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REVISIONS TO STANDARDS FOR ROADWAY CONSTRUCTION, RC-0-100 
CHANGE #1 TO DECEMBER 1981 EDITION 

• 

INFORMATION AND SPECIAL INSTRUCTIONS: 

The attached revisions and additions should be inserted into your 
Standards: 

SHEET 

Index Sheet 

RC-12 (1 of 1) 

RC-23 (1 of 2) 

( 2 of 2) 

RC-25 (1 of 3) 

( 2 of 3) 
(3 of 3) 

RC-26 (1 of 3) 
(2 of 3) 
( 3 of 3) 

RC-27 (1 of 2) 

( 2 of 2) 

RC-30 (1 of 1) 

RC-32 (1 of 1) 

RC-39 (1 of 2) 

( 2 of 2) 

CHANGE DESCRIPTION 

Revised to include new dates and drawings. 

Added details for typical cross sections for concrete 
and metal cribbing; added numerical values to each 
note and added Note 3 for cribbing backfill. 

- Width of bridge approach slab modified to 25'-0'' 
minimum, either side. 

- Changed dates and titles. 

Eliminated note concerning shoulder rounding on 
Interstate and Other Freeways and Arterials. 
Changed dates and titles. 
Added details for rumble corrugations. Changed to 
skewed shoulder joints adjacent to R.C.C. and PL.C.C. 
pavement. Made partial title change of detail from 
"PL.C.C. PAVEMENT FOR COLLECTORS & LOCAL HIGHWAYS" 
to "PLAIN CEMENT CONCRETE PAVEMENT". 

Changed dates and titles. 
--Changed dates and titles. 

Removed detail for Concrete Joint Spall Repair. 
Detail replaced by criteria in Circular Letter 
C-2873-10. 

···· Changed title of detail from "PAVEMENT FOR CLASS 3, 
4 AND 5 HIGHWAYS" to "ROADWAYS". 
Changed dates and titles. 

Removed detail for placement of combination storm 
sewer and underdrain in swale and revised detail 
for placement at curb section. 

- Added details for pipe extension utilizing a con­
crete collar. 

Revised dimension for inside diameter of manhole 
top section. 
Revised dimension for insiae diameter of modified 
manhole top section and changed tolerance on struc­
tural steel cover and frame. Also revised diameter 
of cast iron and structural steel cover. 
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SHEET 

RC-57 (1 of 5) 

(2 of 5) 

(3 of 5) 

( 4 of 5) 

( 5 of 5) 

CHANGE DESCRIPTION 

Redrawn. Permanent barrier details are provided; 
terminology was changed from "with" or "without jo'· 
continuity" to cast-in-place, slip-form and preca< 
construction; criteria added for use of delineation 
devices, a 20:1 sloped end transition and impact 
attenuators. 
Redrawn. Details are provided for slotted plate 
and tongue-and-groove barrier connection systems, 
for typical reinforcement and for ideal barrier 
orientation on superelevated sections. 
New sheet. Temporary barrier details are provided 
which include typical barrier connection systems, 
reinforcement and delineation requirements and 
placement of drainage slots. 
New sheet. Details are provided for typical end 
transition, reinforcement and minimum flare treat­
ment. Criteria provided for use of impact atten­
uators. 
New sheet. Details are provided for typical bar­
rier treatment at piers, transition-<letails and 
inlet placement. 

It is desired that the new revisions to these Standards be incor­
porated immediately in the preparation of plans. All projects let after 
August 5, 1982 shall contain these revised drawings. No additional com­
pensation will be allowed for the work involved to conform to these Stan­
dards. 

The Standard Drawings voided by issuance of this change should be 
maintained for reference on those projects now under construction. 

CANCEL TI-IE FOLLOWING: 

SHEET 
Index Sheet 
RC-12 ( 1 of 1) 
RC-23 (1 of 2) 

(2 of 2) 
RC-25 (1 of 3) 

( 2 of 3) 
(3 of 3) 

RC~26 (1 of 3) 
(2 of 3) 
(3 of 3) 

RC-27 ( 1 of 2) 
(2 of 2) 

RC-30 ( 1 of 1) 
RC-32 ( 1 of 1) 
RC-39 (1 of 2) 

( 2 of 2) 
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. ( 2 of ;;, l 

L i:''.t 
F,;; . 

' i'.1 .:_~,>::· 

..... ,-
r-~ -.-,, ~~;,c:,:-: QIL 

DATE 
------

June 1, 1976 
July 16, 1980 
July 16, 1980 
Sept. 8, 1981 
Sept. 8, 1981 
Sept. 8, 1981 
Sept. 8, 1981 
Sept. 8, 1981 
Sept. 8, 1981 
May 31, 1979 
May 31, 1979 
May 1, 1978 
Nov. 15, 1977 
Jan. 31, 1977 
Jan. 31, 1977 
May 31, 1979 
M;:,iv ~ 1 1Q7Q 
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BY:fhwda.~ 
David C. Sims, P. E. 
Deputy Secretary for 
Rinh~~" hAminia~r~~inn 



~S-299 (8-721 

CC-0830.3500-0030 
{@ ........... ,...\ 

I 

\~ l 
.. r.,.~"' ,.. ... ~ 

TRANSMITTAL 

LETTER 
Pub. 72 - 1981 Edition 

DAT£° 
15 December 1981 

BJLCT. 

STANDAR.ffi FOR ROADWAY CONSTRUCTION RC 0-100 

,',FllR.\IATlll~< AND SPECIAL iNSTRUCT!ONS: 

This is a 1981 printing of the Roadway Construction Standard Drawings, 'lhis printing 
includes all previous changes of the 1977 Edition and the changes and revisions described 
below: 

SHEET 

Index Sheet 
RC-11 (1 of 2) 

(2 of 2) 

RC-13 (1 of 1) 

RC-20 (1 of 2) 

(2 of 2) 
. .J--24 (1 of 1) 

R.C'~25 (1 of 3) 

(2 of 3) 

~3 of 3) 
F(('.,....26 1 of 3) 

(2 of 3) 

(3 of 3) 
RG-34 (1 of 6) 

(2 of 6) 

(3 of 6) 

(4 of 6) 

CHANGE DESCRIPTION 

Revised to include new dates and titles. 
Changed dates and titles, 
Changed class of excavation on the Section B-E detail, as per 
C-408/76-135, Changed dates and titles, 
Removed pay limits for subgrade from all sketches, as per G-408/76-155, 
Drawing title was changed accordingly, Changed dates and titles. 
Changed references in notes to Materials & Testing Division, Bureau of 
Contract Quality Control. Removed references to Doweled R.c.c. Pave­
ment arid Ramps, in the Type D and Type R joint details, respectively. 
Added notes 11 and 12 to provide additional information, regarding the 
saw cutting operation, Modified Detail A to accept a l¾'' Neoprene 
Compression Seal, instead of a l" seal. Changed dates and titles. 
Changed dates and titles, 
Corrected refer.ence to Section 610, Form 408, in Note 3, to Section 
612, Changed dates and titles, 
Revised "shoulder rounding on high side of superelevation" detail to 
show proper effective sho1Llder width. Added measurements to shoulder 
surface treatment depths, Removed line stripe information from 
Note 5. Changed dates and titles. 
Measurements were added to the shoulder surface treatment depths, 
Clarified detail for Types 6, 6-F and 6-S shoulders to conform to the 
construction requirements in c .. 408/76--121. Changed dates and titles. 
Changed dates and titles. 
Changed dates and titles. 

- Added Note 13 regarding sealant 1·eservoir. Revised note on re:i.n­
forcement to specify size of welded wire fabric. Changed dates and 
titles. 
Changed dates and titles. 
Changed dates and titles. 
Added dimensions to section drawings for Types C and S inlets to 
show minimum depths, Changed reference to the Materials & Testing 
Division, Bureau of Contract Quality Control in the notes, Removed 
note concerning lightweight grates. Gha..'1ged dates and titles. 
Reference in notes changed to Materials & Testing Division, Bureau 
of Contract Quality Control, Completely revised design of the struc­
tural steel grate to show transverse instead of diagonal bars. Added 
a detail for a :Si.cycle-Safe grate, Changed dates and titles. 
Reversed details T-2 and T-3 for proper alignment. Changed references 
in notes to Materials & Testing Division, Bureau of Contract Quality 
Control, Revised Note 2 regarding welding fabrication requirements. 
Changed dates and titles, 
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RC-34 (5 of 6) 

(6 of 6) 
RC-52 (1 of 6) 

(2 of 6) 
(3 of 6) 

(4 of 6) 

(5 of 6) 

(6 of 6) 

CHANGE DESCRIPTION 

Changed reference in notes to Materials & Testing Division, Bureau of 
Contract Quality Control, Changed dates and titles, 
Changed dates and titles, 
Changed dates and titles, 
Changed dates and titles. 
Added BCT Terminal Section with a diaphragrnmed end section. Changed 
Post Bolt and Splice Bolt dimensions to be consistent with AASHTO 
Specification M180-78, Changed dates and titles, 
Moved BCT Terminal Section detail to sheet 3 of 6. Added bolt and 
nut detail to Anchor Plate Assembly, Changed welded wire fabric 
specifications to conform to new Concrete Reinforcing Steel Insti­
tute designations. Changed dates and titles, 
Added steel diaphragm assembly to detail B for BCT terminal section 
drawing, Changed dates and titles. 
Changed dates and titles, 

Please note that metric dimensions have been excluded from some drawings where space 
is limited, Since providing alternate metric dimensioning serves only to clutter up most 
drawings, metric dimensions will not be provided on future revisions when complete drawing 
modifications are involved. To obtain the metric conversion to the English measurement 
provided, refer to the current AASHTO and AS'IM Material Standards, "Standard Metric Prac­
tice Guide",AASHTO Designation R-1 (ASTM E--380), which uses the International System of 
Units (SI), as required by Federal law. 

It is desired that the new revisions to these Standards be incorporated immediately 
in the preparation of plans, All projects let after December 1, 1981 shall contain these 
revised drawings. No additional compensation will be allowed to the work involved to con­
form to these Standards. 

The Standard Drawings voided by issuance of this new edition should be maintained 
for possible reference on those projects now under construction. 

CANCEL AND DESTROY THE FOLLOWING: REQUEST ADDITIONAL COPIES FROM 

Pub. 72, March 1977 Edition and Changes 1 thru 5. 

- Sheet 2 of 2 -

APPROVED FOR JSSUANC!;l BY: 

V1 1l '- / . 
J;_j,(i.,!.d.e,l L ;;,)(JFL<.. 

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) ____ Sept. 8, 1981 ___ CLASSIFICATION OF EARTHWORK FOR STRUCTURES 

* Rc-12 _________ .May 6, 1982 ___ BACKFILL AT STRUCTURES 
RC-I3 ________ Sept. 8, 1981 _____ PAY LIMIT OF SUBBASE 

PAVEMENTS 
RC-20_(2 Sheets) ____ Sept. 8, 1981 __ PAVEMENT JOINTS 
RC-2 I __________ May 31, 1979 ___ REINF. FOR R.C.C. PAV'T. 
RC-22_(4 Sheets) ____ May 31, 1979 ______ CONTINUOUSLY REINF. CONG. PAV'T. 

* RC-23_(2 Sheets) ____ May 6, 1982 ____ BRIDGE APPROACH SLAB 
RC-24 __________ Sept. 8, 1981 __ PAVEMENT RELIEF JOINT i 

* Rc-25__J3 Sheets)____ May €, 1982 __ SHOULDERS 
*RC-26_(3 Sheets) _____ May 6, 1982 ___ C,ONCRETE PAVEMENT MAINTENANCE 
* RC-27_(2 Sheets) _____ May 6,1982 ___ PLAIN CEMENT CONCRETE PAVEMENT 

DRAINAGE 
*RC-30 _________ May 6, 1982 __ SUB SURFACE DRAINS 

RC-3I _________ May 31, 1979 __ ENDWALLS 
*RC-32 _________ May 6, 1982 __ SLOPE PIPE FITTINGS S. CONNECTORS 

RC-33 _________ Nov.I5, l977 __ END SECTIONS FOR PIPE CULVERTS 
RC-34_(6 Sheets) ____ Sept. 8, 1981 __ INLETS 
RC-35 _________ Jan.3I, l977 __ DRAINAGE DIKE 

*RC-39 __ (2 Sheets) ____ May 6, l982 __ STANDARD MANHOLES 
RC-40 _________ Nov. 15, 1977 __ SLOPE PROTECTION 
RG--4l· _________ May 31, l979 __ SPECIAL MORTARED STONE SLOPE WALL 
Rc-42 _________ June I, 1976 __ REINF. CEM. CONG. SLOPE WALL 
RC-43 _________ May 31, 1979 __ GABIONS 

STANDARD DRAWING NO. DATE DESCRIPTION 

GUARD RAIL 8, MEDIAN BARRIER 
RC-50 _________ May I, l978 ___ GUARD RAIL TRANSITION AT END OF STRUCTURES 

·· RC-5I __ (3 Sheets) ____ May I, l978 ___ TYPE I WEAK POST GUARD RAIL 
RC-52 ___ (6 Sheets) ____ Sept. 8, 1981 ___ TYPE 2 STRONG POST GUARD RAIL 

:-RC-53_(2 Sheets) _____ May I, l978 ___ TYPE 2 WEAK POST GUARD RAIL 
RC-54 __ (3 Sheets) _____ May I, l978 ___ GUARD RAIL S. MEDIAN BARRIER PLACEMENT 
RC-55 ________ May I, l978 __ TYPE 2 WEAK POST MEDIAN BARRIER 

/RC-56 _________ May I, 1978 ___ TYPE 3 WEAK POST MEDIAN BARRIER 
* RC-57 _(5 Sheets) ____ May 6, 1982 __ CONCRETE MEDIAN BARRIER 

FENCES 8, CURBS 

RC-60 _j2 Sheets) _____ Sept.1, 1978 __ RIGHT-OF-WAY FENCE 
RC-61 ------ -- _Jan. 31, 1977 ___ R/W GATE S. REMOVABLE FENCE SECTIONS 
RC-62 _________ Jan. 6, 1975 ___ ROADSIDE FENCE 
RC-63_(2 Sheets) _____ Sept. I, 1978 PERMANENT BARRICADES 
RC-64 _________ Sept. I, 1978--CURBS S. GUTTERS 
RC-65 _________ Sept. 1, 1978 ___ CONCRETE MOUNTABLE CURBS 
RC-66 _________ May 31, 1979 ___ CONCRETE TRAFFIC SEPARATOR 

POLLUTION CONTROL 

RC-70_(4 Sheets) ____ sept_ 1, 1978--EROSION S. SEDIMENT CONTROL 

HIGHWAY LIGHTING 

Re-so __ ( 2 Sheets) ____ July 16, 1980 __ HIGHWAY LIGHTING - FOUNDATIONS 
RC-81 _________ July 16, 1980 __ 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 16,1980 -- .HIGHWAY LIGHTING- LIGHTING S. ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT a, PLANTING 
RC-90 , .,. ,w,.- ,.,._. Nov.I5, 1977 __ TREE WALLS S. MISC. 

' REST AREAS 
RC-9J _________ June I, 1976 __ BRACING S. PLfNTING 

' 
' '\ 

DETAILS FOR ROADSIDE 

DETAILS 

* Change ii:-I to December 1981 Edition 
l::ffective August 5, 1982 
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INDEX OF STANDARDS FOR ROADWAY CONSTRUCTION 

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

EARTHWORK GUARD RAIL S. MEDIAN BARRIERS 
RC·IO _________ Nov. 15, I977 __ CLASSIFICATION OF EARTHWORK RC-50 _________ May I, 1978 __ GUARD RAIL TRANSITION AT END OF STRUCTURES 
RC-I 1--12 Sheets) ____ Sept. 8, 1981 __ CLASSIFICATION OF EARTHWORK FOR STRUCTURES RC-51 _(3 Sheets) ____ May I, 1978 ___ TYPE I WEAK POST GUARD RAIL 
RC-!2 _________ June I, 1976 __ BACKFILL AT STRUCTURES RC-52_(6 Sheets) ___ ~Sept. 8,1981 __ TYPE 2 STRONG POST GUARD RAIL 
RC-\3 _________ Sept. 8, 1981 __ PAY LIMIT OF SUBBASE RC-53_(2 Sheets) ____ May I, 1978 __ TYPE 2 WEAK POST GUARD RAIL 

RC-54_(3 Sheets) ____ May I, 1978 ___ GUARD RAIL 8, 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) ____ May 31, 1979 __ CONCRETE MEDIAN BARRIER 

PAVEMENTS 
RC-20_(2 Sheets) ____ Sept. 8, 1981 __ PAVEMENT JOINTS 
RC-2\ _________ May 31, 1979 ___ REINF. FOR R.C.C. PAV'T. FENCES S. CURBS 
RC-22_(4 Sheets) ____ Moy 31, 1979 __ CONTINUOUSLY REINF. CONG. PAV'T. 
RC-23_(2 Sheets) ____ July 16, 1980 ___ BRIDGE APPROACH SLAB 
Rc-24 _________ Sept. 8, 1981 __ PAVEMENT RELIEF JOINT 
Rc-25__(3 Sheets) _____ Sept. 8, 1981 __ SHOULDERS 
RC-26_(3 Sheets)~ ____ Sept. 8, 1981 ___ CONCRETE PAVEMENT MAINTENANCE 
RC-27_(2 Sheets) _____ May 31, 1979 --~L.CEMCONC. PAVEMENT 

RC-60___j2 Sheets) _____ Sept.1, 1978 __ RIGHT-OF-WAY FENCE 
RC-6I _________ Jan. 31, I977 ___ R/W GATE 8, REMOVABLE FENCE SECTIONS 
RC-62 _________ Jan. 6, 1975 ___ ROADSIDE FENCE 
RC-63_(2 Sheets)~ ____ $epl. 1, 197B PERMANENT BARRICADES 
RC-64 _________ $apt. 1, 1978 ___ CURBS 8, GUTTERS 
RC-65 _________ $tpt. 1, 1978 ___ CQNCRETE MOUNTABLE CURBS 
RC-66 _________ May 31, 1979 ___ CONCRETE TRAFFIC SEPARATOR 

DRAINAGE 
RC-30 _________ Moy I, 1978 ___ SUB SURFACE DRAINS 
RC-3I _________ May 31, 1979 ___ ENDWALLS POLLUTION CONTROL 
RC-32 _________ Nov. 15, 1977 ___ SLOPE PIPE FITTINGS 8, CONNECTORS 
RC-33 _________ Nov.I5, I977 __ END SECTIONS FOR PIPE CULVERTS RC-70_(4 Sheets) ____ Sept.1, 1979 ___ EROSION 8, SEDIMENT CONTROL 

RC-34_(6 Sheets) ____ Sept. 8, 1981 __ INLETS 
RC-35 _________ Jan.31, 1977 ___ DRAINAGE DIKE 

HIGHWAY LIGHTING 

RC-39_(2 Sheets) ____ Jan. 31, 1977 __ STANDARD MANHOLES RC-BO_( 2 Sheets) ____ July 16, 19B0 __ HIGHWAY LIGHTING - FOUNDATIONS 
RC-40 __________ Nov.15, 1977 __ SLOPE PROTECTION RC-Bl _________ July 16,1980 __ HIGHWAY LIGHTING - JCT. BOXES-LT. DUTY 
RC-41 _________ May 31, 1979 __ SPECIAL MORTARED STONE SLOPE WALL Rc-sz _________ July 16, 1980 __ HIGHWAY LIGHTING- JCT. BOXES-HVY. DUTY 
RC-42 _________ June I, 1976 __ REINF. CEM. CONG. SLOPE WALL RC-83_( 2 Sheets ) ____ July 16, 1980 __ HIGHWAY LIGHTING- LIGHTING POLE DETAILS 
RC-43 _________ May 31, 1979 ___ GABION RC-84 _________ July 16,1980 __ HIGHWAY LIGHTING- LIGHTING 8, ELECTRIC DETAILS 

ROADSIDE DEVELOPMENT a PLANTING 

RC-9Q _________ Nov.15, 1977 __ TREE WALLS 8, MISC. DETAILS FOR ROADSIDE 
REST AREAS 

RC-9\ _________ June I, 1976 __ 8RACING 8, PLANTING DETAILS 

,,..c,o 8Y 
fl""L 8Y ____________ _ 
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Rock Slope 

-ROCK CUTS-

L ,. l.llngth of slope. 
"T = 10 feet wher1 Lis IOfeet or more. 
• T "'L ""9n L is IHI thon IO feet. 

E • C12 

r r I 
./V~~ Note, The above values shall be applied for 
~ ·r rounding the top of slopes of drainage 

c swoles, channels, ditches, and parallel 
ditches. 

"Except cut in hard rock without overburden, and 
except os indi coted on Contour Grading and 
Drainage Plans ,or cross sections prepared 
there from, ~ 

-NORMAL CUTS­

ROUNDING OF CUT SLOPES 

~-··········~ c3;- - SH '"' " 

_:'~~-. -~,~·,~; E.i"".·~ 
( __ _ 
,___ --1,1.- -.1,1.-

Ground Lin, 

x= 12 inch maximum :r: 

51~8:I As indiand on the COMtn.ictlon croa~. 
Clauiflcotlon ls thown for ditch bottoln -wtdths of ie. than e fNt. 
WMn ditch width ia 8 fNt or rnore,oll llCOVDffon II CSau 1 

The payment for this area of excovotion will be 
considered incidental to the excavtltion of the 
Parallel Ditch 

----­' Roadway ', 
Embankment , 

around entire endwoll _ ~-~ 
footing. ~ ~~/..)():'. 

--~~~ 
- -[See "tnlet,Outlet 

~x~ ...j~~aPorollelDi1ches'' 

EXCAVATION FOR ENDWALLS 

Ground Line or Subgrade Elevation 

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

2:1 or $ 

INLET AND OUTLET DITCHES 

Rounded to eliminate low 
area at toe of slope --

~ 
- Roadway Embankment-

, ___ 3'M;a.1 r:: 

:r: 

-=--

-...... ---...0--
1--18" Min 

• 

-CLASS A -

X 
?'~' 

c 
i ·~ 

-CLASS 8-

w 

1 OP- of I 

~ cil~ 
dci: 

-CLASS C-

' 

o-c..,_ 

~ 

Right -of-Woy Line as ind,cated an 
the construcHan drawings Oe'pth 

" Required 

____l_ 

--~--:::--
-~oodway Excavation - For Rounding 

Detal Is, see Rounding of Slope 

PARALLEL DITCHES 

\._See Inlet a Outlet 
Ditches for Pay Limits 

91 Closs C B•ddino for 
Pipe Arch 

EXCAVATION ADJACENT TO ROADWAY 
)N LIEU OF COMMON BORROW EXCAVATION 

Ground Line 

Swale Subgrade Median Swale 

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

l REQUIRED 

SPILLWAYS 

- = - ---------~----~ 
- Em bonkment-

ROADWAY SECTION SHOWING CLASS I EXCAVATION J 

NOTES: 
Far dimensions o, b, ond w see notes for PIPE BEDDING 
S TRENCH DETAILS FOR PIPE CULVERTS a 
METAL PIPE ARCH CULVERTS Dept·h of Bedding as indica,ed 

-TRENCH 
SECTION-

-,,. 
-13.0. 

12" Depth Min. 

"' 

2:1 Slope or as_J existing ground 

Directed - * Diversion Ditch shall 
be measured a paid 

DIVERSION DITCH far by the linear foot. 

Ground L iM ( for Pipe Underdraln !nstollatlon J 

S)dld,o;, 

Voriable 
Extra Dep1h 
Pipe U-droin 

Payable 
Additional Depth 

of 
Excavotlan o;~:,,.1-_~-+ 

,,.. I 
'-"-------1 

'• N 
I Std. 

-'------'~-

I 1Pipe l______lPipe U-droin 

I (-~ I 
L~~_j 

EXTRA DEPTH 
PIPE UNDERDRAIN 

CLASS I EXCAV. ~ 

CLASS 2 EXCAV. ~ 

CLASS 4 EXCAV. ~ 

Trench Thru Rock 
or Hord Shale ; c: 

• Q. j_ 
N, 
:::::£;:! 

Imperfect Trench 

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

• W. 2.0 ft.+ H.D. for pipes or pipe arches not uceeding.48"1.D. or Span, reap. 
2.5ft. + H.D. for pipes or pipe arches exceeding 48" LO. or Span, rup. 

A tolerance of one foot on each side of the trench will be allowed in 
excess of the specified trench width. All excavation 1n excess of the 
specified trench widths and the additional backfill material rtquired 
shall be at the contractors expense. 

a. 4 ft. mln!mum, where proctic«1ble, in emb«1nkment areas 
b. Vories ln conform«1nce with clan of beddino opplic«1ble to pipe Install­

ation. (SeeRC-30 for bedding treatment) 
c. When the material encounttred is unst«1ble, it shall be entirely 

removed under the pipe for the full width of the trench or as otherwlH 
required for the particular condition. 

H. Helohl of fill over top of pipe. 

* The trench width for Combination Storm Sewer and Underdrain ahaU 
have a specified width of 1.0 ft. plus H.D as shown on RC·30 

EXCAVATION FOR PIPE BEDDING 8, TRENCH DETAILS 
FOR PIPE CULVERTS 8, METAL PIPE ARCH CULVERTS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CLASSIFICATION OF EARTHWORK 

COM MON BORROW EXCAV . 

. . . . .. .• CLASS I MAXIMUM PAYABLE EXCAVATION FOR TRENCHES IN EMBANKMENT AREAS FOR PIPE CULVERTS, CORRUGATED !::!:~!::~ ~~--"~, .. ·,·.···-.. ,-------- ··-·· ·-····· 9111 . .LOll. r 
tROW EXCAV. 

METAL PIPE ARCH CULVERTS, METAL PLATE PIPE CULVERTS 8, METAL PLATE PIPE ARCH CULVERTS - I COMMON B01 c 
I ( For pipes with on Inside diamet,r of leu than 8 feet ) 1-~ Gltt'9IP .... Jlll!'~i--
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STRUCTURES OVER STREAMS 
INCLUDING METAL PLATE ARCH WITH FOOTING 

-f- When right angle span is less than 8' all excovotian is Closs 3. 

1'.:2'...I L 
Ma ... 

_ _ Proposed Railroad er H'9hwa)---.._ 
wrv4 r c ______ =:..z. --......... 

Grode of Highw°3 Pr0PO*I Railroad or Hi~ i 

J-1 _____ =:; c _______ l-1 

I~ --I Ma, ~ ~ Mox. 

-, " 
' Grtvd Lile-..'· 

Na o,opaHCI orodlno an un, 
pasting' rollraad, or lbwer 

~~ Ma,. 

, 
Ground Line 

No proposed Qroding on under 
pasilng rollrood,or lower roo 

__ --c = =-=-~ 
SubQrodt lilvotlon of 
proposed lower roadway 

i!..o• I 1-- or railroad roadbed. 

Ma< ___.j~~~ 
Molt Mox. 

GRAPE SEPARATION STRUCTURES 

,----7r---------.------------
' ,, 
m'"~}q-0enn ..... -1fled ---17 ---
Ground ;'~, Proposed Finished ! 

Llne7 1 -......... , ~lope 1 
I '-...'-s I 
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N--~ , I 
--I~ Mox. ~~ Ma ... 

FILL SECTION 

,-o· Ma,. 11 ~ 

Grode of 
Proposed Highway or Railroad 

----------------------------------7~ 

--------------------------- ~r#.:it 
Chonnel or Roadway Excavation 

Underpossing Railroad 
or Rood 

j~ 
Ma, 

CUT SECTION 

TYPICAL STRUCTURE ELEVATION 

Gl'OU'ICI Line 

--I I~~. 
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dncrlbed In the Speclol Provisions. 
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The bed and trench shall be formed 
01 specified in Section 603. 3, Form 408. 

Excavation will be measured and paid 
for as shown in Section A-A, 
in Section B-B and Section C-C. Channel \ ~ ~ \ 
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ts" Note 
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Stream Bed ,--~-~---< 

SECTION C-C 

Proposed 
Grode 

Propoud 
Grade 

SECTION A-A 

----------- -------- 7: = = 
-----------

Ground Line 

No Proposed 
Grade 
~-/C--~=='4 ~== 

Ref. 
Pt. 

Ref. 
Pt. ~* 

Mox. 

METAL CRIBBING * 11-6• Mox. when o Structure Foundation Drain is required. 

Ref. 
Pt. 

Additional Excavation required beyond paylimit, for placement of 
No. 2A couru aaoregate Is incidehtal to metal cribbing. 

Ground Lint 

Vertical 

CONCRETE CRIBBING 
* 1'·6· Max. when a Structure 

Foundation Drain is required. 

@ For Metol Plate Pipe-Arch wilh spans 8' or 9realer the 
exi::avotion between the Flo"w Line and the lower limit of 
Ct. I Excav. shall conform to lhe oreo shown with the CL 3 
Excav. symbol. The Cl. 3 Excav. quantity shall be measured a paid 
for to the recton9ulor limits shown os A and 8 in Section C-C. 

"""' 

Ref. 
Pt. 

1•-0• * 
MOit. 

Ground Lint 

t Excowotion including the portion, of .-.clwalts 
abotl the flow line and to o moxirrurn of 4' 
abowe thJ top of the. pipe will be Closs 4 
Excovotlon for spans lesa thon 8' and Closs 
I Excavotk)n for spans ri or greater for 
metal ~ate pipe arch. 

r0- /' ~mba'*":'.:' __ _ 

r I T PlotePipec, 

* * When deemed necessary to excavate below the bottom 

Ground Line 

Proposed Stream Bed 
or Flow Line 

rtsee Note--, /Pbte Pipe Arch 

I 

SECTION B-8 

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

of the flow line, all excavation within the limits of the 
bottom of the excavated trench and the top of the 
existing ground will be paid for as CL. I Excavation for 
spans greater than fi and as CL.4 E11cavation for spans 
8'ond lesa. The backfill material for the undercut area 
shall be placed ond shaped to conform to the bottom of 
the culvert, all of which will be considered incidental to 
the class of Excavation specified. 

CLASS I or4 EXCA~ 

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 
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~ 

ABUTMENT 

structure backfill 

\ 

Top of wall 

• 
Origtnol ground lin 

~ 
FLARED WING 

TYPICAL CROSS SECTIONS - ABUTMENTS 

Face of Class 3 111.cavotion 
or edge of footing 

~ 

Top of pavement 
ub',lf'Odl 
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IN 

Subgrode 
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U WING 

Subgrode 
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R. C. BOX CULVERT 

Suborade 

3 excavation or edge of footing 
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R. C. TIED ARCH CULVERT 

BACKFILL 8 EMBANKMENT CONSTRUCTION 

Original 
ground line 

R. C. ARCH CULVERT 
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METAL It ARCH CULVERT 

AT STR_l.J_CTURES 

TYPICAL CROSS SECTIONS - CRIBBING 

LEGEND 

L 

2, 

3, 

!!Qlli 
Backfill and embonkment sholl be placed In occordonce with this Slondord Drawing unleH 
otherwise shown on the structure drawinos. 

Sln.teture backfill sho11 consist of rnot1rial meeting-the requirements of Sectio11 3!50.2 of 
Form 408. Rock which con be placed and compacted In layers of 12 Inches Of less may 
be used. Howeve,, rock shall not be permitted for structure backfill at metal plate arches. 
Any shale, regardless of whether It Is clossifled os rock or not, shall not be permitted 
in structure bockflll. Steel Slag shall not be permitted os structure bockf\11. Structure 
backfill will be measured and paid for as Selected Borrow Excovation- Structure Backfill. 

Backfill the space behind cribbing and the interior of bins with rock, not to exceed 8" Inches 
in greatest dimension, rock spolls or stone backflll meeting the requirement of Section 613, 
Form 408, obtolned from available excovatlon, which shall be thoroughly compocted In 
loyers hovlng a moximum depth of 12 Inches. 

4. Backfill limits at retaining walls and winowalls for culverts shall be treoted th• some as 
flared obutment wingwalls. 

5. Backfill construction at R.C. Box Culverts with the top slob at roadway orade shall be 
treated the .same as abutments. 

6. Backfill construction at curverts where the top of the culvert Is near suborode sholl be 
considered as o special case ond shall be treated os shown on the structure drowlngs or 
as directed by the engineer. 

7. Structure bockflll ond adjoining embankment sholl be placed simultaneously unless 
otherwise permitted by the engineer. 

B. Material removed beyond the specified limits of Class I, 2, or3 excovation shall be reploced 
with Structure Backfill and no payment will be mode for material removed or for 
structure· backfill ploced beyond the specified limits of Closs 1,2,or 3 excovation. 

9. Drainage detoils are not shown. See structurol drowint.is for droinoge, weep holes, etc. 

10. Structure backfill quontities are shown on the structure drawings. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 
~Structure Backfill 

8{~aEmb<Jnkment Material 
•• _ COJJ'IAll8nd~ _ May 6, i982 
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METAL l. AR.C_H CULVERT 

BACKFILL S EMBANKMENT CONSTRUCTION AT STRUCTURES 

• Backfill and •mbrirnent 1hall ba placff In accordanc• wrth this Standard Drawint un0.11 otherw!M 
tnown on Iha 1tructure drawint• . 

'l,, • Structure backfill shall consist of maleriol muling the requirements of S•ction ~ao. 2 
of Form 408. Rock which con be placed and ci;.mpacted in layers of 12 inches or ltH, 
may be used. However, rock shall not be permitted for structure backfill at metal 
plate arches. Any shale, regardless of whether ii is classified as rack or not, sho11 not be permitted 
in structure backfill. Steel Slog, SUch as that_ r_esulting from the production of steel in basic 
oxy"9en-·-or- electric ore furnace--o;:-·by open hearth., shall not be permitted as lfructurc!i 

_/.\'!"''\backfill. 

'-Mr 
- • Structure bockfill will be meo1ured and paid for as Selected Borrow Excavation - Structure Backfill 

~ • Backfill limits at retaining walls and wingwall, for culverts shall be treated the 10111e 
as flared abutment wingwoHs. 

/ 
0 • Backfill construction at R. C. BoK Culverts with the top slob at roadway grade shall bt treated 

the same as abutments . 

{c;, • Backfill construction at culverts where the top of the culvert is near subgrode shall be 
considered as a special case and shall be treated as shown on the 
or as directed by the engineer 

structure drawings 

/\ • Structure backfill and adjoining embankment 
per mi tied by the engineer . 

shall be placed simultaneously unless otherwise 

JO • Struclure backfill quantities ore shown on the structure drowin9s. 

• Materlol removed beyond the specified limits of Class I, 2, or 3 eKcavotlon., 
shall be replaced with Structure Backfill and no payment will be made for material removed or 

for structure backfill placed beyond the specified limits of Class I, 2 ,or 3 eKcovatlon, 

{,\ • Drainage details are not shown, see structural drawings for drainage, weep holes, etc. 

LEGEND 

~Struclure Bockfill 

f0:1/,JEmbaftkment Material 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BACKFILL AT STRUCTURES 

... .LOI.J. 
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-------1-------------- c-----------
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Pay Limit of Subbase 

Pavement 
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/ Shoulder Pavement 
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I Pay Limit of Subbase 

Shoulder Pavement 

-
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Pay Limit of Modified Subbas 

• 

Pavement or 
Paved Shoulder 
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Subgrade 0 
Pat Limit of Subbase 
for Flexible Type Pavement 

Pay Limi1 of Su~ase 
for Rigid Type Pavement 

The payment for this area of subbose will be 

considered incidental to the shoulder • 

----7 
, ____ _, 

2' Extension of Subbase 
with Rigid Pavement 

Pl. Cem. Cone. Curb Gutter 

Roadway Pov·g. 

Sub~-,_,!a,., 

LQJ-

l ~~""' ., ... _ 
= 

I. Payment for subgrode will be considered inc1cMm\01 ro the items of 
subbase or modified subt:ose, whichever is applretlble. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAY LIMIT OF SUBBASE 
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45°Bevel 

Longitudinal Joint l,,~' (3mm) ! t,,~' {2mm) " % {16mm) Typ. See Note 12, 

I 

~ 
;; 
!i 
• C 

.'l 

611
( 152mm):!: 1"(25mm) 

I I \. I 

30" 
(762mm: 

Transverse Joint 

Bors 

Tie Bors or 
Tie bolts 

--, 
• .r:t'(305mm)!l"(25mm) 

TYPICAL 

Dowel Bar, 
See Notes 6 a 7, 

this sheet 
~ 1"(25mm) 

{:?; 
.:I•, 
(: 

't¢. 
fi:i. 

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

* One half of bar rigidly 
encased in the pavement 

,i.-~: 

17~ 
·,:· 

Expansion Joint Filler, See Note 4, this sheet 

6"(152mm)t r'(25mm) 

LAYOUT 

1"{25mm) Min. 

l,,,i;_' (6 mm) Rod. or 1t8'(3mm) Bevel 

Joint Seoling Material, 
See Note 9, this sheet 

--~~~~~: 
1"(25 mm) Min. ·1i:·· 

Cleoronce 

Approved Tube, 
See Note 3 , ·t,;.1 

this sheet. . .. ~~"-,·1 

~One half of bor 
with graphite 

..~ti./1 

rendered bondless 
lubricant 

This sheet. 

.,,;/), ~: 
-~-},? .{~ 

(:"fh 21.t,t 

Lhi .A~ii 

I \t~'( 32mm) 
Neoprene Compression Seal, 
See Note 8, this sheet 

t 
See Note II, 

This sheet. 

