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PRECAST INLET FRAME AND COVER        (STANDARD VOID APRIL 2020)

STANDARD INLET FRAME AND COVER       (STANDARD VOID APRIL 2020)

STANDARD INLET FRAME AND COVER

CONSTRUCTION METHOD FOR CONCRETE MASONRY BLOCK CURB DROP INLET

CONCRETE MEDIAN BARRIER DROP INLET (TALL WALL WITH MB-13) 12" - 24" PIPE: DEPTH (H)=20'-0" MAX.

CONCRETE MEDIAN BARRIER DROP INLET (TALL WALL WITH MB-13) 12" - 24" PIPE: DEPTH (H)=20'-0" MAX.

DIMENSIONS, NOTES, AND QUANTITIES

CONCRETE MEDIAN BARRIER DROP INLET (TALL WALL WITH MB-12) 12" - 36" PIPE: DEPTH (H)=20'-0" MAX.

METHOD OF OUTLET PIPE INSTALLATION FOR DI-13

SHOULDER SLOT INLET

SHOULDER SLOT INLET

GRATE DETAILS AND QUANTITIES

MULTIGRATE DROP INLET FOR PIPE SIZES 12" - 36"

DIMENSIONS, NOTES, AND QUANTITIES

GRATE DETAILS

MULTIGRATE DROP INLET FOR PIPE SIZES 12" - 72"

DIMENSIONS, NOTES, AND QUANTITIES

CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-8A) 12" TO 24" PIPE: DEPTH (H)=20' MAX.

DIMENSIONS, NOTES, AND QUANTITIES

CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-7D) 12" TO 36" PIPE: DEPTH (H)=20' MAX.

15" PIPE TEE SECTION DROP INLET

STANDARD DI-7, 7A OR 7B WITH FLUME CONNECTION 12" TO 36" PIPE

COVER AND GUTTER DETAILS

STANDARD MEDIAN DROP INLET 12" - 42" PIPE 

STANDARD DITCH DROP INLET

STANDARD CURB DROP INLET (WITH UTILITY SPACE) 36" - 48" PIPE: DEPTH (H) 8' TO 16'

DIMENSIONS, NOTES, AND QUANTITIES

STANDARD CURB DROP INLET (WITH UTILITY SPACE) 36" - 48"  PIPE: MAXIMUM DEPTH (H) 8' 

STANDARD CURB DROP INLET 36" - 48"  PIPE: DEPTH (H) 8' TO 20'

DIMENSIONS, NOTES, AND QUANTITIES

STANDARD CURB DROP INLET 36" - 48" PIPE: MAXIMUM DEPTH (H)=8'
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&ALLOWABLE PIPE CRITERIA FOR CULVERTS AND STORM SEWERS

PLASTIC PIPE - MAXIMUM COVER TABLE FOR HL-93 LIVE LOAD

CAST IRON PIPE - STRENGTH TABLE FOR HL-93 LIVE LOAD

04/20

STEEL SPIRAL RIB PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

ALUMINUM SPIRAL RIB PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCH - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE ARCH - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE ARCH - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE ALUMINUM ALLOY PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED ALUMINUM ALLOY PIPE ARCH - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED STEEL PIPE ARCH - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED ALUMINUM ALLOY PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED STEEL PIPE - HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

ELLIPTICAL CONCRETE PIPE -  TABLE FOR HL-93 LIVE LOAD

CONCRETE PIPE - CLASS TABLE FOR HL-93 LIVE LOAD

INSTALLATION OF BOX CULVERTS  BEDDING AND BACKFILL 

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS PIPE ARCH BEDDING AND BACKFILL 

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS ELLIPTICAL PIPE BEDDING AND BACKFILL - METHOD "A"

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS CIRCULAR PIPE BEDDING AND BACKFILL - METHOD "A"

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS 

DRAINAGE STRUCTURE BEDDING FOR DROP INLETS, MANHOLES, AND JUNCTION BOXES

TYPICAL CONCRETE SAFETY SLAB FOR DROP INLETS, MANHOLES AND JUNCTION BOXES

JUNCTION BOX DISPLACEMENT QUANTITIES FOR 48" - 72" PIPE CULVERTS

JUNCTION BOX TOWER DETAILS FOR 48" - 72" PIPE CULVERTS

JUNCTION BOX DETAILS FOR ANGULAR CONNECTIONS OF 48" - 72" PIPE CULVERTS

JUNCTION BOX CHAMBER DETAILS FOR 48" - 72" PIPE CULVERTS

STANDARD STEP

METHOD OF SHAPING MANHOLE AND INLET CULVERTS

PRECAST MANHOLE

STANDARD MANHOLE FRAME AND COVER

STANDARD MANHOLE FRAME AND COVER       (STANDARD VOID APRIL 2020)

STANDARD MANHOLE FRAME AND COVER

STANDARD MANHOLE FRAME AND COVER       (STANDARD VOID APRIL 2020)

STANDARD MANHOLE FRAME AND COVER

MANHOLE FOR 12" TO 48" PIPE CULVERT
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INLET PROTECTION (TYPE C)

INLET PROTECTION (TYPE B)

INLET PROTECTION (TYPE A)

TEMPORARY SILT BARRIERS BRUSH BARRIER 

TEMPORARY SILT BARRIERS SILT FENCE (TYPE A & B)

ROCK CHECK DAMS TYPE I AND II

ROLLED EROSION CONTROL PRODUCT SOIL STABILIZATION MAT (PERMANENT SLOPE INSTALLATION)

ROLLED EROSION CONTROL PRODUCT SOIL STABILIZATION MAT (CULVERT OUTLET PROTECTION INSTALLATION)

ROLLED EROSION CONTROL PRODUCT SOIL STABILIZATION MAT (PERMANENT DITCH INSTALLATION)

ROLLED EROSION CONTROL PRODUCT PROTECTIVE COVERING INSTALLATION CRITERIA (TEMPORARY USE)

CULVERT OUTLET PROTECTION

STANDARD PIPE SPILLOUT FOR 21" - 30" PIPE CULVERTS

STANDARD PIPE SPILLOUT FOR 12" - 18" PIPE CULVERTS

PRECAST ENERGY DISSIPATOR

STANDARD ENERGY DISSIPATOR FOR USE WITH PAVED FLUME

PRECAST SPRING BOX

STANDARD SPRING BOX 

DITCH FLUME CONNECTOR 

STANDARD PRECAST PAVED DITCHES

STANDARD PAVED DITCHES

STANDARD PAVED FLUME FOR 12" - 24" PIPE CULVERTS

STANDARD RIPRAP AND SLOPE PROTECTION

STANDARD PAVED DITCHES

STANDARD RETROFIT EDGEDRAIN

PREFABRICATED GEOCOMPOSITE RETROFIT PAVEMENT EDGEDRAIN

STANDARD PAVEMENT EDGEDRAIN

STANDARD PAVEMENT EDGEDRAIN

STANDARD COMBINATION UNDERDRAINS (AT GRADE SAGS AND BRIDGE APPROACHES)

STANDARD COMBINATION UNDERDRAINS (AT LOWER END OF CUTS)

STANDARD SIDEWALK UNDERDRAIN 

PIPE UNDERDRAIN FOR USE WITH RAISED GRASS MEDIAN STRIPS

STANDARD GROUNDWATER UNDERDRAIN

DETAILS FOR BACKFILLING ABANDONED CULVERTS

113.10A

113.10
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TEMPORARY CHECK DAM
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12" - 36" CIRCULAR AND 23" x 14" - 53" x 34" ELLIPTICAL PIPES

ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE

CONC.PIPE

EW-1 EW-1A

H

NOTES:

EW-1,1A

ROAD AND BRIDGE STANDARDS
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DIAMETER OF PIPE CULVERT

12" 15" 18"

A

B

C

D

F

H

L

21" OR 24"27" OR 30"33" OR 36"

0'-6" 0'-8" 0'-9" 0'-11" 1'-0" 1'-0"

0'-11" 1'-1" 1'-3" 1'-6" 1'-9" 2'-0"

1'-4" 1'-7" 1'-9" 2'-2" 2'-6" 2'-9"

1'-0" 1'-3" 1'-6" 2'-0" 2'-6" 3'-0"

0'-6" 0'-8" 0'-8" 0'-9" 0'-9" 0'-9"

2'-3" 2'-11" 3'-2" 3'-9" 4'-3" 4'-9"

4'-0" 5'-0" 6'-0" 8'-0" 10'-0" 12'-0"

CUBIC YARDS OF CONCRETE

0'-1‚" 0'-1ƒ" 0'-2•" 0'-3‚" 0'-3ƒ"

0'-1" 0'-1‚" 0'-1•" 0'-2" 0'-2•" 0'-3"

0.241 0.492 0.697 1.319 2.067 2.947

0.257 0.521 0.739 1.398 2.198 3.145

0'-2"

CONC. PIPE

C.M. PIPE

SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)

23"x14" 30"x19" 34"x22" 38"x24" 42"x27" 45"x29" 49"x32"

A

B

C

D

F

H

L

S

0'-8" 0'-9" 0'-10" 0'-11" 0'-11" 1'-0" 1'-0"

1'-2" 1'-5" 1'-6" 1'-8" 1'-9" 1'-10" 1'-11"

1'-8" 1'-11" 2'-1" 2'-4" 2'-5" 2'-7" 2'-8"

1'-2" 1'-7" 1'-10" 2'-0" 2'-3" 2'-5" 2'-8"

0'-8" 0'-8" 0'-9" 0'-9" 0'-9" 0'-9" 0'-9"

2'-10" 3'-3" 3'-7" 3'-9" 4'-0" 4'-2" 4'-5"

5'-5" 7'-2" 8'-6" 9'-2" 10'-2" 10'-11" 12'-1"

1'-11" 2'-6" 2'-10" 3'-2" 3'-6" 3'-9" 4'-1"

0'-2•" 0'-3‚" 0'-3•" 0'-4" 0'-4•" 0'-4ƒ" 0'-5"

CUBIC YARDS OF CONCRETE

0'-2" 0'-2•" 0'-2ƒ" 0'-3" 0'-3•" 0'-3ƒ" 0'-4"

0.502 0.855 1.236 1.500 1.811 2.101 2.512 2.801

53"x34"

1'-0"

1'-11"

2'-9"

2'-10"

0'-9"

4'-7"

12'-11"

4'-5"

0'-5•"

0'-4•"

1.

2.

3.

4.

5.

6.

7.

8.

9.ƒ" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

 

GRADE OF THE ROAD.

LINE, THE TOP OF THE ENDWALL SHALL BE CONSTRUCTED PARALLEL TO THE 

ON SHALLOW FILLS, WHERE ENDWALLS ARE 1 ' OR LESS BELOW SHOULDER 

 

EDGE OR BEVEL EDGE.

HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE

 

CULVERT (WHERE THE FLOW ENTERS THE CULVERT).

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE

SEE NOTE 1

X
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FLOW
WITH MORTAR

BEVELED

SHAPE TO BE 

INVERT

BEVEL 

DO NOT 

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

WITH INVERT.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT 

SKEWS(0°TO 45°).

THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND ALL 

SHEET 101.02.

ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST SEE 

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

DITCH SLOPE, OR SHOULDER.

IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, 

ENDWALL WOULD PROTRUDE ABOVE SHOULDER LINE.  

"H" MAY BE REDUCED UNTIL "X" REACHES A MINIMUM OF 4" WHERE 
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�! ûßÁ�<ü�ÃüßÁ
•ùTÁüßÁ&D*£ÛüßÁ
ùÕ/üßÁ&D*±ÛüßÁ
•ùß­ûßÁ&Dj±ÛüßÁ
—M»üßÁ
•ùø¬ûßÁ&D*høüßÁ
W—»üßÁ
�'-üßÁ�<üA�ýßÁ
•9·§ûßÁ&Dê��ýßÁ
<¼Ö½üßÁnÃc¢0ýßÁ
<üó6üßÁnÃ#°0ýßÁ
É�Q¯ûßÁ
ñÕ¸üßÁnÃ#uMýßÁ
tñÚ;üßÁnÃ#gMýßÁ
±`¦ûßÁnÃc‰MýßÁ
¹V¹üßÁ�ƒ
<Û,üßÁnÃ£�jýßÁ
¼´ ûßÁnÃ£�jýßÁ
¿œ1ÄüßÁæ¹¨©ˆýßÁ
¿\�=üßÁæ¹¨©ˆýßÁ


¤¿œ•´ûßÁæ¹¨©ˆýßÁ


ÉW+ÂüßÁ
•9�<üßÁnÃ£•£ýßÁ
û�jªûßÁ�<üÖ¨ýßÁ


H•ù|ÄüßÁ&DêkÁýßÁ
H•¹Ë?üßÁ&DªkÁýßÁ
H•ù7´ûßÁ&DªkÁýßÁ


•ùMÁüßÁ&D*#ÞýßÁ
•¹s9üßÁ&Dj#ÞýßÁ
•yø­ûßÁ&Dj#ÞýßÁ
•ùÊ¼üßÁ&DêÚúýßÁ
•¹83üßÁ&DêÌúýßÁ
•9¥©ûßÁ&DêÚúýßÁ
•¹�ÁüßÁ&Dê‘�þßÁ
•¹Á9üßÁ&DªŸ�þßÁ
•ùß­ûßÁ&Dê‘�þßÁ
yo¾üßÁnÃc�3þßÁ
•ùT8üßÁ&D*W4þßÁ
•ùÄ¬ûßÁ&D*I4þßÁ
XÎ¶üßÁ�<<�UþßÁ
•ùm3üßÁ&DªòPþßÁ
tqHÁüßÁnÃã‡lþßÁ
1$2üßÁnÃc‚lþßÁ
tñ�°ûßÁnÃc•lþßÁ
±�ºüßÁnÃ#?‰þßÁ
tq*<üßÁnÃ£U‰þßÁ
q`¦ûßÁnÃ#?‰þßÁ
ù•�ûßÁ&D*<�ûßÁ
y„’úßÁ&Dê;�ûßÁ
ùð(ûßÁnÃ£Ì+ûßÁ
9~•úßÁnÃcÌ+ûßÁ
•¹�"ûßÁ�ƒ€ýGûßÁ
<|.™úßÁnÃã]HûßÁ
<­�ûßÁnÃ£:eûßÁ
×?”úßÁ
qã ûßÁnÃãè•ûßÁ
q£”úßÁnÃcò•ûßÁ
t1,+ûßÁnÃã³žûßÁ
ñ¡”úßÁnÃ#ªžûßÁ
�” ûßÁ
É�µ—úßÁ
yÙ�ûßÁ&Dj?ÙûßÁ
y�“úßÁ&Dj?ÙûßÁ
Úh�ûßÁ�ƒ€<ôûßÁ
…�õ˜úßÁ�ƒ€<ôûßÁ


H•yæ.ûßÁ&Dª®�üßÁ
H•ù‘¢úßÁ&Dª®�üßÁ


,É�'+ûßÁ
 •ù�ŸúßÁnÃ#>.üßÁ


H•ùÄ%ûßÁ&Dê�LüßÁ
H•yÛ¢úßÁ&Dê�LüßÁ


•yŽ(ûßÁ&D*xiüßÁ
 H•9C úßÁ&D*xiüßÁ


t±õ*ûßÁnÃ£�…üßÁ
tñ žúßÁnÃ£�…üßÁ
•¹#)ûßÁ&DêB¢üßÁ
•¹ëœúßÁ&D*=¢üßÁ
•yç$ûßÁ&Dêù¾üßÁ
•9D–úßÁ&Dêù¾üßÁ
•¹P"ûßÁ&D*±ÛüßÁ


H•¹©•úßÁ&D*±ÛüßÁ


•ù$%ûßÁ&D*høüßÁ
É—ÿ)ûßÁ
•y¯ŸúßÁnÃ#°0ýßÁ
tqª*ûßÁnÃ#gMýßÁ
tñb˜úßÁnÃ#gMýßÁ
—J ûßÁ
—õ“úßÁ
…�
…�õ˜úßÁ�ƒ€B†ýßÁ


H•yæ.ûßÁ&Dê´¤ýßÁ
H•ù‘¢úßÁ&Dê´¤ýßÁ


•yþ$ûßÁ&DêkÁýßÁ
•yJ˜úßÁ&DêkÁýßÁ
•yŽ(ûßÁ&Dj#ÞýßÁ


H•ùA úßÁ&D*#ÞýßÁ


•¹•$ûßÁ&DêÚúýßÁ
•ùÝ˜úßÁ&DªÚúýßÁ
•yŽ(ûßÁ&Dê‘�þßÁ


H•ùª•úßÁ&Dê‘�þßÁ


tñ�+ûßÁnÃ£•lþßÁ
tñ«*ûßÁnÃ#H‰þßÁ
q�•úßÁnÃ£G‰þßÁ















•ù��úßÁ&D*høüßÁ
•9��úßÁ&Dê��ýßÁ
¿�}�úßÁæ¹(�5þßÁ
¿\ø�úßÁæ¹(¡QþßÁ
�úßÁ�<ü¦÷úßÁ
yw�úßÁ&Dê;�ûßÁ
û˜f�úßÁ�<¼�1ûßÁ
<|•�úßÁnÃã]HûßÁ
—÷�úßÁ
q–�úßÁnÃcò•ûßÁ
tq¢�úßÁnÃ#ªžûßÁ
yÁ�úßÁnÃca»ûßÁ
¹Á�úßÁ&Dj?ÙûßÁ
š•�úßÁ�ƒ€<ôûßÁ
�=�úßÁ�<|‡3üßÁ


H•¹„�úßÁ&Dê�LüßÁ


t17�úßÁnÃ£�…üßÁ
•y”�úßÁ&D*=¢üßÁ
•ùû�úßÁ&Dêù¾üßÁ
ùh�úßÁnÃ£�jýßÁ
…�è�úßÁ�ƒ€B†ýßÁ


H•¹ì�úßÁ&Dê´¤ýßÁ


•9‡�úßÁ&DªÚúýßÁ
tñ��úßÁnÃ£G‰þßÁ
¿ÜÝ’ùßÁæ¹h�ùüßÁ
¿�Ù’ùßÁæ¹(Ì�ýßÁ
¿œë”ùßÁæ¹(�5þßÁ
¿\„•ùßÁæ¹(¡QþßÁ
}ùßÁ�<ü¦÷úßÁ
yÃˆùßÁ&Dê;�ûßÁ
ûXh•ùßÁ�<¼�1ûßÁ
ÉWh“ùßÁ
ù´‹ùßÁnÃã:eûßÁ
qâŠùßÁnÃcò•ûßÁ
t±‘ŽùßÁnÃ#ªžûßÁ
•y*•ùßÁnÃca»ûßÁ
9ÃˆùßÁ&Dj?ÙûßÁ
…�4•ùßÁ�ƒ€<ôûßÁ


H•ys™ùßÁ&Dª®�üßÁ


ûXL•ùßÁ�<|‡3üßÁ


H•yd™ùßÁ&Dê�LüßÁ


•y4“ùßÁ&D*=¢üßÁ
•¹îŽùßÁ&Dêù¾üßÁ
û�L•ùßÁ�<|ù5ýßÁ
tñ	ŒùßÁnÃ#gMýßÁ
ùj‹ùßÁnÃ£�jýßÁ
…�4•ùßÁ�ƒ€B†ýßÁ


