to the R/W fence. 

If removable fence sections at structures ore 
placed anywhere in the run of fence other 
than the end, two end posts will be required. 

mm) 
Mox. 

T For Type 2 R/W Fence use 3 clomps os shown. 
For Type I R/W Fence use 4 clomps equally 
spaced. For Type 5 R/W Fence use 5 clomps 
equally spaced. 

REMOVABLE FENCE SECTIONS 

AT STRUCTURES 

Commonwealth of Pennsylvania 
DEPARTMENT DF TRANSPORTATION 

BUREAU OF DESIGN 

R/W GATE AND REMOVABLE 

FENCE SECTIONS 



TOP· RAIL LINE POST 
CORNER POST 

OR PULL POST 

~~BRIC SIZE /,S SPECIFIED 

~ 

~ 
~ 
~ 
~ 
~ 

CONCRETE 
FOOTIN(J 

TY?. 6H TYPICAL ROADSIDE 

TOP RAIL 

~2Hx2HCHAIN LINK 
WIRE FABRIC 

TENSION WIRE 

·1. '.X><>0<)00000000<X><' / ••0//NO LINE 

,½.,t Q,/1,%1/A 

T TYPE A ~), ~ "\p'\. 

•L 
T-

I ~~\j,1'"'- f\J'i
\_$ 1, 'fl"~ 

['"" ~EDWOOD 
PICKETS 

-MONEL METAL 
STAPLE 

3 l/2Hx -' 1/2" CHAIN 
LINK WIRE FABRIC 
( GAL VAN/ZED ) 

( A-C--E :::-F} 

~ 

r 

61 ~ 

-

l 
1, 

TYPE C 

FENCE 

. 1/, 

TOP RAIL 
{ 

, ____ 
REDWOOD 

PICKETS 

MONEL METAL 
STAPLE 

~ 
V2"x-' V2• CHAIN 

INK WIRE FABRIC 
VINYL COATED) V 

lL 
"ENS/ON WIRE 

- GROUND LINE 

TOP RAIL 

ALUMIN/JM 
INSERTS 

2"x 2" CHAIN 
LINK WIRE FABRIC 

AL/JMINUM INSERTS 
(LOCKING STRIPS/ 

I 
I NOTE, MUST INSTALL CENTER 

·---~ t '"ll'•l ,~ ,. 

I RAIL BEFORE ASSEMBLJN(J BOARDS 

k-l_f-T\ / ANO TOP 80Aff0 ~l. 
Ii I\J _J-~ v--

SECTION 18 - B' 5/l6"x .3/"IH SO. HD. 
ALUM. BOLT 8 HEX 
NUT FOR ATTACHING 
BRACKET. SEE DETAIL 'A' 

o - v rv;:,1 ;:,...,.."'"'" 

I 2'-6"TYP. 2'-6" TYP. 

11 

r -
' ~ 
" ' w 
0 
z 
~ 

!-s -· I ....-TO 

.-: 
1,,- A, 

v * :.; ;::;; I 

1--. 

RAIL 

UMIN/JM 
BOARDS 

10DLE RAIL 

-rl°os-
~= v• TTOM RAIL 

GROUND llNE ,,,, 
"'""' ,,,. i i \\\VIA\\\W/ AL/JMINUM RIV~ '"""""'•: I I ,WIN'\ 

I I i ( TOP AND BOTTOM RAILS) : i I A 
• I I I I I I 

~ i i I : I i z 11 I I I I 

i i I : _._l u ~2· DIA. 
I I I I I 

• 1--;....LJ I l I 3 r-L ___ ...J 

____ _) 

-=· 

SHOWN 

TIE ,oo 

6£N£RAL NOTES 

POST SPACIN6 ,5 FOOTIN6 SIZES-TYPE F 

FABRIC Pf.QT S,.ACIN6 !'OST SMCll/8 FOOT"l,i,i 
HEl6HT(FT) STEEL (n"/ ALIJMINlJM (n"I SIZEIINJ 

NOTE·· AFTER BRACKETS 
ARE INSTALLED IN PROPER LOCATION, 
INSTAU ONE 3/16" BL/NO RIVET IN 
EITHER ONE OF THE TWO HOLES 
PROVIDED. --, 

DETAIL ~I 

.,/; J"so. HO. 

'RAIL BRACKET 
w-11-19 

TOP OF POST 

NOTE, BENO TABS OVER 
AFTER ASSEMBLY OF TOP 
BOARD CHANNEL 8 BOTTOM 
RAIL. 

ATTACHMENT FOR TOP ANO 
BOTTOM RAILS 

TOP RAIL 

'RIVETS 

INSERT 

TOM INSERT 

BOTTOM RAIL 

RIVETS 

6 10 10 ., ,z 

7 10 6 /Ox 42 

8 8 6 l2x<f2 

• 6 •• l51tif2 

10 • ,. /8x42 

If 5. . .. l8x48 

12 • • 6 •• /81tlf8 

NOTE• STEEL H·BEAM 2.25•x l.95" HJ-CARBON 
ALUMINUM 2.25"x l.95" H-BEAM 

• 3"SOUARE POSTS 0./M"WALL 
•• SCH. 40 4"0.0. POSTS 0.226" WALL 

//8Hx l-l/8"x2" SHIMS --~--QC 
TACK WELD TO 2 "2~ SQ. ....._____ lfSl 
SET ONE AT TOP a ONE 
SCT AT BOTTOM OF 2 1/2~ 
SQ, 

1-1/2" 

iJ 
3"so. ALUM. 

T/JB. 

I-V2" 1 
~ 

·2-112• SO. 
STEEL TUB. 

QETA/L QF 
GATE POST REINFORCING 

Commonwealth of Pennsylvonlo 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ROADSIDE FENCE 
~TENSION WfffE 

GRO/JND LINE 

•• 
"".l 

-.;;ft, 

TENSION WIRE 

LINE TYPE 6 SECTION '.4-A ' 
11-0· -· ·- - -TYPE E TYPE F 

'\ .,,,_, ,. 
\) v' Iv"''-,,, 

;i I\ 



12"{305 mm) 
Typ. 

Ponel length varies with required 
length of barricade 

Alternate Red and White stripes, 
traffic side only, See Note I, this sh. 

Extruded Aluminum Channel, 
See detail, this sheet. 

Extruded Aluminum Channel 
with Class t or Class n 
reflective moteria! applied, 
See Note 1 , this sheet 

""f 
A 

12"(305 mm) 
Typ. 

--- r W6x'3 Steel Post*" ----

• .. 
;1 

N 

"' 

"' N .. 
I i • .. 

e 
" 

I • • oE 

3 -

Butt splice as n,ceuory at posts 

Mox~ P.<1•t Spacing- 10' ( 3ml 

A 

Post Clip and Post Clip 
Bolt, see details, this sheet 

DETAIL A 
PANEL TO POST CONNECTION 

Post Clip, see 
detail, this sheet 

Post Clip Bolt , see 
detoil, this sheet 

ALUMINUM PANEL - STEEL POSTS SECTION A-A 
* A W6 r. 8.5 ,t .. l ahopt may 0110 be used. 

Closs I or Clan II reflective material 
applied to panel, SH Note l , thi• aheet I 0.I25"(3.2mm) 

0.25"(6.4 mm) 

0.0'34" (2.4 mm) 7 
0.094" {2.4mm) J ~___r0.216"{5.5 mm) 

I 
"' 0 

0.687" (17mm) ===1-0.410"{l0.4mm) 

" 
~ 

0.25"(6.4mm) Rod. 

See Oetoil C, this sheel 

EXTRUDED ALUMINUM CHANNEL 
Dimensions for panels may vary depending upon 

manufacturing company's design. 

13..:" 
(35mm) 

'%,(9.lmm)TI 1 
,ll_ .::§!IN ~ =<r E 

--A-- .•• El -. 
" (\JI() . ' .M't--: 7

116 {llmm) ---~ ~ I .i ,.,_; 

lJ 13/s4{26.6mm) I I I l 
l"{25 mm) 13132U0.3mm)-""1 f-f %2.(8.7mm) 

%'.'{t6mm) 

POST CLIP 

DETAIL C 

/ 

Flot Wosher - ~'4"0 x 0.091" 
(19mm 0 x 2.3 mm) with 

I , ,.. I 2 ey64 {IO mm) ¢ hole. ,,,,, __ , 

POST 

I/ Lock Nut 

3t8'(9.5mm) 0 - 16 U.N.C. 
Thrd. 2 A 

CLIP BOLT 

~ 
~ 

• I .. 
~I 

N 

"" 
• • Om 

-,,, Ng 

N - -
-., 

I • • .. e 
" 

3"(76mm) 

Panel length varies with required 
length of barricade 

Alternate Red and White stripes, 
traffic side only, See Note I, this sh. 

Extruded Aluminum Channel, 
See detail, this sheet. 

Extruded Aluminum Channel· 
with Closs I or Closs Ir 
reflective material applied, 
See Note 1 , this sheet 

Post Clip and Post 
Clip Bolt, see 
details, this sheet 

6"xB"{ 152mm x 203mm) 
Wood Post 

L4 x 3 x 1/4 x 4 '-4" 
(102mm x76mm x 

6mm x 1321mm) 

r 
B 

, 
B 

/ ....... -~ ,.__ 6"x e" 
,,- / {152 mm r. 203 mm) 

/_ 5t. Wood Post 
%" {16mm), r. 7~"(I'3Imm) bolt, 
lock washer, and nut 

DETAIL B 
PANEL TO POST CONNECTION 

2" (51 mm) 

L4x3r.l/4r.4'-4• 
(Ioimm r. 76mm x 

6mm r. 1321 mm) 
Butt splice as necessary ot posts ..-- J.--. Closs A Cem. 

l""""":'1"l l·d~ cone.- IB"(457mm) (ZI 
See Note 2, this sheet . 

.M.!!l!, Post Spacing - 10' { 3ml 

ALUMINUM PANEL - WOOD POSTS 

B"( 203 mm) 

6" ( 152 mm) 

2"(5Imm) 

314' (19mm) 
Dio. Holes Typ. 

r' 
I 

~-
I 

6"(I52mm) 

f 
20" 

(508mm)j 

.{ 8'(2.438m) 

20" 
(508mm) 

l 

WOOD POST FOR 
ALUMINUM PANEL 

Post Clip, see 
detail, this sheet 

Post Clip Bolt, see 
deloil, this sheet 

SECTION B-B 

NOTES 

5te'' (16nUft) I x 
71'i'( 191 mm) bott, 
lock walhlr, ond nut 

I. Only Closs I or Closs n reflective sheeting material supplied D)' 
an approved supplier as listed in Bulletin No. 15 will be permitted. 

2. Wood posts may be mechanically driven. In areas whir& posts 
cannot be driven mechanically, the use of concrete footinvs 
shall be required. 

3. See RC-52, sheet 2 of 5 for mou,iting of either wood or sfffl 
posts on concrete pavement. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 

ALUMINUM PANEL 

Rec.ommended ½:t 1126 
,:t_o e . 

~ctOr, Bureau of Design 

A11proved ~e,._J I rV B 

~r- .. ., )4~.1. 
Sht...!..Of.£. 

.... Jeputy Chief Hwy. Engr. RC-63 



¾" Exponsion joint 
material required 
at structures. 

Joint Sealer 

3/4" premolded expansion Joint material shall 
be cut to conform to the cross sectional area 
and be placed at structures and at the end 
of a days work. 

7" I" 
111 
-~,ii-~ ' t: • 34 Rod. 8" 

!Rod.'~\ l_ 

t~ •,/::~\ ~fuc;;--'· '---'L-----::-~ 
I Cem. Cone. ·-~t 
I Bos, ,1-
~£.-___ ~,.-~,;,;J 

1° 7" 

I '14'R,J-~ 
a" .. >'Rad., 

J~~~ i,\~,~ 
~~· 
l . Cem. Cone. ·. I 
"Ji. Pavement 6 1 

t!.k_ ---_tl.lJ 

Curb face may be constructed vertical as permitted for 
PLAIN CEMENT CONCRETE CURB 

INTEGRAL CEMENT CONCRETE CURB 

PLAIN CEMENT CONCRETE CURB 

2" --t 31
16 Wide 

PLAIN CEMENT CONCRETE CURB 

":_kh....__1._3116 Wide c_,l1------

PLAIN CEMENT CONCRETE 
CURB GUTTERS 

SAWED JOINT DETAILS 

~ 
F

s'-o"Min. for Straight c~,b 
4'-Q"Min. for Closures r 
5'-0"M:- for Curved Curb 

Intermediate joinls rammed 
full of stiff mortar. 

1/4" Beveled edges 

TYPE A TYPE B 

~~t:~;,0t;einfJi~~t~J. a s~~ri'~e o~~~ni~~~~sm~~d d~~is~Jck for a depth of 4 

The bottom of curb may hove a tolerance of I inch less or 2 inches 
more than the specified width. 
Joints shall not exceed 114-inch in width for a dislance of 12 inches 
below the top of curb and 112-inch in width for the remainder of tl,e joint. 

STONE CURB - TYPES A 8 B 

l'-o"tolO'·o" 

7 .--··· <], . I" Gutt?r Width: ~in.Slope 
~lit-"- ~ Under 5fl.-1 per ft. 

. . : .. 
~-·;, ~o. 

~4 "co 5 ft a Over,~2 per ft. 
I Joint Sealer 
~ Rod . 

The width of gutter used in computing the poy area 
is indicated by ..:..,_ ___ _ 

The gutters shall be reinforced when indicated 
on the drawings or specified. 

PLAIN CEMENT CONCRETE 
CURB GUTTER 

1'-10~2' 

314" Rad. 

6" 

No.I or No.1B Coarse Aggregate 

PLAIN CEMENT CONCRETE 
GUTTER 

PLAIN OR MORTARED RUBBLE 
GUTTER 

NOTES 
I. All items shall conform to the requirements of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CURBS AND GUTTERS 

Recommender! ...2n,eft ! 191 B 

4D./2;,,,t£'.·, 
Director, Bureau of Design 

;'":'" ;"/;,'. /:" 
' Deputy Chief Hwy. Engr. 

Sht . ...!..Of ...!.. 

RC-64 
fJHAL "--···-----



:!y4" Expansion joint 
material required 
at structures. 

Var. 81
, 10' or 12' c. to c. as directed 

,\,,$',\V~\\0,-

-TYPE A-

-~\'<> 
'jO'~,~· 

-..,,o~ .Iii 
\<0,.V a<>.""'' 

e,o<t:-. r~ ,.. 
,'::> ;'O 

./ 

4 
5 ii," ii 

1'-10" C 

~

1'" 
3'-6" 1 

Vor.8', 10' or 12'c. toe. <11 directed 

,,~q,111W~T -.,11,,( 

~ ~ 
l'w-t1 !,•, '1 

1'-a"I 
\_Min.)µ' 

3'-s" "*-.',,,~ L~"""'~1w ~ {~in.l ''·'
1
'" •

1
"d' I b 

m,-:\ll.'•-4¥,?b 

L_J ____ L_J 

The block diagonal stripes ore required only on face side of 

PERMANENT BARRICADES-TYPES 

Joint Sealer 

34" premalded expansion joint material s~II 
be cut to conform to the cross sectional ore 
and be placed at structures and at the end 

• iE 
:g ~ ... - . " -:• 
§ S°g 
"' ~3: 
~ ~]! 
i ~; 
"' ez 

Min.Dia. 
9" 

t:J1" 
~~ .. 

- ~ s 3' ~ 
j:.----1" .. ,, 

~t:?'V-' ,p,11i,'<!, 

½tlwJ 
INTERMEDIATE 
POSTrf~~AIL 

END POST 
DETAIL 

r,, • .,._,-, 

' ' L--' ' ' L-~ 

~ 

of o days work. Curb face may be constructed vertical os permitted for 
PLAIN CEMENT CONCRETE CURB 

PLAIN CEMENT CONCRETE CURB 

2"tr'/16 Wide 

PLAIN CEMENT CONCRETE CURB 

3/ii3 Wide 

PLAIN CEMENT CONCRETE 
CURB GUTTERS 

SAWED JOINT DETAILS 

~ 
F

s·-o"Min. for Straight 

4'-0"Min. for Closures 

5'-0"Min. for Curved Curb 

Intermediate joints rammed 
full of stiff mortar. 

1/4" Beveled edges 

TYPE A 
The top, the face for o depth of 12 inches and the bock far a depth 
inches, as indicated, shall be peen-hammer dressed. 

The bottom of curb may have o tolerance of I inch less 
more than the specified width. 

Joints shall not exceed 1/4 inch in width for a distance of 12 inches 
below !he top of curb and 1/2-inch in width for the remainder of the joint 

STONE CURB - TYPES A a B 

1'-0"1010'-o" 

I" GuttElr Width: Min.Slope 
-~-------. •under 5ft.: l~'perft. 

t 5 f1t a Over:1,,2 per ft. Joint Sealer 

J ·91 ~4 Rad. 