JL 'ra(3mm) 
Initial 

Sow Cut 

Detail A 

~~~.· 

' 
D "-T-

.·~\1~:4 . 
D, + 1''(25mm) 
'2-

* One half of bar rigidly -_; 
encased in the pavement 

TYPE E * See Note 2, this sheet 

Expansion 

I" (25mm) 1i"ri'(l0mm) 
<·.:·:~/~ 

,.-i:s: 
-~.'4. 

,~, T1D°" 

Sow Cut 

·~:{{;~·; 

,:~.-~:4.'. 
.. ,{,1'.' 
:<:.-

J 

D "-r-
D;2! 1"(25mm) 

j!{/>. 

LJ
% 

J ftt 

Joint Sealin9 
Tape Bond 

Breaker 

I" v8 (3mm) 
Initial 

Saw Cut 

Detail 8 

See Detail A, this sheet 

Dowel Bar, 
See Notes 6 a 7, 

this sheet 

Material, 
See Note 9, this sheet 

<-;/; 
':,.:-, 

. i,_ .•. 
·i~:~;f ~½--i .·~rr:~titiG' 

TYPE D 

-~~{ it\~/: 
. ·t 

l*one half of bar rendered bondless 
with graphite lubricant 

See Detail B , this sheet . 

·1··.v:···-~' 
Dowel Bar, · ·l"._'1.::%.:''.,' 

See. Notes 6 a 7, · ~-q 
this sheet ·-~." 

. t(· 
·11'."f': 
"·p,'f?.· 
· •. ·r;,; 

. 4;~ . 
.L~·.<l. ·~f 

_:.\(. 
. ·.f :_'L' 

·.r . .. .,.,, 
:~1~~~.:e:~:q_. 

D 
Plastic Foam 
Bocking Rod 

or Poper Rope 

.-v .. ,/1i Jt-,;. 
TYPE P 

Joint Sealing Material, 
See Nate 9, this sheet 

Pl. Cem. Cone. Pov1t 

: ~:.:r--t.~t! ~'. 

* One half of bor ri9idly 
encased in the povem,ent 

TYPE R 

L *-One half of bar rendered bondless 
with graphite lubricant 

I. 

2. 

,. 

4. 

5. 

NOTE~ 

This standard does not shaw the details for the load transfer unitt. Only 
load transfer unit• which ore supplied by on approved manufacturer as 
listed in Bulletin No. 15 will be permitted. Any manufacturer dt1irino to 
be listed in Bulletin No, 15 for these units shall submit o 22 • x 36 • 
(559 mm x 914 mm)reproducible drowr',Q to the Materials ond T•tin<I Division, Bureau of 
Contract Quality Control for approval. The drowin9 must show all necessary detoils for the 
load tronsfer units to support the dowel bars in correct horizontal and vertical position 
ond to retain the expansion joint material in a vertical position and prevent it from 
bein9 displaced or bent during construction. 

The requirements for h1bricoting 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) cleOfance 
pocket onured by means of a positive spacing device. 

Expansion 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 a snu9 fit without loss in thickness of the material. 

All transverse joints shall 
On curvH , the skew will 
on the lono radius side 

be constructed on o 6: I counterclockwise r.'4.ew. 
be measured from a perpendicular ta a ta09ent 

of the curve. 

6. Dowel bars for pavement depths of t0"(254mm) or leu shall be 1~4 ·(32mm) in 
diameter o"nd 18" (457mm) lon9. Dowel ban for pavement de,ptha of c,reater than 
ION (254mm) shall be l~'i {38mm) in diameter and 18"(457mm) long. 

7. Dowel ban shall be placed parallel to the centerline and surface of tM slob. The 
vertical or hofiz:ontal skew from one end of the dowel bar to the other end tholl not 
exceed ~-4" {6mm). 

8. 

9. 

10. 

IL 

12. 

Neoprene seals shall be installed to a uniform depth. The top of the installed seal 

shall not be leu than 1/4" (6mm) nor more than %e" (10mm) below the level of the 
pavement surface. The top edoea of the contact surfaces on both sides of the seal 

shall be at the same elevation. 

The top of the joint sealing moteriol shall not be less than~ {1.5mm) nor more than 

' 6N (5 mm) below the surface of the pavement. 

The initial saw cut for Type D and Type R joints is not required for construction joints. 

Increase sow depth where warranted by manufacturer recommendations. (Mox. 
compressed height+ 3; 8 ''.) (10mm) 

Widths of the second saw cut should be adjusted according to the povement temperature 
at the time of sowing, according to the fo!\owing: 

Width of 
sawcut 

1/
2
"(13mm) 

%06mm) 

314'(19mm) 

Povemenf surface 
tem.e_eroture ·F 

80 to 100 

60 to 79 

35to 59 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CEMENT CONCRETE 
PAVEMENT JOINTS 

Recommended Sept 8, 1981 

4 D ~ 
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I 
J_g"(305 mm) 

~ 0 0 ll\1\1\117 Threaded Sleeve Nut, See Note 2, this sheet 

.,. -~· .. f ., .. , 
·n· 
J-(· 

·4): 

·:.~.(. 
f,( .• 
~- 4·_(; 

Tie!mlt, See 

718"(22 mm) 
Moi1. 

8"(203mm) 

-m,~ 

f--- 1- 719"(22 mm) Mo,r.. 

8 11 (203 mm) 

TIEBOLT DETAIL 
Tiebolts shall be 9fis" (14mm) ¢ bar with rolled threads or 
~le" (16 mm) ¢ bar with cut threads. 
The assembled tiebolt shall withstand o minimum pull-out or 
yielding load of 15,000 pounds (66,725 N). 
Only Tiebolh which ore supplied by on approved manufacturer 
os list~ in Bulletin No. 15 will be permitted. 

t<,y Former, Stt 
Note 3 ,this tl'leet 

t4· 
• 

~ Moll. 1"(25 mm) 
Min.?v4"(19mm) . , 

. '·.! 

21/i.' 
(64mm) 

}\~ ':I{.~: 
_,..· 

.. .. 
Tiebolt, See 

. .., . Detail, this sheet 

\\·-;._:i\,r: 

Detail' this sheet STATIONARY FORMING SLIP FORMING 

Ti,bolt, See 
Detail, this sheet 

y:\,\\'4.· 
Joint SeolinQ 

Material 

if: ,if.\ 

"!/{1<._~ .. :~· 

1i''1s0

(5 mm) 
Sow Cut 

Jf____J_ I" ( 25 mm) 

°'2 
__ ,___L 

. ·4· r~ ---4 
-.~_(:~~q.~ 

Construction 

·1: 
_f'.:'f'. 

D 

;:::4' 
' ,. 
' 

• 
' ' ' , -~-' 
~ 

::"r16 (5mm) Sow Cut 
Joint s,aling Material 

\i'" 'f'·I 
f c:p 

1--r 
2"(51mml 

~ 
1_J_ 

-~./ 
·• • 

?/ 
., 

·.n., 

Keywoy configurations 
Os approved by 
the engineer. 

)~~-< 
D °" 

. -,,_:~· Deformed Tie Bar, 
See Note I , this sheet 

~:v. 
;;I:· · -~-!-t·L; J ~·-

Contraction 

TYPE L 

:~~( 

%5 (5mm) Sow Cut 

-~i,;-~_,p· 

Joint Se91in9~L. °'4 
Material _ _.,;,, :.,· -~ 

.~.1.<J·.~.V.,;,17 

TRANSVERSE JOINT 

l
r ",5(5mm) Sow C,t 

I// Jolat Seoliao Mote,lol 

i ----r -.,;1T !>.V.";;_~p: 
",v. 1"(25mm) · · 4.,(02 l 
f? •• ,:·. mm _ _L 

0 ,;eJ!;, .\ ~ . ,/) 
·p. p; ..... 17_.•·P:·.,.:<". • .,,. .. ~ f'. ~ 

p_~,._c;,_.rz,.f~-1. \ 

Tiebolt, See 
Detail, and Note 4, 
this sheet 

LONGITUDINAL JOINT 

SHOULDER JOINTS 

NOTES 

L Tie bars shall be 30" (762mm) ln length and spaced at 30"(762mm) 
intervals. Tie bar depth shall be measured from the top 
of pov,ment to the top of bar. 

Pavement 
Deeth Bar Size Bar Depth Toleronc, 

6"(152mm) -- 4 -- 3"(76mm) _ ±.~
2
"U3mm) 

7"(178mm) -- 4 __ 3lt~'(83mm) _ ~ 112(l3mm) 

8"(203mm) -- 4 __ 3~4"(95mm)_ ±31.f(l9mml 

9"(229mm) -- 4 __ 41/4"(I08mm)_ .±.31'4'(l9mm} 

10"(254mm) -- 5 --4~i (114mm) _ ±314"(19mm) 

11"(279mm} -- 5 __ 5" (127mm)_ ±314"(19mm) 
t2"(305mm) -- 5 __ 51t2,(140mml-±¾'.'(19mm) 

13"(330mm) -- 5 __ s" (152mm)_±~4'(l9mm) 

2. The threaded sleeve nut shall be mode from steel pipe or 
hHogonal steel bar 1Vi6(27 mm) in diameter and 
119" ( 48 mm) long or high strength steel bar 2~32 ( 2 l mm) 
in diameter and 2" (51 mm) long 

3. 

4. 

The key former shall be secur,ly fastened to the steel 
form. The contractor shall hove o method, acceptable to 
the engineer, of temporarily securing the tiebolt to the key 
former or form di.-ing placement of th• concrete. 

Tiebolt hooks shall be parallel with the grade when placing 
6" {152mm) concr,te shoulders. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CEMENT CONCRETE 

PAVEMENT JOINTS 

Recommended Sept. 8, 1981 Sht . .1-0f _g_ 
4 [)_ _,#.,,-. 

Dir. Bure<iu of Highway Design RC-20 
Fl""L hY ,., "' """"'"""" • • 
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6"(t:2mm) 
! 2"( 51mm) 

r Type L Jolat 

' _ _,__ 

I-+-
-+-1 
_...__ I ---tlHf-+-++--l--1+--,----,--n-+--4-'--l_jµ___:.___; J ' ~ 1-

I _j_ 

-+- ,__ __ ,_ ___ Tie Bars or 
Tie bolts 

; -+-

-+- I 
! 1--------i -+-

-+-1 ± -..r.=.- --\--- Type D Joint 

f-- 6 ± 
) 

' -+- ' --+--
~ 

-+- -+-+-I--+- ---+- -+-----f- --- t- --+-+----+-' ~ 
I -+- \/ 

-+/ -+- ---+l--l----t----+--+--+--+-+-+-+-+-+-+-+--+--+---+---1--1--+---1--1--1--1--l--+---·t----t------+I--I----+----+----+--+--+--+-
-+--+-+--+-+----+-t----+-f----+---+-+----+-

; -+-
-+- -+-

,-r----r---t--i---i-------1-+--+-r---t---t--i---i-----1-+--+~1--t---t--+- -+--- - - t---t--t--t--t--1c--1--;--t--+---+---+---+-
-+- -t---t----t---+---t----+----t---1-l---f--t--+--+--+---+--+---+---+--+-+---+--+----+--t--+-+---t-l---t----+---+-+-+---+---+--+- -+-

1'(305mm) 
±3"{76mm) 

-+-F,:'.::::=':::::i;:=::::::========='.:=::.=:::===r=r::::t=~;t=t=±:;=+_t~~_t~}~~}~_= __ -'--~,t-~-=-~-=.-:::.-=.-:=.-=.-=.~-=.1=_-=.~-=.-!=_~~~~~I, l_j_ 
1

L Longitudinal Wires ot 6"(152mm) II e ' L 1"(25mm) Mmt. - " j 6"(J,51mm) 
I c. to c., See Note 3, this sheet 2 (610mm) 6 :!: 2 (51mm) 

Minimum Lop (152 mm) 

W4 f~"~;ot~!'t~~fo :ires ot ·-------- ____ _ ~h_ of Fabric _l~!2.]9lm) ±3~"r+1::~ 

-+-J 

T1ebolts '""'"" .- rnv I tf t~~Type L Jo;,, 

~ 

;, 
j 

• C 

.'l 

J. 

'------C. 1'(305 mm) 
_________c- Minimum Lop 

~~---------------' 

ALTERNATE LAPPED FABRIC 

.1_0' ( 12 192 m) Typical 

WIRE FABRIC REINFORCEMENT 

Dowel Bors 

NOTES 

I. For variable width pavement the reinforcement shall be cut 

as required. 

2. Wire fabric reinforcement may be placed with transverse wires 
above or below longitudinal wires. 

3. Longitudinal wires for wire fabric reinforcement shall be of the following 

4. 

minimum sizes• 

Pov't. Deeth Min. Long. Wire Size 

8"(203mm) 
9"{229mm) 

10"{254mm) 
11"(279mm) 
l2"{305mm) 
13"(330mm) 

Hinged fabric reinforcement moy be used . 
approved by the engineer. 

W 5.5 or D5 
W 5.5 or D5 
W 5.5 or D5 
W 6 " D5.5 
W6.5 o, D6 
W 7 or 06.5 

Hinge detail must be 

5. All longitudinal ond transverse lops of wire fabric reinforcement sholl 
be securely tied. 

6. 

7. 

8. 

On projects where additional tones ore being added to existing cemenl 
concrete povements ond the existing joint spacing is more than 46.5' 
{?4.173m), the longitudinal wire size shall be o minimum of W6 or D5.5. 

Wire fabric reinforcement may be constructed of smooth wire (sizes 

designated by W) or deformed wire (sizes designated by D) or a 
combination of both. 

See RC- 20 for joint details. 

9. Depth for placement of wire fabric reinforcement, measured from top 

of pavement to lop of fabric shell be o minimum of 2~; (64 mm) to o 

maximum of one holf the pavement depth minus ~2' (13mm). 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

REINFORCED 

CONCRETE 

CEMENT 

PAVEMENT 

Recommended~ :U /979 

/.L?A'.= 
/DirectOr, Bureau of Design 

Approved ~ 1 ~/ /979 
Dawrl d.@aJ 

Chief Hwy. En9r. 
ll<'c,o •• 

Sht....!..Of ..L 

RC-21 
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40' Min. Length - Longitudinal Bors 

3'-o" (914mm) 

I 
(Min.) 

Transverse Construction Joint 
""SeeNote 6 - Sheet 2 of 4 

I s',Q''1M;,.1 
I 

18" or 25___.Qia.(M==:J f---
-

-'-
Type L Joint 

~-

I 

J See Note 5 Sheet 2 of 4 

' Direction of Construction 

---J I IB"or 25 Dio.(Min.) r .. ~"~ 

• § _, f-----------, '1---------,,. 
" 

~~-------

r------+---
f----

~' { Min.) l 

ALTERNATE PLAN 
LOOSE BARS 

See Note 3 

I 
7 

24'-o" 

~I 
.'l _, 

"' 

' 

I B" or 25 Oio. ( M_i!I,) Edge of PovemM"lt 

--" 

I 

4'( Miri.} 

ALTERNATE PLAN 
LOOSE BARS 

See Notli 3 

, 

PLAN 
LOOSE BARS 12'-o" ====:j -~12~·-~o~"---------

"----i I i--"1 [B K ; t=" 
I 

K =:=j ~ Type L Jo;,1 • 

. 
• • • • C ~ ~ou 
] ;S 
e-

6 

L 

i' I , 
8 

0 

" • ~ E 0 • li > 
0 > "- 0 

9 

• • z 
10 

No. of 

Bors 

17 

20 

23 

16 

25 

18 

28 

20 

TABLE 

Longitudinol Steel 
12' Lone 

Boe s 
I Size (in.) 

"s aY2 I 

I "s 7~4 

•s 61'4 

#6 9 

•s 5 314 

I #6 8 

I #5 5 

I "6 71/4 

I 

K 

(in.) 

4 

3~a 

Transverse Bors 

(when required) 

$ 

R3 Bors @ 26" (660mm) or 

174 Bors @ 48" {1.219ml 

113 Bors @ 26" (660mm) or 

#4 Bors @ 48" (1.219m) 

~ #3 Boes @ 22" o, 
114 Bors @ 40" or 
11"5 Bors @ 48 11 

----

3 I #4 Bors @ 34" or 

4 #5 Bors @ 48" 

4!,2 #4 Bars @ 30" or 

3Ya I -#5 Bors @ 48" 

EB Transverse bars required by special provision only 

OLL ..... • ... ·r . ~ L Joint 

····1······ 

NOTES 

TYPICAL CROSS SECTION 
LOOSE BARS 

I. All Longitudinal Bors shnl! hove a minimum lop of 18"{457mm) or 25 diameters whichever 1s greater 

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

3. Other lopping patterns may be used as approved by the engineer provided that no more than one-third of the longitudinal bars ore 
lopped within the some tronsverse plane. 

4. For Type L Joints see Standard Drawing RC-20. For 48' (14.630ml pavement width the center joint shall be o Type L construction 
joint withoul tiebolfs. 

5. Transverse steel bars, when required by specie! provision, may be provided in foll width lengths for 24'(7.315m)ond 36'(10.973m} pavement 
widths, and tie bars wi\l not be required. When Transverse Bors ore provided in one lone widths, tie bars shall be_ provided and be positioned 
between the Transverse Bors. Transverse Bors shall hove o 2"{51mm)min. c!eoronce from end of bor to edge of pavement or lone. 

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

D Jl_ _Tolerance 
6" (152mm) 311 (76mm) !1/~ (13mm) 
7" (178mm) 3!~' (8",mm) !I~' {13mm) 

811 (203mm) 3~' {83mm) !.94" (19mm) 

9" {229mm) 3i,;· (89mm) :!::}4" (19mm) 

10" (254mm; 3~4 {95mm) :_3,-4• {19mm) 

7. For pavement depths of 6"(l52mm) and 7" (178mm) the tie bor and tiebolt locations given on RC-20 will conflict with the longitud\nol bars. 
In these coses the tie bars and tiebolts shall be placed directly under the longitudinal bars. 

. . . · · ·c1 
~ See Note 4 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Rtcommtnded ~ l( Cf79 4ag ,,. 
Director, _aur.au of Dni9" 

A..,-~d '.Zi :t:t;• 
11! 

ShLLOf.§_ ·-
Chief Hwy. Ener. RC-22 



Transverse Construction Joint as required 

K 

-.. 
"' 

' 

~-
'K 

L 

8' 
Min. 

End Laps staggered Min. 4· op.art. 

PLAN 

Direction af 

Construction 

Pavement Edge 

Pavement Edge 

__ J_ 

1Edge Lop 
(See Detail) 

~ Type L Joint 

Tie Bors as 
required 

{See note 9 ) 
--j 

3' 8' 

,..--------Emergency Const. Jt. 
_,., (See notes 586) 

L_ !B'br25Dia.min. (Typical) . 
I - Direction of Constructmn 

NOTES 

Bar mat reinforcing shall not be allowed for 
pavement depths less than a" (2Q3mml. 

2. All Longitudinal Bors shall hove a minimum 
lap of \Bw or 25 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 as indicated 
below with o tolerance of•± ~4": 

.!l.. ...lL 
a" 314• 
9" 31/w 
10" 3!74 

Transverse ste~I may be on the top or bottom 
except os qualified in note 9. 

5. At all Lop splices occurring within Steel be­
yond the Joint limits,rn the direction of paving 
and 3 feet bock of the Construction Join1 limits,the 
length of lop shall be double that normally specified, 
( 3'or 50 Diameters mini mun whichever is greater) 

K 

#4 Transverse Bars at 48" 
or **3 Transverse Bors at 30" 
(See note 8) 

BAR MATr_gth afmals 30'Min. 

LOOSE BARS 
EMERGENCY CONSTRUCTION JOINT 

or each splice shall be strengthened bysplicim;i In 
symmetrically with the lap,a 6foot length of 
deformed bar of the some nominal size OS the 
longitudinal reinforcement. 

6. Transverse Construc1ion Joints and Emergency 
Construction Joints when loose bars or bar mots 
are utilized shall be strengthened bf the addition 
of supplementary deformed bars, 5 (1.524ml long 
and of the same nominal size os the lon9itudinal 
reinforcement, placed symmetrically with the joint 
and of o uniform spacing. The number of supple­
mentary bars shafl be such as to increase the area 
of steel through 1he joint by ot least one- third. 

K r 
o[: I 

#3Borsat3o'~r#4B 
(See note 8) 

.I-!-
z'" 

(See note Bl 
#3 Bors at 30"or #4 Bars at 48'\ 

I, 

] 
] 
~ 

12'-o" 

,B --j sr-
T 

18" Min. ar 2 5 Diam. 

c, 

K 
I 1#1 K Type L Joint 

.. I--
·211 

TYPICAL CROSS SECTION 
BAR MAT 

I ]m 

END LAP DETAIL §AT 
·1 18" o, I 

I 
25 Oio. Min. 

ALTERNATE END LAP DETAIL-BAR MAT 

1i-o" 

~ 

K I :____Tn 

' 
~ See note 4 Sheet l of 4 

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

( 
e L Joint~ 

--------c,-,,-.. -J-.. --1-l-3·· _8·_ I 
Emergency 1·n 

10''or25 Dia. min. (Typical) --j I-

4' Typical I 
BAR MAT 

3'or 50 Dia.min.( Typical) 

Directi6n of Construction 

7. Bar Mots sholl hove a nomlnol widthof4', 
s', or a: 

B. wten trC11sverse bars ore required by special 
provision, the transverse bars for bar mots 9holl 
be as in di coted in Tobie I arr Sheet l 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 
7 a d) 

4" 

• 
, .. 

I I w w 
Transverse Section 

EDGE LAP DETAIL 

BAR MAT 

a 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Recommended !7:,, JI /27 9_,Approved ;};a-J/;))29 Sht . .!.Of~ 

/d'o,4 · Oa,,, f er_-,., 
Director.! Bureau of Design 
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,---t Longitudinal Joint 
Transverse Construction Joint as required. 

See note 4 sheet 3 of 4 

!-
!--+--

·-

I+ . 

t=:J:=-, + 

--1,. 
-

~Edge of Pavement 
8'(2.438m) Min. 

TYPICAL REINFORCING PLAN 
USING DEFORMED WELDED WIRE FABRIC 

~ 
I. Minimum len~th of sheet 30 fl 

Length of Mots 30'-o"Min. 

4'-o"Min.(Stogger end laps) 

V 

>--+--

Direction of Construstion 

TABLE 2 Direction of Construction 

DEFORMED WELDED WIRE FABRIC DETAILS 
3' Min. --------1 

12' S!ab Longitudinal Steel 12' Slab 

Edge Lap 
See detail A 

Edge Lop 
See detail B 

Slab 
Thickness 

D 
(Inches) 

8 

9 

10 

Cross 
Sectional 

Area of 
12' Slab 
Sq. In. 

1,152 

1,296 

1,440 

Req'd 36at4" 
Cross 

Sectional Wire Area 

Area of Steel Size 
Sq. In. Sq.In. 

6.912 D-I9.2 6.912 

7. 776 D-21.6 7.776 

8.640 0·24.0 8.640 

~
~- ;::;~; ;::~:. ;~:~.~) 

14" 
-4" .• ~ - --, I 1>--

" ____f') • • I ft • 

L 4" ..L 4 "..).. __ --=' ~:J ,., 
Transverse Section ______ _ 

EDGE LAP DETAIL 
Detail A 

~

6"Mlo. " 

I 

. 
• 

Transverse 
Steel 

Size 
a 

Spacing 

W4 or 
D4@I2" 

W4 or 
D4@I2" 

W4 or 
D4@I2" 

:9 
" 

l 

Emerg. Const. Jt. ----+--< 

5' ~ 
---j 

i-- 4'Typical 

3'or 50 Dia. Min. 

EMERGENCY CONSTRUCTION JOINT 
DEFORMED WELDED WI RE FABRIC 

,' 

Edge of Pavemen-, 
,-

i I I < 

ls' .-
11 

-l-

' ' 7T7Edge of Pavement for 24fl.Pav•t 
I / .ri_ Lo~ifudina1 Joint for 36 ft P'av•t. 

1 

' 11 
0 -.;, 
"' 

J I ,.- ---t 

I I 

"I L ----T I I 

~ - --· 

.? 

6"1 ~ ---1°' - Edge Lap L I " 

~ 
I "! 
~ 

'a 
,; 

-- . ;,....-----Tronsverse Construction Joint 
j ~-- placed in this area. 

rt 
oC[ 

Eod 
(Seed 

9"for 3'-9" Sheetsl-
5"for 5'-8" Sheetaj 

,,_ 
!ailCl --?,~-______ ¥ t 

" ;; 
::l =co 
;-~ 

''1 
N 

·-

~ 

,,...,,.--; : 
7 ' -, I 
7 I 
7 I 
7 , 

' 
Pavement Edge ________ , 

TYPICAL REINFORCING PLAN 
DEFORMED WELDED WIRE FABRIC 

24'-o" 

12!..o" 12!....o" 

E'.2 ~ 

Deta~ 

§Detail A 

\End Lap 

2"1 H==Type L Joint 

TYPICAL CROSS SECTION 

~:::: 
-

-

ee detail AorB) 

04@12" 

04.,,2.D 

1 " " I~ Type L Joint 

b] 
~ See note 4 

Sheet l of 4 

N TI lJ~·<i. Longitudinal Joint 

Transverse Section 

EDGE LAP DETAIL 
Oetoil 8 

II 

'.~I t Tl - I 

LLJt=-~ JL ' ;, ' " I ..j '--
I!..6"Lop -*4 l-----5_Sp_!_ at 4-0 ~ 20-0 -----4 ~ ~ 1~6"Lap Edge of Pavement 

l---Length of Mat (30!..o" Mm) . ~ 

"' ' 

~ For 04 at \2'' 

~~:s:__04@12" 
Longitudinal Section 

END LAP DETAIL 
Detail C 

NOTES 

Deformed wire fabric reinforcing shall not be allowed for 
pavement depths less than 8"(203mm). 

5. 

6. 

, 

2. All Longitudinal Wires in the Fabric shall have a mmimum Lap 
of I8"(457mm) or 25 Dia.,whichever Is greater. 

3. Transverse Wires in the consecutive Fabric sheets shall have a 
minimum edge tap of 6"(I52mm). 

4. Transverse Construction Joints and Emergency Construction 
Joints shall be strengthened by the addition of suP.plementary de­
formed welded wire fobric (ortt5 deformed bars) 5' lt.524m) in 
length, placed symmetrically with the joint when deformed welcled 
wire ·fabric is utilized. The supplementary steel shall be such as 
to increase the orea of steel 1hrough the joint by at leost one­
third. 

TYPICAL MAT PLACEMENT PATTERN 
DEFORMED WELDED WIRE FABRIC 

At all Lap splices occuring within 8 feet beyond the Const. Joint limits, in the direction of. paving and 3 feet 
bock of the Canst. Joint limits, the length of lap shall be double that normally specified,(3' or 50 Diameters 
minimum whichever is greater) or each splice shall be strengthened by splicing in symmetrically with the lap, a 
6 foot length vf deformed bar of the same nominal size as the longitudinal reinforcement. 

Deformed Welded Wire Fabric may have a nominal width of either 4:6'or 8'. 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-
di,ol "'" ,,ocemeot Commonwealth of Pennsylvania 
meJ~ured from top of pave-
ment to the top at wire DEPARTMENT OF TRANSPORTATION 
shall be as indicated below 
with a tolerance of ± 3/4°: 

.Q. .§_ 

BUREAU OF DESIGN 

s" 
9" 

10" 

3 l/4" 

3 v~· 
3\" 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

R,c,o.4~•;;i'.;J,'' /979 lApp,o~,3','.'.t!:; 
Director, Bureau of Desii;in _ Chief Hwy. Engr. 

Sht.iOf-1. 

RC-2 



___ .,., 

Poy Limits for R.C.C. P0v't. 

Poy Limit for Continuous! 
Reinf. Cone. Pov t. 

BttuminOU$ Cooled or Polyethylene 40' (I2.l§l_~m) 

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

Reinf. Cem. E Joint 

40' (12.192m) 

Type E Joint 
Reinf. 

Backwal! or End Diophrogm 

2s'-o" 

See Std Dwgs. 
for Details of 
Approach SlaL 

I 

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

2. Pavement Bose Drain, (See details RC-30) 

~· 

6" 

GStondord 

I 
) 

3 D 
shall be used for transverse oroinage unoer tne Sleeper 
Slob on the upgrade side and will be measured and paid 
for os specified in Section 610 of Form 408. 

3 For lengths under 500'(I52.400m) between stuctures use conven­
tionally joinled Reinforced Cemenl Concrete Pavement ooly. 

*subbase 

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

Cone. Sleeper H>'.'I~ 2'-0" 

Lon.2_itudinal Limit I of Terminal Jo' '"' 
TERMINAL JOI NT 

VF Steel beam - -, 1/4" Rectangular Plate 
{Width and depth of VF a Tack welded to w=) 

I 

.l!! !'I 
1,5 ,1 

"0~ 1: 
c 0 I 
o- 11 
0~ 11 
C Ql 11 -e 11 
!: ii jl 
a,.... ti 
t--~ 11 

I 
,, 

_j____J"~~L-~L->, 11 I I _J_ 

Edge of Pavement 
L. 
' 

l 
-~ 

l I ,2 
I e I 
I 

::; 

~ 
~ 

I 0 
~ 

Edge of Pavement 

1 

! 

Beginning of Approach Slob .or 
.__ beginning of R.C.C. Pavement without 

expansion joints. 

Pay Limits 

C.R.C. Pov 1t. 

for C.R.C. Pov'! ~ Limits for C.R.C. Pov't 

#4 Bors 20~6
1
'<!"'I2"c.c. -See Detoil C C.R.C. Pov't. 

oI ™~::- •·J,,I, _, • • , l, '" ) , , -.-.---., 

I 6"' , 

* Subbose Lon itudinol Limlts -·~f lnterrT\edio te 

I 6'0" I 5'-0" I 

LNT~RMEDIATE JOINI 

!" groove with Joint Sealing Material 

"I ' ' 
Heavily Greased 7 

(Both Sides) 

l"Exp.Jt. Filler 
(Both Sides) 

r2"Clr. 
I 

. ·r I ~---:------~ 
Bituminous Coated or Polyethylene Bond / / No.5 Bors 23

1

-B"@e"c.c. 

Continuously Reinf. Cone. Pov't. 

1/4" Rectangular Plate {Width and deplh of VF S. Tock welded to VF) 

Reinf. Cem. Cone. Pav't. 

Bceoke, (6 m;t, lh,ck mm ) ii--'- L 

Coo,. Sleepe, Slob- ,· ,, • ...... ·.. 
0 ,.:.!.l 

... -· .,.~~bJ:>.05:e_ .·.:,:/·· " 
-~.:..2 Cir. 

DETAIL C 
l"groove with Joint Sealing Material 

Heavily Greased ~ 

I" EXl)ansicrl Join! Filler 

' . \ . 
/ W: Steel Beam 

l/4"rounded 9roove with 
J,;,t Seon,

1
Mot";ot. 

2"cI,arance 

Bituminous Coated or Polyethylene Bondi Breaker~ \..c:::"No. 5 BorJ 23'-s" at s'' C.C. 

(6mil~ J 
Cone. Sleeper Slob e I I • • • • 1 

·,_-:_:·;··_:;·:_-::, :-':.",::: :-.:s:;b'6~;;( ':·:. ·;/,; '.._:-_i \' ;·;,_;: t .. ct,ornoc, 

DETAIL A 

l 
~

nf. Cem. Cone. Pav•t. 

4 Formed by 2"x a" nominal 
(' v, size lumber 

~- r· 2"Cleorance 

t 

·:::._··:-:-)::: .. 

DETAIL B 

Pavement 

4. For construction at ramps see RC-27. 

5. Length 500' and over between structures-use: 
a. Continuously Reinforced Concrete Pavement. 
b One ( I) Terminal Joint ol each end of pavement at struct. 
c. One (l), 40' length slabs, conventionally joinTed(exp.jt) 

pavement, at each end of pavement between terminal 

joint and approach slob. 
d. Onell) Bridge Approach Slob adjacent to each slruclure. 

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 -
struction season. If paving an adjacent project stori­
ed during the some construction season the "Emergency 
Com,tr1..1ction Joint" may be utilized at the project terminus. 

TABLE 3 

WIDE FLANGE WEIGHT a DIMENSIONS 

Beam Embedment Beam Flange Flange Web 
Thie kness in Sleeper 'Neigh! Depth Width Thickness Thickness 

D 
(inches) Slab(inches) Lb. (inches) (inches) (inches) (inches) 

6 

7 

B 

9 

10 

41,,8 54 10118 10 Sta 
3118 54 10V8 10 % 
41/4 58 12114 10 51a 

3 114 5B 12114 10 •a 
3°v8 61 131/8 10 5/8 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

% 
% 
3ta 

'ia 

'ta 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Recommended 27la,1 :5( t9z9 

4'.0/4".,,;. 
Approved:, 31 1:;, _,_.! Sht.~Of.± o a),J 

Director, .... Bureau of Dui""" Chief Hwy. E.,..-. iRC· 22 



,, 
1}'2 Rubberized 
Sealing Material 

l" Joint Bocking 
Material 

DETAIL '!«' 

{See Sheet 2 of 2, 
RC- 23, for details of 
Approach Slob with 
PIS Concrete Bridge 
Superstructure), 

Closed Ce~"a----r--j I 
Neoprene Sponge ½ 
Tooled Edges--~.f----~ 

l.,,,, 

DETAIL 

16" 

B'2-'*'5ot 12":t(Top) 12" B2-•sot 12":t(Top) j3'' Cl 
r--*'1-11'6 at 1Z'!(Bot~1tj Bl-% ot 12"±-(Bottom) ') · 
I IB~r lengths cut to--iit) I 3"CL------.. __ 

A3-
A2-

5 ot 12":!::(Top) 
10 ot 18"! alternate at 9" with 
10 at 18''! (Bottom) 

.. 11 I ::; 

~-ihl---
B I -Type E Joint (S ee Note 2 

L 
8 This Sheet)' 

_J . 
lengths cut to fit) 

\ I I I I I I ~ 
~ N 

~ Type L Jo;,1_ --

• 0 A 

_J 
(See Note 2, This Sheet). 

----z...___ Ploln 

3' Cl.-

25'-o" Min.i. Either Side 
Bridge Ap-prooch Sltlb 

,· 

' 

., ~ 
o. 

• 

Type E Joint, See RC-20 
See Note 2, This Sheet. 

" -'·. ·,. • 
-; ... . . . 

·,.· 

11/2 

,:._., , C, ••• lo\ 

ISee Note 4, 
This Sheet). 

SECTION B-B 

NOTES 

PLAN I. Bridge Approach Slob shall be constructed in accordance with this 
Standard Drowing,unless otherwise modified or shown on the 
structure drawings. 

Type E Joint (See Note 2, This Sheet). 

2. The skewed Type E joint does not apply when approach slob is 
being constructed in conjunction with a Pavement Relief Joint, 
see RC-24. 

A3 B2 

Bl 

3. The standard Bridge Approach Slob shall be constructed in 2 lone 
widths; for 3 lone construction on addltlonol slngle lone Bridge 
Approach Slob shall be connected to the standard Bridge Approach 
Slob using o tied longitudinal construction joint; for 4 lone 
construction, 2 standard Bridge Approach Slobs shall be connected 
by a lied longltudinol construction joint. 

4. The end of the approach slob shall be constructed at full 16" depth 
when constructed In conjunction with o Pavement Relief Joint, 
see RC-24. 

Pay Limits For Bridge Approach Slob 1 (oy Limit, PL C.C. Pavement, 
or Pavement Relief Joint 

SECTION A-A 

B2 

Bl 

*Measured Normal 
to Abutment 

A 

End of Superstructure 

-ir~2" CL* 1r ~Al 

See 
Detoll A 
for-­
Joint 
Material 

Top of Abutment 

DETAIL A (ALTERNATE) 
(TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS) 

B2 

Bl 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

Rermended Moy s, 1982 

0 '.Kee c' b 0'/3:2t'rt2-· 
iDirec

0
tor,_~r~ of Highway Design 

R•q~'' Moy 6,. 1982 Sht...LOf _g_ 
¾,{/~Ir -
Chief Hi::u~ Engmee1 RC 23 
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NOTES 

I. Bridqe Approach Slab snail be constructed in accord· 

once with this Standard Drawing unless otherwise modif­

ied or shown on the structure drawings. 
2 The $1<.ewed Type E joint does not apply 

when approach slab is being constructed in conjunction 
with a Pavement Relief Joint, See AC-24. 

3. The standard Bridge Approach Slob shall be con­
structed in 2 lone widths; for 3 lane construction 
on additional single lane Bridge Approach Slab 
shall b1 connected ta the standard Bridge Ap­
proach Slob using a tied longitudinal con-
1truction 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 slab shall .be constructed ot 
full 16" (406mm) depth when constructed in conjunction 
wi1h o Pavement Relief Joint, S1e RC-24. 

DETAIL A 

{See Sheet 2 for details 
of Approach slab with 
P/S Concrete Bridge 
Superstructure) 

Tooled Edges~ 

1Y; Rubberized~_ 
Sealing Material \] 

1" 

2·c1.• 
Al 

l" Joint Bocking-~ 
Material 

Closed cell 
neoprene spcnge 

l, g"* 

VCJID-eD_ 

~8'1·"'6~12"~l'Botto~.>, 1121 .. Bl -"Gg 12"t{Bottom) · 
e'2-•s@12"!(Top) ~12· B2-'S@l2"t(Top) I r3"C! 

I { B~ ltnqths cut to fit) , i ,r3CI. 

im A3- '"se12":!'(Top l 
A2 -•10@1s":!otternote !!' 9 with 
Al -'""10@1s"!(aottom) 
( Bor lengths cut to fit) Type E Joint (See note 2 

sheet I of 2) 

B 

Skew 
Angle 

\ I 

J ! I 
~ 

l 
~ -f 1 \ L Typ, L Jolo! 

__J 

A 

t 

Type E Joint 
( See note 2 sheet I of 2) 

:16" A3 ·-B2 

\ 

' ' 

,._ 
.,. 
"' 

-3"c1. 

25'-0" 
Bridge Approach Slob 

LSI -Al 

,.,.· ........ es:~··· 
[ ol 

-Subbase 

Pay Limits For Bridge Approach Slob jPov Limit, PI.C.C. Pov'!., 
or Pavement Relief Joint 

SECTION A-A 

A3 2"c1. 

16" 
c--B2 

L-- I I ' l ot--•1 

Bond 
Breaker 

3"c1. 

End of Superstructure I 

Tooled Edges 

s .. 
Detail A 
foe 
Joint 
Material 

J 
I 2··· . Bors 

., Measured normal 
to Abutment. 

Top of 
Abutmen~,--+~ 

A3 

45° 

'· ~Bond 
Breaker 

16" 

82 

,' 
Bl 

3"CI. 

11.1, 

PLAN 

{See note 2 
sheet lof2) 

A 
_J 

---z__ Plain 

B:t 

' !£ 
I 

C. 

Type E Joint 
See RC·20 

(See note 2 sheet I of 21 

' 

·" 

1~2 

SECTION 8-8 

(See note 4 sheet 
lof2) 

Commonwealth of Pennsylvania, 
DEPARTMENT OF TRANSPORTATION! 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

DETAIL A DETAIL A (ALTERNATE) ReCO")~,jnded-,-r~lt.--~ I Approved . ~.L:-1Ao Sht . .LOf _g_ 
(TO APPLY ONLY WHEN INDICATED 

ON STRUCTURE DRAWINGS) 
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....,...., -Ml 

:e 
• .e 
E 

;,. proper clearance 

•. 
Bond- breaker (2-Ply bituminous paper) 

~_:__~"min.er. 
1 

• • __. b~~-·~~~,.,~ 
Bend in field 

Prestressed ,-..As required fL--=:: 
Box Beam 11 • , "+ 12 
(17"deep beams) 5 mm. i---'_,~5~-~0"-"_=------~---------s 

Premolded Exp. jt. filler 

17" DEEP ADJACENT COMPOSITE BOX BEAMS WITH 9" DEEP APPROACH SLAB NOTCH 

![ 
1r 
,: 

.ii 
E 81rSee RC-23, Sheet Jof2. 

~ 
1 

,Till hook to maintain p,ape, clea,anoe 

Bend- breaker (2-Ply bituminous paper) 
Bend In field 

IL..:: 
12 

ii 

~1~ 
~o 

~U) 

SPREAD BOX BEAMS WITH APPROACH SLAB NOTCH 111/2" OR DEEPER 

~ 
u 

~:e 
~"' 'l!l 

Prestressed 
Box Beam 
(21"depth 
and over) 

~ 

" C 

=! 

• ~ 
E 

g See RC- 23, Sheet I of 2. 

if '"'"". -·-··- ! clearance 

;; '"'" pope,) "i a • ''" (2-Ply bll,m Bend in f;eld i: iii 
. =--==--~ -

"'" I 
I 12 

5"min~ s'-o"! 

21"TO 48'' DEEP ADJACENT COMPOSITE BOX BEAMS WITH II" DEEP APPROACH SLAB NOTCH 

I 
/ 

1'-1" min. according to Standards 

Block-out 

11
-See RC-23, Sheet I of 2. 

I /Tilt hook to maintain proper clearance 

r-+-;-varies with beam sizes 

i 
iii 

~ , 
0 
,: 

beam 

--, .3'\nin. (See Note 3, This Sheet I. 

>-----I- --t --1 

I-BEAMS 

/ 

-- // / -- ~.,,. ,,. .,,. ,,. 
--~ ,,,.. _____,,.,,. 

L 'i Beam _,_::_:/ 7 I~ 
-· .l~ 

PLAN -I-BEAMS 

,,. ... 
% 

'°%. 
!~ 
~ 

NOTES FOR CONSTRUCTION REVISIONS 
1. When making construction changes in the field, this drawing 

ls to serve as a guide for modifying notch details shown on 
P/S Standard Drawings for accommodating the Standard 16" 
Bridge Approach Slab . 

2. At beam ends, burn off reinforcement protruding into 
approach slob notch. 

3. Increase in field, providing overhon;, if required . 

,~ 
f2 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

"z:m•n7tt?~l~8~ 

~ 
Ow., Bur.au r.i ~ DH!p 

A J d Mav 6. 1982 
/ _, -RI~-¥?( ',-,. 

~.•-of• .. ·-<'ilet NI".'. 
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Prestressed 
BOK Beam 
( l7"deep beams) 

~I 

• 
C •• ;,. 

.! 
E 8lrSeeRC-23 Sheet 1of2 

i rTilt hook to maintain proper clearance 

~ 
u 
0 

e~ (2 - Ply bituminous paper) Bend in field 

4 

iii Bood-b,eok" lo 

• =~-- -··----~"~--:::i -
12 

-="-•- ld,d Exp jt. filler Premo · 

Prestressed 
Boll Beam 
(21" depth 
and over) 

~ 
;;; 
C 

~E .. 

• ~ 
E 

3 See RC- 23 Sheet I of 2 

V_OtDED 

clearance 

·i I 
I 

e~ 
i l r "" "" ,. ~ ,., " ,.... . j 

• bituminous paper o 
.~ -Bood-b,eok.,(2-Ply Boodlafleld •:'" 

r,- - _ • ~ ~ ~ ---4~~-., _ 
12 

5"min, s'-o"! 

BY C E #" 

Notes for Construction Revisions 

• When making construction changes in the field this drawimil 
is to serve as a guide for modifying notch details shown on 
PIS Standard Drawings 

for accommodating the Standard 16" Bridge Approach Slob . 
• At beam ends, burn off reinforcement protruding into 

approach slab notch. • * Increase in field, providing overhang, if required. 

17" DEEP ADJACENT COMPOSITE BOX BEAMS WITH 9" DEEP APPROACH SLAB NOTCH 21"TO 48''DEEP ADJACENT COMPOSITE BOX BEAMS WITH II" DEEP APPROACH SLAB NOTCH 

ii 

I 1r 
See AC-23 Sheet lof2 

-Till hook to mointoin proper cleoronce 

~c c .~. --. ~ 
<ii J "'--,/ bituminous paper) ~I-! 11 --- eb-~r----- I 12 • ~:ield :y ~~ 
,: End of beam 

~" ! 
---v<--------· 

SPREAD BOX BEAMS WITH AI-PROACH SLAB NOTCH 11 112" OR DEEPER 

~K 

Block-out 

1'-1" min. according to Standards 
,,,---t---- ·- --·, 

t 
in 

" , 
0 
,: 

-----~ 
I 

---, 
f---------<- --+--~ 

See AC-23 Sheet I of 2 
I 

Tilt hook to maintain proper clearance 

with beom sizes 

1~-----< 

End of beam 

.3'\nin:*' 

I-BEAMS 

/ 

- / 
- ---------.,,::/ .,,..,,. 

C~ Beam I,,,/ 7 
- I ,,,,#11 

PLAN -I-BEAMS 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRIDGE APPROACH SLAB 

Recom"!)~~ded ..-.,.i.-,:._.,...., ~-1 Appro~ed~( ~ 
· · c, ,, · IJa~ ' 

elector, ~. •eou of Design [i··~,u~y Sec. for Hit;ihwoy Act.min. 
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,_......,, .. u.,.,,..,._,,., ... 

:· ~··· \ 

Poy Limit for 
Pavement Relief . 
Joint(W) 

Pay Limit for R.C.C. Povement 

I0'{3.048m)min. 

{ifo 

111 
Far reconstruction, 

,.tt:/:. 
:;_i;~-

°'2 
6"(l52mm) 

Steel Troweled 
Smooth Finish a 
2 Ply Bit Paper 
or Polyethylene 

if the distance to the nearest 
joint is less than I0'(3.048m)remove 
the existing pavement to the joint. 

A 

2' (610mm) 

PLAN 

4'{1.2I9m) 
1~; (38 mm) Wearing CrH. 

Bit. Cone. Base Crse. 

Pay Limits I 

I 
7'(2.l33mll 

Bridt;1e 

Pay Limit for Bridge Approach Slob 

f(305rnr!_1) 

. 16" { 1406mm) 
Bridge 
Approach 
Slob 

I'(305mm) 

L_
1 

__ t 

SECTION A-A 

\__ See Note 3 
This Sheet 

SCHEDULE OF REINFORCEMENT STEEL 

SPACING NO. 
MARK I SIZE I c-c LENGTH I REC'D 

A 
B 
C 
D 

4 I2"(305mm) 4'(l.2I9m) (WI 
4 I2"{305mm) Wminus 4" (102mm) 5 
4 6" (152mm) s'-6"U.98Iml (W) 12) 
4 12" {305mm) W minus 4 (102mm) 7 

I 5'-l"{L571m) I 

C-Bars 
·r~ys· 
9~~~ 

"-'.1 . 

GENE"'AL NOTES 

Concrete in subs lob to be Closs AA (ot contractors option 
sub$1ob concrete may be H. E.S) 

2. Portions of reinforcint;1 bars which are outsidot cf 1M indicoted 
pay lines are to be included in bid price for Pavemen1 Re1ief 
Joint. 

3. When the pavement grad9 causes drain09t toward; the bridge, 
a Subgrode Drain( See RC-30) shall be 111I.ced under th, 
6"(I52mm) portion of the subslob and will N meaturtd and paid 
for as ll)ecified in Section 612 of Form 408. 

4. Where bridges ore located less thoo 1,000ft. (304.B<X>m)oport, 
measured from the face of the nearest abutments, no relief pint 
will be ustd between the bridges. 

5. Where bridges ore located between 1,000ft. (304.800m)ood 
1,500ft. (457. 200m)opart, one relief joint shall be placed midway 
between the bridges. In these coses the subs!ob shall bt a 
uniform Gin. (I52rrrn) thk:k and 8ft. (2.438m)wide. 

6. For joint details on new construction see RC-20. For joirTI 
details on reconstruction SH RC-26. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PAVEMENT RELIEF JOINT 

Recommended Sept. e, !981 

/9.I). ,e. f i 
Dir. Bureo~ of Highway Deafgn '" 

Sht..1-.0f .1-. 

RC-24 
-~BY "'"" .,,oorn '"' "" """'""'' • • 



Designated 
Trovelway Width Effective Shoulder Width, See Note 5, This Sheet. 

Bif. Surf. Treatment- Incidental to Type I Shoulders, 314" Depth. 
Bit. Surf. Crse., FJ-1- Incidental to Type 1-F Shoulders, I" Depth. 
Double Slurry _Seal-Incidental to Type 1-S Shoulders,314" Depth. 

Designated 
Travelway Width Effective Shoulder Width, See Note 5, This Sheet. 

ROADWAY PAY 

2' 
Line Stripe 

SHOULDER PAY LIMIT 

See Note 3, This Sheet. 

!'/ 4" Min. Bit. Cone. Bose 

I ,,,,- Aggr. Base, See Note I, 
This Sheet. 

1;;=-Bit.SLl'f. Treatment 
oRc,,O;,A,,ow""'A"->_, .. ""-"----"L"IMe,1-'---T-'-' ___ .,... __ __,S"H"O\J=L~D=E~R__,P~·~·~L~IM~l~T ___ "/ Agor, Bose, See Note I, 

This Sheet. 

Line Stripe ----...... See Note 3, This Sheet. I / 

FleKible 

TYPE 
TYPE 
TYPE 

I SHOULDER 
1-F SHOULDER 
l·S SHOULDER 

Effecti~ Shoulder Width 

Subbase Material, See 
Note 2, This Sheet. 

~«~~ 

* Superel8\/Cltion , , . 
greater than ------ 2 4 Roundm 0.02 Ft./Ft. 
0.05Ft./Ft. ili ~-- -

Line Stripe~Md _g,_ t:. ~ ~ 
Pavement I Shoulder J ----------

* For superelevotions under 0.05 Ft./Ft., eliminate the 
4' rounding and use the 0.02 Ft./Ft. shoulder slope 
beginning from the edge of pavement. 

SHOULDER ROUNDING ON HIGH SIDE 
OF SUPERELEVATED CURVES 

Fluible Pavement 

TYPE .3. SHOULDER 

SUbbose Mlteriol, See 
Note 2, This Sheet. 

NOTES 

I. The Aggr. Base shall be constructed as specified in Section 350.3, 
Form 408, and shall be considered part of the shoulder. 

2. The payment for this orea of subbase material shall be considered 
incidental to the shoulder. 

3. Depth of shoulder to be the combined depth of surface and base 
courses. 

4. Slope shoulder ot 0.06 A./Ft. for effective shoulder widtht ~ 8 Ft. 
Slope shoulder at 0.04 Ft./Ft. for effective shoulder widths > 8 Ft. 

5. For effective shoulder widths 6 Ft. and less, pave out-to-out of shoulders 
with full depth roadway pavement. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Rr•,d May _6, 1982 
~,. ()4-w,v 

Dir. Bureau of Hi9hwoy Desion 

IReco~T;Moy 61 1982 
/ .~~-~ 

_,n 
-n 

Sht._!_Of .1.. 

RC-25. 



Designated 
Travelwoy Width 

Effective 
Shoulder Width.! See Note 5 

Bit. Surf. Treatment- Incidental to Type I Shooldefs 314"(19mm) depth. 
Bit. Surf. Crse.,FJ·I-Incidentol to Type l·F Shoulders 1"(25mm)depth. 
Double Slurry Seol-Incidentol to Type 1-S Shoulders 3/4"(19mm)depth. 

Designated 
Trovelwoy Wtdth 

Effective 
Shoulder Width.!. See Note 5 

ROADWAY PAY LIMIT 

Line Stripe 

SHOULDER PAY LIMIT 

See Note 3, this sheet 

'/ 4"(102mm)Min. Bit.Cone.Bose 

,,,- Aggr. Bose, See Note I, 
this sheet. 

Bit. Sl.l'f. Treatment 
ROADWAY PAY LIMIT I SHOULDER PAY LIMIT/~- AIR, Bose, See Note I, 

/ / this sheet 
2(610mm) 

Line Stripe ------.._ Note5 See Note 3, this sheet I / 
See Note 4 

Flexible Pavement 

TYPE 
TYPE 
TYPE 

I SHOULDER 
1-F SHOULDER 
1-S SHOULDER 

Effectiw Shoulder Width 

, 19 ) 0.02 Ft./Ft. *supere1811(]tion 2' 4 (1. 2 _ m ~0.02m/m) greater than ~) (SIOmm) Roundmg 
0.05 Ft./Ft.(0.05m/m ~-··· E. ___L' I 

uoe Stdpe~ID .-2-- • Should" 1--------------_ 
Pavement 11 _____________ _ 

* For superelevations under 0.05 Ft.IF!., eliminate the 
4' (1.219ml rounding and use the 0.02 Ft.IF!. 
(0.02m/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 Interstate a Other Freeways 
and Arterial unless otherwise shown on the typical sections. 

1//'._,'-:. .. .:Prim Flexible Pavement ~«ffi 
''''''''°''''' ('Subbose 

TYPE _3_ 

C;oqt 

_S_I-IQ!.!!..DER 

Subbose Material, See 
Note 2, this sheet 

>Y CHAN.67:: #-

NOTES 

I. The Aggr. Base shall be constructed as specified in Section 350.3, 
Form 408, and shall be considered port of the shoulder. 

2. The poyment for this oreo of subbose material shall be considered 
incidental to the shoulder. 

3. Depth of shoulder to be the combined depth of surface and base 
courses. 

4. Slope shoulder ot .06 1/1 (.06'%,l for effective shoulder widths $ 8'(2.438m). 
For effective shoulder widths >8'{2.438m) slope shoulder of .04 Y1 (.04 111

/111). 

5. For effective shoulder widths 6'U.829m)and less, pove out to out of shoulders 
with full depth roadway pavement. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 

Recomme;m Sept. 8, 1981 

t'#:.IJ. 1-·, 
Dir. Bureau of Highway Desion 

Approved Sept. B, 1981 

00 ~ighwoy Et . ~,e..! ~ 
1MCED n 
PIJW. Ir 

Shl . .!...Of~ 

RC-25 



Edge of 
existinc;I Of widened 
pavement 

___I 

ExisfirHil Moteriol _J 

Edge of 
111istinQ or widened _,, 

T 

E11istinQ MoteriolJ 

Shoulder P~ Limit 

Bit. Surf. Treatment 

Depth os shown on the 
dwos. or as specified 

See Note 41 This Sheet. 

I... Existing Shoolder 

See ·Note 5 f' This Sheet. 

:.9 3 'tr- T , 
;,sh.' I j I 

1 

l f~.j : 
'-- I ! I 

"=--.-en.. 

Grode to this line 

~ Properly Prepared Surface, 
See Note I, This Sheet. 

TYPE 4 SHOULDER 

Shoulder Pay Limit 

Bit. Surf. Treatment 

E11istino Shoulder 

Shoulct. Slope 

··==::f:2::::::= 
- . 

* 
See Note 4, 
This Sheet. 

,..---~ Grodino to this line 
is incidental ·to shoulder pay item. 

~Properly Prepared Surfoce, 
Sn Note I , This Shnt. 

TYPE 5 SHOULDER 

* The following min. dimensions 
shall apply• 

~· for Aoor. Bit. 
511 for Agc;ir. Lime Pozzolon 
!5" for Aoc;ir. Cement Base 
"5' for FB- l Binder 
3" for DP-1 

EdQe of 
e11istino or widened 
pavement 

E11istinQ 

Proposed 
Resurfacing 

E11isting 
Pavement 

5 

r Bit. Surf. Treatment- Incidental 10 Type 6 Shoulders,'3/4" depth. 
Bit. Sll'f. Crse., FJ-1- lncidentol to Type 6-F Shoulders,I' depth. 
Double Slurry Seal- Incidental to Type 6-S Shoulders,314• depth. 

Shoulder Pay Limit 

Existing Shoulder 

Shoulder s~ 

• __ ,.....:!:L.... 

See Note 5 , This Sheet. 

Grode to )-...__ 
this line l -.........i....

1
- T 7 

see Note 3, tj I I 
This Sheet. kJ_ -l I 

I I I 

Soe Note 4,Th;, S~ 

~ ~ Bituminous Concrete Bose Course, 
Material 4" Min. 

"'-- P,epo,ed Sudoce, 
"'-Properly I Thia Sheet, See Note I 

TYPE 6 SHOULDER 
TYPE 6-F SHOULDER 
TYPE 6-S SHOULDER 

Shoulder Pay Limit 

Extend proposed resurfacing 
across shoulder. 

Shoulder Slope 

Prime Coat when required, or as 
directed by the engineer. 

TYPE 7 SHOULDER 

See Note 5 ! Thia Sheet. 

.Grode to 
this line See Not!:'t.,- T 7 

This Sheet.' I j I I (.q I 
I I I 

Properly Prepored Existing 
Paved Shoulder, See Note 2, This Sheet. 

.!!Qill.. 
I. For Type 4, Type 5, ond Type 6 Shoulders,. a properly prtpared awfoc, 

2. 

3. 

4. 

5. 

is one that is either shaped and/or scarified Md/or compoctecl. Shaping 
inchades removal of eiistinc;I shoulder material and the p4ocement of 
graded moteriot from the shaping operation into the low areas. Where there 
iS insufficient C7aded material from the shapino operation, the Contractor 
shall complete the work by adding odditionol oc;,c;ir. base crse. material. 
The additional moteriol is incidental to the shoulder item. 

For Typ8 7 Shoulders, o properly prepared existiOQ paved shoulder is 
one that ia cleaned ond patched. 

The guard roil type, heiQht and location from shouldef' may vory, but when 
1he height from the top of the roil to the proposed· surface becomes 
less than 24", the guard roil shall be rem0Yed, replaced and/or reset in 
accordance with current c;iuord roil standards. Where ~d roil hos rubbino 
roil attached, the rubbinQ roil shall be removed when the heiQht of guard 
roil becomes less than 27". 

Remove unsuitable moteriol as directed, •11covate, and backfill with materiol 
meeting the requiremM1ts of Section 350 or 351, Form 408. Shoulder 
excovotion and backfill will be measured ond paid for in accordance with 
Sections 654,655 ond 656, Form 408. (Cross sections not required.) 

Grading will be considered incidental to the shoulder pay item. Where 
there is insufficient groded materiel from the ·grading operation to complete 
this operation, material meeting the requirements of Sect. 350 or 351, Form 408, 
shall be used and will be poid for as Tons of Selected Borrow 
Excavation. Where there is an excess of material from the shoulder exca­
vation or grading operation, removal of this material shall be mode as 
soon as possible and will be incidental to the shoulder pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RECONSTRUCTED 
SHOULDERS 

r1ed, Ma~ 6, 1982 
r. -:.. ·JI 8-,,v., .... 

; F' ": ,.,.,.. I Sht.£.Of l 

RC-25 Cit, Bureau of Highway DesiQn 

=•n 



Edge of 
existing or widened 
pavement 

___I 

Existing Material_/ 

,. 
Edge of 
existing or widened 
pavement 

T 

Existing Material_/-

Shoulder Pay Limit 

Bit. Surf. Treatment 

Depth as shown on the 
dwgs. or as spe<:ified 

Shoulder Slope 

See Note 5 r'- this sheet 

See '-..J... 
Note 3 k,--T"" 
IMssh.' lj I I 

l f 0
- a \ 

"'-._ I ! I 

~ Aggr. Bose Crse. 

Grode to this line 

See Nole 4 !his sheet 

L Existing Shoulder ~ Properly Prepared Surface, 
See Note I, this sheet. 

TYPE 4 SHOULDER 

Shoulder Pay Limit 

Bit. Surf. Treatment 

Existing Shoulder 

.. :: :: 1:2::::::= 

* 
See Note 4, 

this sheet 

. ___ Grading to this tine 
is incidental ·to shoulder pay item. 

\_ Properly Prepared Surface, 
See Note I, this sheet. 

TYPE 5 SHOULDER 

* The following mln. dimensions 
shall apply, 

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-I 

Edge of 
existing or widened 
pavement 

Existing 

Existing 
Pavement 

5 

I 
I Bi1. Surf. Treatment- Incidental to Type 6 Shoulders '314"(19mm}depth. 

Bit Surf. Crse., FJ-1- Incidental to Type 6-F Shoulders !"(25mm)depth. 
Double Slurry Seal- Incidental to Type 6-S Shoulders 3t4'(I9mm)depth. 

Shoulder ~ Limit 

Existing Shoulder 

Shoulder Slope 

See Note 5 , this sheet 

Grode to )-......_ 
this line l "''--Lr T 7 

See Note 3, i:'.j I I 
this sheet k,1_ ...! I 

I I I 

See Noto 4: ::::·,~ 

i ~ Bituminous Concrete Bose Course 
Material 4"(102 mm) Min. 

"" Prepared Surface , ~ Properly I this sheet See Note , 

TYPE 6 SHOULDER 
TYPE 6-F SHOULDER 
TYPE 6-S SHOULDER 

Shoulder Pay Limit 

Extend proposed resurfacing 
across shoulder . 

Shoulder Slope 

:tJ 

Prime Coot when required or as 
directed by the engineer. 

TYPE 7 SHOULDER 

See Note 5 , this sheet 

Grode to 
this line See Not~"'- T 7 

this sheet ' I j I 1 i rq I 
~: lj 

l_j 

Properly Prepared E1tisting 
Paved Shoulder, See Nole 2, this sheet. 

,el) B' ~ 11= 
NOTES 

I. For Type 4, Type 5, and Type 6 Shoulders, a properly prepared surface 

2. 

3. 

4. 

5. 

is one that is either shaped and/or scarified and/or compacted. Shopim~ 
includes removal of ex.isling shoulder material and the placement of 
graded material from the shaping operation into the low areas. Where there 
is insufficient graded moteriol from the shaping operotion, the Contractor 
shall complete the work by adding additional aggr. base crse. material. 
The additional material is incidentol to the shoulder item. 

For Type 7 Shoulders, a properly prepared existing paved shoulder is 
one that is cleaned ond patched. 

The guard roil type, height ood location from shoulder may vary, but when 
the height from the top of the roil to the proposed surface becomes le15 
!hon 24"{610mm), the guard roil shall be removed, replaced and/or reset in 
accordance with current guard roil standards. Where guard rail hos rubbing 
roil attached, the rubbing rail shol I be removed when the height of guard 
roil becomes less than 27" {686 mm). 

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, and 656, Form 408. ( Cross sections not required.) 

Grading will be considered incidental to the shoulder pay item. Where 
there is insufficient graded material from the ·grading operation to complete 
this operotion, material meeting the requirements of Section 350 or 351 
shall be used and will be paid far as Tans of Selected Borrow 
Excavation. Where there is on e1tcess of material from the shoulder e1tco­
vation or grading operation, removal of this material shall be mode as 
soon as possible and will be incidental to the shoulder pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RECONSTRUCTED 
SHOULDERS 

Recomme~' 1981 
,,s. I). . 
r-- • 

Approved Sept. 8, 1981 

~,<I~ 
cJ\.:ighwaY~~ 

Sht._g_Of~ 

RC-25 Dir. Bureau of Highway Design 
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10' Cone. 
Shoulder 

f 
If. 

4' Cone. Med. Shoulder 

CONCRETE 

Longtludlnal Shoulder Joint 

Tie Bars or Tiebolts 

I I I I ; i o I 

Tronsverse Roodwoy Joint 
40' R.C.C. Pov't. or-20' Pl.C.C. 
Pov't.(Ramp) 

Rumble Corrugations, 
See Note 7, This Sheet, 

I I I > 

20'{Typ.) 

60'(Typ.) c. to c.with R.C.C. Pavement 

40'(Typ.) c. to c. with Pl.C.C. Povement(Ramp) 

Transverse Shoulder Join! 

Longitudinal Roadway 
Joint 

Tie Bars or 
Tiebolts 

'--+--\- Longitudinal 
Shoulder Joint 

Transverse Shoulder Joint 

SHOULDERS ADJAC~NT TO 
R.C.C. PAVEMENT AND PL.C.C. PAVEMENT (RAMP) 

4' Cone. Med. Shoulder 
Longitudinal Shoulder Joint 

Tie Bors or Tiebo!fs 
Transverse Shoulder Joint 

Longitudinol 
Shoulder Joint 

Tie Bars or 
Tie bolts 

Longitudinal 
Shoulder Joint 

Tie Bors or 
Tiebolts -

Shoulder Width 

a" Min., See Note 5 ,This Sheet. 

0.04 FI./Ft. 

Cone. Shoulder /{i ~Variable Sia 

-----------y----"-- . ······t Pe 

Aggr. Base, See / 
Note l,ThisSheet---~ The payment for this area of subbase 

materiel shall be considered 
incidental to the shoulder. 

CONCRETE SHOULDER -TYPE I 

Shoulder Width 

6" Min., See Note6,This Sheet. 
6" Min. 

Cone. Shoulder -:~ ~ 

NOTES 
The Aggr. Bose shall be as specified in Section 350.3, Form..408, QllO 
shall be considered part of the- shotrld11r. 

2. All shoulder joints shall be sealed in occordonce with Section !501.3{q), 
Form 408. 

3. For joint details, see RC-20. 

4. See RC- 25,Sheet I of 3, for shoulder rounding detail on high side of 
supera\evolions. 

5. At the controctors option, Type 1 concrete shoulders may be constructed os 
shown or at a uniform 8" depth and/or constructed at the same depth os 
the pavement, at no additional expense to the Department. 

6. At lhe contractors option, Type 2 concrete shoulders moy be constructed on 
a loper, with o 6" minimum depth, or at the some depth as lhe pavement, 
at no additional expense to the Department. 

7. Start rumble corrugations 2" from the edge of lhe roadway pavement. 
Where a curb is used al the outside edge of the shoulder, the corrugations 
should be terminated at the gutter or a minimum of I' from the curb. 

1" 4 12" 

~ ---- r ~--t-------~ 
Subbose ~ Aggr. Bose, See J \_ The payment for this area of sub base 

Note l,This Sheet material shall be considered 
incidental to the shoulder. 

Shoulder 
Surface 

Longitudinal 
Roadway Joint 

~--------------------~::;;;;;;:==~----~~ 
~ 
~I 
C 

"' Rumble Corrugations, 
See Note 7, This Sheet. 

Tie Bors or 
Tiebolts 

Longitudinal 
Shoulder Joint 

CONCRETE SHOULDER - TYPE 2 

TYPICAL SECTION 

10' Cone. 

Shoulder 

Cone. Shoulder 

Cone. Shoulder 

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

;;­
• u 
C 
C 

"' 

20'(Typ.l 

60'c. toe. 

CONCRETE SHOULDER.$_ 
ADJACENT TO C.R.C. PAVEMENT 

Longitudinal 
Shoulder Joint 

Tie Bors or 
Tie bolls 

Transverse Shoulder Joint 

6' 
~\i--t'Min.(Typ.) 

15' (Typical) 

60' C. to C. 

CONCRETE SHOULDERS ADJACENT IQ 
PLAIN CEMENT CONCRETE PAVEMENT 

Transverse 
Shoulder Joint 

Transverse 
Shoulder Jt. 

Rumble Corrugations, 
See Note 7 ,This Sheet 

I I 

(C.R.C. Pavement~ 
I . . 

ATermmol Jomt 
I Beam 

s .. RC-22,Sheel 4 ~ I 
of 4, for Pavement I CR.C.C. 
Terminal Joint Details I Pavement~ 

I 

~ 

C =--- -=--~ 
R.C.C. or PI.C.C. 

Pavement;) ...,....--Type E Joint 

== =--=--= 

Ccoomte Sh'"? A A Cconcrete Shoulde? 

L _j 
\ 

A A 

\_ J 
Goncrete Sheu Ider) ~Concrete Should~ 

I I -

r,: ___ Joint Sealer 

I" 

Aggr. Bose Ex.pension Joint Filler 

SECTION A-A 

CONCRETE SHOULDER EXPANSION JOINTS 

R:ol" 

CORRUGATION DETAIL 

4' 

I" 

' 

CR. C. C. Pavement Relief Bridge Approach 
Pavement) Joint, See Slab 

Detail, RC-24. 

TO BRIDGE-

Cconcrete Shoulder Relief Cconcrete 
Shoulder~ B Joint B ShoulderiJ 

L _J 

.,; .. ;,. ''"'i·; ·""" ,.,,,.,..,. 
I ·x •.• ! 

Aggr. BoseJ~ Base Crse. 

~ECTION B-B 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF HIGHWAY DESIGN 

Rzmended M?y 61 1982 

,,.A~ 

SHOULDERS 
(CONCRETE) 

Dir., Bureau of Highway Design 

Re~r Moy 6, 1982 

~@.*gineer 
TllAClD IY 

Sht.2,of,d 

RC-25 
FINAL"'-------------



-4'(1.219m) Cone. Med Shoulder r Longitudinal Shoulder Joint 

' ' ' , I, ' ' ' ,/' . I 
' ' 

' ' ' 
Transverse Roadway Joint, 
40'(I2.I92m) R.C.C. Pav't. or 

> 20' {6.096 ml Pl.C.C. Pav't.{Romp) 0 • ~ 
~ 

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

20'(6.096m) 
Typical 

0'{3.048m) 

\ 

/ 
Tie Bars or Tiebolts 

' /, 
I 

' ' 
' 

Jc, 
,/ 

~ 

' 

\_ Tronsv1rS1 

ansverse Shoulder 
Joint Longitudinal 

ngitudinal Roadway 
Joint 

Tie Bors or Tiebolts 

Longitudinal 
houlder Joint 

Shoulder Joint 
Tie Bors or 

Tiebolts 

Subbase 

Shoulder Width 
8"(203mm)Min., See Note6,this sheet 

0.04 Fj.Lft. {0.04 mLml 

Cone. Shoulder 
---------

Aggr. Base, See 
Note l , this sheet 

CONCRETE SHOULDER TYPE I 

_;;z ---

6 "( 152 mm) Min. 

~ ------
The payment for this ar10 
of subbos1 material shall 
be con1id1red incidental 
to the shoulder. 

Cone. Shoulder Shouldu Joint 

CONCRETE SHOULDERS ADJACENT TO 
R.C.C. PAVEMENT AND PL.C.C. PAVEMENT ( RAMP) 

,-- 4'(1.219m) Cane. Med.Shoulder r Longitudinal Shoulder 

/ 

J Tie B 

' ' ' ' ' ' ' ' ' , I, ' ' ' .---: ' ' ' ' r: ' 
' ' ' 

i / 
~ 
0 

~ 

' ' ' ' ' ' ' ' ' ' 
~ 

20'f6.096m) 

I Typical 

J'{3.048m) 
Cone. Shoulder 

CONCRETE SHOULDERS 
ADJACENT TO C.R.C. PAVEMENT 

Cone. Shoulder - rshoulder Joint 
Longitudinal Transverse r Shoulder Joint 

./, I 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ~ 

' ' ' ' 0 I 0 

Transverse 
Rdwy. J1. r--.--Tie Bars or , 

\ \ \ I5'(4.572m) ', 
Tiebolts 

0 • ~ 
0 

I 0 

"' 

Longitudinal 
Shoulder Joint 

Tie Bars or 
Tiebolts 

Shoulder Width 

6"{I52mm) Min. 
See Note 7 , this sheet 6"(152mm)Min. 

Tiebolts 

~ 

V 
>~ 

I 

' 

Transvuse Shoulder Joint 

Longitudinal Roadway Joint 

Tie Bars or Tiebolts 

Longitudinal 
Shoulder Joint 

Transverse 
Shoulder Joint 

Subbase 

Cone. Shoulder 

Aggr. Base, See 
Note I, this sheet 

CONCRETE SHOULDER TYPE 2 

TYPICAL SECTION 

The payment for this area 
of subbose material shalt be 
considered incidental to the 
shoulder. 

,------ -~ 
/ - I Terminal Joint 

I 

(C.R.C. Po,om,nt -:r yf Boom 

See RC-22 , sheet 4 ~ I ) 
of 4, for Pavement ( R.C.C. 
Te,miaol Joio1 Details ~ I Pa,emeot 7-__ 

~ ~,~a-~ --------i = = I 
\__R,C.C. or P.C.C. J~fn~ E / 

Po,emeot (_ \ 

l 
(_ concrete Should? 1.. Concrete 

AL ___jA 

Shoulder ( ---.._ concrete 
Shou!derl 

=:\3;== 

AL__II__JA 

(Concrete 
Should? 

j 
\ \ \LLongitudinol \ Longitudinal . 

'1 Roodwoy Sho,lde, 

7 
T,e_ Bo,s "~ 

Joint Joint Ttebolts 

' ' ' ' ' ' ' ' ' ' ' 
1 I I I 1 r I t o I I I I o t • ' , I I I 

Joint Sealer 

' ' 

I5'(4.572m) 
Typical 

Cone. Shoulder 

CONCRETE SHOULDERS ADJACENT TO 
PL.C.C. PAVEMENT FOR COLLECTOR S. LOCAL HIGHWAYS 

_ Tronsv_erse I 1:<t·.~:[N.~ S 
Shoulder Joint )ik,::t!Wik'itdfffl fiMMSil/ 

Aggr. Base Expansion Joint Filler 

SECTION A-A 

CONCRETE SHOULDER EXPANSION JOINTS 

NOTES 

The Aggr. Base shall be as specified in Section 350.3, Form 408, 
ood shall be considered port of the shoul!Mr, 

2. All shoulder joinls 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 detail an 
high side of superelevations. 

5. At the contractors option, shoulder joints may be placed at 
a skew in line with the skewed joints of the roadway pav•m1nt. 

6. 

7. 

At the contractors option, Type I cancretl lh<Mdtln may be 
constructed as shown or at a uniform a• (203mm) •ptn and/or 
con•tructed at the IOl'l'le dlpth 01 the pavement, at no additional 
eKpense to the Deportment. 

At the contractors option, Type 2 concrete shoulders may be 
constructed on a taper, with a 6"(I52mm) minimum dlpth, or at the 
some depth as the povement, at no additional •Kpense to the 
Deportment. 

r---T· ··1=) 11 -------i 
I '\ I:-"-- Pavement 

\.. R.C.C. Relief Joint, 
Pmm""t 1 ~,oe dotoil, i 

I ~ k-M ' 

J 
\., Concrete 

Shoulder\.. 

BL 

Point with AC- 20 

SECTION B-B 

To Bridge 

fconcrete 
Shoulder? 

_JB 

11fC3Bmm) Wearing Crse. 
ID-2 or FJ-I 

Base Crse. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SHOULDERS 
(CONCRETE) 

Recommended Sept. 81 1981 Approved Sept. 8,. IseI 

i:f Highwoyn; 
q(wd~f.;; 

Sht.~Df ..1. 
do&,«-, 

Dir. Bur~ou of Highway Design RC-25 
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w 

2'-3' e'-:Jt' Longitudinal_ t 
o-o 

Roadway Join 

C: - .:> 

2'-3' 

I 
-®--•-L •-

I I All holes" 
I 

211
1to 2%¢ 

I I 
- (j) -0"8 - (j) 

I 
'i. 

I 
idth 

s'- a' 

I I I 
(j)- -®- -@-

I I I 
2'-3' 

Roadway Joint Edge of P 

TYPICAL GUIDE FOR SLABJACKING 

Distance slob 
shall rise 

HOLE ARRANGEMENT 

ti Nozzle 

:!_·., ;_ -~ :.;_ ::~ ;~/·::' 

SLABJACKING PROCEDURE 

Shoulder 

Settled Slob 

'i. 

A. Holes shall be located and drilled in accordance with the Typical Guide For Slobjocking Hole 
Arrangement or os directed by the engineer in the field. Oebris left from drilling shall be removed 
from holes before pumping. 

B. A thin mix shall be developed that will be adequate for penetrating and lubricating the subgrode 
area. During this step wooden plugs shall not be used and the material shall be pumped only 
to the extent that the thin mix is visible in other holes. It is important to prevent the thin mix 
from enterim~ the holes in any great quantity, but should this occur, it is then necessary to pump 
the thicker mix under the pavement and allow the thin mixture to be forced out the adjacent holes, 

C. Allow a short time for the thin mix to settle {approximately lt2 hour). 
0. Develop a thicker mix similar in consistency to that which is produced from a caulking gun and in 

accordance with Form 408 , Section 68 l. Do not plug any hole until the mix being forced out 
that hole is of such a consistency that it would resemble a stiff caulking material. 

E .. Plug the appropriate holes one at a time when the thicker mix begins to discharge from them. 
F. Pumping shall be alternated between the holes generally beginning with the lowest hole in the 

center of the slob and working outward, or os directed by the engineer in the field. 
G. All holes shall be plugged and traffic kept off the raised slob for o minimum of three {3) hours 

or os directed by the 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 mix to achieve the necessary 
goal of penetrating and lubricating the subgrade area, lifting the slob or filling the voids. 

* See Note 3, 
This Sheet. 

Stress Crock] 

- ;;: 7 

SL,P.B 

Stress 
Crock ~ 

"- iYP- Hole "'- L G)~-~---\ 
~ Lat'l6Width 

FULL LANE WIDTH SETTLEMENT 

SLAB _SETTLEMENT BETWEEN 

-~ 
>--~<t ;_, pattern 

' -"' 
Transverse Roadway Joint 

_SETTLEMENT AT TRANSVERSE 
ROADWAY JOINTS 

TRANSVERS_E 

i~P- Hole -Gr 
panern 

' -o,; 
.:.,_-. 

[

Settled Area <t_ -.:.,_-. ,_ ., ~, .:.,_-. 

EDGE SETTLEMENT 

B_O_ADWAY JQJNTS 

NOTES 

I. All materials and workmanship shall be in accordance wilt\. the 
requirements of Section 681, Form 408. 

2. Hole spacing may be varied within the indicated dimensions, but 
once a pattern is established, it shall be continued over the 
entire settled area. 

3. Holes shall not be drilled on cracks. If a pattern places a hole on 
a crock, the hole shall be moved a distance of l' to 2' from the 
crock. The overall pattern does not hove to be changed. 

4. Holes shall be drilled outside the settled area 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 roil, curb, structures, drainage and underground 
utilities due to his operation. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE 

SLABJACKING 

Re~,9mm~nd~ ,-:,~~~
1
y 6'. 1982 

Dir, :.l.r..:::u .;,; Higb,ay Do:.,lgn 
,_ 

Sht . .!._Of ~ 

RC-26 



Longitudinal. t 
b -t:l 

Roadway Join 

.:'. -.,) 

2'-3' 

I 
-(E)-L _,_ ,_ 

All holes,, I ' 
2"¢to2~a¢ 

I I '..one 
w - © -- © 

I 
'i. 

I 
Vidth 

s'-e' 

I I 
-G)-

I 
-0-

I 
©-

I I 
2'-3' 

Roadway Joint Edge of Pavement 

TYPICAL GUIDE FOR SLABJACKING 

Distance slab 
shall rise 

HOLE ARRANGEMENT 

t( Nozzle 

__ Final Grade) __ _ 

~: •.: :~. > //·:: 

SLABJACKING PROCEDURE 

Shoulder 

Settled Slob 

'i. 

A. Holes shall be located and drilled in accordance with the Typical Guide For Slabjocking Hole 
Arrangement or as d1rect4td by the engineer m the field Debris left from drilling shall be removed 
from holes before pumpin(J. 

B. A thin mix shall be developed that will be adequate for penetrating and lubricating the subgrode 
oreo. During this step wooden plu~s shall not be used and the material shall be pumped only 
to the extent that the thin mix is visible in other holes. It is important to prevent the thin mix 
from entering the holes in any great quantity, but should this occur, it is then necessary to pump 
the thicker mix under the pavement and allow the thin mixture to be forced out the adjacent holes. 

C. Allow o short time for the thin mix to settle {approximately 1/2 hour). 
D. Develop o thicker mix 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 mix being forced out 
that hole is of such o consistency that it would resemble a stiff caulking material. 

E. Plug the appropriate holes one ot a time when the thicker mix begins to discharge from them. 
F. Pumping shall be alternated between the holes generally beginning with the lowest hole in the 

center of the slob and working out word, or as directed by the engineer in the field. 
G. All holes shall be plugged and traffic kept off the raised slob for o minimum of three (3) hours 

or os directed by the 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 mix to achieve the necessary 
goal of penetrating and lubricating the subgrade area, lifting the slob or filling the voids. 

Final Grode cettled 

=-'.J--· ---

Area:__ _______ --;-:---

Stress >=,_... 

* See Note 3, 
this sheet. 

Stress Crack) 

~ 

SLAB 

Crock ~ Hole _ 

~ ' . dth ~ Pot1ern Lane w, 
" ~ 

~ 

FULL LANE WIDTH SETTLEMENT 

SLAB 

Settled Area) 

Final Grade~ -= - -
= -

SETTLEMEJ'H BETWEEN 

Stress Crock 

-'o,;­
~~t .:.._'-=\ Pattern 

" -"\ 

Transverse Roadway Joint 

SETTLEMENT AT TRANSVERSE 
ROAQWAY JOINTS 

TRANSVERSE 

T')'P· Hole ~ 
Pattern 

" -·\ 
~ 

~ (Settled Area 

,______'a----t 
' ~ 

EDGE SETTLEMENT 

ROADWAY JOINTS 

NOTES 

-,;; 

I. All materials and workmanship shall be in accordance with the 
requirements of Section 681, Form 408. 

=#:l 

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 o pattern places a hole an 
o crack , the hole shol I be moved a distance of l' to 2' from the 
crock. The overall pattern does not hove to be changed. 

4. Holes shall be drilled outside the settled area 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 roil, curb, structures, drainage and underground 
utilities due to his operation. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE 

SLABJACKING 

Rec.zended Sept. 8, 1981 

.L/ £ .. ,:·, 
I ~epr. o;g;,01 [ Sht.J...Of ~ 
I. A } ,~ / 

"ifir. Bureau of Hi.9.~woy Design 
TI>AtED BY 
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Longitudin?I ~ 
Roadway Joints \ 

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 thoroughly cleaning the dowel bars 
of existing concrete. 

.!9'Min. Longitudinal "\ 

Transverse 
Roadway Joints 

Existing Pavement New Pavement 

Transverse 'X 
Roadway Joints 

Roadway Joints ~--:,-''---\ 
' '-'c,--r/'----

,o< 

""'e,<:-'.b~ 
.,.e.'', .,., 

0 •• 
• ,o 

§:o"' ,~' q..J, 

s", See Note 4 a 
Note 12, This Sheet. t' 

Remove existing subbase material and 
replace and compact with new subbase 
material meetino the requirements of 
Section 350, Form 408. See Note 4 
a Note 12, This Sheet. 

Transverse 
Roadway Joints 

\ 
"'/\ ,... \_ 

~' .J,,e, ~e, qo 
Ve, ~e, 

~ r.,1-e, 
...... ~ .. vo~ ~· 

L9' Mi.fl, 

Depth of Existing 
Pavement ( D) 

Existing subbose material I' from edges 
of pavement patch shall not bo removed. 

Longitudinal 
Roadway Joints, 

See Note 5, 
This Sheet. 

t--e" Min. 

7~2' Minimum 

DETAIL A 

EXPANSION TIEBOL T 

.. .:/i1T 
Exp. Tiebolts 

Only Exponsion Tiebol1s which ore supplied by on approved 
manufacturer, c;is ILs1ed In Bulletin No. 15, wm be permitted. The 
inserted anchor portion shall occommodo1e o hook boll of 314" 
in diameter. The Expansion Tiebolts sholl hove a minimum pull­
out strength of 15,000 pounds. 

6", See Note 4 aw · 
Note 12 , This Sheet7 

Remove existing subbose moterial 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, \ 

See Note 5, 
This Sheet. r--. 

~-:v.. ·. ·:-

.____,,PY:.~~ See Nole 13, 
This Sheet. 

3t4'JIJ Expansion Tiebolts, See 
Detail A,This Sheet. 

Existing Subbose 
Material 

* For pavement widths other than 
12; 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. 

-t When the adjacent lone is also to be 
patched, this dimension does not apply. 

:; 

,r--" 
~e,~ "!"-~ 

i' qo.Ji.e, ' \ 
ve.~e,,e. , .\ 

. ~,~\o~"" . \ 
~ .... ,~ 

See Note 13.-(-----.......... £)" I. 
This Sheet. ---~ 

~,"11,,-, ,.,:~IN 

New Subbose 
Material -=r;~ 

-!Min., 

Existing 
(D) 

Existing subbase material I' from edges 
of pavement patch shall not be removed. 

Sowed Transverse Roadway 

r Joint . See Detail B ,Sheet 3 of 3. r New I ~4' (/, .. 18" Dowel Bors, 
/ I2"c. to c. at mid depth. 

;:;= .. a 

3t; J1l E11.pansion fiebolts, See 
Detail A,This Sheet. 

Existing Subbose 
Moteriol 

Drains shall be placed at the dowrqode side of 
each patch. The drain shall be connected to existing underdroin, 
new Pavement Bose Drain or outletted through slope. For long 
patches, drain1 shall be placed not more than 200' apart. The 

Reinforcement sholl be welded wire fobric 
style 6xl2-W8.5•W4 or sx 12- D8• 04, placed 
in accordance with RC-2I. 

Oroins shall be placed at the downgrode 
side of each patch. The drain shall be connected to 
e11.isting underdroin, new Pavement Bose Drain or 
outlelfed fhrough slope. For long patches, 

\
. 

Reinforcement shol I be welded wire fabric 
style Gxl2-W8.5 .. W4 or s11.I2-oa .. 04,pIoced 

=~::•:•.;:;!,!~ 0

' PAVEMENT PATCHING 
ROADWAY 

BETWEEN 
JOINTS 

TRANSVERSE 
drains shall be placed not more than 200' oport. The 
type of drain shall be as specified in proposal. PAVEMENT 

in accordance with RC-21. 

PATCHING AT TRANSVERSE 
ROADWAY JOINTS 

GENERAL NOTES FOR PATCHING 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

I. The area to be patched shall be outlined normal to the center line of the rood. 
2. A full depth sow cut shall be mode with approved equipment along each side that is 

not bound by a joint. The face of the existing pavement shall be reasonably verticol tor the 
full depth of the pavement. 

3. The existing con.crate shall be removed at the end of each working day and 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 e11.cavotion and subbase will 
be required. 

7. 1f o patch extends over the full width of the povement, a Type L construction joint shall be used. 
8. When placing new concrete the subbose shall 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 adjacent 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 oreo and restoring the 
some to the original condition at no odditiono1 upense to the Deportment. 

CONCRETE PAVEMENT 
MAINTENANCE 5. When a 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 projecting from 
the existino lone may be left in place. The edge of the patch next to the longitudinal joint shall 
be sow cut ¾'' wide and I" deep ond the resulting groove shall be sealed with joint sealing material ofter the 

II. These 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. 

12. The removal of the pavement, the existing subbase and the unsuitable additional excovation will be paid for 
as Closs I Excavation. It will be measured in acCordonce with Section 203.4(0)2, Form 408, using the 
three dimensional method. ( No cross sections will be required.) 

PLAIN 8i REINFORCED PATCHING 
patching is completed. 

6. The surface of the patch shall be finished to match the existing pavement cross section, including any existing wheel path 
ruts. When the patch length e11.ceeds one panel of the existing pov9ment, the wheel ruts 01 both ends of the patch shall 
be tapered to o straight pavement cross slope, within the patch, with a minimum transition length of 10: 

13. A sealant reservoir, Y.£ wide and "2" deep, shol I be constructed by sawing, forming, or tooting. The reservoir shall be sealed 
with joint sealing material meeting the requirements of Section 705.5(0), Form 408. 

R~pmmentd Moy 6, 1982 
.., .. ; "c-"8.•,. . , 

Dir .. l::lureou of Hi_ghwoy Desig_n 

Sht.£ofi 

RC-26 
TIU,CED BY 

fll<IJ.IY ""'°''"""'""'·'""'""'"'""'""·"' 



VOIDE:D y € #= 

Loni;iitudin?l ~ 

Roadway Joints 'x----- / , ID' Mio. -., 

~ 

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 thoroughly cleaning the dowel bars 
of existing concrete. 

Existini;, Pavement New Pavement 

Transverse A 
Roadway Joints7< 

Longitudinal 
Roadway JointS 

~ 
~7 ~ Transverse 

Roadway Joints ,o< 

-e,~,b-.$' 
4.0'·- ,., 0"' 4.'lt ,C> 

~o ,~' 
~J-

6 11 
1 See Note 4 a 

Note 12, this sheet. t' 
Remove existing aubbase 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. 

Transverse 
Roadway JoinlB 

\ 

el/\_ 
~ 4.0~ 

.~ ~o: 

~1,§ii!<,;-;'.;.; 

1_Q I !!f_i_n, 

u.,,~ e 
(, ... ft. .... 

.~'~uo~ 
<.,+' 

Droins shall be placed at the downgode side of 
each patch. The dram shclll be connected to existing underdroin, 
new Pavement Bose Drain or outletted through slope. For long 
patches, drains shall be placed not more than 200' oport. The 

Depth of Existing 
Pavement ( D) 

Existing subbose material l' from edges 
of pavement patch shall not be removed. 

Longitudinal 
Roadway Joints, 

See Note 5, 
this sheet. 

• 
(6 

.-~:,;:,·.····ti·\:·· 

~ 

7\,2' Minimum 

DETAIL A 

EXPANSION TIEBOL T 

_._./}.~;:r 
Exp. Tiebolts 

Only Expansion Tiebolfs which ore supplied by on approved 
manufacturer os listed in Bulletin No. 15 will be permitted. The 
inserted anchor portion shall accommodate a hook. bolt of 31,{ 
in diameter. The Expansion Tiebolts shall hove a minimum pull­
out strength of 15,000 pounds. 

' ... ~ 
-~ r-. 

* For pavement widths other than 
12' these dimensions shall be 
adjusted so tho! the Exp. Tiebolts 
ore evenly spaced, with a max. 
spacing of I ' c. to c. Exp. Tiebolts 
may be added or deleted os 
required. 

---/?/--- See Note 13, 
-t When the adjacent lone is also to be 

patched, this dimension does not apply. 
this sheet. 

See Note 13,-. 
this sheet. 

,<t, ., 
~0·1:>'~ 

o:"'l.0 -"" 

a4."' ,a.(:-"' 

~ef(v'' 

6'\ See Note 4 aJ-1/ 
Note 12 , this sheet':( 

Remove existin~ subbose 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. 

'_J 

Longitudinal 
Roadway Joints, \ 

See Note 5, \ 
this sheet. y---

,~ 
0~0 (:- t-~ 

0(:-' q0:4. \ 
u0~~0 

9) ,/,' 

· -;.,,~cP~ ~ 
~~~ 