H•y)™ùßÁ&Dê´¤ýßÁ


•y‰ŽùßÁ&DªÚúýßÁ
±9‹ùßÁnÃ£G‰þßÁ
•ù2�úßÁ&Dª®�üßÁ
¿Üú�úßÁæ¹h$jüßÁ
\HŒùßÁæ¹h$jüßÁ


Qt±•˜ùßÁnÃ£�…üßÁ


�T�úßÁæ¹h]ÜüßÁ


H•9'�úßÁnÃ#°0ýßÁ


Qtqc�úßÁnÃ#gMýßÁ



 H•9Ò˜ùßÁ&DêkÁýßÁ


¿œù�úßÁæ¹hÏÞýßÁ
¿œ­“ùßÁæ¹hÏÞýßÁ
¿Üú�úßÁæ¹(>�þßÁ
¿ÜU–ùßÁæ¹(>�þßÁ





¿œT–ùßÁæ¹h]ÜüßÁ
tqùžúßÁnÃ#•lþßÁ
t±¢�úßÁnÃ#•lþßÁ
tñ‘ŽùßÁnÃ#•lþßÁ
°kÿßÁ





ßÁÂ³þ�UÿßÁ



4zanÿßÁÆ‚è� ÿßÁ

�ùßÁ&D*1yÿßÁ
�ùßÁ


ßÁ‰AÀÞyþßÁ

ßÁ‰A

 





ÿ�<�€ÿÿÿÿ

ˆüßÁ
 

Á
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÷�<Ì–óßÁÅe£Œ•úßÁ
ßÁÅ Àª¬úßÁ

ßÁÅ @P­úßÁ


ßÁ
 ßÁ
ßÁÇï)óîúßÁ

ßÁÇïinîúßÁ


ôßÁÅ @À�ûßÁ
 ßÁ
ßÁ
 ßÁ
ßÁ
 ßÁ
ßÁÇïé•lûßÁ

ßÁÇï)5mûßÁ


ßÁ
 ßÁ
ßÁ
 ßÁ
ßÁü¦O2ÓûßÁ
 ßÁü¦OãÓûßÁ

ßÁ
 ßÁ
ßÁ
 ßÁ
ßÁÅ €ÿ(üßÁ


ßÁÅ €ÿ(üßÁ

ßÁÅ €±HüßÁ


ßÁÅ €±HüßÁ

ßÁÅe£öhüßÁ


ßÁÅe#ñfüßÁ

ßÁ
 ßÁ
ßÁ
 ßÁ
ßÁÅe#�ÈüßÁ




 Æ?ôßÁ
 ßÁÇïiH(ýßÁ

ßÁÇïiH(ýßÁ


ßÁ
 ßÁ
ßÁÇïé«gýßÁ

ßÁÇïé«gýßÁ


ßÁ
 ßÁ
ßÁü¦Ï¦®ýßÁ

ßÁü¦Ï¦®ýßÁ


ßÁ
 ßÁ
ßÁÅ €·äýßÁ

ßÁÅ €·äýßÁ


ßÁ
 ßÁ

ßÁ
 ßÁ




è>ôßÁ
 ßÁ
Á



ßÁ


ßÁÅe#�ÈüßÁ






Ä�€ÿÿÿÿ




âÄîßÁ


kÆîßÁ


÷�üÄèòßÁÅe£Œ•úßÁ
Òµ—3>òßÁ
þuyR‘ñßÁÅe£Œ•úßÁ


yèˆóßÁÇï©e®úßÁ
y—ÚòßÁÇï©e®úßÁ
yF,òßÁÇï©e®úßÁ
9ô}ñßÁÇï©e®úßÁ


yr/òßÁÅ 

þu9KŽñßÁÅ 

H�Y•óßÁÅ €�ìúßÁ
H��áòßÁÅ €�ìúßÁ
Zn(òßÁÅ €�ìúßÁ

�Z…óßÁÅ @À�ûßÁ
Ú!×òßÁÅ @À�ûßÁ
À™0òßÁú�Éë�ûßÁ
€G‚ñßÁú�Éë�ûßÁ
ñ�‹óßÁÅe£�,ûßÁ
ñ´ÜòßÁÅe£�,ûßÁ
ñc.òßÁÅe£�,ûßÁ
±�€ñßÁÅe£�,ûßÁ
g±N•óßÁÅe#·KûßÁ
g±ýæòßÁÅe#·KûßÁ
ñc.òßÁÅe#·KûßÁ
g±�ŠñßÁÅe#·KûßÁ
À…•óßÁú�‰
À4ßòßÁú�‰

9 •ñßÁÅ gqÅŽóßÁÅe£�‹ûßÁ
gqtàòßÁÅe£�‹ûßÁ
gq#2òßÁÅe£�‹ûßÁ
gñ8•ñßÁÅe£�‹ûßÁ
uù�ŠóßÁÇïió«ûßÁ
uù¾ÛòßÁÇïió«ûßÁ
º\»9òßÁój¨Ÿ¬ûßÁ
�j•ñßÁój¨Ÿ¬ûßÁ
µ—¢”óßÁ


ÒµWÇéòßÁ
 u¹'9òßÁÅe£}ÊûßÁ
ÃX}„ñßÁ÷�üÆÏûßÁ


þu9§–óßÁÅ �¼�âòßÁÅe£/êûßÁ
µ—
 Òµ×‹ŠñßÁ


�¼g•óßÁÅe#á	üßÁ
�¼�âòßÁÅe#á	üßÁ
—·-òßÁ
u9�‹ñßÁÅe#á	üßÁ
uù˜•óßÁÇïiº*üßÁ
uùGâòßÁÇïiº*üßÁ
uy•6òßÁÇïiº*üßÁ
u9=ˆñßÁÇïiº*üßÁ
g±N•óßÁÅe#EIüßÁ
g±ýæòßÁÅe#EIüßÁ
g±¬8òßÁÅe#EIüßÁ
g±�ŠñßÁÅe#EIüßÁ


(g1,–óßÁÅe£öhüßÁ
(g1ÛçòßÁÅe£öhüßÁ
(g1Š9òßÁÅe£öhüßÁ
 u9=ˆñßÁÇïé�jüßÁ
ù€‹óßÁÅ €�ˆüßÁ
ù/ÝòßÁÅ €�ˆüßÁ
<d)òßÁÅe#¨ˆüßÁ
W¯•ñßÁ
ù™†óßÁÇïi•©üßÁ
ùHØòßÁÇïi•©üßÁ
uy•6òßÁÇïi•©üßÁ
ù‡~ñßÁÇïi•©üßÁ
¹Ê‹óßÁÅ €xÇüßÁ
¹yÝòßÁÅ €xÇüßÁ
|W/òßÁÅe#íÈüßÁ
�|9|ñßÁÅe#�ÈüßÁ
šHˆóßÁÅ À�÷üßÁ
Ú£ÚòßÁÅ À�÷üßÁ
@×0òßÁú�I/ÿüßÁ
ù�•ñßÁÅ À�÷üßÁ
À…•óßÁú�	¹.ýßÁ
À4ßòßÁú�	¹.ýßÁ



 uyÕŠñßÁÅ €•&ýßÁ
gñ�•óßÁÅe£ÒFýßÁ
gñ³æòßÁÅe£ÒFýßÁ
qÆ.òßÁÅe£ÒFýßÁ
g1sŠñßÁÅe£ÒFýßÁ
À;•óßÁú�‰�nýßÁ
ÀêÞòßÁú�‰�nýßÁ

yÖ€ñßÁÅ 

þu9§–óßÁÇïi]‡ýßÁ
þu9VèòßÁÇïi]‡ýßÁ
 º\»9òßÁój¨	ˆýßÁ
º�i‹ñßÁój¨	ˆýßÁ
µ—¢”óßÁ
u¹'9òßÁÅe£ç¥ýßÁ
¹Ê‹óßÁÅe£™ÅýßÁ
¹yÝòßÁÅe£™ÅýßÁ
Ã˜Ï2òßÁ÷�üâÊýßÁ





uù˜•óßÁÇïiræýßÁ
uùGâòßÁÇïiræýßÁ
y•,òßÁÇïiræýßÁ
u9=ˆñßÁÇïiræýßÁ
—YŠóßÁ
—�ÜòßÁ
ùÞ.òßÁÅe£ü�þßÁ
X~zñßÁ÷�üE
þßÁ
uy1“óßÁÇïiÖ%þßÁ
uyàäòßÁÇïiÖ%þßÁ
uy•6òßÁÇïiÖ%þßÁ
u9=ˆñßÁÇïiÖ%þßÁ
À�•óßÁú�	Ñ[þßÁ
@TâòßÁú�	Ñ[þßÁ
9’2òßÁÅ €¥SþßÁ
×�ƒñßÁ
gñ�•óßÁÅecÄƒþßÁ
q�ÝòßÁÅecÄƒþßÁ
ñ­.òßÁÅecÄƒþßÁ
g±ZŠñßÁÅecÄƒþßÁ
±O‹óßÁÅe#v£þßÁ
g±ýæòßÁÅe#v£þßÁ
g±n8òßÁÅe#v£þßÁ
q[€ñßÁÅe#v£þßÁ
g± ÜðßÁÅe#v£þßÁ
1¬#ðßÁÅe#v£þßÁ
gñ~•ïßÁÅe#v£þßÁ
g1ÊÛðßÁÅecÄƒþßÁ
yrÕðßÁÅe#9TþßÁ
u¹—%ðßÁÇïi`UþßÁ
uùÙ|ïßÁÇïi`UþßÁ
u¹êÙðßÁÇïiÖ%þßÁ
u¹O+ðßÁÇïiÖ%þßÁ
u¹H}ïßÁÇïiÖ%þßÁ
uù¯ÕðßÁÇïé#�þßÁ
u¹Æ$ðßÁÇïé#�þßÁ
uù
yïßÁÇïé#�þßÁ
uy4ÚðßÁÇïiræýßÁ
u¹O+ðßÁÇïiræýßÁ
u9a}ïßÁÇïiræýßÁ


þuy`ÝðßÁÇïéÀÆýßÁ
þu¹§1ðßÁÇïéÀÆýßÁ
þu¹ ƒïßÁÇïéÀÆýßÁ


ÃX}„ñßÁ÷�ü0«ýßÁ
ÒµWÇéòßÁ
 u¹ùÕðßÁÇïé�§ýßÁ
uy�%ðßÁÇïé�§ýßÁ
u¹WyïßÁÇïé�§ýßÁ
ºœ�ÝðßÁój¨	ˆýßÁ
º\Þ.ðßÁój¨	ˆýßÁ


ÿº\êƒïßÁój¨	ˆýßÁ


9:ÒðßÁÅ |¸�ðßÁÅe£„fýßÁ
|�pïßÁÅe£„fýßÁ
ñ�ÒðßÁÅe£ÒFýßÁ
gñ¶-ðßÁÅe£ÒFýßÁ
1�uïßÁÅe£ÒFýßÁ
�|�×ðßÁÅe#!'ýßÁ
�üÏ(ðßÁÅe#!'ýßÁ
µ×¹~ïßÁ
WÆÔðßÁ
ØÉ�ðßÁ÷�¼àüüßÁ
u¹÷yïßÁÇï©¾øüßÁ
WuÑðßÁ
ù2$ðßÁÅe#�ÈüßÁ
u¹WyïßÁÅe#�ÈüßÁ
u¹êÙðßÁÇïi•©üßÁ
9³!ðßÁÇïi•©üßÁ
u¹H}ïßÁÇïi•©üßÁ
ùƒÒðßÁÅe#¨ˆüßÁ
9é#ðßÁÅe#¨ˆüßÁ
Ø‰oïßÁ÷�|ñ•üßÁ
u9R×ðßÁÇïé�jüßÁ
u¹™+ðßÁÇïé�jüßÁ
u¹H}ïßÁÇïé�jüßÁ
g1¾ÛðßÁÅe#EIüßÁ
g±Ï-ðßÁÅe#EIüßÁ
gñe•ïßÁÅe#EIüßÁ
¹ëÏðßÁÇïiº*üßÁ
u¹O+ðßÁÇïiº*üßÁ
¹IsïßÁÇïiº*üßÁ
ÃØtÖðßÁ÷�|*�üßÁ


þuy�/ðßÁÇïi��üßÁ




uù‚ÜðßÁÅe£/êûßÁ
Ø$�ðßÁ÷�üxïûßÁ
 þu¹VƒïßÁÇïéVëûßÁ


u¹ùÕðßÁÇïé¤ËûßÁ
uy�%ðßÁÇïé¤ËûßÁ
u¹WyïßÁÇïé¤ËûßÁ
ºœ�ÝðßÁój¨Ÿ¬ûßÁ
œÆ$ðßÁój¨Ÿ¬ûßÁ


ÿº��„ïßÁój¨Ÿ¬ûßÁ


¹ëÏðßÁÇïéAŒûßÁ
90�ðßÁÇï©lŒûßÁ
¹IsïßÁÇïéAŒûßÁ
u¹¹ÔðßÁÅ ÀùkûßÁ
¼Ç�ðßÁÅec¯jûßÁ
�<ÝsïßÁÅe£hkûßÁ
±!ÒðßÁÅe#·KûßÁ
gñ/)ðßÁÅec�JûßÁ
ñfuïßÁÅe#·KûßÁ
1¿ÑðßÁÅe£�,ûßÁ
ñš!ðßÁÅeãd+ûßÁ
1�uïßÁÅe£�,ûßÁ

ù2$ðßÁÅ @À�ûßÁ
ùáuïßÁÅ @À�ûßÁ

uù1.ðßÁÅ €�ìúßÁ
uùà•ïßÁÅ €�ìúßÁ
|	ÍðßÁÅe£ðÌúßÁ


÷�ü”)ðßÁÅe£ðÌúßÁ
 ×ptïßÁ
¹¡ÏðßÁÇï©e®úßÁ
¹P!ðßÁÇï©e®úßÁ
¹ÿrïßÁÇï©e®úßÁ


÷ÃØÀ×ðßÁ÷�üÕ’úßÁ
÷ÃØV.ðßÁ÷�üÕ’úßÁ
 




(gñ81ðßÁÅecÄƒþßÁ
 g18vïßÁÅecÄƒþßÁ



ÀRÚîßÁ


ßÁÜ³þ�UÿßÁ



•¨�ÖîßÁÔ‚è� ÿßÁ

�õßÁ&D*1yÿßÁ
�õßÁ


ßÁb�
ßÁb�@�‘þßÁ


ÿl��€ÿÿÿÿ
%ìòßÁ


ÿÿÿ



 

KüßÁ
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2:1 SLOPE

42"

48"

54"

60"

66"

72"

78"

84"

D

TO BASE SECTIONS

GROUT WINGS AND ENDWALL

SEE DETAIL B
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WITH MORTAR

SHAPE TO BE BEVELED

WITH MORTAR

SHAPE TO BE BEVELED

1•:1 SLOPE

#

FLOW

SEE DETAIL A

4
'-

0
"

& ƒ" LAG BOLTS

CONCRETE INSERTS

6
"

8
"

EACH WAY, EACH FACE

4 BARS @ 6"

EACH WAY, EACH FACE

4 BARS @ 6" C-C

& ƒ" LAG BOLTS

CONCRETE INSERTS

EACH WAY, EACH FACE

4 BARS @ 6"

2'-0"

8"

5'-6" 6'-3" 6'-7•" 8'-8" 0'-4•" 0'-3•"

6'-0" 6'-10" 7'-6" 9'-10" 0'-5" 0'-4"

6'-6" 7'-5" 8'-4•" 11'-0" 0'-5ƒ" 0'-4•"

7'-0" 9'-3" 12'-1•" 0'-6‚" 0'-5"

7'-7" 8'-8•" 10'-1•" 13'-3•" 0'-7" 0'-5•"

8'-2" 9'-3•" 11'-0" 14'-5•" 0'-7" 0'-5•"

8'-8•" 9'-10" 11'-10" 15'-7" 0'-7" 0'-5•"

9'-3" 10'-4" 12'-8•" 16'-9" 0'-5•"

3
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8'-0"

A

A

90" 9'-11" 11'-1" 0'-5•"

96" 10'-7" 11'-8" 19'-1" 0'-5•"

13'-7" 17'-11"

14'-6" 0'-7"

0'-7"

0'-7"
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MAX. SPACING 30"

MIN. 2 PER SIDE

8"

8"
8"

2'
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

EW-2PC

PRECAST ENDWALL FOR PIPE CULVERTS

6
"

DETAIL BDETAIL A

NOTES:

DIMENSIONS
PLAN

FRONT ELEVATION SECTION A-A

42" - 96" CIRCULAR PIPE
302

105

b

a

b
a

a b
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MANUFACTURER'S OPTION.

ƒ" CHAMFER MAY BE PROVIDED ON ALL  EDGES AT

EITHER SQUARE EDGE OR BEVEL EDGE.

HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE 

CULVERT).

END OF THE CULVERT (WHERE THE FLOW ENTERS THE 

BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET

CONFLICT WITH INVERT OR WINGWALL OCCUR.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A

SLOPE, DITCH SLOPE, OR SHOULDER.

IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL

MAY VARY WITH MANUFACTURER'S TOLERANCES.

DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL MEASUREMENTS

PRECASTUNIT.

4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE

PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED

(REINFORCING BARS).

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615

TO ACCOMMODATE ANGLES UP TO 15°.

IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED 

CONCRETE TO BE 4000 PSI  MINIMUM COMPRESSIVE STRENGTH.
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Flow�


DO NOT BEVEL  INVERT�


L�


S�

G�
 G�


D�


S�


30^�


G�
 S�
 G�
 S�
D �
D �
 DOUBLE �


IN ONE �


CONCRETE �
 INCREASE�


FOR EACH �


ADDITIONAL�
S �
 L �

30�
 30�
 30�
 30�


L �
S �


12"�


15"�


18"�


21" OR 24"�


27" OR 30"�


33" OR 36"�


 ENDWALL�


CUBIC YDS.�
 CUBIC YDS.�


1.�

 �

 �

 �

2.�

 �

3.�

 �


4.�

 �

 �

 �

5.�

 �

 �

6.�

 �

 �

7.�

 �

 �

8.�

 �

 �

9.�

 �

 �

 �

 �

10.�


 �

FOR DETAILS OF BEVEL SEE STANDARD EW-2, 2A, SHEET 101.03. �

 �

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�

 �

ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'  OR LESS BELOW�

SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE�

CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.�

 �


 �

IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL�

SLOPE, DITCH SLOPE, OR SHOULDER.�

 �

THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15^�

TO 37^30'.�

 �

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A�

CONFLICT WITH INVERT AND WINGWALLS OCCUR.�

 �

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET�

END OF THE CULVERT (WHERE THE FLOW ENTERS THE�

CULVERT).  HEADWALL AT THE OUTLET END OF THE CULVERT �

MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.�

 �

ƒ" CHAMFER MAY BE PROVIDED ON ALL EDGES AT �

MANUFACTURER'S OPTION.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


EW-6S�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


101.13�


SHEET  1  OF 2�
105�


302�


30�


30�


a�

PIPE         �


b�
 a�

PIPE          �


b�


b�


a�


12"�


15"�


18"�


24"�


27" OR 30"�


36"�


2'-6"�


3'-0"�


4'-0"�


5'-0"�


6'-0"�


1'-11•"�


2'-4"�


3'-1"�


3'-10"�


4'-7"�


2'-3„"�


2'-8…"�


3'-6ƒ"�


4'-5„"�


5'-3•"�


5'-10"�


7'-3„"�


8'-8…"�


11'-6ƒ"�


14'-5„"�


17'-3•"�


0.714�


1.005�


1.882�


2.929�


4.153�


0.100�


0.201�


0.278�


0.510�


0.775�


1.075�


0'-1ƒ"�


0'-2"�


0'-2•"�


0'-3‚"�


0' 3ƒ"�


0'-1‚"�


0'-1•"�
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0'-2•"�


0'-3"�
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3'-0"�
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15'-0"�
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0.336�


0.688�


0.962�
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2.769�


3.895�


0.101�


0.207�


0.283�


0.512�


0.765�


1.048�


0'-1‚"�


0'-1ƒ"�


0'-2"�


0'-2•"�


0'-3‚"�


0' 3ƒ"�


0'-1"�


0'-1‚"�


0'-1•"�


0'-2"�


0'-2•"�


0'-3"�


INCREASE�


FOR EACH �


ADDITIONAL�


CUBIC YDS.�
CUBIC YDS.�


 ENDWALL�


DOUBLE �


IN ONE�


CONCRETE�


2'-0"�
 1'-7"�
 1'-10"�
 0.354�
 0'-1‚"�
 0'-1"�


SHAPE TO BE BEVELED�

WITH MORTAR�


FOR CONCRETE PIPE�
 FOR CORRUGATED METAL PIPE�


PLAN VIEW�


FRONT VIEW�
 SIDE VIEW�


NOTES:�


STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS�

12" - 36" CIRCULAR PIPES WITH 30^ SKEW�
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D

S

30°

FLOW

DO NOT BEVEL INVERT

T30

30S

FOR CONCRETE PIPE

OR

CORRUGATED METAL PIPE

 I.D.