The width of gutter used in computing the pay area 
is indicated by .;_ ___ _ 

The gutters shall be reinforced when indicated 
on the drawings or specified. 

PLAIN CEMENT CONCRETE 
CURB GUTTER 

6" 

No.I or No.IS Coarse Aggregate 

PLAIN CEMENT CONCRETE 
GUTTER 

PLAIN OR MORTARED RUBBLE 
GUTTER 

NOTES 
I. All items shall conform to the requirements of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BARRICADES 
CURBS AND GUTTERS 

Recommended 9. c<.,..t J 191' 
4D &rr,¥ · App,@, )JDii'Z 
Director, Burtau of DHign Deputy Chief Hwy. Engr. 

ShLLOfj_ 

,RC-64 
,-.n ,.,.,., .......... ._,_, ............ , 



,::-
' Concre!e 
) Roodwo~ 

1 
Pov't. 

~--

" ~"" 

·12" - _,j 

T'l'PE A 

1/4" Rod. 

4 .. 
_L 

---------' \':>I/II, ~ ·I 
2''Ma:,,;.·~ , 

...i______,: I '. " \ ~ J 
r,----.==-- '-1 ~fl\l. ; ... 

~

·~concrete 
1
_ 

Roadway ,? 
Pov't. -1--· 

~---- 15'~ 

TYPE B 

CONCRETE MOUNTABLE CURBS 

Concret• Mountable Curb 
1'yp1 A ore 

« 2• Mox. >:r----7 
Plain Cem.Conc. t 

,1_,_ Pavement 
-.-J1,1-•_ 

II 

114'' Rod 

' 5" 

Existing PovlfMnt 
or Brld91 Deck. 

~..,....__#41 x 12" Dowel at 5 'c. toe. (drilled a grouted) 
or~ shot threaded stud; min. 1" depth, 

CONCRETE 
CONCRETE 

with similar bor confic;iuration extending into 
the curb. 

MOUNTABLE CURB ON EXISTING 
PAVEMENT AND BRIDGE DECKS 

ltpi°"' may provide for a dffper foce at curb wh.n on overlay is placed on 

Construction JI. 

Type A or 8 

1 '"' -- I-" ' \ 
Constr. Joints· 

Type Aor B 
Curb --

I 
J 

/ PAYABLE MEASUREMENT 
INOICATEO BY----

END DETAILS 

l\ocwidthl 14"PI.CC 

IPovemel'I; - 1 Type A or 8 Curb 

f I/" I " 

Gradel 
Point ~ ·, Grode Point-- -"IGrodt 

~

---"' puloot u, mo,~ 

~ • ' I Point 

Typt: A or B Curt, 

Grode Poinh 

~~:~ :; "., .. ~ 

~ Paved Island Areas 
51 

, • 
1 1 -~I.cc;;-.,,,ac.,c:,c7s;;;~c,r,c,-,'\:::j~opes, /4 per 00 max. 

:~-- ·,;. .4~ .J C,_C. P..~ern.e_nt. rGrodt Point 

•" ~.1/ ~/,,(~:I \ 
;/~//,aseW##d#~ 

TYPICAL CONSTRUCTION 

/ 
_/:,,,j / 

/- - '7 ' - --------- ~ -

Incidental to 
subbase item ., 

the existing pow,tfMftt, howe¥er this exposed final foc:e af curb shall be 2• Max. 
_/ ,/ 

/;:/ / ··-~" ~/ /2 'le ;J:.. / 
6"(Min.) 

24 11 (Max.i 

' ______ .J 

!iQill 
{I) Joints for Mountable Curbs 

shall conform to the requirements of 
specificotions Form 408. 

(2) Inlets installed with Mountable Curbing 
shall be located as sho"Wn on the 
drawing and utilize a Type M Inlet. 

' 
+-
' 

/ 
/ 

, , 

f'.,, 
I - ' : -\ , __ 

', I -~ 
' ' '- ........ 

}6" 

I 
' I , 
',V 

L' 

-------------- _...J 

SECTION A-A 

.._, 

, 

/ 

A 

' L __ 

,f C ,-

l 

, , 
, 

A 

'dental t 

f- 8" Pl. C.C. Pavement 

• 

SECTION B-B 

, 
,/ 

, 
, 

,,, .. ---......... 

B 

I 

Inlet ln1tollot' '"" 

-

' 
-t 

---------------- I 

Commonwealth of Pennsylvania 
DEPARTMENT- OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPICAL DIVISOR AREA I CONCRETE MOUNTABLE CURBS 
TREATMENT FOR CONCRETE MOUNTABLE 

CURBS AT INLETS 

Recommended :;: I 177e, !Approved ,.2filil,+ I 1276 
,,,q7LJ 4 · , . ,, /?«L. I + 
Director, Bureau of Design ; Deputy Chief Hwy. Engr. 

Shf.J_Of.1.. 



1/4" Rod. 
~4" Rod. 

TYPE__A TYPE B 

CONCRETE MOUNTABLE CURBS 

Concrete Mountable Curb 
l'ypeAorB ----7 

Pl~~v~':n~~tonc. t * 2" Mox.._I'--. .•.. 
~~~~ 

'\ 
,,i1:A 

Existing Pavement 
or Bridge Deck. 

II 
1t-----#'4x 12" Dowel at 5'c.toc. (drilled a grouled) 
u or 5ti6'shot threaded stud, min. !"depth, 

with similar bor configurotion extending into 
the curb. 

CONCRETE MOUNTABLE CURB ON EXISTING 
CONCRETE PAVEMENT AND BRIDGE DECKS 
*°Plans may provide for a deeper face at curb when on overlay is placed on 

the existing pavement, however this exposed final face of curb sholl be 2" Mox. 

TYPICAL DIVISOR AREA 

Type A or L!I 

1c"'' --J~, 
' \ 

I IConstr. Joint, 

I 
/ 

t~~r11 

Construction Jt. 

QQNSTRI./CT ION 

// 
f" 

41i; 

,,, 

' 

Type A or B Curb 

/
4IGrode 

. ·1Polnt 

'/ 

i,,-4 per foot moK. 
rGrode Point 

' ' ; 

6"(Min. 
24"(Mox.i 

NOTES 

(I) Joints tor Mountobl .. Curbs 
· sh al I conform to the requirements of 
specifications Form 40a 

(2) Inlets installed with Mountable Curbing 
shall be located as shown on the 
drawing and utilize a Type M Inlet. 

, , , , , , , , 
' , 

' ' ,: 
I ', 
' ' ' ' ' ', 

''1 "' II/ ' I 
, 

' ' ' ',V 

~6" 

, 
/ 

"' 

' ' ' 

,-A 
It, 

L __ 

, , 

A 

, 
/ 

, 
,/ 

,/ 

, 
, 

36" 

B 

Limit of Conslruction Incidental to l_nlet lnstollotion 

' ______ ..J 

SECTION A-A 

8" PL C.C. Pavemenl 

SECTION B-8 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MOUNTABLE CURBS 
TREATMENT FOR CONCRETE MOUNTABLE 

CURBS AT INLETS 

7Jnd;k f<:': , ,1, 
-b1,ecror ~ ~ of ...........,_ 

A-A~:Z4 
......,...., -· llllJ..•4 ----



,,....,._,,.. K6~ ltll .. ll,,..,.,, 

I 
I 

1~· 
w 

I 

i/ 
' 

r11 I "' 

Bit. Surf. Course 

Base Course 

W 7 Romp Width 

w 

Rom~ .. Traffic Direction 

r· 
I I I 

L. Traffic Direction 

TRAFFIC SEPARATOR IN RAMP GORE AREA 

. ,I 'l4"(6mm) R. Typ. 

h
a" _ _y_2r,obt, _____ / --! / I " 

G~ ' ; ' ' ' ' ' ' ' ,G:rr:gotioos~ - L~ / 1 
'2 (13mm) 

·- . . , , • • . , ---::-r~f-;'";-·-.:.,;-:1-i~~=-:t'""---=---=--~--~---,-.. 1 ' .. 
'' 

,. 
~ _. ,. . 

' 
. ' 

. , • <l. " 1 . 

' ' ,; . · V·, 

<l:_ •· 

' 
;, 

\I . i d • ;,,_ •• ¢ . .. " rt 
. ~. -~,,... 

., 
-A .. , . 

·.' ~: < i· 

,-
' . .,,. 

·,·. ·1: . . ' ' 

. • ' 
. q . . . <l_ ·., • ,v· .. 

V ~-. . 
<1 ., 'p, ' • 

• • 
' 

' 
' ' • ~ q " " -f 

"· . " " 

' 
• ,- • ' ' ._,( /·P_· .. . . "'·>i:."· <l: 

SECTION A-A 

I" 
4l_g___1114mm) 

CORRUGATION 
(Not 10 Scale) 

I Pavement ---+---- Surface 

DETAIL 

., 

.,· ,7 

" ~ V " 
l,,2 (13mm) ·,;; 

' . . ' <l · Cl • V 

"."· ".;'',··~<i 
V (I • \1'. c> : • I 

,;. .V.· .,; °,;: 
<' ·<1 ·" • 

' ' • 
" ,,._ 

'· 

1"{25mm) 

".,'<J 

• 

112" (13mm) 

Concrete Pavement 

' 

Ro~ 
~\rec"'" 

T I 

_Qontrcction Joints 
Spaced 20°(6.096m) Ond Sealed 
( See Note l, this sheet l 

i 

' 

12' 

2, 

NOTES 

Contraction joints shall be spaced at approximately 20'(6.096m) 
intervals ond shall be pieced \n line with adjacent pavement joints. 
They may be either hand-formed or sawed }oints, but shell be 
1°a'' (10mm) wide and the depth equal to 1141h. of the pavement 
depth. 

The contraction joints and corrugations may be canstruc!ed at a 
skew ta match the pavement joints. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE TRAFFIC SEPARATOR 

Recommended ~ .31 121' 
40&,-4,-. 
Dir,ctor, Bur,ou of 0.1i9n 

Appror9t 'J:di 3!::7CJ 
llnfii .) J 

Sht._l_Of ...L 

Chief Hwy. E~tnffr' RC-66 
-rn _,, 

--·'"-·---'-' 



W ':' Ramp Width 

18' w 4 Traffic Direction 
Romp 

r· 

L. 

Jt. Sealing Mat'I 

1;,i' R.(Typ.) 

Bit. Surf. Course 

Base Course 

Variable 

3" 3"11 314" Corrugations 

,. . ,.:~.--'\f~~~~~~~~;-:· --;~~t.~f~~-~/~/~}!1.i'. 

' ; : ." :': : . .. 
., '· 

\' '.,. .·. 4 

. t. 1. r/ . 1 

~4:~~ :·:_;:.:·_.".·/<:·' ~ 
l·J_\. , ., . -~~ ·-ii: ·q: ' 

' 

' 
' 

• 
' ' V ·,, d...._ t> • • 

' 

' " 

' ' 

SECTION A-A 

~" 

' _J_ 
i\...1;2' R. ( Typ.) 

CORRUGATION 

[ Shoulder ---+--- Surface 

DETAIL 

. ' 
' .. 
• 

%'.' 

3" -, 
Mat'l 

~ ,, I' . " 
' ' 

"' ,:; • ,, <l .; " ,, ~ 
.,· Q (l,, t<.I . . 

"'- ,,: . ".,- . 
. I/ . 0 

' 

3 " ¼ 

. . 
' ·' ,· 

Traffic Direction 

IN RAMP GORE AREA 

Concrete Pavement 

3,'/;' Contrac 
Spaced 15 ·--6' 
{ See Note I, 

.. ~ 
~;,ocM" 

12' 

NOTES 
I. Contraction joints shall be spaced in uniform lengths or sections of 

15.5' and shall be placed in line with adjacent pavement contraction 
joints. They may be either hand-formed or sawed joints, but shall 
be 3/s" wide and the depth equal to 1/4 of the pavement depth. 

2. Concrete traffic separator shall conform to Section 629, Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE TRAFFIC SEPARATOR 

Recommended 11 «rt < IP Z4 
An.A (.c-, 
Dir,ctor, Bu,.au of Desi11n 

App~;/£Z~ Sht . .LOf .L 

o,puty Chief Hwy. EnginNr RC-66 
-·· 
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SECTION 

J 

" 
'!......,., ,., 

'-I l 

• .,, I 

·Type 2-WM 
Median Barrier 

Ref. RC-55 

V 

A 

MESH SIZE AND TOLERANCES 

'--------j II I ,w.,< ,,,, \\/1',;./Ll'JL 
. o o l-.11!.t I /Y~ / 

? 
: 
I 

I = 

I = 

I 
= 

= 

-~-
:, ,, ,, 
i\ : CJ 

-~::.,~ : I >, 

' ' >-! :~I I!_~ : up: If) C, 

! i: I 
" ' ,, ' 
1: l = 

n=
,, " 

2318 
' 

" -S3x5.7 Post 
::J ,,-
" " " " 1: 
" ,, ,, 
,: ,, 
" II 
" ' ~ 
" ' If I 

''•'L'-
* Hole spacing for differfnt mesh-heights 

when required: 2'-10~2 for 3' height 
3'- 10\,~ for 4' height 

( 
---steel W-Beam 

Ground Line 

2 1-6 11 Module (C.to C.) Line Post· 

1 
I 

!I:!:<. :!!ii 

0 

-Tention wire 10110 
No.9 gage 

I 0 

= I '1 I 
,-~-I 

! i! ! 
= 
~ ' 

= 'i 
: 4:.i ' ,, ' ,, 
: ii 
! !I = 

12'-611-------------------,!j 

ELEVATION 

/ 

_ _J 
\stoinleSs Steel 
Straps 8. Seols 

(Typ.)} 

I 

= 

= 

= 
= 

TYPE-A INSTALLATION ON TYPE 2-WM MEDIAN BARRIER 

The mesh openings shall hove the following nominal dimensions: 

Diamond Size-1.33"! .OS"short dimension(cenfer to center of bridges) 
4.00•1: .OS"long dimension(center to center of bridges) 

Bridge size -0.BO"!.IO"uncut,verticol bridge distance between diamonds. 

Strand size - 0.25"minimum width 
0.050"nominol thickness, excluding point (aluminum panels) 
0.047B"OB goge)nominol thickness, excluding point and 
zinc coating (steel pone Isl 

Panel size -2'-4~6 !0.25"along the long dimension of diamonds before 
bending,(2'~ 4" finished height) I2'-2"along short dimension 
of diamonds. 

~

ex Head Cop Screws ; • 1t 2• 
w/Hex Nut Typ. 
~6 hole drilled through stem. 

Tension wire,..-wind 
wire opprox. 3 turns 
around Ferrule (Typ.), 

r.171 O I lo r----+,~Plote Wosher Spacer 

~--tstainless Steel Bright Finish Strap 
8 Seal. Strop 0.02"x.625"Coiled 
Strip No.J or 2 Finish. 

No.I2 Gage 

9{6 I.D. x J31~6 long x 14 gage 

Ferrule for Tensior. Toke
Up with 3/46 Notch on eoc 

""'· ., \ 10 
o·IJ 

Seals .02 11
Jr. l.25"Single Crimp. 

l~
0

6 1t ii Jr. No.I I gage Channel 

/ 

Hog Rings, spoced------....._JA\. }f _,,,, 
Approx. 21 apart. ~ l'H:.\.,JV 3-!{l x !"Hex Head Bolts 

with Hex Nuts 

/ 

/ 

LINE POST DETAILS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ANTI-GLARE SCREEN 

Re/4eg 8°c-t: /, /'17'f Appr~':5 · /, /97.#f 
.o. ,t,. -!'at,. -

Director, Bureau of Design Deputy Chief Hwy. Engr. 
,.~,,o" 

Sht.J.Of .2... 



r3" I (2 
~,e. =-
7 

-~ 
"' _, 
N 

* 

Tenslo~ Wires 

~--·----
3i,' ....1J r ~~ Plate Wosher Spocer(Typ 1 
4 l . 

2~Nom. 

12'·6" Module--------,"--------------1 
( q_ to IL) Unt Posts 

' 

-~ Stainless Steel 
Strops 8: Secls(Typ.) 

~ 

- t 
G~~es 

No.9 
Tensio 
Top! Bollom) Crimp 12• to 18~0.C, 

1
He11. Head Cop Screws ~ f 11. 2" 

- w/He,r, Nut. (Typ.) 
3/46 hole drilled throuoh stem. 

3-~ ti x r" Hex Head Bolts with 
Hex Nut. 

V4 Plate Woshtr Spacer 

~I 
Bolt i. 

124''.1 ~ I \ )f-- I ~- Stainless Steel Brioht Finish Strap 

&', 

1Y2 

0 

ol11 T°ype 3-WM 
Median Barrier " 
Ref. RC-56 ~ 

SECTION 

,, I~ 
; 

r1· -
1
~ 11 ,I 
11 :i: 

~I ·r l:1 :, 
L• 11 
l! !: 
11 1, 
11 

1
1 ,, :, 

I! !I 
,, :: 1 
!i G,odo LI"' I: -t I 

ELEVATION 

TYPE B-INSTALLATION ON TYPE 3-WM MEDIAN BARRIER 

,. 
4 _1" 

-'A'=-~ 
!I . 

3" 

1;, 

Concrete "fedian Barri 
Refer RC-1!57 

"' ~ 

SECTION 

. 

!I 

C 
-

-

' 

-, 

12'-6n Module 
(l to t) Line Poat, 

~1;4 Plate-" Spam!Typ) ~o.~~o~li 
' 

E,paod&d~°'~~~~~ i 
f-~ Metal Mesh ~V,~~nm • :l 
~2; Nom }J,~~V,~0/ ; ~ • • 

l~&Q~JAV Nol2Go~ 

:E " ,; 

u./""' l iX.,,.,J,:1~.~;"" .,.:.: 

., ll II II i, 

11 

., 

A A 

ELEVATION 

INSTALLATION ON CONCRETE MEDIAN BARRIER 
TYPE B 

1l ,. 
li 

i~ ,, 
!l 
l: 
i! 
:: 
:i 
" 

' 
ii 

' 

Top a Bottom ,--·:j 

' 
Ii 
:: 
II 

J Hole spaclr19 for ~lffer,nt me~h-helghtl 
when required: 2-10\ii for 3 heioht 

3'-to~2 for 4'heloht 

.. 
_r~ 

Tensi 1 
Crosi I 

at ear,;1 

Wires 
racing 

,, 
~"

6
1.0.,: 1~6 long ll 14ooge 'N 

Ferrule fo! Tension Toke- \ j,, 
Up with 3ii6 Notch on eoch--.J .,, M 

a Seal. Strop o.02·1.625"Colled 
Strip No. I or 2 Finish. 
Seof1 .02'' 1 1.2s•sinore Crimp. 

i''li; 1 I' 1 II oooe Channel 

~; Radius Bend 

1 tat t 

.. L 
5f!l Panel 

e ends. LINE POST AND MOUNTING DETAILS 

" I 
II 

Notes: 

For o split concrete median barrier on o structure fasten the tine 
posts to either side of the barrier. 

Cross broclr11,1 or dia9ono1 bracir19 may be provided at each panel of 
anti-9lare screen to stop vibrations at critical locations like br!d9es. 

~ dia. 1 7• bolts shoold e1tend thru the box beam with a he1 nut a 
washer ot the bottom. 

Use double support brackets( bock to back) at every third post for 
installation on curves with curvature greater than 3~ ond ot end posts. 
Use double washer spacers at top of posts. 

Drill concrete to receive ~ dlo. 1 3;4 long, e1pon11lon bolt of the 
Hilt!- Fostenlno system type, or Wej-U type, or on approved equal. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ANTI-GLARE SCREEN 

Re/4ended tlii. 1, l97~ 

I -~.6?....4 
Director, Bureau of Design 

App~ (9',:..C. t, 197+ Sht..!..Of.l.. 
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Rock 
Lining 

r 
f 

L 

PLAN 

w 

r-• l 
Ml 

Ls 

S, L 6 W as shown on the drawings 
or os directed by the engineer. 

Finished ground line of 
ditch or channel. 

3' Min 

SECTION B·B 

ROCK LINING 

A 

' l_ --

1'-0" 

0 

20' 

_·o 

PLAN 

SECTION A-A 

ROCK BASIN 
,o 

0 0 
0 i 0 

0 
0 

D 0 0 

- ------l 

A 

J 

riginal Ground 

Rock for Rock Basins 

Filter blanket ,611 depth 

When bottom of dit 
it less than 36~ o s 
stovoered row of sto 
blocks shall be used 

bottom of the ditch ---[ " 0 

0 

a 

0 
0 0 • 0 
C, 

0 

0 
0 

0 
0 

0 

"' 0 

0 

0 

0 
1t < 

0 Stones or blocks 
to be stogQered. 

A,B on 
on the drawings. 

-
6, 6 

0 0 0 
0 

1own 

Stones or Blocks __J
to be embedded 3" 

0 ooo--...,! 
C, j_ ~ 
PLAN Lo 

SECTION 0-D 

---
I" deep scoring crock sea led 
with joint sealing material. 

PAVED ENERGY DISSIPATOR 

r---, 
__, ' 

/'} ' 

_J 

1;::.--- ', 
--~,---- _'::,,__ __ 
I ', 
A ' 

I ) ', \L. _____ :,._ 

* Slope according to 
cross sections 

PLAN 

SECTION E-E 

10'-o" 

1.0 ,.-

2' 

Filter blankat,e" ct.pit\ 

---,__ 
E 

_j 

1.5 ,,-----""----' _ _...___.~~ 

M,f"l;ni.::---r---YI ,D 

SECTION F-F 

ROCK ENERGY DISSIPATOR 

FIiter blanket, s• 
depth 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION a SEDIMENT CONTROL 

Recommended ,.&,41;l- I l<!JB !Approved Ac-½ I \j]'i':, Sht . .LOf.i. 
/42 4- < ,i_ C ___ Ot IO !Z /'J_,/...,;., 

Director, Bureau of Design 1 Deputy Chief Hwy. Engr. RC-70 



IL r• i 
E'. Ml 

PLAN 

SECTION 8-8 

Ls 

S, L 8 W os shown on the drowings 
or os directed by the engineer. 

:1 
Finished ground I ine of 

/ ditch or channel. 

/ ,,--...,__ ,.../\._......,21·6"Min. 

ROCK LINING 

A 

L_ 

bottom of ditch width 

0 

C 
blocks shol I be used on the r 

1
-- D 

toggered row of stones or { 

bottom of the ditch.------- c 
_e--2 

Q 

A,8 and length as shown 
on the drawings. 

6, 6 

20' 

-~ 

~"' I 

0 
0 D O 0 

0 
0 

Oa
0

0~ Q O O 18' 
c;;,0000 n 

C, " 0 

A 

J 

Original Ground 

Filter b!onket,6"deplh 

0 0 o 
0 o o o o o-~ 
Q D ? D 

- $!ones or blocks 
to be staggered. 

--- ·-···- ••• I • ---

PLAN C •D 

x S"x a" Solid precost 
oncrete blocks. ., • 

4"to a" 

-~l"deep scoring crock sealed 
with joint sealing moteriol. 

D-0 

r-
__, ' 

~,. J ' 

s-f_C __ 
--~-~----....--

:,'fl 
1': 

~.,11--~ Rock Lining 

Transition into existing 
drainage chome_l. __ 

,- ' 
' ' (.-----,,--- ~~ •- PLAN 

J? / 
,1/ 

/ A ' ' ' ' "- ' - - - _,!,,.. - -- _\_ ~J';b-... l--

* Slope according to 
cross sections 

------"---~"''-r--""-~-

Lg_ 

-- Filter blanket, 6" depth 

SECTION E-E 

1'1-A --7 I. 5 _ ____.fill. r __ ....-
p.;,,<;c 'A,J_ ---- ~ , 4'-o" 
ti~~ 

J""'-••- OV V ·---·----

SECTION F-F 

I 
-----l 

ROCI< ENERGY DISSIPATOR 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION S SEDIMENT CONTROL 

Rec:@~.£:-ne I 1974\App~ J;;;i,;;;Zt.. Sht . .Lot..!. 
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Angle OS 
req'd. 

\ 
A 

/ 

Discharge into a stabilized area or on temporarily 
protected area. 

Toe of _§_lope 

l1l1l1l1IJJ 
~~:,I'\- lol~ 1 

SUGGESTED MIN. SIZES 

Drainage Smooth Corrugated 

1~6~~s· Pipe Size Pipe Size 

0-3 a" 
3-6 10 
6 -10 12" 

Metol, Flexible rubber, or 
Plastic Pipe adequately 
anchored to fil I slope. 

Length is variable 

12' 
15 
18" 

.-_\._, --c 
~,- ~\ !ii i I Angleq,•, 1, I I I I 

!O' Berm 

req - -
.---:- ,......-\ ~ 

End Section 

• 
Lenglh of transverse berm shall be 

PLAN 

Suitable connection for 
the type of pipe used 

as required to contain surface drainage 

and direct into temporary slope drain. 
The transverse berm will not be 
required where the drain is located 
at o low point. 

~ 

10' berm at top 
of embankment. 

12"Min. 

,- Metal End Section 

Free Flow 

10, 

C 

Filter Blanket (9" depth) 
,Toper top of Barr!er to a 6"depression 

the center of flow line. 

' 

Compressed 
Depth 18" 

ROCK BARRIER 

5'+ 

4'± ~--· 7 
~ I 