6, 

~~w~,~,,/ 
31'4'!ZI Expansion Tiebolts , See 

j[ 

- ....... ,,.,~,r·;r,,.-- . -~- Detail A, this sheet. 

--.j., . Material 

New Subbase 
Material 1";~ 

-lMin,, m,o 

Existing 
(0) 

Existing subbose material l' from edges 
of pavement patch shall not be removed. 

Sawed Transverse Roadway 

r Jami See Detml 8, sheet 3 of 3 r New I 1,,4• </J • 18" Dowel Bors, 
/ I2"c to c ot mid depth 

~ • • V •. • " ¢, ~ 71?J 
.. .,_-.. 

... ~:._.:;c. 
·.!...,_•-_, 

3,~ ¢ Expansion riebalts 
Detail A, this sheet. 

Existing Subbase 
Material 

\ 

1 '::··L '-- E,lstlog s,bbase 

Reinforcement shol I be welded wire fabric 
style 6x 12· W 8.5 xW4 or 6 x 12- 08 x 04, placed 

Drains shall be placed at the downgrade 
sfde ofeoch patch. The drain shall be connected to 
existing underdroin, new Povemen1 Bose Drain or 
outletted through slope. For long potches, 

\ Reinforcement shall be welded wire fabric 
style 6~ 12- W8.5 ~ W4 or 6x I2-D8x04, placed 
in accordance with RC-21. 

in accordance with RC-2\. 

'""-~""'" shall boas PAVEMENT PATCHING specified m proposal. __ _ __ BETWEEN TRANSVERSE 
dr::1ins shall be placed not more than 200' apart. The 
type of drain shall be os specified in proposal. PAVEME:NT .E.ATCHING AT TRANSVERSE 

ROADWAY JOINTS RQADWAY JOINTS 

, See 

I. The oreo to be patched shall be outlined normal to the center line of the rood. 
2. A full depth sow cut shall be mode with approved equipment along each side !hot is 

GENERAL NOTES FOR PATCHING 

7. lf a patch extends over the full width of the pavement, a Type L construction joint shall be used. 
8. When placing new concrete the subbase shall be conditioned as specified in Section 501.3 {g), 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
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 ot the end of each working day and 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 subbose will 
be required. 

Form 408. The edge of the old concrete shall be moistened. 
9. When the shoulder oreo adjacent to patch is disturbed for reasons other than the plocing 

of drainage items, it shall be replaced in kind and the cost shall be incidental to the concrete 
patch i tern. 

IQ The contractor is responsible for the removal of any item obstructing his work area and restoring the 
same to the original condition at no additional eKpense to the Department. 

CONCRETE PAVEMENT 
MAINTENANCE 

5. When a 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 projecting from 
the existino lane may be left in place. The edge of the patch next to the longitudinal joint shall 
be saw cut ;15· wide ond I" deep and the resulting groove shall be sealed with joint sealing material ofter the 

11. These 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. 

12. The removal of the pavement, the existing subbose and the unsuitable additional excavation will be paid for 
os Closs 1 EKcovotion. 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 Si REINFORCED PATCHING 

patching is completed. 
6 The surface of the patch shall be finished to match the eKisting pavement cross section, including any existing wheel path 

ruts. When the patch length exceeds one panel of the existing pavement, the _wheel ruls at both ends of the patch shall 
be tapered to o stroIghl pavement cross slope, within the patch, with o minimum transitio!'I length of 10: 

13. A sealant reservoir, ~{ wide and lt2" deep, shol I be constructed by sowing, forming, or tooling. The reservoir shall be sealed 
with joint sealing material meeting the requirements of Section 705.5(0) Form 408. 

Re421n4 :;::·1981 

o/r. Bureau of Highway Design 

'-'"I'~ u:,, .,u, I Shi . .£. Of i 

Chi RC-26 



c-..,,.,.,., 

1/8' 
•.... _. ,,,., .. ·. l ..... ' . 
. : .. _." w* 

1 ~ Tope Bond Breaker 

Sealant Reservoir n Existing Steel Plate, 
See Notes 1,2 a 3, This Sheet. 

.-p;~;},-' 
TYPE 2 

Ya" n 1i 
:~-.-.-:: .... : 
._:~":-~io: r,;-~ ;,,J'\: 

L_ ~Joint Sealin~~-ti;~:r·ial 

Joint Backlnq Material 
When Necessary 

-:~~tj ... ; ,. 

JOINT 

.~ 
v; 

Seala!lL 
Resorvoir 

Tape Bond Breaker 

Sealant Reservoir 

! !!]---Existing Joln'f 

--b<: :~:r· 
-~-r :~\ 
: t!: ~/: 

TYPE 

REHABILITATION 

-1,.·: ;'Q·. 

:"':::. ~---' I I': q; 
. ·"~ :~.----

r.' • int Seallng Material 
·:A· ... 
·;:~·:J}··-

Tape Bond Breaker 

----{ I-- i,; Initial Saw Cut 

DETAIL B 
WHEN THE EXISTING JOINT IS REPLACED FULL DEPTH 

See Note 5, This Sheet. 

*See Note 4, This Sheet. 

NOTES 

The existing steel plote is either 14 Gouge with a lopped top, or a flat 
_plate ~{ thick. 

2. Where on existing joint contains a steel plate, it shall be removed to 
the bottom of the new sealant reservoir. 

3. If the slob is· being replaced adjacent to on existing joint, the 
removal of the steel plate or premolded expansion material below 
the new sow cut is optional. 

4. When the existino joint spacing is less !hon 50', W shall be 3f. 
When the existing joint spacing is 50' or more, W shall be I". 

5. Where the existing pavement hOs been replaced at a transverse joint, 
the joint sealant reservoii" shall be constructed in two stages. The 
first stage shall consist of sowing the lnillal cut to the width and 
depth indicated in accordance with the applicable requirements of 
Section 501.3 (j) I, Form 408. The second stage shall consist of 
sowing the sealant reservoir to the width and depth indicated. 
This second stage sowing shall not be performed untll the concrete 

has hardened sufficiently to permit sawing without damage by 
blade action to the concrete adjacent to the joint. No raveling is 
permitted. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE PAVEMENT 
MAINTENANCE 

JOINT REHABILITATION 

Rzmmend,qd . _Ma~G,1982 IReco~d Moy6,1982 
I ,~ ,.,,, ,Yf() 13Aa·- .J o/ 
Director, Bureau of Highway Design lefHighG.Efgineer 

Sht.!.ot~ 

RC-26 



,,,._,,...,,, .. ~&~ ,.,,., ,,,, ,,.,. 

'a0

{!mmJ7 

1,~'{3mm) 7 I 
:~:~tt~· 

w• 

Seotont 
Reservoir 

w• l,,8" {3mm) 

,.....-t-t-- Existing Joint 

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

Joint Seoling Moteriol 

Tope Bond Breaker 

It.------------ Existing Steel Plate 
See Notes l,2,S.3 

~:·,i¼./ -+~ .. '.iJf-: 
·-.:~:- 'A:l'" 

TYPE 2 

tW? 
w• 

:.\~~-

Joint bocking moteriol 
when necessary______...... 

Joint Sealing Material 

Tope Bond Breaker 

Sealant Reservoir 

Existing Joint 

TYPE 

JOINT REHABILITATION 

:~fl 

YS'c~mm) 

Sealant 
Reservoir 

:f1;1 
"·~· ' 

r-1/8' (3mm) 

tr 
Joint Sealing Moteriol 

Tope Bond Breaker 

--J [- 118' (3mm) 
Initial Saw Cut 

DETAIL B 
WHEN THE EXISTING JOINT IS REPLACED FULL DEPTH 

See Note 6 

* See Note 4 

Longitudinc, Joint or Edge of Pavement 

Existing Dowel Bars ~ 

Greater thon s't229 mm) 
in Width 

aod 

Greater !hon 5"{127mm) 
in depth~ 

r---1--T- 6"(152mm) 

Poy Umit, min. 2'(610mm) 
See Note 5, this sheet. 

--,-6"(152mm) 

I - --.... Poy Limit 2' (610mm) eoch side of Joint. 

r---1--1- 6"(152mm) 

Poy Limit, min. 3'(915mm) 
SH Note 5, this sheet. 

1----1--1- 6"(152mm) 
;41(l9mm)Exponsion Tiebolts,1'(305mm) ___/~-------+1---~---~---~­

c. to c., See RC-26, sheet 2 of 3 

TYPE 2 REPAIR 

11Q 
1~1 

VOiDE'D B HAA/f:£ 

NOTES 

The existing steel plot~ is either 14 Go. with a lopped 
top, or a flat plate Its" (3mm) thick. 

2. Where on existino joint contains a steel plote it shall 
be removed to the bottom of the new seolont reservoil". 

3. lf the slob is beino replaced adjacent to on existing 
joint, the removal of the steel plate or premolded expamion 
material below the new sow cut is optional. 

4. When the existing joinl spocinQ is less than 50' {15.240ml, 
W sho!l be 3/4" (19mm). Wt. the exisfilJII ,ioint 1pocin~ 
is 50 {15.240ml or more, W shall be I (25mm). 

5. Patch Limits for Type 2 Repair to be midp:,int belW1en 
exiatino dowel bors which ore 12" (305mm) oport. 

6. Where the existinv pavement ho• been replaced ot o 
tronsverae J·oint, the joint aeolont reservoir sholl be 
constructe in two stages. The first stave shall conlilt 
of sowino the initial cut to the width and def)th indicated 
in occordonce with the oppHcoble requirements of 84,ction 
501.3(j)L The aecond 1toge shall consist of sawing the 
sealant reservoir to the widlh and depth indicated. This 
second stage sowinQ 1holl not be performed until the 
concrete hos hardened sufficiently to pennit 1owtn11 
without domooe by blade action to the concrete 
adjacent to the joint. No ravelino is permitted. 

7. If more than 60 % of o lone 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 Patching. 

See Note 7 

Greater than 3"(76mm)----, 
in Width 

" 

Sawed 

Poy Limit {X) 

,,, 
Poctioo~. 1/Aw,o facmi,e "'"°"back 

Pavement ~·-. '.':: fr / Pavement to be 
~emain : ~J:4 :__ _/ Removed 

:t:1."f"_>:-. ---
/ 

_/ Greater than 11t;• (38mm) 
in Depth 

Poy Limit, measured of X;2 

TYPE I REPAIR 

3" (76mm) --j 
Mox. 

1 

" ood t 
1112 {38mm) Max. 

Dep1h --

NO REPAIR REQUIRED 

CONCRETE JOINT SPALL REPAIR 

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 
Recommended Sept. 8, 1981 

4£1 & 4 C 

Dir. Bureau of Highway Design 

App,UL s,,,. 8, 1981 I Sht.LOf }_ 

'./,J)~ 
C ef High~ _ .,.,,,,~IRC·2f> 



~ 
;; 
i 
• C 

.3 

-

Type P Joint ·~ 
I 

15' Typical 

PLAN 

ROADWAY 

Type L Joint 

fa.bolls o, I / 
Tie Bors _/ 

Ot)'ler Pavement Plain Cement Concrete Pavement 

A 

L 

I 
I 
I 

' ' I 
I 
I 
I 
I 
I ----·---r---

A 

_J 

Type L Joint, r OS Required 
_L ____ _ 

Adju,, Skew,i \ 10' Min. T icol S ocin 
as Required \ 20' Max. 

I 
I 
I 
I 
I 

w 
PLAN 

0+2"L_ ~ D i-w 
SECTION A-A 

TERMINAL SLAB 

E 
0 

" 0 
~ 

~ .. 
0 
0 

" 
0 
~ 

;; 
i, e 

1#. 
0 
~ 

~ .. 
0 
0 

" 
0 

= .. 
i 

= .. I~- 20· Typical 

Type L Joint, See Note 4, 
-•- ____ i ---·ct: \ · This Sheet 

-'---------
~ 

E 
0 

" 
I -<t-

Dowel Bars~\~ 
Type R Joint 

PLAN 

RAMPS 

~\/ Dowel Bors 

Typical Spacin_, "--";":. ':;-,, 2 
I:~ 
·t 

1-1-

Type L Joint, 
as Required 

Type E 
Joints 

BRIDGE 

och Slab, 

25'-o" Min.i Either Side 

APPROACHES 

Bridge 

I. 

2. 

3. 

4. 

NOTES 
Construction joints, for P.C.C. Pavements constructed on 
subbose , shall be skewed and shall be either uniform 
depth with load transfer dowel bars or butted with 
thickened stabs as shown in the Terminal Slab detail. 
Construction joints, for P.C.C. Pavements constructed on 
a stabilized base, shall be butted and skewed. 

For joint details, see RC- 20. 

All transverse joints shall be constr'Ucted on o ·s, 1 counter­
clockwise skew. On curves, the skew will be measured 
from o perpendicular to o tom;ient on the long radius side 
of the curve . 

When romp width exceeds 14 feet, o Type L Joint is required at mid-point. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN 
CONCRETE 

CEMENT 
PAVEMENT 

l

;z~.~.mended- Moy 6, 1982 . (1.,,.,-,,,.,., . ... ' • .. •,, ' 
Sht.1-0f _g_ 

RC-27 Dir., Bureau of Highway Design 

fl-·· .,. ........ "'"'"'·'"""""'""'"·""' 
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~ 

;; 
j 

• C 

.'l 

Type P Joint 

6
~ 15'(4.572m)T lcal 

I 

PLAN 

Type L Joint 7 
I I i I 

fabolts" 

1 

/ 
Tte Bars _/ 

~u.«"7Cle!t AND LocA-L 
PAVEMENT FOR wld,S€ l 11; ,a,ue g 11101 r,VA'l'S 

Other Pavement Ploin Cement Concrete Pavement 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-----\..---\--- -

A 

__J 

Type L Joint, 

_L :_s _:quired 

Adjust Skew i 10', ( 3.~48 ml Min. Typical Spacing 
as Required 20 (6.0

1
96ml Ma~. 

I 
I 
I 
I 
I 

RoADS 

E 
0 

QC 

:; 

0 
3 
~ 
0 

Ii 
0 
~ 

;; 
j 

E 
0 

QC 

:; 

w ~ 
(1.829ml 

~ 
~ 

g 
QC 

0 

PLAN 

l__ ,,d D 

D + 2" ( 51 mm) c==::::r·,,-z::::::::::::::::===c== r-w 
(1.829ml 

SECTION A-A 

TERMINAL SLAB 

~ 

;; 
j 

20' (6.096 ml Typical 

" ~ 

__ j 
~ 

E 

l:.r - -_set: Type L Joint, See Note 4, 
\ - this sheet 

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

0 
QC 

I -+-

Dowel Bors~\~ 
Type R Joint 

ical Spacin 

Type L Joint, 
as Required 

Type E 
Joints 

BRIDGE 

PLAN 

RAMPS 

~ridge Approach Slob, 

See RC-23 / 

'-

25' {7.620 m) 

APPROACHES 

Bridge 

I. 

2. 

3. 

4. 

y C # 

NOTES 

Construction joints , for P.C.C. Pavements constructed on 
subbose, shall be skewed and shall be either uniform 
depth with load transfer dowel bars or butted with 
thickened slobs os shown in the Terminal Slab detail. 
Construction joints, for P.C.C. Pavements constructed on 
a stabilized base, shall be butted and skewed. 

For joint details, see RC-20. 

All transverse joints shall be constructed on a s,1 counter­
clockwise skew. On curves , the skew will be measured 
from a perpendicular to a tangent on the long radius side 
of the curve . 

When romp width exceeds 14' (4.267 ml o Type L Joint 
is required at mid point. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CEMENT 

CONCRETE PAVEMENT 

Reca,Jl'm'/2::'.~ 31 /972 I Apprnvod :'J::f::.:}"· M · · voi,, t · 
; DirectOr, Bureau of Design Chief Hwy. E~r. 

Sht..l.Of _g_ 

RC-27 
-a:OtY 
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, concte\e 

?\01\"I c,etf\8n 

RAMP CONNECTIONS WITH R.C.C. MAINLINE PAVEMENT 

Reinforced Cement Concrete Mainline Pavement 

Concrete Traffic Separator 

2 

Re\ntorced Cement Concrete Pavement - Romp 

pa,sernen\- RornP 

Reinforced Cement Concrete Mainline Pavement 

~ Reinforced Cement Concrete Pavement - Romp 

Notes= Actual joint locations to be determined in the field. 

The change of pavement type on romps shall occur at 
the first joint beyond the shoulder gore. 

i::: 

I~ ------+=~-' Concrete Pave 

~ 

Vo1DeaJ BY .GE'# 

RAMP CONNECTIONS WITH C.R.C. MAINLINE PAVEMENT 

\ - f\orl'\P 
C oete\e fa·1etn-en 

eio'"?o__-c---

Continuously Reinforced Concrete Mainline Pavement 

Concrete Traffic Separator 

= 
-i~pe E Jo\nt 

continuously Reinforced Concrete Pavement - Romp 

Continuously Reinforced Concrete Mainline Pavement~ 

Conlim.1ously Reinforced Concrete Pavement-Ramp 

C 

~ 
I ---------1-_P_,_''~"-C:•:"':::·:"''-':C~": 

oncrete Pavement - R 

~ 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CEMENT 
CONCRETE PAVEMENT 

RAMPS 

RdJe4 :;; 31 1n, 

7
Director: Burtou of Desion 

Appro,Go,n/4'"iJ;;: 
Chief Hwy. Enor. 

-••01Y 

Sht . .2.. Of .2._ 

RC-27 
111<l\. IY "'""''""""'•'·"""""'"'"·'•'· 



RAMP CONNECTIONS WITH R.C.C. MAINLINE PAVEMENT 

Reinforced Cement Concrete Mainline Pavement 

Concrete Traffic Separator, 

Reinforced Cement Concrete Pavement - Romp 

__ ,,_tnan' .. 'f'Otll9 

_,,.c,...-••'" 
v,d#' u,r-· -

Reinforced Cement Concrete Mainline Pavement~ 

_\_ _\_ 
_\_ _\_ _\_ ± _\_ 

I I I I 

Reinforced Cement Concrete PQvement - Romp 

NOTES 
I. Actual joint locations to be determined in the field. 

2. The chanQt of pavement type on romps shall occur at 
the first joint beyond the shoulder gore. 

-'------'-

I 

_\_ 
_\_ 

I 
I _j I 

_\_ _\_ _\_ _\_ 
_\_ _\_ 

I 
i:;: 

I _j 

=t:i:5:5: 
Pfo,n Cemen1 Concre1e Pavement- Romp 

I I 

RAMP CONNECTIONS WITH C.R.C. MAINLINE PAVEMENT 

Continuously Reinforced Concrete Moinliie Pavement 

Concrete Traffic Separator 

= 
·i'fPe E Joint 

po'lernen\ 

~ Coolin"'"''' Relnfo,ced Conaete Po,ement - Romp 

_ "r,OrflP C:.......-

~ c 0nc1e\e 

y>\oin cernen 

Continuously Reinforced Concrete Mainline Pavement~ 

! 

i:: 
..LL!. ~ "'-Type E Joint ~ Continuously Reinforced Concrete Pavement-Romp 

I Plain Cernen, C 
oncrete Povernent - Rornp 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PLAIN CEMENT 
CONCRETE PAVEMENT 

RAMPS 

<?AA 102 '.{<.' &- I __ijf/'41. 
~romendefi. ~ay 6, _1982 IRec~JJl,mend. ed ;;;oy 6, 1982 

Dir., Bureau of Highway De~ign diief 1:•gh:~ay ~eer 

11<1,CEO B>_ 

'""'· ar 

Sht . .i..01 _g_ 

RC-27 



w. 
0.0. • 

4== · .. ·, ffi· "· ' 
... l,l;PFl.: 

,1 1.0. ·" 
; . :~:---+ 

' C ~.: 

;;; 
Q 

~ 0 
Q • ~ 

"' • N 
"' 0 d 

l~MHh ~ when 
Reinforcement 
specified 

CLASS A 

FilM.._. Sulttfod -
w 

w. 

CLASS B 

w. 

Q 
0 
• 
0 ., 
0 

4d Min. 

w. 
0.0. 

J-11. , . ~ 
~t-·:: =a··,,~.,} ~ 

.. , 
-:'. ·-: 
.<. --, 

C 

CLASS C 

w 

30 11 

2!4" Tamped 

15" 

Tamped Soil 

30" 

No, I B Coarse _/ 
ACJoregate ( Tamped) 

6" Standard 
Pipe U-droin 

Tamped Soil 

"•"•I I •II•,: t !• I I I t' 

Variable :• Batter~ I E tro Depth 1,12 __!_ . 
1t _ .. oin •, r,,11 Pipe~ U-...r • •, , , i •' 

••• 
I I 

24" ~ 
Std.Pipe Tl 

u-dLrain l + 1 

L _ _J 

[:__j 

No.2B Coarse Aggr. 
for Type I B'fm 

Fine Aogr. for 
Type n B'till 

4" layers of 
1oti1foctory material 
thorou9hly tamped 

Variable 

~_J 
W12"Min. 

Excavation over 36 11 in depth 
and for a maximum width of 24 11 

is payable as Class 4 Excavation. 
Subsurface Drain Outlets shall be used for 
Pipe Underdrain and Pavement Bose Drain. 

TYPE I BACKFILL TYPE II BACKFILL 
o.o. :c 

t=··'· >.·;·,.' ;a--+= ~ I ... ~ Q 

~-. ~ 
Q 

7.,•,J(.tY,>7.;;,~)'c,.,.; 
••. · .r.: ' 

1)91' I' of H...,;__ ~ Min., 24" Ma•, 

T,-t, Thru Rock 
or Hard Shalt 

o.o. 
of Pipe 

~11 0 .. 

._,86, '·"\: 
~- 1.0. :~ 
_.;_ -J, ---:at-

Imperfect Trench 

I' 

...... ".;,.•:~, 
j: .. · •:+ ~; .:j 

COARSE AGGREGATE FOR PIPE TRENCH BACKFILL. 

CEM€NT CONCRETE 

t·-::.":·: :•.•':] FINE AGGREGATE FOR CLASS B BEDDING 

~pan 

I ' . '-. / ~I-~ 
< 

C 

0.15 1t Riae(3"Min.) 

Closs C Bedding for 
Pipe-Arch 

Bose Crse. 
or Pavement 

D 

Subbose 

2" Tamped 

No. I B Coarse 
AQoregote (Tamped) 

Q_ 

EXTRA DEPTH 

PIPE UNDERDRAIN 

A Any depth greater than 12
11 

will be paid for as Extra 
Depth Pavement Bose Drain. 

Pavement t 
Bose Crain 

2·3;4• 

2' Extension 
of subbase with rigid 
pavement. 

Bose Crse. 
or Pavement 

Subbase 

.. 
Pavement Base Drain, details 
not shown shall be same as 
Typical Placement . 

t 

SUBSURFACE_ DRAIN OUTLETS 

** No. 2B Aggregate tamped in 6" layers, stortino ot the lowest 
rows of perforations or start of the open joint. Groups of 
perforations or the open joint ('13 pipe circumference) shall be 
placed symmetrically about the vertical center line. 

Curb 

Vories with placement of inlet box. 

Bose Crse. or 
Pavement 

t,:t;,\@¢-)jj 

PVZ2l 
SELECTED FINE COMPRESSIBLE MATERIAL or when directed COARSE AGGREGATE 

LOOSE, HIGHLY COMPRESSIBLE EARTH or other APPROVED MATERIAL 

TYPICAL PLACEMENT 
PLACEMENT AT 
CURB SECTION 

When storm sewer is required 
and it interfers with the place­
ment of Pov't. Bose Drain, 
eliminate the Pavlt. Bose Drain 
and use Comb. S.S. and U-Droln. 

t.O. - Nominal inside diameter of pipe. 
O.D. - 0ut.ide diameter of pipe barrel or shell . 
H.0.- ( Hub OiOIMter) - Outside diameter of pipe ot bell or band. 

W 2.0ft.+ H.D. for pipes or pipe-arches not excHdinQ 48" I.D. o.- Span, respectively, ~I I.Oft.+ H.D. for Cofl'lbmatlon Storm Sewer and Underdraln. 

2.5ft.+ H.D. for pipu or pipe-arches excHdlnQ 48" I.D. or Span, respectively. 
, - Varin in cwfwwtonce with cla11 of btddinQ applicable to pipe installation . 
c - Wheft unstete fMterlol under the pipe hos betn removed, it shall be replaced with suitable 

1Mterlal COffiJIQCted to a satisfactory density , and the bed shaped as specified in Section 601.3, Form 408 
d - I.Oft. ml11l.,u,,n, when prac1'Cab11, 
H - Hei9tlt of fill over top of pipe . 

Note: The uM of CoorM AQQ,e9ote for pipe backfill will be based upon the location and type of pipe 
instollatlon. The material and method of backfill shall be in accordance with Section 601.3(d), Form 408 and 
it wlll be uHd for all pipes carryino aurfac, drainaQe 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 uctions 
except under the followino conditions , 

(I) Pipes located In medians. 
(2) Pipes located under 1wale1 or ditch lines. 
(3) Slope pipes in cut or fill. 
(4) Pipes under drives to private properties. 
{!5) Pipes located in Qraded sections of interchange area. 
(6) Storm sewer outside shoulder area. 

For colculatlno quantltiH of coarse aooreoate, deduct volume occupied by pipe. 

BEDDING a BACKFILL.: FOR PIPE CULVERTS a 
METAL PIPE-ARCH CULVERTS 

* Thia dimension varies to 
achieve and motntoin the 
necessary sub;rade slope. 
The additional 009reQote 
will be conaideired incidental 
to the sub;rade drain 
pay item. 

PAVEMENT BASE 

Bituminous 
Paper 

·>-No. 2 B Coarae 
AQQre;ate 

24" 

-·· Jade Oral, 

I I 
~ 

TREATMENT UNDER 
SUBBASE 

DRAIN 

TREATMENT UNDER 
EMBANKMENT 

SUBGRADE DRAIN 

Drain 

OriQinal 
Ground 

Coarse Aooreoate 

~--1!~ ,, ) L.____ C Subbose . .. 
No. 2B Aggregate** 

COMBINATION STORM SEWER 
AND UNDERDRAIN 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE 

_j!om~en~d_.,, May 6: 1982 
uw .,.,,~, '. ,,. /-;v,,.,. ' . 

Dir,, Burc..Ju of Highwc;y De~ign 

DRAINS 

llUC£D IT 

Sht...l...Of ..l... 

RC-30 
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C 

CLASS A 

Finished Subgrode 

'!f_ 

O.D. 

~ 

! 11 

I ·t ~JEJ L ,1.,,,, .. 
Moo 

Reinforcement 

0 

specified 

CLASS B 

w 

CLASS C 

Tir~ ,,_1i 

ci 
0 

~ 

ci 

~I Flw 
-'771/ ;-/:J t Ii l 

---r1 ----, - -- -=_j 
' E -, 

o, 

,o .. 1 
(762mm}! 

24" 
{610mm) 

!5
11 

(381 mm) 

TYPE I BACKFILL 

Tamped 

Tamped Soil 

24" 
(610mm) 

2" (51 mm) 

Tamped _/ 

No. 18 Coarse 
Aggregate ( Tamped) 

TYPE TI BACKFILL 

Min. 

2"(51mm} 
Tamped 

PIPE UNDERDRAIN 

r-
2'(610 mm) Extension 
of subbose with rigid 
pavement. 

Tamped Soil 

:-:·.·: ····-.·:, .. . 
vorioble :• Botfer __ 

Extra Dept~ • 1,12 
1 

•i I 
Pipe u+--drom : • • 

1 
,• ..... • .... 

24''(6!0 m~ 

Std.P;pe T 
U·dl_roin ] + I 

L ___ _J w (381 mm) 

EXTRA DEPTH 

Ot.J>ED 

No. 2B Coarse Aggr. 
for Type I B'fill 

Fine Aggr. for 
Type II B'fill 

BY C/1/ffl~ ;¢:I 

4"(102 mm) layers of 
sotisfoctory material 
thoroughly tomped 

I 

Variable 

Excavation over 36"{9!4 mm) in depth 
ond for a maximum width of 24"(6t0mml 
is payable as Closs 4 Excavation. 
Subsurface Drain Outlets shall be used for 
Pipe Underdroin and Pavement Bose Drain. 

SUBSURFACE DRAIN OUTLETS 

Swale -~ 

<t. 
6"(152 mm l __d-~i,.,,,,_,,,:_~""1,r------

1/2" (13 mm) per I' { 305 mm) 
of H; !2" (305 mm) Min., 
24" ( 610 mm) Max. 

~

J_~io: ~ n 
- JLJ---J 2 [,~\~.' s;se _J ~ __ mm) M;,] 

Bose Crse. 
or Pavement 

17 
__ .Shoulder or 

Curb Gutter 

.& Any depth greeter 
than 12" (305 mm) will 
be poid for os E~tro 
DBpth Pov'!. Bose Drain Bose Crse. 

or Pavement 
t-- r__J v. ___ Jmpervious Material 

28 Aggregate Tamped------~ ~ 
6"(152mm) layers __ __.--

1 
0.15x O.D 

Trench Thru Rock 
or Hard Shale 

Imperfect Trench 

1·:/·,--i:~.;, '...:1 COARSE AGGREGATE FOR PIPE TRENCH BACKFILL. 

l:~·.t,:4b;~.1 CEMENT CONCRETE 

I':· I FINE AGGREGATE FOR CLASS B BEDDING 

Class C Bedding for 
Pipe-Arch 

@£.¼&AJ SELECTED FINE COMPRESSIBLE MATERIAL or when directed COARSE AGGREGATE 

PVZ/1 LOOSE, HIGHLY COMPRESS!BLE EARTH or other APPROVED MATERIAL 

/ Subgrode 
i;w'Q/i~'l,!),~ / : ':~ / I 

Subbose _/ f1 JI -- ·- -- ~-
" ,,.1 ;{' I t 

2 {51 mm) + "- 6 12" _Pavement 
Tamped 7L-- ~,; 1_,_0 __ 5mm) Bose Drain 

~ • rN , 

' - _j_ 
No. ! B Coarse ___..-- ] j -- · ------

0 

Aggregate {Temped) :_ __ IS" • 
' (381 mm) 

TYPICAL PLACEMENT 

t--·-
' 

l-------CJ'==i---1,,,\•i~4,;,i 

; -~----,-.:c7ce---'l ( 1 
2°'4" j "'- -ii 

(70 mm) , Na, .,J, 
1"(25mm) 

! 
6" ( 152 mm) - ~ 

PLACEMENT AT 
CURB SECTION 

,,----Subbose 

Open joint of rigid pipe or. r + 
1 

i r Closs C Bedding 
perforations for flexible pipe nFl 
may be placed on either side j I 

of the top half as required. -+---t-_ 6"(152mm) 

6"(152mml Pipe dio. at bell or bond + 
12" (305 mm l 

tPavement Bose Drain, details not 
shown slioll be some a» Typical P\ocement. 

t· When storm sewer is required 
and it interfers with the placement 
of Pav't. Bose Drain, eliminate the 
Pov't. Bose Drain and use Comb. 
S.S. and U-Droin. 

PLACEMENT IN SWALE 

Curb-, 

/ Varies with placement 

...,.L ~ Base Crse or 

of mlet box. 

i / Pavement 

I , I 

PAVEMENT BASE DRAIN Open joint of rigid I ~, 
pipe or perforationslllY i ,~ 

for flexible pipe. ! 
Subbose 

I.D. - 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 bond. 

~1 1.0 ft. ( 305 mm}+ H.D. for Combination Storm Sewer and Underdroin. 
W 2.0ft. (6!0 mm}+ H.D. for pipes or pipe-arches not exceeding 48"{1220mm) I.Dor Span, respectively. 

2.5ft. (762 mm} T H.D. for pipes or pipe-arches exceeding 48"(1220 mm} 1.0. 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 o satisfactory density , and the bed shaped as specified in Section 601.3. 
d - I.Oft.(305 mm} minimum, where practicable. 
H - Height of fill over top of pipe. 

Note: The use of Coarse Aggregate far 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 601.3(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 medians. 
{2) Pipes located under swa\es or ditch lines. 
(3) Slope pipes in cut or fill. 
(4) Pipes under drives to orivote pr0perlies. 
(5 l 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. 

BEDDING 8i BACKFILL FOR PIPE CULVERTS 8i 

METAL PIPE-ARCH CULVERTS 

* This dimension varies to 
achieve and maintain the 
necessary subgrade slope. 
The additional aggregate 
will be consid~red incidental 
to the subgrade drain 
pay item. 

-1/,, /, -, 
·'/,·~bb~,>~ . // / / / t 

Variable* 

Bituminous 
Poper 

-..e........c---!- No. 2 B coarse ~l>----- Aggregate 

I ! 

I ··" M;,_ I 

~Imm~ 

-1 
24"{610mm) 

Subgrode Drain 

_J 

TREATMENT UNDER 
SUBBASE 

~, 

VYVY'>'Yx 
\ Embankment 

Variable 

Original 
/Ground 

,~~ No. 2 B Coom Aggcegote 

24"{610mm} 
Subgrode Drain 

~_J 
~w,~;~11 

TREATMENT UNDER 
EMBANKMENT 

SUBGRADE DRAIN 

PLACEMENT AT CURB SECTION 
Details not shown shall be same os Placement !n Swale. 

COMBINATIQf\L_ STORM SEWER 
AND UNDERDRAIN 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SUBSURFACE DRAINS 

Rec2?lr~I, /918 

Directo;/, Bureau of Design 

A~-roved z::"2'Y" / / 9 z., 
n £..<,.£: . ., 

Deputy Chief Hwy. Engr. 

Shi .l...Of ..l... 

RC-30 



Pipe d 

10" a 21• 
24'' a 21" 
30" a 33" 

L 

5 
7' 
9' 

I -#- + =L. Two •4 Bo,s 

TOP VIEW 

i----------- L ---------, 

~{ .. 

SIDE VIEW END VIEW 

TYPED ENDWALL 

i--2•''-I 
-,is,.,,,i e·~ 

T 
L 

Local "nnditions will govern dimension A 

L:2.Sd +12" 

.!;!!.Q. VIEW SIDE Y!.E..W 

TYPE D-E ENDWALL 

Side road wall to be parallel to side 
rood. 

L= 2.5d + 12" 

~~7 

i., TOP VIEW Ff----~-- r f., ____ I! : 
.i :!:-- ,.. __ 

1---- f I 
2"J_ I LI 1--L -- I 

~ ;tf:l'"':-
1-24"--I 

sl!.Q. VIEW SIDE VIEW 

TYPE E-S ENDWALL 

2:1 EMBANKMENT SLOPES 

PIPE I Skew 4" 90" to 60° Skew-4:: 55° Skew4 = 50° Skew4 11 45° 
8 = 30° e" 35° 0= 40° 8= 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 12 

48 6.9 0 6.9 72 .33 73 7.5 ,5 7.8 8.0 .67 8.5 6.9 12 

54 "5 0 8.0 ,0 ,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.l .5 13.0 10.8 ,67 14.1 11.5 15 

2:l EMBANKMENT SLOPES 

PIPEf 
Skew-4 = 40° 

B = 50° 
d L ' w, 

in. ft. ft. ft. 

36 7.0 -75 6-2 
42 7.8 .75 7.8 
48 8.5 .75 9.4 
54 9,3 .75 10.9 
60 10.1 .75 12.5 
72 11,7 .75 15,6 

SD: _d_. __ d 
Cos. a Sin Skew 4 

L = so+ 2.3' 

s.-, 

2d-2' w, for 2:1 Slope "cos. 9 

-~,,_, 

Skew..; 2 30° 
9= 60° 

L ' w, 
ft. ft. ft. 

8.3 1.33 8,0 
9.3 1.33 10.0 

10.3 1.33 12.0 

11.3 1.33 14.0 
12.3 l.33 16.0 
14.3 1.33 20.0 

30° 

Skew4 =20° Skew,4 =10° 
9=70° 9= 80° 

L ' w, L l w, w, A 
ft. ft. ft. ft. ft. ft. ft. in, 

II.I 1.75 11.7 19.6 5.0 23-' 4.6 12 
12.5 1.75 14.6 22.5 5.0 28.8 5.8 12 
14.0 1.75 17.5 25.3 5.0 34.6 6.9 12 
15.5 1.75 20.5 28.2 5.0 4o.3 8.0 12 
16.9 1.75 23.4 ~-' 5.0 46.0 9.2 15 
19.8 1.75 29.2 36.9 5.0 57.6 11.5 15 

W for variable slope when X" horizontal 
dimension of the slope designation. 

X 
W "Cos.a (d-0.5-1)<°1 

0 
Skew4 

---+-

1 ==::zt--3-#4 Reinf. Bars 
I 

J. 
'3" 

-:.::.:-_:.:::. 

SIDE VIEW END VIEW 

TYPE D-W ENDWALL 

NOTE: 

/ _,/ /, 
,;Y .1/ ,;)" 
/ / / 

"/ /61/j/ / / 
V •' / :f/---- /_ / 

// //1/ :~1/7 
/ ~' /. I / / I 

/ / , I 
£, I 

V 

/ .,- 111 :, .../11.111\.-.~ 1/// "' 4" l~~i 
~! / ~~- I 

/I I 

~-,~:---JI 

"f4". / '" H= 12 or pipe 3- ., Reinforcing Bors I - 6 long. 
15"for s"pipe 
16"for au pipe 
1811for IO"pipe Cover bars with cement slurry paint or 

bituminous point. 

SUBSURFACE DRAIN OUTLET ENDWALL 

ll'<lnciudes 4\" Semi-circular 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ENDWALLS 
All e)(posed edges shall be chamfered {I) one inch. 

Rec44n;a-;~:: 3
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-i 
'I; 

Poved Shoulder 

Exlstlno Ground Line 

JI 
J 

WideMCI Pa\ltlment 
(II" Curb Gutter 

Metol'Pip_, 

'----Bend 

ADJACENT TO STRUCTURE ANO/OR PAYED SHOULDER 

f°RoNT ELEVATION 

-r----'ir r.... ., _____ _.., I 

-------{ 

// \ 
! \ 

~ 

\;. 
'' ,, ,, 

,. 
, .. 