FOR CONCRETE PIPE

FILL SLOPE 2:1

D S

FOR CORRUGATED METAL PIPE

PIPE 

ENDWALL PIPE

D

FILL SLOPE 2:1

SS T S T

CONCRETE

 IN ONE

DOUBLE

INCREASE

FRONT VIEW
SIDE VIEW

PLAN VIEW

CONTROL BARS

2  4 DEFORMED CRACK

CONTROL BARS

2  4 DEFORMED CRACK

WITH MORTAR

SHAPE TO BE BEVELED

FILL SLOPE 1•:1

CUBIC YARDS

FOR EACH

ADDITIONAL

CUBIC YDS.

ENDWALL PIPE

CONCRETE

 IN ONE

DOUBLE

INCREASE

FOR EACH

ADDITIONAL

CUBIC YDS.CUBIC YDS.

ENDWALL PIPE

CONCRETE

 IN ONE

DOUBLE

INCREASE

FOR EACH

ADDITIONAL

CUBIC YDS.

ENDWALL PIPE

CONCRETE

 IN ONE

DOUBLE

INCREASE

FOR EACH

ADDITIONAL

CUBIC YDS.CUBIC YDS.CUBIC YDS.

NOTES:

96"

90"

84"

78"

72"

66"

60"

54"

48"

42"

13'-6"

12'-8"

11'-10"

11'-0"

10'-2"

9'-4"

8'-6"

7'-8"

6'-10"

6'-0"

15'-7"

14'-7•"

13'-8"

12'-8…"

11'-8‡"

10'-9…"

9'-9ƒ"

8'-10‚"

7'-10†"

6'-11„"

24'-10"

23'-3•"

21'-9"

20'-2•"

18'-8"

17'-1•"

15'-7"

14'-0†"

12'-6„"

10'-11†"

30.998

26.445

22.081

18.558

15.437

12.663

10.224

8.121

6.295

5.098

9.654

8.207

6.537

5.482

4.552

3.729

3.001

2.376

1.836

1.467

35.556

30.302

25.351

21.261

17.650

14.450

11.640

9.218

7.129

5.759

9.348

7.934

6.488

5.438

4.512

3.693

2.971

2.350

1.814

1.449

96"

90"

84"

78"

72"

66"

60"

54"

48"

42"

12'-0•"

11'-3•"

10'-6•"

9'-9•"

9'-0•"

8'-3•"

7'-6•"

6'-9•"

6'-0•"

5'-3•"

13'-10‡"

13'-0•"

12'-2„"

11'-3†"

10'-5‚"

9'-6‡"

8'-8•"

7'-10„"

6'-11ƒ"

6'-1…"

23'-1ƒ"

21'-8•"

20'-3„"

18'-9ƒ"

17'-4…"

15'-11„"

14'-5ƒ"

13'-0•"

11'-7„"

10'-1‡"

33.328

28.395

23.954

20.066

16.666

13.585

10.927

8.737

6.663

5.364

9.647

8.174

6.822

5.693

4.738

3.827

3.066

2.409

1.849

1.464

37.863

32.232

27.214

22.761

18.834

15.354

12.339

9.731

7.494

6.021

9.582

8.115

6.770

5.647

4.659

3.777

3.035

2.382

1.827

1.445

 

 

 

 

 

 

 

 

 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

EW-7S

302

105

STANDARD ENDWALL FOR MULTIPLE PIPE CULVERTS

42" - 96" CIRCULAR PIPES WITH 30° SKEW

ƒ" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

 

CULVERT MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

(WHERE THE FLOW ENTERS THE CULVERT).  HEADWALL AT THE OUTLET END OF THE

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT

 

AND WINGWALLS OCCUR.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT 

 

YARD CONCRETE.

COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER BID PER CUBIC

 

THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15° TO 37°30'.

 

SHOULDER.

IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE, OR

 

ALL CAST IN PLACE CONCRETE TO BE CLASS A3.  FOR PRECAST SEE SHEET 101.21.

 

TOP OF THE ENDWALL SHALL BVE CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.

ON SHALLOW FILLS, WHERE ENDWALLS ARE 1' OR LESS BELOW SHOULDER LINE, THE

 

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

 

NOT GIVEN IN TABLES.

PLEASE REFER TO STANDARD EW-2S, SHEETS 101.08 AND 101.09, RO ALL DIMENSIONS

 

QUANTITIES GIVEN ARE FOR ONE ENDWALL. 

11.

 

 

 

10.

 

 

9.

 

 

8.

 

7.

 

 

6.

 

5.

 

 

4.

 

3.

 

 

2.

 

1.

ROAD AND BRIDGE STANDARDS

REVISION DATE

101.19

SHEET  1  OF 1

FILL SLOPE 1•:1

a b

b

a

3030 30 30

0'-8"

0'-7•"

0'-7"

0'-6•"

0'-6"

0'-5•"

0'-5"

0'-4•"

0'-4"

0'-3•"

0'-10"

0'-9•"

0'-8ƒ"

0'-8‚"

0'-7•"

0'-7"

0'-6‚"

0'-5ƒ"

0'-5"

0'-4•"

96"

90"

84"

78"

72"

66"

60"

54"

48"

42"
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VARIABLE�


4
•"

�



2
‚"

�



2"�


O.D. PIPE�

O.D. PIPE�


T�


O.D. PIPE�


GALVANIZED PLATE�


12" CLEAR�


5"�

ƒ" DIAMETER HOLES�


8"�


8"�

 W x 4" x •"�


4"�


4"�


6"�


8" x 4" x ‚"�


…" STEEL PLATE�


‚" �


‚" �

4•" O.D.�

PIPE�


2 - •" x 4" STUD�

SHEAR CONNECTORS�


STRUCTURAL TUBING TO BE EXTENDED TO WITHIN�

2" OF OUTSIDE FACE OF SIDEWALL�


8" x 4" x ‚"�

STRUCTURAL �

TUBING�


…" STEEL PLATE�


T�


PIPE END CAP (‰" FLAT PLATE)�

WELDED TO UPPER END OF PIPE�

GRATE�


NOTCHES FOR PIPE TO BE FORMED IN CONCRETE�

SO THAT PIPE WILL FIT SNUG BUT CAN BE REMOVED.�


WELD�

EACH�

SIDE�


STRUCTURAL �

TUBING�


8" OR 12"�


†" x 6ƒ" HEX HEAD �

BOLT WITH FLAT WASHERS �

AND SELF LOCKING NUTS�


HOOK BOLTS •" x 6" x (1•" RIGHT ANGLE �

BEND) WITH FLAT WASHER & SELF LOCKING NUT.�

†" HOLES TO BE PROVIDED IN PLATE, �

CENTERED BETWEEN PIPES AND SIDE WALLS�


2 - †" x 6ƒ" HEX HEAD �

BOLTS WITH FLAT WASHERS �

AND SELF LOCKING NUTS�


A�


DETAIL B�


DETAIL A�


CENTER SUPPORT�


SECTION A-A�
CENTER SUPPORT�


(ELEVATION)�


A�


PIPE ENDWALL WITH LOAD-CARRYING GRATE�

12" - 60" CIRCULAR PIPES�
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SECTION A-A

ISOMETRIC

PIPE I.D. SLOPE
DIMENSIONS

L H

2:1

4:1

2:1

4:1

NOTES:

PLAN

4"

4"

6"

6"

2'-5•"

4'-5"

2'-10•"

5'-3"

1'-2ƒ"

1'-1‚"

1'-5‚"

1'-3ƒ"

1
"

CUBIC YARDS

CONCRETE

CLASS A3

4
'-

0
"

3
'-

0
"

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

EW-12

STANDARD ENDWALL FOR PIPE UNDERDRAINROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

101.32

REVISION DATE

501

302

233

105

A A 

…"

1"

L

1"

6" 6"

6"

2'-0"1'-0"

6"

H

6" 6"

6"

1'-0"

4  MIN. GRADE

SLOPE

THE OUTLET PIPE (4" OR 6").

EW-12 AND PROVIDE A POSITIVE CONNECTION FOR 

COUPLER MUST BE FLUSH WITH OUTER SURFACE OF 

PIPE COUPLER TO BE CAST INTO ENDWALL. 

4"

6"

3:1

3:1

-5‚"3' 1'-1ƒ"

4'-ƒ" 1'-4‚"

0.25

0.30

0.19

0.30

0.20

0.38

04/20

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

SCALE

NOT TO

FORM REMOVAL)

(PERMITTED FOR EASY

BEVEL SLOT DETAIL

MESH (FLATTENED)

EXPANDED STEEL

MARKER DETAIL

UNDERDRAIN OUTLET

PERPENDICULAR TO ROADWAY AND FLUSH WITH THE SLOPE.

WHERE UNDERDRAIN IS TIED INTO OTHER DRAINAGE STRUCTURES.  ENDWALL TO BE INSTALLED

TYPICAL ENDWALL TO BE PLACED AT THE ENDS OF ALL UNDERDRAIN OUTLETS, BARRING LOCATIONS1.

OF 70 PSI TESTED ACCORDING TO ASTM 2412.

OUTLET PIPES SHALL BE RIGID NONPERFORATED, SMOOTH-BORE PIPE, MEETING THE REQUIREMENTS 2.

SPECIFICATIONS.

MARKER WILL BE PAID FOR IN ACCORDANCE WITH SECTION 501 OF THE  ROAD AND BRIDGE7.

CLASS A3 (3000 PSI MIN.).  PRECAST CONCRETE IS TO BE CLASS A4 (4000 PSI MIN.).

THIS ITEM MAY BE PRECAST OR CAST IN PLACE. CAST IN PLACE CONCRETE IS TO BE 4.

U

D

C

D

POST AT 1.33 LBS./FT. 

ROLLED RAIL STEEL 

GALVANIZED U-TYPE

"CD" FOR CROSSDRAINS

"UD" FOR UNDERDRAINS

PLATE WITH WHITE BACKGROUND

VERTICALLY ON MARKER 

2" BLACK LETTERS PLACED 

0.080 OR 0.10 THICK

4" X 8" ALUMINUM PANEL, 

BRIDGE SPECIFICATIONS. 

WHITE BACKGROUND AND BLACK LETTERS SHALL CONFORM TO SECTION 701 OF THE ROAD AND 

ALUMINUM MARKER PLATES SHALL BE ASTM B209 ALLOY 6061-T6 OR 5052-H38IF. SHEETING FOR 

STEEL POSTS SHALL BE GALVANIZED IN ACCORDANCE WITH THE ROAD AND BRIDGE SPECIFICATIONS. 5.

701

OR BOLTS

ALUMINUM RIVETS 

CLEANOUT PURPOSES.

THE SLOT FOR THE STEEL MESH IS TO BE CONSTRUCTED SO THAT THE MESH CAN BE REMOVED FOR

SHALL EXTEND A MINIMUM OF 1" ABOVE THE O.D. OF THE PIPE, AND IS A BARRIER FOR RODENTS, ETC.

0.82 LBS. PER SQ. FT.  MESH SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A-123. THE MESH 

EXPANDED STEEL MESH (FLATTENED) SHALL HAVE OPENINGS OF APPROX. •" X 1" AND WEIGH APPROX.3.

DESIGNATING UNDERDRAINS WITH "UD" AND CROSSDRAINS WITH "CD".

MARKER SHALL BE PLACED AT ALL EW-12 INSTALLATIONS WITH 2 INCH LETTERS PLACED VERTICALLY6.
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ELEVATION

DIAMETER

TYPICAL CROSS-SECTION

SKIRT SECTION
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SHEET THICKNESS
DIMENSIONS

PIPE
A B H E W

C
STEEL ALUMINUM MAX.

DIAMETER

DIAMETER

NOTES:

1" TOL. 1" TOL. 1•" TOL. 2" TOL.

60"

54"

48"

42"

36"

27"/30"

24"

21"

18"

15"

12"

.064"/.079"

.064"/.079"

.064"
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.064"

.064"

.064"

.064"

.064"

36"

36"

24"

36"

36"

24"
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24"

24"

114"

102"

90"

84"

72"

60"

48"

42"

36"

30"

24"

87"

84"

78"

69"

60"

51"

41"

36"

31"

26"

21"

12"

12"

12"

11"

9"

8"

6"

6"

6"

6"

6"

33"

30"

27"

22"

19"

16"

13"

12"

10"

8"

6"

18"
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18"

16"

14"

12"

10"

10"

8"

7"

6"

.105"/.135"

.105"

.105"

.105"

.075"

.075"

.060"

.060"

.060"

.060"

.060"

EDGE

REINFORCED

ROD

THREADED

HOLES ON 12" CENTER-MAX.

PLATE

TOE 

2
"

H

A A

E
C

SECTION

CONNECTOR

C

8
"

LUG

SIDE

APPROX.

20° 

TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP.  …" GALVANIZED BOLTS TO BE

FURNISHED.  LENGTH OF TOE PLATE IS W + 10" FOR 12" TO 30" DIAMETER PIPE AND W + 22" 

FOR 36" TO 60" DIAMETER PIPE.

 

SKIRT SECTION 12" TO 30" DIAMETER PIPE TO BE MADE IN ONE PIECE.

 

SKIRT SECTION FOR 36" TO 54" DIAMETER PIPE MAY BE MADE FROM TWO SHEETS JOINED BY 

RIVETING OR BOLTING ON CENTER LINE,  60" MAY BE CONSTRUCTED IN 3 PIECES.

 

CONNECTOR SECTION, CORNER PLATE AND TOE PLATE TO BE SAME SHEET THICKNESS AS SKIRT.  

 

END-SECTION AND FITTINGS ARE TO BE STEEL FOR USE WITH STEEL PIPE.

 

END-SECTION AND FITTINGS ARE TO BE ALUMINUM ALLOY FOR USE WITH ALUMINUM ALLOY PIPE.

 

 

WHERE FLARED END-SECTION ARE TO BE USED WITH ASPHALT COATED AND PAVED METAL 

PIPE, END SECTIONS DO NOT NEED TO BE COATED OR PAVED.

8.

 

 

7.

 

6.

 

5.

  

4.

 

 

3.

 

2.

 

 

 

1.

SLOPE

APPROX. 2•:1

LENGTH OF PIPE

TOE PLATE

C

PAY LINE

VIRGINIA DEPARTMENT OF TRANSPORTATION

302

ES-2

REFERENCE

SPECIFICATION

FLARED END SECTION

12" - 60" CORRUGATED PIPE CULVERTS

ROAD AND BRIDGE STANDARDS

REVISION DATE

102.03

SHEET  1  OF 1

ALTERNATE CONNECTION

04/19

SHOWN IN ST'D. PC-1.
EITHER THE STEEL OR ALUMINUM END-SECTION DETAILED MAY BE USED FOR PLASTIC PIPE SIZES

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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GENERAL NOTES - PRECAST

LEGEND PAGE

ALL PRECAST STRUCTURES TO BE CONSTRUCTED WITH 4000 PSI  MINIMUM CONCRETE.

ALTERNATE JOINT DETAIL

FOOTING (B-2)

DOGHOUSE BASE UNIT - OVER 4’ DIA. (B-2)

MONOLITHIC BASE UNIT - OVER 4’ DIA. (B-1)

TEE SECTION BASE UNIT (B-3)

FOOTING (B-2)

DOGHOUSE BASE UNIT - OVER 4’ DIA. (B-2)

MONOLITHIC BASE UNIT - OVER 4’ DIA. (B-1)

TAPER REDUCER (R-3)

FLAT SLAB REDUCER (R-2)

RISER UNIT (R-1)

ECCENTRIC TAPER UNIT (T-MH-2)

CONCENTRIC TAPER UNIT (T-MH-2)

SPACER UNIT (T-MH-2)

MANHOLE FRAME AND COVER (T-MH-1)

FLAT SLAB TOP UNIT (T-MH-2)

DROP INLET TOP UNIT (T-DI-7)

DROP INLET TOP UNIT (T-DI-5)

FLAT SLAB TOP WITH HOLE (T-MH-2)

SPACER UNIT (T-MH-2)

CURB DROP INLET THROAT SECTION (T-DI-3,4)

THROAT FACE BLOCK (T-DI-3,4)

DROP INLET TOP UNIT (T-DI-2)

FLAT SLAB TOP WITH FRAME AND GRATE (T-DI-1)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X

W

V

U

T

S

R

Q

P

O

N

M

L

K

J

I

G

F

E

D

C 

B

A

SHALL BE DETERMINED BY THE CONTRACTOR FROM FIELD CONDITIONS.

ARE APPROXIMATE ONLY FOR ESTIMATING PURPOSES AND THE ACTUAL DIMENSIONS

OUTFALL PIPE TO THE TOP OF THE MASONARY STRUCTURE.  PLAN "H" DIMENSIONS

AND SPECIFIED ON THE PLANS WILL BE MEASURED FROM THE INVERT OF THE

THE "H" (LINEAR FEET FOR MANHOLES) DIMENSION SHOWN ON THE STANDARDS

103.03

103.11

103.11

103.11

103.12

103.11

103.11

103.11

103.10

103.10

103.10

103.09

103.09

103.09

106.02 THRU 106.06

103.09

103.08

103.07

103.09

103.09

103.05, 103.06

103.05, 103.06

103.04

103.03

�" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER’S OPTION.

AND IN ALL DROP INLETS WITH AN "H" DIMENSION OF 4’-0" OR GREATER.

STEPS IN ACCORDANCE WITH STANDARD ST-1 ARE TO BE PROVIDED IN ALL MANHOLES 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

GENERAL NOTES - PRECAST ROAD AND BRIDGE STANDARDS

REVISION DATE

103.02

SHEET 1  OF 1

REFER TO STANDARD SL-1 FOR SAFETY SLAB INFORMATION.

PLANS  ON THE DRAINAGE SUMMARY SHEET AND/OR THE DRAINAGE DESCRIPTION.  

THE STANDARD SAFETY SLAB (SL-1) IS TO BE USED ONLY WHEN SPECIFIED IN THE 

PLANS.

PRECAST UNITS TO COMPLETE A STRUCTURE UNLESS OTHERWISE NOTED ON THE 

THE MANUFACTURER WILL HAVE THE OPTION OF SELECTING THE COMBINATION OF 

PRECAST STRUCTURES WILL CONFORM TO SECTION 302 OF THE SPECIFICATIONS.

07/12

STRUCTURE.

INCIDENTAL TO THE SHAPING IS TO BE INCLUDED IN THE PRICE BID FOR THE 

WITH STANDARD IS-1.  THE COST OF FURNISHING AND PLACING ALL MATERIALS 

WHEN SPECIFIED ON THE PLANS THE INVERT IS TO BE SHAPED IN ACCORDANCE 

HARDWARE CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE.

OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIAMETER 0.03", NUMBER 4 MESH 

WEEP HOLES WILL HAVE 12" X 12" PLASTIC HARDWARE CLOTH, �" MESH 

DOWELS, THEY SHALL NOT EXCEED �" DIAMETER.