~~~--=-
.,,..--i....[mbonkment 

,_ 

" !! -,, 

2" Mo:,r.imum diameter brush from clearing operation 

to be placed at start of embonkment fill or in droinoge 
swo\e areas and compressed in place. 

11 c1 
-;;1 

" '. ,, 
,, 

' 

ELEVATION -----
Toe of Slope 

-~_;_,,..< 

~ "" CC 
1~2 

~1~2 
2 Stokes every 5' to be 
installed when brush is 
compressed. Brush to be 
secured in ploce with 
wire ties. 

PLAN 

BRUSH BARRIER 

-r,· . Logs to be embedded 
,,..,,.,-_,, o min. depth of 18" 

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

• I ) ,;,;:, ,, 
I II ( ' •I ' i 11 

' . ' I :,I,, \ ' ,\ '} ' 11:,'1 ), ,, ' :; 1, 
I / ti ' \ I .. ', I, \ ~ I~ 

I ' Ii i 
,, 

'I .,, 

C 

Fill 3"ofeorth in 
front of boles. 

t 
Swale 

PLAN 

Baled Strow 

2- 3' wooden stokes or#6 Reinf. Bors(2 per bale) 

To be used in locations where the exisfln9 
ground slopes toward the embankment 
as shown on the drawings or as directed 
by the engineer. 

ELEVATION 

DITCH CONDITION 

Baled straw stoked 
in place with 2- 3' 
Wooden Stakes or•6 
Reinf. Bors.----

Embankment Slope 

6'! 

Existing GrounJ ~:·,:fA ~ ___ _ 
,,., ,NJi•J'.',~-- ,. ' ~r,., 

Stokes or Bars 

ELEVATION 

A bole is to butt perpendicular 
j• - - J..-ot approx. 200 foot intervals. 

. ~Fill 3" of earth ot bole 
,j~ -; T. 

PLAN 

·· ":-I Ta be used where the e:,r.isting 9round slopes 
away from the embankment os shown on drawings 
or os directed by the engineer . 

TOE OF SLOPE CONDITION 

BALED STRAW BARRIER 

Commonwealth of Pennsylvania 
Metal Pipe 6 elbow Top of embankment 

1
Appro:,r.. 2•

01 
1 DEPARTMENT OF TRANSPORTATION 

during construction. BUREAU OF DESIGN -) 

SECTION A-t. 

TEMPORARY SLOPE PIPE DRAIN 

SECTION C-C 

LOG BARRIER 
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2'-o"Typ. I o.o. I I 

"1' ,, Stoel Plole ~ b r . • -- IJT· . 
, "L • JI< 

" 1 x Ix Y8 L(typ.>--------1~~ 

il-4 bars(typ.)welded ~- to the angles and Two piece connecting 
bond (Modify to elimln
at& overlap around 
pipe.) 

-~ r.xisting or Proposed ----------Lllrt;'~=··.},.. __ "-~-- ~ -
L. 

PLAN 

~ ~.,_,,,>,sr-<e::• ~~2 I :J~J_["-~ -::,a,-s,-.,.,~~' =--=;jii~~[M~I! ~ 
-"" I -,,,_ -- I eve! 

1
r3/ vfEt; J:._:r,s=;:;-- _ -[l'-e" 

w 
1

~ o.s01~' ii - ._,.=o,--.__,___ 
LiJ !evel / 

SECTION A-A 

========-==----------i--1 ~~1~ ~-, t· f '"•-~ .,,_-- 2 

, L : i---= ~y?"'--, 
f--- I 

SECTION B-8 

(Rock Lining .· Top of Sedimentation Pond 

' l@;:1,'-6" 
I 

L-1 2 l.J2'_j 
variable 

SECTION D-D SECTION C·C 

SEDIMENTATION POND-TYPE 2 

at each intersection 
of the bors. 

ANTI -VORTEX DEVICE 

Ts Thickness of riser pipe. 

' 

/. ~o£fu~t,ed Sheet Metal ;;.:' 
3 x ~ Corrg. 16 Gage 

ELEVATION 

12"Min. 

END VIEW 

The lop between the two half sections sholl be caulked 
with bltumnous mastic at the time of instol lotion 
Unosserrbled collars shall be marked by pointing or 
togging to identify matching pairs. 

TRASH RACK AND ANTI-VORTEX DEVICE DETAIL OF ANTI-SEEP COLLAR 

Trash Rock and 
Anti-vortex device-

Embankment material 

The cross sectional area of the riser 

must be at least 1.5 times the cross-
. 
0 

Pipe JB"Min Spillway 

sectional area of the conduit. f--------i ~:·' " ;, 
}:1 

The top 2,3 of the riser pipe 
will be perforated with I~ dia. holes 
spaced 8" vertical and IO" 
to 12" horizontal. "' ' 

-~ __ Key Trench Embankment Material 

¼quore base with eoch dimension 
l'greoter !hon the riser diameter. 

---Anti-seep Collar 

SEDIMENTATION POND -TYPE 
NOTES: 
~ emergency spillway with o min. bottom width of a' must be provided 

• for every Sedimentation Pond - Type I • 

• The emergency spillway must be placed in undisturbed ground and con
not be placed in embankment areas. The emergency spillway can go 
over the embankment if Rock Lining is used. 

The elevation of the emergency spillway must be such 
dam is at least I' above the maximum design flow of the 

~~ 
~-~-4~£F ~~\\\ -~ 

=- /<_0::: ' 
B' 

that the 
spillway. 

-
~~ 

Rock Bosio7-

..:::= __ 385~ ...._\\ 

aj•l••'i\i ~~~F•~==-
,~~~a •ffi 1 ·,1~6r:~0 ~ 

Commonwealth of Pennsylvania 
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2" x 6" wooden 
support 

,i 

t"'- Vories ---1 

, 11;~\\j 
. ,I ~t\S I Vories ["-. --

TOP VIEW ~ \:. Bolt as shown(4- 3/~ it 3") 

~ Bolt os shown(3· 3i8 x 3") 

D t 4" 

Notes: 

Upon estobllshment of suitoble soil stobilizofion and of the direction 
of the engineer.the Endwall Stondboxes shall be removed and sholl 
become the property of the Contractor. 

The Basin and /or oreo upstream from the Stondbox shol I be cleaned 
periodically ond the sediment and debris disposed of In on oreo approved 
by the engineer. 

D + 4" 

r 3"x Y,; Golv. Steel Brackets 2'1ong 
Bolt as shown (4-Req'd.) 

/ (For stroighl Endwotls lower the 

" ·, 

·' 

< ··~.,::~~~~ "."'.o.,'~.. '(''):: <<=.>-- ~•'\,w• ~ 
"~"'~\~~'<' 7 ~,,~---------~ ·, ' " ', Drn,o,, Dlko . ' ·. 'i . ~ °' o (D,omoge Dlk, . 

. ~' C, ~1/';~ '<~- pay Item with 

1 

. " , -~ -L_ : ,--, -<., . .________ ,1 .. """ 

. ' ~~ ---..; -.Lz: ", "- -
·. , ~ ~ ~ 
~ ~~ ~~ ~~~ 1,,. 

~ · 

not included 

Pipe) 

-3/~ log bo!t-2"1ong(4-Req'dl 
..-------nC-------'-+--~ 1~-

1: 

/, position of the brackets to 0,2 .) 

. ,/ ISOMETRIC VIEW OF INLET RISER PIPE B_DRAINAGE DIKE 
i Q O O 01 
IQ c o 01 
Jo o o ol 
,,--~~-"Ti
lo o o o~I 
~-.,-,.----,,-I 
'lo/--;--;,, ol 

I ' I 
II O O \1.11 ll,, o o "!!I 
I\ ;II 

!I'- / I 
!l-~..::...--11--....11 

END VIEW 

~ . • • 
C -
·- 0 E 3 
:a ~ 
- 0 • • ~~ . . 
Cl 1::0 

1: I ~ 
.5:':2 
~JO 

L,_J.t 

-~ 
I: . 0/jj . j 
1
1

0 °/
0 0 

II I Flow _ 
0/

0 
" 

0 11 ~-
0 on 

II ( 
,1-
L__ __ _j__J 

SIDE VIEW 

ENDWALL STANDBOX 

( 6" S,ppoct (Not "•"'"' 
for straight endwallsl 

2"x 2" nailer 

1~ Exterior grode plywood 

2"x 2 11 nailer 

i't2 Dia. holes spaced a" vertically 
and 8

11 min. horizontolly(4 sides) 

ISOMETRIC OF PLYWOOD STANDBOX 

Note: 
Drill holes 2"deep in concrete 
endwall a inserl lead e~;:iander lo 
receive % log bolt. 