7• 

a 80. Metal Fittln9 

~ F Joint Riveted 
./ Joint Welded 

r FrH Slidlno Joint 
betwMn Slope Pipe 
FittinQ a Pipe 

. ~lh,. 

~~~:'°'"' -<\~/-/-

SID£ ELEVATION 

NOll'ltnol Dimensions {Inches) 

Diameter for 2:J Slopes 

of Pipe* A B C 

12• 

15' ,.. 
28"' 13 II 29,,,. 18 14 

31"'~ 19 17 

• NOTE= Slope pip11 draining only shoulder ortas In 
embankments, other than tha11 adjacent to 
structures, lhall be rntricted to 12• 1n 
diameter ( Minimum). 

SLOPE PIPE FITTING-TYPE A 

Proposed Ground Line 

SIDE VIEW 

4" Min., See Note 2, This Sheet. 
~-~-~-----+-,-, 

(,, 

6" 

Remove portion of Endwall 
Footer as necessary to 
anon pipe. 

ENO VIEW 

CONCRETE COLLAR FOR PIPE EXTENSION 
{For Pipes up to and Including° 33"~ See Note 1, This Sheet). 

Par Limit A.C.C. Pipe Plly Llffll1 Metal,... 

12" 
12•1MINI ·• 

I 

Golvanlzed 11161,-t Pl 
tame Gove OI Pipe (M 

- I . "'"""'' 

1 ·, r-I I 
I I 

A.C.C.Pipe I I 
I' 
I I 

v 1 I 

' I ' , I o 
I I 0 
I I o 

I I : 
I I o . 

I .: 4i\-.."}_/:.•,t~~:;;-:)t!t;J 
·····'. ··, \ - , Cool. PtH-1 lalld Cement 

~ 

Pavement 
;P.:·,V.'.<>;;.i':-' 

Shoulder -1 
Limits of Coarse Aogregate 
for Pipe Trench Backfill 

Ground Line 

OUTLET PIPE THRU EMBANKMENT SLOPE 

PoLLimit of R.C.C. Pipe 

!!" 
!.'...,_' 

~.; . .-·K;: #f'&,:..:{ ··-~f: 
I : 

I I' 
' ' ' ' I! lj 

R.C.C. Pipe : :

1 
·1 i 

I : I 
1 I 1, 
1 1 II 
I I I 'I 
' ' ' ' {f'?;;;:.tt.·~.?j:-~~7'~1.7.1-

Pay Limit of Metal Pipe 

J~" 

Std. Metal 
Cannector 

Paved Invert 

!!_" 

Std. Conn•ctinQ Bond 
Portlond J 
Cement Mortar 

.,_____Join! Caulked 
with Jute 

SECTION 

METAL PIPE CONNECTOR 

NOTES 

1~ 

Metal 

~ 
• 

I. For other types of endwalls and for pipes larger than 33".0, special collar 
designs are to be shown on the drawings. 

2. Portions of e1.lsting endwa11 may need to be removed to maintain If 
ground cover. 

ALTERNATE METAL PIPE CONNECTOR 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN + Adju1t l.enQth ta abte!n ..,.n 2ft 
Le1111tt11 of CanneclillQ Pipe. 

SLOPE PIPE FITTINGS 
AND CONNECTORS 

ReS'lmmendAd M-:, ":. ic:it. 2 

,, .. ,{ '·.' .;:_~ ,h,,--

Dir .. burr .,.r of , ,;,;,,Fl 

Sht.1-0f _!_ 
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"' 

.-
& 
0 . . 
"' w 

1 
~ 

Poved Shoulder 

Plain Cement 
Concrete Curb 

s,,.,m,nous Cor.cce1e Cu-b 

Widened Pavement 
or Curb Gutter 

Ground Line .1...__ .:i end 

ADJACENT TO STRUCTURE ANO/OR PAVED SHOULDER 

~!f~ -*-6' 

«), 
Operi Mouth 

I 
,' 

I I " 

- FRONT ELEVATION-

,:---------------

-PLAN-

_I''..;!... 

14 Go. Metal 
Fitting 

' 
7" 

8 Go. Metal Fitting 

Joint Riveted 
Jo1'lt Welded 

\ 

Flange 
112" Weld 

2"Centers 

Jo,. 

.':<. I 

·,. 

1 Free s1,d,ng Joint 
, betweer S·c_ e Pipe 

j ,0 ,tt,ng 8. Pipe 

'C 

, ):te,,Q 
',o@ '/ 

-SIDE ELEVATION-

Norn,nol D•rnens1ons (Inches) 

Diameter fo, 2: I Slopes 

of Pipe* A B C 

12" 

\5" 

18" 

28 1~/l6 13 II 

zg':1.116 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 

~--L,m,t R.C.C Pipe I 
t-'ay Limit Metol Pipe 

12" 12"{MIN 1 t r--~~-1 
I 

' I i < / Galvanized BUkheod Plate 

! - some Go,;,, 01 Pipe (Minim 
I 
I 
I ----~-

I 

,, 
I I 
I' 

R C.C Pip• I I 
I' 
I I 

A I 

' I : ' I 
' ' I I ' I ' ' ' I ' ' 

\\~-"it:·b~ !•J ':Ji~ :;=1 I ' ' 
.. ··-·,;·" \ t Unr,n, ______ .,,,,,, I CMI Portlond Cem111· 

-SECTION-

,ml 

Pavement -
:•,¢':.c,·,;. 

RC.C. Pipt 

Shoulder 
Limits of Coarse Aoqr1'gote 
for Pipe Trenci, Backfill 

OUTLET Pl PE THRU EMBANKMENT SLOPE 

Pay \-•rll1t of R,C C. Pipe Pay L,m,t of Metal Pipe 

12" 

."'t.'·".'-.,~~~- "., ,;·'"· . 
:!.......J. 

R C.C. Pipe 

24'" 

Std Melol 
C<..nnector 

\ Paved Invert 

\ 

12" 

:··.•:::/·>.~ ... ,..., >~ Sid. Coc,nl!ct,~9 Bond-· 

Portland Jo,nt Caulked 
Cement Mortar with Jute 

-SECTION-

METAL PIPE CONNECTOR 

Ground L1n1----' 

Meta! 
P,pe_,...,. 

ALTERNATE METAL PIPE CONNECTOR 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
4 4.djust len,;,th to abkiin even 211. 

Le119ths of Connectin11 P;pe. 

SLOPE PIPE FITTINGS 
AND CONNECTORS 

Rec/4end4?~/S, 1y77 

' .'iJ., ,tf g 

Director, 8ul'eou of Desi_in 

ipro'l'ed ?,1...-,..., ,-:r, ,,r, ,~7 

tJ. e,CLI 
Dep~!J Chief Hwy. !_1!9_r. 

Sht.1...0f _!_ 
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TYPE-I CONNECTION 
Sizes: 18"-24" Circular Pipe 

Threaded 
Rod Rod 

Holder 

TYPE-2 CONNECTION 
Sizes; 30'!... 36" Circular Pipe 
a 1s'k11" to 58"x 36" Pipe -Arch 

-----

TYPE - 3 CONNECTION 
Sizes: 42" a Greater Circular Pipe 
6 65'X40" to 85"x54" Pipe -Arch 

----=. 

TYPE-D CONNECTION 
Sizes : 1811-3611 Circular Pipe 
a lB"xll" lo 58"x36" Pipe Arch 

I ALTERNATE TYPE CONNECT IONS FOR STEEL OR ALUMINUM I 
Diameter 
or Span 

Diometer 
or span 

See Note 3 
~ See Note 9 

__, 

Toe Plate 
See Note 8 

I 

'I 
I 

See Note 7------J.Ji 

I 

w 

64 Holes on 12" centers Mox. 

ALUMINUM ALLOY END SECTION 

DIMENSIONS OF END SECTIONS 

1/2" 4i Rod approx. 18" Lg. 
inside rolled edge to 
reinforce corner. 
See Note 10 

Skirt Lip 

__, 

w 

\ 
I 
\ 
I 
I 

\ 
I 
~ 

A. I 

2. 

3. 

4 
5 

I 
2. 
3. 
4. 
5. 
6. 

7 

8. 

ho, 10 o ) =-,-, --~ 

- -o- ---o- ---o- - -~ooC~--~q-XL 
9. 
10. 

DIMENSIONS OF END SECTIONS 

t- .!::!.Q!~§__on _!?:_"_c~_DJer~--~a~-- -----j 
STEEL END SECTIONS 

DIMENSIONS OF END SECTIONS 
FOR GALVANIZED STEEL PIPE 

-
Pipe Dimensions - Inches 
Diam. 

FOR ALUMINUM ALLOY PIPE -ARCH io A 8 I H L 

L 

~-
bond 

Toe plate 

SIDE VIEW OF TYPE-3 CONNECTION 

NOTES FOR STEEL ENO SECTIONS 

' \ 

END 

/ 

VIEW 

All 3 pc. bodies to have 12 Ga. sides ond 10 Ga. center panels. Width of center panels 
to be greater than 20 % of the pipes periphery. Multiple pane! bodies to hove tap seams 
which ore to be tightly joined by 3/8 11 if, galvanized rivets or bolts. 

Reinforced edges to be suRp!emen_ted with galvanized stiffner _angles for the 60 11 thru 84" 
circular pipe, 79"x 49" ond 85 x 54" pipe arch sizes. The angles will be 2'X2'ic. l/4" for 60"thru 
72"circulor pipe, 79"x49"ond as''xs4"pipe arch sizes and 2 1/2"x 2l;2"xl/4" for 78"and 84" 
circular pipe. The angles to be attached by3/8"if,gotvonized nut and bolts. 

Angle reinforcement wil! be placed under the center panel seams on the 79".,_ 49" and 
85'X54" pipe arch sizes. 

Galvanized toe plates to be provided on ell end sections. 
The Type D connection shall be used to connect end sections to pipe which hove other 

then annular corrugotions. Other designs will be acceptable provided no leakage results 
from the connection. 

NOTES FOR ALUMINUM ALLOY END SECTION 
Skirt shall be mode from aluminum alloy 3004-0, clad 5% eoch side with alloy 7072. 
Corner plate ond top plate shall be the same material and gage as skirt. 
Rivets shall be aluminum alloy 6053-T4. 
Threaded rods sholl be oluminum alloy 6061-T6. 
Connector lugs, bolts, and nuts shall be hot-dipped galvanlzed steel. 
Skirt for pipe sizes 18"to24"incl. and spans 18

11 !036" incl. for pipe arch shall be 
from one ( I) sheet. 

Skirt for pipe sizes 30"to48" incl. and spans 43'\05811 incl. for pipe o-ch shall be 
from two (2)sheets. Skirts for pipe orch with spons of 65"and 72" shull be made from 
three (3) sheets. Provide 2 11 lop joint fastened with 3/8 11 if, rivets on center line spaced 6'i::-c. 

Toe plate shall be from the same material and gage as skirt. Locate punched holes to 
match holes in skirt. Provide 3/8" bolts and nuts for assembly. 

Pipe-Arch span size--Length Toe Plate - Pipe size---Length Toe Plate 
ta"- 43" ------ w+10" ts"-3d' w+10" 
so"- 12" ------ w+ 18" 36"-48" w+22" 

Connector section, when specified, shall be corrugated aluminum alloy pipe. 
Reinforcement for edge of skirt shall be aluminum alloy 6063-F. · 

·~ 

DIMENSIONS OF END SECTIONS 

I---- FOR GALV~IZE~ STEEL PIPE-ARCH 

w Dimensions - Inches 

L - - -
X X 

'"l_j 
F 

Construct P.C.C. 
toe wall. 

;---------

Groove on 
Tongue on 

PLAN 

outlet end 
inlet end 

C 

SECTION X-X 

8 

Y!!riab/e 

l
==-==-=-f=~:::------_-::-;S'!!Pe_ ,,, N;~~i~kment 

11 1
1 

:,... ,:: Slope 

:1 i: \ -
-=----=----=-----"1~ - 11 \ --

End Section 
Planned Culvert Length 

Diam" 

I 8
11 

21 
24 
27 
30 
33 
36 
42 
48 
54 

SLOPE DETAIL 

CONCRETE END SECTION 

CONCRETE END SECTION DIMENSIONS 

A" a'-" c'-" o'-" E'-" 
9" 2'-3" 31-1011 6'-1 11 3'-o" 
9 2-11 3-2 61-1 3-6 
91/2 3-71/2 2-6 , 6-ll/2 4-0 
10112 4-0 2-11/2 6-11/2 4-6 
12 4-6 1-7~/4 6-1'¥4 I 5-0 
131/2 4-!01/2 3-31/4 8-lo/4 ; 5-6 
15 5-3 2-10314 8-[3/4 I 6-0 
21 5-3 2-1! 8-2 6-6 
24 6-0 2-2 8-2 7-0 
27 5-5 2-ll 8-4 I 7-6 

GENERAL NOTES 

F" 
2V2" 
2'l'4 
3 
31;4 

I 3112 
3Cy4 
4 
4V2 
5 
5 1/2 

End section shall be of the same material as the pipe or pipe 
arch culvert lo which it is attached. No coating is required 

2. End seclions for aluminum alloy or steel pipe, with o diameter 
larger than 54'; used on the inlet end of a pipe culvert 1 shall be 
anchored. Detoils of the anchor shall be shown on the drawings. 

FOR ALUMINUM ALLOY PIPE Pipe Arch Dimensions - Inches 
Inches Gage ±1" Max. '±1" ±1 V2" ± 2" 

Pipe Arch 
in Inches 

A I 8 I H L w 
Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN Pipe Dimensions - Inches 
Diam. 

A 8 H L .I w io 
Inches Gage + I" Max. ± I" ± 11/2" ±2" 

18 16 7 9 6 31 36 
21 16 al/4 II 6 36 42 
24 14 91/2 12 6 42 48 
30 14 12 15 1v2 521/2 60 
36 12 14 18 9 63 72 
42 12 16 21 101/2 731/2 84 

in Inches 
A 8 H L w M 

Span Rise Gage +1" Ma-,.. +1" + I ~2'' + 2" 

18 II 16 41/2 9 6 19 30 12 
22 13 16 51/4 10 6 23 36 12 
25 16 16 6 1/4 11 1/2 6 28 42 12 
29 18 14 7 14 6 31 1/2 48 12 
36 22 14 8'¥4 16 6 38V2 60 12 
43 27 12 103/4 171/2 7"18 47 75 12 
50 31 12 12 1/4 20 9 Va 54 85 12 

18 16 8 10 6 31 36 
21 16 9 12 6 36 I 42 
24 16 10 ' 13 6 41 ' 48 
30 14 12 16 8 51 60 
36 14 14 19 9 60 72 
42 12 16 22 II 69 84 
48 12 18 27 12 78 90 
54 12 18 30 12 84 102 
60 12 18 33 12 87 114 
66 12 18 i 36 12 87 120 

Span Rise Gage ± I" Max. : ± L 
18 I! I 6 7 9 30 
22 13 16 7 10 i 36 
25 I 16 ! 16 I a I 12 l s I 20 i 42 

µ9 l 18 I 16 ! 9 1_4 6 7 32 48 
· 36 I 22 I 14 10 16 6 I 39 so 

f---43_4"-27 14 12 18 a I 46 75 
50 131 12 13 21 9 1 53 B5 
58 I 36 - I 12 18 26 : 12 I 63 90 
6s J 40 J 12 ·-re·· 30 1 12 1 10 102 

END SECTIONS FOR PIPE CULVERTS 

48 12 18 27 12 84 90 58 36 12 14 26 !O::YB 63 96 12 
65 40 12 15Zr4 23 10°1a 70 112 24 
72 44 10 171/4 24 12 Its n 128 24 

72 12 18 39 12 87 126 
78 12 18 I 42 12 87 132 
84 12 18 45 12 87 138 

12 I 44 I 12 18 I 33 I 12 I n I 114 

,-g 149 I 12 I 18 I 36 I 12 I n 1w I a 5 5 4 12 10 3 9 12 I 11 130 

Recommended ; /5, /?77 

/!JL)£ ,:. 
Director, Bureau of Design 

rroved 7,?_, ,~ ''n'T 

.Z,ll,d-
Deput)'Chlef Hwy. En;r. 

Sht....!..Of j_ 
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Grote 

Type C Inlet Concrete Top Unit 

Grode Adjustment Rin9 
(if required) 

Inlet Box 

TYPE C INLET 

Grote 

Type M Inlet Concrete Top Unit 

Grode Adjustment Ring 
(jf required) 

Inlet Box 

TYPE M INLET 

Grote 

Type C Frome 
(Structural Steel Shown) 

Grote 

Typ1 S lnl1t Coneret1 Top Unit 

,Type C Inlet Alternate Concrete Top Unit 

Grote 

.,.....------:-Type M :'rome 
(Cost Iron Shown) 

Grode Adjustment Ring 
(if required) 

-~Inlet Box 

~Grode Adjustment Ring 
(if required) 

Inlet Box 

NOTES: 

2. 

3. 

,. 

TYPE S INLET 

Grode Adjustment ftil'IQ 
{if required) 

Inl1I Box 

This drawinq is intended to depict the various components 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 - FromH 
Sheet 5 - lnl1t Boxes 

Each type of Inlet shown is suited for a particular situation. 
a. 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. 

The selection of components to achieve o specified inlet type is the contractors responsibility. 

~. Pipes will be located as/required. 

i-~- Weep holes shall be\fustolled as required by Section 605, Form 408. 

6. Grode Adjustment Rings moy be of masonry or precost concrete construction. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
INLET ASSEMBLIES 

Recomme~ Sept. 8, 1981 

4n .+·, 
Dir. BUreou of High'NOy Design 

Approvltl Sept. 8, 1981 

Ch~~:zir. 

""'"'""'---

Sht.l..Of .§.. 
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SECTION A-A 

TYPE C 

B 

c -

0 

j I 
' ~ .-- -

._, 
C, 

"' 
' 
' I 

l 57~; 
L..s 

7½, 42~~· 1,;· 

LJ 1nJ L ... 

SECTION A-A 

·-~' 
i(l 

~ 
~.' 

5'-'r 

Normal Gutter Slope 0.0£-Ft.tFt. ·,." 

?n _,1" 31_ii 
R•I" 

§_" 

Gutter Grode Poi,f 

I~• 1\'~(min) 
Q 

24" 

SECTION wtf cw-ti.. ~~c::,: 

7" 

Jr~~I 
~-

31f," 

Gutter Grode Point 

24" 

SECTION 8-8 

6" 

~, 
"' ., 

TYPE C ALTERNATE 

t 

1 

r' 

I 
A 

' 7 

' 
•,_ 
"' 

49io I 

571<; 
L+e 

r¥~ ,,;fl 
I 

45"4 1 6" I I 611 
I 

' ' ' 
SECTION A-A 

TYPE 

c>-8 

t 
7-

' 

j... 'lo 
"' "' 

48~-

' 
' 

5_7~4 

~ ---r -

11 .~ 
' ' I l ' ' 45!·4' ' I ' I 

' ' ' ' ' ' ' ' ' ' 
SECTION A-A 

TYPE M 

*See Nott 6 

I" 1\t." 

'lo 
"' 

' i ' ' ' ' ' ' ' ' 

s 

~ 
6" 

~ 
,, 

•.,[ • I Y~ • ~(min) 

' ' 24" 
' ' I 
' 

SECTION 8-8 

I 

NOTES: 

Al I Inlet Tops that ore Cost-In- PIOC6 shall conform to the 
shape and dimtnsions as shown on the stondord and, at 
the option of the contractor, may bt monolithtc with the 
Inlet Bok, 

2 Concrete Top Units which seat the orate directly within 
the unit shall utilize I~ ll 1Y; angles e~ in the 
concrete as o beori09 area for the grate. 

3. This standord d-,icts the shape and di1M111iofts required 
for uniformity (Mid cotnpotobility. It is not ifttended to 
show tM details requittcl tor monufacturint eftd handling 
pr•co1t unit1. Only thoH itH1s wj,ich ar• sv,,lied by on 
approv•d monufactur•r 01 listed in Bulletin Mo. 15 will Dt 
p•rmitt•d. Any monufoctur•r dHirint to Dt liate4 in 
Bull•tin No.15 for thHe units shotl subfnit a 22.•x sg• 
(559mm x 914mm)~ib4e &hop~ - h Motlfiols 
and Te5ting Division, IMeou of Contract Quality Control for 
opproycl. The shop drcwings must snr,,w ol I dn::lils includirlQ 
dimeMions, toltranen, hond+iog reinforcement, ood ony manwfacturing 
drafts. 

4, Wh•n•ver on ifllet is required within o Mountobte Curb 
Section, a Type M Inlet will ~ located odjocent to tht 
bock 9doe of the curb and will be flush with the 
pavement surface. See RC-65 for install01ion detofl1. 

5. 

6, 

Typ1 C Inlet Concrete Top Units shall IN dowelled with 
2- :le X t'-o" dowell bars and ~" premoldltd 

expansion joint fill1r 
curb sections. 

when connecting adjacent 

The placement of the Type S Inlet relotive to the 
gutter Invert is depend1nt on th, rate of beck slope. 
Back slopu greater than 2, I shall have the inlet 
located whera the bock slop, line lnteructs the NCk, 
top, outside corner of the inlet. Back slopes less 
than 2,1 shall have the inlet located where tht 
back slope line intersects the edge of the tnlet grate. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
CONCRETE TOP UN ITS 

Recommended 8•-pt. 8, 1981 I App,~, 1981 Sht._g_Of _§__ 

,41J&, ,, .,,(~~ RC ~A 
Dir. 1,Jreou of Highway Design Ch' f Highway~ • 

"""' a, _____________ _ 



Sea Typical 
Corner Detail 

3
1 -1\ 3/4

11 ,,~, --n- 31/ 

3'-11 31,/ 

i------- 1 r''," 7~ %"(T,i ,) 
See Typical 1 3 3/4 1 

I SECTION A-A ,---m 21/2', 
Corner Details A -

/ 

:.~ 
N 

b = t= t= t= t= ea t= t= t= t= t= t= ~ = = t= I= ' 
\ ' 

-N 

' 
\ 

\ 

\ 1\ 

\ ' \ _i 

\ 
\ \ ,1 1/4"Min, "" 10 Transverse Rods " 

'" { ,, 
\ 

\ 

l't,"(Typ) 

. 

3/a"JC l 1/2" )[ I 1/2' Spocer(Typ.) 
7: , See Grote Spacer Detoil 

24 Bors Of I 'la' c. to C 

'\ ~ ¼"Min. ('<Typ.) 
't4'Min. 

~ot4Y/c.toc. 
t,,2" H•25" Rod (Typ.) 

11 ~ Bors 
ot 21/8' C.toC. 
1/i" IC 2 t,,~' • 46 !/4" Bor(Typ.) 

¾i"1t2 11;')[ 25 !I/ B<r{Typ.) 

STRUCTURAL STEEL GRATE 

.,{~ 

» 
¼"Min. 

(Typ.) rwMin. 

1//Min ~ ....., 
(lyp.) ) 11

4
11 Min. 

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

1t," C.IOC. ~ ~ 
%" ~ 1 ½" x I 1/2' Spocer(Typ.) 

GRATE SPACER DETAIL 

o/e"Min. ({Typ.) 
' g ;,8" Min. 

\ ~I 3/e" M'.n. ((Typ.) 
3,/4J'' Min. 

TYPICAL CORNER DETAILS 

DETAIL D 

/~ ,J~ 
1-

STRUCTURAL STEEL GRATE 
BICYCLE SAFE 

{Tylll G>--v-=,.,"' 

xl.662" 

See Note 7 For 
Slot Fabrication 

DETAIL E 

~C\I 

~~ 
N 
I 

'" 

,,11 .. I l'/2 r 3' 1131~ 

CAST IRON GRATE 

I" . 
'/4 Min. ((Typ.) e 

I" 1~ 

=-~ 
N 

l" 

SECTION C-C 

(DI 

' en 

z 
0 
;:: 
u ., 
<f) 

2. 

3. 

4. 

5. 

6. 

NOTES 

Grates shall be ductile or molleoble cost iron or structurol ~ode steel. 
Grotts monufoctured from Groy Cost Iron shall be submitted for opprovol. 

Al I welding required for the fobricotion of structurol steel grates sholl be 
accomplished in accordance with Section 1053.21, Form 409 Specifica­
tions. Welding shops fabricating structural stNI 9"ates will not be required 
to be Amedcan Institute of Steel Construction (AISC)certified. 
This Standard depicts the dimensions required for uniformity and int~­
ability. It is not inteooed to show the various details required for fabrication 
or manufacturing. Only those items supplied by on approved morufoctirer, 01 
listed in Bulletin No. 15, will be permitted. Any rnonufocturw desiring to be 
listed in Bulletin No. l5for tt..units shall submit a 22"x3&• reproducibMI lhop 
drawing to the Bxeau af Contract Quality Control, Materiols 8 Te.tin~ 
Division~ The shop drowinQ musl show all details includirw;I dimensions,toleran­
ces, welding symbols, casting fillets, etc. 

All tronsverse rods shall comply with !ht requirements of Form 408 
Specificotions, Section 709.l(o)2. All tronsverH rods shall be flush with 
the grote surfoce. 

All structural stee! orates shall comply with the quality requirements of 
Form 408 Specifications, Section 714.1. 

Bicycle - safe structural steel orates lholl be specified only for installation 
in areas where bicycle traffic is anticipate·d, such os curbed roodwcrys in urban 
cnas or roadwoys specifical!y estoblished and siQOl:d os bikewoys or having 
bike lanes. Alternate bicycle - sofe grate designs may be s!Jbmitted for 
~oval. Modifications or dtviotions from the Standards will ~quire the 
submission of a shop drawing, os specified in Note 3, ond will conform to the 
dimensional requirements for proper in1totlotion with the current concrete 
top units. 

7. All slots shall be fobricoted by blxninQ, drillff'IQ, sheoring,or punching. The 
bottom of all burned or drilled slols shall conform to the shape of the 
rod. 

8. All structural steel grates shall be installed with the grate lpOC*'l located 
flush along the top surface of the grate. 

,,A'< 

"' 
See Detail D 

See Detail E 

,v~ 

Transverse Rod 

Bearing Bar 

BAR 8i ROD SPACING DETAIL 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF HIGHWAY DESIGN 

Recommended Sept 8 1 1981 

,4. .0. d"---4. 
Dir. Bureau of Highway DHign 
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GRATES 
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c- D 
Symmetrico I 
About 'i. 

Ferrous Cast Material Structural Steel 
Fabrication Fabric at ion 

TYPE C FRAME 

Symmetrical 
About Ii. 

R• 2 . 
" 

I 

A A 

I I 
I ~~ .. 

"' 

48
11 

' 

' 
Ferrous Cast Materia I Structural Steel 
Fabrication Fabrication 

TYPE M FRAME 

'-.,.-

---::~ .,,_ 
See Detail T-1 

~-',-
See Detail T- 3 ,.,. ~-· 

a• 

,,,_/ 4c,./ 

._./ 

~ 

-

~ 
(Max.) 

;:f: 
j_! 

SN Detail T- 2 

* Corner configuration details ore 
fabricators responsibility a 
shall be approved. 

C 

' C 

z 
0 

l­
o 
"' <I) 

0 

' 0 

z 
Q 
I-
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SN Detail T- 4 

T'1f. 

--GO 

,,~' (Min.) 

51
1
~' (Min.) 

..!". 
(Min. 

DETAIL T-1 

\a 

\, 

~:(Min.) 

DETAIL T-1 

1•c1111n.> 

t----1 I'• 
~ .. 

• 
5,

8
~ (Min) 

r-1--- Inside Direction 
,,..(,..,_) (Ti f 

- ~ !Ii,,' (Mn.) , 

' ' 

/ 
/ 
µ: 
(Mox) 

I 
8 

--;::I] 
~ 

# rlj 

.. ,, .. ~ 11,
4
" (Min.) 

4•(Min.) 

SECTION A-A 

112(Min.) 

~ 
N 

ir-- Inside Direction 

N 

T(l1 .. > :- , ....... ,IS 
I, , .. , • ' 

l~"(Min.t~ 

1 ·~1~ 1-~-::-;----=r-
4"(Min.) 

SECTION 8· 8 

~''(Hin-) 
DETAIL T-2 

NOTES:t 
I. Fromn shall be either gray, ductile or malleable cost 

ron or structural grodt steel. 

2. \lrAII wetdi"'il required for the fobricotion of structw'ol lfffl trot•• 
shall be accomplished in occordance with Section 1053.21, Form 409 
Specifications. 

3. t'-;-his standard depicts the dimensions required for 
uniformity aid interchangeability. It is not intended to 
show the various details required for fabrication or 
manufacturing . Only those items which ore supplied by 
on approved manufacturer 01 listed in Bulletin No. 15 
will be permitted. Any manufacturer desiring to be listed 
in Bulletin No. 15 for these units shall submit a 
22 11 

X 36 11 ibJJ 111\li i §14 fflffl )reproducible shop drawing to the 
Materials aid Testino Division, Bureau of Contract·-Quality Control, 
for approval, The shop drawing must show all details includi119 
dimensions, toleronces, welding symbols, castinli! fillets, etc. 

4. ~Welding shops fabricoting structural steel inlet frames will t~t be required to be American Institute of Steel Construction 
(AISC) certifi&d. 

~(Min) 

I •. (Min.) 

DETAIL T-4 

Commonwealth of Pennaylvanla 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

Recommended St:::, 1981 

41?& ~-. 
Dir. 81.nou of Hi9hwaJ C1iNi1n 
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FRAMES 

App,~Ui: 9111 . .!.0f.!. 
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e 
N o. 
?~ 

5711,:i'' 11.454 m 

.-----6"{ 152 mm) Typ. 

r• 
I 

~~--------i~~~--~-,-----1 ---==+ 
- I . E I 

.S! E I 
oo I 

711;4" { 1.810 m_} 

E 
e 

0 

451;4" (1149 mm) Long Dim. ~" 
24" (610 mm) Short Dim. {330mm) 

s" (152 mm) Ll f 
1ti'il 

I 

Y~' ± It~ {22mm ::3 mm) 

,, " ) 
I"+ a (25mm +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 for Precast Cement Concrete Units. 

2. Precost Concrete Inlet Boxes may be used in lieu of Cost-in-Place 8011.es 
shown. lf precost inlet boxes are used, only items supplied by on approved 
manufacturer os listed in Bulletin No.15 will be permitted. (See Note 9) 

3. All inlet boxes shall hove the 24" 11. 451/4" (610 mm x 1149 mm) standard 
opening to accommodate the standard top components. J <D 

STANDARD BOX 
(See ·Note 3, this sheet) S§ I 

:> • I 

TYPE 2 
S;tondord 8011. E11.panded 
in the Long Direction 

(See Note 3, this sheet) TI !, ~4 @6"(152mm) 
C. to C. 

,.___~.,__- 6"(152 mml 4. Typical inlet walls shall be 6"(152 mm) unless otherwise indicated for 
concrete construction and 8" ( 203 mm) for brick construction. 

<D 
I 

~ D I 
"' j I '~:-+--~ I --- ---h--,- ,--

- • -~--~ _..J ! I : 

I 
I A Z J~---- I 

Q '..____ I 

t; --r-·--- L/ 

o· <D 

"' 
EXPANDED WALL DETAIL 

#5 Bars, 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 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. 

' ~ 
Max. Dia. 

36.(9IO mm) QI R.C.C.P.--+--------< 
o:r 42.00i7 mm) J C.M.P. 

!,.QNG 
a: 
iS DIRECTION Mox. Dia. 

48 '{1220mm) ~ R.C.C.P. or 10"{254 mm) Min. 
8" (203mm) f-----t--13" (330 mm) 

Typ. 

8. Precast Boxes shall be placed on a properly prepared. base as shown. 
9. Any manufacturer desirin~ to be listed in Bulletin No. 15 for these 

units shall submit o 22' x 36" ( 559mm K 914 mm)reproducible shop 
drawing to the Materials and TestinQ Division, Bureau of Contract Quality Control. 
The shop drawing must show all details includi09 dimensions, tolerances, 
hondlinQ reinforcement, and ony manufacturing drafts. 

§ 54"(1372mm) 0i C.M.P. ~ 

, -----;s;~=:::;H r I ~ 

L~--------~ ___ j_-t' - -'----------r--, --, rt=" ______________ Jj~ ~1 ~--' -- ----,- - -- -, r--· 

I W-
, TYPE I : • .; i E rm--=-3-- 1 n E • 

o -- 1 I I ' o ~ Standard Box Expanded ~ !!? 1 Standard Box Expanded : r--
• in the Short Direction ~ ~ I 

I 
in Both Directions I ' "' 

0 ., 
1 

(SH Note 3,th••heet) i "':g I! ! ~:::_3~sheel) u 
j I L--------c------c=µl -k-----------T--- J 

"7V4( 1.454 ml I -#"5 Borsy 
Top and Bottom of Cover 

71 11.q"{l.810 m) 

J 
3"{76 mm) Min. 
7"{ 178 mm) Shown as 
Typ. for Precast 

·"--2"(5.I mm) 
Min. 

Additional Concrete 
to Shope the Bottom 

SECTION E-E 
Type 3 Only 

For laroer diameter pipes a 
special duign is required. 

4"(102 mm) 
. Min. 14"(356mm) Min. 

4"(!02 mm) 
Min. 

See Expanded Wall 
Detail, this shHt. 

~-
I (( . ~ 

" r ,_ . "' .0-

" " 

Additional __/ 
Concrete to 
Shope the 

Bottom 

4"{102 mm) 
Min. 

J) 

6"(152 mm) Min. 

3"{76 mm) Min. 
7"( 178 mm) Shown as 
Typ. for Precost. 

SECTION A-A 

!
e ;~ 

r ,_ 
,.:N 
0-,. -,, 

1"(25 mm) Min. 

3"{76mm) Min. 
7"(l78mml Shown as 
Typ. for Precost 

SECTION B-B 

--<-7 
I 
I I\ Additional Concrete 
\ to Shape the Bottom 

'-...C.: " 1"J 
6 (152 mm) Min. 1 

1. 
~ 

··1~ r ,_ 
>< N 
0 -" -,, 

3"(76 mm) Min. \ Optional Joint. 
7 11 (178 mm) Shown as \___Detail a Note 
Typ. for Precost this sheet. 

SECTION C-C 
For Pipe Diameters larger than 36"(915 mm) 
in this wall use Modified Type l Inlet Box, 
RC-34, sheet 6 of 6. 

!
e 

·; ~ r ,_ 
,.; N 
0-,. -

" 

See 
6 ' 

1--See J?int Detail, 
this sheet. 

to. Inlets that exceed 5'(1.524m)in depth shall be constructed with steps similar 
to the manholes. 

)

e ;~ 
r ,_ 
,i N 
0 -

" a, 

4"(102 mm) 
Min. 

See Expanded Wall 
Detail, this sheet. 

-·1=114" (356 mm) 

~- Min. 

Additional Concrete 
to Shope the Bottom 

3"(76 mm) Min. 
7"(178mm) Shown as 
Typ. for Precast 

SECTION D-D 
For Pipe Diameters larger than 48"(1220mm) 
R.C.C.P. or 54"{1372mm) C.M.P. in this wall 
use Modified Type 11 Inlet Box, RC-34, 
sheet 6 of 6. 

~ 

PRECAST INLET BOX 
BASE PREPARATION DETAIL 
~ Material shall meet the requirements of Form 408, 
Section 350.2 and be placed in 4"(102 mm) layers, 
thoroughly compacted too density satisfactory to the engineer, 
ond shall be incidental to the inlet pay item. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 

INLET BOXES 

R~mended Sept. 8, 198! 

.~L?..$ -4< 
Dir. Bureau of HiQhwoy De!!_~n 

Appr~ed, Sept. 8, 1981 

Q~ 
ief HiQhw~er 

Tl<'CED H 

Sht.~Of ..§... 
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#~k3~rs 
~ ~-~ t==1--F~#5 bors ' 1 

r 11 I I I !t '°& ~ .. 
:s "ii f '" ' ,. - ··-•"' 

~~-;=_J}i DMIO 
-'---rJl 11 

12•c. toe. 
••s.. Not• 5 

42' 

-~ 
~ 3 ban @ 12" ... ""\ ( 

. 
!l! 

""' l.i 
;:} 

-= 

I 

~ 
D+ ia• 

CoMt. Joint 
(-1) 

•e bol'I 
( U-lhopod, 
Front a Bodi.} 

~ bars 

1 I 1 ' -I ,-t-ii- I=! 

,; 

1---, ., J 

~. - 1
1
1 V ·r- ,~=t1·.,~ 

, u _ _,_...JJJ 1·1- . 
lj! 11 11 2 
mu I I I O , 
' ~ - ~ I • • 7° ! N i 

[ 
1 tm j + ;j I ! C C a 

I • 
1 1 I I ++-+-II ~ 
I I 

-J-1 - 1-- - L_I-
- L ·£.. 

'\ 
"'& ~ .. ..,,2· l'­

c. to C. 
"'e bar,&\ 6 11 #6 bora { u-1 

- ~- -c. to c. 

INLET BOX 
MODIFIED TYPE I 

I ! i 14 2' M;n,·Varloble 4 11 Hd'/ . 
••• ~. ,. 

4.,1 •• 6' 

,, 
'lo . 

. · .. .. 
N "' 

GRADE ADJUSTMENT RING (PRECAST) 

hoped) 

rt 

..3 borl --'-*'1 
#5 ban 

#5 ban@ 
12• c. to c. 

#'3 ban (i) 12• 

#6 ban 

42" 

t' 

#'5 ban 

111 1 I I Iii I ~I 

"!l!! I ii I I I Ii I ;1 

{'I f--+ ~-.±.--l:±1-t-+.+ 

. 
N 
+ 
Q 

I 

63''" 

j_' •• 

#!Sbon 

#!ban 1 l 

I 
~ 
' 

~ Const. Joint 
(Optionol) 

Q 

" 0 

" #6 bors 
{ U·1hopod) 

I #3 bors ~ 
"& bars ( U - ,hoped} 

"& bo" 1 
D+1e• 

~ bars 

INLET ~ 
MODIFIED J_)'e_E_ JI 

. 
!l! 

~Ii----~ """ ·1-.ell •U .... ~-
{"' 

~ 
I. Material and construction shall comply with the requirements of 

Specifications Form 408, Section 605 for Cast - in-Place, and 
Section 713.2 for Precost Cement Concrete Units. 

2. Inlets that exceed the maximum depth 01 shown shall raquire 
a apeclal detail and desion for the inlet walls and base. 

3. When a situation can not be satisfied by the inlet boxes shown, 
special details and desion shell be provided. 

4. For orientation of the Type C Inlet 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. 

017a 
~- When the top unit and either a Type I or Type n Modified 

Inlet 80,tet ore constructed monolithically ( no construction joint), 
o minimum depth of 20" shall be measured from the top surface 
of the top unit to the inside top of the pipe. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

INLETS 
MODIFIED INLET BOXES 

Sht . .i. Of .i. Recommended 7\8,1981 IApw S.}lt: 
I #-<' fl ¥. 

Dir. Bureau of Highway Desi9n ief Highwo · er RC-34. -ff 
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i:.1 

Grode SS Sewer Brick~--!--, 
(AAS HO, M-91) 

z-<J" i,,1 

j 
c 
j 
.s 
C 
.: 
<'! 

"4 ver.~1'-s"c.toc. 

'401'-s"c.toc. 

~ 
I ~~ 
' 

For frame and cover castino details.-----------~ 
refer to RC-39, Sheet 2 of 2. 

Closs A Cone. 

:;i 

FT! ... 
;~r \:'.., 

.

. ~.f.·. ;{: .... · . . _ .. " C 
0 
u 

" 0 ,. 
b 
"' 

~I "I 12· 
0 ,. 
Q 

0 .. 
2 
b 
"' r: I 

• j] 
2 

'-.Q~ .... \'-.___ I - / 'I 

• 0 ,. 

~"ION PETAi L FOR 
C MANHOLE, TYPE A 

• ~ 
TYPE A 

(IN-PLACE CONSTRUCTION ) 

27"Min. to 30,i" Max. I.D. 

',:,f.: 
--3£ 
Manhole Steps 
(For details, 
refer to RC-39, 
Sheet 2 of 2 J. 

1'-6" 

4 '-o" Dia. 

'o 
·' ,; ... 

-t-+--12" 

a rrl5" 
ll . [ 

<>'I 

/;;::: ~ r 
\ - - \ 
I I 

\',,-I../) - // 

[ 
__. __ _. 

_. _ __._.J_...., 

TYPE B 
(IN-PLACE CONSTRUCTION) 

Adjust to final orode with Precast 
Grade Rinos or Brick and Cement 
Mortar. 

27" Min. to 30.\;:" Mox. I. D. 

?I~ 

5" 

DETAIL J 

:.. 
·a 
:,: 

" 

Typical Conical Top Section 

L -Typical Riser Section 

Precast or Cost-in­
Ploce Bose Section 

H-o'-30: .,5@12" or 0.18 in 2/ft. WWF T lIQ2____f 
H=30'-60'#S.12" or 0.15 in2/ft. WWF't ~ 6

11 Min. 

H=0'-30',¾@J2"or 0.28in.2ttt.WWFt Bottom 
H=301·60:'-'4e5" or 0.24in3'ft.WWF+ Steel 

-WFor base die. end thickness, 
see table on Sheet 2 of 2, RC-39. 

PRECAST 

t) Precost Manholes shall meet the requirements of Section 713.2{c) of 
Form 408, and may be substituted for Types A and 8 Manholes. 

t Welded wire fabric shol I conform to the requirements of SeCtion 709.3 
of Form 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 

Recom!Dended M'-' ~ , 1eii:i2 Rt:eommP~ded gy 6, 1982 

-~,CJ y ~. 
Dir.1 Bur('oJ" -./ i,l~nw.::.) r ... ~,~n 

~" .• 

"~.e~H,ghwa_y _Engineer 

Sht. J... Of _g_ 

RC-39 



"' -,:, 

Grade '3S Sew~r Brick~--+-. 
CAASHO, M-91l 

2'-0" 2'-0" Jo' 

• 0 
~ ·;;-, - "' 0 _, 

§ ,i 
'-' ,; 

- -" 0 0 . -
E 
,3 
0 
·; 
~ 
=~ 

3"-

~ '-o" Diam. *4 Ver.-,,1'-s"c.toc. 

5 '-6" Diam. +-l-1 Ill --

2'-0" 

~~" 
Norn. 

FOUNDATION DETAIL FOR 
CONCRETE MANHOLE, TYPE A 

"'4@l'-6"c.to c. 

TYPE A 

I 
' 

I 

I 
I\~ 
I '~ 

I 
' 

\, 
'----... 

{ IN PLACE CUNSTRL1CTION ) 

For frame ond cover casting detoi Is,------------~ 
refer to RC-39, 2 of 2. 

Class A Cone. 

0 

"' 

9" ,I ;:::i:;:i 

0 
·' .; ,_ 

1'-6" \~ I~·-
I 1. 

~+--<+---9" 4'-o" Dia. 

t: J 
0 

0 
< 
0 

" -0 

"' 

.,,, 

·1 < 
0 0 

" " . 0 
0 -

"' 
2 
0 
"' 

< 
0 

" S! 

< 
:1 
·o 

• 

12"1:+ ----12" 

f 
~ 

1 is"tl I -rr15" 
IT 1 n .. :.u~ ;r~ f~ .. 
I (( __J~ \ [ 

l 1
\ I /J 

' / ,_ / 

~ 

-· _,_J._, 

TYPE B 
( IN PLACE CONSTRUCTION I 

Vot.J:)ED 'MS£" #I 

2 1i J 

1.0. 

5" 

DETAIL J 

,, 
{1 

la. 
·G) 
I 

Q 

---------

Adjust to iinol grade with Precoe,t 
Grode Rings or Brick and Carner,• 
Mortar. 

·7 ____ Typical Conical Top Section 

" ...,v \ 
•'7' I 

I 
/ 

-Typical Riser Section 

_.--Precost or Cast in 
Place Bose Section 

H-o'-30: #5@!2" or 0.18 in2/ft. WWF r [QL_/ 
H= 30!...60'#6@12" or 0.15 in2/ft. WWF T \Steel - 6" ( Min.) 

H = o'-30'/4@!2" or 0.28 in.2/ft.WWft Bottom 
H= 30'-60~14@6" or 0.24 in.2ttt. WWFt Steel 

8"Min. 

•For base dio. and thickness 
see table on sheet 2 of 2 RC.-39. 

PRECAST 

t>Precost Manholes sholl meet the requirements of Section 713.2(c)of 
Form 408, and may be substituted for Types A and B Monholes. 

t Welded wire fabric shol I conform to the requirements of Section 709.3 
of Form 408. 

Commonweolth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 

""'Z'-Z:: 31, {977lc'.tc"'! f!t3J;:;7 
Director, Bur.au of O.sign 0.puty Chief Hwy. El'!Qf. _,, 

Sht . .l...Of £. 

RC-3 



Vanes 

., 
e'-

•o 
,:. 

'bl 'io' . I , 
-r-- V1., 

. 0 

,:. 

t'-3" 4'-6" ( Min.) l'-3~ 

0 ~ 
§ d ~ 

~~ ~l 
al u t:: 
- <O >" C. 
f..., ,CD 
C" 

~,ll 
~ 
~ J; 
U:E 

16 Oiog. ';6@4u c.toc, 

lJ,k=L=-1}* 
1 -1 l-3_,. Tl-3-"• 

#4 Bent 
Dowels 

SECTION A-A 

A 

<J 
co ~ 
.c ,,p 
.Q ~ 

;i 
~ 

{2~ 
I!! :t 
al >l 
• 'o 
E E 
8 i!; 

TABLE OF BASE SLAB DIMENSIONS 
Maximum Type Depth from Top As Designed * -lit 

Diam. of of Manhole to Tons Minimum. Min thickness 
of Pipe Manhole Invert of Pipe per Sq. width of of Bose below 

ft 
Bose the bottom 

of the pipe 
30" A Mox. 10'-o" 0.65 6 1-6 11 o'-a" 

30" A Mox. 20'-o" 0.82 7'-0" o'-e" 
30" A Moll. 30'-0" 1.12 7'-0"Dio. o'-e" 
30" B Mall. 40'-o" t.38 7'-6'Dia. 1'-0" 

30" B Mox. 50'-o" 1.50 8'-6"Dio. 1'-5·· 

30" B Mox. 60'-0 1.55 9'-6"0ia. 2'-0 .. 

'i,,,; 
-.!. 

2?s @4" C. to C . ./ 
#6@4'! 

-C. to C. 

rllMod. 

A 

Mox. 40'-o" 1.05 1'0',1-0 

,j{\ 
0

PLAN 
27" Min. to 30~ Mox. 1.0. ,IC 1°-3" for 30' 

~ 

a1 
~ 

C 

~ 

• ~ 
~ F-?1 ·~ 

., 
~ 

It?' . ~ 
eN ~ 

·~"' 
>C ;~ :i:; 
ti - . ::::e 

"o _, ,._ 
"' 2'ili 0 .!!o-i ' _., 
-~ g~ 

;:: -
':S• 

* 

1t 
a: 
'o 
C 
(j 

~ 

;-g13• 

~i 

·1~ 

"' I I •4 •1'o"c. to c I 
: 7'-0"(Min. 

SECTION 

MODIFIED MANHOLE~ 
(For pipes 36"Dio. and greater) 

A For pipe dio. greater than 54" increase the 
box size to keep the walls of the manhole 
boll section flush with the inside dla. of 
the pipe. Maintain the required wall thick­
ness of 15~ for the manhole box section. 

Altem:Jte d~ns for adopting larger pipes 
shell I be submitted for approval. 

Total Depth. 
l'-6" for Total Depth 

greater !hon 30°. 

1 6§4"c.to c. 

21-6" 

<J 

" <J 

9 
N 

" 

PLAN OF SLAB OVER PIPE 
(Indicating Placing of Bors) 

7" 

.!§." 

PLAN 

~ 

Material meeting the 
requirements of 
Section 714.l(C) of 
Form 408. 

Radius, 3 times bar 
diameter, minimum 

** A safe bearing capacity of 1.50 t/ft.2 is assumed to determine 
the base size. When the subsoil is elltremely poor, the 
contractor shall proceed with the construction only after 
the engineer specifies an adequate base design. 

7 "" I 2 = 

.,, 
" :r.• 
gJ 

"•' 

Vi' R. Fillets {Typ.) i 

CAST IRON COVER 

§ 

... 
;;;' 

~I 
a, 

t 
~ 

2" 
Min. ~ 3 times bor 

Li "-:~~~~~r. minimum 

ELEVATION 

MANHOLE STEPS 
Alternate shapes, as approved by the 

engineer, may also be used. 

SIDE 

36"Min. - 42" Mox. ~I 

=NI = 
" ... ~v· I _!_ 

==ru 
l-----"-30~"~±~''~•" ~ Soe Oetoil A 

CAST IRON FRAME 
All reu,uls and fillets to be 1/4• ft. 
unlHs othtrwiH notelllll. 

1 Ve" 3"Min. 
&"Mox. 

DETAIL A 

L 4"x ·3'x ?re" 

G 

-±1..L1.-
··;+±t 
,I :ft±I \oo< d>' +er±, " ~ ,p. -ITi• \16c .t,_ 
,:i: 0 .. 
~" ~ ofl~( 

'?-q o( .,. ~' 

u"'·" 

STRUCTURAL STEEL COVER 

30" ± 1tJ_" 

E. See Detail c 

l L ,v~· x 1V4\Y4. or 

~±' 

"~,7T 2-a 

PL~•x3" 

DETAIL B DETAIL C 

STRUCTURAL STEEL FRAME 

NOTES 

PL?:r; x 3V; 

I. Only frames and covers which are supplied by an approved 
manufacturer, os listed in Bulletin No. 15,will be permit1ed. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPO"TATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 

R-z::~ Mar6,IN2 ·Yi?i/4 .,. 
Dlr • .!..,._uefH· 
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J 
~ 

~ g 
0 

0 

~ 

I' 3" - .,.________£-6" (Min) 
I _"""'c!.·_ 

1'-3~ 

VQ_ries 

1111 i! ii I :1 ! 11 L 

I- -:_J 
' 

" ::6 Diog. _':;6r@4"c.to c 

Lbk =L=Tii=l_.1* 
T'. ', 

.__..j ~3-'e; ----,..l ~3-#6 

SECTION A-A 

•7 
--~~ 

.o'-u 
~12 
-ii: 
6_:~ 
~lw 
~i~ 
~:1! 
8 ai 

2-6 @4" c. to c. _/ 
/ 

#"6@4"_/ A 
c. 10 C. 

PLAN 

:f l'-3" for 30' 

I"' 
I! I • 

I
ON ·~ •o 

~1=·--: 
~.~ • 1· 
0 o, 

0 

Total Depth. 
l'-6" for Total Depth 

greot-,r th<Jr, 30'. 

.'i'1=11i I").!?~ 
~qi 

l
-g:g3" r6@4"c.to C. 

"" ~~ 

• 
t11 / /4 '/' -I~~ I I 2'-6" 

~ 
~ 

> 
;! 
·w 

~

. F'i-
- f±->_:_~. 

"7T;.;;r:;_ 

0 
' ·~ 

I ~I ·-~" 

""4,;,1'-o"c. to c. 

7'-tltv:lin-l 

SECTION 

MODIFIED MANHOLE<i 
( For pipes 36" Dia. and greater) 

A For pipe die. greoter than 54" increase ihe 
box size to keep the walls o( lhe manhole 
box section flush with the inside die. of 
the pipe. Maintain the required wall thick­
ness c;f )5" for the manhole box section. 

Al1ernofe designs for adopting larger pipes 
shol t be submitted for approval. 

I 

~I 
ol 

~i 
Vi 

PLAN OF SLAB OVER PIPE 
(Ir,dicoting Placing of Bors} 

~ 
!§_" 

PLA~ 

~ 

Moterio1 meetin•J tre 
req,.iremPnts of 
Ser,1;or, 714.l{C) vf 
Form 406. 

. ~ 3 Bar Di_o. 
Rad. Mm. 

~Dia. Li .'- 'Acir Jin . 

ELEVATION 

MANHOLE STEPS 
Alternate shapes, as approved by the 

enq\neer, may olso be used. 

SIDE 

TABLE OF BASE SLAB DIMENSIONS 
Maximum Type Depth from Tep As Designed * * 

Diem. of of Manhole to Tons Minimum. Min. thick;ness 
of Pipe Manhole Invert of Pipe per Sq. width of of Base below 

ft 
Bose t!'ie boflom 

of the pine 

30" A Mox. I0'-o" 0.65 6 1 -6" o'-a" 
30" A Mox. 20'-r)" 0.82 7'-0" o'-a" 

30" A Mex. 30'-o" I. 12 7'..Q"Oio. o'-s" 
30" B Mox. 4oc..o" 1.38 7'-6''Dio. 1'-0" 

30" b Mox. so'-o" I.SC a'-6"Dic. l'-"i" 

30" B Mex. "-0'-o" 1.55 9'-6"Dio <::'.'-,/' 

~Mod. 'Ylox. 40'-u" I.Qt, 7'-ri''.7~0 

"** A safe bE:<oring copocify of 1.50 t!ft.2 is assumed tu determine 
the base size. When t·e subsoil is extremely poor, the 
cuntractur shall proceed with the constn,ctiun only after 
the engineer SPC:!Cifies on odeqJote base design. 

.....,.. t-""- 1Y2 • 
l' ~ I -1',.~K 
t ) 

" 
~I 

"' N 

I 

I 

VOllJEV l~Y ~ #/ 

\lt,"-c 4 ,:-- J~" 

]i ,,J- 2 
' i/'./A' __,__,__?"'" I 

,±t*== 1// ':MI~ ( ~ ,co< 
-z+±+· ,:;;,~ ~•' ,- '-":,\":,'1- 6 ef$. 

'?J":>I~ 1- ~-v<o-4.e 
'1,;_;;,-- o< o 
f,o,e 

1r"• 

STRUCTURAL STEEL COVER 

1;/ 
/30--::-±(3/~ /ir--1~~__l 

J. i 154• L~,::: s s .. ~ c I 

- I L 11'4 x I 1'4 x V4 or Bar 

L_____J_ 

''[--~· 
PL 3/a x 31/2 

3/s~a•• 
" L4x3x:'ra, 

~ 

I" R Fillets (Typ.) f 
-

~ ,, . 

CAST IRON COVER 

I" lta" R. Fillet \Va 

N 
~ 

" .. 
~ u I ";~,~~- •• ~ 

I 30" + Va" I \_ se, oe1,;, A 

1j) 

¾' 3/s" 

3"Min. 
Gli"Max. 

DETAIL A 

CAST IRON FRAME 
All rounds and fillets to be 114·· R. 
unless otherwise noted. 

d 

\' 

\ v, V , .• 
c::::::1:=:' j ' 

DETAIL B 

V4 1?"2-s 
5116 

PL V2 x 3 

DETAIL C 

STRUCTURAL STEEL FRAME 

NOTES 
Only frames and covers which ore supplied by on approved 
manufacturer as !isled in Bulletin No. 15 will be permitted. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

STANDARD MANHOLES 
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12· 

l--1½:d+12•-----j 

~dotpipe 

~ 
SECTION A-A 

.~ 

s·x 6~ Reint. Muh 10 Ga. 

SECTION B·B ...,V 

~

/ 

.

~ ,.,,,. 9ft 

~~lv 
.,;.~ 'lfx 

~ ,, .. , ... 
FOR USE ON 
CUT SLOPES 

~· -~ 
'"' 

0 
o' 

C, 

D 

SECTION 0-D 

s· )Is· Reinf. Mesh 10 Ga. 

SECTION C-C 

MORTARED STONE SPILLWAYS 

CEMENT CONCRETE SPILLWAYS 

L.....i:l .. -, 
Elevation indico1ed on the drawings 

or as directed. 

Toe walls shall be plain 
or mortared stone m0$onr_y 
to correspond with type of 
slope wall, or be Cem. Cone. 
if so requirld on the drawings. 

PLAIN AND MORTARED 
STONE SLOPE WALL 

~~-

--· 
E11.isti"11 Gr01J11d 

®ThlckneH as required and 
shown on the draw'ings. 

~-··----

Fine ogqreQOte filter 
blanket as required. 

ROCK EMBANKMENT 
FOR SLOPE PROTECTION 

Temporary bracing to be removed 
following completion of backfill 
tamping.--------

/ 
/ 

Lowest section to be overlapped 3" // ~ 
by next section. Stokes to be driven _,,- 1,/ ,,,). 
at overlap, and joint to be sealed with ./ / ~ ,o 
a mastic sealing compound.-------, _/. / / /1//'i;I:. 

1/"
"• ". ;~ .' 

' II ,,o 

' 1 
Pavement hould r 

Vol). 
__ Subbose _____ c>6~e 

Pf pe ------. 

• Pipe Anchor 

C. M. Pipe, Half-Circle 

• Anchors to be placed at Ends of Pipe 
and Under all Joinh. 

--Cc, 

~

,...::1 ,---1 
,: i " .. o" c.eoooted . Iv. ___ ~ .. -.. ,.~ ...... ··v ,;m,m , .. , 4 , 3 ,• 

001
,

0
,,,,d 

SKETCH Of HALF CIRCLE PIPE IN FILL SLOPE 

, 1-~nd are attac -~s driven through I ' : screw-type na I 

Trench and backfill as per 
Sec. 601 of specifications. 

stake. 

INSTALLATION OF HALF SECTION BITUMINIZED 
FIBER PIPE 

Area tor Class 2 

Side slopes and bottom width 
shall confomi ta those of 

Excavation ~ 

"' 
, 

adjacent porollel ditch. 

-,----,,-<;., 
/,~ 

?~" 
Cross walls shall be used at the 
beginning and end of the paved 
ditch and at the upgrade end of 
every fourth section. 

End of pipe Shall be placed 0t cut off flulh with the 1lopir19 face cl paving. 

r-·1 ___ -7---

"' C.M. Pipe, Half-Circle 
(Clo11 2 Excavation) 

5" 
7'+0ar 

J 
rrh,~»" 
~, .. 

-*
¾Sph•lcal Rad. 

~ 
I" 

'.......L__ 

CEMENT CONCRETE PAVING for STREAM BEDS 
(PAVED PARALLEL DITCH) 

INSTALLATION DETAIL FOR 
HALF-CIRCLE PIPE 

DETAIL A - ANCHOR IOLT 

0 
o' 

+· -~· ,-0, j 

w 

~ a" --J 
SECTION A-A 

/ .~ ...... 
i;//,., 

3'-0M 
··g.,• --~'~ 

' 

SECTION F-F 

5" 
r· 

I\( 
r• 

l_"c M 