AT LEAST 4" INTO BOTH THE PRECAST UNIT TO RECEIVE THE 

APPROXIMATELY 12" CENTERS THROUGHOUT THE CONTACT LENGTH AND EXTENDING 

ADJACENT UNIT BY MEANS OF NO. 4 SMOOTH STEEL DOWELS SPACED ON 

AS FLUMES, DITCHES, GUTTERS, AND SIDEWALKS SHALL BE CONNECTED TO THE 

PRECAST UNITS LOCATED ADJACENT TO CAST-IN-PLACE CONCRETE ITEMS, SUCH 

WHEN CALLED FOR ON THE PLANS OR DIRECTED BY THE ENGINEER.

TO THE SUBBASE.  WEEP HOLES MAY ALSO BE REQUIRED IN OTHER STRUCTURES 

THE PRECAST UNIT WILL BE DETERMINED BY THE PROXIMITY OF THE STRUCTURE 

ADJACENT TO THE PAVEMENT TO DRAIN THE SUBBASE.  PLACEMENT OF WEEP HOLES IN 

3" DIAMETER WEEP HOLES WILL  BE REQUIRED IN PRECAST STRUCTURE’S LOCATED 

IN THE PRICE BID FOR THE STRUCTURE.

CONFUSED WITH STANDARD IS-1 THE COST FOR INVERT SHAPING SHALL BE INCLUDED 

WILL APPLY TO ALL STRUCTURES MEETING THIS CONDITION AND IS NOT TO BE 

MORTAR TO PREVENT STANDING OR PONDING OF WATER IN THE STRUCTURE.  THIS 

THE STRUCTURE, THE INVERT OF THE STRUCTURE SHALL BE SHAPED WITH CEMENT 

IN THE EVENT THE INVERT OF THE OUTFALL PIPE IS HIGHER THAN THE BOTTOM OF 
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2"�



2"�


2"�

VAR.�


2"�

2"�


2"�


3"�


2"�


1
2
" 

M
A

X
.�




8"�


2'-3"�


7"�


2'-0"�
 1'-4"�


6"�



8"�
 8"�


2
'-4

"�



7"�



2'-0"�


6"�



8"�
8"�
8"�


2'-0"�


2'-0"�


4"�



8"�


1'-3"�


8"�
 8"�


2'-0"�


ST'D. DI-2�

COLLAR &�

GRATE�
 L 2•" X 2•" X ‚" GALV.�


 4 @�

8" C-C�


 4 @�

10" C-C�


  4 @ 6" C-C�


 4 @�

10" C-C�


 4 @�

10" C-C�


9
" 

M
IN

.�



1
2
" 

M
A

X
.�




ALLOWABLE�

CONSTRUCTION�

JOINT�


  4 @ �

4" C-C�


STANDARD RISER�

UNIT�


(CG-6 CURB AND GUTTER)�
 (FOR USE WITH CG-7 CURB AND GUTTER)�


INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


1'-4"�


L 2•" x 2•" x ‚" GALV.�


2
'-4

"�



2
'-2

"�



7"�



1
2
" 

M
A

X
.�




9
" 

M
IN

.�



INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


L 2•" x 2•" x ‚" GALV.�


9
" 

M
IN

.�



VAR.�


DOWEL THROAT SECTION TO�

CHAMBER IF CAST SEPERATELY�

OR PROVIDE ALTERNATE VDOT�

APPROVED METHOD OF INTERLOCK.�


1.�

 �

2.�

 �

3.�

 �

4.�

 �

 �

5.�

 �

6.�

 �

7.�


H�


H�
 H�


PIPE SIZE�

"H" DIMENSION�

(CONCRETE PIPE)�


12"�


15"�


18"�


21"�


24"�


27"�


30"�


33"�


36"�


42"�


48"�


4'-8"�


4'-11‚"�


5'-2•"�


5'-5ƒ"�


5'-9"�


6'-0‚"�


6'-6•"�


6'-9ƒ"�


7'-1"�


7'-7•"�


8'-2"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


105�


233�


302�


T-DI-2�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


103.04�


SHEET  1  OF 1�


SLOT LENGTH "L"�


VARIES 20'-0" MAX.�


2'-2"�


 6
" 

�



M
IN

.�



LOCATION OF HOLE TO VARY WITH �

TYPE OF INLET CONSTRUCTED.  �

HOLE MAY BE SHIFTED RIGHT, LEFT�

OR CENTERED.�


SEE GENERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.�


CONCRETE TO BE 4000 PSI MINIMUM.�


REINFORCING STEEL IN ACCORDANCE WITH ASTM-615.�


DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL DIMENSIONS MAY �

VARY WITH MANUFACTURER.�


FOR DETAILS OF FRAME AND GRATE SEE STANDARD DI-2A, B, C.�


VERTICAL REINFORCING BARS TO BE CONTINUOUS THROUGH JOINT.�


STANDARD ST-1 STEPS NOT REQUIRED IN THIS TOP UNIT.�


MC 6X12�

GALV.�


B�


B�

A�


A�


SECTION A-A�


NOTES�


PLAN�


SECTION B-B�
 ALTERNATE SECTION B-B�


RECOMMENDED MINIMUM�


HEIGHT CHART�


STANDARD PRECAST TOP UNITS�
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COVER DIMENSIONS AND QUANTITIES�
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 Z�


GRATE BAR  �

SPACING�


CHART�


TYPE�


GRATE�

MAXIMUM�


DIMENSION�


5'-4"�


3'-0"�


5'-4"�


3'-0"�


5'-4"�


3'-0"�


3'-0"�


5'-4"�


L2•" x 2•" x ‚"�


L2" x 2" x …"�


3"�


1"�


2" DIAMETER BAR @ 10.68 LBS./FT.�

OR   14 BILLET STEEL BAR @�

7.65 LBS./FT. ( ASTM A615, GRADE 60).�


COLLAR DIMENSIONS TO  BE �

‚" BE LARGER THAN GRATE �

DIMENSIONS W3 AND W4.�
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WHERE PAVED DITCHES ARE REQUIRED,�

THEY ARE TO BE DOWELED OR KEYED�

TO CONCRETE COVER AS DIRECTED�

BY THE ENGINEER.�


W2�
 W3�
 W4�
 D2�


 3'-5" �

COLLAR�


WELD�


SEE �


DETAIL A�


•" x 4" STUD�

SHEAR CONNECTOR�


 5 x 5'-0" BARS �

20 REQ'D. CONCRETE �

COVER 1•" MIN.�


E�


A1,A2,A3�


B1,B2,B3,B4,�

C1,C2,C3�


3'-0•"�
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 1'-8ˆ"�
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A III�
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2.�
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3.�
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4.�
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6.�
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7.�
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8.�


SEE GENERAL NOTES-PRECAST FOR ADDITIONAL DETAILS.�

 �

CONCRETE SHALL BE 4000 PSI MINIMUM.�

 �

REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM-A 615.�

 �

CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT.�

 �

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.�

 �

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE ALIGNED PARALLEL TO THE DITCH FLOW.�

 �

WHERE DITCH SLOPES DO NOT MATCH THOSE OF INLET COVER, THE AREA ADJACENT�

TO THE INLET IS TO BE GRADED TO PROVIDE A SMOOTH TRANSITION.�

 �

DI-5 IS TO BE UTILIZED IN LOCATIONS NOT NORMALLY SUBJECT TO TRAFFIC.  �


  TOLERANCE  È •"�


1•"�


1"�


ST'D�

PG-2�

TYPE�


2'-0ˆ"�
 2'-0Š"�
 3"�
 14"�
4"�


9"�
 9"�
 19"�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


105�


233�


302�


T-DI-5�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


103.07�


REVISION DATE�


3
'-4

"�



G
R

A
T

E
�




3
'-4

"�



G
R

A
T

E
�




a�
 b�


DITCH PLAN�


A�


MEDIAN PLAN�


SECTION A-A�
 SECTION B-B�
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GRATE�

(GALVANIZED)�
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MEDIAN DITCH�
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DX X

B-2

Y

2"2"

FOOTING

DOGHOUSE WITH FOOTING

X Y

D MINIMUM MINIMUM

DIMENSIONS

D   8"   2X

STEPS (AS REQ'D.)

WEEP HOLE (AS REQ'D.) STEPS (AS REQ'D.)

WIRE FABRIC OR EQUIVALENT AREA

6" x 6" - W5.5 x W5.5 WELDED

DETAIL

ALTERNATE JOINT

NOTES:

V
A

R
IE

S

MAX. PIPE SIZE

SUGGESTED
MAXIMUM  

ABSOLUTE

B-1

MONOLITHIC

JOINTS ARE TO BE SEALED WITH MORTAR, O-RING GASKETS,  OR BUTYL RUBBER.

TONGUE AND GROOVE JOINT ARE TO BE OF FABRICATOR'S DESIGN MEETING VDOT APPROVAL.

 

OR PONDING OF WATER IN THE STRUCTURE.

THE INVERT OF THE STRUCTURE SHALL BE SHAPED WITH CEMENT MORTAR TO PREVENT STANDING 

IN THE EVENT THE INVERT OF THE OUTFALL PIPE IS HIGHER THAN THE BOTTOM OF THE STRUCTURE, 

 

"D" IS NOMINAL DIAMETER.

 

DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.

 

THE OUTSIDE DIAMETER OF THE PROPOSED PIPE.

ENTER THE MANHOLE.  HOLES ARE TO BE A MINIMUM OF 4" TO A MAXIMUM OF 8" LARGER THAN 

THE ANGLES BETWEEN CENTER LINES, THE INVERT ELEVATIONS, AND THE SIZE OF ALL PIPES TO  

AS APPROVED BY THE ENGINEER.  THE CONTRACTOR SHALL FURNISH THE FABRICATOR WITH 

WHERE OPENINGS ARE REQUIRED FOR PIPE, THEY SHALL BE FORMED, DRILLED, OR NEATLY CUT 

 

CONCRETE SHALL BE 4000 PSI.

  

ALL BASE UNITS ARE TO BE IN ACCORDANCE WITH THE  REQUIREMENTS OF AASHTO M199.

 

"H" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC.

SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS, 

8.

 

 

 

7.

 

6.

 

5.

 

 

 

 

 

4.

 

3.

 

2.
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WEEP HOLE (AS REQ'D.)

TO 4'-0" MAXIMUM.

DEPTH "H" OF 36" DIAMETER BASE UNIT RESTRICTED 

ONE PIPE EXITING STRUCTURE)

ONE THROUGH PIPE ONLY. (ONE PIPE ENTERING AND 
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4'-2"�


H�


12"�
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9"�



4'-2"�


2'-7"�


• SECTION STEEL   �


DIMENSIONS FOR�


CAST IRON ONLY�


L 2•" x 2•" x ‚"�


2
•"

�



• SECTION CAST IRON�


1'-3•"�


•" x 4"�


2
'-7

"�



•" x 1•" x 4"�


•"
�




…"�


2•"�


(GRATE REMOVED)�


4" DEPTH AGGR.�

 68,   78 OR�

 8 x 6" WIDTH�


COLLAR�


12"-15"-18" OR 24"�


ADD 0.469 CU. YD. PER�

ADDITIONAL FOOT OF DEPTH. �


12" CONCRETE PIPE - 1.440 CU. YD. CONCRETE�

15" CONCRETE PIPE - 1.528 CU. YD. CONCRETE�

18" CONCRETE PIPE - 1.620 CU. YD. CONCRETE�

24" CONCRETE PIPE - 1.817 CU. YD. CONCRETE�


1.�


2.�


3.�


4.�


6.�


7.�


8.�


9.�


10.�


5.�


OPTIONAL�

BRACE RIBS�


LUGS�


10'-4" LONG�


ONE WELDED�

JOINT�


WELD ALL�

CONNECTORS�

TO COLLAR�


STUD SHEAR�

CONNECTORS�


INCLUDING�

LUGS�


INCLUDING�

CONNECTORS�


MI
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DUMP NO WASTE - DRAINS TO WATERWAYS�


DUMP NO WASTE - DRAINS TO WATERWAYS�


1•"�
 1"�
 1"�


ƒ"�
1‚"�


1•
"�




2'
-6

"�



1"�



6"�



2'-6"�


1'-3"�


GRATE 363 È 18 LBS�

CAST IRON�


APPROXIMATE WEIGHT�


12"�


CAST�

IRON�


GALV.�

STEEL�


3 LBS�

43.6 LBS�


66 È�


2'-7"�


2"�


4"�


11.�


DUMP NO WASTE   DRAINS TO WATERWAYS�


2
•"

�



DEPTH OF INLET (H) TO BE SHOWN ON �

PLANS. FOR DEPTH GREATER THAN 10' USE �

STANDARD DI-1A�


THE "H" DIMENSION SHOWN ON THE �

STANDARDS AND SPECIFIED ON THE PLANS �

WILL BE MEASURED FROM THE INVERT OF �

THE OUTFALL PIPE TO THE TOP OF THE �

STRUCTURE. PLAN "H" DIMENSIONS ARE �

APPROXIMATE ONLY FOR ESTIMATING �

PURPOSES AND THE ACTUAL DIMENSIONS �

SHALL BE DETERMINED BY THE �

CONTRACTOR FROM FIELD CONDITIONS.�


WHEN SPECIFIED ON THE PLANS THE �

INVERT IS TO BE SHAPED IN ACCORDANCE �

WITH STANDARD IS-1. THE COST OF �

FURNISHING AND PLACING ALL MATERIALS �

INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE �

STRUCTURE.�


IN THE EVENT THE INVERT OF THE �

OUTFALL PIPE IS HIGHER THAN THE �

BOTTOM OF THE STRUCTURE, THE INVERT �

OF THE STRUCTURE SHALL BE SHAPED �

WITH CEMENT MORTAR TO PREVENT �

STANDING OR PONDING OF WATER IN THE �

STRUCTURE. THE  COST OF FURNISHING �

AND PLACING ALL MATERIALS INCIDENTAL �

TO INLET SHAPING IS TO BE INCLUDED �

IN THE BID PRICE FOR THE STRUCTURE.�


STEPS ARE TO BE PROVIDED WHEN H IS �

4'-0" OR GREATER.  FOR DETAILS SEE �

STANDARD ST-1.�


LUGS TO BE �

CAST WITH �

COLLAR�


9•"�


•" MIN RAISED �

LETTERING�


THIS ITEM MAY BE PRECAST OR CAST-�

IN-PLACE.�


  4 X 8" SMOOTH DOWELS AT �

APPROXIMATELY 12" C-C TO BE �

PLACED IN ALL AREAS ADJACENT �

TO ABUTTING CONCRETE TO PREVENT �

SETTLEMENT. IN LIEU OF DOWELS �

A 2"X4" NOTCH MAY BE PROVIDED. �

SEE STANDARD T-DI-3, 4 FOR �

ALTERNATE DESIGN.�


3" DIAMETER WEEP HOLE WITH 12"X12" �

PLASTIC HARDWARE CLOTH ‚" MESH �

OR GALVANIZED STEEL WIRE, MINIMUM �

WIRE DIAMETER 0.03", NUMBER 4 MESH �

HARDWARE CLOTH ANCHORED FIRMLY �

TO THE OUTSIDE OF THE STRUCTURE.�


CAST IN PLACE CONCRETE IS TO BE �

CLASS A3 (3000 PSI).  PRECAST �

CONCRETE IS TO BE 4000 PSI.�


ANY ALTERNATE METHODS OF ANCHORAGE�

MEETING THE APPROVAL OF THE ENGINEER�

MAY BE SUBSTITUTED FOR THE CAST IRON�

LUGS AS SHOWN HEREON. �


DUMP NO WASTE DRAINS TO WATERWAY �

LETTERING IS REQUIRED ON ALL DI-1�

GRATES.  LOCATION OF LETTERING MAY �
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AREA OF�


TYPE�

L�


SLOT�

Concrete�
 BARS A�
 BARS B�
 BARS D�
 BARS E�
 BARS F�
 BARS G�
 WEIGHT�


No.�
 No.�
 No.�
 No.�
 No.�
 No.�


DI-3A�
 -�
 -�
 -�
 -�
 3�
 -�
-�
 -�
 -�


3�


3�


3�


DI-3B�
 3�


3�


3�


3�


3�


3�


3�


3�


3�


3�


DI-3C�
 3�


3�


3�


3�


Ft.�
 Sq. Ft.�
 Cu. Yds.�
 Lin. Ft.�
 Lbs.�


2'-6"�


4'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


1.15�


1.83�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.26�


2.59�


3.02�


3.46�


3.90�


4.34�


4.78�


5.22�


5.66�


6.09�


3.01�


3.45�


3.89�


4.33�


4.77�


5.21�


5.65�


6.09�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


5�


5�


5�


5�


5�


5�


5�


5�


5�


10�


10�


10�


10�


10�


10�


10�


10�


2�


6�


10�


14�


18�


22�


26�


30�


34�


4�


8�


12�


16�


20�


24�


28�


32�


Lin. Ft.�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


1�


3�


3�


3�


3�


3�


3�


3�


3�


3�


5�


5�


5�


5�


5�


5�


5�


5�


Lin. Ft.�


BARS C�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


Lin. Ft.�
 Lin. Ft.�
 Lin. Ft.�
 Lin. Ft.�
No.�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


4�


4�


4�


4�


4�


4�


4�


4�


4�


8�


8�


8�


8�


8�


8�


8�


8�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


3�


3�


3�


3�


3�


3�


3�


3�


3�


6�


6�


6�


6�


6�


6�


6�


6�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'*6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


6�


4�


4�


4�


4�


4�


4�


4�


4�


4�


2�


2�


2�


2�


2�


2�


2�


2�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


22�


64�


111�


158�


204�


251�


298�


345�


391�


438�


111�


158�


205�


252�


298�


345�


392�


439�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


+�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-3A, 3B, 3C�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.10�


SHEET  2 OF 2�
233�


302�


DEPTH OF INLET (H) TO BE SHOWN ON PLANS.�


THE "H" DIMENSION SHOWN ON THE STANDARDS�

AND SPECIFIED ON THE PLANS WILL BE�

MEASURED FROM THE INVERT OF THE OUTFALL�

PIPE TO THE TOP OF THE STRUCTURE.�

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY�

FOR ESTIMATING PURPOSES AND THE ACTUAL�

DIMENSIONS SHALL BE DETERMINED BY THE�

CONTRACTOR FROM FIELD CONDITIONS.�


WHEN SPECIFIED ON THE PLANS THE INVERT IS�

TO BE SHAPED IN ACCORDANCE WITH STANDARD�

IS-1.  THE COST OF FURNISHING AND PLACING ALL �

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.�


IN THE EVENT THE INVERT OF THE OUTFALL�

PIPE IS HIGHER THAN THE BOTTOM OF THE�

STRUCTURE, THE INVERT OF THE STRUCTURE�

SHALL BE SHAPED WITH CEMENT MORTAR TO�

PREVENT STANDING OR PONDING OF WATER�

IN THE STRUCTURE.  THE COST OF FURNISHING�

AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�


STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"�

OR GREATER.  FOR DETAILS SEE STANDARD ST-1.�


THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.�


  4 X 8" SMOOTH DOWELS AT APPROXIMATELY�

12" C-C TO BE PLACED IN ALL AREAS ADJACENT�

TO ABUTTING CONCRETE TO PREVENT�

SETTLEMENT.�

 �

3" DIAMETER WEEP HOLE TO BE LOCATED TO�

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH�

12"X12" PLASTIC HARDWARE CLOTH ‚" MESH�

OR GALVANIZED STEEL WIRE, MINIMUM WIRE�

DIAMETER 0.03", NUMBER 4 MESH HARDWARE�

CLOTH ANCHORED  FIRMLY TO THE OUTSIDE�

OF THE STRUCTURE.�

 �

ALL REINFORCING STEEL SHALL HAVE A MIN.�

COVER OF 2".�

 �

ALL REINFORCING STEEL TO BE CUT CLEAR OF�

ALL OPENINGS BY 2".�

 �

CAST-IN PLACE CONCRETE IS TO BE CLASS A3�

(3000 PSI).  PRECAST CONCRETE IS TO BE�

4000 PSI.�

 �

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE�

SHOWN ON PLANS.�

 �

IF INLET IS CONSTRUCTED IN MEDIAN CURB OR�

WITH INTEGRAL CURB, GUTTER IS TO BE�

OMITTED (SEE DETAIL).�

 �

STANDARD INLETS MAY BE CONSTRUCTED WITH�

CONCRETE BLOCKS IN ACCORDANCE WITH THE�

DETAILS SHOWN ON STANDARD DRAWING DI-MB.�


THIS AREA MAY BE EARTHEN, IN WHICH CASE�

THE EXPANSION JOINTS WILL APPLY ONLY TO�

CURB AND GUTTER.�

 �

CONCRETE QUANTITIES SHOWN ARE FOR DEPTH �

(H) OF 5'-2" WITHOUT PIPES.  THE AMOUNT�

DISPLACED BY PIPES MUST BE DEDUCTED TO�

OBTAIN TRUE QUANTITIES.  FOR INLETS OF�

DIFFERENT DEPTHS ADD OR SUBTRACT 0.32�

CUBIC YARDS OF CONCRETE FOR EACH FOOT�

OF DEPTH.�

 �

LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1�

OF 2 IS TO BE L  16" AT 4.10 LBS./FT..�

 �

 DENOTES LENGTH OF ONE (1) BAR.�

 �

ALL REINFORCING BARS TO BE  5.�

 �

WHEN INLET IS USED IN 4'-0" MEDIAN, BACK OF�

INLET IS TO BE SHAPED TO CONFORM TO �

PROPOSED CURB.�


TABLE  OF  QUANTITIES�


REINFORCING STEEL�


NOTES�


STANDARD CURB DROP INLET�

12" - 30" PIPE:  MAXIMUM DEPTH (H) = 8'�
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SECTION A-A

NOSE DETAILS

SECTION B-B

DETAIL WHEN USED

ADJACENT TO CURB

WITHOUT GUTTER

PLAN VIEW

FRONT ELEVATION VIEW

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

DI-4A, 4B, 4C

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

104.15

REVISION DATE

302

233

STANDARD CURB DROP INLET
36" - 48" PIPE:  MAXIMUM DEPTH (H) = 8'

H

L L

H

L
DI-4CDI-4BDI-4A

FLOW FLOW FLOW

FOR USE ON GRADES

FOR USE IN SAGS

BOTH SIDES TO BE SYMMETRICAL

B

B

BARS ABARS F

BARS F BARS B

FACE OF CURB

BARS D

BARS C

FOR DETAILS OF INLET FRAME

& COVER SEE STANDARD IC-2.