Upon removal of stondbox fill holes in 
the endwoll with non·sloining, non·shrinking 
Mortar in accordance with section 705.S{c) 
of the 408 

Final Grade of Swale \ Top of Drainage Dike 

'-

t'> I 

~~, ~,'=-"'{h-1~ 

Inlet Box -- --
(Roadway Item) 

SECTION A-A 

------...3ii6 Metal Plate welded 

to Riser Pipe. 

INLET RISER PIPE 

Upon establishment of suitable soil stabilization and at 
the direction of the engineer, the Inlet Riser Pipe shall be 
removed ond the frame ond grote installed. 

Upon removal the Inlet Riser Pipe sholl become the 
property of the coritroctor and moy be used at other 
locations os required. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION 8 SEDIMENT CONTROL 
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_..., .... , .. , 

2•1 Mox. 
Special Desi9n 
will be required 
on steeper slopes 

._, 
' 

"E" --------j ~ CONDUIT BUSHING 

i4~ :t( --- -
_ !'i 9o~//----BEND AS .,-----1 f,-, /'• (NOTE / 1EOUIRED 

,, .. ) 
' ~ 

bl 'i., . . 
:~ ; I :;,_ ALTERNATE . EE'~ LOCATION. CONDUIT 

l - I 

\-

I 1"- "'\, I 
...l..,_______. I"-"- { 

1 .... ----- .... 1+ l : ' __ ,...~ 

l"TYP.~ ,~2"i:i 
CHAMFER ; 1 CONDUIT .,, 

, ............ - ... '!--~------
1 ., 
) I.J.._ l 
{ I : 'O_ } 
l ' --' I t d 
I 

tj-__ l =i=--=---- ----~ 
J - - 1- --=.=- ~;::~ 

SEE NOTE M_.......1....- -/ -~-:==:=-
J I 1ft ( 

I ' > 
l_,.......,...,..,,. ..,. ..................... \ 

"' 

BEND AS 
REQUIRED 

(NOTE J) 
0 

L 2"~ 
If'.- CONDUIT ,,, 
:i: 

) " J<\ EXP. Jt 
8 FILLER 

NOTES: 
A- 4 ANCHOR BOLTS REQUIRED. 

B· TOP OF FORMS SHALL BE LEVEL 1N BOTH DIRECTIONS. 

C- ALL ANCHOR BOLT NUTS,STEEL FLAT OR SPRING LOCK WASHERS 
AND TOP 8" OF ANCHOR BOLTS SHALL BE GALVANIZED. 

D- GROUND ROD 112''.,x 5
1

MIN.,COPPER CLAD STEEL. MAX. RESISTANCE 

TO EARTH GROUND SHALL BE 25 OHMS. 

E- SEE RC- 83 FOR POLE DETAILS. 

l~ ' 'I' lt; ALTERNATE CONDUIT 
LOCATION. 

F- FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE BRIDGE CONSTRUCTION 
STANDARD DRAWINGS. 

ATTACH TO LIGHTING 
POLE GROUNDING LUG 

>i 
<t ,. 
;,. 

' r-
) 

I 
) 

I 
J 
\ 
I 
I 
I 
I 
I 
I 

' 

2"it 
CONDUIT 

"o• 

~ 

-1 ,, 
,1 
,1 
,1 
" I 
" I ,, 
¢=r \ c.:~-' 

I• 
I I 
I 
I 

Lt--
--,-i-
\ 
) 

' 

FOR FILL SECTION 

in 
~ 

-----::1--f,_ 
-----1.J 

2•1 Mo11.. 
Special Design will 
be required on 
steeper slopes. 

~ 

,------- SEE NOTE K 

SEE NOTE C 

2"FOR LEVEL SECTION 

FORM 6" BELOW ~;:R~i:~ G f'RE i ii GROUND LEVEL ONLY. 1 :\ . ____ 
1

, 

BELOW THIS POINT ~. I\ l I I I Jl : ,~ 
CONCRETE SHOULD BE --1_J !t J I I L 
PLACEDAGAINST [ -Zl- 111 1 
NATURAL GROUND. ANCHOR BOLTS ( ---- :I I : I:: \ -$:~-

(NOTE A) J :,\ 1'1, \.~ .. "YI, 

4"MAX.FOR CUT SECTION 

TYPE- FC 
(NOTE H) 

:...J 

( ...... __ J _c.."(.., { V ~ 
l I ' r -
l i 1 ''v't 
I 1 \ "', ")2'-o"MIN. I 
I I ,, ' 
) )....__::.----.-::::::r-{ I { .._ ____ "1.J 

l I , 
{ I --1----- CEM, CONCRETE 
) J 

J__,.._--1---f---'--
J ',-~[ ,--

1
,- EXOTHERMIC WELD 9R BRONZE 

C j_ CONNECTOR FOR 1/2 t 
{ 

4
,, 1:c-------r GROUND ROD ( NOTE DI 

J ,, , \--~ .... ,1--------.~---~ 
FOR CUT OR LEVEL SECTION 

lli1:! 

ATTACH TO LIGHTING POLE 
GROUNDING LUG 

G· LEAVE 30 INCHES OF .ft.4 GROUND WIRE COILED ABOVE FOUNDATION. 

( WIRE EXTENDS THROUGH CENTER OF FOUNDATION.) 

H· TYPE FC FOUNDATIONS ARE DESIGNED FOR 30 FT. MAXI MUM ARM LENGTH, 
(SEE TABLE) 

J· MINIMUM BEND RADIUS TO BE SIX TIMES CONDUIT DIAMETER, UNLESS 
OTHERWISE SPECI Fl ED. 

K· TOP OF CONDUIT BUSHING NOT TO BE HIGHER THAN 2" (5hm,) Fflt>M 
THE TOP OF THE FOUNDATION. 

M-TEMPLATE FOR SETTING ANCl«>R BOLTS FOR TYPE "A• OR TYPE "s• 
LIGHTING POLES IS FURNISHED BY THE LIGHTING Pa...E MANUFACTURElt. 

l/4"EXPANSION JOINT 
FILLER WHEN ADJACENT 

2l__ TO SIDEWALK. 

~~ ":,1; --~- 1-+;:r-
CURB-F! :1 I : I 11 

11 1 Ii:. 
,1 I , i ,i'c 
,, I 'lli11 1I·' \ 11 , II 11 J 

,. lrl-,J._11 l 
I I ,~:,:, 1 
I I I I I l 

~-~·~}i'~.::-,..~·-_,.."·· :: I :: i 
l/4"EXPANSION JOINT ( '-':.:.ii c!J ) 

J { 
FILLER I I 1 

' \ ) +~· t 

"<cl -.; 

\ 11 } 
\...._. ... --- ..... ::,------- -~-' -----~ 
\ + 2'-o"so. \ 

) 

FOR STREET LIGHTING 

TYPE- P 
30 FEET MAXIMUM MOUNTING HEIGHT. 

15 FEET MAXIMUM ARM LENGTH. 

I FOUNDATION DIMENSIONS 
I MOUNTING "D" II. "ON MEn II. •E" AU..,c.R 

HEIGHT DIAM. 
UP TO 30' 2'·Q" X 2'-0" 1'-0" x 1'- a" 2'-4" 

35' 
40' 

45' 

50' 

2 1-611 11. 21-6" 2'-2N II, 21•2" 2'- 10" 
2'-6u II. 2'-6" 2'·2n X 2'-2" 2'-10" 
2'- 6" 11. 2'-6" 2'·2" 11. 2'-2" 2'-10" 

21-6" 11. 2'-6" 2'-2" X 2'-2" 2'-10" 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 

'L' 

6'-o• 

61-0• 

s•-a• 
7'-o· 

7'.5• 

Recommended Jul, I+ l'ilo 
--4.L?.~- ····ii;..,,# ft'.'; Sht . .LOf l... 

Directol'. Bureau of Dni9n Deputy Sec. for HIQhwoy Admit 



-- ..,u, 

"E" 

US
-------j ~ CONDUIT BUSHING 

,-;;::f ,i( -- . 
_ o~./)--BEND AS 

Ir 
/..,_ (NOTE J R

1
EOUIRED 

( , '") 

} ~ ~ 

'b ~ {l~ '> 
·ru=w \ Ld'..il1~1 -hi / ~6~~;1~:TE CONDUIT 

I Tl . 
J ( ) 

-- ( 

2"; 
l"TYP.~ :tL-.CONOUIT 

CHAMFE;~----::L--~ 
) -.,,' • l 
t >''a K l 
J , •t_';_. . t_-~~~~I 

l::==-~.:::~ 
( 

' 
_,,.,..., 1'1,j.,.---.. \ 

l•I .-

BEND AS 
REQUIRED 

(NOTE J) 

POLE BASE CIRCLE DIAMETER
11
B" 

(SEE TABLE). FOR GENERAL 
G

0

UIDANCE ONLY. TEMPLATE FOR 
SETTING ANCHOR BOLTS IS FURN
ISHED BY MANUFACTURER WITH 
EACH ORDER. 

( USE FOR POLE WITHOUT TRANS
FORMER BASE.) 

L 2"; 
'i~CONOUIT ,,, 
:11 

:1: 

~' EXP. JT. 
8 FILLER 

NOTES: 
A-4 ANCHOR BOLTS REQUIREO,(SEE TABLE) 

B· TOP OF FORMS SHALL BE LEVEL IN BOTH DIRECTIONS. 

C· ALL ANCHOR BOLT NOTS.STEEL SPRING LOCK WASHERS AND TOP 8"0F 
ANCHOR BOLTS SHALL BE GALVANIZED. 

D- GROUND ROD 1/2 'j' X 5' MIN., COPPER CLAD STEEL. MAX. RESISTANCE 
TO EARTH GROUND SHALL BE 25 OHMS. 

E· SEE RC- 83 FOR POLE DETAILS. 1,: ,,_/,, 
~t1 ,:', 

-- --,1S1+--~ .. 1 

TRANSF. BASE CIRCLE 
DIAMETER "A" (SEE TABLE) 
FOR GENERAL GUIDANCE ONL' 
TEMPLATE FOR SETTING ANCHC 
BOLTS IS FURNISHED BY MANUF, 
UREA WITH EACH ORDER. '(' '' I I 

E CONDUIT 
,., 
1l1 F- FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE BRIDGE CONSTRUCTION 

STANDARD DRAWINGS. 

2"!1 ! 

CONDUIT ! 

"o" 

~ 

E 

tf~ 

12' TO EDGE OF PAVEMENT( MIN.) 

(USE FOR POLE WITH TRANS
FORMER BASE ) 

POLE....__ 

LE BASE 

~ 

' 
>:::+-12' TO EDGE OF MENT (MIN.) 

PLAN 

k 

G· LEAVE 30 INCHES OF #4 GROUND WIRE COILED ABOVE FOUNDATION. 
( WIRE EXTENDS THROUGH CENTER OF FOUNDATION.) 

H· TYPE FC FOUNDATIONS ARE DESIGNED FOR 30 FT. MAXIMUM ARM LENGTH, 
(SEE TABLE) 

J· MINIMUM BENO RADIUS TO BE SIX TIMES CONDUIT DIAMETER, UNLESS 
OTHERWISE SPECIFIED. 

t 1 
-- ALUMINUM TR FORMER BASE (CAST) 

·1 

' I, 

-· I 1 11 1'J I - ''11,' ,, ' 
,, 1'' ' 

I II I -I 11 • \II 1 -

1
:.,,,...---- ·1711 

2,1 Mo11. .. n-, ,,.- ,, ,, I 1 1D . ., 
Spoeio) ,~':\~ed I ,: I! ~\ l,_ - I -

~;

11

,):,p,~slopes ' "'"'~. , :, 
1 

·~ 11'-., ?:::-- I----::!~_ 

~"'Q l 
1
1 II , -==t-- ---._o ' " I 11, '''•1N ' 

G ( ii I l1-~~9 , -"-! 
) 1' , \ 
i ... '--=-r ,~.) l 

' I' ' ' I i 
i I ' \ I ) 

I I \ 
I I ' I l 
t I ' 
) ' __ _j_ 

1 L_ :.- -- I --=:.;-- r t -,> I \ 

~ L \ 
\ ,; ....,\ L_ ( ____ t_"~ 

f 

:..J 

FOR FILL SECTION 

TYPE- FC 
(NOTE H) 

LUG 
C SEE RC-83 NOTES) 

7 
NOTE C 

·, 2"FOR LEVEL SECTION 

,, I 

4"MAX.FOR CUT SECTION 

I 
GROUND WIRE . 

(NOTE GI I i 11 

"IT, :.: U) I I 

' ' ,J 

' J ~l-- ____,...1 
t 'I 
) " ' ( ''I. I 

J 
\ 
l 
I 
l 

I ~-
J <$:'-

' o/ ) -~J· 
""' .( '_l:-,,-

1 ~ ,._ \\ r' 
11 "'Yt 

"' -.!. 

I~-~\-~}~'-~ 
\-..:.'....._ ___ n 

I\. / ----=---tr-
I ' 
I -----; CEM. CONCRETE 

+~:---i--

Vi' ---]·----l~7- EXOTHERMIC WELD 9R BRONZE 
l j_ \ CONNECTOR FOR 112 t 
t " ¼~------r GROUND ROD ( NOTE D) 
J 4 ,, , 
v--- ..... "f"1t...._...., ... ..., ..... ~ 

FOR CUT OR LEVEL SECTION 

2':i_ ., 
1 

l/4"EXFYI.NSION JOINT 
FILLER WHEN ADJACENT 
TO SIDEWALK. 

BOLT CIRCLE 
TRANSF. POLE 

BASE BASE 

CURB 
11 I I ii• 

:: I ; 1::J 
II I I I 11N l 

'' I ), l I I l 

',
1·"--~-r-:11r -J 

11 --;£-:V l = 

~--"·~·':'~_,.,,~:·~: :: I :: ) -j 
l/4"EXPANSION JOINT ( :'-~:J: )_,I \ J 

FILLER -- ' l I 
i I { 
} +;. ) 
\ 1, ~ 
\ 11 ) '--._.- ..... ._:: ........ -------~J 
J + 2'-o"s0. j 

' FOR STREET LIGHTING 

TYPE- P 
30 FEET MAXIMUM MOUNTING HEIGHT. 

15 FEET MAXIMUM ARM LENGTH. 

MOUNTING HEIGHTS 
35' MAX. 

"A" "B" I ANCHOR BOLT SIZE 
15" II" I I" 11. 40M * 

40'- 50' 11Y4• 15Y4" J 1V4x 48"* 

-* LENGTH INCLUDES HOOK 

MOUNTING 
HEIGHT 

UP TO 30' 

35' 

40' 

45' 

50' 

FOUNDATION DIMENSlONS 
"D" x "D" "E" 11. "E" AUGER 

DIAM. 
2'·0" X 2'·0" 1'-a" 11. r'- a" 2'- 4" 
2'-6" X 2'-6" 2'-2" X 2'· 2" 2'-10" 
2'-6" X 2'·6" 2'·2" X 21·2" 2'-10" 
2'· 6" X 2'-6" 2'·2" X 2'-2" 2'-10" 
2'- 6" 11. 2'- 6" 2'·2" X 2'-2" 2'-10" 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 

"L" 

s'-o" 

6'-o" 

61-6" 

1'-0" 

7'-6" 

R•:str;g·d.i.;n' , 1974 IAppr" Vtt:;'74 SM,.!.01.&. 

I Dire~or .,eu,eau of O.on Deputy Chief Hwy. En.,. -so 



[" ¢ Conduit for 
Ground Wire 

Ground Conductor 
connected to pole. 

PLAN 

4' Dia. 

2" rl Conduit -
as required 

Pole 

Ground Wire, Insulated Grounding Bushing 
see note 2 , this sh. 

Anchor Bolt Assembly 

Tack Weld 

2' Rad. Min. {Typ.) 

Finished 
Grade \ 

-;._5..\\ 

~"··· I 
To be backfilled with '\~~~ J..-J - -

compacted embankment material ~{:-, --
' 

Exothermic weld \ 2' 
I 

Base Plate 

Nonshrink Grout 

~~'¢ Drain thru Grout 

I" Chamfer (Typ.) 