Anchor Bait, See Detail A ttis 
Sheet 

A 
Cem. Cone. Pipe Anchor 

DETAIL OF PIPE ANCHOR 

NOTES 

'N 

T 

I. All items shall conform to the requirements of Farm 408. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SLOPE PROTECTION 

R~tn%· IS", ,,,n 
4 ~("s 

Director, ~ f1f o., · 

·1--d 77. - ,,; ,e,7 

.tt -ti,,1, 
- Dtpi,ty Oll1f HwJ. E• 

Sht.1...0f .L 



NOTE: 
I. All reinforcement bars unless 

otherwise noted, ore placed 3" 

from face of cem. cone. 

2. All concrete to be Class A Cem. 
Cone. 

3. Spacings of toe walls and cut--off walls 
shalt be as indico!ed by orid diagram 

on the detoll drawings, or as directed. 

P.gub1,U 

" ,,o .,o 
" ,_ti'-•. 

~ .. 

Corresponding ends of reinforcement bars 

shall be fitted with on approved 
metal cop providing a ~£ minimum 
clearance pocket. (typ.) 

l 7.1! Slreom Bed 
w,4'»+ 1~.-.• 

t:rI}i ~ 
-Js~ 

' ' ' ' ' ' ' ' ., 

Fine aggregate 
Filter Blanket (Min 4"-depth) 

~· -~ ,o 

GRID DETAIL 
( Stone not shown ) 

C '·-: ::::E 

High Wate,1 r~ 
"* Weep holes 4 "' V. C. or PI.C.C. Pipe 

Mortared Stone 

15~4"' 

[] . . . 

Approx. ~ C. Y. of No. 

28 Coarse Aggr. 

Weephole (Typ.) 

*- Spacing of Weepholes shell 

not exceed 15 ft. C to C 

'*weepholes 4""v.c. or Pl.C.C.Pi~f! 

..... 
' .. <l 1 10 
,.·-.,· -~· _:~ / 
-.-.. --~· 
~ 

SECTION 

"' -' 
"" 

Water Level 

Stream Bed -
c-c 

6" ,,,~·: 

~

~<;l Ii. •:: :,::_.-... A:, -
SECTION D-D 

' .. · ... : 
: ·_ ... • ·c 

;t,~_.~>~-i: C 

SECTION A-A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SPECIAL MORTARED STONE SLOPE WA 

SECTION B-B THRU COMPLETED WALL I 1707 !-·:" ~,, !A:it.?ZaW l~ .. .J..°' ... ""· 
Di,ec:tor, - o1 .... , Chief ..... tow,. .fi~r.- ,1 

fOH O .. <.-X ""''C""""" C~•..,••TIC" \.,~ 
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/ 
/~ 

;·' 
; ,,. 

DESIGN HIGH WATER 

CHANNEL LJNING 

~ SIDE I 

• V DIAPHRAGM 

SE @ END SA 

~ ~ 
-

~ 
SIDE i 

LID $ 
~ 

END 

-· --- -· 

f 
'"/ 

I 
i 

, 

BED ELEVATION 

* 

/' 
/!"/ 

• 
/,,./ 

// .... 

APRON OR TOE WAL.L WILL BE REOUIRED 
WHERE THE SLOPE WALL IS USED 
ADJACENT TO WATER. 

·172.~.-

-------
;)--j~~~~)~ 

, .· .. _____ ./,,' , , 
. - - - -;L;" 

' , ..-:/ 

,I:'- --/!)'.>,, 
/ ,-' 

,,,, ,,, ,' 
::J~ / / _,.....-STREAM 

{ - }:VJ: t- / 
APRON..._ _!f.--!\>J..-_°{f&'.7 

BED ELEVATION 

HARDWOOD PEGS,-TYPICAL ON 

' '. '.f: ! -~ ... ,_ ,.r, ,~ __ ,..,-,,,pJ.,,.;,~~~~~~- -~·"' ~~,::..;,;:::";;.--'~· "S -~ ..,_,·_,, , .,....,;:;½.' -.,;Vfr 
,--::::-:.~7~ ~- _.....-... -, .. r.""I. ... ,._,,. ---- -~ .-~ :-;..--

~

, /'I• _;-ef}~d~~,-1 f . ,' ',' f • I 

~~ ;,,.r.?ff!? ~/ ,' I { -.~-=-•_,:..:,::~ __ .: __ ', j ·J' l!"' J r, I . '1/ f.';./ / , , ,-'"1 i, . 1 , t ,,z,,- ·. ---~ ,•/;/,,, _,-, ·1 r 
t, 'I 1 /' · /',,-··-";:;;·"~.~-' I I' I/" / . , / I/ / 

1
307015° L_. __ - ·/ : ½~ . · , V -· -,,£w,a10N,0J!kc 

,... . ~ _ _ - ~?::-:;:?~BANK-

SLOPE TOP OF GAifONS / - - _ _:: - , ', /4 1/:V -- $'._·j}J..,._ 
TOWARD CHA_~_NEL- "!: / - -- ,f~ ~f' ~/ - %//V --

_';, .. "'/~/ __,--/ 
--- ,.;.~- ' ..- ,,.,< - :z---.·/ -~,.,-,--· -

.. , - ·-·~'. /"h,_/(~-> ·- ...,_!ZCV// 
. ¼ 1/ /"" )-' U/ 
-. -:,,-,;.-,.--.:> ~ J. ~ 
,dP'-/ ·_< 1/ . -r / - ,,.....----
-L½ .. - ,,,,--- ----

GABION KEYED INTO STREAM___..) 
BOTTOM UP TO l/2 OF HEIGhT 

,--"'/ 

CHANNEL DEFLECTOR 

All SLOPES I ~2 TO I AND STEEPER. • Type A Gobions shall consist of wire baskets filled by hand placement 
of coarse aggregate at least along the exposed faces for o uniform 
oppeoronce. 

'?zy 

SLOPE WALLS 

MATTRESS TYPE 

--<.__< 
-""" -----~-"'----< 

WIRE MESH BASKETS 

Jj 

STREAM BED 

.,
1
1_W w;.r,_;PiMW?,?,v;,:.s.,,.~ * 

----TOE WALL 

r; Hlf1N 

w H 
3·- 3" 3'-3" 

-y.·3" 3'-3" 
--3'-3"- T-3·'-
---y.:y• t---~-..-

3'-3" I'· 8" 
~'-3" r- B" 

3'-3" 1'-0" 
3'- 3" I'- O" 
3'- 3" I'- O" 

L 
6'- 6" t---9,.9----;;-

"i3·;-=--y,-
1--5,·_ 6" 

9'- 9" 
13•:--y,-
6'-6" 
9'-9" 
13'- I" 

GABI ON (MATTRESS) 
6'-6" S" e'-o" 
6'-6" 9" 10'-o~ 
6'- 6~ 9" 12'-0" 
6'- 6" 10" * 8'- O" 
6'-6" IQ" II 10'-0" 
6'-6" 10 • 12'- O" 

tt 9" For Corrosion Resiston1 

• Type B Gobions shall consists of wire baskets filled completely with 
small power equipment or bi hand. 

• Corrosion Resistant Type A and B Gobions shall be the some os 

Type A and B Gobions except that the basket wire shall be sheathed in poly­
vinyl chloride plastic. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GABIONS 

Recommended ~j a, i,n 
4a«?- . 

Director, Bureou of Deslin 

Approved d1i ::!97~ 
Om, $ 4 

Chief Hwy Engr. 
Ti~ClD. 

fll'AC, 
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MINIMUM 1 voe .:::- ::;1,.; ::,oec1a1 \:iuaro NOil 
TREATMENT 25 

• TRANSlTlON T 11 ne 2·SC Soecial Guard Roil 

if 
_L__ 

TREATMENT 25 
4'·10" I 2L8" 2'-s" 2'-s'' 4 Sooces ® 3'-1 lt2" 

"\ I 
12'- 6" I, I, I I I I I 

If' ct··-... Max. 

---- ..., - t + 

I I 
_j~. Type C Inlet ....r { when required) 

'---12' o, ·/ • <-10' Shoulder 

~

ransition Curb block 
details ore shown on the 

-~structure design drawings. 

~---7 
Terminal . L---.-. -f--1 
Bridge C Section 

3
, 

RC-5
2 

.:,hnnection, 
,s eet 3 of 5. 

27" 

I 
~-
~ 

,., l 

Traffic Direction 

28" 

Traffic Direction 

• Use the necessary portion of the guard roil 

T 

types and lengths as indicated for transitioning 
from the approaching guard roil to the structure. 

,.,, ,:;-;,::, ,:,oec:101 \;>U(,lr(,I l"'iUII \ O::f nt1I0111 I \ IQ .:i"U<.t!'> 1,'-11 Q - - IVV / UllU " or,:ul\u .. uv vuu, .. '"''""""' '-"" L IWUIIIIWIIL \ ..... , 

T11 ne 2-S Guard Roil 1 10 Snoces .e.. 5'-3" = 62'-6" l 
( See Elevation for Height Transition l 

-Top of Slope -

T - . . T T 

\_ 50, I Toper 

29" /230" _Lt" 

ELEVIITIC>N FvR TR~NSITION TREATMENT 

I ' I I I I I I I I I ii I 

. 

/)32" _l 

T 

APPROACH END GUARD RAIL TRANSITION AT SLOPED CURB PARAPET 
( 27" He;ght) 

T··-e 2-wcc Guard Roil* T11ne 2-wc Guard Rail Tune 2-W 
Guard Roit 

8 Snoces r1fl 3'-11/2" 8 Snoces liil 6'-3" 
25 50 I, I, I, I, I 

See 2'-o"(Min.J 3'·3"Typ. 

Note 2 I 
-- . 

/)33" 

-
~ 

. 

.~> 

to the requirements of Type 2-w with post 
spacing at 3' - I 1/2". 

4'-9" I"· 

II- I III,,..,,,, 11 j j' f ! . I! . t 
Guord Rail if warranted 

------- St-e Note,----
- . I Transition roil heiglit 1" 

-----i every panel Ieng! n t I.:.' - 6" ) 

MINIMUM lVDe ;,::-::;1,; \;UOrO KOii 1 vee c::; 1;uoro !!S!!.! ... J~ eaces (ci) 6'·?~..:JQ9'--1.. and o Breakaway Cable Terminal End Treotment ( 25') j , ¾ TREATMENT 25 

& • TRANSlTlON .!.Y.e!....£· SC Guard Roil 
- - - Ty:ee 2-s Guard Rail { 10 S """ E!! ,w 0 ~ - Q<:. 0 , ' "' ,:; ··wvv \;IUUIU l'\UII * rune .:::-w1,.; uuara 1"<011 

I 
l:tf!e "£·w 

R, 
b 

TREATMENT 

Jil element to 
! twisted so that 
fits flush on the 

oped parapet. 
ppo,. 1w;,1J 

-~ 12' Of !4' 

I 
32" 
L 

25' 
4'-10" 2'-s" 2'-s" 2'•6" I 4 Sooces rol _____ 

3'-[i/2"" [2''-6" 

'\ 

- 1'-s" 
i---Max. 

------- T ' ,, 

I I t- Type C Inlet 
......r ( when required l 

I 

I 
,- 10' Shoulder 

Transition Curb block 
details shown on the 
structure design drawings. 

Traffic 

32" 

I I -~ L. ____ i- r...::.;:..,:::! 

I' I, I' I I I, I, 

T 

Direction 

33" 

Terminal Section ..... ~---..J~ 
Bridge Connection, 

...._P\. Cem. 
Cone. Curb 
(Sloped Top) 

Traffic Direction 

RC- 52, sh, 3 of 5 

APPROACH END GUARD 

Guard Rail 
8 So_oces .a., 3'-11t2" -~~a., s'-3" 

fTop of Slope/ 'I' I, I I I I I 
25' 50' 

I, I I I I' I I I' I 

~ t·O"(Min.) 3'-3" 
Typ. 

' 
T ' - • 

' ' 
I 

'--so,, Toper 
4'·9"Typ. 

' 

PLAN 

1,; 1~6 L,, µ 
ELEVATION 

RAIL TRANSITION AT SLOPED PARAPET 
( 32 11 Height) 

J~offic Directio11: IO' Shoulder 
12'vr!4' 

Tl'lAILING END GUARD RAIL AT STRUCTURE 
PARAPET FOR DIVIDED HIGHWAY WHERE REQUIRED 

($el Nolt. 1 

~ 
l. Approocn End Guard Rail Treatment should be provided at both the Approach 

and Trailing Ends of Structure Parapets on two lane facilitie!:> with two way 
traffic, On four lane divided highways ouord roil is not required on trailing 
ends of parapets unless worrorited by other obstruC"tions. 

2. This length of the Rubbing Roil is not to be included as port of the Type 
2-wcc Guard Roil 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 

END OF STRUCTURES 

AT 

Recommended 227'/Jf I 
1

97-5 l~P. oved =:=?!A. 
I /3,o.~ .,.,,_.._. L----'lj£"'--""'.£.__""R(C,,..{.-.L--

oir,ctor, Bureau of Design ~1puty Chief Hwy. Engr. 
l!U,~£D OT 

Sht . .l...Of ...!.. 

RC-50 
fUW. IT ,,., ••• •"'·•·•" "' "'" """~'"" '' 



re ~ ----iro.15" 
o o I 

I I -:,1p s, -~ I 
ci 9 31/4" 

A 
I 1/4" -t----+-! 

Pnst Plate ma~_L__ij.......L. 
bf! cut along -,-tv-, 
tl'ese lines for 
drl•.'ing. 

0.25"fy 
Typ. 

PLAN 

3;a" ¢ 

63" 
111 Rod. 

24" 

4" 

ELEVATION 

~ 

-

-

-

_A 

' 

Q 
7C'.::Jr 

SIDE 

ALUMINUM ALLOY POST 

,.. 

3.375" 'i- 0.125 " 
-0.063" 

'4E Ungolvanized 
Thickness 

-,----
31/2" 

3" 

3" 

1/4" ~ 1%" 
1/4" 15/s" 

Post Plate may be 
cut along these --.1 
tines for driving. 

0.375" R. 
+0.125" 
-o.o" 

0.25"~ 

PLAN 

1Ya" 

3/a" ¢ 

63" 

24" 

V.1. 
I YI " /_J---+ 

4" 
1/4 

ELEVATION 

2.25"~i:1:i2s5~· .. 

Post Plote • 
8 11 )(24"x 1/4 

900:t 1,50 (Typ.) 

Traffic Direction 
{when possible) 

I 
---

--
I 

- I --
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ ~ 

I I 
I I I 

I I 
I I 
I 
I 
I 
I I 

il _j 

II 
L:_] 

SIDE 

3'\i' x 2 11,i" COLD FORMED CHANNEL POST 

TYPE 1-W GUARD RAIL POSTS 

'• 1;,; 

Post Plate may be 
cut along these 
lines for driving. 

S3,5.7=I 
I 

2~' 
PLAN 

1 3'i~' ---,-,- I 

51~· 

3" 

2% 
23/s 

II 
Ii 
II 
II 

II 
II 
II 

31a" ¢ 

24" 

( Post Plate 
s"x 24"x 1/4" 

~" 

63" 

"•b2-11 / 11,! I 
1/4 2-11 w= 4" 

TI 
---ic=rr--

ELEVATION SIDE 

S3 X 5.7 

NOTES 

All materials shall conform to the requirements of Form 408. 

2. The 33/s" X 21// cold formed channel post, S3 X 5.7 post 

and aluminum alloy post may be bid as alternatives for 

Type I Weak Post Guard Roil System. However, mixing of 

different posts will not be acceptable within a project. 

I"' Bolls See ~ Hoo~ A this sheet. 

-.....___-----;;?' 
30" 

2'Min. 

------~ 

TYPICAL INSTALLATION 

1/i6' to lta" -Hf--L.f 
Approved shoulder -1-1----, 
with a bearing area 
equal to that· of a 
5/15

11 
Std. Nut may be 

used as an alternate. 

Detail , 

5115" ¢ 

'"11+:J'--'- 5fiti' ~ Hex 
I 
314' Bocking Nut 

DETAIL A 
5/is' HOOK BOLT 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE WEAK POST 

GUARD RAIL 

Deputy Chief Hwy. EnQr. 
'11\1,c,o .-, 

Sht..LOf 2,. 

RC-51 



42'-o" 
rType 1-W I End Treotment 

~--~-

Pay Limit for Type 1-W Guard Roil 

42'-o"----1--~42'-o"­
c----~-Poy Limit 84

1
-0"------I 

~ Intermed1ote Anchoraoe Treatment 
\ includes the over

1

1op \ t . -tt t= , . , . . :"'i1 -

I 
1 ( I I 

2000' Mox. vV----~ 

SKETCH OF TYPICAL LAYOUT 
(PLAN) 

Ll1 I 
n_.. --..._See-DetoilsA&B/ / , / . 

l
'C. W. P. this sheit. / L Slope Line Typicol Post 

/, ;,--Set p~~ depth..- ,1 See Detoit, 
= - Upper Cable / required m field. -L___l_j_ / 1 / RC-5I, sh. lof 3. 

1'- 9 1'- " 0~2'~ 

Pay Limit for Type I-W 
Guard Roil 

2'Min. 3'-3
11

TYP. 

Po Limit for T e I-w Intermediate Anchoro e Treatment 2'Typ. 

Const. details some os Type 1-w End Treatment 

I6'-o" Typical 
P L A N 

.3'-3- Typ. s\ope une 

Use end cop as shown 
in detail this sheet {Fit two 
cables in one onole.) 

r--~ 
I 

,,, • Coble, l """ 
)(-,.'.::_ -~ ~ -

' I I 
l....-.,-1 

1 i ~ ~ ~ 'P" ~wm_, ~ ~ ~ ~ ow,_ ! 
ELEVATION 

TYPICAL INTERMEDIATE ANCHORAGE TREATMENT 

4= ~-, -----=r -7 

' ' I I 
L-.J 

i 
'i. 

~ I 
owo, Coble o'-6" 

18'-ow 4Ba s1Ji16'-o":24'-o" , " 
Pa Limit for Type I-W End Treatment 42'-o" I6'-0"Typical I 

4
-

9 
TYP. 

__ J-__ 
I Foce of Posts I' 1 · -

Outside Edge of Shoulder P L /.\ j\j 

l "NI ~ 
"' 

1/4" R 

' 

T: 
111

3 Bar "' 314 Cables 

End Cap, 3i16 thick, 
see detail this shHt. ~ I I 

s'-o" ~ ........ 6'-Qi• s'-o" s'-o" I61-0• Tvnicol 

r 
I l -

' ' ', ~ouncl-......... Lm 
...................... 

L __ J •• See -" 
DetailG~I 
this she'et. 

ELEVATION 
Cone. Anchor, see Detail C, 

this ahut, Alternate 

Concrete anchor as ptr Detai I D, 
this sheet. 

l'-6"min.-

3/~ Sq. Nut 

TYPE 1--W END TREATMENT 

Minimum Tensile StrenQth-25,000# 
Provide sufficient rod lgth. for 
side cleoronce betw its 

7" 7 112 1" 
R.H. Th'ds. R.H Th'ds. f\L.H.Th,'ds. 

Cast Steel or Moll. Iron 
See Note 3,RC-5I,sh,3of 3. 

Spring (GalvJ 
wire dio.••l1•"min. Flatten for wrtni;h-11/4" 

(Galv.)w~.:.:~ 

··:r--c:::-;J. 7li'4 

¾'' Sq. BocklnQ Nut with 
lock washer 

St'd Turnbuckle, I2"tokt-up 
1--------2'-1'-'------; 

See Note~. 
RC-5I,Sh.3 of 3

1
, 

DETAIL A 
SPRING CABLE END ASSEMBLY 

(COMPENSATING DEVICE) 

Std. Turnbuckle(Golv.J 

3,,4Hex 
Nut(Golv.) w/woshers 

Stud Bolt(Golv.) 

Cobl• End(Cost Steel or 

,,....,. ... "'., 1- -;=I -~, ___ _; ,1~ ' 
Lock washer ~" . i; • " 1.:: J:'2 71,. 7~2 

1111.H. Thrds: LH. Thrds; R.H.Thrds5 'RH Thrdl. ,,. 
DETAIL B 

Wedge 

STEEL TURNBUCKLE CABLE END ASSEMBL.Y 

'L 

Tl 
I I ' 

--;,<--

' 

·~.,· 
"' 

fil 

Face of Type t-W 
Guard Rail 

~ 
4' 0" rW.P. ! - Anchor -°'.ngle: 

2
, G"M· .. , SeeDeto1Is,RC-5I,Sh.3of3. 
- m. / 8-~ Anchor Bolts--le"lono 

a* 1'-3" 1'-3" W/Qalv. nuts/flotwoshers. 
I 

s -

-,,, 

PL l,i4 • 6
11 

• l'-2" 
Note: For Alternate Cone. 

onchor,see Detalt 0,this 

•3 Bars 
End Post 

Support Angles 

3•:..1" 

ELEVATION 

DETAIL C 
CONCRETE ANCHOR 

Cast-in- Place 

* con be varied 
if warranted 

~e~d~'t-s1 sheet 3of3. 

~ -""3 Bors - Hoop 

~Anchor AnQle 

7•30' 

~ce of 
Type I-W 
Guard 
Roil 

~ 

~ 

I 4'-o" r-w P. 

ELEVATION 

e-1/~~ Anchor Botts ISM-long 
w/Qolv. nutst flatwoshers 

l--- Steel PL ~; • 6" x 1'-2" 

.,,,. 3 Bors - pl aced at 
quarter points. 

Cast-. In-place 

DETAIL D 
ALTERNATE CONC. ANCHOR 

r-1·1 

~ 

sheet 

t 

·.., 

~ii,,;; 
~~.~ 
=.!:~ 
'ij ..... 
:r, 

.----­
A 

i , _ _,. 
"' 

~~J"Bo1t w/11.1t and 
washers ( t; 0. 0., 3i. I.D.) 

;1 3
1i' ' 

1,t I I 

B!nd. after cable I ..,I H , 
Is mstalled " 

--r 
' 

Lt=¥4'.x_ 11/4" x 1/s"- 21/4" Lg.___.... 

Post Details, see RC-5I, 

sheet I of 3. >---~~~/j 
Typ.) 1,.-; V 

--. ~ "rt, II 
A Bar t2 '+'x2 

131,4' 13" 

.Tfl). 

I 
' 

' 3/16V (Tn· I r I 

END CAP 
* %"11 hole to be ,located 

on ct_ for Channel Post. 

~ Tr 
TYPICAL END POST DETAIL G 

·., 

13116' ~ Holes for 314 Bolts, 
4"2'' L9, w/ Nuts and Washers. 
Bolts torqued to 100! 20 ft. lbs. 
after post is driven. 

" 

_!" 
L4"x3"x I1.J~ 

SECTION A-A 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE WEAK POST 
GUARD RAIL 

zr;''1:f{ I /tlfi' 

Director , Bureau of Desi9n 



·., 

·-~ 
"' 

',o 

~ 

-,., 

Anchor Block,:>•~ details Ca D, 
RC-51, sheet 2 of 3. -

t 
Poy Limit-Type 1-W End Treotment, Drivewoys 

Middle Cable 
·Top Coble 

Lower Cable 

I 
PLAN I l I II ,., "+ ~II 

, 16 0 .j 4"1'4- 2 , " I •-o 

ELEVATION 

End Post 
Support Angles, 
For Details, See 
RC-51, sh. 2 af 3. 

-0 

"' 

PRIVE-WAY 

',o 

~',o ,r, 

' +~ -., 

-9~ ' 
~
4'' 8-1"! H,,I.,) J]~ , 

., 

END TREATMEr,/T 

:J* 3;'1 x 14~; Wire to pass 
1 

16 1." holes and bent , through 74 I --, ~- I --,. I 2 1, 
I~ . 2 

t.ot!.,;1 

\ ,;\0' 
.. 0 

3'-1" 

2'-6" Min. 

'6-Cl 
P D !Jli,O 0 

1- WP 11 .ii ·-
! (D r:i 

[[_."._ 
5'-9" To Outside : 

Edge of Shoulder-------! 
: 

."' 

Refer to Deir AS 8;of Sh.,12of3,RC·51 

I 
' II II 

L --~ 
_ l -- yy-:::i 
--· --- -M 
l [

-- --- _,., -
- . - __ --. ,L-- ---

01 
~! 

\ 
\ 
" 

..::J 

fa 

"• 

"• 

,. 

3" f-----"-J, 

319"; Hole 

TOP 

""' "' 

·,., 

·-:::. 

_5j Hook Bolt (Full body) 
16 w/ Bocking Nut, See 

Detail A, RC-51, Sh. 1of3 

/8eod '"" Cobio " ios!oll,d (Typ) 

,~
1 

Cop 3~ 6 Thick 

" ~II t" 
,n~ L 1;"'x l-4 x~ 

t. of 3/if~ole* 
SIDE 

Bar ~ ~ -1 3/4 Long 

ELEVATION 

l?v1(5 x2S161 
SlotS ___ I 

DRIVEWAY END POST CAP 
* For Channel Post , 3/e11 ~ hole to 

be located on 'r_ . 

3 S_e_a.,i:1>3''~9" 
. . 
0 
I 

't. 

T I ' T . ·_ ''"" I I I ' N 

-y+ - -
'<0 

I 4--_ .l u;+t: ·c: 

~ 

31/_i' 

3" 

3 Spa.@3"= 9" 

4" 4" 

3/;t Rod-bend both ends 
ofter installing coble 

Typ. 114 r-. Fl: RFl: FIT7~ Y~ Stiff. It 
4- Req'd 

~II 

I" 
I~ 

14" LS"x 4"11. ~ 
or 2-~ !£. Welded 

CABLE ANCHOR ANGLE 
See Note 9. 

7'' 

23!~ 13'! 2·Yi' 

Threaded 7,'' 
rs II 19i2\ 

<5'~1l ''• -~;~ ~\.R 
-The shape and size 
of the core shall be 
so designed as to 
enable the use of 
the wedge detail 
shown in this drawing. 

~---- ----~~µ·~-
--------------

8 

NOTES 

The following criteria shall apply for arrangemen1 of Spring 
Cable End Assemblies and Turnbuckle Cable End Assemblil!S: 

Length of Cable Runs: 
To 1000'-use Compensating Device on ooe em!, one 
Turnbuckle on other end of each individual cable. 
Over I 000' to 2000 1

- Use Compensatir,g De-,ice 8 
Turnbuckle on each end of eocti individual cat>le. 
Over 2000'- Start new Stretcll by over1oppng at 
last parallel post. (See Typical layout Sketch) 

2. Fillings: All fif!ings ~hall be so designed and be ot such 
section as to develop the full strength of a single coble or 
coble assemblies, as the case may be. 

Single Coble End Assembly· Min. Tensile Strenglh= 25,000 Lbs. 

All fittings shall be galvanized according to ASTM,Al53. 

3. Material indicated as "Cost Steel"shol1 conform toAASHTO-Mt03, 
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. Designs for o combination or single unit compensating device 

and turnbuckle assembly may be submitted for approval. 

5. Hook bolts, as installed, shall develop an ultimate pull open 
strenc;ith of from 500 Lbs. to 1000 Lbs. applied in o direction 

normal to the longitudinal 011.ls of the post. 

6. At all locations where the cable is connected to a cable socket 

with a wedge type connection,one wire of the wire rope 

shall be crimped over the base of the wedge to hold ii firmly 

in place. 

7. Compensating devices must hove a spring rate 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: 

Temp. range-
120° 99° 79° 159° 39° 19° -1° 

To To To : To I To ,
1 

To ' To 

100° ! 80° 60°: 40°1 20°, 0° l-20° 
I Spring Compressio 

from unloaded 
position in each 
spring 

1" I 1~; 2" : 2~~ 3" I 3k" 4" 2 I 
I 

9. Alternate designs may be submitted for approval. 

10. Installation of delineator assemblies shall be done under a 

separate pay item or contract. See Traffic Standard 

TC-7709, sheet 3of4. 

!!. Guard Roil over underground structures shall be constructed 
as shown on RC-53, sheel I of 2. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE WEAK POST 
GUARD RAIL 

8" 

ALTERNATE CABLE ANCHOR ANGLE CASTING 

(Malleable Iron) 
See Note 9. WEDGE DETAIL CABLE SPLICE 

Recomm,~~ 11~78 

AD.,..~"'"'"""'"-- l OirectOr, Bureau of Des;,,. 



'i. 

!~" 
1t-JVa'(Typ.) Brocket to ., 

Post Bolts, 
see detail ,RC-52 

s'112" .----------io;::·r. 
sheet 3 of· 6 

13" L 
I ?tr l i I 

0 

OFFSET BRACKET 

Ii 
•'·!!" 

101t/ 

s•-o• 

'i. 
-t+-1<e (Typ.) 

Rubbing Roil , •• 
details, Rc--,2, 
sheet 2 of 6 

All holes are 
13ti6 Dia. unless 
otherwise noted. 

=err-
POST 

----c:r-

"le 
·- 0 ::: :;::: 
0 0 

i= -~ 
Q 

2" Post Bolt, with 
4-1 I I •feel 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 11 

I~ 4 ~2' Post Bolt, 
see detail, RC-52, 
sheet 3 of 6. 

'i. 
1 l1e" {Typ.) 

13,f 

Tirri 
13" 4r 9 1,f 

0,75"+0.IAS" 4.34"+0.125" - o.o"I• I -o.063" fP, ~I 
0.25" ~l 
+0.125 
-0.0" 

'* Ungalvonized 
Thickness 

5.875" 
+0.125" -r·· .. 1017": ,_ 90° t 1.5°(Typ.) 

Traffic Direction 

OFFSET BRACKET when possible 
TYPICAL SECTION 

POST a OFFSET BRACKET 'i. 
131,;" + 1lt8'{Typ.) 

9 lt2" 

I 
I 
I 
I 

Ii I I © 

101/4" 

s·-o"Lu 
I 

1, 
I 
I 
I 
I 

POST 

Brocket to 
Post Bolts, 

see detoil, RC-52, 
sheet 3 of 6 

Rubbing Roil, ~I 
see detail, RC-52, 

sheet 2 of 6 

All holes are 
13115" Dia. unless 
otherwise noted. 

2' 

Min. 

0 

2" Post Bolts, with 
steel plate ond nut, 
see details, RC-52, 
sheet 3 of 6 . 

I~ w- Beom Rail Element, 
see detail, RC-52, 

33 11 sheet 2 of 6 

I~ 41/2' Post Bolt, 
see detail, RC-52, 
shut 3 of6. 

W6 x 9 POST DETAILS 5Vs" COLD FORMED C-POST DETAILS 

Offset Bracket\ 

). 

Post-1-,-

27" 

Min. 

See Note 2. 

IT 
TYPE 2-S SPECIAL Si 

2-sc SPECIAL GUARD RAIL 

TYPE 2-s a 

Offset Bracket 

l 

Post-1--._, 

33" 

1'6"Min. 

See Note 2. 

IT 
TYPE 2-S MODIFIED Si 

2-sc MODIFIED GUARD RAIL 
., ~ Standard Type 2 - S a 2-SC Guard Rail ( with rubbing rail), ...-ill be 
used with cane. or bit. curbs less than 6" in height and located os shown in 
the detail for Type 2 - S Modified a 2-SC Modified Guard Roi I. 

2-sc GUARD RAIL 

',.1: 

'·11"1 3" · : 1) 

6" -t====i=1==i.' I _'I ~- ·10:: 

( 

1, 
:ej~ 0 • 

~6 

Steel washer to be 
used with Wood Post, 

see detail, RC-52, 
sheet 3 of 6 

~" _§_" 
----~ 
\V)r Offset Brocket 

~ 
W- Beam Rail Element, ~-~-~I soe detail, RC-52, 

- , sheet2of6 
' f 

Post 
{ B"x 611 Rough ,--1 

s'-o" 

15" 

Rubbing Roil, 

33" 

l6
11

Post Bolt,with 
steel plate and nut, 
see details, RC-52, 
sheet 3 of 6 

j _J.. 1J,1 He detail , 
-- RC- 52 

sh. 2 of 6 

2' 
Min. 

12" Post Bolt, 

All holes ore 
13116. Dia. unless 
otherwise noted. 

see detail, RC-52, 
sheet 3 of6. 

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 details of 
the 2-s and 2-sc Guard Roil, but without rubbing rail. 

3. The 5'?-8" Cold Formed c-Posts, W6 x 9 Posts and Wood Posts with 

4. 

matching offset brackets may be bid os alternatives for the Strong 
Post Guard Roil Systems. However, mixing of different posts ond 
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 

s'-3" 
3'- 11/2" 
s'-3" 
3'-1 V2' 
6'-3" 
3'-1!/2' 

5. Wherever a W6 x 9 steel shape is designated for guard roil, a 
W6 x 8.5 steel shape may be used. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Rezmended Sept. 8, 1981 

.o.-& ,,· 
I ""'I''·<>,,;;,,;>] I Sht....l..Of _§_ 

Dir. Bureau of Highway Design RC-52 
'JMCEO n ........ , .. _,.,,.,,_"''"'"""'""""'"' 



Adjoining 
Rail Element \ 

It:?'.° 

DETAIL A 
All holes to be I" diometer. 

' r 
121/2" Lan 

2"1 41/4" I 4\1,4" I 

I~- 6 1lz'' 

12'-6" 

~~ 8
11 

x 6 
11 

Wood Post 

2' Min. 

io 

/

2·7ta" x 10" Bolt with 
washers and nuts. 

1§,SJ}§}}§}i 

4-718"x 8" Anchor Bolts 

• _b ·~:.:·-".·::l[l·_,OS\- 10::_,j<D·n~!! 
.1, -e.1):;\:~ 

L 5"x 31/2''x lf;i'x 6ulg. 
See Detail A, this sh. 

WOOD POSTS 
OVER UNDERGROUND STRUCTURES 
All other details shall be os in the Steel Posts Over Underground 

Structures details. 
Angles to be mounted on front and bock of posts, 
See Note I, this sheet. 

6'-3" for 2-s_(~l 
3'- llti' for 2-sc {Typ.l 

I 41~" 4\l.1"_1i" 

~--
-©- -- -*:i:~~~~ I I - · ;c·c.-

-'-- -- I ~ ~t-~~ 

l4i~t-- : --- ~~~-= t 

=~-

~ 
-~------- w ~I 

!'! -- --·~=i_ ¥di½= 

~ ©-,--=-=-~ -.. 0--==--------. - ' 
~ 

Adjoining ~" !. h" 
Rubbing Roil \ 

1/2" R Typ. 7 2" I 3" I 2" 

I c t, -t 

-7= -- t----- ...L_ ~-__ _:_-___ - ' ---- _i_ 
7 

I 12u Backing Plate I 
( See Note 4) 

29'3£,: I Ya" Slotted Holes for 
518• ,r. 1114" Splice Bolts 

W- BEAM RAIL ELEMENT 

13'· I"* 

12'-5" * 
s'-3" for 2-s { Typ.) ~ 

3'-11/2" for 2-SC{Ty~~,*" I 2" 

~ 
___rh__-+---1-~~ 

_z ___ _ 
1

3
"'"·· I .~) 

314' ,r. I 1te" Slotted Holes for 
5'8'' ,r. 1114 " Splice Bolts 

Ci. of 3/4" x 2lt2" Slotted Ho!es for Post 

6 11 x 3 11 x 10 GA. COLD FORMED CHANNEL 
RUBBING RAIL 

~ See Note 2 

-"' 

~ 

~ 

~ ct_ of 314",r. 21,,2" 
Slotted Holes for 
Post Bolts 

-[ - - -

13 .. ,'1•· I 

ll" 

" 
,V£ 8" 

11,2· 

-Jf 8" 4 

~' . 
T 
' 

DETAIL B 
Thickness is 3/4" 

All holes I" x1 unless otherwise noted.,, 
Use same base plate detoils for 5 1/8 
Cold Formed c- Post and W6 x 9 
Post. 

12~· 

Steel Post 

3'-3" 3r4' X 11" X 11" Plate 

See Detail B, this sh. ~2:?h!§I<:<' ll JI 
1 

,MMl§))§/1}- I 
6" rlevel 

4- 'lS' Anchor Bolts 
a" Long 

See BC.Std. 
Drawings 

#4 Bars@6"c.c. 

I. ··p· . .- .. ·." .,,_ "" . .,•·f
0

,, 
-• II. l;- .. I> o,_~:-,-'--:,""ir 
:~-~;.s.~ __ ,.:,.-,~ ... __l 

4" Min. 
2'-9" Ma,:. 

Top of Structure 

STEEL POSTS 

4'x4'xe" 
Cem. Cone. Slab 

OVER UNDERGROUND STRUCTURES 
See Note I, this shut. 

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

NOTES 

SECTION THRU W-BEAM RAIL ELEMENT 

I. No separate payment will be made for instollation of guard rail 
over underground structures. Concrete, reinforcement bars, ond 
hardware shall be considered incidental to the guard roil pay item. 

2. For rubbing roils installed on small rod ii, dimensions noted for 
hole spacing should be adjusted to allow splices to only occur 
at posts. 

3. W-Beam and rubbing rails shall be attached to each post. Splices 
shall only occur of posts and be topped in the direction of traffic. 

4. The 12" Bocking Plate for the W·Beam Rail Elements shall be used 
at all intermediate posts and shall be the same section os the 
w-Beom Rail Element. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

Recommended Sept. 8, 1981 Sht.£01 §.... 

tfo. ,e ,., I ~.,,J ~ I I 
Dir. Bureau of Highway Design Cef Hi9hwoy ~ RC-52 

-M 



Foe• / 
ofwoll~ 

~' ·=c .. - - I I 

=._~I 

-

*or tobe determined by engineer in field. 

t' 

Sool wold i/[ 3" I 6" I 
both sides r 

DETAIL "A" 
The brid9e connection terminal 
modificollon may be fabricated as 
one piece to eliminate welding. 

I~ ,, 

-~' 

" ~ 

1t9• Offset 

II

: I 

I I 
I I. i 

I I 

Same section os 
Rail Element 

29/32" x I ifa" 
Slotted Holes 

TERMINAL TO BE PLACED ON BACK 
OF RAIL ELEMENT 

" :ii 
~ 

~ 
~/ 

7 
,;¥ I '"yj 30° /] 'E_ L---c 

I I · 

I I 

I I i ~ 

I I '"I ''"I I 2" Min. 4 'I: 4 4 2" Min. 

2'-0" Min. 

):] 

0 0 

29/32" X I 1/5" 
Slotted Holes 

Tabs to clear roil 
element by lt32 " 

" i 
=~ 

TERMINAL TO BE PLACED ON FACE 
OF RAIL ELEMENT 

5;~·, 
~-

Recess 1/16" Deep 

,1"•-~'-1,' ij'.:~· 
,a, ' , -

Recessed or 
Chamf..-ed 

POST BOLT SPLICE BOLT NUT 

TABLE OF POST BOLT LENGTHS - L 

Post 

W6x 9 a 
5 Y-8" C Post 

Wood Post 

%4Tk·~1Yi6Dio. 

t3t4"0ia.~ 

STEEL WASHER 

Rubbing Rall 

4 ~i' Post Bott 

12" Post Boll 

I" x 1V113" l' Tk7 {Slotr f ofe 6 { 
I ,.. I 

STEEL PLATE 

W-Beam 

2"Post Bolt 

16" Post Bolt 

~ 7if- ~~'.. ~ 
@~ ro' ~ ~ 

BOLT NUT 

BRACKET TO POST 

ALTERNATE TERMINAL SECTIONS (SINGLE) 

~! [z-===t":-T-~2-
2'- 6" 

l" a112" alti_' ~" ~" g" 

See Detail "/1.' for 
modification with 
flared softly wall, 
or where required. 

~ 

--

~-. :::--~-. " - - - =p. ~ 1tt·: . +-·· . . - - - - ---- 0 ~-T · i - =t- .-:, . I ~ 
· ~ , -0-0-• 

I I - ] ± t?L I ~~T-== ~ -~.~ ,:'-~ - ~ 
"' 

'l(ll- 3'4-" X 3" 
Slotted Holes 

4 l/4" I 41/4" 

I" i Holes for 
f---1---1--1 7/a "0 Bolts 

with washers. 

TERMINAL SECTION BRIDGE CONNECTION 
iHl· Splice bolts shall be provided with o lock nut or double nut ond shol! be 
tightened only to o point thot will allow guard roil to be free to move. 
Splice bolts shol! be centered in the slotted holes. See B.C. Standard 
Drawings for attachment details. 

Modified Terminal Section 
Bridge Connection, See l 
Detoll A, sheet 5 of 6. \ 

, .. I 
"e ( 16mm) ¢ Brocket to 

Post Boll with Steel 
Wosher, See Deto1I 
this sheet. 

18" (457mm) 

See Detail B, 
sh.5of6 

\_ Post Bolt, 2"{51mm), 
See Detail, this sheet. 

TERMINAL SECTION- B.C.T. 

I. 

2. 

3. 

4. 

5. 

NOTES 

Splice bolts shall develope the design strength of the roil 
element. 
Post bolts shall withstand a 5000 pound side pull in either 
direction without rupture. 
No additional compensation will be allowed for providing Terminal 
Section Bridge Connection with welded plate for flared wells. 
The round heads of the Post and Splice Bolts may be slightly 
notched to provide for wrench. 
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 Sept. 8, 1981 Sht.~Of §.... 

44 4, 4 
Dir. Bureau of Highway Design RC-52 



___,,, .. KU:!Oll .. lt•1'o,q• 

½," 
(12 mm)" 

2" 4" 
-~ilnm)I (102mm 

16.{406 mm 

!5'(1.5m) 
Min. 

Top of Slope\ 5'(1,;;:l 

_____ i-----------------
Detail ~te , See 

G,ode Eod T ' 

th

" sheet 
+ 24"(6I0mm)¢ 

----1---1--1 ~ 
I 

I 
I 

20'(6 m) Min. 

''"l?.~-~ -- ------- -
Rubbing Roil 

w-eeom Rail Element 

--­Post 

Offset 
Brocket 

~---r: 
I 

I 
I 1 

Aocho, Pl 

area to reatment 
for limitsa max. 12,1 slop 

as shown 

c,m. Cone. ~,----+---­
Footing 

S.. Terrpnal S.Ction-
8.C.T., Rt-52,ltl. 3 of 6. 

f9.Y Limit for Guard Rail 

I 
12•-s• (3.810ml Typ.* 

I 
~~" 

. . ~. 
" ' ' =~· \ ., 

:1o1 . ' ; .. , \ 

" II \ II ' 

J\ i~\ 11 ,~· ,,. 

'11 
I I 11 I 11 

11 ~ 11 I I 1, 11 f * 11 
I I 33• * 11 11 31•* 11 29" 

11 U (838mm) u U (787mm) u LJ (737 mm) 
u 

\ . \ 

10~4( 273 mm) 

PLAN 

1'-2i}-4M 
(375mm) 

1'-s>t.; 
(476mm) 

2'-oM 
(SlOmml" 

2·-s~,f 
(756mm) 

3'-0"4" 
(933mm) 

25' (7.620ml Br.akoway C•b'- Terminal Encl Treatment 
{ Omit StHI Plat, from Post Baits ) 

4'-31;4" (l.302 m) 

,. Traffic Dir.ction 

3Spacu@ 4'-2N(l.270in) 1 2Spaces® 6'-3"{1.9Q5m) 

' ' 
' ,\ I II\ I I 11 

11 '' 11 11 
11 I I 11 
u u u 

.... 27"(686mm) Typ. 
for End Treatment 

II 
I I 
11 I I 
u 

Terminal~ (305mm) 
I.C.T. rr 12" 

Post ""-

\11 11 rw,.,. 11 W2.9 xw2.91 
$IHI L J Fobr;c 

JL 3"(76mm) 
Typ. 

18" rc(457mm) 

~

B.C.T. Terminal Pott 

' "~ 

111 I 
LJ 

-! . -< 
- j 

Se• caw. Anchoraoe 
Detail , this sheet. 

\._ Closs A Cem. Cone. Footing or etternate + 
Cable AINmbly, SI:• Detail, I-CT Found. Past 

* See Note I, this sheet. ELEVATION 

TERMINAL 

RC-52, sh. !5of6 

/ ?r4M(l9mm) ¢ 

/ l~"(3Bmml 

I'• 
(38~) 

ANCHOR 

1t4"(6mm) 

PLATE 

2" 
(51mm: 

Y4'( 6mm) 

BREAKAWAY CABLE 

\M(l6mm)!,!1t 1Yz"(38rrm) 
~ long machine bolt W/hex. 

ll.lts ond round washers. 

s.c:r. Terminal Past 
See Detail, RC-52, 
sheet 5 of 6 , 

Cable Assembly, 
See Detail, RC-52, 
sheet 5 of 6 . 

• I • 
• 518 (16mm).0'1l 3~ 

I• r.,,_. .,.,) 

(83mm) High Strength 
Bolt and Nut With 
3 hardened round 
washers. £ 

7ta" (22 mm) 0 

END 

-rr--._.,.. 

TREATMENT 

Bearing Plate 
see o,toil, RC-52, 
sheet 5 of 6 . 

Tapered Wosher, 
See Detail, RC-52, 
sheet 5 of 6 . 

_ff I,._ __ 

"-- -~l-=.. 1;Jj-ti,,,, 

/ 
(_/ 

Foundation Anchor 
~ Plate or alternate BCT 
' Foundation Post, Anchor Bolt, -...,, ~ , ,, -- 1 

18"(457mm) 1009, ~ j· "·"/ ·.,:1 1.,. '. ~ ;~ 
with nut and washer · · .,, ·.,. .,, ·-·~ · 

See Detail, RC-52, 
sheet 5of6 

• See Note 3, this sheet. 

CABLE 

Base 
Plate C 

ANCHORAGE DETAIL 

NOTES 

I. Breakaway Coble Terminal End Treatment shall be used for 
Type 2-s, Type 2-sc, ,-y,- 2-s Special, and Type 2-sc 
Special Guard Roil, when specif~d. 
Approaching 9uard roil hei9ht shall be transitioned 01 shown 
where nece11ary to the 27.(616 mm) hei9ht for the Breakaway 
Coble Terminal End Treatment . 

2. Payment for the Breakaway Cable Terminal End Treatment will 
include the last 25' (7.620m) of roil element',posts,terminal sect­
ion- B.c:r, cable assembly, hardware, anchor and beorin9 plotH, 
excavation , and Class A Cement Concrete. 

3. Base Plate bolts shall be torqued to 155-170 ft.-lbs. (210-230 N·m). 

Commonwealth of Pennsylvanla 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

BREAKAWAY CABLE TERMINAL END TREATMENT 
Recommended Sept. B, 1981 

tf.a.4: ,t· 
Dir. BllffllW of HNJhwoy Desion . 

Sht.~Of .!. 

RC-52 



,.,._,,,._., .. K~~ "'"' "" .,.,. 

sl"2" 
( 140 mm) J___ 

3"(76 mm) 

7•(I78mm) 

~a· (22mm) 

Base Plate A , 
See Detail, this sheet 

i Past 

Base Plate 8, 

® 6'-o"•' 

® 3'-4314' 
© 
@ 

24" 

6" 

2" L "•" {10mm) 

TS 6x6x0.I875 
(TS 152mm xl52mmx5mm) 

............... l I 
(f_ L-~----.-~! 
® @/'--Ir r GRADE 

® 
® 
® 
(8) 

CD 

318' 

9" 

18" 
I" 
/4 

1 3"(76mm) 

'-•.• ~I. 
@J 516 (8mrrl) 

E 13t4'(45mm) Dia. 

g @I@ 
e Jl/4"(32mm) 

2@11" 

(1.852 m) 

(1.039m) 

(610mm} 

(152mm) 

(51mm) 

(10mm) 

(229mm) 

(457mm) 

(6mm) 

314" (19mm) Plate 
4Y~

0 

{lJ4mm) 

El 30°Typ. 
E 

'" ... 
N 

C:I E 
E 
0 .. 
~ 
"' 

i'/4" (32 mm) I I 4"(102mm) I 
9"(229mm) Plate A 

91/a'' ( 232 mm) Plate B 

1318' 
{35mm) 6" 11s_g mm} 

318'(IOmm) R. Typ. !--------- I 

<1. 
2"(51mm) Dia. Holes(3) 
Typ. It B Only 

+ 

1Ii' (32 mm) 121 ___; I 3" I 
(76mm} 

BEARING 

1~" 

Bar %"(16 mm) 

11 I I ~ (6mm) 

"' 0 
N 

00 

• E 
.§ E 
"' ... "' :c'.____I_ LJ 

j L',,,i(t9mm) 

PLATE 

"' '-4 {6mm) "' 3/4" 
(19mm) CD 1/4" (6mm) It BASE PLATES A 8i B (~4mm) I rT"a'(t6mml 

I" 
{25mm) 

e 
E 

"' ~I"_~ 
".::-,NI q' 

"' 

1[1[1]111 

I jj &'""::::tl: 2Va" (54mm) 

1 11 I 11 ! 
B.C.T. TERMINAL POST 

!f}li (140mm) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I _______ I 

FOUNDATION ANCHOR PLATE 

Std. Hex Nut 8 
Wosher - Both Ends 

"%" (19mm) ¢ 
Galvanized Coble 

s'-s" (l.98I ml 

CABLE ASSEMBLY 

BCT 

Bose Plate B 
See Detail, this sheet 

%5(8mm) 

Bose Plate C 
See Detail, this sheet 

7"(I78mm 

¢ 

® 

FOUNDATION POST 

3"(76mm) 

1V2"(38mm) 

E _, 
"' E U
e 

-+ill g.: 
"' _, 

11/15" ( 17 mm) o,,\ 
DETAIL A 

For other details see 
sheet 3 of 6 

"' N 

I"(25mm) Tock Welds 
~t 3" ( 76mm) Spacing .----------+---1 -v-

5"(I27mm) Dia. 

3'- 2 11;0

(976mm) 
1_·11/4" ~32mm) ¢ J L v.· (3mm) 

TAPERED WASHER 
II"(279mm) Rod. sV2'os5mm) 

," I"(25mm) I I 4 2 (114mm) 

14 Gage Galvanized Steel Diaphram 

2' - 4 13t1§'( 732 mm) 
e 

I 
vl"(25mm)0 E ,if E 

N No Holes{Typ) 
~ $_ 

01/2" 

[

2"(51mm) 

Tabs to cle,~r roil elements 1.J l.. . 
21/4" (57 mm) 

{216mm) 2-14 G ;--- Steel 8!f; ,Galvanized 
/__ P rams. f 11 

~ 
~1 I _I ____ 

I I .,,- 1" (25mm) It "' 
41/4" by V32 (0.8mm) 7 

1 

_ ~ 

-1 -. 
f / II _iQOSmml 

§"e 
"'= -.., 

L2%2'(23mm) x 1Va"(29mm) 
Slotted Holes 

DETAIL B 
See sheet 3 of b tor complete 
ossembly of the Terminal Section 
B.C.T 

I" 41/4 
(108mm) 

11 -41/4" 
(413mm) 

~---,H+ 

BASE PLATE C 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG 

GUARD RAIL 

POST 

Recommended Sept. 8, 1981 

, tfn& er 
Dir. Bureou of Highway Design 

Sht.2...0f _§_ 

RC-52 



~Rotating J.l Bracket 

6'-3" I 6'-3" 

W6x 8,5 POST 

POSITIONING 
OF 

I , 
""-"' 
"' .• ,._. 

' 0 W-Beom Roil Element 

---MFf= Sldo of 

I
------ + I" Traffic Flow - -~ 

/I ~au ~ Hole for 
1 ' 3/4" ti x 2" H.D. Hex 

Bolt and Nut 

~~,, 
StHI Post 

TYPICAL FOR 
15° THRU 75° POSITIONS 

STEEL POSTS 

w- Beam 
Roil Element 

11/2" 

2" 
Side of 

Traffic Flow 

718' 0 Hole for 
3411 ii x B" H.D. Hex 
Bolt and Nut. 

TYPICAL FOR 
15° THRU 75° POSITIONS 

WOOD POSTS 

--

ROTATING BRACKET REQUIREMENTS 

6'-3" 

Rotating 
Brocket 

6 '-}" 

5 7ta" C - POST 

OF ROTATING BRACKET 
THE END TREATMENT 

~

Rotating 
Brocket 

' 

6'-3" 4- 6'-3" 

8 11 x 6" WOOD POST 

ON POSTS 

" I I 

~ 

Poy Limit 
for Guard Roil 

JP ~ if ~ u n:z ~ ~ ~ h{. >' " .. -~~·.;.'_ 
75• 

15° 

l ;;-- r::::::::Post-Offset Brocket'\_ ___ - -r-"'-" so•>----- --

See Note 2 

• 

•" 7" 

PLAN 
(SH Note 5) 

12" 

37'-6" Type 2 Strong Post End Treatment 
SH Note I 

Delineator, See Note 3 

Rubbing] 
Roil 

33" 

I I 
u 
n u 

II u 

See Chari for 
D 

Ht. of Posts for 
End Treatment. 

ELEVATION 

6'-3" 
(Typ.) 

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 ond Type 2-SC Modified Guo rd Roil, when specified. 

HEIGHT OF POST 

ROTATION ANGLE 15° 30° 45° 60° 75° 

2-s, 2-s MODIFIED, 1'-1011 1'-7" 1'-20\-4' 101/2' 51/2" 
2-sc, 2-sc MODIFIED 

2-S SPECIAL, 1' -5" 1'-21t2· 113/4" gltz'' 41/2" 2-sc SPECIAL 

1'-el/4" 

II 

H 
LI 

u n 
LI 

2'·71'," 

4'- 3V4" ** 
•• The offnt 

cimenaion may N 
raduced to 

accommodate rHtricttld 
ci.orance conditions. 

For alt..-nm Type A 
insert asHfllbly sn 
B.C. Std. Dfowtf'9S. 

Terminal Section 
Brid9e Connection 

3• Max. 

I ~!~ 12' 
Cone. Anchor A_~\ , _ _J 

!lock \S\ 7, w '--"_,.. __ 

NOTES 

oMCMI' bolts-
18" lg. {Min.) 

I. Payment for Type 2 Strong Post End TreottMnt will include the last 57'-6" 
of sloping roil, terminal section, hardware, and concrete. 

2. This length of rubbing roil is not to be included as port of the end 
treatment and should be incidental to the guard roil pay item. 

3. Installation of delineotor assemblies shall be done under a separate pay 
item or contract. For additional details, see Traffic Standard TC-7709, 

4. This standard depicts only the necessary dimensions for IKliformity 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 approved manufacturer 
os listed in Bulletin No. 15 will be permitted. 

5. Alt offsets are measured from the projected front face of the guard 
roil to the face of the post. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 STRONG POST 
GUARD RAIL 

TYPE 2 STRONG POST END TREATMENT 

Recommended Sept. 8 , 1981 I Approved Sept. 8, 1981 Sht..!..O.f .§. 

Dir. Bireou of Highway Design c~~~ __ - __ 
£0-±2 +·, ~_,,,~ RC 52 

11'-'C>O Dr-



12 Ga. 

~~ 

"W 
,it 

"' 

~ 

" 

A~'.J: 
~ £:! 

DETAIL D 
RAIL ELEMENT 

6 14" 

I~ "j ""cb 
ct ' I -~ -1 - "' - i -.-

13'-sl/2' 

12'-6" 
Post Bolt Slots " '?r4" x 2w-- . 

-<±> :=-t_ 4' --=- l ii~r r ='--- ~ ~ 
2"14"•'14½/' 

Splice Bolt Slots 
2~32_ X ll/5" 

DETAIL la 
TYPICAL RAIL SECTION 

1Vi_' 

DETAIL G 
5115" DIA. HEX. BOLT 

siq' 

. _j ~i ~1 '.,; 
-- -- --=t--_ a,~ =~ N 

I-- ~--1- ..:..r· (D 
--(D _ I - ___: CD: 

© 

4l(,i'l 4lf,i'l2"! 

Post Plate is 
extruded as one 
unit with flange 

·~ ~ 11015" 
I I ·· 

0.25"R T 4 ~V," . "· I I 4 

g_l.·-" 
PLAN 

I 14'' 

9'a" 

I 
6V:;!' +-!~-~.·~· 

I" 
" 61<,' 

L " 
111 I ~-%"~' ,, 

["Rad. 
6?," 

=co 11.'.1 
"' v 
d 0 

I 3V4" I 

Post Plate may __.£.---"'...1.....-M,.-L 
be cut along 

II 
1J these lines for 

driving. 

ELEVATION SIDE 

511~~8, 118' o,al Sha,1cl,1 i w 
, _J_ JJ_ ~-, ~ 11111 '# '. '# 10, 

1314" -T 10 Ga. a, opp,. eq,al. 

c___+-J=--1-t-

ALUMINUM ALLOY POST 

j__\ TT •- T '-' 
I~":::Jj__ I Recess 3/32 deep x 15116-"" 

~ 
SPLICE BOLT HEX NUT 

DETAIL F 
BEAM SPLICE HARDWARE 

2'-o" Min. ~· -3" 

Base Plate, 

See Detail M,........__ ~ ~ d I 1JJ§M!'m§J»J§ I 
this sheet. ----...__;,(ff!Jjf!JJt"""1~~c" J.., -Level 

4- 3/a ¢lx a.,,._.· ;,,_f·. ... . .,,. -,,:.-:.· ... ,.· ... -. , "" /f-" - I ~''e t ' I 
Anchor Bolts, 7 .·.·?·~ ! 
see details, 
B.C. Std. 
Drawings. 

#4 Bars @ 6" c.c. each way 
Top of Structure 7 

1 

4"Min. 
2'-9" Max. 

i 

DETAIL ! 
SQUARE WASHER 

7\.'2'' 

Vi'!ll x 1V,i' long Bolt 
to support rail element 

--------------1 \ 
~-'-" 

33" 

--­ '-1, 

2' 
Min. 

---------------------­

"' 

f-------------t 2.25"-t0.125" 
-0.063" 

- o.063" -0.61' B"x 24"x 114" 
0.375':J'R 3.375"+0.'25"i +:· · "-.Post Plate 

~ Post Plate 
S3 x 5. 7 ----:!l '8 "x 24"x 1/4" 

. ~ -900±1.so(Typ.) 

* Ungalvanized 
Thickness 0.25"* Traffic Direction 2¾' PLAN 

PLAN when possible 

1Va" 

63" 

1~6 
s,,g· 

1J:" slfi' Ill ,,, I ~--- "'··~· 1" 
511:t I ll II 

i.U--- ,; "• f .. 

n 

63" 

1/4 ~ I% ....L,,,lL n 1/41~~ 
Post Plate may I 
be cut along --. 1 
these lines for 24" 

I] 

1;4 

77; 
Post P!ote may 
be cut along 
these lines for 

7 
24" Il u ,,;,;,g_ --+ driving. 

' )1 !! I' 1-+ 
1;4 b 1/4 b 2 - II / _l_,,..iL 4" 2 - II 

~ 2 - 11 1/4 2 - 11 '14 
4" 

ELEVATION SIDE ELEVATION SIDE 

3 319' x 2¼j'' COLD FORMED CHANNEL POST 

TYPE 2-W GUARD RAIL POSTS 

S3 X 5.7 

Square Washer, 
see Detail I , this sheet. 

5116¢x I If;{ lg. bolt with 
%" unthreoded full body bolt 
and nut, 4000 tbs. min. 

~ tensile strength. See Detail G. 

'-.....___ Double nuts with no washers. 

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. 

Notes 

I. All materials shell conform to the requirements of 
Form 40,~. " 

2. The 3% x 21;4 Cold Formed Channel Post, S3 x 5.7 
Post and Aluminum Alloy Post may be bid os alter­
nates 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 

TYPE 2 WEAK POST 
GUARD RAIL GUARD RAIL OVER UNDERGROUND STRUCTURES 

No separate payment will be made for installation of guard rail 
over underground structures. Concrete, reinforcement bars, and 
hardware shall be considered incidental to the guard roil pay item. 

BASE PLATE DETAIL M 
Note 1 All holes !"~unless otherwise 
noted. Use same base plate details 
for 3%°' x 21/4" Cold Formed Cl"(annel 
Post, Aluminum Alloy Post and S3 X 
5.7 Post. 

TYPICAL INSTALLATION 
Recommended -zJ!y 1, r?l"f A Sht . ..l.Of £,. 

4 D. 4 ,:.:· ' RC 53 Director, Bureau of Desi9n Deputy Chief Hwy. En9r. -

,.....,_., .. ._ ........ ,,,,.,., .... , ... """"" • 



* The minimum unobstructed distance behind 
the roll element should be:-

81 for Type 2-W 
5' for Type 2-WC 

T If recovery area is less than e'- O" use 2'-0" Min. 
from bock of post to edge of slope as the determining 
factor for placement of guard roil. 

Terminal Section Bridge Conneclior 
See Detail, RC-52, sheet 3 of ~ 

(portiolly below 11round) 

·-

,-1 __ 

"*" 
't. W.P. 

Terminal Section 
Bridge Connection 
See Detail, RC-52 

sh. 3 of 5 "3 Bars 3 Hoops 

' 

12'-6" Typical, Type 2-W 9.r." 
61-3• Typical, Typ1 2·WC Q.r.• 

"'I~ -r:, ~ 
1" 

~ 

i" 
a> 

t+--~ 

A / 
/ 

0 

'" 

- . 
/ 

., 
-0 

·"' " QC 

Shop bendinQ required to make the End Treatment at 