BARS G

2"

2"

BARS G

BARS H

CRACK CONTROL JOINT CRACK CONTROL JOINTGUTTER

EXPANSION JOINT

BACK OF SIDEWALK EXPANSION JOINT

BARS F

BARS E

BARS B
APPROACH GUTTER

WARPED GUTTER

BARS A

5
•
"

2"

TYPE A

BARS F

4
†
"

2"

  HARDWARE 

D

WARPED GUTTER

SUBBASE
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5
•

"

BARS A

BARS D

BARS G

BARS C

2"

BARS C & H

CLOTH

4
‚

"

TYPE B

GALVANIZED

1
"

12" MIN.
9" MIN.

BARS G

BARS F

BARS E

WEEP HOLE

(GUTTER REMOVED)
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APPR. PAVEMENT

WARPED PAVEMENT

KEYED CONSTE. JOINT

SEE NOTE 5.

STEPS. 

BENT PLATE

5"X‚" 

SEE NOTE 8.

WEEP HOLE. 
+
 

WELDED TO BENT PLATE AT 2'-0" C-C.

WITH •" X 4" STUD SHEAR CONNECTORS 

ANGLE OF 68°30' AND IS TO BE ANCHORED 

GALVANIZED PLATE TO BE BENT ON AN 

CG-6 STANDARDS.

DETAIL SHALL BE USED WITH CG-2  AND 

CG-3 AND CG-7 STANDARDS.  TYPE B NOSE 

TYPE A NOSE DETAIL SHALL BE USED WITH 

IRON @ 2' C-C

WELDED TO ANGLE 

CONNECTOR 

•"X4" STUD SHEAR 

APPR. GUTTER

JOINT
CONST. 
KEYED 

04/19
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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STANDARD PG-4�
 PAY LINE FOR INLET�


12"�


WELD�

WELD�


IN L 2"X2"X…" AT EACH�

END OF EACH PIPE.�


BAR B�


2"�

 DITCH SLOPE�


NORM
AL BACK SLOPE�


REVISED BACK SLOPE�


BARS C�


PAY LINE FOR INLET�


WEEP HOLE�


H�


3"�


(TYP.)�


APPROXIMATE QUANTITIES�


CONSTRUCTION�


JOINT�


SEE DETAIL  A�


6"�
6"�


8"�



8
'-0

"�



3
'-0

"�



4
'-4

"�



8"�



8
'-0

"�



3
'-5

"�



1'
-0

"�



4"�


7"�



5"�



4"�
4"�



4"�
3'-0"�


3'-8"�

L 2•"X2•"X‚"�


•" X 4"�
 L 2"X2"X…"�


†" HOLES TO BE DRILLED�


2" DIAMETER SOLID STEEL�

BAR @ 10.68 LBS./FT.�


L 2•"X2•"X‚"�


L 2"X2"X…"�


4'-0"�


5"�



3'-0•"�


@ 4" C-C 4 REQ'D.�


4"�


5"�
 3" DIAMETER�


8"�


8"�
8"�
 3'-0"�


4'-4"�


12"�


SHEAR �

CONNECTOR�


1•" DIAMETER �

DOUBLE-EXTRA STRONG�

STEEL PIPE @ 6.41 LBS./FT.�


 4X1'-0" BARS D�


 4X5'-4" BARS B�

@ 8" C-C, 5 REQ'D.�


 6X4'-0" BAR A�


 4X3'-6" BARS C �

@ 8" C-C, 6 REQ'D.�


•"X4" SHEAR�

CONNECTOR�


1'-0"�
 1'-0"�
1'-0"�


CU. YDS.�


4.091�
 60�


LBS.�


INCREMENT PER FOOT OF DEPTH (H)   0.362 CU. YDS.�

CONCRETE TO BE ADDED WHEN DOUBLE GUTTER IS REQ'D.   1.112 CU. YDS.�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


OPEN AREAS AT �

ENDS OF PIPES�

ARE TO BE SEALED �

BY WELDING.�


S
E

E
 �



N

O
T

E
 1

�



@ 8" C-C, 6 REQ'D.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


502�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.24�


SHEET  3 OF 3�


DI-7, 7A, 7B�


APRON IS TO BE CONSTRUCTED TO A DEPTH OF�

1'-0" ON BACK SLOPE SIDE OF INLET (DI-7).    ON�

ROADWAY SIDE, THE DEPTH IS TO BE 1'-0" OR TO�

THE SHOULDER ELEVATION, WHICHEVER IS LESSER.�

 �

ALTERNATE METHODS OF ANCHORING ANGLE IRON�

WILL BE ACCEPTABLE IF APPROVED BY THE ENGINEER.�

 �

COLLAR AND GRATE ARE TO BE GALVANIZED IN�

ACCORDANCE WITH THE SPECIFICATIONS.�

 �

OUTSIDE DIMENSIONS OF GRATE ARE TO BE �

3'-4" X 2'-11 ƒ".�

 �

ALL CONCRETE IS TO BE CLASS A3.�

 �

NORMAL DITCH IS TO BE TRANSITIONED TO TIE�

SMOOTHLY INTO GUTTER.  DITCH GRADE IS TO BE�

ADJUSTED AS NECESSARY TO MEET GRADE�

ELEVATION.�

 �

QUANTITIES SHOWN ARE BASED ON DEPTH H  5'-0".�

 �

THE AMOUNT OF CONCRETE DISPLACED BY PIPES�

MUST BE DEDUCTED TO OBTAIN TRUE QUANTITIES.�

FOR EACH FOOT OF DIFFERENCE IN DEPTH H ADD OR�

SUBTRACT INCREMENT AS SHOWN.�

 �

SEE STANDARD DI-7, DI-7A AND DI-7B FOR DETAILS AND�

DIMENSIONS NOT SHOWN HEREON.�

 �

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE�

ALIGNED PARALLEL TO THE DITCH FLOW.�


CLASS A3 �

CONCRETE�


REINFORCING �


STEEL�


A�


B�


B�
 C�


C�


A�


SECTION B-B�
 SECTION C-C�

DETAIL A�
 ALTERNATE DETAIL A�


SECTION A-A�


B�


B�


C�


C�


NOTES�


STANDARD DI-7, 7A OR 7B WITH FLUME CONNECTION�

12" TO 36" PIPE�
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ROAD AND BRIDGE STANDARDS

REVISION DATE

104.26

SHEET  1  OF 2

DI-10G, 10H, 10

CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-7D)

12" - 36" PIPE:  DEPTH (H)=20’-0" MAX.

GALV. MC

12"
9�"

1
0
"

5
�

"

JOINT

DIAMETER

WEEP HOLE

 5 BARS V1

 5 BARS H

2
’-

4
"

2’-4"

�" EXPANSION JOINT

3’-0"

8"

3"

� 3�

2’-7"

1
’-

9
"

6" 6"

@ 3" C-C

@ 8" C-C

8" 3’-0"

4’-4"

8"

8"

2’-2"5" 5"

6X12X3’-8"

CONNECTORS @ 2’-0" C-C MAX.

PAY LINE

USE STANDARD

WARPED PAVEMENT

FOR USE ON GRADES

L

H

L
H

L

H

H

M
IN
. 

D
 
 
2
4
"

DASHED AREA

SEE DETAIL "A"

SUBBASE

HARDWARE

CLOTH

 5 BARS V

@ 8" C-C

4
�
"

1
2
"

 5 BARS H

GALV. STEEL

1"

WARPED

PAVEMENT

DOUBLE SLOT

TYPE IITYPE I

SINGLE SLOT

ELEVATION

APPROACH PAVEMENT

PAVEMENT

WARPED

V
A

R
IE

S

V
A

R
IE

S

1
"

DI-2 GRATE

APPROACH

PAVEMENT

ELEVATION

 5 BARS V

@ 8" C-C

FOR USE IN SAGS.

BOTH SIDES TO BE

SYMMETRICAL.

TYPE II  DESIGN

1
’-

5
"
 
T

O
 

1
’-

8
"

8
"

9
"

9
"

1
"

 8 BARS A @ 6" C-C

1’-8"

M
A

X
. 

2
0
’-

0
"

8"3’-0"

4’-4"

@ 12" C-C

@ 12" C-C

 5 BARS U-2 

1’-11�"

1’-11�"

1’-11�"

1’-11�"

9
"

�" EXPANSION 

GALV. WITH �"X4" STUD SHEAR

2�"X2�"X1/4"X L+1’-4" 

@ 8" C-C

 4 BARS B @ 18"C-C

 4 BARS V-2 

GALV. MC 6X12X3’-8"

�L 2 X2 � X �

@ 6" C-C

12" LENGTH,

 8 PLAIN DOWELS, 

@ 18"C-C

 4 BARS V-2 

EACH END OF INLET

 4 BARS V-3, 4 BARS 

@ 8" C-C

 4 BARS B 

@ 12" C-C

 5 BARS U-2 

@ 5" C-C

 4 BARS E 
1
’-

8
"
 
T

O
 

1
’-

1
1
"

DI -10G DI -10H

 5 BARS V
@ 8" C-C

SEE NOTE 18

3� -�

3�  �

8"

NOTE 5

STEPS.  SEE

JOINT

�" EXPANSION 

 @ 5" C-C

  4 BARS E 

SEE NOTE 7.

WEEP HOLE.

SHEET 2 OF 2.

SHOWN SEE 

AND NOTES NOT 

AND QUANTITIES 

FOR DIMENSIONS 

CONNECTOR

STUD SHEAR

�" X 4" 

+

8"

DI -10

01/13
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B�


B�


A�


A�


LIMITS OF PAY LINE�


L�


ST'D. DI-1�


COLLAR & GRATE�


WARPED�


PAVEMENT�


BARS F�


BARS F�


PAVEMENT�


WARPED�


DASHED LINES SHOWN IN�

SECTION A-A HEREON�


WALL FOR TYPE I  STRUCTURES�

WHICH REQUIRE SINGLE�


CHAMBER ONLY.�


C�


BARS V�


H
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4
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BARS V1�


BARS H1 TYPE I�


BARS H2 TYPE II�


12
"�



10

"�



3"�



GALVANIZED�


TYPE I SINGLE CHAMBER SINGLE THROAT�


LIMITS OF PAY LINE�


TYPE II DOUBLE CHAMBER, DOUBLE THROAT�


LIMITS OF PAY LINE�


3"�



BARS H2�


BARS H�


BARS M1�


BARS V2�


BARS V-2�


1"�



TYPE II  INLET�


8"�
 8"�


8"�
 2'-2"�
 8"�


3'-0"�


2'-4"�
 8"�


6"�



8"�



2'-4"�
8"�


INDICATE 8" THICK BACK-�


8
•"

�



2
0
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0
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A
X

.�

9"�




BARS H�


1"�



3'-0"�


SUBBASE�


8"�


CONSTRUCTION OR EXPANSION JOINT�


D�


L 2•"X2•"X1/4"�


ST'D.DI-1 �

COLLAR & GRATE�


APPROACH PAVED SHOULDER�


ST'D.DI-1 �

COLLAR & GRATE�


HARDWARE  �

CLOTH�


BARS H1�


BARS V�


D�


C�


45^�


ST'D. ST-1.�

SEE NOTE 5�


SEE NOTE 2�


SEE �

NOTE 1�


(NOT TO SCALE)�


DOWELS�

BARS B�


DOUBLE THROAT�


REFER TYPE II�


BARS H�


B
A

R
S
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1
�




SINGLE�


THROAT�


REF. TY.�


B
A

R
S

 A
�



3"�




3"�
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BARS V�
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3'-0"�


1'-8"�


1'-11†"�


4"�



6"�
4"�



6"�


BARS A-1�

@ 12" C-C�


BARS B-1�


@ 8" C-C �

VERTICAL�


1"�



1"�



I   & II�


ST'D. ST-1�


BARS V�
 BARS V1�
 BARS V2�


BARRIER�


(NOT TO SCALE)�


BARS H�


BARS H2�


BARS H�


B
A

R
S

 V
�




B
A

R
S

 V
�




8'-0"�


6'-8"�


3'
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"�



2
'-2

"�
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'-2

"�



3'
-6

"�



ST'D. ST-1�


ST'D. ST-1�


12
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GALVANIZED�


‚�


GALVANIZED�


2'-7"�


2
'-7

"�



9"�



L 2•"X2•"X1/4"�


MC 6X12X3'-2"�


•"X4" STUD �

SHEAR CONNECTOR�
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SEE NOTE 2�


SUBBASE�

HARDWARE  �

CLOTH�


BARS H1�
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SEE �

NOTE 24�
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SEE NOTES ON SHEET 2 OF 2�


BARS B�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.28�


SHEET  1  OF 2�


DI-10J, 10K, 10L�


MC6X12�


WEEP HOLE. �

SEE NOTE 23�


PLAN VIEW�


SECTION A-A�


SECTION B-B�


SECTION C-C�


TYPE I  & II�

TYPE II�


SECTION D-D�


COLLAR DETAIL�


SECTION�


PLAN�


CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-8A)�

12" - 24" PIPE:  DEPTH (H) = 20' MAX�
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DI-10L�
DI-10K�


2'-2"�


DI-10J�


C�
 C�


8
•"

�



12
"�


1"�



45^�


3"�



3'-0"�


8"�


2'-4"�


1'-8"�
 8"�


9"�



1'
-1

0"
�




MC6 X 12�


8"�



L 2•"x2•"x1/4"�


2�


L�
 (2'   6")�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


21.�


22.  MAXIMUM PIPE SIZE IS 24" DIAMETER.�


VARIES GREATER THAN:�


 �

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR �


 �

GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER�

THE COLLAR AND EXTENDED INTO SIDEWALLS TO�

WITHIN 2" OF OUTSIDE FACE.�

 �

ALL REINFORCING BARS ARE TO BE GRADE 60�

STEEL WITH MIN. OF 1•" CONCRETE COVER.�


TOP SLAB OPENING ARE TO BE FIELD CUT TO�

PROVIDE THE REQUIRED COVER.�

 �

DO NOT LOCATE STANDARD ST-1 STEPS ON�

CHAMBER WALLS THAT HAVE PIPES WHEN�

POSSIBLE.�

 �

8 DOWELS REQUIRED  FOR DI-10L, MIN.�


ADDITIONAL FOOT.�

4 DOWELS REQUIRED FOR DI-10K, MIN.�


ADDITIONAL FOOT.�

 �

12 BARS A REQUIRED FOR DI-10L.�

 �

LENGTH OF BARS A, DI-10L �


                                                        �


 �

DO NOT USE WITH DI-10J.�

 �


 �


 �

ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT �

OF DEPTH.�

 �


 �

24 BARS A ARE REQUIRED FOR DI-10L.�

 �

DO NOT USE WITH DI-10J.�

 �


                                                             �


 �

A MINIMUM 22" FOOTING DEPTH IS REQUIRED FOR �


 �

REFER TO PLANS FOR STRUCTURE LOCATIONS, �

DATA AND DIMENSIONS.�

 �

REFER TO PLANS FOR LOCATIONS OF PIPES �

AND INVERTS.�

 �

FOR TYPE III , COST OF ACCOMMODATION OF �

INLET THROAT IS TO BE INCLUDED IN COST �

OF WALL BARRIER.�

 �


FOOTING DETAILS.�


 �


TYPE I  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER�

TYPE II  DENOTES INLET WITH  DOUBLE THROAT �

AND CHAMBER.�

TYPE III  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER ADJACENT TO WALL OR BARRIER.�


+�


23.�


MEDIAN BARRIER, SEE STANDARD MB-8A.�


FOR TYPE III , SEE WALL PLANS FOR WALL�


3" DIAMETER WEEP HOLE TO BE LOCATED TO �

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH �

12" X 12" PLASTIC HARDWARE CLOTH ‚" MESH �

OR GALV. STEEL WIRE, MIN. WIRE DIAMETER 0.03",�

 4 MESH HARDWARE CLOTH ANCHORED FIRMLY �

TO OUTSIDE OF THE STRUCTURE.�


#�


USE 6 BARS F FOR DI-10L TYPE I. �


USE 12 BARS F FOR DI-10L TYPE II .�


DO NOT USE WITH TYPE III .�


=�


FORMING THE INLET SLOT.  SEE PLANS FOR�

LENGTH "L".�


L  4'  0".  ADD 2 DOWELS FOR EACH�


0' TO 18" MAX. TYPE II  CHAMBER.�

4" TO  �
3' MAX. TYPE I  CHAMBER.�


ANY BAR IN CONFLICT WITH PIPE SHELL AND/OR�


L  7'  0".  ADD 2 DOWELS FOR EACH�


WHEN SPECIFIED ON THE PLANS, THE INVERT �

IS TO BE SHAPED IN ACCORDANCE WITH THE�


AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�


25.�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET  2 OF 2�


104.29�


REVISION DATE�
 233�
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APPROACH �

PAVED�

SHOULDER�


STANDARD DI-1�

COLLAR & GRATE�


BARS V�


BAR H1�


ST'D. ST-1.�

SEE NOTE 5.�


BARS V�


BARS H�
 BARS H1�


BARS V�


LIMITS OF PAY LINE�

GALVANIZED�


SEE �

NOTE 20.�


M
IN

.�



MIN.�


4'-0" MIN.�
 6'-0" MIN.�


MARK�


REINFORCING STEEL�


SIZE�
 NO.�
 LENGTH�


AS�
 6 �
A�


A-1�


B�


B-1�

9�


DOWELS�


F�
  3 �


H�


H1�


SHOWN�

4�


4�


3�


4�


4�


5�


5�


5�


(2xL)  2�


2x(L-4)�


L - 2'-6"�


4'-0"�


1'-1"�


1'-0"�


1'-6"�


3'-2"�


2'-8"�


12�


12�


12�


8�


6�


6�


10�


+�
L  (2'-4")�


+�


(4xH)   10�


SPACE�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 9�
 SEE NOTE 10�


SEE NOTE 6�


SEE NOTE 7�
 SEE NOTE 8�


(4xH)   8�


+�

+�


SPA.�
LENGTH�
NO.�
SIZE�


REINFORCING STEEL�


MARK�


A-1�
 12"�


B-1�


10"�
16�

H-2�


12�
V-1�


30�
V-2�


12�
A�


12"�
B�


DOWELS�


1-6"�

 6�
F�


12"�
H�


10"�
H-1�


30�

V�


5�

M-1�


12"�

4�


M�


SHOWN�

AS�


DOUBLE NO.�


SHOWN FOR�


TYPE I�


4�


4�


4�


5�


5�


5�


5�


4�


4�


3�


4�


4�


4�


5�


(2xL)  2�


4(L-4)�


4'-0"�


L (2'-4")�


7'-8"�


L- (2'-6")�


1'-1"�


1'-0"�


3'-2"�


2'-8"�


3'-2"�


1'-8"�


8"�


8"�


8"�


6"�


6"�


8"�


5"�


(4  H)  16�


(4  H)  8�
+�
 +�
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 +�
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LENGTH  H�


LENGTH  H�


H - (1'-2")�


SEE NOTE 12�


SEE NOTE 15�
 SEE NOTE 14�
 SEE NOTE 8�


SEE NOTE 15�


SEE NOTE 15�
 SEE NOTE 13�


9�


24.�


FOR USE ADJACENT TO WALL�


OR BARRIER WITH SAFETY SHAPE�


TYPE - II  INLET�


NOTES�


(TYPE III )�


CONCRETE BARRIER DROP INLET (WITH MB-8A)�

12" - 24" PIPE:  DEPTH (H)= 20' MAX.�


TYPE I  & III  INLET�
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SECTION A-A

PLAN

LONGITUDINAL SECTION
(WHEN INLET IS LOCATED ABOVE NORMAL DITCH GRATE)

CONCRETE GUTTER TO BE

10:1 SLOPE

STEEPEST

DESIRABLE

SLOPE 3:1

FRAME ANCHOR

BARS V @

BARS L @

A

B

BARS L @

L
1

BARS V @

2" 2"
H
 
-
 

V
A

R
IA

B
L

E

SECTION B-B

(CHAMBER NOT SHOWN)

(CHAMBER NOT SHOWN)

(SLOT MAY BE CAST IN PLACE OR PRECAST)

NOTES:

1
’-

4
"

3" WEEP HOLE

8"

6�" C-C

1
’-

8
"

2
’-

4
"

4
"

12" C-C

3’-8"

8
"

8"

1
’-

2
"

8"

6�" C-C

BARS V @ 

12" C-C

BARS H @ 3�" C-C

12" C-C

8" 2’-0"

3’-4"

8"

2
’-

4
"

4" DEPTH

B

A

1’-4"

1
’-

4
"

1’-4"

DOWELS @ 12" C-C BARS C @ 6" C-C

SEE NOTE 4

HARDWARE CLOTH

FRAME ANCHOR

�" DIAMETER BENT BAR 

NOTE: 

FOR GRATE TYPE I  & II   DIMENSIONS 

SEE GRATE DIMENSION TABLE 

GRATE SECTION X-X

FRAME SECTION Y-Y

FRAME SECTION X-X

�"

2"

4"

8
"

DITCH GRADE

NORMAL MEDIAN

SEE NOTE 5

6"
12"6"

2
�

"

1�"

�
"

2
�

"

10"

23�"

(
4
)

1�"1�"

23�"

�"

1
�

"

24"

1�"

FOR �" DIA. BARGRATE SECTION Y-Y

(1)

(3)

26"

(
4
)1
�

"

(2)

TYPE

GRATE

(1)

WIDTH

OPENING

(2)

THICKNESS

BAR

(3)

WIDTH

END SECTION

TYPE I
5 OPENINGS

3�"

4 BARS

1�"
2�" 3�"

TYPE II
8 OPENINGS

1�"

7 BARS

1�"

GRATE DIMENSIONS

2�" 3�"

(4)

THICKNESS

GRATE

48"

26�"

FRAME AND GRATE PLAN

GRATE

4’-0" DOUBLE GRATE FRAME

�"

�
"

�
"

�"

X X

Y

�"

2’-0" SINGLE GRATE FRAME

DUMP NO WASTE DUMP NO WASTE

DRAINS TO WATERWAYSDRAINS TO WATERWAYS

FRAME

Y

SEE NOTE 9

LETTERING

�" MIN. RAISED 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

104.31

REVISION DATE

DI-12, 12A

302

233

MULTIGRATE DROP INLET

FOR PIPE SIZES 12" TO 72"

= VARIABLE, 3’-8" MIN./13’-8�" MAX.

x 6" WIDTH.

 78 OR  8 GRADATION REQUIREMENTS

 8 OR CRUSHED GLASS MEETING

4" DEPTH AGGREGATE  68,   78, OR

PROVIDED AS DIRECTED

BACK-UP BERM TO BE 

INLET ELEVATION

ADJUSTED TO MEET 

GUTTER GRADE 

DESIRABLE SLOPE

10:1 MAXIMUM 

CONCRETE GUTTER

USED WITH DI-12A ONLY

INTERMEDIATE LENGTH

SEE TABULATION CHART FOR

9.   DI-12 AND DI-12A ARE NOT TO BE UTILIZED IN LOCATIONS NORMALLY SUBJECT TO TRAFFIC.

   FIRMLY TO OUTSIDE OF STRUCTURE.

   STEEL WIRE, MINIMUM WIRE DIAMETER  0.03", NUMBER 4 MESH HARDWARE CLOTH ANCHORED 

6.   3" DIAMETER WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH �" MESH OR GALVANIZED 

   GUTTER DETAIL WILL BE REQUIRED ON PLANS.

7.   IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW FOR ADJUSTED GRADE TO INLET, A SPECIAL 

   AND TYPE II   GRATE.

4.   SEE GRATE DIMENSION TABLE FOR SIZE AND NUMBER OF GRATE OPENINGS REQUIRED FOR TYPE I  

5.   PAVED DITCHES ARE TO BE TRANSITIONED TO MEET INLET GUTTER AS SHOWN IN STANDARD PG-2A. 

   GRATES.  LOCATION OF LETTERING MAY VARY BY MANUFACTURER.

10.  DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED ON ALL DI-12 

8.   GRATE BARS TO BE PARALLEL TO DITCH FLOW.

   OR UNMARKED).

   ACCESS ROUTE, SUCH AS A SIDEWALK, SHARED USE PATH, OR  PEDESTRIAN CROSSING (MARKED

1.    TYPE I AND TYPE II GRATES SHALL NOT BE LOCATED WITHIN THE LIMITS OF ANY PEDESTRIAN

2.   TYPE I  GRATE:  LIMITED ACCESS AND RURAL UNLIMITED ACCESS

3.   TYPE II  GRATE:  URBAN AREAS

08/14
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NOTES

TABULATION CHARTS

APPROXIMATE QUANTITIES DI-12B ONLY

REINFORCING CONCRETE CHAMBERL
L1 CONCRETE

STEEL
NUMBER

GRATES

.35

CU. YDS.

LBS.

INCREMENTS PER FOOT

(MINIMUM HEIGHT) SLOT 4’ TO 14’

CU. YDS.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(SEE NOTE 23)

(SEE NOTES 19 & 24)

FRAME AND GRATE PLAN

�"

2"

4"

8
"

BENT BAR 
�" DIAMETER

FRAME ANCHOR

GRATE

25.

TYPE I

TYPE II

3�"2�"

GRATE SECTION X-X

FRAME SECTION Y-Y

FRAME SECTION X-X

GRATE SECTION Y-Y

4’-0" DOUBLE GRATE FRAME

�"

�
"

�
"

�"

X X

Y

�"

6"12"

(1)

(3)

26"

48"

6"

(
4
)

1
�

"

2
�

"

1�"

�
"

2
�

"

10"

23�"

(
4
)

1�"1�"

23�"

(2)

�"

1
�

"

24"

1�"

FOR �" DIA. BAR

2’-0" SINGLE GRATE FRAME

NOTE:

FOR GRATE TYPE I  & II   DIMENSIONS

SEE GRATE DIMENSION TABLE 

2�" 3�"

26�"

DUMP NO WASTE DUMP NO WASTE

DRAINS TO WATERWAYSDRAINS TO WATERWAYS

FRAME

Y

26.

SEE NOTE 9

LETTERING

�" MIN. RAISED

OF LETTERING MAY VARY BY MANUFACTURER.

IS REQUIRED ON ALL DI-12 GRATES.  LOCATION 

DUMP NO WASTE DRAINS TO WATERWAYS LETTERING

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

104.34

SHEET  2 OF 2

503

241

DI-12B, 12C

MULTIGRATE DROP INLET

FOR PIPE SIZES 12" TO 36"

DI-12, DI-12A.

FOR DEPTH GREATER THAN 6’-6", USE ST’D. 

DEPTH OF INLET (H) TO BE SHOWN ON PLANS.

CONTRACTOR FROM FIELD CONDITIONS.

DIMENSIONS SHALL BE DETERMINED BY THE 

FOR ESTIMATING PURPOSES AND THE ACTUAL 

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY

PIPE TO THE TOP OF THE STRUCTURE.

MEASURED FROM THE INVERT OF THE OUTFALL

AND SPECIFIED ON THE PLANS WILL BE

THE "H" DIMENSION SHOWN ON THE STANDARDS

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE

IS-1.  THE COST OF FURNISHING AND PLACING ALL

TO BE SHAPED IN ACCORDANCE WITH STANDARD

WHEN SPECIFIED ON THE PLANS THE INVERT IS

PRICE FOR THE STRUCTURE.

THE SHAPING IS TO BE INCLUDED IN THE BID

AND PLACING ALL MATERIALS INCIDENTAL TO

IN THE STRUCTURE.  THE COST OF FURNISHING

PREVENT STANDING OR PONDING OF WATER

SHALL BE SHAPED WITH CEMENT MORTAR TO

STRUCTURE, THE INVERT OF THE STRUCTURE

PIPE IS HIGHER THAN THE BOTTOM OF THE

IN THE EVENT THE INVERT OF THE OUTFALL

OR GREATER.  FOR DETAILS SEE STANDARD ST-1.

STEPS ARE TO BE PROVIDED WHEN H IS 4’-0"

THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

TO PREVENT SETTLEMENT.

IN ALL AREAS ADJACENT TO ABUTTING CONCRETE

  4 DOWELS 12" LONG, 12" C-C TO BE PLACED

FIRMLY TO THE OUTSIDE OF THE STRUCTURE.

NUMBER 4 MESH HARDWARE CLOTH ANCHORED

STEEL WIRE, MINIMUM WIRE DIAMETER 0.03",

HARDWARE CLOTH �" MESH OR GALVANIZED

3" DIAMETER WEEP HOLE 12"X12" PLASTIC

COVER OF 2".

ALL REINFORCING STEEL SHALL HAVE A MIN.

ALL OPENINGS BY 2".

ALL REINFORCING STEEL TO BE CUT CLEAR OF 

4000 PSI

(3000 PSI).  PRECAST CONCRETE IS TO BE

CAST-IN PLACE CONCRETE IS TO BE CLASS A3

SHOWN ON PLANS.

LENGTH OF SLOT (L) WILL IN EVERY CASE, BE

ALL REINFORCING BARS TO BE  4

ALIGNED PARALLEL TO THE DITCH FLOW.

GRATE BARS TO BE INSTALLED SO THEY WILL BE

DI-12C-----PERIPHERAL GUTTER

DI-12B-----NO GUTTER

INLET GUTTER AS SHOWN IN STANDARD PG-2A.

PAVED DITCHES ARE TO BE TRANSITIONED TO MEET

TRUE QUANTITIES.

PIPE DISPLACEMENTS MUST BE DEDUCTED TO OBTAIN

QUANTITIES SHOWN ARE FOR INLETS WITHOUT PIPES.

ROUNDED CONCRETE GUTTER OF DI-12C.

TRANSITION IS TO BE SHAPED TO CONFORM TO

PAVED TRANSITION WHERE REQUIRED ON PLANS.

THAN MINIMUM 3’-8".

ADDITIONAL FOOT OF SLOT LENGTH GREATER

ADD 0.07 CU. YDS CLASS A3 CONCRETE FOR EACH

DI-12C CONCRETE GUTTER INCREMENT:

DETAIL WILL BE REQUIRED ON PLANS.

FOR ADJUSTED GRADE TO INLET A SPECIAL GUTTER

IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW

TYPE I  GRATE:  LIMITED ACCESS AND RURAL

            UNLIMITED ACCESS

L   LENGTH ROUNDED FOR PLAN USE.

INCREMENT BELOW.

FOR OTHER LENGTHS SEE CONCRETE GUTTER

SHOWN I S FOR A MINIMUM SLOT LENGTH OF 3’-8".

QUANTITIES FOR CONCRETE GUTTER.  QUANTITY

0.36 CU. YDS. OF CLASS A3 CONCRETE TO DI-12B

DI-12C:  FOR APPROX. QUANTITIES FOR DI-12C, ADD

LOCATIONS NORMALLY SUBJECT TO TRAFFIC.

DI-12B AND DI-12C ARE NOT TO BE UTILIZED IN

14

12

10

8

6

4

2.40

2.09

1.79

1.48

1.28

0.99

283.93

242.45

203.37

161.90

122.81

81.27

7

6

5

4

3

2

13’-8�"

11’-8"

9’-8�"

7’-8"

5’-8�"

3’-8"

NOTE 23)

(SEE 

TYPE

GRATE

5 OPENINGS

3�"

8 OPENINGS

1�"

4 BARS

1�"

7 BARS

1�"

GRATE DIMENSIONS

(4)

THICKNESS

GRATE

(3)

WIDTH

END SECTION

(1)

WIDTH

OPENING

(2)

THICKNESS

BAR

     ROUTE, SUCH AS A SIDEWALK, SHARED USE PATH, OR PEDESTRIAN CROSSING (MARKED OR UNMARKED).

27.     TYPE I AND TYPE II GRATES SHALL NOT BE LOCATED WITHIN THE LIMITS OF ANY PEDESTRIAN ACCESS

TYPE II  GRATE:  URBAN AREAS

08/14
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EDGE OF PAVEMENT

D

C

SECTION D-D

PAY LINE

AA

FLOW

TYPE I I   LENGTH=20'-8"

TYPE I   LENGTH=10'-8"

2
'-

0
"

3'-0" 2'-0"
B

B

PLAN

BREAK LINE

SHOULDER

PLAN

SECTION A-A

 5 BARS J @12" C-C

REQUIRED

ST'D. IS-1 SHAPING

FLOW

 3 BARS L @ 12" C-C

 5 BARS U @ 4" C-C

(ROADWAY LOCATION)

TERMINAL WALL

BRIDGE

15" CORRUGATED PIPE

PAY LINE

TOP CAP GALV.  STEEL

4"

4"

BREAK LINE

SHOULDER

2
'-

6
"1
1
"

ELEVATIONELEVATION ELEVATION

FLOW FLOWFLOWFLOW

5'-0"

NOTES

1.

2.

3.

4.

D

NUT AND FLAT WASHER.  GALVANIZED.

(RIGHT ANGLE BEND) WITH SELF LOCKING 

HOOK BOLTS •" X 8" X 2" X 1 •" 

C

NOT SHOWN)

RAIL ELEMENT 

(BLOCKOUT AND 

GUARDRAIL POST

PIPE

15" CORRUGATED 

SHOULDER

WARPED PAVED 

PAVEMENT

EDGE OF 

10.

FOR GUARDRAIL  DETAILS

SEE ST'D.  GR-FOA-2 

CONFLICT WITH 15" CORRUGATED PIPE

PLACE GUARDRAIL  POST TO AVOID 

TERMINAL WALL FLUSH.

TIE CURB INTO BRIDGE 

 

BACK-UP MATERIAL REQUIRED

ASPHALT CONCRETE CURB 

9.

8.

7.

6.

5.

(BRIDGE RUN ON & RUN OFF LOCATION)

10'-6‚"

4
"

WITH REQ'D 15" CORRUGATED PIPE.

PLACE GUARDRAIL  POST TO AVOID CONFLICT

(ON GRADE LOCATION)

LEFT HAND

(SAG  LOCATION)

RIGHT OR LEFT HAND
(ON GRADE LOCATION)

RIGHT HAND

NOTE 9

SEE 

BRIDGE TERMINAL WALL

NOTE 9

SEE

(IF USED)

SLAB

APPROACH

(SEE NOTE 9)

CURB

ASPHALT

SEE NOTES 7 AND 8

VARIABLE LENGTH

TOP CAP GALV.  STEEL

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 2

104.35

REVISION DATE

302

233

SHOULDER SLOT INLET

DI-13

(SEE NOTE 9)

ASPHALT CURB

(SEE NOTE 9)

ASPHALT CURB

(SEE NOTE 8)

CONCRETE CURB

(SEE NOTE 9)

ASPHALT CURB

10/09

SECTION B-B ON SHEET 2 OF 2.

FOR DETAILS OF SLOT INLET AND PIPE INSTALLATION, SEE 

SHALL BE PAID FOR SEPERATELY FROM THE DI-13 STRUCTURE. 

OF MC-3B CURB AND ASPHALT CONCRETE  CURB BACKUP MATERIAL 

ROADWAY PLANS FOR THE REQUIRED LENGTH OF CURB.  THE COST

THIS LIMIT AND THEN TRANSITIONED DOWN IN 5 FEET.  SEE THE 

LEVEL.  LONGER LENGTHS OF CURB MAY BE NEEDED BEYOND 

PAST THE END OF THE INLET AND TRANSITION DOWN TO GRADE 

STANDARD MC-3B ASPHALT CURB SHALL BE EXTENDED 5 FEET 

SHALL BE PAID FOR SEPERATELY FROM THE DI-13 STRUCTURE.

CG-3 CURB AND ASPHALT CONCRETE CURB BACK UP MATERIAL 

PLACED BEHIND CG-3 AS SHOWN IN SECTION C-C.  THE COST OF 

WALL.  ASPHALT CONCRETE CURB BACK UP MATERIAL SHALL BE 

END OF THE INLET TO THE BEGINNING OF THE BRIDGE TERMINAL 

STANDARD CG-3 CONCRETE CURB SHALL BE PLACED FROM THE 

APPROACH SLAB.

PLACED A MINIMUM OF 5 FEET BEYOND THE END OF THE 

OF THE BRIDGE TERMINAL WALL, THE DI 13 STRUCTURE SHALL BE 

THAT INCLUDE AN APPROACH SLAB EXTENDING BEYOND THE END 

FROM THE END OF THE BRIDGE TERMINAL WALL.  IN LOCATIONS

DI-13 STRUCTURE SHALL BE LOCATED A MINIMUM OF 11  FEET 

SECTION 303 OF THE ROAD AND BRIDGE SPECIFICATIONS.