·., 
~,c_Jf/ 

~12 
.1 ~-'•-----

or Brqnze Conneftor 
for3t4 ·'0x 1O'-o' 
min. Ground Rod 

. ,,;~.10~~'-----1 
-,-,-------'1i-r,-

Vertical Steel, 
os shown on 
Chart I 

CHART 

POLE HEIGHTS VERTICAL STEEL 

80' 16-*9 

90' 16·"9 

100' I 6-"9 

110' I 6-"9 

120' 16-'il 

DRILLED 

Class "A" Concrete· 
, to be poured ' 

4 Dia 11 I against undisturbed 
Min earth. 

L ~~ 
Tie B0,1, 
#4@12' c. to c. or 

___ j helical equivalent 

ELEVATION 

CAISSON FOUNDATION 

. 
g' 

•• 
~! 
~c 

~ 

"' • " 

~ 
C 

I 

~ 
i 
' ; 

" ; i 
i -.. 
' ' . 
' 
' 

Pole 

Ground Conductor 
connected to pole. 

Ground Wire, 
see note 2 , this sh. 

Tack Weld 
1" Chamfer ( Typ.) 

2' Rod. Min. {Typ.) 

-------- lff!JJ./& if 

"Su, as shown on drawings 

3" Cl. (Typ.) 

I 

4' 

I 
Min. 

p·. ~, ' 
0 ' 

---..._, ol- I+- 3"CI. 

• -f-_-:1_::J:>Q._-}-~ I 
v ~ 

-1.__ 0 ....._ _/ &"J--
• ..... ...... 0 // 

"- '; .... -< 

Ci,coloc shoped ~ 
pedestal ma_y be 
used with 4 min.¢ 

PLAN 

;r-,_ /4 
I//;,/ 
J&r.// : ' 

{£o/_$fl-----~ 

Insulated Grounding Bushing 

Anchor Bolt Assembly 

Base Plate 
Nonshrink Graul 

Yz"¢ Drain thru Grout 

Finished 
Grode 

NOTES 

I. The materials and workmanship shall be in accordance with 
Forms 408 a 409. 

2. A 30" length of #4 ground wire shall be left coiled above 
foundation. The wire extends through the I" conduit in 
the center of the foundation. 

Bronze, Connepto~ ~ 
for 3/4' !1! X 1O-Q' "'='1---
Exothermic weld or ~ ·, 

- - - ---f"_, Conduit_ 
for Ground Wire 

2'' Conduit -
as required 

3. The size of pedestal or drilled caisson shown is adequate to 
accomodote the preassembled anchor bait assembly , 
supplied by the manufacturer. far bolt circle diameters 
up to and including 34". For bolt circle diameters 
greater than 34", the pedestal or drilled caisson will 
hove to be modified accordingly. min. Ground Rod _..-- .:: 

- 0 

T 

C 

~ • . 
" 

•N 

t 
> 

st-18 
C 

i 

N 

Tie Bo~,s, 
#4(cill2 c.toc. 
or fielicol 
equivalent 

3" Cl.{Typ.) J 

Closs "A" Concrete 

I~ 
; 

C 

Pedestal Steel, 16 - #8 bars, 
or equivalent. 
16 -#8 Std. 90° Hooks, ar 

equivalent, with min. 30 bar dia. lop. 

4. For reinforcement bar fabrication details see Bridge Construction 
Stondord Drawings. 

~ Footing Steel, top 8 bottom, d> each way, as shown on drawings. 

\ 1'-6"x 1'-6 11 x 2" 
Keywoy 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU Of DESIGN 

ELEVATION 

SPREAD FOOTING FOUNDATION 
HIGHWAY LIGHTING 

FOUNDATIONS 
HIGH MAST LIGHTING POLE 

Recommended ~ 1' ttl9 

4otf2 +-
Director, Bure® of DHitfl 

A ... ,~ ... ¼.J:t.:i•IP 9111.J..OI.&. 

_,, Soc. fa, ... _ -- RC-80 



,__.,.._., .. 0~11,111,,.,.., ... 

l" ¢ Conduit for 
Ground Wi•e 

Ground Conductor 
connected to pole. 

Ground Wire, 
see note 2 , this st,. 

Anchor Bolf Assembly 

Tack Weld 

2 1 Rod. Min. {Typ.} 

Finished -
Grode 

-~1--
""'.;\\\ 

~ 

-~~-I 
com Tf dbe bockfilleri with ~~~ __.. 1_ _ _ " _k;.f--. 

pac e embankment moterial ,C ..- -u==-r I ,.--
Exothermic weld 
f6r 3tq,n0ex fd•n_nJ,ftOr 
min Ground Rod 

CHART 

' \ I 2• I 
' 

3
11 CI 

(Typ. i--+-+--

4
1 Dia. 

PLAN 

1:--·-

4' Dia. 
Min. 

/ 
/ /i 

POLE HEIGHTS VERTICAL STEEL 

80' 16- 119 

16-"9 

L_JJ,,,,'1 
90' 

100' 16-"9 

110' 16-'9 
ELEVATION 

120' 16-'i I 

2 11 ? Conduit -
as required 

Pole 

\%uloted 

*-'~I'"/ ·-~o 
0~ 

- 0. .. 
~~ 

~~ 

. 
g' 

•• 
~ ~1: 
0 

61c: 
Vertical Steel, 11 

Class II A II Concrete; 
to be poured 
again!>! undisturbed 
earth. 

Tie Barf, 
-#4@12' c.toc. or 
helical E'quivalt!nt 

. 
0 

DRILLED CAISSON FOUNDATION 

" Exothermic weld or I ) ·, Bronze,. ConneFfOt ~ 
for3/4 !1l x[Q-O' -01---
min. Ground Rod __ ,.. 

" ·1 
~ 

C 
0 

C 

1 . 
0 

·"' 

"s", os shown on drawings 

3 11 CL (Typ.) ____ 
7

_
7 I--+---~----

a 

" " 

4' 
Min. 

~
~, 
.--

0

......_ -;;]...J.1.!._ 3"CI. 
' I _I I 

• _J_PQ" __ }-r-i '_-f-__ ...,. _,, 0-+-/ 
-1.._o ....__ ,,,_,, 

............ ~,,, 

>--+---~d 
%1~"' 

Pole -Ct~ 
//4 

~ 

" 

I~ 

Insulated Grounding Bushing 

Anchor Bolt Assembly 

Bose Plate 
Nonshrink Grout 

Yi'¢ Drain thru Grout 

2" Conduit -
os required 

Finished 
Grode 

Pedestal Steel, 16 - #8 bars, 
or equivalent. 

Number of Luminaires 
varies with design 

Head Frame and 
Luminaire Ring Assemblies 

High Most Pole __,,,., 

Handhote 

Base Plate and corresponding 
Anchor Bolt Assembly 

Foundation 

TYPICAL 
.EQ!.f. 

~ 

C 
0 ·a 
• ~ 
~ 

•• . • ·g 

.a 
• ~ 

HIGH MAST 
ELEVATION 

NOTES 
I. The materials and workmanship shall be ln accordance with 

Penn DOT Forms 408 B 409. 
2 A 30" lengtt, of ;i):"4 ground wire shall be left coiled above 

foundation. Ttie wire extends througtl the l" conduit in 
the center of toe foundation. 

3. The size of pedestal or drilled caisson shown is adequate lo 
occomodate the preassembled anchor bolt assembly , 
supplied by tne manufacturer, for bolt circle diameters 
up to and including 34". For bolt circle diameters 
greater !hon 34", the pedestal or drilled caisson will 
have to be modified accordingly. 

4. For reinforcement bar fabrication details see Bridge Construction 
Standard Drawings. 

r 16 --#8 Std. 90° Hooks, or 
equivalent, with min. 30 bar dia. lap. 

3" Cl.{Typ.} J L di 
\ 

Class "A" Concrete 

ELEVATION 

SPREAD FOOTING 

\_ 1'-6 11 x 1'-6"x2 11 

Keywoy 

FOUNDATION 

Footing Steel, top a bottom, 
each way, as si,own on drawings. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

HIGH MAST LIGHTING POLE 

R4?fle£ 'i~' < /97'1 Appro,t ~,; 

Director, Bureau of Oesi9n J Deputy Chief Hwy. E119T. _., 
Sht.i...Of..2... 

RC-801 



6" !'-3" 6" 

=w] I :1: 

Checkered Steel Ccver Plate 

is% x 183/~ x y; Thick \ 

~

rJ~ ~ Flat Heod Bronze 

/ 

och1ne Screws, CoLtnlersunk 

Class A Cem. Cone. 

\ 

, 

~

h corner and Mid- Point 

ch side 

., 1 ,1'-3' I , , 2" 
--- . ; 

~ 1"~ ~~1 
r--Z '_/ 

~I.('~---" .. ~r-·Br_, I----. .:::._ '-'-l_j 

Cover Plote--, 

" ,,- ,. " ,,, I ! • :,4.\716-._.,. 1'16 I 

a =.I Cop\_ ·;· , 
~ "k" -:.... 0 3•3• 4 __ ____ @ _____ ..Ji _I 

ngle IronLr-- ----- - '0 / _--: __ -,.,-.-....._
1 

N 
\1 

.--
[

-=------1'-- _ ~Welded Corners Mitered 

CZ' ~' ' ' I ' 
--,--:0 " "" 

: 1J__L3 x 3 x ~ .. Frome 

wl . l' ,·-· ) I 
... (1 : , I :-'.'ti:' 

1 Cop where 
Bushing Required 

I 
' 

nslde k~!---~~=-o!~--J _L_ 
surface of ; __ No:2 or No.2B Crse .·; 

6 
.. s" 