Driveways a Openings. 

DETAIL N 

SHOP CURVED RAIL 

See Detail N, this sheet 

Face of Guard Roil Line 

Length _ql9f!g beam 13'·61J.? 121-6 11 Typical, Type 2·W g.r. -tt 

Pay 'umit Type 2-W End Treatment 
6-3 2-WC g.r.~ 

Pay Limit 
Driveways and Openings Guard Roil/L.F. 

Outside Edge of Shoulder 

~ 
/ 

Edge of Slope 

I ;, 
i/4 

12" 

10-f"I Holes 311 C.C. for 
8-~J" Anchor bctt 

Face of Guard Rail Line 

25' Approx. 

- . I ---- Pay Limit Guard Ro11VL S I Pay Limit- Type 2-W End Treatment 

Outside Edge of Shoulder 

PLAN Traffic Direction 

Roil Element 

/2 VSplice Bolts See Details D S E 

A RC-~3, Sh. l of 2) See Detail F 
RC-53, Sh. I of 2. 

/ / Ground Line-

--End Post ~UPP,C?'\" --.=- ---ll.nnl•<:-4X3X:.!. -
RC-53, Sh. I of 2. I I 

' ~ isl . 
-tr~ a!' 

~ 
·., _, 

,,_ ... 

ELEVATION 

TYPE 2-W END TREATMENT 

t. w.e 

4Y; 

l W.P.-

f Geo~rd Roil Line Face o 

-- 1~~ 6''._ 

e .. , 
8

· 

3'- I" 

1'-3" 1'-3" 
Min. I_Min. I 

I 
LI 

-' 
"' 

"l'-3 Bar 1):1 I _ 
PLAN 

For Cone. Anchor~ \ 
See Details A a B, L _____ .J 

this sheet 

Terminal Section 
Bridge Connection 
See Detoll, RC-52, 

sh. 3 of 5. 

10-1"1 holes in roil 
@ 3" c.c. for e-r;" 
anchor bolts. (Two 

spare holes in roil 

for positioning.) 

PLAN - Traffic DireCtion 
- "e"e t,lote I a - t;, bolts - I a" long 

w/golv. nuts. Bolts not 

to protrude over top 

of roil. 

.,... 
' ; I I -

' 
~

' \ 

Letoil A 8.J B, this sheet, 
For Cone. Anchor 

A A 
'k End Post Support AQgles 

-4"x 3"x ~4" ' 

'/ 
See Detail, this sheet. 

ELEVATION 

TYPE 2-W END TREATMENT"" 
DRIVEWAYS S. OPENINGS 

-1 

:ii!* Note, To be used on both 
sides of driveways and 
openings. 

~ lt 3" ~ 27" lt.'s with 
, •, I g tlc;~l;j. I 
~ 6 holes, Golv. Top ~:"'lr;~-~~ 
and bolt projection plus 

3" on anchor bolt. "' ,;, 
* ==l==Y' £:- .' "\ 3 Bors-·4 : • •• _.:,,, • . ,;,: t 

Concrete~: 

ELEVATION 

DETAIL A 
CONCRETE ANCHOR 

... 
-.. 

cGrour d Line al Anchor 

Face of 
Guard Rail Line 

·., 

~ 
41-6" 

Concrete 
ELEVATION 

DETAIL B 
ALTERNATE CONC,,ANCHOR 

13t1e" ¢ Holes for 3/,{ Bolts 

\

41t£ Ui!. w/ Nuts and Washers 
Bolts torqued to 100!20 ft.lbs. 
ofter post is driven. 

' ~I 

~II 

L4"1l3"1l 14" 

END POST SUPPORT ANGLES 

NOTES 

I. Slope can be varied if worronled. 
2. Installation of delineotor 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 Roll, 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 2 WEAK POST 
GUARD RAIL 

Recommended 2;2f I'. /974 
4,0 4 ., . 
Director, Bureou of Desi11n 

'""o 1, 
FINM " 

Hwy. Engr. 

Sht . .!_Of.!_ 

RC-53 



TABLE I 
Appropriate Type 
End Treotment 

Poy Limit for Type Guard Roil Specified Appropriate Type 4 Rtquired CD 

(E.S.) Edge of 
Shoulder~ 

f 
Shoulder 

~ 

in Table I 

I 25' Min. I Obstruction (Solid) 

+ Required I I 
Clearance=:-4 .,. II .,. .,. ... ... .,. 

~~ "' "' "' 11 
Traffic Direction 

"' 

See Note 4 

~

W Beam Rail El ement 

f T T T T 
T 

End Treatment Type 
Dist. to of Clearance 

Obst. from Guard (Dist. to 
Edge of Shld. Roil Obst. from 

Bock of Rail) 

3' up to 6' 2-sc 2' 
6!...l"up to8' 2-s 4' __d 
8'-l"up to 12' 2-wc 5' 

1t-1"a Greater 2-w 8' 

(E.P.) Edge of Pavement 
-~-----~-

Typ_! 2-W 
Guard Rail 

Type 2-wc** 
Guard Roil 

4 Spoces=25'-o" 

Tle_e 2-S Guard Rail 

~ II 

TREATMENT WHEN EDGE 
IS 3' OR GREATER WHERE 

OF SHOULDER TC FACE OF OBSTRUCTION 
CONTINUOUS GUARD RAIL IS NOT USED-' 

See Note 5 .1. this sheet 

~ If the situation requires continuous guard 
roil at one end and not continuous guard 
roil at the other end of an obstruction , 
an appropriate modification of the 
treatment should be used. 

Type Guard Roil as specified in Table 2 
Type 2-s 
Guard Rail 

Type 2-wcc £ 
Guard Roil 

8 Spaces= 25-r:-c,• 
Tre_e 2-wc Guard Rail Tre_e 2-W Guard Rail 

TABLE 2 
c,:;:: 

Type 2-s or 2-sc Guard Rail os specified in Table 2. 

25' Min. 
t+Required Obstruction 

Cleorance,-~~--1 
_J l T -~---T T T T 

(Solid) r 25' Min. 

"r 11 T T T TII T T 

10 Spaces= 62~; 

T JI 

8 Spaces= 50'-o" (Weak Post System) 

,, 
Type 2-s Guard Rail ( Strong Post Syste'm) C\ 

\/ 
?,, 4" Note2 

I I _ 

-co Type o:.c 0:: Dist. to •o of 
~o~ Obst. from Guard ~ec Edge of Shld. l0 Rail 

3'upto6' 2-sc . 61-1" up to 7' 2-wcc 0 .. 
7°'-1" up to 13' ~ 2-wc 

0 
13'-1"8 Greater 2-w • 3' 

t+Rtquirtd CD 
Cltoronce 
(Dist. to 

Obst. from 
Back of Roil") 

2' 
4' 
5' 
8' 

Toper ~~'l, I 1 11 II 
I Taper

1
50,1, _ 

when necessary 

*f I {E.S.) Edge bJ Shoulder./ 

~ 
Shoulder 

~- 3'upto6' 2-sc 2' 
C • 0 0 " .. 6~1" a Greater 2-s 4' 
"' when necessary 

** If 2-w or 2-wc Guard Roil is 
used at the obstruction this 
section of 2-wc Guard Roil 
may be eliminated. 

Traffic Direction 

TREATMENT WHEN 
IS 3

1 
OR GREATER 

EDGE OF 
WHERE 

(E.P.) Edge of Pavement:) j 

SHOULDER TO FACE OF OBSTRUCTION 
CONTINUOUS GUARD RAIL IS USED-' 

Q) Maintain the alignment of the approaching 
9uord roil, when it allows greater cleoronce 
( dist. from obstacle to bock of roil ) than 
what is shown as the required cleoronce on 
the table. 

~ 

I. The treatments shown are for four lone divided 
highways. The approach end side of the treatments 
should be used at both sides of the obstruction on 
two lone facilities with two way traffic. 

2. This length of the Rubbin9 Roil is not to be included 
as port of the Type 2-wcc Guard Roil and should 
be incidental to the Type 2-s Guard Rail pay item. 

3. This standard hos been prepared as a guidt for the 
placement of t;iuard rail and median barrier. It is 
impractical to provide o standard for all possible 
conditions. Modifications of treat mer.ts con be made 
to fit existing conditions, however they shall follow 
recommendtd guide lines.,. ,, • 

t
c,,.1:/1 C I.,. 

4. This distance vo s dnd the required lent;ith shol I be 
determined by th desit;iner using the 9uidelints 
found in DM-2, apter , and shall be shown on 
the tabulations. Whtre calculations show a distance 
less then 125', use 125' as o minimum distance. 

5. Use the necessary portion of the t;iuord roil types and 
lengths as indicated for transitioning the approaching 
guard roil to the typt of guard roil which is required 
at the obstruction. 

Use Type 2-w 
Type 2-wc 
Guard Roil 

Minimum Treatment 
if continuous guord roil Type 2-s Guard Roil ( 16 Spaces= 100') and o 

A Details for Type 2-wcc Guard Roil shall conform to the 
requirements of Type 2-w with post spacing at 3'- 1'12 

End Treatment 
if guard roil is 
not needed further 

Type 2-w 
Guo rd-Rail 

4 Spaces= 25 

Type 2-wc 
Guard Roil 

4 Spaces = 25' 

Type 2-S Guard Roil 

E!:., 
\6'T'M\o 

V 
T T " 

is not needed Breakaway Coble Terminal End Treatment ( 25°) 

Ty.e_e 2-sc Guard Rail 

"T ... "T ... J 
..__ Brocket-

See Note 5 .1. this sheet 

J.Y.Q_e 2-§_ Guard f!ail 
10 SpaCes" 62'-6' 

Type 2-wcc• 
Guard Roil 
8 Spaces 
= 25'-o" 

Jy~-wc Guard Roil 
8 Spaces= 50~ 

Type 2-w Guard Rail 
( Weak Post System) 

25' Min. 
Type 2-§_ Guard Roil { StronQ Post System l 

~rr I y I IH~ 
l In the case of a soled pier obstruction, 

terminate the rubbing roil and attach 
it to the end of the solid pier. 

I 
b-see

1 

Nt¥ote 

2 

I f ! \Edgo of S.h o,lde, 

====;- Sho,lde, f Po,.moot 50
, I Toper i {: Edge 

0 
Traffic Direction 

TREATMENT 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 

R,commended zp:,,- S /f'l'A 
,,¢'D.:f; ,t·i 
Director, Bureau of Design 

.i\Qprovtd t?1ff ;, I 9'Ztl' 
(J --12., .,, 

Deputy Chitf Hwy. Entineer 

Sht.J...Of~ 

RC-54 



,,_,,._., .. u~,.., .. ,._,..,.,, 

Pay Limit 
TJpe 3·WM 

Pav Limit TvPe 3·WMC Median Barrier Pav Limit T"·e 3·WM Median Barrier En Treatment 
Narrow Median 
(See RC-56) 25' Min. 25' Min. 

Traffic Direction INTERSECTING 
[ Edge of Pavement SIDE 

ROAD 

I I r 50•1 Taper 

" 1 \B"x6"Box - I re"x 6" Box 
I 

. . . s E }<2' Min .• ' . Type and length of Guard Roil and * Variable depending on Type 

I 
Obstruction Clearance .9 ,E I End Treatment· beyond the intersection 

----------------

and Closs of Highway. 
-0 :g ,p, radii to be as indicated on the canstr-I • uction drawing and determined by "' the design requirement. 

\. Edge of Pavement 
' • * • Type 2-s Type 2-wcc Guard Rail• 

25' Min. 25' Min. Traffic Direction =.a~/ . _ .. .,._,, 
Pay Limit 

,,rJi': . .3_;wM " Pav Limit T···e 3·WM Median Barrier Pav Limit Tvne 3·WMC Median Barrier n tm•nt \ ' "' /4 Type 2-wc G,a,d Rall 
Narrow Median ,,o.. ' ... , ..- B Space,• 50' -o" 
( See RC-56) 20 

R=20' n . 

16 1 
1)- Min. Tvoe 2-w 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS UP TO 0 ! l l Guard Rail . r ••••••• ·-. -

WHERE CONTINUOUS BARRIER IS USED { 4'-,;i7Tvo. 

IO'{Typ. E.S.-'" 

• Details for Type 2-wcc Guard Rail shall E.P _ _,. 
conform to the requirements of Type 2-w ,\ 
with post spacing of 3'- 111£ J ,C\ E.P.---... 

Troffic Direction 10':Typ. 

• TvPe 2·WCC Guard Rail 

E.S.---.. 

Type 2-sc Guard Rail Tvoe 2-s Guard Rail Tvoe 2-wc Guard Rail Tune 2-W Guard Rail Tvoe 2·WM "!,l'"\Tva. 

10 Spaces= 62'·6 8 Spaces = 25' 8 Spaces= 50' Median Barrier = --- ---:~? 
0,0, 

·-------- - -
r Edge of Pavement Guard Roil transition tame at all 

lf permissible terminate ~ intersections as shown above. 
See Guard Rail here with t<-

2'Min. «" -qate1 r Clearance f 50• I Toper 
~ 

End Treatment. R= I a' Min. , 
;; r Min. 

25' 25'-Ml;. - - j 

~ If protection is reqw[red, Quard rail 
: Solid Pier 

. . . . . 
0 Min. - ' : 
0 - - l 50,1 Toper 

,; End Treatment or ~ may be ustd beyond this point. • '- 2 Min.* "' Terminal Section 
Cleoronce I 

DRIVEWAY 

i.. Edge of Pavement 

Tvoe 2-sc Guard Rail Tvoe 2-wc Guard Roil Tvoe 2 ·W Guard Rail TREATMENT AT INTERSECTIONS 10 Spaces= 62'·6' 

* 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 ls 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 has been prepared as o guide for the placement of guard 

WHERE CONTINUOUS BARRIER IS roil and median barrier. It is impractical to provide a standard for all 
possible conditions. Modifications of treatments con be made to fit e1tisting 
conditions, however they shall follow recommended Quide lines. 

3. If 2'minimum clearance is not available, fasten the guard roil to the 
obstruction and continue offset bracket spacinQ of 3'· t½z." up to the end 
of the obstruction. 

Tune 2·WM Tvoe 2 ·WM End Treatment Drivewavs a Median Ooenina 20' Tvoe 2 ·WM End Treatment • Drivewavs 8 T"~e 2-wM 4. When the guard roil is fastened to a solid obstruction,terminate therutt:iing rail 

Median Barrier Openings (RC-55, sheet I of I.) Openings ( RC-55, sheet l of I.) Median Barrier at each end and fasten it to the obstruction. 
E , 
E ·a /50 I Taper 

'" -~2'Ma,. rt=='!. -'!! Median Cf_") rF71 /, 
~ 

2'Mox.1/ 

- - Commonwealth of Pennsylvania ~ ~- ~ ;, 
50 1 l Taper/ 

DEPARTMENT OF TRANSPORTATION j 
0 BUREAU OF DESIGN 
0 
,; 
• :,; 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

TREATMENT FOR TYPE 2-WM MEDIAN BARRIER CROSS-OVER 
Recommended "1!J;, <; t.tz& ~oved 

.-r2. ,,_ ,,, .. -
S"1 . .1.0f .l. -· -u ,. 4P.&,,· RC-54 Director, Bureau of Design V 0.puty CMtf Hwy. Ef19r. 

TMQD IV -- "'"'"'°"'"•••< . ...,•u-.•·• 



Traffic Direction 

1une .:::-w1., uuoro r1011 1 vne .:::-;:,1., uuoro r'IQII 1vne .:::-;:, 1;1uoro r1u11 1 vne c.. yy1.,1., \JUUTU nuu 1 Ji,>W <:. ft\., \JUUIU null ' .:.· ..-m 
10 Spaces=62'-6 I 8 Spaces= 25 -o End Treatment 

Edge of Pavement --;i 

,•. > ... - > 

I 
> 

50 1 1 Taper} 50 1 1 Toper"") -~- .... . -
~ - .l. .L .L .L .L .L .l. .L .l. .I. ~J.,.L .L .L. .l. " . . 
"5b 

. - 2 Min. ~ J. .l. u ·- .. - . - See Note I, RC-54, 
25

1
Min. M M 25'Min. 

. . - . . 
3' 0 - sheet 2 of 3 . See Note I, RC-54, -. - _,_ 

H sheet 2 of 3. ~ 

.S!o 
T Obstruction - -

ii"' . T 2'Min.L - - -,. . T T .,. .,. .,. ... .,. -.,. .,. .,. .,. .,. ...... .,. .,. .,. .,. -
so,1 Taper) 

- -
so,1 Toper) -~-' . , . • • . 

-· > 
~:,.. ~:,, -

l.Edge of Pavement 

Tvo, 2-WM Tvoe 2-wc Guard Rail Twe 2-WCC Guard Rail Tvoe 2- S Guo rd Roil Tvoe 2-sc Guard Roil Tune 2-WC Guard Roil .,._., ,.. ___ . ___ . ... .,.. _____ - r,.c:1_,._, 
OA ~- -~· -" 

Traffic Direction 

TREATMENT AT OBSTRUCTIONS FOR MEDIAN WIDTHS OF 20' TO 40' • Details for Type 2-wcc Guard Roil shall conform to the 
requirements of Type 2-w with post spacing ot 3'- 1112"" 

WHERE CONTINUOUS BARRIER IS NOT USED 

Tvoe .::-w rvoe .::-wt.,; Guan:1 t<o11 
Traffic Direction End Treatment 

Edge of Pavement • 

50' Min. 

, :,, - 5'{! ~ 

f' ~.!; ~ C-' Min. i .. ,. 
Median i-... - - - - Obstruction ao ------ ' '6 q- \[ • . ' ,. Mm. i ' 

75' Min. Porabolic Flare. see details this sheet 75' Min. 

. ~ 
- I., """" "lh a,'\~· qj 
~ ~ 

L;1Q Lt1o' 
(7.5'). 1- (7.5') 

I Edae of Pavement """\ 

T""e 2-w T""e 2-wc Guard Roil .,._ ...... ___ . ___ . 
Traffic Direction 

TREATMENT AT OBSTRUCTION FOR MEDIAN WIDTHS 

GREATER 

.....,....... .....,. .::_,.,, .....,. 

o' -? rv" -!? ~"' -S> I\."? -S> o' 
~A..\,!::'°"~"''-!!: ~\,t! try' 

L/10
1 

L11() L/10' L11() L11ci 
{7.5'lT {7.5'lT {7.5'f I" {7.5'l I" {1.5'l 

WHERE CONTINUOUS BARRIER IS NOT 

"' 1· !;> 
0 _...... V. _, ~ .:} 

rv~~ o "? ,s..._u 
..,__'\" ,!::: QJ"' 0 

L110 L11ci L I o..' /JO 
{1.s·q-<1.s'f j-11.s'> 

Warranting Feature 
( Point of Cut-Fi 11 ) 

OF 40' OR 

USED 

I /,, 75' M;n. _s c,1 A,eo> 

1:- --L--1 

0 0 
O:,e ·le ·Os 

O:o 0:01 <1c, c, 

_L.!!lLoL~a_rrl __ Rail 

Face of Guard 
Roi\ Type OS 

required. 

*End Anchorage I --, A 

c· I 

LI 0 
0 -~ -~ c, c, 

0 
·"1s c, 

PARABOLIC 

O:J'.,. 
u c, 

Sc, C• c, 
' e," J. V I 

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.) 

""'-----=- ··-~ 

FLARE LAYOUT 

A 

6 1 1 Slope Shoulder· 
Edge of Pavement 

Traffic Direction 

TREATMENT - CUT TO FILL CONDITIONS 

il:i C• 

i~ ,. 

Direction of Traffic 
~ Edge of Pavement 

,- Edge of Shoulder 

'"2'l 

I '" I ,!!", ,-"' 

' 1 
AA'·O" 

1 ,1 o ~ 

~ 
_ _'.:'"~ J _____ _':_l~..e!!'.L'1______ ~\ 

,;.:- ~7),-- 150' Parobollc Flare, see?deta1ls, \\~ ~ .. this shee 

---. , 2 , • > 11/2•1 
"'- ., ca: ,: .. 

> > 

a' with 
Rounding 

' Edge of Shoulde':..::l_ 

Ed9.e of Pavement~ ~ 
" 

Breakaway 
Coble Terminal 
End-Treatment 

Type 2-s Guard Roil 
Type 2-sc 
Guard Roil 

~ 

16 Spaces= 1001 25' 

MEDIAN TREATMENT 

* End Anchorage should be positioned 
vertically and buried in the cut slope . 

Cut Slope 

:it;: :::;r --/ 
__ , 

Payment for end anchorage shall 
include excavation, concrete, reinf. 
a hardware. See Details AaB, 
RC-55. { Terminal section not 
required.} 

SECTION A·A 

AT 

Direction of Traffic 

DUAL STRUCTURES 

Parapet Connection, 
See details, RC-50. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

GUARD RAIL AND 
MEDIAN BARRIER PLACEMENT 

Recommended Jl} ', 1974 
;So.&. 

Director, Bureau of Design 



Et" 
21-611 Min. 

Terminal Section 
Bridge Connection 
See DetoJI, RC-52, sh. 3 of 5 ' 

' ' ' I 

......... , --·-- ....... , /" ' ...... "' '"""'"'" ··-· 
See De-toil, RC-52, . for 3)~ hex. hd. bolts and 
she,t 3 of ~10-1•;, holes@3" C. C. to, flotwoshm.(Use flotwoshm 

_ _ _ _ _ _ _ 8- 7te1 anchor bolts (Two spore on both sides.) 
: , holes in roll for positioning.) 

10-i::holes • 3" c-c for 
B- '• anchor bolts. ~- _____ !,! '-Roil Element 

I i I 

13'-62 

(Typical Roil Length) 
Is "o:'E;'r," 

-53 11•'• See Otto 
RC 
sh I of 2. 

' I 12'-6' 
Typical Post $~Ing ~- ---13'·6~ 

Typical Terminal roil with I0-t"; holes 
3"C. to C. with 911 Cut a removed. 

j';I :C ll . -- -
Overctll ltngth of t,eom 13'-ft• ~Ill Iii 

ore for positioning.) 
(Two extra holes in roil ~ 

,._-~-- 13'-&; ---------, Typical Terminal Roll 

Cone. Anchor: ---- 13
1
- 612 

.,, See Details "A" 
3 Bors a "B ", this sheet. PLAN 

<t Past 

f..b.!li 

Pay Limits -Type 2-WM End Treatment 

PLAN Po LbE:.p_ ' 
I 

Pay Limit-Type 2-WM End Treatment Driveways a Openings 

Median Surface 

13'-6~2 r i 13·-·~~ 
L.2! 

Guard Rail Posts 
See Oci-tails 
RC-53,sh. I of 2 

~ 
I Shop Curved Rai~ 

,{Rail Section I Detail N f RC-5 , 
See Detolls D a E, RC-53, sheet I of 2 sheet .2 o 2. 

~ I 3~" 30' 
) ! \ 1/~ • 3" • 27" steel It's i!' 

Median Surface -i . "j 

-.......j_ 

Concrete 

ELEVATION 

DETAIL 11A11 

CONCRETE ANCHOR 

,-

w/ t"; holes 

Terminal Section 
Bridcle Connectio.,--z._ 

S.. 0.toll , 
RC-S2.sh,3of5 

•3 Bors- Hoops (3) 

Twl1t1d Roll----1 

PLAN 

~ 1..'::i._,eModlm, Su,foce 

~

r -7 
~ I -l~~ 

·o /-:/ 
___ Concrete 

'IT.. ·:-:. 2=,-~ ... -,., I 1,4•3· ~, 

t: ____ J ~ .. 3Bors-ploced 

I 3
1 

6" I at quarter points. 

ELEVATION 

DETAIL 118 11 

ALTERNATE CoNc ANCHOR 

Shoulder Channel 

l,, 
_2 

'F. ~. ·:. ,·· •. ,. . 

Vorioblef3'~4'~M9x. 
0-4___MJ[I. 

Concrete Anchor 
see Detolls "A"a"e': 
this sheet. 

ELEVATION End Post Suepwt 
Anoles - 4"x 3 '• ~4 

See Detail , this 
sheet. 

TYPICAL END TREATMENT 

!;', 7~, 7~ 

4'• 4' • e" anchor concrete 

4 8~6" C. to C. 

~=-...... if?' llo,91t,dl,ol Pipe 

~~·; Su~rt 

Bait 1\ lono 
( No Washers) 
Double Nutted( Typ.) 

( Both Sides} 

.,, 

For Guard Rail Post 
Details, See RC-53, 
Sht. lof2. 

l 

• The beam is mounted 
30" one! 33" heights respectively 
adjocent post1 succeuively. 

i,,~ 
~ 

~ 
E 
~ 
li1 
0 

• ~ a: 
• • 0 • C 

of 
o, 

.,, 
~ 

• > ,: Edge of Shoulder, 
0 

·o 
' -.,. 

-.-.~- ·"~ 

..... ~ 
' 

1
1
1 

.. .,~ .S 
{;:LEVA Tl ON 

I Cone. Anchor , See 
,I, 
~ 

END TREATMENT 

End Post Support 
Angles -4'• ~ i.i. ' 

Oetoll ''A" and "8" 
this sheet. 

See Detail ,this 
sheet. 

DRIVEWAYS 

la' 
~ 

a OPENINGS 

., 
~:\16'1Hol~ for 34· _-J/1 ,1 
Bolts 4 V2 Lo. I ~• 
• I Nuts and Washers. L...! 
Botts torqued to 

,., 

[4•,. 3"• 1/4~ 

100!20 ft. Iba. after 
post is driven. END POST SUPPORT ANGLES 

See Typicol~calt 
Mounting Details 
RC-53 . 
sh. Lal 2. 

See Construction 
Dwgs. for orchoro;le 
detoils 

4 .if-

.,, 
~ 

~.,~,7~ 
Bose Plote, 
See Detail c, this shHt. 
Bridge Deck 

\ // 
~-;;:-:--

Cross Pipe 
or Structure 

TYPE 

Installation of delineotor 
assemblies sh'atl be done 

]: 

under a separate pay item 

or contract. For additional STRUCTURE MOUNTED 
details see Traffic Stondord {Existing Structure) 

----~~-7709, Sheet 3 of 4. 
2-WM MEDIAtj BARRIER 

BARRIER 
BASE PLATE DETAIL C 

Note, All holes 1 •1 unless otherwiae nottd. 
AU welds 311e•. Use the some Base Plate 
Details oH Type 2-w a 2-wc Guard Roil Potts, TYPICAL INSTALLATION WHEN CROSSING UNDERGROUND STRUCTL!lE 

No separate payment will be made for this type construction. See Note I on RC-52 sheet 2 of5 

-lt- For anchoraoe lo existing brld;e decks ond divisors, see Bridge Construction Drawings. 

Plate or Tooth Dam 

Rail Elements 

'{,'ITH TRAFFIC 

, .. 

Splice Bolt 
with 

DELINEATOR BRAC:KET 

Outer roil 
>I F~ o_f~d Roil 

Inner roil 
'~outer rail 

Steel plate 
lock nut Post Bolt~ 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

Type 2-WM I ~ Type 2-WM 
Enlor.9e slot in iooer rail element,~----'~ PLAN Post Spacing: 12'-6'1 

to 21/32 l 5" and dri II 27i~ holes in . 6~4' A 6'-3" Post Spacing 61-4' 

-~-·" 
outer roil element for splice. c-------h~;fJ;=~========.=====;:;;;~~---L 

Enlarge slot in outer roil element 
A to 2f~• 5"and drill 2~'~2holes,-"";;-!-it!ii= r 
A in inner rail element for spllce. ~ 

ELEVATION 

SECTION A-A SECTION B-B 

Na separate or odditionol payments will be mode for 
installing Rail Expansion Joints. 

RAIL EXPANSION JT. DETAIL 

TYPE 2 WEAK POST 
MEDIAN_ BARRIER 

.... 
Olrei:tor, ~au of _Design 



___ ..,., 

I/• 

<t Median 

•: 't---+-Plain Cement 
•1 1 Coocrete Curb ,, ' 

I:: i ,, ' ..L,-lL ___ -' 

I I l"Cleo, 

: /:ed•" ~-"·'''"'''"1,,,,a~t\~O[!!.O 

:1l\_-~ 
j : Curb Gutter 

-'-+L 

Roil Splloo I 
(see dek11I 'I 
this sheet)\ 

18' Min. For 6 1-0" Spocina 
16 Min. For 4'-0n Spacing 

s:-B"x 6" Boll Beam Traffic De1ineotor Assembly T 
6" 

~ _ _c- l 
I :, : 30 Type 3-WM ]!I 1;1 :: J.Type3-WMC 

, 1-!l Q ~·~ rti ' . 1· 
i1l

1
: i1111i :1::11 61

-0"Typ.for 11111 1 1::1: 
11-11 Post Plate on 111•11 ,1,111 Type 3-WM -----+:;11 11

11
11 

f Note, Installation of delineator 
assemblies shal I be done under 
a separate pay item or contract. 
For additional details .see 
Traffic Std. TC- 7709. 

·oy Limit 

18' 

f8011. Beorn 

PLAN 

I 
3'- o• 

A 
I 

.I 
I l 1°3: I 

~ 

! 
IC 

METHODS FOR CONTROLLING MEDIAN DRAINAGE 
11

11: all Posts eJ1.cepf _ _J1:1: :111: , " :1i1 1 I 
::~1, Posts 1n concrete711111 ,, 4-0 Typ. for ,ill' dl1[J. 
,.~"' L Type 3-WMC Jjf l~ t [ 

1!1 

1;: 
~a~/!;, ~ ff 

e•xs• Box Seam 

[ 

,,: , 5f," ,13i., J 
t ,r~1,s, .. 1 ~ 1 

I(, 

~Lv;,,, Oroin Hole (Drill) 

BOX BEAM 
END PLATE DETAIL 

2.25" + 0.125" -0.063" -1---__,,, 

"+ 0.125':, 
3.375 -0.063 

l_ 

*"0.25" 

~~· 

1!¥1 

PLAN 

11~16' 

57" 

v. 1 .. , 

Post Plate 
may be cut 
along these 
lines for 
driving. 

g ·3:0• 

TYPICAL RAIL SPLICE a POST SPACING () Slot at top and bottom 
of boll beam '\,, r ~ (__Drain Slop;'j/8

11/ft. d;h 
tt ·' J: \I;~<'.,.;•, 24"1oog / 1)1 I 
[ 30" tor sq. I Hooked Anchor Bolts I i;/ I 

Fluah 

a" x s" Box Beam 

-A--y=.:':..=-=-=-=--- ---..,. A i * * These holes may 
be topped to 
accomodote the 
3;4" bolts. 

Li-@@ 0 0@ @_i _ _J •• 
_____ k==-~= ===___:_J ---- J 

8- ¾"9011, x 2-Lonv 
ASTM A 325 with 
Type A-ANSI 
2" OD. o/11' LO. 
Washers 

Post Plate 
e"x 24."x V4" 

90°±1.5° (Typ.) 

* Un9olvani:r.ed 
Thickness 

E.bfil! 

SECTION AA 
27" 

I 3"1 •~· I 3"1 3"1 3 "1 3"1 412 

0 0 0 

~ 

Tock Weld ~~ He Nuts* 

INTERNAL SPLICE PLATE DETAIL 

BOX BEAM SPLICE JOINT 

r"I Holes in Bo1t 

Beam Top, Bottom 

1-
_j_ 

Note: Weld or Golvonl:r.lng Protrusions 
not permitted on Top or Bottom Inside 
Walls In Splice Area. 

-7~e:!:Jie 7-Holes 13J,
6

1Jn the plate 

~ Plate: Two 
Req'd. E.oc~ Splice .. "' 

"'"' dd r-0.15" 

TT:)O' 're "ii!:,. 
. 0 "' 

0.25"R :::± t l 
I I 

Cover Plcite 
See Detail 
this sheet ~ 1"CJ I 

B ! I 1-1-T-IT8'"] 
) ~=®- @ ,_, 'f' 'f' c:@:_,::;: __!_ _:_ =f . s" 

I I I ' I 

. ., 
"' 

Var. 

u1r1 -----·· ::r--- Po,t 

ELEVATION VIEW 

ru.r:! TYPE 3-WM END TREATMENT- NARROW MEDIAN 
1"; Holes in Bo11. 
Beam Topt Bottom i--4 5~ 

Ellponaion joint to be used only 

3. 6" 

when indicated on plans. SECTION BB 

IN"f:ERNAL SPLICE PLATE DETAIL 

BOX BEAM EXPANSION JOINT 

~[To fit over 6"1t 8 11 

"-.LBoll. Beam 
1•; Holes 

Ice~ 

Note:Weld or Golvonizino Protrusions 
not permitted on Top or Bottom Inside 
Walts In Spllce Area. 

S(For median widths greater than 
Pay limit shall be the some as 
and treotment- narrow median. 

t------3'-7~ 

201
) 

the 

(~3 

~ t 
; "•'Solt., 11½," .,-. 

~ 

Posts inverted and driven 

Posts may be field cut. 

ELEVATION PLAN 3%" ;s_" 

1114· 
2 1V2" 11i' _g_l: A,,.· ~r-

~-+ 16 Ga,----L I ~ 1}· 
TYPE 3-WM END TREATMENT-WIO£ MEDIANS~ 

NOTES 

13116 gl 

I 
II 
11 
II 

ll 
II 
1, 

" II 

-
I ii 

,, 
II 
II 
II 
II 

1~11s"gl 11 
57" Post Plate 

11 

'!!_ 

'" 
_g_311 
23/a 

Post Plate l 
may be cut 
alono theae-R~-1---ii--+--I 

may be cut 57"--,-
olon9 these 
lines for I" R. 
driving. 

~ ·* I §"i , 
24" 

DETAIL A - COVER PLATE 

131i~·gi 

6" 

Steel fl 3?i 6 X 5" ll. 6" 

e"x 6" Box Beam 

--7,-­
,1 
11 
~ 

I. Median Barrier over underground structures shol be constructed as shown on 
RC-53., sheet I of 2. 

2. For degree of curves greater than 3• 30°, the roll elements shall be 1hop 
worked to the required curvature. No seporate or additional compensation 
will be allowed for this work. 

3. Where typical post spacing results in posts bei~ located over cross drains, 
posts shall be shifted 1'-0" in direction to provide maximum clearance 
between post and cross drain. 

: ~; ~> i-1 ~ ~~ ~:: --'--'I--'- 4. LI ='-=--=--=-~D 
Slot 7''1l 1\r2" 
13/16')' Holes, 3/4''; xl~4" 

ii~ Bolts with Hex. Nutt. 

Commonwealth of Pennsylvonlo 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPE 3 WEAK POST 
MEDIAN BARRIER 

ELEVATION SIDE ELEVATION SIDE ELE~ATION 

33i'a' x 21fi" COLD FORMED S3 x 5.7 ALUMINUM 
CHANNEL POST 

TYPE 3-WM GUARD RAIL POSTS 

ALLOY 

SIDE 

POST 
;;J:J.tl;k 

TYPICAL MOUNTING DETAIL 
Recommended ??fay I 1'178 

4D.Au,£·U 
Director, Bureau of Oesi!,ln 



~ 
"' 

-1 
I 

.?..1_" 

see 

'"'"" -----.:;;,, ~n\s s"~ 
t,lote I • 

--- -----------~- --1------------5:-------3" Joos"' - ,s-o" w,q 

J 
p,.P,. cot'lcfe\e 

:IJ:'460(, 

* In lieu of monolithic construction 
a joint and dowels may be used 
as shown in Detail A. 

-cc:--::, 

CONCRETE MEDIAN 

Slot, R --- _../ J ·-----m.. ~ ----r------
mod ea to 

O 
- -- , 4'' \ot1q 

See ote steicom. - I <._ 6" "• eo<, \A. Sect,o I Plate ml - 1 -----.._ p..P.. co('ICfe'f

8 

I n A·A '"- l'I ~" 5 cioss 

~ . ·, .. "! , .' .A •• ·-~ 

() Subbase 
~ .. -~·:s:. Materio1 

.?.1" 

l" 

.. 
• '<C· 

. . -i .. ' 

A 

------

The longitudinal ·joint shall be o 
maximum width of 1/4" on both sides 
of barrier and shall be sealed 
with on approved joint sealer. 
( See Note 7) 

6" 

l 
#4 Dowel bars 12" long 

BARRIER WITHOUT JOINT CONTINUITY 
( See Note· 2 l 

9"+o"I L_~"+Y15" ~is -~ .. ___c- is _ o" 
• I 

The longitudinal joint 
shall be a maximum 
width of l/4" on both 

/ 

sides of the barrier 
and sh0ll be sealed 
with an approved 

. joint sealer. 
{See Note 7 l 

4" 

SLOT DETAIL 

fl E\i6' K 7 " K Length Required 
See Note 4, this sheet. 

() Subbose material shall meet the compaction 
requirements of Section 350.3(d), Form 408 . 
A I" layer of non-shrink mortar may be used 
on top of the subbose material for leveling 
purposes . 

SECTION A-A 

* See Slot Detail for 
toper if desired. 

permissible 

CONCRETE MEDIAN BARRIER WITH JOINT CONTINUITY 
(See Note 2) 

CH4AJGe:_ # 

L 

L1. 
8 L14 L14 l/4 L19 

) 

DETAIL A 

J ... [ 

I. 

2. 

3. 

4. 

5. 

6. 
7. 

NOTES 

Sorrier joints, alignment, surface texture, 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 on approved manufacturer as listed in Bulletin No.15 will be 
permitted. 
For sections that are designated as removable sections, a 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 material used for the plates in the joints shall conform to the 
requirements of AASHTO Designation M 183 or ASTM A 36, 
structural steel. Plates shall be galvanized in accordance with 
AASHTO Designation M 111 ,or cooled in accordance with Sec. 714.1, Form 408. 
Concrete median barrier construction on eKisting pavement will 
require special details to be shown on the construction drawings. 
11/ Premolded Joint Material shall be used at oil construction joints. 
For precost units on curved sections a maKimum I /2" joint on one 
side will be permitted. For curves greater thon 2° 30', 30' 
barrier lengths must be shortened to maintain !ongifudinol joint tolerances. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN BARRIER 

Recommended m.!s.3L r,n IApprov~d ;2ai:: 
I 40.&,cl, 0 1 J 

Director, Bureau of De1itn Chi-f ~Y·. Envr. 

Sht....!..Of _g_ 

-· _,, 



C l of 

i 

25'-o" 

24" / 1,0" 
50• I Toper 

le= 
12'-6" 

50•1 Toper 

Structure 

3'4" Expansion Joint Material 

~ 
I 

.J 
t.,;ontroc1Ion Joints I ::see Note 1 1 t<- -·, -··--· • -· , 1 ' 

c7 
10•1 Toper~ "7 

/ ' t...-------- Piers*--------.. / ' " i Median ~orrier - ~ -~ 

" 

' / 

A_j~ 
/ '- 7 B_j 10, l Taper / ' 10, I Toper--=:J 

I~ 

'4 Expansion Joint Material 

MEDIAN BARRIER TRANSITION DETAIL * 314" Expansion Joint Material 
shalt be used around all piers. 

14 Expansion Joint Material 

_§" 

'-~ 

"~~' 
"'"',~ 

~' 

c~==========nJ 
7' 

I' 

# 4 Bar• 5' Long 

~ 
\ ----(5'I -----

~>-- ------~~~4~~-~ 

CONCRETE MEDIAN BARRIER END 

"o, 
~ 

Q 

·~ 

t See RC-57, sheet I of 2, 
for other approved 
foundation alternates. 

6" 

l" R. 

1." 
lO"R. 

ii\ 

¾1 l"R. 

I I I IJ[~ L _L _L _J ,_.,, 

TRANSITION 

'o 

·~ 

_§_" ~" Varies 3"12
1
1
1 

7" 
~" t"R. 3"1 __ /#48or 

ul{ 
I 

l''R. <;:' 

" O,j 
± 

l_" 

L~2~ 

SECTION A-A 

N 
~ 

l"R. 

<O 

# 4 ------p-* --- • 
Bm ----- / I --+ 

lP'fr. 

2 

"'-1"R. ,; 

;1 
Vories 

SECTION B-B 

I 
I II 

tP ~ _,,.-#4 Ba,s 

' 
I 

~I ~1 ~ I II Pier Width 

·ri 
·~ ~ l"R. Jt- 314' Expansion Joint 

Material 

~~ 
~L__,____ I 

SECTIO_N c-c 

CONCRETE MEDIAN BARRIER TREATMENT AT PIERS 

, ' 
.·, : le-?3'' 

' 9 ,, " 
• '<'. ' ., .,, 

; ' ,, 'f 
4 ... ' ., 

:r1 _4.: /. ~-:~ "­
~ ~_ :_"~" / 

INLET PLACEMENT AT 
CONCRETE MEDIAN BARRIER 

Joints shall be sealed with 
an approved joint sealer. 

NOTES 
I. No additional compensation will be allowed for transitions 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 
installations ofter all alternative protective methods have been ruled out. 

3. See Bridge Construction Standard Drawings for details of concrete 
median barrier across structures. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN BARRIER 

40 h2. 0a · ,. n · 
Recommended ~ 31 1-,i, I ApprOffd ~ 3•~ rn, 

. I ·,wd, 11 .J11J111N 
Directir, Bl.lr•ou of Desi9f'1 Chi•f Hwy. EnQr. 

-·· _., 

Sht.!..Of l_ 

RC-57 
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•• jljJL 1" 

l"R.-, 

~l'o!= 
!2 

l"R. 

Ii.Ji i 11!:J 
I !!. I 

24" 

MONOLITHIC CONS"TRUC_TION 

~ 

§_' 1 
. ., 

.s" ~I 

n;~ ~if .JI! I 
1
1' l~ n: 
u,7li 

• 4 Dow,1 Bar, 
12• Lono {Typ.) 

_ig• 

llll'HEL 

•• f1 
~, 

"'l _______ I -"L;-;;;;.~;~ -----
19'- s'' Lon~. 

:~;~ b1 
,. .-.·-

ll! !~:' 

L/8 L/4 L/4 

L" 201-0• 

CONSTRUCTION 

1:1 ,,, 
L/4_ 

T11 
1~1 , 
~ 
j._/8 

~ 

TYPICAL CAST- IN-PLACE OR SUP-FORM CONSTRUCTION 

e! 

E ';, 

"' 

,. 
7' 

,?!f:. 
1>····~& 

?~*''""' 
tt~ ·\~~•I \l~. 

TYPICAL END TRANSITION CONSTRUCTION* 

• S.. Note 8, This Sheet. 

-----

2!' 
7" d1 ft' 7" 

'I. 

'---"--r(.'.:f./t~~:: I 1' \ I' 

TYPICAL PRECAST CONSTRUCTION 

'I. 

[Al Refer 10 Sheet 2 of 5 and Sheet 3of 5 
for rrinimum fabric or bar limits for 
precost barrier. 

~ ,. ... _ ... ___ ,..., ___ .., .. 
approved IT'IOMOCUW, ·a1 liltld in ...... No. 15, will bl pwrNIMd. Any .....,_ 
achnr devi,g to be: lilted in Bulltin e..1& far._ ..._ 11111111 .._.. • 
22•• 3e• ~uciblt shop drcwing to the anau of Conlract Oua11J Conlta(. 

_,. and 1nt"'4 -. lo< ..,,..,.,i. - or -- -the standard will olso rtquire the IUbminlon of lhop drowinp for apprwal.. 

2. Barrier joints, otignment, llrfacl texfln, materials and construction tetah lhatl 
mNI thl teq.lirements of Form 408 Specificotiona. Section 623, Ccecrett 
Medicl'I Barrllr,m:I Stctton 713.2(f), Pr9calt Conaete Median Barrier. 

3. For caat-in--ploce or llp·bm constructian, a CN·hotf ind! pNmallild jDirlt ..,.._ 
wlol aholl be uNd at all cor-.tNCtion jo6ntl. 

4. Concmt median borrltr ccnttrucflon on uJatftV pawmn will ,..... spec::ill 
detolll to be shown on tht construction drawklp. 

!5. For permanent barrier installations, dllineaton lhall be sidl-mourlt or top-. 

f2 
mount, as determined on a proiec1 by projtct- ba1i1. Sidt-rnot.1Rt cit~ 

\ shall be located 6 inches from 1tlt top foci of the barrier to the center of 
dt!dcr T r et dtlln.aton shall be instolltd a, shown Traffic 

/ fanckrd TC 7709, ShN~ 6. Olliwtor1 shall be inltolle:'.t o fflOl­
imum longltudino1 spoclno 88 fMt for tan9tnf sectioM and 66 fat for 
curve sections with a horizontal curvature 9NCIW thon 2'!.30'. Only ~ 
aipplied by an approved rncnafoct,nr, as listed in Bulletin ,.,_~ wiU be ptnnitted. 

6. ~Ion shall be ll\ mdca.ce with Form 408 Speclflculkw•, s.t,;on 
3!50.3(d}. A one Inch ., of non-shrink mortar shall bl UNd on top of 
the aubbcM material tor 11\'elino pi.rpoNI. 

7. For rtintorctrNl'II locationt for pwmanent barrier, refer to ~ ~ 
Detail on ShNt 2 of 5. 

8. A typical bcrrim' end tn:lnSitian MCtion may bl UNd far pennanent bcrrilr 
Ntallations only wt. the last barrier IICtlon Is located outlidt thl requncl 
c1tar ·zone, as detemined In DM-2, Chapter 12. A 20•1 .,_. Nd translfian 
is accac,tab\1 tor permanent installations wt.t thl 119a1 speed limit is 
40 MPH or less. otherwise, on impact atten.aator, dnigned to oblorb the 
1rercn of on impacting vehicle in the weii;iht range of 2,000 to 4,500 lbs. 
at the specified desi!,l speed, with a maximum averoge force of 8.5 G's 
and a maximum peak force of 12 G's,shall be used. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN 

PERMANENT 

BARRIER 

,,,,_ ,,,,"':u}; '-'1 '."'-'' I Re, i','fa."d_'Y,"· 19oz I Shl.J...Of~ 

or., Bu'eou of Highway Design RC-57 
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___DlD TRANSITION 

Steel Plate, 

.r, .• _-e.: · 1:1·,1 _A· •• P" ·- /J.. /J. • fl 
.fJ.-A.,o b _rl-·r;,· 1!,,··i,,· r ·D ~·+o"_T , ,· 
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-O" 

See Note [,----., 
. 4: IJ 
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This Sheet. 
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V ., 
r 

7 ' ' I 
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I 

-- ·.,., I 
"' I 

I 
I 
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I 

I_ 
I 

_,l,·1--

FEMALE KEYWAY 

2" 

Q 
• 

ig_" 

• 

i4" 

"v 
"' 

SECTION A-A 

REINFORCEMENT STEEL 

4" L · 4" 

~ 

~ 2~ Bock 

2~{ Front 

II' ~: :111 ::c,~ 
!Q'' 

SLOT DETAIL 

SLOTTED PLATE CONNECTION 

~ Draft 

Both Sides 

1" 
21/2 Back 

Tongue 
Protecior 

2)1~ Front 

., 

11 1:,~ 'I F,oot 7
,12 , Bock 

"v 
"' 

PERMISSIBLE TAPER 

l" 1" 
1/2 X Y2 
Chamfer 

I" ,, 
1 

in 
"' 

_L 

334' t'f--

MALE KEYWAY 

TONGUE- AND-GROOVE CONNECTION 
TYPICAL BARRIER CONNECTION SYSTEMS 

·.[ 

@] ------. ~-+t4Bor(l .... yp.) 

WWF 6x 6-W2.9 K W2.9 {Typ.) 

B n 
--- eJ -----

---- ------

\ ""--L= 30' Mox. 
' 

L" :,u MOX. 2 IL1k'' Min. 

" ~ For double-male connections, use 1Y2 m_\nimum, 
for double-female connections, use 

11
3~2 minimum, and 

for slotted plate connections, use 5~ minimum for 
fabric or bar limits, 

TYPICAL REINFORCEMENT DETAILS 

·., 
"' 

I" 1;,2 Min. 

24'' 

SECTION B-B 

WELDED WIRE 

1" ,,, 

FABRIC 

@] n~ 
+ +-+-, 

I. The material used for the plates in the joints shall meet the requirements of AASHTO 
Designation Ml83 or ASTM A36 structural steel. P1otes shall be golvoni:r.ed in accordance 
with AASHTO Designation M 111 or cooled in accordance with Form 408 Specifications, 
Section 714. All plates shall be 916 x 7" x length required. · 

2. All tongue-and-groove barriers sho11 be cast either double-male or double-female. 
All tongue-and-groove end transition units shall be east with either o mole or a female 
connection. All tolerohces for mole connections sholl be + o• to - .½s' and +}f6' to -o• 
for female connections. 

3. The ideal barrier orientation on superelevated sections is a vertically-oriented barrier 
when the grade toward the barrier is descending and a perpendicularly-oriented 
barrier when the grade toward the barrier is ascending. The best compromise is a vertically­
oriented barrier with the elevation of the two faces governed by the grade at each side 
of the barrier. 

4. The tongue-and-groove connection design shown represents o barrier system patented by 
the Smith Cattleguord Company, Midland, Virginia. Contractors shall provide for 
patented barrier use by suitable legal agreement with the patentee, as required by Form 
408 Specifications, Section 107.03, 

* See Note 3,This Sheet. 

A)(E!S of Symmetry 

Vertical AKes 

I 1 

Ascending ( Pl oescend\ng 
Grade__ 9i '\ Grode ~- I J-
_1 - _ _1. ___ -1----J-

BEST-COMPROMISE 
ORIENTATION IDEAL ORIENTATION 

+-+-+­+-+-+­+-+-+-, 
BARRIER ORIENTATION 

QN SUPERELEVATED SECTIONS* 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
+-+-+­
-j- t- t-

END TRANSITION 

CONCRETE MEDIAN BARRIER 
PERMANENT 

R~~ended_ M~;' ~ 19~2 
-~~ . ~ ( ('_',[.J,:t.fi~.,__,_ 

Dir.,Bureou of Highway Design 
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111 R. 
(Typ.) 

2" 

~I 1o"R.(Typ.l,: 

I. 

g" 
2'4" 

rtl ;--' 
0 

... 
"" T 

:2 

io 

I, 12" I 
24" : 

SECTION C-C 

•. ""·v·u. ·.,a:.a. ,I'. 
/, • ' 9' ' 1~ p, 

;_~: 'L::iJ~ '· '1 .... .---?,. 
I. ~ 4" # 

l"R.(Typ.) 

TYPICAL BARRIER SECTION 

C 

""Ll 
~ 

,_~ 
" 0 

" ~-~ 

/ ~ 
.L,~t~_el plate, c 

See Note I on 
Sheet 2 of 5. 

·u·-;·.~··-v· ,, •o·-r; · • · ""· · ..; · ,tf' •t -xi • J :--r .. 5, 1s 
16 ~ ·-------~ 11&-0'' 

·• . "· v: ~ 1·P . J?' fl' • " • ' 

I •• • 

SLOT DETAIL PERMISSIBLE TAPER 

SECTION D-D 

SLOTTED PLATE CONNECTION 

... 
"' 

.,, 

1TI T 
I 

' I 
I 
I 

x; 

- - II "' :- : N 

I 
I 
I 
I 
I 
I 

--,.1.-1.-

2 y; Bock 

2 f front 

~ Bock 
Front 

m WWF6K6-W2.9 KW2.9 {Typ.) 

~A 
•• Bar (Typ.) 11,f Min. 

t 
. ., L 

... ... 

~-1~" 
"' 

2· 
I 24' 

SECTION A~A._ SECTION B-B 

REINFORCEMENT STEEL WELDED WIRE FABRIC.S_ 

TYPICAL REINFORCEMENT DETAILS 

~ For double-mole connections, use I~ mlnlmum, 
for double-female connections, use 3~2 minimum, and 

):
" I" for slotted-plate connections, use 5~" minimum for 
2 x ~ Chamfer---....... ,----------....._ fabric or bar limits. 

;., 
"' 

1% 

... 
"' 

"' 

2¼' Front 

I" 

7½J di Front 
11: 7112", Bock 

NO TES 

For temporary barrier instollotlons, delineatort1 shall be side-mount or 
top-mount, as determined on a project by project basis. Side-mount 
delineotors shall be located 6 inches from the top face of the barrier 
to the center of the device. Top-mount delineators shall be installed 
as shown on Traffic Standard TC 7709, Sheet 4 of 6. 
Delineotors shall be installed at a maximum longitudinal spacing of 40 
feet and located at L/2 on the.designated barrier section. 
Only dellneotors supplied by an approved manufacturer, as listed in 
Bulletin No. 15, will be permitted. 

2. Warning lights may be provided in lieu of top or side-mount de1ineotors on 
temporary barriers. They .shall be installed at o maximum spacing of 80 
feet, located at L/2 on the designated barrier section. 
Only the first two lights at the start of the barrier may be yellow Type A 
flashing lights. All other warning lights shall be yellow Type C steady burn 
llohts. Only lights supplied by an approved manufacturer, as listed In 
Bulletin 15, will be permitted. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

FEMALE KEYWAY MALE KEYWAY 

CONCRETE MEDIAN BARRIER 
TEMPORARY 

TONGUE-AND-GROOVE CONNECTION 

TYPICAL BARRIER CONNECTION SYSTEMS 
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------

- -,. 

TYPICAL END 

--,,,,.-,,,,.-

,, -­,, ----2 ll 4 Bcr(Typ) 

~ 
A M 

A 

TYPICAL 

_l 

L3.Min. 

END 

Traffic Direction 

..._t Line 

I 

1'.I· 
": 

~ 

2" 

Di • • 
ig_" ~· 

SECTION A-A 

TRANSITION 

E(Mlnlmum) 

lmoact Atttnuot0<, ·IL D ;;~~2(~ ~ 

• ,11R.-
N 

" 
I 

'QI 
,.; 

t' 

1". 
l -r•. 

For typical barrier 
conn1ction 1)'flem1, 
refer to Sheet 3 of e. 

I 711 ~ I ,,-l"R. 

_g_H 
~--:4" 

TRANSITION SECTION 

m 

24' 

n-----r 
t 
f 
f 
f 
f 
~ 

g" 

SECTION 8-8 

l'4Min. 

. 
N 

" 

~ 

n· 
I+ 
-t 
+ + + + LI =+ 

11/i'Min.I B 

/WWF 6X6-W2.9XW2.9(Typ.) 

7/-----
-r--t- ' 
++++1 
++++++, ' 
++++++++---t-, 
+++++++++++7 ++-+--+-++-+--+-+-++++ 

~ For mole Keyway connection,, usy 11'2." minimum, for 
female Keyway connections, uae 31'2" minimum,and for 
slotted-plate connections, use 5 1/z' minimum for fabric 
or bar limits. 

REINFORCEMENT DETAILS 

30' for 10' borritr NCtions 
36' for 12' barrirtr sections 

FLARE RATE DIMENSIONS 

LEGAL A(fl.),.. El(ft.)'11(- Clft.)lll 
SPEED 

10' 12' 10' 12' 10' 
D(ft.) 

LIMIT 12' 

~ MPH 0.2 0.25 0.5 0.6 1.0 1.2 15 

~ End of required 
I barrier. 

50 MPH 0.2 0.25 0.5 0.6 1.0 1.2 14 

45 MPH 0.2 0.25 0.6 0,7 1.2 1.4 12 

40MPH 0.2 0.25 0.7 0.8 1.3 1.5 II -

E(ft.) 
Min. 

170 

150 

140 

130 

MINIMUM FLARE TREATMENT 
* For barrier lenc;,ths other than 10ft. and 120., make 

dimensional adjustments accordingly. 

.!l.2lll 
I, TM lltftit11Uffl Fl•• TrHtment ~s ad lllfOCt ....__, 

criteria ,reufttecl on this sheet shaH be und fe, a,prooch ·-­
of temporary barri•r inatcanattOfll, 

2. -All Impact attellUOton ,Ml N ""'9ntd to obtor• the_.,., of · 
on lmpoctlna vehicle In the -'tllt ,_.. of 2,000 to 4-500 ,..._ 
at the specified dnlQn IPNd, wfth o moximu,n nerop force or 
e.e G'• and a ma11imum peak force of 12 G's: For t1111p01 o., ..,._ 
Installations, an hnpact attenuator shall N dmlnotod onlf ff any 
of the following conditions ore sotltfled• · 

A. The barrier is e11tended at the proper flare rate untll Hie 
end of the barrier system Is a minimum 30 feet from the 
eda• o1 tlle nearest traffic kine. 

B. The borrilr Is elltended at the proper flare rote until' tht end 
of the barrier 1,atem can be burled In a cut HCtton. 

c. Th• bar Mr is 111tendtd ot the proper fl ore . rate untll the 
end of th1 barrier system 11 """'erty connected or Over­
lapped wtth t1tlstl111J Ql,llde roll. Lop connectton detail, 
1holl be submitted to the Central Office, Bureau of HIQhway 
Desi9n, for approval, 

3. End transition sections shall be uaed to terminate a temporary barrier 
system only when the criteria In Note 2A. and/or 2.B. la &0tlsfled. 