BACKFILL TO BE PLACED AND COMPACTED IN ACCORDANCE WITH 

HAND OR A LEFT HAND UNIT MAY BE USED.

WHEN THIS INLET IS USED IN A SAG LOCATION EITHER A RIGHT 

WHEN FACING THE INLET FROM THE CENTER OF THE ROAD.

THE RIGHT OR LEFT ACCORDING TO THE FLOW DOWN GRADE, 

PRECAST UNITS MUST BE FURNISHED WITH PIPES PLACED TO 

END OF INLET.

PIPES ARE TO BE PLACED ON THE DOWN GRADE OR LOWER 

 

ALL REINFORCING STEEL IS TO BE GRADE 60.

CONCRETE IS TO BE 4000 PSI.

PLACE CONCRETE IS TO BE CLASS A3 (3000 PSI).  PRECAST 

THIS UNIT MAY BE PRECAST OR CAST IN PLACE.   CAST IN 

2016 ROAD & BRIDGE STANDARDS
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25
' C
-C

25
' C
-C

MAX.

MAX.

METHOD I

METHOD II

PI-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

104.37

REVISION DATE

METHOD OF OUTLET PIPE INSTALLATION FOR DI-13

6'

‚": 1'

2' MIN.

BENT JOINT

REQUIRED

PAVED SHOULDER

PAVEMENT

SEE NOTE 8

SEE NOTE 2

(S
EE 

NOTE 
1)

NOTES:

PIPE BEDDING SHALL NOT BE USED.6.

BENT JOINT

REQUIRED

SPECIFICATIONS.

TO THE WALL IN ACCORDANCE WITH SECTION 302 OF THE 

IF A PRECAST STRUCTURE IS USED THE PIPE WILL BE CONNECTED 9.

METHOD I: 

METHOD II: 

SECTION

ES-2 END

STANDARD

SEE NOTE 9

ENDWALL

STANDARD EW-1

SEE NOTE 3 SPECIFICATIONS. 

GALVANIZED IN ACCORDANCE WITH SECTION 233 OF THE 

THE ANCHOR GUY SCREWS AND COUPLING BANDS WILL BE 

ƒ" ROD DIAMETER X 5'-6" LENGTH, WITH A 6" DIAMETER HELIX. 

ANCHOR GUY SCREWS WILL HAVE THE FOLLOWING DIMENSIONS:2.

GUYS.  

INCLUDE FURNISHING AND PLACING COUPLINGS AND ANCHOR 

QUANTITIES. THE LINEAR FOOT COST FOR THE PIPE WILL 

REQUIRED 15" CORRUGATED PIPE.  SEE PLAN FOR LINEAR FOOT3.

302

233

232

STANDARD GUARDRAIL

DI-13 DROP INLET

MATERIAL

CURB BACK-UP

ASPHALT CONCRETE

PRIOR TO INSTALLATION.

SUBMITTAL TO THE ENGINEER FOR REVIEW AND APPROVAL

ANCHOR GUY SCREWS. THE METHOD WILL REQUIRE A 

USED AND CAN BE SECURED TO THE PIPE AND REQUIRED 

ALTERNATE ONLY IF GALVANIZED METAL COUPLING BANDS ARE 

CORRUGATED POLYETHYLENE PIPE MAY BE USED AS AN 4.

THE COUPLING IS TO BE SPACED MID-WAY OF THE COMBINED DISTANCE.

THAT DISTANCE IS TO BE ADDED TO THE LAST FULL 25' SPACE AND 

25 FT. TO THE RECEIVING STRUCTURE AT THE TOE OF SLOPE, 

WHEN THE SPACING OF THE LOWEST COUPLING FALLS CLOSER THAN 8.

WITH ANCHOR GUYS ARE TO BE USED AT 25' C-C MAXIMUM SPACING.

LONGER MEASURED FROM THE BACK OF DI-13 INLET, COUPLING BANDS 

COUPLING BAND AND ANCHOR GUYS.  FOR PIPE LENGTHS 50 FT. AND 

TERMINATE PIPE WITH A STANDARD ES-2 END SECTION ANCHORED WITH10.

SEE NOTE 3

ARE TO BE USED AT 25' C-C MAXIMUM SPACING.

THE BACK OF DI-13 INLET, COUPLING BANDS WITH ANCHOR GUYS 

ENGINEER.  FOR PIPE LENGTHS 50 FT. AND LONGER MEASURED FROM 

STRUCTURE AS DETAILED IN THE PLANS OR DIRECTED BY THE 

TERMINATE PIPE WITH A STANDARD END WALL OR OTHER DRAINAGE7.

25
' C
-C

MAX.

(SEE PLANS FOR REQUIRED TYPE OF STRUCTURE)

ACCORDANCE WITH METHOD II INSTEAD OF METHOD I. 

3:1 AND  FLATTER THE PIPE MAY BE TERMINATED IN 

TERMINATED IN ACCORDANCE WITH METHOD I. FOR SLOPES

SLOPES STEEPER THAN 3:1 (MAX. 1.5:1) THE 15" PIPE WILL BE

OF FILL SLOPE WITH AN APPROPRIATE END TREATMENT.  FOR

THE 15" CORRUGATED PIPE WILL BE TERMINATED AT THE TOE 5.

04/20

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

BANDS WITH ANGLES

PIECE PIPE COUPLING

CORRUGATED TWO 

FOR EACH DI-13 STRUCTURE INSTALLATION.  (SEE DI-13 STANDARD)

SCREWS (INSTALLED 6' FROM THE STRUCTURE) ARE REQUIRED 

CORRUGATED TWO PIECE COUPLING BANDS AND 2 ANCHOR GUY1.

COUPLING BAND

REQUIRED FOR EACH 

2 ANCHOR GUY SCREWS

BANDS WITH ANGLES

PIECE PIPE COUPLING

CORRUGATED TWO 

COUPLING BAND

REQUIRED FOR EACH 

2 ANCHOR GUY SCREWS

2016 ROAD & BRIDGE STANDARDS
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H

M
IN
. 

D
 
 
 
2
4
"

GALV. MC

DASHED AREA
SEE DETAIL "A"

SUBBASE

HARDWARECLOTH

 5 BARS V

@ 8" C-C

4
•
"

1
2
"

SECTION A-A

GALV. MC

SECTION C-C

12" 9•"

1
0
"

5
•

"

DETAIL "A"

COLLAR
GALV. STEEL

1"

WARPED
PAVEMENT

4" BARS E

 5 BARS U-2

SECTION B-BSECTION B-B

SECTION D-D DOUBLE SLOT

TYPE IITYPE I

SINGLE SLOT

ELEVATION

PAVEMENT
WARPED 1

"

V
A

R
IE

S

1
"

APPROACH

PAVEMENT
ELEVATION

 5 BARS V1

 5 BARS H

TYPE II  DESIGN

8
"

9
"

 4 BARS E @ 5" C-C

@ 12" C-C

@ 5" C-C

9
"

1'-8"

9
"

M
A

X
. 

2
0
'-

0
"

6X12X3'-8"

8" 3'-0" 8"

4'-4"

‚ 3•
2'-7"

1
'-

9
"

6" 6"

3‚-‚

3• ‚

@ 3" C-C

@ 8" C-C

8" 3'-0"

4'-4"

8"

8
"

2'-2"5" 5"

6X12X3'-8"
1'-11†" 1'-11†" 1'-11†"

1'-11†"

5
0
"

PAY LINE

PLAN VIEW

C

USE STANDARD

DI-2 GRATE

C

•" EXPANSION JOINT

3'-0"

FRONT ELEVATION

(PAVEMENT REMOVED)

A

B

DB

D

A

8"

8"

@ 18"C-C

 4 BARS V-2 

TOP DESIGN

ALTERNATE

 @ 8" C-C

 4 BARS B

V
A

R
IE

S

D

12" LENGTH, @ 6"C-C

 8 PLAIN DOWELS, 

• EXPANSION JOINT
@ 12" C-C

 5 BARS H 

L 2•X2•X‚

•"X4" STUD

SHEAR CONNECTOR

 5 BARS V
@ 8" C-C

 
T

O
 

1
'-

8
"

1
'-

5
"

 @ 8" C-C

  4 BARS B 
+

PAVEMENT

APPROACH 

 @ 18" C-C

  4 BARS V-2 

(PIPE NOT SHOWN)

FOR USE ON GRADES

L

H

L

H

L

H

FOR USE IN SAGS.

DI -14A

@ 2'-0" C-C MAX.

4" STUD SHEAR CONNECTORS 

L  1'-4" GALV. WITH •" X 

 2•" X 2•" X ‚" X 

+

NOTE:

SEE NOTE 7.

WEEP HOLE.

SEE NOTE 7.

WEEP HOLE.

NOTE 5.

STEPS.SEE

DI -14B DI -14C

BOTH SIDES TO 

BE SYMMETRICAL.

 END OF INLET

 4 BARS EACH 

  4 BARS V-3,

NOT SHOWN SEE SHEET 2 OF 2.

FOR DIMENSIONS, QUANTITIES AND NOTES 

@ 6" C-C 

 8 BARS A

1
'-

1
1
"

1
'-

8
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6'-0" MIN.�


DI-14F�


4'-0" MIN.�


DI-14E�


2'-2"�


MIN.�


DI-14D�


BARS V�


BARS V�


BARS H�
 BARS H1�


8
•"

�



12
"�




M
IN

.�



1"�



45^�


STANDARD DI-1�

COLLAR & GRATE�


3"�



LIMITS OF PAY LINE�


3'-0"�


8"�


2'-4"�


1'-8"�
 8"�


2
0
'-
0
" 

M
A

X
.�




9"�



1'
-1

0"
�




MC6 X 12�


BAR H1�


L 2•"X2•"X1/4"�

GALVANIZED�


2�


L�
 (2'   6")�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


21.�


22.  MAXIMUM PIPE SIZE IS 24" DIAMETER.�


VARIES GREATER THAN:�


 �

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR �


 �

GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER�

THE COLLAR AND EXTENDED INTO SIDEWALLS TO�

WITHIN 2" OF OUTSIDE FACE.�

 �

ALL REINFORCING BARS ARE TO BE GRADE 60�


 �

DO NOT LOCATE STANDARD ST-1 STEPS ON�

CHAMBER WALLS THAT HAVE PIPES WHEN�

POSSIBLE.�

 �

8 DOWELS REQUIRED  FOR DI-14F, MIN.�

L  7'  0".  ADD 2 DOWELS FOR EACH�

ADDITIONAL FOOT.�

4 DOWELS REQUIRED FOR DI-14E, MIN.�

L  4'  0".  ADD 2 DOWELS FOR EACH�

ADDITIONAL FOOT.�

 �

12 BARS A REQUIRED FOR DI-14F.�

 �

LENGTH OF BARS A, DI-14F �


 �

DO NOT USE WITH DI-14D.�

 �


 �


 �

ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT �

OF DEPTH.�

 �


 �

24 BARS A ARE REQUIRED FOR DI-14F.�

 �
 �
 �


SEE PLANS FOR LENGTH "L".�


 �


REFER TO PLANS FOR STRUCTURE LOCATIONS, �

DATA AND DIMENSIONS.�

 �

REFER TO PLANS FOR LOCATIONS OF PIPES �

AND INVERTS.�

 �


INLET THROAT IS TO BE INCLUDED IN COST �

OF WALL BARRIER.�

 �


FOOTING DETAILS.�


 �


TYPE I  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER�

TYPE II  DENOTES INLET WITH  DOUBLE THROAT �

AND CHAMBER.�

TYPE III  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER ADJACENT TO WALL OR BARRIER.�


BARS V�


8"�



H
 =

 (
P

IP
E

 D
IA

M
E

T
E

R
  

2
4

")
 M

IN
.�




MEDIAN BARRIER, SEE STANDARD MB-13.�


ANY BARS IN CONFLICT WITH PIPE SHELL AND/�

OR TOP SLAB OPENING ARE TO BE FIELD CUT �

TO PROVIDE THE REQUIRED COVER.�


USE 6 BARS F FOR DI-14F TYPE I. �


DO NOT USE WITH TYPE III�


USE 12 BARS F FOR DI-14F TYPE II.�


FOR TYPE III, SEE WALL PLANS FOR WALL �


23.�


SUBBASE�


STEEL WITH MIN. OF 1 •" CONCRETE COVER.�


24.�


0' TO 18" MAX.  TYPE II CHAMBER�

4" TO 3' MAX.   TYPE I CHAMBER.�


25.�
 WHEN SPECIFIED ON THE PLANS, THE INVERT IS �


INCLUDED IN THE BID PRICE FOR THE STRUCTURE.�


A MINIMUM 22" FOOTING DEPTH IS REQUIRED�

FOR FORMING THE INLET SLOT.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


DI-14D, 14E, 14F�


MARK�


REINFORCING STEEL�


SIZE�
 NO.�
 LENGTH�


AS�
 6 �
A�


A-1�


B�


B-1�

11�


DOWELS�


F�
  3 �


H�


H1�


SHOWN�


A-1�
 12"�


11�
B-1�


10"�
16�

H-2�


12�
V-1�


30�
V-2�


12�
A�


12"�

B�


DOWELS�


1-6"�

 6�
F�


12"�
H�


10"�
H-1�


30�
V�


5�
M-1�


12"�
4�
M�


SHOWN�

AS�


DOUBLE NO.�

SHOWN FOR�


TYPE I�


4�


4�


3�


4�


4�


5�


5�


5�


(2XL)  2�


2X(L-4)�


(4XH)  8�


L - 2'-6"�


5'-6"�


1'-1"�


1'-0"�


1'-6"�


3'-2"�


2'-8"�


8"�


6"�


6"�


4�


4�


5�


5�


5�


5�


5�


4�


4�


4�


4�


4�


3�


3�


(2XL)  2�


4(L-4)�


5'-6"�


L  (2'-4")�


7'-8"�


L- (2'-6")�


1'-1"�


1'-0"�


3'-2"�


2'-8"�


3'-2"�


1'-8"�


8"�


8"�


8"�


6"�


6"�


8"�


5"�


+�
L  (2'-4")�


+�


(4XH)  10�
+�

+�


(4  H)  16�


(4  H)  8�
+�
 +�

+�
 +�


+�

SEE NOTE 12�


SEE NOTE 14�
SEE NOTE 15�


SEE NOTE 15�


SEE NOTE 15�
 SEE NOTE 13�


SEE NOTE 9�


SEE NOTE 9�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 11�


SEE NOTE 7�


SEE NOTE 6�


SEE NOTE 10�


SEE NOTE 8�


SPACE�


12"�


12"�


12"�


10"�


+�


H - (1'-2")�


LENGTH  H�


LENGTH  H�
=�


=�


SEE NOTE 8�


APPROACH �

PAVED�

SHOULDER�


HARDWARE �

CLOTH�


+�


WEEP HOLE.�

SEE NOTE 20�


CONCRETE MEDIAN BARRIER (TALL WALL) SHALL �

HAVE DELINEATORS INSTALLED ON BARRIER WALL �

ORIENTED TOWARDS ONCOMING TRAFFIC AT �

APPROXIMATELY 25" ABOVE THE ROADWAY.�


3" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC�

HARDWARE CLOTH, ‚" MESH OR GALV. STEEL �

WIRE. MIN. WIRE DIA. 0.03",  NO. 4 MESH HARDWARE �

CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF �

THE STRUCTURE.�


SEE �

NOTE �

19.�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


SHEET 2 OF 2�


104.41�


REVISION DATE�


ST'D. ST-1.�

SEE NOTE 5�


FOR TYPE III, COST OF ACCOMMODATION OF �


TO BE SHAPED IN ACCORDANCE WITH STANDARD �


MATERIALS INCIDENTAL TO THE SHAPING IS TO BE �


PROVIDE SAFETY SLABS WHEN SPECIFIED ON �

THE PLANS.�


C�
 C�


(TYPE III)�


FOR USE ADJACENT TO WALL�


OR BARRIER WITH SAFETY SHAPE�


NOTES�


12"-24" PIPE:  DEPTH (H)=20' MAX.�


TYPE - II  INLET�


TYPE I  & III  INLET�


CONCRETE MEDIAN BARRIER DROP INLET�


2016 ROAD & BRIDGE STANDARDS
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EXPANSION JOINT�


CRACK CONTROL  JOINT�


BACK OF SIDEWALK�

EXPANSION JOINT�


EXISTING OR�


PROPOSED�


SIDEWALK�


CRACK CONTROL JOINT�


CAST IN PLACE�


SUBBASE�


CONCRETE BLOCK�


CAST IN PLACE�


2"�


X�


CAST IN PLACE�


CONCRETE BLOCK�


10
"�




STANDARD IS-1�


2"�


X�


CAST IN PLACE�


PIPES ARE TO�


BE SEALED IN�

PLACE WITH�

MORTAR.�


1"�



B�


A�


8"  4 DOWEL�
@ 16" C-C�


8"�



M
A

X
. 

H
=

8
'�




2
'-4

"�



8"�


10' MAX.�
6' MIN.�


8"�



10
"�




9"�
 8"�


8"  4 DOWEL�
@ 16" C-C�


10' MAX.�
6' MIN.�


8"�



8"�



8"�


8"  4 DOWEL�

@ 16" C-C�


8"�


B�


A�


6X6-W5.5XW5.5�

WELDED WIRE FABRIC �


HARDWARE �

CLOTH�


ST'D IS-1�


+�


S
E

E
 N

O
T

E
 3

�



SEE NOTE 3�


SEE NOTE 3�

+�
X   (2'-8")�
X   (2'-8")�


STEPS. SEE NOTE 11.�


SEE NOTE 3�


CONCRETE �

BLOCK�


CONCRETE �

BLOCK�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


302�


SPECIFICATION�

REFERENCE�


DI-MB�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.42�


SHEET 1  OF 1�


10.�


CONCRETE BLOCK IS TO BE EITHER 8" X 8" X 16" �

OR 8"X 8" X 12" (NOMINAL DIMENSION) SOLID �

CONCRETE MASONRY BLOCK MEETING THE �

REQUIREMENTS OF ASTM C-139.�

 �

DETAILS ABOVE APPLY TO STANDARD DRAWINGS�

3A THROUGH 3F AND 4A THROUGH 4F.�

 �

X EQUALS INTERIOR DIMENSION OF STANDARD �

DROP INLET SPECIFIED ON PLANS.�

 �

PARTIAL BLOCK, BRICK OR MORTAR MAY BE �

USED TO ADJUST TOP TO CURB ELEVATION.�

 �

REINFORCED CONCRETE FOOTING MAY BE �

PRECAST OR CAST IN PLACE.  LIFTING HOOKS �

OF FABRICATORS DESIGN ARE TO BE �

PROVIDED IN PRECAST FOOTING.�

 �

MAXIMUM DEPTH ALLOWABLE FOR CONCRETE �

BLOCK CONSTRUCTION IS TO BE 8 FEET.�


1.�


2.�


3.�


4.�


5.�


6.�


MORTAR JOINTS ON INTERIOR SURFACES ARE �

TO BE FINISHED FLUSH  AND MAY BE LEFT �

EXTRUDED ON EXTERIOR FACES.�


 �


THE "H" DIMENSION SHOWN ON THE ST'DS �

AND SPECIFIED ON THE PLANS WILL �

MEASURED FROM THE INVERT OF THE �

OUTFALL PIPE TO THE TOP OF THE �

STRUCTURE.  PLAN "H" DIMENSIONS �

ARE APPROXIMATE ONLY FOR ESTIMATING �

PURPOSES AND THE ACTUAL DIMENSIONS �

SHALL BE DETERMINED BY THE �

CONTRACTOR BY FIELD CONDITIONS.�

 �

WHEN SPECIFIED ON THE PLANS THE INVERT �

IS TO BE SHAPED IN ACCORDANCE WITH �

STANDARD PLAN IS-1.  THE COST OF �

FURNISHING AND PLACING ALL MATERIALS �

INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE �

STRUCTURE.�


7.�


8.�


9.�


IN THE EVENT THE INVERT OF THE OUTFALL �

PIPE IS HIGHER THAN THE BOTTOM OF THE �

STRUCTURE, THE INVERT OF THE �

STRUCTURE SHALL BE SHAPED WITH �

CEMENT MORTAR TO PREVENT STANDING �

OR PONDING OF WATER IN THE STRUCTURE.  �

THE COST OF FURNISHING AND PLACING ALL �

MATERIALS INCIDENTALS TO THE SHAPING �

IS TO BE INCLUDED IN THE BID PRICE FOR �

THE STRUCTURE.�

 �

STEPS ARE TO BE PROVIDED WHEN H IS �

4'-0" OR  GREATER. FOR DETAILS SEE �


STANDARD ST-1.�


 �

3" DIAMETER WEEP HOLE SHALL BE LOCATED �

TO DRAIN SUBBASE MATERIAL.  WEEP HOLE �

WITH 12" X 12" PLASTIC HARDWARE CLOTH �

‚" MESH OR GALVANIZED STEEL WIRE, �


13.�


12.�


THE VERTICAL LEG OF BARS C WILL BE �

ELIMINATED.�

BARS G WILL BE ELIMINATED AND REPLACED �

WITH DOWELS SHOWN HEREON.�


A)�


B)�


MINIMUM WIRE DIAMETER 0.03", NUMBER 4�

MESH HARDWARE CLOTH ANCHORED FIRMLY�

TO THE OUTSIDE OF THE STRUCTURE.�


11.�
 ALL DETAILS AND DIMENSIONS OF THE PORTION �

OF THE INLET DESIGNATED "CAST-IN-PLACE", �

ARE TO BE IN STRICT ACCORDANCE WITH THE�

ST'D. DRAWING SPECIFIED ON THE PLANS.  THIS�

WILL INCLUDE ALL NOTES, DETAILS OF FRAME�

AND COVER, GUTTER, AND ANGLE IRON.  ALL�

REINF. STEEL WILL REMAIN AS DETAILED WITH�

THE FOLLOWING EXCEPTIONS:�


WEEP HOLE.�

SEE NOTE 10.�


WEEP HOLE.�

SEE NOTE 10.�


PLAN�


SECTION B-B�


SECTION A-A�

NOTES�


CONSTRUCTION METHOD FOR CONCRETE�

MASONRY BLOCK CURB DROP INLET�
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DIMENSION

FINISHED

V D 0 T

1‚"

1ƒ"

1
‚

"

1
…

"

3
‚

"

†
"

3"

†"

†"

†"

†"

3"

1
"

MACHINEMACHINE

2'-4" DIA.