Box •)"•/· A re ote •::., -
'-- --Top a Threod holes in L {typ.) 

~~~~--, T 
PLAN SECTION Z-2 SECTION A-A FRAME-PLAN 

(Wi!hout Cover Plate) 

T~~~ J l;!-1 1--3~ i'-31 

Checkered Steel Cover Plate 

275{x275j~x ~ Thick ~ 
rJ x Y; Flat Head Bronze Machine 
rews; Countersunk each Comer and 

id- Point each Side. 

6" 2'-0" 6" 6" 2'-o" 6" 
: 2-" 

'«> ~ ir· 1 ii 1 :;;,,j 
,, 

I 
c, -i 'o 

>!.IL B 
_J 

I 
L.;:::,:--1J ~(0)- - 3:--- -I ---t--:'3 

Bushing 

J ,, I I 'l_l_ 1 

1 

--, •,· --~-. 6" s" , c I ~ .,;\ ~- No. 2 " No 2~ Coom .:·: -"' :,.• ' 'Closs A C.m Coao. • . • T 

PLAN 

TYPE 
"' 2'-0

11 
)( 

~
" 

Notes: 1 . 
JB-1 and JB-2 ~all be used in !ocotions where they 

will be subject to loads no heavier than pedestrian traffic. 

For other locations use JB-11 or JB-12 shown on RC-82. 

Equivalent approved precost concrete junction boKes may be 
substituted for J 8-1 ond JB-2 shown. 

After instollotlon, oil exposed steel shall be pointed 

with one coot of rad lead and one coot approved 

bituminous point. 

SECTION B-B 

JB-2 
i-011 

b _, 
N 

2'- o" 
r-Z .. I 
L..Z ' I 

' 
'[\..Welded Corners \ 
J Mitered I I 
·, -- - ---+----- - -- F 
I I I 

: ~3"x3"xY~' i 
I 
I 

" I" I x 1/4 

REINFORCED PLASTIC MORTAR 

TYPE JB-1 

TYPE JB-2 

COV~R 
(Checkered lid ) 

BOX 
(Open bottom) 

1211 
x 22 11 

x 2411 (305mm x 559mm • 610mm) 

2i1:ic3411 x2411 (584mm •838mmx 610mm) 

See concrete Type details, this sheet, for requirE!d drainage aggregate. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRAN~PORTATION 

~UREAU OF DESIGN 

1-jlGHWAY l.,IGHTING 

JUNCTION BOXES-LIGHT DUTY 

Recommended ~.~ lf.,/98o 

,f(. 12 ,4..../4 
"' ---;'or, Bureou i;,f Deslgfl 

Appmed 4tt:~•: . a,,...,J .. . -. : 
Deputy Sec. for Htgnwoy Aanun. 

Sht. J... Of J_ 

RC-81 



~ 

•" ,·~3· I .- I 

Checkered Steel Cover Plate 

1s,i;,,1s'i,,y; Thick\ ~-,. ~ Flot Heod Bronze 
Machine Screws; Countersunk 
each corner and Mid- Point 

each side. 

Class A Cem. Cone..._ 6" / \, ... \ ,,, 
IJ ' I 1'-3" l"it~ 

z ., ~1 : V . l ----~1 A-(3 _-,_-_ + - ' -'-""[j 
·L 

,.1-; ·I <!lil 
[

. :"-~,-"-----' Weldod Comm Mlten,d 

' . ' "' o'--+-- • 
-.!.. _ ] I ffi-l3Mx 3"x ~4 Frame 

~ ace of 
10:.~·· --(

2
,. Oide) Box t,n-.,,~. Agqregote •.. , . ,.,,,] Top a Thr90d holes in L(typ.) 

e1.AM SECTfQN z-z SECTION A-A FRAME-PLAN 
( Without CoYal" Plate) 

rxe~ Jp-1 
1-3 , l-3 

Checkered Steel Cover PIGte 

219i.1121ei;.11 ~ Thick 

131; f • ~; Flot Head Bronze Machine 
Screws; Col.nlersunk each Comer and 

Mid· Point each Side. 

•• 2•-0• •• 
... ~ T m ' .,,.,J --i;· I I : I ··,) .. ' l .. 

~IL 

I .!:.f I 

I --r--

•• 2'•0M s" 

I 
8 --@-·-

_j I 
BUlhln9 

I ~ I J 1. ,.:1_1_ L b w ... ·"" .;,; 6"-8" • •.. 1 1 -i.·::: V, No.2 or No.2A Coarse .,it,':: 
<O v°' h · 'Class A Cem Cone. .,,. " oft T 

PLAN 

Not•: 

TYP~ JB-2 
2'-oll 2'-0" 

JB-1 and JB-2 Shall bf used in locatlons where they 
wlll be subject to loads n~ heavl• than pedestrian traffic. 

For other locations ..- JB-11 or JB-12 shown on RC-82. 

Equlvalent approved preco,t junction boxn may be 
subltltuted for JB-1 and JB-2 shown. 

After inttallatlon, oil exposed steel shall be painted 
with on• coat of. red l.1ad and one coat approved 

bituminous point. 

SECTION B-B 

~ 

b 
-,:, 

2'-0" 
Lr-z_ __ -=-7 1 "w. !4 

I" 2'·0" I" 

·-l:lc===±±=='r--
W .... • Ground Li"!) 

Depth deterJned by dtpth 

C ~ 
I LJ.mber to be Doui;itos 7 
: Fir or Southern I 

2

10 1 Yellow Pine I 
-.!. j --- I - ----+ I ,•-

'------------ l 

of Conduit. 

s...f 
PLAN 

BURIED TREATED W 
FOR OffcSHOULDER 

TYPE JB-4 

t of Conduit 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

JUNCTION BOXES-LIGHT DUTY 

Location a 01111,1n En1,1ln11r 

....... , ~ ~r!-
1

,_.._LO!_L 

o.,,..:;-~....RC-81 

i 
I 
I 
I 



-

NOTE: 

on same side they will be spaced --
6~ on centers symmetrical about 

~~ ~ 
~-

_,r3- ,.4 _ a" Anchor bars in both Cover and 
/ Supporting Frames in each of 

4 Sides. 

I I f----_rt ~ ___ lf 

C -- - ___j_ 

Normal Position of Conduit: t 
When two or more are indicated 

ct_ of Box. 

----Drain-

H+,1J11,: ____ _I_ r- C~:_:: 6' 1 
I ~TI ~ 111- 2 .. , -+-e.!i-Hilll:h _L------- =-=,- - - __ , - I . M t · _ J, ,1· I I 1•.3· .. 1 tor liff_e__gJ_ Pipes 

A J- ''--- - : , +-L--' I I ,n9 com. 

--~~jn~~*= I : 1· I- - [ 2~6· I : --.,__ A l t 3~6-

12- "'4 u-eors 
(As shown) -

~ • H ~ 
4 - 7-0 Horizontal Bars§ 6 ctrs. 

NOTE: 
Where Junction Box is in Sidewalk Area, 
top to conform with Sidewalk Slope. 
Atoll other locations top to be level. 

l"Chomfer 

See Enlarged Detoil"C'below----1~· 

NOTE= 
For loco1ion, size, and Number of Conduits 
for each Junction 801< see Lighting Plans, 

----1- -i - I ---i-;, : :-'g,__:l ,._,. 
- · I • ';i 8" j 

3-s" 
PLAN 

,·.3" I 6" I 

6" 

Normal Position of 
Conduit Sleeve 

------See Detoil .. B' 

•• 
½°"Premoulded Joint Filler 
( where Box Is set in Paved Area ) 

Curb or Paved Area. 

fd-----~ Reinf. Rods c,4" 
both ways. 

i= Closs "A Cem.Conc. 
·r==:lll ---Cop where required 

------------ Conduit Sleeve where required. 

-<j 3"f.-6" _______ ! 

NllIT 
Anchor""'Sa'rSpacing on 
this side and opposite 
side some as JB II --Drain-

-

B 

l2 - "'4 U- Bors(os shown) 

// 
SeeEntorged DetoilkC~below~~ 

(Chamfer_ ~ 
NOTE• -----~ 

Normal Position of Conduit. ____...,..----, -rn\<\>,~ , 

When 2ormore ore indicated · · · · 

NOTE: 

on some side they wil1be spaced 
6M oo centers symmetrical about 
ct.of Box. -

Fol'" location, size, ond number of 
Conduits for each Junction Box 
see Lii;ihtlng Plans. 

Class"A Cem.Conc. 

2·"4-8~Anchor Bors Where Junction Box is In S1dewolk Areo, 
-12-t NOTE 

·• ~, ,- for both-Cover a Supporting top to conform with Sidewalk Slope 
6..i:6 3 r Frnmes ,o th" 8 Oppo.,to S,d, Al oll othec locot;oa, top to be ie,el 

~ 

' ' 

-- ----,--, 
6" . .. 

(-3" 

2-1·; Metal Pipes 
,orutifiig CoYe,-

___ Norma! Position of Conduit Sleeve --- t 2-63-6" 

I -. : ~! I I ,,..;_..-----,'. ;:-;-I . --
; - ' I 

9" 

• .. Ll~i':f 
6 .. r--

•• L 
t· 

--------4- 6~o"Horiz.Bors @6MCtrs. 

2'-5" __ _., 

PLAN 

----------- See Detoil"B" 

½/Premoulded Joint Filler 
( where Box is set in Paved Area) 

--Curb or Paved Area 

- \ Reinf. Rods G 4n 
both ways 

~{i~----- Cop where rNjuired 

NOTE: 
Provide two (2)Cu.Ft. of No. 28 
Aq9regote for Drain when no Under
drain is ovoilobl1. 

r-
L• 

For location see Lighting Plans 

-----6· r M.ru!ed }to,:aW:mi;cry: I 3 
· rJ j ------------ Conduit Sleeve where _required. 

' ~ For location see Li9hfln9 Plans -----~6: ~\~ 
------5~Drotn Hole -Drains to Curb U-draln --- -- 5 Drain Hole 

NOTE: ----NOTE= 

NOTE: 
Cover with 3·Ply Bit. Poper and break 
through hole after completion. 

r--3'-o'-

Provide two (2) Cu.Ft. of No.2B 
A99re9ote for Drain when no 
U-droin is ovoilable. 

NOTES: 
1. JB-11 a JB-12 shall be used in Shoulders 

or other locations where they will be subject 
to Vehicular Loads. 

2. For other locotions,Use JB-1 or J8·2 
shown on RC·BI 

3. Equivalent Approved Precost Junction Boxes 
may be substituted for JB·I I a JB-12 shown, 

SECTION A-A 
./_UNCTION BOX 

2:-6" X 2'- 6" 

1/,; :· ~ J bt=.-.--.. --6"-----.; 

' 

Straight bor ~ 
•4 Anchor bar 8 lon9. 1-.........._ 
For sp!Jcln9, see 

·.s:, ·_.ft'. 

• 

JB·II 

pion view. 
3"---j->j+".CC. 4 Anchor bor 8

11

long. 
For spacing, see 

1-------6··----~ 
(Woll) 

ENLARGED DETAIL "c" 
COVER FRAME 8 SUPPORTING 

pion view. 

FRAME 

1 

3[ 
L 

Mitered 

~ s:~~=~s 
I ~ 

['---L 4"x 3"x 1/,4" 

L-FRAME PLAN 
( Steel or Aluminum) No Scole 

Weld Bead around Pipe 

" " " 
,, ,, ,, 
'! 

,:· 

i_,, 
DETAIL "9• 

• Structural Steel shall conform to AST M A36 designation 

• Structural Aluminum shall conform to ASTM-B221 Alloy 6061-TG designation. 

• All concrete to be Closs X Cement Concrete 

SECTION B·B 
JUNCTION BOX JB·l2 

1-6 X 2'-6" 

• After instolla1ion, all exposed steel shall be pointed with one coot of approved primer 
and one coot of approved bituminous. 

Cover with 3-Ply Bit. Paper and break 
through hole ofter completion. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
JUNCTION BOXES HEAVY DUTY 

Recommended l.+4J /6;{9/fO 

d/J. d/.-Ls 
Director, Bureau of Design 

Approved ~1;1t;_;w Sht..LOf .L 

tnm ~ RC 82 Deputy Sec. for Highway_ Admin. -



3ee R 
6.lumi 

nick 

ROUND ALUMINUM and STEEL POLES 
AND OCTAGONAL STEEL POLES 

Provide protection 
!or coble insulolion. 

Topered shofl 

Hondhole ---

(FLAT OR FLUTED) 

I::::: 
~ 

4'-6~ ff-10'-12'-15'-
20'-25'-30' 

Brocket Arm 

Thru bolt reqUl'ed for 
two section shoft. 

_Anchor Bou 

nrr 
' ' L---~ 

IYfL! 

GENERAL NOTES 

I. Sn RC· BO for details on pole foundations. 

--Tenon for Sl1plitter (2") 

h 
-0! ~-,,1~-,Q' .,ii 
bt ~ 
,Q'."'i; 
-,01.=o.. 
""'IC:"' 
~I~] 
""'':::E"' 
I 
I 

5111 Note 6 and Pole 
Mounti111,1 Oetoil1 

Thi1 1hfft 

TYPE S 

2. Maoufoctures certification of compliance with load tests outlined in Form 408 is 
rtquired for .2!!. poles. 

3. Where steel or aluminum bases are in contact with concrete, a caulking compound 
shall be used which will be on o,proved aluminum impregnated gray mastic type, 
meeting the test requirements of the Federal Specification TT- C 598(2 ). 

•- Identification plotts 1holl be provided for all poles. 
~- Approved Materials far Poles• 

Ahl'Tlinum and Steel os per Form 408. 
6. Type" s" Pole shall be certified by the Federal Highway Administration to meet 

latest AASHTO requirments for breakaway supports. Breakaway bases include 
slip base, breakaway couplings, frangible bases, rivited sleeve, anchor clips, etc. 

CIRCUIT CHARACTERS 
3fi2WIDE 1/64 DEEP 

POLE NO. 

Material: 
ti, Thick 
32 

r- V9"t DRILL 
2 REQ'D. 

.. • - '\A 4- -T I;. - -~ lL - -P~i L_ 

c--~~ - 3/<. I •• as ii a" . Yis 
brass plate 

IDENTIFICATION TAG DETAIL 

cc;: __ _ 

--.::.·, ,, ,, 

DAVIT-TYPE POLES 

for Slipfi1ter (2") ~ f,::"r;~:; ~ t-i:'~-~- -- --~- ---~ --:1 
l o-:_-~~~~ 3~4" :t ~ 

_ __,___ 

2"-5° for tonger spons 

" ' 
Where Twin Dovit Arms \ \ j 
OHi used, weld o 1/4",;iusse~-i 
plole on eoch side al joint \ 1/' 
ond top closing plate. ~ 

L 

·, R (See Tobie) 

" 
Drill 9/16"d10. ~,te in Dovil 
orm 8, weld 1/2 sq. nut over 
hole for l/2"U.N.C 11" long_ 
S.S.Allen Type heodless cup 
point sel screw locked by· 
l/2"N.CSS he~.jom nut. 
(One on eoch side) 

ALTERNATE 

Use 1/2'' stoinless steel 
throu,;ih boll with 1/2" 
lock nut. 

12' 
t 

Telescope Joint for 
oll Spon s over 6' 

Pole- Alum nr Steel 
Round orOc!ongonal 
Toper as required 
from bose to tenon 

Thru bolt required for 
twa section shaft. 

0 

~ ~! 
<r ii E 
., J:., 
0 > 
~ ~~ 
\Cl :;: ~ 
'? ; ~ 

-::;;: ~~ 

DAVIT SPAN s' I 9' l 12' 

RADIUS 5'-917'-d110'-d' 

Hand hole 

,~-
_/- Anchor Bose 

I.' i 
~ 
' I.I. J I 
'- - __ J 

See Note 6 and Pole 
Mounling Detoil1 

This lhHI 

TY §_ 

POLE MOUNTING DETAILS 

_.....--Grounding Lug apposite hondhole 

Continuous weld ~H-... 
Removable boll cover 

6 " Min. threod 
length 

(4 Required) 

,,--Golv. 1teel sprino wo1her 

-Anchor Bolt 

-conduit 

TYPE A LIGHTING POLE 

Mountin,;i of type S, Lightin,;i Poles, shall 
be in accordonce with monufocturer's 
recommendotions. Washers, flot or spring 
type, when required ore to be placed os 
re<:ommended and threoded parts Torqued 
as specified. 

TYPE S, LIGHTING POLE 
(See Note 6) 

Anchor Bose 
used behind 
Guard Roil 

x'- Dist once 
See Tobie I 

2'Min.--------------. 

Tobie I 

Type of 
Guard Roil 

2-W 
-we 

·-wee 

WEAK POST GUARD RAIL 

X'-_Pistance 
See Tobie 2 

2 1Min. 

X!.Distonce 
(Min.) 

8 

_g_ 

Tobie 2 
Type of 

Guard Roil 
2-S 
2-SC 

STRONG POST GUARD RAIL 

GUARD RAIL CLEARANCES 

- 50+ -

xIDistonce 
lMin.) 

_g_ 
_g_' 

T 

~Arm 

' 

TERMINOLOGY 

Len,;ith-~ 1'-5- to 2·- o" to Focal Point 
of Light. t-- - ==" 

!--

• ~., ;! 
'E • ~ 

Set Back ----t-"1-- Overhang 

~-BTA 
S109e'(:I Shoulder 

Slope•X:I 

c•½+~ 

T•MH+C 

Povemlfll 

Negative "c" dimension indicates elevation of foundation 
is above elevation of roadway. 

SECTIONAL STEEL POLES Confl!JJIM Weldt 

Tope red 

Sectlonol 
Shafi -

HondHo\e 

14" 

s'-9!..1zi..15'-zo~ 
2!!1~30' 

Brockel Arm 

See Detail B 

Anchor Bose 
( see Detail Al 

~L. 
"Ti;' ':f"" 

lliLl 

0 :EC: 
v ~• 
., i E 
~ Io 
" > 
·' 0 g'tf 
~ "?§ ~ 

io O zl 
v>• Weld 

Bead 

SECTION A-A 

Chamfer out- ----..-.li... "'I i I ~ 
soe of lower "-... I i ~ 
section 

A 

Chamfer inside of j I'\ j / 1 l 
upper section 1 

1 

See Nole 6 and Pole 
Mounting Details 

This sheet 

.Il'.l:L_S_ 

DETAIL B 

Longitudinal weld 
beads of multi
sectional poles 
shall be ground 
smooth ot over
lap_ 

[}. ' 0 

DETAIL A 

S&el[on X-X 
Anchor Base 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

CONVENTIONAL LIGHTING POLE DETAILS 

RecodLt£± (Zlfe App,0:11.k?tt ;*' Sht._Lot.l_ 

Director, Bureau of DeJign Deputy Secretory for Hwy. Mnin. 



""'""'"'"""' 1<11£ .. ,, .. ,.,..,.,, 

Terminal Bo,r, DISC 

Control Switch 
on 10'{3.048 m) 
cord 

Plug for direct 
power at 240 Volts 

Power Supply 
240 / 480 Volts 

AWG #4 Bore ----II 
Copper to 
Ground Rod 

TYPICAL LOWER 

Power Coble 

1-------- Support Coble 
{ 3 Required) 

Coble Terminator 

,--11-11-H---Power Coble Connector 

SECTION 

Coble 

l~Sofety Cables - Two Req'd. 
when pole is .furnished 
without latching device. 

MECHANISM 

Solid Neutral Bor 
Isolated from Ground Nemo 4, Golv. Steel 

J.B. Terminal Box 
Mounted on Luminoire 
Lowering Ring 

Ughtn;ng I n I II II 'l,--ll 
Arrester 

TYPICAL, 

10 Amp Fuse, Glass Tube 
Jype in Fuse Block 

Solid Phase Bar (Opt.) 

~---30 Amp Enclosed 
Circuit Breaker 

IT SCHEMATIC 

Head Frame 

Lu mi noire 

Luminaire Rim;i 

J.B. Mounted on 
Lowering Ring 

High Most Pole 

~ 
Door 

~ • "' ·a 

Nickel Tip Copper Lightning Rod, 
20" { 508 mm) Min. above 
Head Frame Cover ; Lightnin; 
Rod grounded to lug at top 
of pole with AWG # l/0 
Braided Copper 

NOTES 

I. Head frame and tuminoire assemblies shol I be completely 
sealed to prevent intrusion of bird life. 

2. Circuit breaker disconnect shall be 2 pole, rated for 
240/480 volt system, and in NEMA I enclosure. 

3. The liQhtning rod grounding conductor shall be grounded 
directly on the pole shaft with lui;is provided by the 
manufacturer of lightning rod. 

4. All miscellaneous hardware shall be stainless steel. 

• ~ 
5. Wiring from J.B. to luminaire shall be in wireway provided 

in luminaire ring or in sealtite fleKible conduit. 

"' . 
C 

:E 
·a 
I 

6. Pole identification tog as detailed on RC-83, sheet I of 2, 
shall be affixed to each high mast pole. 

TYPICAL HIGH MAST POLE 

Commonwealth of Pennsylvania 
DEPARTMENT DF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

HIGH MAST LIGHTING POLE DETAILS 

Re;_r2;r~ /978 

1 
Director, Bureau of Design 

Sht.iof _g_ 

RC-83 
FlKAL BY ""'" """'" "' '°" "'"'""" "' 



..,....,.,, ...... , 

ROUND ALUMINUM and STEEL POLES 
AND OCTAGONAL STEEL POLES 

(FLAT OR FLUTED) . • 

~1~ ·-..... ~ '" 
Provide protec1 ion 
for coble in,ulotion. 

T<1pered ,holl 

·ol ~.-_,;f,,_ 
4'-6~t-10'-1'i-15'-

20'-25'-30" -
Brocket Arm ~i ""~ 

inl.:Q. 
"?Ii:~ 
• I~ 0 o, o ... 
"'I:,;"' 

l 

Hc'ldhole -----------
! 

~

Trcnsformer Bose 
(SH Det<1ll B) 

.Anchor Bose 
(SH o,toilA) 

OoM 

'" h I 

-#"# , . ,, 
I ~,'JI 

I''"' ..\"'--W-

717: 
' ' 1.. ___ .l L..---l 

~ TYPE T 

GENERAL NOTES 

I. See RC- 80 for details on pole foundations <1nd transformer bases. 
2. Aluminum Poles - Shaft base diameler may vary from e"-14"and shofl wall 

thickness from .!88N-.312M depending on mounting height and arm length. 
:3. Steel Poles- Shaft bast diameter may vary from 7.5"-10.0''. Nominal shaft wall 

thickness is II gage.(Ooes notopply to Sectional Steel Poles.} 
4. Manufacturers certification of compliance with load tests outlined in Form 408 

Is required for .sill poles. 

5. Whert all steel and aluminum poles or transformer bases are in contact with 
concrete, a caulkin9 compound shall be used which will be an approved 
aluminum impre9nated 9ray mastic type,meeting the test requiremenls of the 
Federal Specification TT - C598(2J. 

a Identification plates Sholl be provided for all poles. 
7. Bolt templa!e for anchor base or transformer base furnished by manufacturer. 
8. Approved Materials for Poles: 

Aluminum and Stffl os per Form 408. 

CIRCUIT CHARACTERS 
:3/32WIDE 1/s4 DEEP 

POLE NO. 

Ve"+ DRILL 
2 REC'D. 

r-1 '\(\ 4 iii /-\- --71f_L 
Material: 

1;2 Thick 

f----•• 3_'¾i ------"I I 3i,. 
braas plate 

IDENTIFICATION TAG DETAIL 

Wh1re Twin Oovil Arms 
ore used, wild o l/4·vunet 
plott on IJOch side of joint 
ond top closing plole. 

Orill 9/16"dio.hole in Oovit 
orm B, weld J/2"s.q. nul over 
hole for 1/'i'U.N.C.• 1" lono. 
S.S.Allen type heodless cup 
r,oint set ,crew locked by 
(~~"1N.~;'o~h\/g~ nut. 

ALTERNATE 

Use 112" stainless steel 
throuoh boll with 112• 
lock nut. 

SECTION X-X 
ANCHOR BASE 

DETAIL A 

-Iii Golvanind ,1111 1prlno 
loek 110,hlr. 

DAVIT-TYPE POLES 

(Seel<ibl1) -iJts" ______ _L l~o~!__~~ Tenon tot Sh flt11r (2"} 

3~4·:t;==-T~~:~ 
2°-5• for lono•r spons 

R~11T<1ble) 

" 11,,L 
Ttltscop1 jo,1\1 for 
oll SpOllt over 6' Ii' 

' 
Pole- Alum or Steel 
Round orOetonocnol 
Toper 01 required 
rrom bose lo t1non. 

DAVIT SPAN 

RAOIUS 

~ 
•" -gi ,. ~· 

i1--',n '&~ 
v ·o e i :r ;_ 

~

.T,o"'f°'m" B 
-- See Detail B i°H 

"' 
' 

,,, "1 

L'-':_ -~~ 

CAST ALUMINUM TRANSFORMER BASE 

DETAIL B 

9'-o• Min. 

2-W Guard Rail 

:3'-4N Min. T 

2- S Guard Rail ~ 

GUARD RAIL CLEARANCE 

5• 

TERMINOLOGY 

• ··-tr 
~! 
~ ; 

1'·6· to 2·- o" to Focal Point 
of Light. 

Set Back----t-t--Overh<1nQ 

~-·1· 
S\091 'l':I Shoulder 

Slop1•X:l 

C•½+f 
T•MHtC 

Pavaffl-ltll 

SECTIONAL STEEL POLES Contlrww Welde 

~ 

5!..9!..12L 15'. 20L 
2,:.30' 

Brock1I Arm 

~ ~1: 
;:i JE " . 
·Q ·u -~ if 
,.., .n Ci 

~ii 

,,~ 

4# 
Anchor Bosa~ronslormt1r BoH 
(S110.loilC) (SH Oatoil Bl 

:4~t= 
t:i.:i: 
' - ' ' ' ' ' c_ ____ .J ._ ____ J 

mu .!.!ELI 

[}. • 0 

DETAIL C 

Sectlori X- X 
Anchor Bm.e 

Commonwealth of Pennsylvanlo 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

LIGHTING POLE DETAILS 

Reco/4'Qd~ i /9ZJ 

Director, Bureau of Design 

Sht..LOf.L 

-- --



TYPICAL TERMINAL POLE EQUIPMENT ARRANGEMENT 

FOR POWER SUPPLY 

Photoelectrl C -----fJ--FacillQ North Sky 
;; 

control devic1 r---- Weotherheod 'J 
r 

Secor.dory rack 

t~ 1 
Secondary power from 
10co1 Ut!lity Co. 

240/480- v, , ••• 60"" 

' C 

u 

Clomp conduit 
topole. ~ 

6-
r<' 

I-'= 
V 

Fitting 1 

( Moy be d1livered underground) L 

~ 

Clan 4 creosoted ---
wood pole I ( 

~1!1r ~d Meter Sock1t 
Miter supplied and in1t01l1d by 

Eleciric Utility company Type"LB"c~· -
El 
rl 

Conduit on for 
lide of pot, 

*41Mlnirnum) bcn 

copper 'lrir1 ill""'' t 
COl'l(hll!. ~ 

Mecllonlcol connector -

;:-w~:,n I ....- i I 
bltumntic -·top,...,.,.., 
carroslon 

~= N--

SEE 
~ WgtertiQhl ll0£TAIL 

~Control cabiiet • A 

~ 

2"4iConduit 
IN,mb.,Vodn) 11111111 

~""'"" '"'' ~ 

~~f~To Roodwoy LiQhling 

~ii 
~ - e ~ ·w 3/4"x10'-0"(Min.l 
i::! I: Ground Rod L,c 

,I j~ i-0 0 

Guy it 
l'IIC.SSII')' 

\ 

---
SIDE VIEW FRONT V_IEW 

DIRECT- BURIAL CABLE El CONDUIT 

Pavemt/1111 rTop af 1houiclrlr 

,;,,= 
7~::,"I 1 D Subbau 

Bockfill fl"ff of sharp L 
rock or broken con,c:r1t1 I 

:-' Cl7 Spaced equally 
in trench- i- Min. 

--r-~, 

~

N 

~ 
6' Sand 

-'--
1 """n:1 SECTION 8-8 

-. 
12"~cobl1 
~ 

Note, 
Conduit, when specifi.d, shall 
be placed on the bottom arid 
center of the trem::h. Acceptobll 
on site so~ material shall be 
U$ed in lieu of IOnd. 

SECTION A-A 

I 
~ 

Direct Burial Coble - Preferred Location ,, ,, Pola foundolion Tran ch 

A=I Ke~ cJeor of guard rod posts~7 .;;;. -1! r - - - - - - _f_ -

-~----- -----,-0"2' _____ 11 1 Cobleendsinpolefoundotion 

A ~-_:J_ ·' ~ _ : 1: :i I _ unlll pole is instolled:. __ _ 

-- ~ 1
1
1111 1 "-----Ed11e of shoulder 

O 11111 2, Loterol trench to ______.,. 11 11 ., 
3] u pole foundotion. ]1

1 
]I I ~ J,-S 

C-0: '"1~'-0' ·o: ) 1 ~ -~ i 
-~ ~ / /I ~°"'",,o~ 

~ - ~ - - - - ""~~ :-- - ~-/ - '"ss ~ ~--;;, ~ ~ _;;; ~ ~-

I ~ Gobi, oc cood,il i, "'"'" (Allomoto '°""'"'* 
Note: Where Direct- Burial Coble crosses o!her Direct- Buricll Cable, the smaller 
Cable sholl loop ar !he o!har Cable with a cleorance of at leasl 4 inches 

I 
B PLAN VIEW ---- ----..::::::= Ed<;1e of povement 

,t Ahernote location os shown permitted only when approved by the en,;iineer. 

CABLE 8 CONDUIT MARKER 

,_.L One inch chamfer 12" 

,,..,_ 
Class A I I,, 'a Concrete 

I-'--

} 
Note: 

Directional arrows 
os required. 

Arrow and letter 
depth 1/2 inch. 

CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM ( TYPICAL) 

240/480 Volt 

N A B li11htnin,;i Arrulers 

I O -r-7 't (---{ ' 
L --1--1-~J 

r----
· i~-oo; : ', : 

L - ___ J 

r------7 

~- ISAmp : ~I 
S.P. Breaker 

1 
- Q _QI Mon 

I 
I0ff 

11 ll5--0 -~ 
~- -

© 

l. • 
" OHMS 
MAX 

it117h) 
~,1'-f,1, 

,r-.r1 C 

:0---~ :® @i 
'-~- .J ' ' D.P 

--~, 
t : 

SP.} 
f~~6l<~ 
·~ ' - ® S.P. 

~ ~ ~ ~ 4 
Typical for 2-Wire, 240-Volt 

Circuits { Balanced-) 

i ? I' 99 
Typical for 2-Wire, 480 Volt Circuits. 

tlJ ___ U 

? 7" ? 

M-Mooual 
A-Au1omatic 

2 2 2 

I- Moiti Circuil Breaker or 
Fused Disconnect 

2-Conlrol Con1actor 
3-Photoelectric Cell 
4·Selector Swilch 
5- Oislribution Breakers {10,000 A.I.CJ 
6-Conlrol Cabinet 
SP· Sin111e f>ole 
DP-Double Pole 

l Typicalfor3-Wire 240/480 
'I' Voll Circuils 

Noles: 

A(lerMte Luminaires on 
each 5ide of circuit 

I- 1!1m1 2,3, 8 4 no! required if each Luminaire 
hos photoelectric conlrol element 

DETAl_b_A 

WIRING DETAIL 
BREAKAWAY 

Corry ,..4 bore ,;iround wire 
thru ground Lug and bug 
to neutral wire. 

Breaka\llay Supparl 
See Nott 6, RC 83, 

Sheet lof 2 

r-<=' 

lj 

BASE 

Line a Neutral Wlrn ,. 
kt'Lllffllnolre*-10 Wirt. 

Rubber moulded Wye 
Ccmnecton (SN Not•) 

Rubber molded •thru" 
ConnKtor ntay bl UHd 

.!!.._thru Circuit. 

2"Mo,.~4--+"+=--+--I-

~ j ~t F 
•• 

Ground Wire 

{ F7 GJ'OI.M Rod 

a 
NOTE: Rubber molded conMctars optional 

for use In anchor base poles. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

LIGHTING 8 ELECTRICAL DETAILS 

Sht.J_OfJ_ Recom~ende~£ .• ··dcl 
----,L..J,Q ' 1 , , 

App,•t,,,!:lf;Y;:;;;i 
lt-(l .-R4 Director, Burea~ De_1ig_n Deputy Sec. _fer Jfghway Admin. 

;, 



LUMINAIRES FOR MERCURY LAMPS 

1~·· See no•e 
-" 

30"- 40" 

--~~it ~<=~=~ • "~"?r 

a 
-- 2" P,oe o,ac~et _;'? fl. i:>osd,ve spring lo!ch 

BALLAST HOUSED IN LUMINAIRE 

Notts 

(I l Luminolrn lo Mve Reflector - RelrocTor Type Oot,col Sy$tem, wilh thermal snack. ,es,s•,eg 
Gloss Pr,smot,c Relroctor 

(2) Luminoirts to occommodo!e 250,400,700 8. 1000· Woll Mercury Lamps, ,n o~p•oximo!e 
horizontal oos,tion 

(3)F'ocol distance orhQh! '.e~ter voroes froml~2 to :Cit-Refer!, RC·B3 

TYPICAL TERMINAL POLE EQUIPMENT ARRANGEMENT 

FOR POWER SUPPLY 

Photoelec!ric 

control dev,ce 

Clomp conduit 
to oore. 

Type "LB" east 

metal conduit 

Conduit on for 
1ide of pole 

-#4(Minimum) bore 

copper wire m 3/4" ¢ 
conduit 

Mechanical connector 

- -Foc,ng North S~y r~ G,,,, 
Weatherhead 

I necessary 

\ii 
I ~ Af~' 

Secondary roe• 

I
." 

I 
' I 

I ' 
'--· : :1 i 

• I 

'1 1. Secondary power from 
1ocol Uli lily Co. 
240/480- v, 1-4!, 60.,. 
(Moy be delivered underground) 

~ creosoted 

wood pole 

Meter and Meter Socket 
Meter s-;:,pp1ied ond~ by 

Electr;e Utility Compony 

NEMA 4 wo,ert,ghT 
C011Trol cobinel --------1, 

J Cd 

2"¢Conduil -----1r*l+/I 
(Number Vor>es) 1111 :1 