Otherwise, tippropriate impact -attenuotars shall be used. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE - MEDIAN 

TEMPORARY 

-n 

BARRIER 1 



~ -----

A 

A 

r 

~ptlon Jetnta, Refer to Note 2, ~ Left. 

, .... 
... ~ 

•1 io• ,_\ c7 

J__ II- Barrlof -1- -'\ 
B j 10•1 _,__, / 

•,; E••""- .io;,,, llotorial ___/ cj 

•• Bar (Typ) 

--. 

~" Variable 
Width 

Kl"R-~ n ~ 
~\I 

10• R. 

i 

'g 

I" R I" R. 
;c,. ·. · ... 
,; : .-c:i, 

,:~:~~:a: i 

24" Variable Width 

3' 

~ ,0,1 T.,., 

~~ ~ 

,..J 

.,. 

'o, 

"' ~ 

S" Min. 
to 1!5• Mai: 

r_ 

::~. 
~:-4:,~ 
:,;:.~·: 

~ 10•1 Toper 

\' E,ponsk>rl .,... _,., 

--
'" I~ Exponslo._,,n~_---,.1 
Joint Material I 

a 
s1~ 
"i,, 

1 

I" R 

•• Bar(Typ.) 

K>" R 

1• R. 

~ 
'g 

7• 

..... 007 

_54° Exponslo!!....__ I 
Joint Material ~ 

4"Min. 
~ -'. ~ EkpOnslon 

{"Joint Material 
J.c_4' Min. . 

15• Min. to 
24" M01t. 

SECTION D-D 

·~, b For Alternate Topere~ End 
,... Treatment, See Note 3, 

.ii 7 This Sheet. 
,_ j 

~ ~ 6X6-W2.9X W2.9 (Typ.) 

/r-'"· 
-• 4 Bar 0-ypJ 

(' R. 

·:.o/ .:: 
.',V.: q. 

I IS",Mln.to [1.....--------
24 Mo1t. 

TYPICAL ALTERNATE BARRIER TREATMENT AT PIERS 
SECTION A·A SECTION B·B SECTION C·C 

TYPICAL BARRIER TREATMENT AT PIERS 
[!I 3' Expansion Joint Moterlol 

shoo be used around all piers. 

•ft=- "'"'""' ----
Joints sholl be sealed with 
an approved Joint sealer. 

. aaoooucuttf U!J§UQODDoo 
Type M Concrete Top Unit 

>c__lnletBox 

~ Cost Iron Grote 

TYPICAL INLET PLACEMENT AT 
CONCRETE MEDIAN BARBIER 

[ii For Additional ApprO¥ed Foundation 
Alternates, refer to Sheet l of 5. 

1: .. ~ yg, ! ~ v·.. I t I~ 

25•-n• 

\_ 
\._50,1 Toper_j / For Sorrier Across Structures, 

. See Nott I, This Sheet. 
5}.; Expansion Joint Material----------' 

TYPICAL MEDIAN BARRIER TRANSITION DETAIL 

.!!.Q.!.ll 
I. Refer to Bridge Construction Standard Orowinos (Serles BC-300) for details of 

concrete median barrier across structures. 
2. No additional compensotlOn will be ollowe.:t for transitions in th~ concrete 

median barrier at piers or structures. 
3. Additional voids may be cast in the tapered end sections ond shan meet the 

requirements presented In Section D-D. 
4. All coot'M aggregate shall meet the requirements of Form 408 Specifications, 

Section 703.3. Alternate suitable granular moterlol may. be used as filler 
material. 

5. To prevent intrusion of courte a;gregote into weep holes, use wire mesh screenln 
;eote11:tites Of other suitable material. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE MEDIAN BARRIER 

R~n.,.~flnd?d ~oy 6,. 1982 
¢'YI,# .,,.. <2'/h+&w 

Dir., Bureau of Highway Design 

1111,ll, H 

Sht..§..Of.§.. 
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,'1o-mo-ot<O K&E,, l"l 1<»'1U• 

18"± 111 End Post Corner ar Pull Post 

{457 mm± 25 mm! 
Stretcher Bar 

1

; No. 7 Gu .,.eni;1ori 'N·rP. / Line Post 

( Same details as shown 
for End Post ) 

c 
i 

• "' " " ei 
"' 

IL 

14"± I" 
(356mm±25mm) 

3' (914 mm) Min. 

Cem. Cane. Footing 
( For all posts) 

See Note 3, this sheet. 

End Post 

f' ,11~ I I I I I I I I I 

c 
i 

Brace 

.5 

" 
E 

~ 

""' ' " ' " " /fr' <*,'x"X' 'F' ~ 

:?1-s" ( 762 mm) Min. 

9"(229mm) 
¢ Min. 

TYPE 

Line Post 

"' 

10' { 3.048 m) Max. (Typ.) 

RIGHT- OF-WAY FENCE 

Fasteners 
(Typ.) 

6" ( 152 mm) 
Typ. 

No. 7 Ga. Tension Wire 

Corner or Pull Post 
( Same details as shown 

for End Post ) 

7"{178mml ~ • I ~I! ii 
~-··:(-~~i~~:: .. ,I - I t I l i 1 '.X I t ' 

Q ,Mi§.1§,J§, I /,// " 
3"{ 76 mm) 

• . " 
'" 

·~- i 

Plate 3/2 ( 89 mm) 
3"{76 mm) 

Max. 

~ 
l. All material and workmanship shall be in accordance with 

Section 624 , Form 408. 
2. All depressions greater than 3"(76mm) a less than 1'{305mm) shall be 

filled with rocks or compacted earth to prevent animals from 
going under the Right-of-Woy fence. 

3. Drive Anchors may be used as on alternate to cement concrete 
footings for all Right-of-Way fences. See details, RC-60, 
sheet 2 of 2 . 

4. Place Pull Posts at angle points in vertical ali11nment, at 
maximum 500 feet ( 152.4 ml intervals between end and/or 
corner posts in level terrain, and/or where directed. 

5. Metric equivalents are shown in parentheses for all given 
dimensions. 

Line Post 

Fasteners at IB" ( 457 mm) c. to c. 
staggered on each edge of fabric 
along the joint. 

2'-9"(838mm) 
Min. 

See Note 2, 
this sheet. 

2'(610mm) Min. 

1'-6 11 (457 mm) 

12 11
( 305 mm) 
~ , I' . f ,Eod Posts, 
~. ·• ' .. · Gem Cone. Footings O 

1 
and Braces. ' ··.1----- · Pull Pos s , " 

-~ -._ Corner Posts' heet 
• 

1 

3 this s · I -l.-J '. ' see Note , Feoce Fob~ c 

. _ Cut as Required 

[ -, . :•, { 457mm) 

¢ Mio. i 
2

'{610 mm) 0 Min. 

24" ± 111 

{610mm ±25m~ 
Eod 
Post 

6"(152 mm) Typ. 

/Line Post 

V 
c 
i 
E • "' " E 
~ "' !'., ~-~ 

;-::E 
Q '" _, 

"' 

I I I 
Hf--+-1---+--J.-+- I I 

--1---41---1---+. !f 

p, 

b 
1 'I I I 11 I I I I I ~I I I ~ -1 

Fasteners@ 18" 
r (457 mm) c. to c. 

E 

"' s! 

1 1-- I I . J _ I Ill I I ~ 
,,.. ,,-r-

·•· It-~--+-
Brac:e 

TYPE 2 RIGHT- OF-WAY FENCE 

l 
I ' ' 1-- Max. Vertical spacing 

of 8"( 203 mm) 

Vertical spacing shall be 
the same as indicated 

t--- for Type 2 R /W Fence 
for bottom 47" { 1.194 m) 
of fabric. -+--ffl-

+--+~±=± 
"' 

c 
i 

. -1 
.!: E 

" "' - '" E '° 
E N 
"' -"' " !:£. 'f 
~ m -., 

16' {4.877ml Mox. {Typ.) 

Corner or Pull Post 
(Same details os shown 

for End Post ) 

ti 
CL 

l["'l .. ••.• I i, .1.?T"'"'' 
-14,til_~, ·'· I 

i 
I 

jj-( 
12"(305mm) 

¢ Min. 

,~,-x§,. J- ,·-··~· 
\ • {457mm) · 

'• See Note 2, 

V. •.~~. IG'{4877m)Mox.(Typ.) I~ this sheet l- Plo<e i · 
I 6" ) 

{d5-7m~l L :2" -,,5mml 

L_ 3"(76mm) Mox. ¥ 
/.;fJ,~·· ·.• ,. - ~

1
"'

1
~ I · I 

~
1
·_:_~':'~1'-3~"(381mm) ~./ _.• 

· Min. Typ. 4
: ~ 

\ i( .-~ 

'3'(914 mm) Min. 

TYPE 5 RIGHT- OF-WAY FENCE 

Cem. Cone. Footings for 
End Posts, Corner Posts, 
Pull Posts, and Braces. 
See Note 3, this sheet. 

Mm. 

,__ TREATMENT AT GROUND 
DEPRESSIONS GREATER THAN 11 

( 305 mml 

* Fabric for Type 5 Right-of-Woy Fence shall 
be one of the following forms , {I) Type 2 R/W 
Fence Fabric and o 36"(914 mm) wide fabric 
connected as shown; { 2) o single fabric having 
a minimum width of 83"(2.108m); or (3) a 
combination of two fabrics to achieve a 
minimum width of 83"( 2.108 m). If the 
fabrics are overlapped ther, shall be connected 
by fasteners spaced ot 18' (457 mm) c. to c. 
staggered on eoch edge of fabric along the 
joint. 

( For Type 2 a 5 Right-of-Way Fence) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

RIGHT-OF-WAY FENCE 

Sht._l. Of _g_ Aa.roved 2L:=~B 
· ;& ,/,_ IRc 6ol #beputy Chief Hwy. Engr. _: 

TRACED BY 



Removable Fence Section at 
Structures as ahown on the 
drawings. See RC- 61 for 
details. 

Slope 

I 

] I 
• I ~. i \--.. ----~I I I I I I IIF-

'l ', __ 
-·-~ 

-1-1+ 
~a 

Alter note ---- Ill---,.--,:~~ x-x-1 

i of 
Crossroad 

": +~F------I ~-=----::...-_-__ --_ ML 

";1/~\ //fl Z_~,;~52 mm) \ \ 

/j I \ \ Romo,obl~ {:;,',',,,., as Su 
'section o tht drawings. 

/ shown o,n details. 

faotm'"'~-·~:- •, ' r -,',,...-t--Too of Slop 

1 j '-,-\ I Right-o - , Right-of-Way Fence ---t. i , ___ ..,, ___ ..,, I 'ii ""l'lrFtnc6 

H' I : -· -j : I ___ , 1 I ML 

15'(4.572 ml 

,s· :r 
,.. f.572m)., I I "'\ 

/' l CD YJ7l1 I 1 ''\--•-•-•~ ' 1t-,Y l,_,._,._,. 
,_,J, II I 

Rtmovablt Ftnct 
S.ction 01 shown on fht 
drawings. SH "C-61 for 
tlttoils. 

R/W FENCE TREATMENT AT 

HIGH WALLED ABUTMENT 

Right- of - Way 
Ftnce 

,·"· .. , -1 I "= •• , •. · I I 
oy ''"" V\ 

RC-61 or 

R/W FENCE TREATMENT 

AT STUB ABUTMENTS 

HIGHWAY OVER CROSSROAD 

If the roodwoy hos dual stucturn, the right­
of-woy fence shell be erected to cloH off 
the median orea. 

I " 

HIGHWAY UNDER CROSSROAD 

CI) If rltht-of-woy fence 11 within 15'(4.572 ml or 
leH of the projtcftd face of the bac:IINII, the 
fence st.all be onoled into the Ohtlftent as 
shown . 

@If riQht-of-.ay 11 oreater tNfl 111(4.172 ml 
from the proj.c:ted face of the bacltwolt, .ioce 
fence parallel ta crossroad and angle IM6 
abutment 01 lftOWtl. 

LI\ ,1\, f. 
( L :se mm 11 3811t11t 11. 3 "'"') 

End, Pull • 
Corner~ 

lrace 

1'(305 mm I M/_J +TJ' '~ . I' (305 mm I Mi,_j7'1)11?f, __ __j!,~ 
,~R,ght-of-W s::il I 

_,_J__,,· -- /+ , 
~'~ mm -)-1' +"----- v' ~, 

I I -- x-
12'(610 

Right-of-Way Line 
~;h~-of-Woy Line 

40" ( 1.016 m) '-:S 
Drive .t.nellor .._ ( 2 r~'i.) 

mm) 

R/W FENCE TREATMENT AT CULVERTS 
Caution should be exercised when locating posts neor culvert. Any damage 
will be at contractor's expense. 

t 
Th• lost post shall be within 6"(1!52 mm) 
of the well and of o point where the wall 
htight is not less then !0'(3.04e ml. 

( 2 req'd.) ( 4 req'd.) Fence Fabric (
4 

reqd.) Fence Fabric 

x---- ---~~x x---- x---- , ___ _ 

4"(102 mm) 

Drive Anchor Shoe 

DRIVE ANCHOR DETAILS FOR POST BRACES 

ON TYPE 2 AND TYPE 5 R/W FENCE 

Fence Ht. 
7' or Greot1r 

Greater than 5' 
but less thon 7' 

5' or Less 

Min. Bladt Size 

1112" • ,Vi" x 
1ta" (38mm x 38mm x 3mm) 

11,-4"11. 1Y4"J. 1ta" (32mm x 32mm x 3mm) 

1"x 1"11. 1t8 " (25mm x 25mm x 3mm) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

~

Drive Anchor Blade ~rive Anchor Blade 

Fence Post FencJ p 1 Fabric Fabr,c os -f:
. e Anchor Blode(4reql~.) Drive Anc~or Blade 

Post 

X 
Drive Anchor Blade 

See Chart Above 

LINE POST PULL POST 

DRIVE ANCHOR 

END POST I CORNER 
POST 

ORIENTATION 

Min. 

DRIVE ANCHOR 
Drive Anchor may be used as on alternate 
to cement concrete footings for oll Types 
of Right-of-Woy Fence. 

RIGHT-OF-WAY FENCE 

Re~n/4; :;; / CUA 

7
~r, Bureau of Design 

~proved J.1f.J... I ,us , ,,. µ.,4· 
0 Deputy Chief Hwy. Engr. 

_c,nu 

Sht.£.Ot l._ 

RC-60 



TYPE I 

PAY LIMITS FOR :---1 
TYPE I RIGHT - OF - -
WAY FENCE. 

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

OPENING AS SPECIFIED 
(MAXIMUM 15 FEET) 

NO. 9 GA. TIES APPROX. 12" C.C. Corner Hardware or 
~ Welded Joints 

FOR PADLOCK 

~ 

-~-
FABRIC AS SPECIF!ED 
FOR FENCE 

~ 

o/8' 1 RODS WITH TURNBUCKLE 
- FOR ADJUSTMENT 

-,:1 
FASTENERS AT 14" C.c.­

--~·: 

t--PAY LIMITS FOR 
TYPE I RIGHT - OF -
WAY FENCE. 

~ 

ff>· --~1~1 

BRACE RAIL 

TRUSS ROD 

~-~-------- End Post'*--------------

Removable Clomps 

12·~ (This Section anlyl 

Fabric permanently fixed to stretcher 
bars. Bors connected to corner posts 

by clamps which ore removable with 

hand tools. 

TYPE I RIGHT-OF-WAY FENCE 

.-------End Post* 

I ' I (;ododes stcetohec boc, bcoo, cod r I I I 11 I I I I cemo,obl• clomps " '"""'" I 

<c Fabric cut 8 oltoched to s1re1cher I 

1-

~. 
~--

I 
6N ! 

~' 
RIGHT -Of - WAY FENCE 

Frame Members -1.90" O.D. 
(@ 2.74 lbs./ft. or 2" Sq. 
(Q) 2.60 lbs.If!. 

bor to focililote openir.i;; ,,f fence. 
Bar connected to end post bt clomps 
or fasteners removable w/hul"\d tools. PLUNGER BAR 

CATCH BLOCK 
_r..._~ 

------ CEMENT CONCRETE FOOTING (INCL.) 

TYPE I RIGHT OF WAY FENCE_______./ 

GATE TO SWING 180° 

END POST FOR TYPE 
RIGHT- OF- WAY FENCE. 

PAY LIMITS FOR TYPE 
RIGHT- OF -WAY FENCE 

I 
J_ 

I 
GATE LAT:H 

WITH LOCK 

I 
TYPE I RIGHT-QF­

-t:FENCE. 

- .,_ 

END POST FOR TYPE I 
RIGHT -OF-WAY FENCE ----->~~ 

VEHICULAR GATE FOR TYPE I RIGHT-OF-WAY FENCE 

OPENIN!>, 4' or as SPECIFIED 

( ELEVATION l 
NO SCALE 

( MAX. 6-0")7 I 5/8" O.D. TUBULAR FRAM ..,,. 
______ _c_ __ ~

2~·2~7-L°"B°'S"./-1~T. !--,.-,"'-PAY LIMITS FOR TYPE I R!GHT-
3/8" 0 TRUSS BAR A ' OF - WAY FENCE. 

WITH TURNBUCKLE ,__ 
,, 

: TYPE I RIGHT- OF -
WAY FENCE. 

GATE HINGE (90° SWING) 

BRACE RAIL 

--­TRUSS BAR 

* End Post -. 

20"(5, ;os mm l 

/ 
/ 

20"( 508 mm 

/ I 

..... 

~,e,::·~ 
1 

\ 
\ \ 

I 

I r"'' ··· I 

, 

(Strnel 

* 

I 

•I: 

w -. 

Removable Clomps 

12.±IThi<: C::<i~tinn nnh,\ 

TYPE 2 RIGHT-OF-WAY FENCE 

Pne:t* _. ------t.no . __ _ 

1 1 
(includes stretcher bor, brace and 

1 

: removable clomps or fasteners.) 

I 
:il!JJL~ 

~ . . 

' 1 • 

1 

Fobrrc cut a attached to stretcher . 
bar to facilitate opening of fence. ;-,. 
Bar connected to end post by -:lamps ~ 

1/ or fasteners removable w/hond tools. P:: 
/v ' 

' . 
Removable Clomps 

' 
I ., ~~ '~,,,.. ,·.. ~ -~· 

,t::-,1_ .Jif 12
1

"!:(This Section anlvl ·,'· =~·- ! 
, 'I ·~ ' ·£ 
'\.,;,,; . TYPE 5 RIGHT-OF-WAY FENCE ><iii< 

See sheet RC·60 for details. 

"" REMOVABLE FENCE SECTIONS 
Note: '~fRemovoble ii 

' Clomps f 
4'(1.219 ml , ~ mm) 

The payment for Removable Fence Sections will be considered incidental to the R/W fence. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 
1: -r>ff"'l,; ·,1·,, . . • , ~ HINGE 19D"SWINGt I :_: • \ 

END POST FOR TYPE I . ,'' • · . .....,....__ CEMENT - --L.. - END POST FOR TYPE I 
RIGHT-OF· WAY FENCE 1":y .. . CONCRETE FOOTING~ RIGHT· OF· WAY FENCE 

."%w;,,:_1_r:;7!!~ \~ ~ 

114'<\7~ 

PEDESTRIAN GATE FOR TYPE I RIGHT- OF-WAY FENCE 

If removable fence sect.i<rns at structures are 
ploced anywhere in the run of fence other 
than the end, two end posts will be required. 

Mox. 
TFor Type 2 R/W Fence use 3 clomps as 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 

R/W GATE AND REMOVABLE 

FENCE SECTIONS 

Recommended ~:~ /977 4a4C· 
o7rector, Bureo•1 of Design 

TO~CEO iY ,,,.,,., ... 



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

TOP RAIL LINE POST 
CORNER POST 

OR Pllll POST 

GENERAL NOTES 

POST SPACING a FOOrtNG SIZES-TYPE F 

FABRIC POST SPACING POST SPACIN6 FOOTING 
HEIGHT(FT) STEEL (FT} ALUMINUM (FT} SIZE (IN.} 

6 10 10 9x 42 

' 10 6 l0Jt42 

~Fll.BRIC S!ZE AS SPECIFIED 
8 8 6 l2x,f2 

~ 

~ 
~ 

~ 
~ 

~ 

CONCRETE 
FOOTING 

TYPICAL ROADSIDE 

TOP RAIL 

~2"x2"CHAIN LINK 
WIRE FABRIC 

TENSION WIRE 
6L xyx 0 x x0 x x x x JI;. / GROUND LINE 

(A-=c-E-F) 

~ 
r1 

61 
!-

~ 

c 
c 

" ~ 
c 
~ 

" 
c 
c 

FENCE 

I = 
__,.--

-

/ 
/ 

/l//'>,',,""fl/'/Rs,,..,,,, 

IP RAIL 

REDWOOD 
PICKETS 

MDNEL METAL 
STAPLE 

V2"x S V2" CHAIN 
/NI< YI/RE FABRIC 
VINYL COATED ) 

"ENS/ON WIRE 

GROUND LINE 

T ;,,,.; ,,,)JI/$ 

TYPE A TYPE C 

•L 
T= 

(TOP RAIL 

REDWOOD 
PICKETS 

MONEL METAL 
STAPLE 

3 l/2"x S f/2" CHAIN V LINK WIRE FABRIC 
(GALVANIZED) 

~TENSION WIRE 

GROUND LINE 

•• 
1'-0" TYPE E 

6"1 
I TYPE F 

TOP RAIL 

ALUMINUM 
INSERTS 

~ rx2'' CHAIN 
. LINK WIRE FABRIC 

ALUMINUM INSERT< 
( LOCKING STRIPS) 

TENSION WIRE 

GROUND LINE 

' I 
I 

'~l1I\ 
0---

·'I I''' 1::1 ,~: 

·•111} 

NOTE, MUST INSTALL CENTER 
RAIL BEFORE ASSEMBLING BOARDS 

/ ANO TOP BOARD~--\ 

Ii I\ J -1-~ ---

NOT£, AFTER BRACKETS 
ARE INSTALLED IN PROPER LOCATION, 
INSTAU ONE 3/16" BLIND RIVET IN 
EITHER ONE OF THE TWO HOLES 
PROVIDED. ----; 

5" J_" 
.15x 4 SQ. HO. 

ALUM. BOLT 8 
HEX NUT. 

"RAIL BRACKET 
w-11-19 

TOP OF POST 

LINE 
BRACKET 
w-11-s2 

LINE BRACKET 
w-11-52 

SECTION 'e- B' S/l6"x 3/4" SO. HD. 
ALUM. BOLT 8 HEX 
NUT FOR ATTACHING 
BRACKET. SEE DETAIL 'A' 

IS - U t'U:SI :St'Al.,;JN'-:i 

I 2'-6"TYP 2'-5" TYP k:A ~ro. 

II I I 

RAIL 

[, I ·'"' -" 

f r llll::t:IUc±±tc-:l~-:1~± - :s ' 1 J: --- -""' 
~ -M 
w 
• 
~ -TIE 

UMINUM 
BOARDS 

'ODLE RAIL 

~ II r°0
'-

II II /., TTOM RAIL 

~UNO LINE ..,_-=. /G 

lll,:.\\VI~ I\\W,;?;\\'W/ ALUMINUM RtvE~-/"/ll~\W/~ : I : \V//,t,.Wf/ 

I / TOP ANO BOTTOM RAILS) I i I I A 

:::: I JI i i : i 
z : : I: I 
:i i _____J I I µ2" DIA. 

__ c__L : LJ : 
3 _L___ L.--....1 

SHOWN 

TIE 
ROD 

DETAIL '.4' 
NOTE, BENO TABS OVER 
AFTER ASSEMBLY OF TOP 
BOARD CHANNEL 8 BOTTOM 
RAIL. 

ATTACHMENT FOR TOP ANO 
BOTTOM RAILS 

" I I TOP RAIL 

11 
I 

"RIVETS 

Ii ' INSERT 

111 
Ii 

-

11 
Ii] 
I I 

I ~ I I I I 

TOM INSERT 

BOTTOM RAIL 

RIVETS 

~ 

9 6 5. l5x42 

10 5 5• l8x42 

II 5. 6 •• !8x48 

12 5. 6 •• !Bx48 

NOT£, STCEL. H-BEAM 2.25ux l.95u Hf-CARBON 

Al!JMINUM 2.2s·x l.95" H·BEAM 
• 3"SOUARE POSTS 0./55.WALL 

•• SCH. 40 4"0.0. POSTS 0.226" WALL 

VBHx /-?/8Hx2- SHIMS 
TACK WELD TO Z V2h SO. 
SET ONE AT TOP 8 ONE 
SET AT BOTTOM OF 2 V2H 
so. 

3"so. ALUM. 
TUB. 

1-1/2", 
~ 

·2.1,12" SO. 
STEEL TUB. 

DETAIL OF 
GATE POST REINFORCING 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

ROADSIDE FENCE 

TYPE 6 SECTION '.4-A I "9coffl~ez ~/US 0« ~PPfO"a k/4~?$ SM.J...or..L 

Director, llureou of 0.1ign Deputy Chief Hwy E- -- RC- ., 
:l, 



12"{305 mm) 
Typ. 

Panel lenqth varies with required 
lem~th 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 I or Class n 
reflective material applied, 
See Nate I , this sheet 

---i 
A 

12"(305 mm) 
Typ. 

--- r WG x 9 Steel Post* ---

e .. 
;1 

"' ., 

"' 
{ 

A 

Post Clip and Post Clip 
Bolt, see details, this sheet 

DETAIL A 
"' PANEL TO POST CONNECTION 
-.. 

I i 
E .. 
in _, 
;, 

I ., 
0 

" 
\-, 

Butt splice 01 neceHary at posts 

Mal. Post Spacing- 10' { 3m} 

ALUMINUM PANEL - STEEL POSTS 
-¥ A W6 x 8.~ stHI shape may also be used. 

Clan I or Closs II reflective material 
applied to panel, SH Note I , this sheet 

Post Clip, see 
detail, this sheet 

Post Clip Bolt , see 
detail, this sheet 

I 0.I25"(3.2mm) 

0.25"(6.4 mm) 

0.094" (2.4 mm) 7 
0.094" (2.4mm) ~U-]___[0.216"(5.5 mm) 

0.61!7" ( 17mm)r1r:==i-o.410"{ 10.4 mm) 

0.25"(6.4mm) Rad. DETAIL C 

SECTION A-A 

See Detail C, this sheet 

/ 

Flat Washer - ~4"0 l 0.091" 
( 19 mm 0 x 2.3 mm) with 

I , ,., I 2~s4 (10mm) ¢ hole. ,,,,, __ , 
2"(51 mm) 

EXTRUDED ALUMINUM CHANNEL 
Dimensions for panels may vary depending upon 

manufacturing company's design. 

/ Lock Nut 

"3t~'(9.5mm) 
Thrd. 2 A 

_ 0i_, POST CLIP BOLT 
{35mmll 

,,,..( • ., mm)n
1 

1 

~~Et-WE j___ITT-- ' ; ~-·..- e I "E / 
~N •ve Y·29 ... - . w I'- {' /, c:-----.,. 

,,,, (llmm) l:4~266mm) I 11 ~!~ • .·. 
l"(2Smm)j__j 13>,2(I0.3mml-l ~ ~ 1132(87mml 

5/s'(16mm) 

POST CLIP 

0 - 16 U.N.C. 

l 0 .. 

E "'s .. : 1 -ii "' ~ o., 

"' "'g 
"' - -., 

I 
' e 

E .. 
§, 
;, 

3"{76mm) 

Panel lenQth vories with required 
lenQth of barricade 

Alternate Red and White stripes, 
traffic side only, See Note I, this sh. 

Extruded Aluminum Channel' 
with Class I or Class tI 
reflective material applied , 
See Note I , this sheet 

Post Clip and Post 
Clip Bolt, see 
details, this sheet 

6 11 x8"( 152mm x 203mm} 
Wood Post 

L4 x 3 l 1/4 l 4 '-4" 
·{102mm ,::76mm,:: 

6mm l 1321mm) 

r 
B 

f • 

L
-- ~ --- &"x a" 

(l!i2 MM X 203 nllll) 
Wood Post 

5/a" (16mm) If x 7~"(t91mml bolt, 
lock washer, and nut 

DETAIL B 
PANEL TO POST CONNECTION 

2"{51 mm) 

L4l3lli4x4"-4" 
(I0lmmx76mmx 

6IM'I l 1321 mm) 
Butt 10:icE: as necessary at posts ,__. .i....-.. Class A Cem. 

.-:-fi 1-,i~ Cone.- 18"(457mm) !I 
See Note 2, this sheet. 

Max, Post Spacing - 10' ( 3ml 

ALUMINUM PANEL - WOOD POSTS 

8"{203mm) 

6" ( 152 mm) 

2"{51mm) 

%"(19mm) 
Dia, Holes Typ. 

6"{I52mm) 

f 
20" 

(50emml' 

r-- I -~ a'(2.438m) 

I ,I, 20" 
(508mm) 

l 
~-
] 

WOOD POST FOR 
ALUMINUM PANEL 

Post Clip, SH 

detail, this sheet 

Past Clip Bait' SH 

detail, this sheet 

SECT!~ e-e 

...!!!lill.. 

~.-_(IIIMI) • l 
711t"(ltl l'MII) bolt, 
lodl .....-, QM nut 

\. Only Class I or Class II reflecti\111 shNtinQ material supplted .,. 
on approved supplier 01 listed in Bulletin No, 15 wilt be l*'lflit-1". 

2. Wood posts may be mechanically dri\llln. In areas wher• JMMt'I 
cannot be driven mechonically, !hi uH of concreN footints 
shol I be required. 

3. See RC-52, sheet 2 of 5 for mounting of either wood or steel 
posts on concrete pavement. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF OESIGN 

PERMANENT BARRICADES 

ALUMINUM PANEL 

Roo.ommend~t 1228 
-:f £! < 

'c>irectOr, Bureau of Design 

Ap,proved Aet.J I t?ZA 

~r'",." J,~.L 
..,_ Jeputy Chief Hwy. Engr. 

Shi. j_ Of _g_ 

RC-63 



12"(305mm) 
Typ. 

---

I 
- E 

e 23 .. 
;1 

"' . I ,q 
Om ., "'§ -

.; -
"' I e 

E .. 
i 
" 

Pan_!l length varies with re_g_uired 
length of barricade 

=1'5 Round Heqd,,Waad or 
Log screws .:Y4 ( 19 mm) 
long , top and bottom 

Alternote Red and White stripe, 
traffic side only, See Note I, 
RC-63, sheet l of 2. 

Mox. Post Spacing - 10' ( 3 m) 

WOOD PANEL - STEEL POSTS 
.,¥*A WS x 8.5 steel shape may also be used. 

'-
2"(51mm) J jt- 1t8'129mm) Typ. 

0110 

¢1l 
olo 

II 
ii 

- "' II 
,!2, I 

E rt::: All holes shall be 
m 1Y16' ( 17mm) !21 
" E E I .. N : E 0 .; ~ !w I 

::-- ~ II 
m (f' _.. 0110 

ii 
011 0 

ii 
II 
II 
Ii 
11 

l!f ~---

LJ_4"ll02mm) 

STEEL POST FOR 
WOOD PANEL 

I/ 
Closs I or Closs II reflective 
material applied to 0.063" 
x 10" {1.6mm x 254mm) 
aluminum blank and fastened 
to wood planks, See Note I, 
RC-63, sheet I of 2. 

2"x l0"(51mm x 
254 mm) Nominal 
planks , pressure 
treated 

112" ¢ x 3" ( 13 mm ¢ x 
76 mm) Std. Bolts 
and Washers DETAIL A 

W6 x9 ** Steel Post 

PANEL TO POST CONNECTION 

E 

:1 
~ 
"' "' 

Butt splice as necessary 
at posts , see Detail B, 
this sheet. 

'-
--j 11/l (38 mm) 

·i ,! "' 
Jil 

__.___IT 
LJ_6"(152 mm) 

WOOD POST FOR 
WOOD PANEL 

'-

%" {16mm) !21 

DETAIL B 

;1 
.; 
m 

I 

12"{305mm) 
Typ. 

e1 .. 
"' "' 
"' 

' e 
E .. 
~I 

" 

3"{76mm) 

Pan!L_l!ngth varies with required 
length of barricade 

#5 Round He,gQ, Wood or 
Lag screws ~4 { 19mm) 
lono , top and bottom 

Closs I or Closs II reflective 
material applied to 0.063" 

/ 

x 10" {1.6mm x 254mm) 

I 

aluminum blank and fastened 
to wood planks, See Note I, 
RC-63 , sheet I of 2 . 

2"x 10"(51mm x 
254 mm) Nominal 
planks, pressure 
treated 

Yz'!211tll" (13mm ¢ x 
279 mm) Std. Bolts 

and Washers DETAIL C 
1------s"x8"(152mm x PANEL TO POST CONNECTION 

WOOD 

Alternote Red and White stripe, 1• 

traffic side only, See Note I, 
RC-63, sheet I of 2. 

Max. Post Spacing - 10' { 3ml 

PANEL - 'l{OQ_D _posTS 

203 mm) Woad Post 

Butt splice as necessary 
at posts, see Detail D, 
this sheet. 

,__ ___ Class A Gem. Cone., 
[8M(457mm) ¢, SN 
Note 2, RC-63,sh.lof2. 

s• {1~2 mm) '-

"' (16-). 

DETAIL D 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

PERMANENT BARRICADES 

WOOD PANEL 

Recommended .8e¥± ) 197P. 
!O g , . ., . 

7 
Direct~r, Bureau of Design 

Approved Jef± I 1'22?, Shi 2 Of 2 
Q .. ,., .i.£.t ' - -

( Deputy Chief Hwy. Engr. RC-63 



2t'4" E1tponsion joint 
material required 
at structures. 

Joint Sealer 

34" premolded expansion joint material shall 
b• cut to conform to the cross sectional area 
and be placed at structures and at the end 
of a days work. 

7" I" 

t.)-6 
:i y4 _• ~ Rad. 

8
,, 

i·Rod.~l l_ 

t~~/}L ~~~I. 
I Cem Cone \t 
t,_ Base _J 
\2.'!....:.~--~J 

Curb face may be constructed vertical as permitted for 
PLAIN CEMENT CONCRETE CURB 

INTEGRAL CEMENT CONCRETE CURB 

PLAIN CEMENT CONCRETE CURB 

tr I 
2" %$ Wide 

PLAIN CEMENT CONCRETE CURB 

PLAIN CEMENT CONCRETE 
CURB GUTTERS 

SAWED JOINT DETAILS 

f 
6'-o"Min. for Straight Cu~b 

4'-0"Min. for Closures r Intermediate joints rammed 
, ., . full of stiff mortar. 

5-0 Mm. for Curved Curb v4" Beveled edges -s;~~),~-~~-

~
e====----,F--a====a1 1k"' j J s;::::;:> 

22" _j__ 

J..... ~1' 
_j s'i--
TYPE A TYPE B 

T:Ctdi;·a':einffi~~t~oJ, as~~ft1~e o~~;ni~~~~sm~;d d~~;s~f~k for a depth of 4 

The bottom of curb may hove a tolerance of I inch less or 2 inches 
mare thon the specified width. 

Joints shall not exceed 114-inch in width for a distance of 12 inches 
below the lnp of curb and l/2-inch in width for !he remainder of the joint. 

STONE CURB • TYPES A Bi B 

l'-o" fo 10'·0" 

Min.Slope R.F" ~ 
y~er. f?J ~ I Gutt?r Width: Min. Slope 

ffe-"- •·-~._.,._ _ IUnder-5ff.: l"perft. 
·i,4 ~4 '\ f4 -co n 5 ft 8 Over:'iz per ft. 

Radii 1£,; , I ~ Joint Sealer 

Uniform BM ~'.; ~4 Rod. 
1~-·¢-'; 

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 

1'- 10 112' 
314" Rod. 

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 

CURBS AND GUTTERS 

Recommended ~e4 l c9J B 
,4D./2- ,I; 
Director, Bureau of Design 

p'"7' !"t;: /:" 
'· Deputy Chief Hwy. Engr. 

Shf._l_Of j__ 

RC-64 



" .. ~, 
2 Mox. ,..-:Ii~ ..L__,_::,.....,,-r '-.~:! 

1/4" Rod. 

2"Max.c 

114·' Rod ··-------' 1'::I''" . 

'C- - :Si"R \ ,, 
\jf\\\.8 1>~~ 

....L..________, '. u \ ~-
-,--==-- "-I Ru11\\. 

~~oncrete , Concret~ 
) Roadway , 

Pov'!. 

' 
' ., 
L 

~ Raad\"'OY _ 
I 
5" 

"----------- --t2" - ..j / Po.:_t~--1-------15':...._______., 

-- TYPE B TYPE A 

CONCRETE MOUNTABLE CURBS 

Concrete Mountable Curb 
Type A ore ~----7 

Pttg ... <;-r:;;tonc. l •2•waa._~ 
~~,:,.~.,. 

II 
E11istincJ Pave!Nllt 
or 8rid91 Deck. 

t..,.___*4• 12" Dowel at 5'c.toc. (drilled a 9routed) 
or~ shot threaded stud; min. IK depth, 

CONCRETE 
CONCRETE 

with similar bar confiourotion txfendim~ into 
th9 curb. 

MOUNTABLE CURB ON EXISTING 
PAVEMENT AND BRIDGE DECKS 

*Pion, may provide for a deeper toe, at curb when on overlay i1 placed on 
the 111.isting pav.ment, ho .. ,..... thi1 exposed final toe, of curb shall be 2M Max. 

Type A or 8 

l c,,, - - j -----
- ' \ 
Constr.Jolnts -

Type A or B 
Curb --

Type A or B Curb 

/ 

I 
I 

Type.A~;j 
Curb /'. 
Ty-pe A~_! 
Curb 

PAYABLE MEASUREMENT 
INDICATED BY----

END DETAILS 

Construction Jt. 

Gro~ Point 

TYPICAL CONSTRUCTION 

( / t Joint Sealer 
I J 

Incidental to 
subbase item .,. 

6"(Min.) 
24"(Max.} 

LI-- ____ J 

!iQill 
(I) Joints for Mountable Curbs 

shall conform to the requirements of 
specifications Form 408. 

(2) Inlets installed with Mountable Curbing 
shall be located as shown on the 
drawing and utilize o Type M Inlet. 

, 
, , , , , , , 

/ , , 
,:./ 
l ......... 
' l 

' ' ' ' 

, , , 

"'><, 
, , , , , 

-~ "- ,f/ , , 
, 

I 
, 

' I ',V 

rA 

t 
36" 

------11 ' ' 
Bl ~ II L __ 

LrnlH ,f C " 'dental 

' 
~ f- B" Pl. C.C. Pavement 

I ------------- _..J • 

SECTION B-B 

SECTION A-A 

A 

, 
, 

, , 
, 

~ , ', 
., ....... 

B 

t 

Inlet lnstallat' "'' 
' 
+ 

' ·------------------ I 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

TYPICAL DIVISOR AREA I CONCRETE MOUNTABLE CURBS 
TREATMENT FOR CONCRETE MOUNTABLE 

CURBS AT INLETS 

Recommende-'L ;: \ 1'7 e 
A;(! g . , 

Director, Bureau of Design 

Approved ..&-a,± I 1218 9- , ,. ,fl.GI.;.. 
-,_ Deputy Chief Hwy. EnQr. 

Sht...!..Of .1.. 



W ': Ramp Width 

\ 
w 

1 I 1 RamQ 
-4 Traffic Direction I 

' 

'· 

' 

r· I I, 

11 : 

I I ~ I i/ ' 
! ! Ii , , I 

' 
I I I 11 I 

I' 

11 111111 

I , , '' 
' ':I: ' I ' 

~ I : : : 1 I i I I ' I ' , I! i: i 

L. Traffic Direction 

TRAFFIC SEPARATOR IN RAMP GORE AREA 

Bit. Surf. Course 

Bose Course 

~4"(6mm) R. Typ. 

Y9riab:le_ 

3" Corrugations..____,_, 3" 
'" ;'F 1

2 (13mm) 

.,.. -~ '4 ~L~.,_~P_!.__~_':.__:!__.£_~....!_-'~--/;,-~1i~i ·;,·~,;·"7V:t · 
}:-- - -- V. y' ti I <1 "· o , ~ - f- " 

,._, .4 ·"· rf. " -~· c ., s· <?' e'. _<: .·<' ~"(13m~) r1 
1 J ;- .,-, ,i1 -7 <l Q q 2 (/ , V 

, 4 ~ 'I. r, ,r V .., 1 ,7 ., e-' ,_- , . ~. 

~ ' 
4: ,/>. 

' 

' ·,:,. • if • 4 

-, 
' 

_, .". -~ 

_J_ 

.­
' 

• </ i7 . 

' 
' 

,_ 

I < 

. 

SECTION A-A 

I" 4V_g_ _(114mm) 

!'-R= 1''(25mm) 

, ' 
" . ., . 0 

' 
.,. -I- -- -_ <I ·_C 

- ' 
(/ • 11 ,., 

' / p . . ,., < 

] Pavement --+---- Surfoce 

CORRUGATION DETAIL 
(i'/ot lo Scolel 

1 ·<1· " . 
" . 

' -"1'< 
(' J '. 

7, ,,. • 

. " 
4 

Concrete Pavement 

Ro~ 
~,,ecHon 

I I 

Controctior. Joints 
Spaced 20T {6~096rn) and Seoied 
{ See Note l, this sheet l 

I • 
I 

12' 

I 
! 

' 

NOTES 
Contraction joints shall be spaced at oppro)(imotely 20'(6.096m) 
intervals and shall be placed in line with adjacent pavement joinls. 
They may be either hand-formed or sawed joints, but shall be 
9'

8
"(10mm)wide ond the depth equal to !14 th. of the pavement 

depth. 

2. The contraction joints and corrugalions may be constructed at a 
skew to match lhe pavement joints. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

CONCRETE TRAFFIC SEPARATOR 

Recommended ~ 31 "Z'l 
/2'.fl & ,,;,-. 

Approyed ?n,,,, 31 r,12 

a 
Shf_j_Qf j_ 

RC-66 Director, Bureau of Dtsign Chief Hwy. Engineer 



I 
f 

b 

PLAN 

,. I 
iii ,mi 

L..s 

S, L 8 W as shown on the drawings 
or as directed by the engineer. 

SECTION 8·8 

ROCK LINING 

A 

' 

0 

20' 

A 

·01-------,7"-,,t-t-~ 

PLAN 

·riginol Ground 

SECTION A-A Filter blanket ,6" d1pth 

ROCK BASIN 
,o 

0 0 
0 i 0 

0 
0 0 0 0 

When bottom of di! 
i1 less than 36~ a s 
staggered row of sto 

blocks shall be used 

bottom of the ditch ---[- 0 
0 

• 
a 

0 
0 0 

" 0 
0 

0 

0 
0 

0 
0 

0 

"' 0 

0 

0 

0 
~< 

0 Ston11 or blocks 
to be staggered. 

A,B on 
on the drawings. 

Slope 2:1 or as 
noted 

s,s 

0 0 0 0 0 
0 0,..-cr 

0 c:, t 0 

,own ~ 

PLANLD 

Stones or Blocks......:~-_J. - •I ~ 
to be embedded 3" 

SECTION 0-0 

---
4"to a" 

1" deep scoring crock sealed 
with joint seating material. 

PAVED ENERGY DISSI PATOR 

___ / 

~\--c--

,--._ ,, ', 
/') ' 
<:c' ' 
' ' ,....._, ____ -~ 

I ' " ', 
' I ' 

\j ---~-~--"-..·• 

._ 

"'------'~----' Vf* 
.• f... 

* Slope according to 
cross sections 

ROCK 

1--F 

PLAN 

SECTION E-E 

SECTION F-F 

"'If~ 

Rock Lining 

Transition into exisfin,j 
drainage chonnat. 

Filter blanket, e• depth 

ENERGY DISSIPATOR 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION a SEDIMENT CONTROL 

40 4 - 4 --- , • ., JJ.,/-o, 
Recommended . .2ot9t \ "7 e I Approved -A,v:k I in!':, Sht.1-0f .!. 

Director, s,ireoJ of Ot,sion 3 Deputy Chief Hwy. Engr. RC-70 



10>0-UM.ouo 

Angle OS 
req'd. 

11· 
\ I

. / Discharge into a stabilized area or on temporarily 
protected area. -

Toe of Slope 

I I I I I I I I I I I I I Ll~ st}:f 

SUGGESTED MIN. SIZES 

Droinooe Smooth CorrUQ(Jftd 

,~!~.\ Pipe Size Pipe Size 

0-3 8" 
3-6 10 
6-10 12" 

Metal, Fl1xibl1 rubber, or 
Plastic Pipe adequately 
onchorld to fll I slope, 

LtnQfh it variable 

12 
15 
re" 

~ l 
~ 0. 

.,_ .£ ~ 
•c• a.·- -0 
0 0 C 

ID' Berm 

\\¾\ u:; "tl e 

PLAN 

Suitable connection for 
the type of pipe used 
on the fill -

Metal End Section 

• 
Length of transverse berm shall be 
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 a low point. 

~ 

10' berm at top 
of embankment. 

r Slope 
12"Mln. 

;,,, 

t 

~ Min. 

' 
Filter Blanket (9" depth J 

,Toper top of Sorrier to a 6"depression 
at the center of flow line. 

• 

Compressed 
Depth 18" 

ROCK BARRIER 

6'! 

...-....Embankment 

2" Maidmum diameter brush from clearing operation 
to be placed at start of embankment fill or in drainage 
swole areas and compressed in place. 

°" f 
_+, 

"' 

ELEVATION 

Toe of Slope 

Wire Ties 

~ -..., 

·;•ll,..,.·1J<i' 

2 Stokes every 5' to be 
installed when brush is 
compressed. Brush to be 
secured in place with 
wire ties . 

PLAN 

BRUSH BARRIER 

~.

Logs to be embedded 
o min. depth of IB" 

...... ,n, ~ " ,,. nmr,,.ir 1: ~.. , •·; ·: ;,., 11. j, ,: ; 
/

11111111 ~~·::~;,,,, ,1,.1~1''1\ (. ',~":: ·,::: ; 1
\

1
)

1 11)[/ 
-----s'rl'',\?IA, M' i--11I' (I I/ ( I H-,-H-'"l'Jll'l,;:'"--1-r-P-+'------

" :, ,, 1 : / I I ) I, I , " ) 1\ ,,/ 
J~ ,\1}1'1'~,1 /i/1 ]l [[/f/ I~~ ij )! 

,, I I ' I ' I \ 'I 'I I\~ I 1 
' ; ,\ J 1 11 ' ' i ~ I \ I. I \1 

I ,'j ~ I i \ ~ " 11 I 11 ' 

~-1,~ \ I \\I \1 1111) \ 
1

_'-1<"-111'
1c:c''c1-1-----~ 

-1--1_1_1-+, 11:tlttlt!,i ,, I , 1, . 1' 'I I ' '" '1' ,, V ,, ' I I I 
I I ' J' ' I).'\, ~ ~ 1i:11 I ;id ,'' II 1-,, " :J ,\ l' ') f ') I 

1._ )) .. LU, __ ,_ .l.? .. ,.) ... Jt .. -'~ . .1,. __ ;: __ ,t__:;__JLJ_)l __ ) 

C 

Fill 3"ofearth in 
front of boles. 

t 
Swale 

PLAN 

Baled Strow 

2- 3' wooden stokes ol6 Reinf. Bors(2 per bole) 

Slope 

To be used in locations where the e)(istlng 
ground slopes toward the embonkment 
as shown on the drawings or os directed 
by the engineer. 

ELEVATION 

DITCH CONDITION 

Baled straw stoked 
in place with 2 - 3' 
Wooden Stokes or•6 

6'! 

Embankment Slope 

Reinf. Bors, • 
Existing Groun::::+ ~-;\,.;.· ~ _ 

"' cP/ti\-< ,J,, ~~ 

Boles to butt 
together---

ELEVATION 

-~Fm 3" of earth al bate 

Stokes or Bors--<ra,~;:J-F1~ Oi To be used where the existing ground slopes 

PLAN 

TOE OF SLOPE CONDITION 

~I away from the embankment as shown on drowings 
1--! or os directed by the engineer. 

i 

BALED STRAW BARRIER 

Commonwealth of Pennsylvania 
Metal Pipe a elbow 

during construction. SL 1K. 
Top of embankment !Approx. 2' I I DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

l 

~T 

SECTION A-A 

TEMPORARY SLOPE PIPE DRAIN 

SECTION C-C 

LOG BARRIER 

c 1,. 
0 

" Flow_ 

EROSION 8 SEDIMENT CONTROL 

Rec4 ended 4t;' l'11' 
:0 ,,C,._._,(, .. 

Director, Bureou~of Design 

Approved -~ l'f76. 

9 ,,, .A'. c/,;..,. 
Deputy Chief Hwy. EllQr. 

,qAC,O ll 

fLNAl IY 

Sht.£..Of ~ 



.,_ 

0 

~q_ Exist· - Dilchrng or p ~Posed 

PLAN 

,... 
i 

J I I I I I I I I 1"'\~\ 

L. 

~ ,.___ 

·" ~ 

' ' ~1'1'1'111 ~ l . ' .... , - ..,,,,,,... 2 '··•«•frl/4'~ ~~ y 
I u:, level 

~ !evel~ 
I .w 

L.__j 
Variable 

SECTION D-D 

SECTION A-A 

I i· t t 0 "O ~ &1,,r,:r ~~ ~ " ~ ' L C----~y/--'1., 

t--------__JI 
SECTION B-B 

~ .· Top of Sedimeetafioo Pood 

""' ., ' " ~ '"""® 1-6 

I 

2 i...J_Q'_j 

SECTION C-C 

SEDIMENTATION POND-TYPE 2 

2'-o"rre: 0.0. 

,L:Dtd+2T I 

'';LJ8~ r· 
~L !I \ 

Continuous weld both sides 

~- 3"! 

d;? I~~ 1/2 ~ 2'' Slott,,ed _ _ . 
[ IYP-1 ~ 
I I _ :..1_ li8/b~Two piece connecting 

1 ( bond (Modify to elimin-

of the bo~s. 
holes for 318 
dio. bolts. 

a- ,,,_ --T 

-rb n n O 1--------il" 
) ale overlap around 

m
,. __ a~, pipe.} 

ANTI-VORTEX DEVICE 

T: Thickness of riser pipe. 

TRASH RACK AND ANTI-VORTEX DEVICE 

Trash Rock and 
Anti-vortex device -~ 

' 

i 
I'' 

Corrugated Sheet Meta! ;:i' 
2% xi;; Corrg.16 Gage 

ELEVATION 

I
,.,., 
J.W 

~~" 
I 

END VIEW 

The lop between the two half sections shall be caulked 
with bituminous mastic at the time of installation 
Unassembled collars shall be marked by pointing or 
tagging to identify matching pairs. 

DETAIL OF ANTI-SEEP COLLAR 

~·-o" ___ 5'-9"__ , ,,,......-Embankment material 

The cross seclionol area of the riser 

must be at least 1.5 times the cross­
sectional area of the conduit. 

_J __ 3'Min. 
'i'fi~;<:,t'.~¾~·&•,,Jl.~, 

,; Pipe rs" Min. Spillway 

' 
25' ::,_'·' 

0 

" in 
J:1 

The top 213 of the riser pipe 

;'~,~~p;~:~;:,';0d1 ~~; ,'J,dio.holes, , Q;_I ,,,,, ~l''b ~ ,,,, n-q~~~ 
' .. ~~1 """'·~tl::: .. ,,., \ :\'. """·' ~2 , .. ,,,,,,,,.,.,, .. to !2 horizontal. I , ,.--- '' ' -- ' ' 

Embankment Material ,· 
"-square base with each dimension 

1' greater than the riser diameter. 
- ---Anli-seep Collar 

SEDIMENTATION POND - TYPE 
NOTES: 
~ emerqency spillway with a min. bottom width of a' must be provided 

• for every Sedimentation Pond - Type I. 

• The emergency spillway must be placed in undisturbed ground and can­
not be placed in embankment areas. The emergency spillway con go 
over the embankment if Rock Lining ls used. 

The elevation of the emergency spillway must be such that the 
dam is at least (' above the maximum design flow of the spillway. 

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

.. · ~­- ~- ---~-.; 

&~~~s2~~ ----~~ •// /,,....,..;,{.\', -==385~ '//,7 /\ 

Emergency Spillway 

("--: --~ ,, ~--J\ 
,, ~:::=38l)~:i%" :'0 ----J ~\\:((\'~-. v, __ ·Pt __ ./-___ ;,:'!' ~--'-- _ 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

0 ""-~0;J,"'. //, J-f#~ -- -
-~;,.~·~/:-, -_::;f,p~&c,~--"c 
''..~-~~ ';j:,,,/;:, ' .''~;/;-- ~-.:::::::=:::=-:c.. 

0~"'Zd -.1/:(, " ·r: :----.._ --
"" \\~~?;f. ~-/'x,,_/:r'.c:::==" 

\ '"', {~,\~'\;: J/,;,,. ~'j/1 ,/ . /·9 375 - = ' ;\ ,1"4-· ,/,!'.//, .,, ', ,/· .,.. ~ ::-=---=-
EROSION a SEDIMENT CONTROL 

._, ~':~· /(//,fJ:f,,,·,,;;,;: 3?o- -\\'-'// ////1··1'// ,,.,,,,... ----- ·- -

'\'t;((c'(i,i'fffQ1.i0't =- ~ •.• 
''\\\l~\\\\\\\111111\~ ·--~ 

PLAN VIEW OF AN EMERGENCY 
SPILLWAY CUT INTO EXISTING GROUND 

Rec~ended (;;: I 1'71 

44 ·, 
Director, Bureau of Design 

A?!ro;; ZJ::z:! 
,. Deputy Chief Hwy. Engr. 

Sht.lOf~ 

RC-70 
.ruuc1, 



r 

t-Vories ---j 

Varies 

TOP VIEW Bolt os shown(4· 3i8 x 3") 

Bolt os shown(3· 3i8 x 3") 

Notes: 

Upon estobllshment of suitable soil stobilizotion and at the direction 
of the engineer.the Endwoll Stondboxes shall be removed and shell 
become the prop&rty of the Contractor. 

The Basin and /or area upstream from the Stondbox shall be cleaned 
periodically ond the sediment ond debris disposed of in an area approved 
by the engineer. 

D + 4" 

3"x ~ Galv. Steel Brackets 2'1ong 
Boll as shown (4-Req'd.l 

. ·,/;:~::'¾~~~ ' ?---A ~ s""o "we ::::---...... 'd ~,o~----------~ 

~ 
, . /'r '<~~ 

~ ~ ::_"/ -, /-'D~::.:--

/~~~~ ----.______.._.___ Sro 
---------- Pe 

~ · 
D + 4" £3/~ /09 bolt-2" long(4·Req'd) 

/ I j l;----
1· 

(For straight Endwolls lower the 

position of the brackets to '72.) 

,/ 
ISOMETRIC VIEW OF INLET RISER PIPE Si DRAINAGE 

io o o o[ 

lo o o 0111 
lo o o ol 
r,,--,,--ir-

0 0 0 0 

\w--.,----.,,.i 
I --- I 
1
0/,,.0 o', o 
I ' I 

~ . • ~l.11 o o °!I I 
I 111 

YI '- / ! 11-'1....::...--. ... .....11 

END VIEW 

L,-

~ . . -C 0 
'E 3 
" ~ 
• 0 - . . ~ 
~ . -" 
0 ~ - . ~ 0 ~-
·; C 
X ~ 

n 

1: -01-- ,___,,--
/4 ' -,------

I· 
I' • "/ 111 
• •/• ·11 [.,,,,.. · . Ii 
... 0 o on Flow_ 

II 
JI] l: I 

( 
r1--
L___ __ _j___J 

SIDE VIEW 

ENDWALL STANDBOX 

2"x 2" nailer 

I}~ Exterior grade plywood 

11t; Dia. holes spaced s"verticolly 
and B" min. horizontolly(4 sides) 

ISOMETRIC OF PLYWOOD STANDBOX 

Note: 
Drill holes 2"deep in concrete 
endwall 6 insert lead expander to 
receive % log bolt. 

Upon removal of stondbox fill holes in 
the endwotl with non-steining, non·shrinking 
Morter in accordance with section 705.B(c) 
of the 408. 

Final Grode of Swale 

Inlet Box---· -
(Roadway Item) 

SECTION A-A 

----........3ii
6 

Metal Plate welded 

to Riser Pipe. 

INLET RISER PIPE 

Upon establishment of suitable soil stabilization and at 
the direction of the en9ineer, the Inlet Riser Pipe shall be 
removed and the frame and grate installed. 

Upon removal the Inlet Riser Pipe shall become the 
property of the contractor and may be used at other 
locations as required. 

DIKE 

not included 

Pipe) 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

EROSION S SEDIMENT CONTROL 

Recz:;;z:it' 117B 

-,- , 
Director, Bureau of Design 

Sht.~Of ...i 

RC-71 



2,1 Mox. 
Special Design 
will be required 
on steeper slopes 

·__, 

"E" [E~
CONOUIT BUSHING 

I 'I : ' 0~.{·,.____BEND AS RE 

rr=
- , /'- (NOTE J ; QUIRED 

\ / ,,-: ~'---) 
= \ 0 1/% i ~ r I ft ~~,:::" _, 

J O ' ~ ( ':',' 111 
l
...,.,... ___ _...._IJ.. ) 

1\·:;~--~(1\ 

ATTACH TO LIGHTING 
POLE GROUNDING LUG 

2"!1 
CONDUIT 

"o" 

~ 

Inf'> 

2•1 Max. 
Special Design will 
be required on 
steeper slopes. 

l"TYP. ..__. :'il 2"!" 
CHAMFEl-- _, : rCONDUIT 

' .... -...,----. , 
~/~ :+ \ 

SEE NOTE 

: b'-_-'!i ll c --~- --~-" ' -- I ___ ;:-.=- ::> BEND 

M~r 'o,_ : ,;/ l~:C:C_?:C_? ~'i' 1~6~~:h 
J ' _____ _,..,.,.., .... --..) 

GJ?ol<vo 
~ (,.,. 

, ' 
'I' ~-~ l 

~ 

,----- SEE NOTE K 

SEE NOTE C 

ALTERNATE CONDUIT 
LOCATION. 

2"FOR LEVEL SECTION 

-;n GROUND LlNE -~:":_~ ,='f-H1c!-7'=,-----+-i­
(LEVEL SECTION) 

'"'i,, ~,Q \,~'.A!!lk 

:,, 

1J-4++ ,, 
', :, ,-1 1 FORM 6

11 

BELOW I 
GROUND LEVEL ONLY. 
BELOW THIS POINT 
CONCRETE SHOULD BE 

! PLACED AGAINST 
NATURAL GROUND. 

i ,I I ' ,, 
Ti :1

1 \
1 I I Ii : -~ 

--1_J ' I It'll l. 
, ,J I ' , 11 I 

4"MAX.FOR CUT SECTION 

L 2"; 
'i~CONDUlT 

0 

,,, 
:1: 

Fl, 
l, 0 

'' 
:1: ,,, 
1(1 

PLAN 

ATTACH TO LIGHTING POLE 
GROUNO!NG LUG 

~

1

EXP.JT. 

8 FILLER 

NOTES: 
A- 4 ANCHOR BOLTS REQUIRED. 

B- TOP OF FORMS SHALL BE LEVEL IN 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 1l2'!X 5'MIN.,COPPER CLAD STEEL. MAX. RESISTANCE 

TO EARTH GROUND SHALL BE 25 OHMS. 

E- SEE RC- 83 FOR POLE DETAILS. 

F- FOR LIGHTING POLE ANCHORAGES ON BRIDGES, SEE BRIDGE CONSTRUCTION 
STANDARD DRAWINGS. 

G- LEAVE 30 INCHES QF-#-4 GROUND WIRE COILED ABOVE FOUND.6.TION. 

{ WIRE EXTENDS THROUGH CENTER OF FOUNDATION.) 

H- TYPE FC FOUNDATIONS ARE DESIGNED FOR 30 FT. MAXIMUM ARM LENGTH, 

(SEE TABLE) 

J- MINIMUM BEND RADIUS TO BE SIX TIMES CONDUIT DIAMETER, UNLESS 

OTHERWISE SPECIFIED. 

K-TOP OF CONDUIT BUSHING NOT TO BE HIGHER THAt~ 2" (51mm) FROM 
THE TOP OF THE FOUNDATION. 

M-TEMPLATE FOR SETTING ANCI-K>R BOLTS FOR TYPE "A" OR TYPE "s" 
LIGHTING POLES IS FURNISHED BY THE LIGHTING PCl.E MANUFACTURER. 

l/4"EX~NSION JOINT 
FILLER WHEN ADJACENT 

CURB 

2~''J i1h' -ftn:" ,·. f TO SIOEWALK. 
~ .. ,;--, - ,- ' ,I"" --- / ".·, ,, ,, ,, 

,, , I , 
11 I I 11-'I 
II I, I I 11(\J 

II ,,~ 
11 I 11 

• P ~-.. 11 11 

' ' J 

' ' \ 
' 

., 
" MOUNTING 

HEIGHT 

FOUNDATION DIMENSIONS 
"o" x "off "E" x "E" AUGER "L" 

DIAM. 
\:)~o's~ ;..--i::e· 

' ' ( 
i1 I mu~. I i1 I i1.::·u i 

.:==?jl : ANCHOR BOLTS 
(NOTE A) 

·( _..,.11 I I I 11 l ~­
' 'I I ' I( ) ~~ I I l 9•/ 
J ,1 I I 11 ) -~~ , 

,, I 11~,1 
~-~~-, :1 I i1 

l/4"EXPANSION JOINT ( -..':.JI c_.1.1 

FILLER--~ l 

\ 
( 

UP TO 30' 2'-Q" X 2'-Q" l'-8" x I'- 8" 2'-4" s'-o" 

) 

( 
J 
\ 
J 
\ 
J 
( 

\ 
I 

' 