~~~' ;i~"!~1
1
~

011 ~t I •11! 
'1,i 1111:-..,,._~ 

Finished grade ~--1 
-~~~-

bilumostic 
compound 
to prevenl 
corrosion 

:'f' ·'= 
~ i~ 
ci CD~ 

~ u e 
< 0' 
i r~ 

u 

• I ., 
111 .. I ½ ~~if __ _To Roadway Light,ng 

~1/ 314"xl0'-0"(Minl 

j_LJ G,o,od Rod 

SIDE VIEW 

ii:: 

i1il 
uµ 

w 
LJ 

FRONT VIEW 

DIRECT-BURIAL CABLE S. CONDUIT 

P<lvemen1 1 Top of shoulder 

~ 

Subbose 

9ockf1II free ot sharp ~-
rock or broken concrete 

{ 

6' Sand 

?.ECTIQ~ 9:_B 

g<;_:_l __ l_QN A-A. 

[J 
1
--Spoced equally 

R~,~\"'''"'h-l"Mlo 
.- -:able or conduit 

Note 
All condu,t,when not eneo:;ed 
,n ,.oncre!e, snail be burted 
~,,..,1orly to r.oble 

A I D1ree1 Buriol Cob! Keep clear of e - Preferred L guard roil posts '710n [. [-;{ <-o•e foundot,Jn 

ODie 

nterol ••enr.~ to 
.,,e fo-,n<:10•,on 

'-,, ~dge 01 shoul r 

' ' ,, 

I ( V ' ~,~ . ~ C , 

~ 
i: "" '""" '""""·''" 

~ I ;; 

".""' "" " "'_'f ., "" . 
.,'J;'·.c," 

\\ ;~ ,'1 

)/"_,o - -

' 

I 
Coble or condv•t ,n trench l~_not.!...._L,QE_o!,or.) 

\\! Note Where n,rect f:luriol CoDle cr~sses ~The, D,rect · 8uriol 
Cable sholl loop~ The other Coble w,,~ o cieoronce of 

B .J PL AN VIEW 

CABLE S. 

. One mch chamfer 

Closs A 
Concrete 

,,,,., 

i"r. 
' -

~-~-L 

Edge of ~ovemenf 

" 

Note 
Direc!,onol arrows 
as required 

Arrow and letter 
depth 1/2 mr:h 

CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM ( TYPICAL) 

240/480 Volt 

N ' B L,gh!n,ng Arresters 
' C 

-- - 7 

' ' 0: 
·I- - _J 

I ! .t i------7 
1 - ISAmp I I 
I 1 '"""~ , i_S7 ~IMoo 

I j · ' _._:.:: ! :off 

ji~ti{. '~-~~.,.. 

++' t----,·------. 
-:- I -

2 .:) , I -----,.. __ -

l t 1- - r --Jr rf OHt,d I : I -
rl---. r--.., 

'' ., ' , ,I 1 

SP Q-P _J L,- _ ~ \ 1 ;1('1'" :_tl··'..1:= ®:itt: :L:•'iJ:@ 
- . T !SP ,sP ® 

' 
1 

T --f-5-frn 
I I Typ•coi_,°'" 2·Wire,240·Volt I C,rcu,ts(Bolonced-) 

l--~~r? ·m 
~ Ty~1col for _2· Wire, 480 Voll C,rcu1ls 

_ j · r1_ rr_::__~-
, ' 

l I T~
--- - Typicolfor3-Wire240/480 

. Vot1 C,rcu11s 

', Alternate Luminoires on 
each side of c,rcu,t 

1--- -

M- Manual 
A- Au1omotic 
I· Main C,rcu1 ! Breoker 
2-Control Con!octor 
3-Photoelectric Cell 
4·Seteetor Switch 
:!·Distribution Breakers 
6-Contr"I Cabinet 
SP· Single Pole 
DP-Double Pole 

Notes: 
I- lt1m1 2 ,3, S, 4 not required if each Luminoire 

has Pholoelectric c011trol element 
2-ltem 5 not required for ,in111e circuil. 

DETAl!:....A. 

WIRING DETAIL 

TRANSFORMER BASE 

Corry "'4 bare 11round wire 
thru 11round LUii and bu11 
to neutral wire. 

" "' 

I 

/ 
1 
I 

Line a, Neutral Wires to 
Luminolre *10 Wire. 

Rubber moulded Wye 

Connectors (See Note) 

\Eubber molded "thru" 
_ Connector may be used 
\ on thru Circuit. 

----- ------\-- --•4 
Ground Wire 

PG,o,odRod 

[J 

NOTE: Rubber molded connectors optional 
for use In anchor base poles. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGI-IWAY LIGHTING 

LIGHTING a ELECTRICAL DETAILS 

""a2t:J:::;g• i'Z41Apprn,::J:n;~:Z4 
Director, Bureau of Desi;n Deputy Chief Hwy. Em.Jr. 

Sht....l..Of .1... 

C-84 



ALUMINUM GROUND 
PROTECTOR ---------11 

3'-0" ¢ 

112" EXPANSION 
JOINT FILLER 

NO. 4 UNINSULATED
COPPER WIRE 

10" 

FLAGPOLE 

GROUND STRAP 

ALUMINUM FLASH COLLAR 

',, '·•:c,;4'],n 

NON- STAII\IING, NON-SHRINKING MORTAR 

LOOSE UPPER WOOD WEDGE 

ROOT AERATION 
P\PE.S 

~. 

MORTAR TOP 
COURSE 

5'-o" MAX. 

1'-0" 

'-I _,,,,- DRIP LINE OF TREE 
~ OR AS DIRECTED 

I 

PIPES 

DETAIL 'A' 

"" 

• 3 REINFORCING BARS 
1'-6" LONG 

0 

~ 

TAMPED SCREENEO DRY SAND 

I~ 10 GA. STEEL TUBE 
TO GRADE L4" PJPE{TREE P!T ORAll'IIAGEl · 

LCoNSTRUCT sus- II-\'-'~~ \ '2'-o"M1N. 28 AGGREGATE 
(SEE TABLE) 

c.iVOq/ / 

""" / _,,--._/ 71 

COPPER-CLAD ORlVEN 
GROUND WIRE 
(3l4"lt 10' MIN.) .~1= 

FLAGPOLE 

1/2" ¢ )( 4 !18" GALVANIZED 
u-sOLT ANCHOR------......... 

II;'-':•-:.~- CONCRETE BASE 

~·:!{.} 
.-, ... _J 

v MIN. 

STEEL WEDGE 

3/8" STEEL PLATE 

SETTING DETAIL 
NO SCALE 

PAD 

6"x 6"lt 118" STEEL PLATE--::::---. 
6"lt 6" REINFORCING 
MESH, 10 GA. 

0 

"' 

4" AGGR. 

-- 4" REINFORCED CEMENT 
CONCRETE 

DETAIL OF U· BOLT ANCHOR 

i
---~ ---~----------
==----== 

===~ ------------
---

PLAN 

4" REINFORCED CEMENT 
CONCRETE PAD 

SURFACE DRAIN REINF. BARS/ SEE OETAIL 'A' 
OUTLET ENDWALL DRIVEN INlO GROUNO 
(SEE DETAIL Bl SECTION 

TYPE A TREE WAIL 

10'-Q" MIN. OR ORIPLINE (f_ 
I • OF TREE (AS DIRECTED) -t 

SEE NOTE 2 [ 

CORRUGATED 
METAL I 

I 
' 

I 

6" V.C. PIPE 
CJT OPENING FOR 
PIPE OUTLET ....,:.:.ll,- ~ROOT AERATION 

11:· .1i------- PIPES 

4" PIPE (TREE P:::~::::*'' 

~ ,'~------~ 
TO GRADE\_ . 

CONSTRUCT SUB
SURFACE DRAIN 
OUTLET ENOWALL 

(SEE DETAIL Bl 

1'-0")( 1'-0")( 4'' 
CEMENT CONCRETE 
C_OCKS 

\SEE DETAIL 'A' 

SECTION 

@!/ 
/ TREE TRUNK 

CORRUGATEO METAL WALL 

- 2 B AGGREGATE 

STONES 

SLOPE TO GRADE. fN 1'-0" MIN. 
USE TOPSOIL, SEEDING, SOIL 

SUPPLEMENT AN.D ~ 

u- BOLT ANCHOR (SEE DETAIL} 

=y'f /c ~ -:r--.. rr== ~ 4" REINFORCED CEMENT CONCRETE PAD 

.
°7f;._,,:.. -'7.·.nF· . ~;" AGGREGATE BED 

11 G II .. 
, . ' 1// 

\_\y/,,,; 
ELEVATION 

TABLE PAD 
· .... NO SCALE 

PLAN VIEW 

TYPE C TREE WALL 
CORRUGATED METAL 

00 1/_.,...,.....- ~/ I 
'1-c• -:::,_<, /,; : 

q /4'.//.J-, .. ' .-;{/ 

3-tt3 REINFORCING 
BAAS (!'- 6" LONG). 

·e,GI 
' _J 

COVER BARS WJTH 
CEMENT SLURRY 
FAINT OR BITUMINOUS 
PAINT. 

i _ ... I 

4" SUBSURFACE DRAIN OUTLET ENDWALL 

DETAIL 'B' 

NOTES 

TREE GRATES SHALL BE USED WHERE DESIGNATED. 

2. TREE DRIPUNE SHALL BE OEF!NED AS THE FURTHEREST EXTENSION OF 
THE TREES BRANCHES. 

3. NON- CIRCULAR TYPE A TREE WALLS MAY BE ARRANGED AS DIRECTED IN 
ORDER TO PROTECT CLOSE GROUPINGS OF TREES OR TREE ROOT AREAS 
NOT ENTIRELY COVERED WITH EMBANKMENT 

AGGREGATE LAYER TABLE 

AGGREGATE AMOUNT OF EMBANKMENT 
LAYER AROUND TREE 

NONE LESS THAN 6 INCHES 

4 INCHES 6 INCHES TO I FOOT 

6 INCHES FOOT TO 3 FEET 

12 INCHES JREATER THAN 3 FEET 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TREE WALLS 8i MISC. DETAILS FOR 

ROADSIDE REST AREAS 

Recommended ?;7..-v-: is, in7 Sht . ...LOf_l_ 

4D ~ 
Director, Bureau of Design 

,¥- n ef?/ • 1RC-90 
TllACEO IV-~ _ 



ALUMINUM GROUNO 
PROTECTOR ------_JI 

3'-0" 111 

112" EXPANSION 
JOINT FILLER 

~b 

NO. 4 UNINSULATED
COPPER W!RE 

~LI'·'"•·'" ¥,·: 

FLAGPOLE 

GROUND STRAP 

ALUMINUM FLASH COLLAR 

NON- STAINING, NON-SHRINKING MORTAR 

LOOSE UPPER WOOO WEDGE 

ROOT AERATION 
PIPES 

MORTAR TOP 
COURSE 

5'-o" MAX. 

1'-0" 

"-v DRIP LINE OF TREE 
OR AS DIRECTED 

I 

1111ll 

PIPES 

"o 
-- ~ I 

! 1t 3 REINFORCING 
~~u 1'- 6" LONG 

BARS 

DETAIL 'A' 

LARGE STONES 0 

"' 
TAMPED SCREENED ORY SAND 

lr------------J. 10 GA. STEEL TUBE 
TO GRADE L4" PIPE [TREE PIT DRAINAGE~ ,- " L / , 2·-0 MIN. 

CONSTRUCT PIPE REINF BARS, \SEE DETAIL 'A' 

28 AGGREGATE 
(SEE TABLE) 

COPPER-CLAD DRIVEN 
GROUND WIRE 
(3/4"x 10' MIN.) 

·wt= 
,::.:~:-.J CONCRETE BASE 

STEEL WEDGE 

LQ"_~.r:{} 
3/8" STEEL PLATE 

-~--J ¢ MIN:-

FLAGPOLE SETTING DETAIL 
NO SCALE 

1/2" ¢ x 4 1/8" GALVANIZED 't, OF PAD 

U-8QLT ANCHOR -........_ 2" ~ 6"x 6" REINFORCING 

6"x 6"x 1/8" STEEL PLATE 0..__ ----JI r-12" / MESH, 10 GA. 

0 

"' 

DETAIL DF U·BOLT ANCHOR 

1----
------------
==-== 
=== ------------
---

- 4" REINFORCED CEMENT 
CONCRETE 

I:\ .i\\ 
~ 

@ 
~ 

4" REINFORCED CEMENT 
CONCRETE PAO 

-'--
~' 

u-DRAIN OUTLET R E.N INTO GROUND 
ENDWALL. r, !V SECTION 
(SEE DETAIL 'B'.) 

TYPE A TREE WALL 

~jl 

~-1· 

" CUT OPENING FOR 
PIPE OUTLET 

IO'-o" MIN. OR DRIPLINE 
OF TREE (AS DIRECTED) 

SEE NOTE 2 

CORRUGATED 
METAL 

4" PIPE = P~T DRAINAGE) 

TO GRADE 
CONSTRUCT PIPE 
LI· DRAIN OUTLET 
ENDWALL/ 
(SEE DE;TAJL) 'B'. 

I\/ ! 
• ' I 
{ 1'-9.:·~~'-o"x 4" 
\ CE_MENT CONCRETE 

,~~~)KS 

~" 

~-

SEE DETAIL 'A' 

SECTION 

TREE TRUNK 

"-

PLAN 

\; . 'I:; ', r- ', CORRUGATED METAL WALL 
SLOPE TO GRADE IN I' - O" MIN. 
USE TOPSOIL, SEEDING, SOIL 

SUPPLEMENT AND MULC~ 

u- BOLT ANCHOR (SEE DETAIL) 

=n 7c5:E1"-... rr= ~ 4" REINFORCED CEMENT CONCRETE PAD 

.
7'f;..._ -~. fr_ .· -~-4" AGGREGATE BED 

\I L\1 . 

SW'"-
ELEVATION ~ 

TABLE PAD 
NO SCALE 

\\'< ; 
~-.d' 

PLAN VIEW 

TYPE C TREE WALL 
CORRUGATED METAL 

,: 

STONES 

3-*3 REINFORCING 
BARS (I'- 6" LONG}. 

S![L"', ___ _j 

COVER BARS WITH I -~" I 
CEMENT SLURRY 
PAINT OR BITUMINOUS 
PAINT. 

4" PIPE UNDERDRAIN OUTLET ENOWALL 

DETAIL 'B' 

NOTES 

I. TREE GRATES SHALL BE USED WHERE DESIGNATED. 

2. TREE ORIPLINE SHALL BE DEFINED AS THE FURTHEREST EXTENSION OF 
THE TREES BRANCHES. 

3. NON-CIRCULAR TYPE A TREE WALLS MAY BE ARRANGED AS DIRECTED IN 
ORDER TO PROTECT CLOSE GROUPINGS OF TREES QR TREE ROOT AREAS 
NOT ENTIRELY COVERED WITH EMBANKMENT 

AGGREGATE LAYER TABLE 

AGGREGATE AMOUNT OF EMBANKMENT 
LAYER AROUND TREE 

NONE LESS THAN 6 !NCHES 

4 INCHES 6 INCHES TO I FOOT 

6 INCHES I FOOT TO 3 FEET 

12 INCHES GREATER THAN 3 FEET 

Commonwea Ith of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TREE WALLS 8i MISC. DETAILS FOR 

ROADSIDE REST AREAS· 

Recommend.;~ £«a20 I 1914 

.4D£...L 
Director, Bureau of Design 

Appr4'~~9Zt.. 

De~uly Chief Hwy. En;r. 

Sht,j_Qf _I_ 

RC-90 
-·· 



Wrapping 
Material---+-.... 

Tree Protector 

Root 
Ball 

TYPE I BRACING 
DEC\DUOUS TREES OVER 3f CALIPER 

EVERGREEN TREES OVER a' HIGH 

PLAN VIEW-TYPE I 

Ground Anchor or -•1 s",s",3' Deodmoo 

'J6"M;o 

{NOT FOR STREET TREES,SLOPE PLANT1NG,OR REST AREAS) 

BRACING DETAILS 

,1, 3" Mulch 

Fiberglass Mal • 3" Mulch 

TABULATION OF BRACE POST REQUIREMENTS 

TYPE OF SIZE OF MATERIAL MIN. BRACE POST REQ. SIZE 

BRACING DECIDUOUS EVERGREEN LENGTH TYPE (SEE NOTE) 

2 --- 4'- 6' HT. s's" CHANNEL BAR I¼ lb. POST H2- I 

Rool Boll 
I WOOD 2"x 2"FULL DIM. 

2 I½" - 2f" CAL. s'- e' HT. a'o" CHANNEL BAR 3 lb. POST H2-2 

WOOD 2"x2"FULL DIM. 

PLAN VIEW I 2 2f-3fCAL. 11'0" 
CHANNEL BAR 3 lb. POST H2·2 

TYPE 2 
--- WOOD 3"x3"FULL DIM. 

2 OVER 3f' CAL t2'6" 
CHANNEL BAR 3 I b. POST H2-3 --- WOOD 3"x3"FULLDlM. I 

3 5' Ht- If' CAL. --- s'o" WOOD 2"x2"FULLDIM. ' 

NOTE' ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS 1 

I 

N2 l2 Golv. Wire 
Twisted TiQhl 

Street Tree 
Protector 

(Deciduous Trees Only)I 

,.Il!_.1rr_ 

L~~ 

Wropping Material 

.,rNotch or Staple 

I 
Rubber Hose Guard 

Stokes Sholl Be Driven 
Outside The Boll 

TYPE 2 EIRACING 
DECIDUOUS TREES if TO 3f CALIPER 

EVERGREEN TREES 4' TO 8' HIGH 

fFOR ALL STREET TREES 8 REST AREAS OVER If CALIPER) 

2"x 2"" 2" DIA. ROUND STAKE 

3
11
x3"" 3" DIA. ROUND STAKE 

Wood Stoke 
(See CHART for 

sizes)1 

Notch or Staple! 

N!l12 Golv. Wire, Twisted Tight 

Rubber Hose Guard 

I 
1'6" 

-"t 

TYPE:~RAC I NG 
DECIDUOUS TREES 

5' HIGH TO 1f CALIPER 

3'o"Mln 

• 4" Mound ( Anchor w/sloples) 
(See Note 8) 

Mound Build up Mc,,.1nd Surrounding .I 12,r \.fie s~~s,ee~e
1 

~,\ il(\'-' 

Root 
Boll 

~~ 
f-----+- Bolled a Burlopped --+---\ 

or Bore Roal 

Thorou;hly Tamped -
Boufill Mix. 

TREE PLANTING DETAILS 
(See General Notes) 

Root 
Boll 

Fertillzer 
Packet 

Planl ho!e with Soil I 
from EJcu·10\1on/ ~ . f,["/ ' .,_ .. _.._ ,'.-·. ,,, ,, f,t. 

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

Root 
Boll 

SLOPE PLANTING 

Fiberglass M.:i: 
(Anchor w/Sloli:o:~) 

Fertilizer Pockel 
Thoroughly Tamped 

Backfill Mix 

DECIDUOUS AND EVERGREEN TREES 
( Use Type 2 or Type 3 Bracing As Req'd.) 

rDepth of Mulch Tapered to t" 
ot Bose of Plant (Typical) 

Anchoring Stoke -Thoroughly Tar.1ped Backfill Mix 

PLANTING DETAILS PLANT BED EDGING 

BALLED a BURLAPPED BARE ROUT 
OR CONTAINER 

SHRUB PLANTING AND 
SHRUB BED PREPARATION 

4 DZ., 8 YR. ROOT CONTACT 
FERTILIZER PACKET SCHEDULE 

EVERGREEN AND NUMBER 
DECIDUOUS TREES OF PACKETS 

8-10 HT. ANO WHIPS I 
I - 2 CAL. 2 

2"-2½ "CAL. 3 

2f-3" CAL. 4 

3"-3l" CAL. 4 

3f-4" CAL. 5 

4 - 5 CAL. 6 

FLOWERING TREES 
NUMBER 

OF PACKETS 

5
1

- ID' HT. 2 

SHRUBS 
NUMBER 

OF PACKETS 

12 -24' SPD. OR HT. I 
24"·36" SPD. DR HT. 2 
3'- 5' HT .• 3 

EVERGREEN TRANSPLANTS 
NUMBER 

OF PACKETS 

18"-30° HT. I 
18~3D"HT. REFORESTATION, TYPE B' I 

I 

I 

2. 

3. 

I 

GENERAL NOTES 

MOUNDS SHALL BE USED FOR ALL 

TREE PLANTING EXCEPT FOR REST AREAS ANO OTHER HIGH MAIN· 

TENANCE AREAS, AS DIRECTED. 

MOUNDS SHALL CONSIST OF MATERIAL FROM THE EXCAVATION, 

FREE OF ALL STONES ANO FOREIGN MATERIAL TWO INCHES l2") 

OR LARGER IN ANY DIMENSION. 

WHERE MOUNDS ARE USED, THE TOP OF THE ROOT 
BALL SHALL BE SET ONE TO TWO INCHES U"-2") HIGHER THAN THE 

SURROUNDING GROUND. 

GUYS SHALL BE ATTACHED TO THE TREE ABOVE SUBSTANTIAL BRAN

CHES AT A POINT NOT LESS THAN ONE-HALF t½l THE HEIGHT OF 
THE TREE. THE DISTANCE ON THE GROUND FROM THE TREE TO 

THE GUY SHALL BE APPROXIMATELY EQUAL TD ONE-HALF (½l 
THE HEIGHT OF THE TREE FOR TYPE I BRACING . 

4. TREE PROTECTOR DIAMETER SHALL BE AS FOLLOWS' 
3• FOR TREES UNDER 2"CALIPER 

6" FDR TREE" 2" TO 4" CALIPER 

12" FOR TREES OVER 4" CAL!PE~ 
TOP OF PROTECTOR SHALL BE LINED W!TH A RUBBER HOSE 

GUARD. 

5. BACKFILL MIX IN WET SOIL CONDITIONS, AS DETERMINED BY THE 

DEPARTMENT, SHALL NOT CONTAIN PEAT. 

6. FIBERGLASS MAT FOR TREE PITS SHALL BE ANCHORED W\TH A 

MINIMUM OF THREE \3) U·SHAPED STAPLES, EQUALLY SPACED 

AROUND THE TREE. 
7. ROOT CONTACT FERTILIZER PACKETS SHALL BE EQUALLY SPACED 

AROUND THE BALL OR ROOTS 1N THE QUANTITY SHOWN ON THE 

CHART. PACKETS SHA~L BE SET 6" TO 8" DEEP. 

8. FIBERGLASS MAT SHALL BE ELIMINATED FROM THE PIT FOR 
TREES TD BE PLANTED IN UNMOWEO AREAS. MULCHING 
SHALL CONSIST OF CRUSHED NO. 2 GRADATION AGGREGATE. 

REFERENCE= FORM NO. 408176- SECTIONS 805,806,808,703 
ANO 941. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRACING S PLANTING DETAILS 

Rooommood4d~«n< I 1•¾ 1Appco,ed47«~:~ 
1 -40 & ,.};,_ __,.f; ... 2'..,,"-l_..L:.....~~-•-"----

oirectar .! Bureou of Design Deputy Chief Hwy. EnQr. 

Sht • .L of ...L 
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