~~~ft-:,-=-:'.',; ' 
1, 

I I 
I 
I ' l 

' I 
I _( __ '.;- -' - . -----:-.r--- -~ 

' I J ' \ 
' L ' ) ,: l 
\~---i_, ..... .., ............ J 

' 
FOR FILL SECTION 

TYPE- FC 
(NOTE H) 

:....1 

( ..._'-_-J t'<., l '1, 

/ J( I \ \ t' 
,YI 

"' -.'. 

) I I -._ ') 2'-0
11

M1N. 

l 11 '~'-----n 
I I ..... - - ---=---~ 
I \ I ~-----',----- CEM. CONCRETE 

L:,-.. -t- -,:----'---
-y-· ,- [. ---,- -,j- EXOTHERMIC WELD f;>R BRONZE 
l I CONNECTOR FOR !/2 t 
{ --'----

4
,, J~,-------------r GROUND ROD (NOTED) 

) ,, ) 
-l~ ... ---r~'·_,....,..., ..... __, ..... 1 

T l 
FOR CUT OR LEVEL SECTION 

l 

' +i· l 
I 1, ) '--.... _ .... ._::,._--.--. __.~.,1---~L 
I 4= 2'-o"so. 

i 

FOR STREET LIGHTING 

TYPE- P 
30 FEET MAXIMUM MOUNTING HEIGHT. 

15 FEET MAXIMUM ARM LENGTH. 

35' 
4()' 

45' 

50' 

2'-6" X 2'-6" 2'-2" X 2'-2" 2'- 10
11 

2'-6u X 2'-6" 2'·2" X 2'-2" 2'-10" 

2'- 6" X 2'-6" 2'-2" X 2'-2" 2'-10" 

2'· 6" X 2'- 6" 2'-2" X 2'-2" 2'-10" 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 
FOUNDATIONS 

CONVENTIONAL LIGHTING POLE 

6'-oa 

6'-6" 

1'-0" 

1'-6· 

Recommeod,a M t• i'/f/o I Appro,od J,),,!:__'.9}" 
--4£? 4;, .e. ----,---'flUA(lU.U(U,~LJ'(l...,...J!,._ .. _.,__C-C 

Sht.LOtZ.. 

Directur, Bureau of Oesi9n Deputy Sec. for Hi9hway Admkl. RC-



[" ¢ Condu't f o,· 
Ground Wi·e 

Ground Conductor 
connected to pole. 

---
r "(~~ 

~+~9~~' ,~to_J\I 
\~ o" rtt~ 
~ :J'J \ ~ .. 

4' Dia. 

...E.1_4tl_ 

2" ~ Conduit -
os required 

Pole 

Cround Wire, lnsuloted Grounding Bushinq 
see note 2 , this sh. 

Anchor Bolt Assembly 

Tock Weld 

2' Rod. Min. {Typ.) 

Finished 
Grode 

/ 

-~ 
~\ 

,0'@"·- I 
To be backfillerl with ~~~,{ J..A _ ft ~ 

compacted embankment material ~ {:_-- -~ 
1 

' --
Exothermic weld ~ I 
f
o, 

3
Brq,nze Conner;tor ~ l ~· or l4 . 0 X 10' - Q' / 

min. Ground Rod 1 

~ 
,,,~J~::1 

CHART 4' Dia. 
Min. 

POLE HEIGHTS VERTICAL STEEL 

80' 16-'9 

90' 16-"9 

L_J,. 
100' 16-"9 

110' 16-#9 
ELEVATION 

120' 16-41 

8'Jse Plote 

Nonshrink Grout 

112'¢ Drain lhru Grout 

l" Chamfer (Typ.) 

'" 

-"'I" -_'.__i 

Vertical Steel, 
os shown on 
Chart l 

-r,_,..,,,w 

~I~ 

Closs "A" Concrete; 
to be poured 
against undisturbed 
earth. 

Tie Sor~. 
#4@12' c. to c. or 
helical equivalent 

DRILLED CAISSON FOUNDATION 

:l-
e -. 0 

i~ 
0 ~ ... • . 

0 

T 

~ 
i 
' ; ~ 

" ; '> 

... ~ .-
' ' 

' ·"' 

Pole 

Ground Conductor 
connected to pole. 

Ground Wire, 
see note 2 , this sh. 

"s", os shown on drowinqs 

3" CL ( Typ.) 

I 
4' 

I 
Min. 

~~ ·, 0 ', 

--..., o'L ~3"c1. 

~l>Q_-;:-~'. 
i:::::: _,,, ~;-- f:::::i 0 / ~/ < . ' 

Ci.c,loc shop,d p 
pedestol mo,Y be 
used with 4 min.¢ 

PLAN 

;\ /4 
Insulated Grounding Bushing 

Anchor Bolf Assembly 

Bose Plate 
Nonshrink Grout 

Tock Weld 
t" Chamfer ( Typ.) 

V;i' ¢ Drain thru Grout 
/-.L.L.L.--

----
~ Min. {Typ.) 

f;flffi,g ?ff J.'.. 

~
1~ 

--
lfi- ~ 

"I 

Finished 
Grode 

NOTES 
I. The materio!s and workmonship shall be in accordance with 

Forms 408 8 409. 
2. A 30" length of #"4 ground wire shall be left coiled above 

foundation. The wire extends through the r" conduit in 
the center of the foundation. 

Bronze Connepto~ E 
for3;4"!21 xto-o' -01---
Exothermic weld or I) ·i -------1" Conduit 

for Ground wf~e 
2" Conduit· 
as required 

3. The size of pedestal or drilled caisson shown is adequate to 
accomodate the preassembled anchor bolt assembly , 
supplied by the manufocturer, for 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 __ ,.. 

5 

l 
i! 
~ . 
0 

';... 

< > 

-st18 
.E 

" 
Tie Bari,, ~ Pedestal Steel, 16 ·#8 bars, 
#4{(1)1~'c.toc. or equivalent. 
or fle!1cal 6 -" • 

4. For reinforcement bar fabrication details see Bridge Construction 
Standard Drawings. 

e.::iuivolent I . 8 Std .. 90 . Hooks, or t--- / equivalent, with min. 30 bar dia. lop. 

C N 3" Cl.{Typ.) J 

Closs "A" Concrete 
\_ 

ELEVATION 

~ I Footing Steel, top a bottom, d'> each way, as shown on drawings. 

l'-G"x t'-6 11
J1. 2" 

Keywoy 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SPREAD FOOTING FOUNDATION 
HIGHWAY LIGHTING 

FOUNDATIONS 
HIGH MAST LIGHTING POLE 

•ooomm9"dod ~ 14 ,.,. I Aw°'t, Mt"' Ao & ,..,, 
Director, Bure°" of 0.1ip 

-Soo ....... __ _ ... .J..Of.J.. 



6" . t'-3" 

.<D 

PLAN 

6" 2'-0" 6" 

"' . - T i \:i ~i"''I :, -~.,.. ' l 
-L,· 

'b 
I 

surface of 

"" " ( 'Box 1•!4•5 - 2ea.sidef!i 

SECTION 2-2 

TYP1: J~-1 
l'-3·~ r--s 

y" 

t/1 ~ Flat Head Bronze 
Machine Screws; Countersunk 

~;_N_o._2 or No.28 Crse !'.:'I 6 .. _ 8 .. ,.,::i;,'(. Aggregate ·-=--" 
T 

SECTION A-A 

Mid-Point 

-.---1· 

~ 

1'-3" 1"x ~~ 

J: z 
'!. ---~=-:-m--welded Corners Mitered 
\ ~z I 
I I i 

0
:-- • -- p11-- II II n 
1 I [ L3 x 3 id-4 Frame 
: I i 

,.I _ 
0

_ l 

'---- Top 8 Thread holes in L (typ.) 

FRAME-PLAN 
(Without Cover Plate) 

Checkered Steel Cover Plate 
~

lfa ~ Flat Head Bronze Machine 
rews; Countersunk each Corner and 

id- Point each Side. 
27s{x27s/~x ~ Thick 

6" 2'-o" 6" 

•• 

·o 1 

j r-Z 
2'-0" 

'I u , 
-- =-- j! 

L.Z ' ' I \.Welded Corners I 

1"x Ii,. 

-.!.IL ,a::::] ---' I ---ll 
B 

_J 
r---:::::17 ~0- - [J-:::t::!{] 

I '\3 
=o 

' "' 
j ~e!~ - -- ~ 
I I ' 
I ,,_3"x 3"ll. ~~' l Bushing 

f-1~ ~: J '_L 
= ., ' ' .... ..• '-· .·,,, "- " L ..... ,, 'Closs A CemConc. •;:;" · Aqq,eaote • .,. 
ID -~_ .. .,,. : , ::.~::!\ •.:-. 0 2 or No.2A Coarse _.-•·· 6 8 

T 

PLAN SECTION B-B 

TYPE JB-2 
2'-0" )C 2'-011 

Notes: 

JB-1 ond JB-2 Sholl be used in locotlons where they 

will be subject to loads no heavier than pedestrian trofflc. 

For other locotlons use JB-11 or JB-12 shown on RC-82. 

Equivalent approved precost concrete junction boxes may be 
substituted for J B-1 and JB-2 shown. 

After instollotlon, all eicposed steel shall be pointed 

with one coot of red lead 

bituminous point. 

and one coot\proved 

1,lf ,<;Jo· 

RAME-P 

I 
! 

'Without Cover Plote) 

REINFORCED PLASTIC MORTAR 

TYPE JB-1 

TYPE JB-2 

COVER 
(Checkered lid) 

BOX 
(Open bottom) 

1211 x 22 11 k 2411 (305mm k 559mm k 610mm} 

2311 x3411 1e2411 (584mmic838mmk6]0mm} 

See concrete Type details, this sheet, for required drainage aggregate. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

L...,_ 

---., JUNCTION BOXES-LIGHT DUTY 

Recommended ~ ~ /1,, r:'l8:2 

/.?Q~ 
Director, Bureau of Oesign 

Approved 4,* t;;M fk,,,,J :J 
Deputy Sec. for Highway Admin 

Sht.1..0LL 

RC-8J 



NOTE: 

3- "4- a" Anchor bars in both Cover and 
Supporting Frames in each of 
4 Sides. 

Normal Position of Conduit: 
When two er more ore indicated r 

3

1 ii"/ I ,2· I ,2· . I / 
... on some side they will be spaced f--------, 

6" on centers symmetrical about 
(l of Box. r+_J __ I I 

- --1 - 7' 

'I 
l 

... 

~t :, _j___,:r.r 
I\_ ,,,.,t, ''J:'. . 
:=·~·~Li_ 

~Drain--

12-'- U·Bars 
(As shown) --

I 

J 
-7 

1'.3'" 

1'-3" 

2-(1 Metal Pipes 
tor lifting cover. 

2~6" 
3'..5" 

... 
' ' ~ · ~ .. ---r~1 4-7-0 Horizontal Bors@6ctrs.-=- 6 ' l'-3" l'-3- -----J..£1 '\_ Normal Position of 

Conduit Sleeve 

NOTE: 

Where Junction Box is in Sidewalk Area, 
top to conform with Sidewalk Slope. 
At all other locations top to be level. 

3'.5" 

PLAN 

See Enlarged Detail "c"beloW-----

NOTE: 
For loca1ion, size, and Number of Conduits 
for each Junction Boic;ee Lighting Plans. 

NOTE: 
Provide two(2)Cu.Ft. of No. 28 
Aggregate for Drain when no Under­
drain is availobl•. 

r ~r:1!d ;1one<~~vel 

--oroins to Curb u- drain-

-- ---SeeDetoil~B' 
4" 

½'Premoulded Joint Filler 
{ where Box is set in Paved Areal 

Curb or Paved Area. 

hl----- •4 Reinf. Rods @.,4" 
both ways. 

,,. _______ Closs"~.' Cem.Conc. 

--Cap where required 

Conduit Sleeve where required. 
For location see Lighting Plans 

------·· 
·----5"oroin Hole 

Cover with 3·Ply Bit. Poper and break 
through hole otter comple1ion. r-3'-0'----1 

NOTES: 

SECTION A-A 
JUNCTION BOX 

2'="trx Y-6" 
I. JB·II 6 JB-I2 shall be used in Shoulders .., 

or other locations where they will be subject \ 

JS·II rw, ,Ill 

3'-d' 

Mitered 
Corners) 

"-~-~~ 

2-"4 - a"Anchor Bors 
NOTE: 

i' 
12ll-r-1;·: 

o:.l:s+s 643"r 
for both Cover S Supporting 
Frames in this a Opposite Side. 

Where Junction Box is In Side.walk Area. 
top to conform w1lh Sidewalk Slope 
Al all other loca1ions top to be level 

.---------

!'!QI!: 
Anchor BcirS"pocing on 
this side and opposite 
side S<1me as J B II --Drain-

,--- -­
', 
i 
: B 

12- "'4 U·Bors(os shown) 

See Enlarged Delail 'c"below.----------.-</ 

NOTE• (Chamfer~L_ 
Normal Position of Conduit. .@.N ~ 

NOTE: 

NOTE: 

When 2 Of' mol'e ore indicated 
on some side they will be spaced 
s" on centers symmetrical obout 
<t_ of Box.--------

For !ocotion.size,ond number of 
Conduits for each Junction Box 
see Lighting Plans. 

Provide two (2) Cu. Ft. of No. 28 
Aggregate for Orain when no 
U-drain is available. 

,--

/7 
/ PLAN 

... 

-- ;,- I 

" . .. 

(-3" 

2-1 ~, Metal Pipes 
for lifting Cover 

, _3:s" l 2-6 Normal Position of Conduit Sleeve 

-- 4-s~o"Horiz.Bors@6°Ctrs. 

---------------- See Detail''s" 

~-Premoulded Joint Filler 
( where Box is set in Paved Area J 

....___ Curb or Paved Area 

-- \ Reinf. Rods G ~" 
both ways 

-----Cop where r~uired 

------- Conduit Sleeve where required. 
For location see lighting Plans --." 

------- 5"orain Hole 

------------- ------ NOTE• 
Cover with 3-Ply Bit. Poper and brtok 
through hole ofter completion. 

SECTION B·B 
JUNCTION BOX JB·l2 

J-6 X 2"· 6" 

lo Vehicular Loads. • ,,(/., • 
2. For other locations,Use JB·I or JB·2 ~0 l !'--L4-x3"~Y4' 

shown on RC-81 ~ 
3. Equivalent Approved Precost Junction Boxes 

may be substituted for JB-11 8 J8·I2 shown. 

~ 

Straight bar~ 
*4 Anchor bar e"long. 
For spocing, see 
pion view. 

3/i~ Mox. 

•• 
" 

' 

3~-~ 

(Woll) 

ENLARGED DETAIL~-

•• 
Jli-1"c1. 

-~4 Anchor bar e"10ng. 
For spacing , see 
pion view. 

COVER FRAME S SUPPORTING FRAME 

L-FRAME PLAN 
(Steel or Aluminum)NoScale 

Weld Bead around Pipe) 

} 
:: 

" " " 

1 .. 
DETAIL "e" 

• Structural Steel shall conform to ASTM A36 d . . es1gnotI0n 1 

• Structural Aluminum shall conform to ASTM-822I Alloy 606I·T6 designation. 

: Alli,;.;,~<~~:~~/ s:"'fi~nc::;~•j e>~r ~ll'ft~r;, ~11,sha/f >11tl#'f -t(,,_ {'#ff/1rel'fle,,'h of rt)ntf 4oi 
After mstollotfon, all elposed steel staITe ~ • 
and one cool of approved bituminous. na:n •.fed with one coot of approved primer 

~ ~o,i, 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

JUNCTION BOXES HEAVY DUTY 

Recommended LbJ /6 t9lkl 

,£.o. ,62~...-. 
Approved ~~~-90 

ti,,,, ~ 
Director, Bureau of Design Deputy Sec. for Highway Admin. 

Sht..l..Of .L 

RC-82 



ROUND ALUMINUM and STEEL POLES 
AND OCTAGONAL STEEL POLES 

Provide protection 
for coble insutot,on 

Tapered $haft 

Hondho!e 

(FLAT OR FLUTED} 

" ,, ,. 
I '"' -

4'-6~ a'-!0'-12' -l"''-
20'-25'-30 

Brocket Arm 

Thru bolt requl"ed for 
two section shaft. 

Anchor Bose 

n:rr-, ' C ___ J 

~ 

GENERAL NOTES_ 

I See RC- 80 for details on pole foundations. 

Tenon for Sl1pfilte1 (2") 

~-

-0 ~­,, 
in a,_ 
<t oi ~ 
_ , :i::: E 
0 • 
<t C'~ 

;;., .':. n. 

~ c~ 
0 g_g -~-

See Not& 6 and Pole 
Mounting Details 

Tl'lis sheet 

TYPE S 

2 Manufactures certification of compliance with load tests outlined in Form 408 is 
required for .Q!!_ poles. 

3. Where sleel or aluminum bases ore in contact with concrete, a caulking compound 
shall be used which will be on opproved aluminum impregnated gray mastic type, 
meeting the test requirements of the Federal Specification TT-C598(2). 

4. ldentificotion plotes sholl be provided for all poles. 
5. Approved Materials for Poles• 

Aluminum and Steel as per Form 408. 
6. Type" s" Pole shall be certified by the Federal Highway Administration to meet 

latest AASHT0 requirments for breakaway supports. Breakaway bases include 
slip base, breakaway couplings, frangible bases, rivited sleeve, anchor clips, etc. 

CIRCUIT CHARACTERS 

3/;32WIDE 1/54 DEEP 

POLE NO. 

T,1~ A- 4 ] ill ,, 
' f-------3!y8-----l-+-3" 

Matenol: I------- 4• -------~, ~6 
li
32 

Thick brass plate 

IDENTIFICATION TAG DETAIL 

DAVIT-TYPE POLES 

Oov1t s or. 
(See Tob~el. Tenon I __ . r6'~-Sli t,11er(2") 

/ ~---·L 
" ~ /x/ 3f4"+$ r---

Wh ... T' \\ ,'s - o• "'"" "" o,,,,A,m, \' -2• '" 6'' " 
plate o:~o:~ld.~ l/4"~usse1 '-!~-- ( R ~" Tob'e) 2•-5• foe <oog~T 
'"' "' " " • ,, '""' -4- ' ' "'" 

os1ng plate \, , ' ,,, '1 

··~:.-::-, 

Drill 9/16"d,o hole ,n Dovit 
orm 8. weld l/2"sq. nut over 
hole for 1/z''U.N.C x 1" long _ 
S.S Allen type headless cup 
point set screw locked by 
l/2"N.CSS he~. jom nu1. 
(One on each side) 

ALTERNATE 

Use 1/2" s1omless steel 
through bolt with 1/2" 
lock nu1 

12''- Tele -oil ~c.;,pe Joint for 
I Spon s over 6' 

Pole- Alum or Sleel 
Round orOctongonol 
Toper os required 
from base 10 tenon 

-Thru ball required for 
two section shaft. 

·o 
LO - ,. 
·<fl '& ~ 

-6 ~ ~ 
_': 2'£ 
:::: ''2 ~ 
' , ' 

}; :i ~ 

OAVIT SPAN 6' I 9' i 12' 

RADIUS 15'-9'17'-djio'-o' 

Hondh.;,le 

Anchor Bose 

~k'b """""i" ,,, ... , 

6" Min. 

** ' ·~ .. ~ 
TY 

See Note 6 ond Pole 
Mounling Details 

This sheet 

TYPE S 

POLE MOUNTING DETAILS 

,....--Grounding lug apposite handhole 

Continuous weld----s:;;:-H...__ 
/ 

TYPE A LlGHTlNG POLE 

Removable bolt cover 
14 Required) 

--Golv. st&el spring wosller 

-Anchor Bolt 

-Conduit 

Mounling of lype S, Lighting Poles,sholl 
be ln accordonce wilh mcmufacturer's 
recommendations. Washers, flol or spring 
type, when required ore lo be placed os 
recommended ond threaded parts torqued 
as specified. 

TYPE S, LIGHTING POLE 
( See Note 6) 

Anchor Base ~ I used behind 
Guard Rail I 

x'- Distance 
See Tobie l 

Table I 

Type of 

Guard Roil 
2-W 
-we 

-wee 

X!.Distance 
(Min.) 
--8 

.i 

WEAK POST GUARD RAIL 

X'- Distance 
See Tobie 2 

~ ~-

Table 2 
Type of I xlDisto nee 

Guard Roil {Min.) 
2-S I 4 
2-SC I 2' 

STRONG POST GUARD RAIL 

GUARD RAIL CLEARANCES 

I 

T 

TERMINOLOGY 

t= A,m ""::=i 

Set Sock 

• .2'-
• x "• F-
'E • • 

1'·6Hto 2·-oH to Focal Point 
of Light. 

Overham;i 

IL IU.-. A 

-"-~~- Shouldtr, 51091 '(:\ Slope•X:1 'Pav1m1nt 

C•i"+t 
T•MH+C 

Negative "c" dimension indicates elevation of foundation 
is above elevation of roadway. 

SECTIONAL STEEL POLES Contlnu01.11 Weldl 

Tapered 

Sectional 
Shaft -

HondHole 

~ 

6'-9!.1z!.15'-2.o!.------i 
25!.30' 

Bracket Arm 

See Detail B 

Anchor Bose 
(See Detail Al 

::: ::: ......,.....li..L. 

:r ~~ 
~ 

0 :Ci: 
_'f i E 
~ ". - .. -6 ·o~tf 
f<'I ~ ~ ~ 

-.,., 0 _g 
• •• Weld 

Bead 

Chamfer out­
side of lower 
section 

A 

SECTION A-A 

Chamfer inside of~--"-'--V 
upper section 

See Nole 6 ond Pole 
Mounting Details 

This sheet 

=-,_ 

DETAIL 8 

Longitudinal weld 
beads of multi -
sectional poles 

!~~1
at":: a~r°o~~-

lop, 

~ • 0 

DETAIL A 

Section X- X 
Anchor BaN 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

CONVENTIONAL LIGHTING POLE DETAILS 

RecodOd£:;t£ /989 App,o,ed fr?47'. 
6,111 

ShLLOI _i_ 

Director, Bureau of De~i!Jn Deputy Secretory for Hwy. Aanln. 



Terminal Box DISC. 

Control Switch 
on I0'(;3.048m) 
cord 

Plug for direct 
power at 240 Volts 

Power Supply 
240 / 480 Volts 

AWG#-4 Bore----,1 
Copper to 
Ground Rod 

TYPICAL LOWER 

Power Cable 

I----- Support Coble 
( 3 Required l 

Coble Terminator 

,--u-u-1-1---Power Cable Connector 

SECTION 

1---.......___ Guide Coble 

1-----winch 

-............__ Winch Cable 

l~Sofety Cables - Two Req'd. 
when pole is furnished 
without latching device. 

MECHANISM 

Solid Neutral Bar 
Isolated from Ground Nemo 4, Golv. Steel 

J.B. Terminal Box 
Mounted on Luminoire 
Lowering Ring 

Lightning I n I II 11,,_J 
Arrester 

TYPICAL 

~ 10 Amp Fuse, Gloss Tube 
Type in Fuse Block 

Solid Phase Bar {Opt.) 

>-----30 Amp Enclosed 
Circuit Breaker 

G N LI L2 

CIRCUIT SCHEMATIC 

Head Frame----...__ 

Nickel Tip Copper Lightning Rod, 
20" ( 508 mm) Min. above 
Head Frame Cover; Lightning 
Rod grounded to lug ot top 

Luminoire --~~ f 
of pole with AWG .# \/0 
Braided Copper 

Luminoire Ring 

J.B. Mounted on 
Lowering Ring 

High Most Pole 

Access Ooor 

TYPICAL 

\\~\ 

~ • 
" ·a 
• 
"' • 0 

:E 

•• 
" 

HIGH MAST POLE 

NOTES 

l. Head frame and luminoire assemblies shall be completely 
sealed to prevent intrusion of bird life. 

2. Circuit breaker disconnect shall be 2 pole, roted for 
240/480 volt system, and in NEMA I enclosure. 

3. The lightning rod groundim~ conductor shall be grounded 
directly on the pole shaft with lugs provided by the 
manufacturer of I ightning rod. 

4. All miscellaneous hardware shall be stainless steel. 

5. Wiring from J.B. to tuminoire shall be in wirewoy provided 
in luminoire ring or in seoltite flexible conduit . 

6. Pote identification tog os detailed on RC-83, sheet 1 of 2, 
shall be affixed to each high most pole. 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

HIGHWAY LIGHTING 

HIGH MAST LIGHTING POLE DETAILS 

""4'2ng,;':i-': ,,,,, 
7 

Director, Bureau of Design 

Approved !7t::t!~ 1'4w (1 ~ 
Deputy Sec. for Highway Admin 

Sht,_g_Of _g_ 

RC-83 



TYPICAL TERMINAL POLE EQUIPMENT ARRANGEMENT 

FOR POWER SUPPLY 

Pho!oela<:trlc __.,,... 

control device 
FocinQ North Sky 

CIGl!lfl conduit 
topole. ~ 

Ty~ MLB" Condui' 
FittinQ . 

Conduit on for 
Iliff of pole 

*4tMlnimum} bOl'I 
copper wl111 in 3/4' 4, 
C01'1dult. 

Ml-chanicol connector 

Secondary power from 
local Ut!lity Co 
240/480- v, 1-t. 60 -
( May be delivered underground) 

f!!!.!!..i. creosoted 

wood pole 

M~r and M!!!.~ .. J~pcket 
M1t1r supplied and installed by 

Eleclric Utility Company 

SEE 
~ WotertiQtlt II DETAIL 
Control cobinet • A 

2"4' Conduit 
IN,mb" Vo,o,J 11111111 

= ::~~:-' I ... ' I =cni,hed grade 

11 'l---f 11 -------.....__ bltumostic 

"""'""' lopr-1 
corrollon -~ =i-,,. 

< < . ~ 
~ii~ 
C 5.~ 
:Ii •~ • u 

~ To Roadway Li11htlng 

II I :;=J 3/~',ro'-o"JMio.J 
Ground Rod 

j_[] LJ 

--,,.,,..,-

SIDE VIEW FR~!_VlEW 

DIRECT-BURIAL CABLE a CONDUIT 

Top of. stloulder 

"<'.~ 

• N 

SubboH 

/ Backfill free of sharp 

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

Spaced equally 
In trench-l"Min. 

6" Sand 

I U~n =rcoble 

Note: 
Cooduit, when specified, shall 

,,-.. ~:1 
SECTION A-A 

SECTION B-8 

be placed on the bottom ooo 
center of the trench. Acceptoble 
on site sail material shall be 
used in lieu q!_sond. 

j 

! 

Direct Burial Coble- Preferred Location ,, , Pole foundation Trench 

A_:i_~,~~o,~f~~'.'."'~l~o,'.>2 __ !:( --- -=--=-~{~~ 
..J ~"2' J Coble ends in pole foundation 

A B :J _.i4_~ _ _ _ _ _j~ :ii -·until. p~l_e is instoll~_d. __ 

1
1
l~Edoe of shoulder 

O 11111! 
~ ~ Loterot trench to ~ 1

1 
11 ., 

"iu pole loundotion. 11
1

111 -~· (:-~' ,..., ""lw' .. ,. o:: /JI\\-~- 'I, 
-~ e / /I 'l:,,S.::::-,.._o~ 

~ - - - - - ~~~~--:- - - , .. / - ,.___ - - -_ -_-::_ -_ ~-
I "'---- Coo,, o, ,ood,il ;, """ ]Allomo" LoeoHooJ' 

Nole: Where Direct- Burial Coble crosses other Direct- Burial Coble, the smoller 
Coble lholl loop~ the other Coble with o cleoronce of al leost 4 inches 

~----r_l __ _ 
~-Edge of po~ement B PLAN VIEW 

*' Atternole locotion os shown permitted only when approved by the enoineer. 

CABLE a CONDUIT MARKER 

.-~ One inch chamfer ~ 

1;} 
No!e: 

Directionol arrows 
os required. 

Closs A lk ¢-itF r. Arrow ond letle-r 
Concrete deplh 1/2 inr.h 

,~ 

CONTROL CABINET 
SCHEMATIC WIRING DIAGRAM ( TYPICAL) 

240/480 Voll 

N A e Liohtnino Arresters 

·-------, 
l (-··-{ : 

L --'--1-~J 

:-------, 

:~®: ' . ' 
C -

___ J 

.i. __ ,...- 15 Amp I I 
:--~-----7 

~ _ Q .QIMon 
S.P. Breoker m IQff 

*" 25 
OHMS 

MAX 

rr*Rr I :@ 
~------...J 

,-1,-1 
it6!/1@ 
~,1c-f,:, 

r11 ' @: 0···( :® ' 
~ -{ J ' C 

D.P 

I I 
I L,n:; -o,M<> 
~- __ J 

-1, 
t : 

SP.} 

® 

r~~61<~ 
'i ' - ® S.P 

<l<l<l?<l 
Typical for 2-Wire, 240-Volt 

Circuits ( Balanced,) 

{ ? ? ? 1 
Typicol for 2- Wire, 480 Voll Circuils. 

f=i7 
M·Monuol 
A -Aulomotic 
I~ Moin Circuit Breaker or 

Fused Disconnect 
2-Control Contoctor 
3-Photoelectric Cell 
4-Setector Switch 

9 

j_J__l.~~~-

l I Typicolfor3-Wire 240/480 
Y Voll Circuits 

,l ,l Alternate Luminaire_, o, 
'r' 'r'. eoch side of circuit 

Note!: 
I· llems 2,3, 84 not required if eoch Luminoire 

hos Photoelectric control element 

5- Oistributian Breakers {10,000 AI.C.l 
6-Control Cobine! 
SP· Single Pole 
OP-Double Pole 

DETAIL A 

WIRING DETAIL 

t;,~EAKAWAY BASE 

Corry lfl4 bore o:iround wire 
thru ground Luo:i ond bug 
to neutral wire. 

Breokowoy Support 
See Note 6, RC 83, 
Sheet lof2 

( 

Line a N1utrol Wires to 
LU1T1l11t1lre •10 Wire. 

Rubber moulded Wye 

Conn1ctor1 {SH Note) 

2" Mo,. ~I I '--'J'=' I I , 

1------1---. 

~ 
a 

NOTE: Rubber molded connectors optionol 
for use !n onchor bose poles. 

Ground Wire 

Ground Rod 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU Of DESIGN 

HIGHWAY LIGHTING 

LIGHTING a ELECTRICAL DETAILS 

Recommead•;k' . , " ;,, I App,o,ed J;jf/J;;;: I Sht . .LOI .L I 
_fiQ % ;,;, l)a,: -- - • 

Deputy Sec. ~r Highway Admin. Director2 Bureau of Design 



ALUMINUM GROUND 
PROTECTOR -----------ii 

FLAGPOLE 

GROUND STRAP 

ALUMINUM FLASH COLLAR 

1/2" EXPANSION 
JOINT FILLER 

.NO. 4 UNINSULATED­
COPPER WIRE 

0 

' ;, 

COPPER-CLAD DRIVEN 
GROUND WIRE 
(3l4"x 10' MIN.) 

'wt= 

3'-0" ¢ 

NON- STAINING, NON-SHRINKING MORTAR 

LOOSE UPPER WOOD WEDGE 

TAMPED SCREENED DRY SAND 

Ir- / - 10 GA. STEEL TUBE 

II .. '·':··.···;;_:: ~J CONCRETE BASE . ' '"/ ·•. ·.·.··. STEEL WEDGE 

3/8" STEEL PLATE 

2--=--o" ¢ MIN. 

FLAGPOLE SETTING DETAIL 

1/2" ¢ x 4 118" GALVANIZED 
U- SOLT ANCHOR 

6"~ 6"x 1/8" STEEL 

NO SCALE 

1£ OF PAD 

DETAIL OF LJ·BOLT ANCHOR 

0 

el i---, 
------------=== === === ------
---

PLAN 

6"x 6" REINFORCING 
MESH, 10 GA. 

4" REINFORCED CEMENT 
CONCRETE 

4" REINFORCED CEMENT 
CONCRETE PAO 

MORTAR TOP 
COURSE 

5'-o" MAX. 

1'-0" 

'-I _...,.- DRIP UNE OF TREE 
i,,-- OR AS DIRECTED 

I 

~?POE.TS AERATION /fj 

TO GRADE. L4" PIPE (TREE P!T DRAINAGE) -
LcoNSTRUCT suB-

1

"'"'c. ~ \ '2'-o" M!N. 
SURFACE DRAIN RE.INF. BARS/ SEE DETAIL 'A' 

28 AGGREGATE 
(SEE TABLE l 

OUTLET ENDWALL DRIVEN INTO GROUND 
(SEE DETAIL Bl SECTION 

4" PIPE (TREE PIT 

TO GRADE 

TYPE A TREE WALL 

C:JT OPENING FOR 
PIPE OUTLET 

CONSTRUCT SUB­
SURFACE DRAIN 
OUTLET ENDWALL 

(SEE DETAIL Bl 

1'-o"x 1'-o"x 4'' 
CEMENT CONCRETE 
BLOCKS 

IQ'-o" MIN. OR DRIPLINE 
OF TREE (AS DIRECTED) 

SEE NOTE 2 

2'-0"Mlt1i. 
SEE DETAIL 'A' 

SECTION 

TREE TRUNK 

'-

6" V.C. PIPE 

~ _ROOT AERATION 
11· :·.ii---- PIPES 

2 B AGGREGATE 

STONES 

CORRUGATED METAL WALL 

PIPES 

'o 

DETAIL 'A' 

• 3 REINFORCING BARS 
1'- 6" LONG 

3-tl 3 REINFORCING 
BARS (I'- 6" LONG). 

COVER BARS WITH 12" 
CEMENT SLURRY 
PAINT OR BITUMINOUS 
PAINT. 

4" SUBSURFACE DRAIN OUTLET ENDWALL 

DETAIL 'B' 

NOTES 

I. TREE GRATES SHALL BE USED WHERE DESIGNATED. 

2. TREE DRIPLINE SHALL BE DEFINED AS THE FURTHEREST EXTENSION OF 
THE TREES BRANCHES. 

3. NON- CIRCVLAR TYPE A TREE WALLS MAY BE ARRANGED AS DIRECTED IN 
URDER TO PROTECT CLOSE GROUPINGS OF TREES OR TREE ROOT AREAS 
NOT ENTIRELY COVERED W!TH 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 ~REATER THAN 3 FEET 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

SLOPE TO GRADE IN 1 '- O" MIN. 
USE TOPSOIL, SEEDING, SOIL 

SUPPLEMENT ANO ~ 

-- u- BOLT ANCHOR (SEE DETAIL) 

===u=r _::;f~t"-... ru== ,------: 4" REINFORCED CEMENT CONCRETE 

71;_ -~ __ tr_ . ti/~' AGGREGATE BED 

PAO TREE WALLS 8i MISC. DETAILS 

ROADSIDE REST AREAS 

FOR 

II LIi . . 
ELEVATION 

~ "w" 

PLAN VIEW 

TYPE C TREE WALL 
CORRUGATED METAL Recommended ?7..-.r. ;s, 1n7 Sht. _!__ Of _I_ 

TABLE PAD 
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Wrapping_ 
1 

,fj 
Material 1 

Tree Protec1or 

!'6" 

,. 

' ' Root 1 
Soll 

TYPE I BBACI NG 
DECIDUOUS TREES OVER 3f CALIPER 

EVERGREEN TREES OVER s' HIGH 

PLAN VIEW-TYPE I 

round Anchor or -,l 6'\ 5",3' Deodmoo 

j6 Moc 

{ NOT FOR STRE.E. T TREES, SLOPE PLANTING,OR REST AREAS) 

BRACING DETAILS 

i3"Mulch 
t 3" Mulch 

NQ 12 Gal~ Wire 
Tw1sled Tight 

-Tree Pit 

Root Boll 

PLAN VIEW 
TYPE 2 

Wrapping Material 

:/Notch or Staple 

Rubber Hose Guard 

TYPE OF 
BRACING 

2 

2 

2 

2 

3 

TABULATION OF BRACE POST REQUIREMENTS 

SIZE OF MA~ I MIN. I BRACE POST REQ. SIZE 
TYPE (SEE NOTE) _QJC:~JDUOUS EVERGREEN! LENGTH 

4'-6'HT. 6'6" I CHANNEL BAR 11* lb. POST H2-I 
WOOD 2"x2"FULL DIM. 

I½" - zf CAL. 6' - 8' HT. a'o" CHANNEL BAR I 3 lb. POST H2-2 
WOOD I 2'"x2"FULL DIM. 

zf-3f CAL 11'0" 
CHANNEL BAR I 3 lb. POST H2-2 

WOOD I 3"x 3"FULL D!M. 

OVER 3 ½-" CAL. 12'5" 
CHANNEL BAR I 3 lb POST H2-3 

WOOD I 3"x3"FULLDIM. 

5' HT.- If CAL. s'o" WOOD I 2"x2'FULLDIM 

NOTE: ROUND WOOD STAKES MAY BE SUBSTITUTED AS FOLLOWS ' 

2"x z" ~ 2" DIA ROUND STAKE 

3"x 3" 0 3" DIA. ROUND STAKE 

Wood Slake- W1re,Tw1sted Tight 

(See CHART for 
sizes) 1 

Notch or Staple--~1 

Sl,ee< T,ee II I 
Chonnel Sor Posis or Wood Stokes 

1See Chart (or S1zesl Hose Guard 
Protector 

(Deciduous Trees Only) 

3JM,,, 
u 

Root 

:)_ 

TYPE 2 BRACING 

Stokes Sholl Be Driven 
Outside The Boll 

DEC1Dl31US TREES I½' TO 3½" CALIPER 

EVERl;R1:1:N TREES 4' TO 8' HIGH 

(FOR ALL STRE.Cl TREES S REST AREAS OVER if CALIPER) 

Tree ·-+Jt-+Q• 1'5" 

Root ~ 
Stoke Shall Be Driven Boll 3'o"Min 

Outside The Ball-~Jr~-4'~ 

TYPE 3 BRACING 
DECIDUOUS TREES 

5'Hl(iH T0 If CALIPER 

' 

t 4" Mound 
Fiberglass Mot ~ 
{ Anchor w/stoples) Mulch Mound tl·J1IG ·,t.' 1/,c n,J ',urrowid•na rt ----

~~ 

Fertilizer 
Pocket 

Root 
Boll 

(See Note 6 l 

I-~-+--- Bolled a Burlopped --1----•·\ 
or Bore Roal 

~ Thoroughly Tamped --
" 8oc1d1II Mix 

TREE PLANTING DETAILS 
(See General Notes) 

Root 
Boll 

Pion! Bed Edginy 
M•,lch (As Specifiedlo (As Specified) 

- i.l 
3" 4" 

PLANTING DETAILS PLANT BED EDGING 

Fertilizer 
Pocket 

f--'.0<11 hu1t ,, .. tn Soil -
!rem E1c-u1ol1un --

~ 
__.. o1 ...-.uct 

l::Joll -- '.-?.! -~ 
SLOPE PLANTING 

F1berylos", 'i,u: 
(Anchor w/J:ur ·~·J 

Fertilizer Pocket 

Thoroughly fomped 
Backfill Mix 

DECIDUOUS AND EVERGREEN TREES 
i Use TJ pe 2 ar Type 3 Bracing As Req'd) 

Ferti'i;:er Pucke1-··_. 

Deptn ol Mulch Tapered lo 1" 
at Bo,;e cf Plant (Typical' 

=-:::-: s-:-____ --'-- 3"Mulch 

- - ~"Shrub Bed Prepora1iL1 

Thuroughl'f Turiptd ~ockfill Mi, 

BALLED B BURLAPPED 
OR CONTAINER 

BARE ROGT 

SHRUB PLANTING AND 
SHRUB BED PREPARATION 

4 OZ., 8 YR ROOT CONTACT 
FERTILIZER PACKET SCHEDULE 

EVERGREEN AND NUMBER 
DECIDUOUS TREES OF PACKETS 

8'- 10' HT. AND WHIPS I 

' - 2 CAL 2 

2"-z½"CAL 3 

2f-3" CAL. 4 

3"-3f CAL 4 

3f-4" CAL. s 

4 - 5 CAL f 

FLOWERING TREES 
NUMBER 

OF PACKETS 

5'- 10' HT. 2 

SHRUBS 
NUMBER 

OF PACKETS 

12"-24 SPD. OR HT. I 
24"·36' SPD OR HT 2 
3'-5' HT .. 3 

EVERGREEN TRANSPLANTS 
NUMBER 

OF PACKETS 

18"-30" HT. I 
l8''..3Q"'HT. REFORESTATION, TYPE '9' I 

2 

GENERAL NOTES 

MOUNDS SHALL BE USED FOR AL~ 

TREE PLANTING EXCEPT FOR RE.::O /IRE/,.3 ANQ OiHfR HIGH Mf,IN­
TENANCE AREAS, AS DIRECTED. 

MOUNDS SHALL CONSIST OF MATERIAL FROM THE EXCAVATION, 

FREE OF ALL STONES AND FOREIGN MATERIAL TWO INCHES (2") 

OR LARGER IN ANY DIMENStON 

WHERE MOUNDS ARE USED, THE TOP OF THE ROOT 
BALL SHALL BE SET ONE TO TWO lNCHES (i"-2'') HIGHER THAN THE 

SURROUNDING GROUND. 

3 GUYS SHALL BE ATTACHED TO THE TREE ABOVE SUBSTANTIAL BRAN­

CHES AT A POINT NOT LESS THAN ONE-HALF (½l THE HEIGHT OF 
THE TREE. THE DISTANCE ON THE GROUND FROM THE TREE TO 

THE GUY SHALL BE APPROXIMATELY EQUAL TO ONE-HALF (½) 

THE HEIGHT OF THE TREE FOR TYPE I BRACING. 

4 TREE PROTECTOR DIAMETER SHALL BE AS FOLLOWS, 
3" FOR TREES UNDER 2"cALIPER 

6" FOR TREES 2" TO 4" CALIPER 

12" FDR TREES OVER 4" CALI PE~ 
TOP OF PROTECTOR SHALL BE LINED NITH 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 WITH A 

MINIMUM OF THREE (3) U-SHAPEO STAPLES, EQUALLY SPACED 

AROUND THE TREE. 
7 ROOT CONTACT FERTILIZER PACKETS SHALL BE EQUALLY SPACED 

AROUND THE BALL OR ROOTS IN THE QUANTITY SHOWN ON THE 

CHART. PACKETS SHA'_L 9E SET 6" TO 8" DEEP 

8. FIBERGLASS MAT SHALL BE ELIMINATED FROM THE PIT FOR 
TREES TO BE PLANTED IN UNMOWED AREAS. MULCHING 
SHALL CONSIST OF CRUSHED NO. 2 GRADATION AGGREGATE. 

REFERENCE, FORM NO 408/76 - SECTIONS 805,806,808, 703 
AND 941 

Commonwealth of Pennsylvania 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF DESIGN 

BRACING 8 PLANTING DETAILS 
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