1'-10" DIA.

1'-10" DIA.

MACHINE MACHINE
„"

†"

1
"

‚
"

†"

„"

1•"

ƒ"

1•"

ƒ"

ƒ"

ƒ"

1•"

1'-9ƒ" DIA.

LETTERING OPTIONAL

B A AB

DUMP NO WASTE

ƒ" x 1•" SLOT

FRAME

COVER

SECTION B-B

SECTION A-A

APPROXIMATE WEIGHT

CAST IRON

FRAME  86 ± 4 LBS.

COVER  83 ± 4 LBS.

SLOT

ƒ" x 1•" 

NOTES

1.

‚" HIGH AS SHOWN.

CAST IN THE DEPRESSION IN TOP OF THE COVER 1" WIDE AND RAISED  

THE LETTERS V.D.O.T. ARE OPTIONAL, IF USED THE LETTERS ARE TO BE 

ƒ" RAISED LETTERING

ƒ" RAISED LETTERING

2.

D
RA

I
SN

TO WATERWAY
S

ON ALL IC-2 COVERS.  LOCATION OF LETTERING MAY VARY BY MANUFACTURER.

THE DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED 

VIRGINIA DEPARTMENT OF TRANSPORTATION

IC-2

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

105.01

SHEET  1  OF 1

302

224

STANDARD INLET AND FRAME COVER

04/20
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INLET FRAME

SECTION  LC

DETAIL A

STEEL PLATE ‰" THICK

NONSKID ALUMINUM OXIDE IMPREGNATED

NEOPRENE FOAM BOND

MATERIAL AASHTO M222

STEEL PLATE …" THICK

COVER ONLY)

…"xƒ" HR FLAT BAR (WELDED TO 

VDOT

ƒ
"

6
"

6
"

ƒ
"

1•
"

21ƒ" DIA.

DUMP NO W STE
A

D

R
A
INS

TO WATERW
A

Y
S

INLET COVER

DETAIL A

SEE 

28" DIA.

22" DIA.

20•" DIA.

1
"

ƒ
"

3
‚

"

…"

NOTES

3.

 

 

2.

 

 

1.  

LETTERING MAY VARY BY MANUFACTURER.

IS REQUIRED ON ALL IC-2 COVERS.  LOCATION OF

DUMP NO WASTE DRAINS TO WATERWAYS LETTERING

FLASH FIT.

FRAME AND COVER SHALL HAVE A CONTINUOUS

AASHTO M222.

STRUCTURAL COMPONENTS SHALL CONFORM TO

302

IC-2

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

STANDARD INLET FRAME AND COVERROAD AND BRIDGE STANDARDS

SHEET 2 OF 3

105.02

REVISION DATE

VOID 04/20

THI
S 

STANDARD 
VOI

DED 
APRI

L 
20

20

VOID APRIL 2020
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V.D.O.T.

•
"

2
"

  

A

A

B B

PLAN VIEW FRAME

PLAN VIEW COVER

SECTION A-A

SECTION B-B

2
"

…
"

2
•

"

1" DIAMETER HOLE

TOP OF LID

TO BE CAST INTO

A TEXTURED FINISH

OF COVER 1" WIDE.

V.D.O.T. CAST IN TOP

LETTERING OPTIONAL 

WELDED WIRE FABRIC

REINFORCING 3"x8"-W3.4xW2.1

 10 GA.x2"x5'-8ƒ"

ACCESS RING

#

 

2'-1" DIA.

#

 

#

 

1'-10" DIA.

2'-0ƒ" DIA.

2'-0•" DIA.

DRA
INS TO WATERWAYS

DUMP NO WASTE

NOTES

SUPPLIER MAY FURNISH „" STEEL FOR 10 GA. 

 

CONCRETE 4000 PSI

2.

 

1.

4.

 

3.

LOCATION OF LETTERING MAY VARY BY MANUFACTURER.

DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED ON ALL IC-2 COVERS.

ALL METAL GALVANIZED TO V.D.O.T. STANDARD AND ASTM A 123-73.

VIRGINIA DEPARTMENT OF TRANSPORTATION

IC-2

REFERENCE

SPECIFICATION

302

105

PRECAST INLET AND FRAME COVER
ROAD AND BRIDGE STANDARDS

REVISION DATE

105.03

SHEET 3 OF 3

ANCHORS „" x 2" x 2"

5" LONG

L 1" x 1" x „"

 10 GA.x 2•" x 6'-6…"

COVER SEAT RING

 10 GA. x 2" x 6'-5†"

LID RING 

VOID 04/20

THI
S 

STANDARD 
VOI

DED 
APRI

L 
20

20

VOID APRIL 2020

2016 ROAD & BRIDGE STANDARDS
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SECTION B-B

HALF SECTION A-A

BRICK CONCRETE

HALF PLAN VIEW

BRICK

CONCRETE BLOCK

•"

•"
A A

•"

B B

TABLE  OF  QUANTITIES

CONCRETE
DEPTH BRICK

MANHOLE

BRICK CONCRETE CONCRETE

THOUSANDS CU. YARDS CU. YARDS

INCREMENT -

MANHOLE

(WITH FRAME AND COVER REMOVED)

17

16

15

14

13

12

11

10

9

8

7

6

5

4

0.45

4.0

3.4

3.1

2.8

2.5

2.2

1.9

1.6

1.4

1.2

1.0

0.9

0.7

0.5

1.173

0.970

0.970

0.970

0.970

0.970

0.970

0.785

0.785

0.785

0.785

0.785

0.785

0.785

0.582

6.032

5.265

4.903

4.541

4.179

3.817

3.455

3.009

2.747

2.485

2.223

1.961

1.699

1.437

FEET

2'-0"

4'-0"

8
"

3
'-

0
"

2'-0"

3
'-

0
"

6"

1
'-

2
"

6"8"

4'-0"

8"

1'-0"
1'-0"

1'-4"

4"

6
"

SEE STANDARAD SL-1 FOR APPLICABILITY OF SAFETY SLABS.

FRAME & COVER

STANDARD MH-1

ST'D. ST-1

BRICK AS DIRECTED BY THE ENGINEER.

GRADE BY THE USE OF MORTAR OR 

ADJUSTMENT OF COVER AND FRAME TO 

SUFFICIENTLY LOW TO PERMIT PROPER 

THE TOP OF MASONRY IS TO BE LEFT 

NOTE:

ALL CONCRETE TO BE CLASS A3.

THE ENGINEER.

SECTION WHEN APPROVED BY 

SUBSTITUTED FOR TAPERED 

ON STANDARD T-MH-2 MAY BY 

FLAT SLAB TOP AS DETAILED 

4'-8"+ (2 x WALL THICKNESS)

FOOTING

CONCRETE 

4
' 

T
O
 

1
0
' 

D
E

E
P

1
6
' 

T
O
 

2
5
'

1
0
' 

T
O
 

1
6
' 

D
E

E
P

V
A

R
.

D
E

E
P

P
L

A
S

T
E

R
 

C
O

A
T

•
"
 

C
E

M
E

N
T

B
E

V
E

L
 
4

5
°

M
O

R
T

O
R
 BEVEL 45°

6.

7.WHEN SPECIFIED ON PLANS THE 

INVERT IS TO BE SHAPED IN 

ACCORDANCE WITH STANDARD IS-1.

THE COST OF FURNISHING AND PLACING

ALL MATERIALS INCIDENTAL TO THE 

SHAPING IS TO BE INCLUDED IN THE BID 

PRICE FOR THE STRUCTURE.

  CONCRETE.

  TO WALL THICKNESS SHOWN FOR 

  OTHER THICKNESSES ARE TO CONFORM 

  THICKNESS OF SAME IS TO BE 5". 

5. IF BLOCKS ARE USED THE MINIMUM 

 

  APPROVED CONCRETE MANHOLE BLOCK.

4. MATERIALS MAY BE BRICK, CONCRETE OR 

 

  ADDITIONAL FOOT OF DEPTH.

3. INCREMENTS TO BE ADDED FOR EACH

 

  COMPUTING CONCRETE QUANTITIES.

2. A BASE THICKNESS OF 9" WAS USED IN 

 

  OBTAIN TRUE QUANTITIES.

  BY PIPES MUST BE DEDUCTED TO 

  WITHOUT PIPES.  THE AMOUNT DISPLACED 

1. QUANTITIES SHOWN ARE FOR MANHOLE 

NOTES:

CONCRETE OR

VIRGINIA DEPARTMENT OF TRANSPORTATION

MH-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

106.01

SHEET 1  OF 3

MANHOLE FOR 12" - 48" PIPE CULVERTS

302

DIAMETER  4'-8"  (2 x WALL THICKNESS)+=

04/20
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A A

1
‚

"

1•"

1•"

1•"

1
‚

"

B BPLAN

SECTION A-A

SECTION B-B BOTTOM

TOP

APPROXIMATE WEIGHT

CAST IRON

V D O T

ƒ" ƒ"

ƒ"

ƒ"

…
"

2
"

1
"

‚"

…"

ƒ" „"

„"

FRAME 239 ± 12 LBS.

COVER 137 ± 7 LBS.

…"

…
"

‚"

1"

‚" R

5"

ƒ"

5"

1"

‡"

1
"

1•" R 8
"

ƒ"

ƒ
"

1•" R

‡"

‚"

‚"

ƒ"

ƒ
"

ƒ"

MACHINE MACHINE

MACHINE

1'-9ƒ" DIA.

1'-8„" DIA.

1'-10" DIA.

1'-8‚" DIA.

2'-0" DIA.

1'-7†" DIA.

1'-9ƒ" DIA.

MH-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
302

224

STANDARD MANHOLE FRAME AND COVERROAD AND BRIDGE STANDARDS

SHEET 2 OF 3

106.02

REVISION DATE

ƒ" x 1•" SLOT

ƒ" x 1•" SLOT

2
"

DIMENSION

FINISHED 

OPTIONAL

LETTERING 

SHOWN.

COVER 1" WIDE RAISED …" HIGH AS 

CAST IN THE DEPRESSION IN TOP OF 

IF USED THE LETTERS ARE TO BE 

THE LETTERS V.D.O.T. ARE OPTIONAL

04/20

RATED FOR TRAFFIC CONDITIONS.

FRAME AND COVER SHALL BE 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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A A

1
‚

"

1•"

1•"

1•"

1
‚

"

SECTION A-A

FRAME SECTION AT MID POINT

BOTTOM

TOP

APPROXIMATE WEIGHT

CAST IRON

V D O T

ƒ" ƒ"

ƒ"
ƒ"

…
"

2
"

1
"

‚"

…"

ƒ"

„"

„"

COVER 137 ± 7 LBS.

ƒ"

‡"

1
"

1" R

1" R
ƒ"

5"

1" R

ƒ"

‡"

1
"

1" R

‚" R

5"

ƒ
"

8
"

ƒ"

‚"

…"

…
"

FRAME 235 ± 12 LBS.

DIMENSION

FINISHED 

MACHINE MACHINE

MACHINE

2'-0" DIA.

OPTIONAL

LETTERING 

AS SHOWN.

COVER 1" WIDE AND RAISED …" HIGH 

CAST IN THE DEPRESSION IN TOP OF 

IF USED THE LETTERS ARE TO BE 

THE LETTERS V.D.O.T. ARE OPTIONAL,

NOTES:

1'-9ƒ" DIA.

1'-8„" DIA.

1'-10" DIA.

1'-8‚" DIA.

1'-9ƒ" DIA.

1'-7†" DIA.

VIRGINIA DEPARTMENT OF TRANSPORTATION

MH-1

REFERENCE

SPECIFICATION

302

224

STANDARD MANHOLE FRAME AND COVER ROAD AND BRIDGE STANDARDS

REVISION DATE

106.03

SHEET 3 OF 5

ƒ" x 1•" x SLOT

ƒ" x 1•" x SLOT

THIS STANDARD VOIDED APRIL 2020

THI
S 

STANDARD 
VOI

DED 
APRI

L 
20

20

VOID APRIL 2020
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2016 ROAD & BRIDGE STANDARDS



FRAME 

A A

TOP

B

PLAN

V D O T

SECTION A-A

1
•

"

2
†

"

1
•

"

1…"

1•
"

1"

1
"

ƒ
"

‚
"

†
"

ƒ" 4" ƒ"

ƒ
"

1
"

ƒ
"

‡"

•
"

8
" ƒ" R

MACHINED

MACHINED

22" DIA.

24‚" DIA.

22…" DIA.

20" DIA.

24" DIA.

33" DIA.

DIA.

MH-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

STANDARD MANHOLE FRAME AND COVER

302

224

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 3

106.04

REVISION DATE

B

04/20

OPTIONAL

LETTERING 

APPROXIMATE WEIGHT

CAST IRON

FRAME 235 ± 12 LBS.

COVER 130 ± 7 LBS.

RATED FOR TRAFFIC CONDITIONS.

FRAME AND COVER SHALL BE 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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ƒ
"

ƒ
"

21ƒ"

MANHOLE COVER

MANHOLE FRAME

SECTION  LC

1
"

DETAIL A

1"

V. D. O. T.

6
"

6
"

1•
"

…"

1
‚

"

8
"

•
"

STEEL PLATE ‰" THICK

NONSKID ALUMINUM OXIDE IMPREGNATED

NEOPRENE FOAM BOND

AASHTO M222

STEEL PLATE •" THICK MATERIAL 

OPTIONAL

LETTERING 

SEE DETAIL A

FLUSH FIT.

FRAME AND COVER SHALL HAVE A CONTINUOUS 

 

TO AASHTO M222.

STRUCTURAL COMPONENTS SHALL CONFORM

NOTES:

34" DIA.

22" DIA.

20" DIA.

VIRGINIA DEPARTMENT OF TRANSPORTATION302

MH-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

106.05

SHEET 5 OF 5

COVER ONLY)

•" x ƒ" HR FLAT BAR (WELDED TO 

STANDARD MANHOLE FRAME AND COVER

THI
S 

STANDARD 
VOI

DED 
APRI

L 
20

20

VOID APRIL 2020
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2016 ROAD & BRIDGE STANDARDS



A A

1•"

1•"

1•"

1
‚

"

B BPLAN

SECTION A-A

SECTION B-B BOTTOM

TOP

APPROXIMATE WEIGHT

CAST IRON

V  D  O  T

ƒ" ƒ"

ƒ"

ƒ"

…
"

2
"

1
"

‚"

…"

ƒ"

„"

„"

ƒ"

ƒ
"

‚"

‚"

5" 5"

ƒ
"

4
"

FRAME 174 ± 9 LBS. 

COVER 137 ± 7 LBS.

…
"

…
"

‚"

ƒ"

DIMENSION

FINISHED 

MACHINE MACHINE

OPTIONAL

LETTERING

AS SHOWN.

COVER 1" WIDE AND RAISED …" HIGH 

CAST IN THE DEPRESSION IN TOP OF 

IF USED THE LETTERS ARE TO BE 

THE LETTERS V.D.O.T. ARE OPTIONAL,

NOTES:

1'-9ƒ" DIA.

1'-7†" DIA.

22" DIA.

20•" DIA.

22" DIA.

23ƒ" DIA.

1'-9ƒ" DIA.

1'-8„" DIA.

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

MH-1A

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

106.06

REVISION DATE

302

224

STANDARD MANHOLE FRAME AND COVER

ƒ" x 1•" SLOT

ƒ" x 1•" SLOT

RATED FOR TRAFFIC CONDITIONS.

FRAME AND COVER SHALL BE 

04/20

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 4

107.01

REVISION DATE CIRC. PIPE BEDDING AND BACKFILL - METHOD "A"

INSTALL. OF PIPE CULVERTS AND STORM SEWERS

303

302

SPECIFICATIONS.

SECTION 302 OF THE ROAD AND BRIDGE

BEDDING MATERIAL IN ACCORDANCE WITH

SPECIFICATIONS.

WITH SECTION 302 OF THE ROAD AND BRIDGE

CLASS   BACKFILL MATERIAL  IN ACCORDANCE
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GROUND

NO PROJECTION OF PIPE ABOVE GROUND LINE

NORMAL EARTH FOUNDATION ROCK FOUNDATION
FOUNDATION SOFT, YIELDING, OR

OTHERWISE UNSUITABLE MATERIAL

PIPE PROJECTION ABOVE GROUND LINE

NORMAL EARTH FOUNDATION ROCK FOUNDATION

FOUNDATION SOFT, YIELDING, OR

OTHERWISE UNSUITABLE MATERIAL

NOTES:

ON SHEET 107.00.  

AND STORM SEWERS GENERAL NOTES 

SEE INSTALLATION OF PIPE CULVERTS 

FOR GENERAL NOTES ON PIPE BEDDING,

USED IN PLACE OF CLASS   BACKFILL.

AGGREGATE SIZE 25 AND 26 MAY BE 

SIZE REQUIREMENTS FOR CRUSHER RUN 

CRUSHED GLASS CONFORMING TO THE 

AND BRIDGE SPECIFICATIONS.

IN ACCORDANCE WITH SECTION 302 OF THE ROAD

FOR ALL OTHER PIPE REGULAR BACKFILL MATERIAL

SPECIFICATIONS.

WITH SECTION 302 OF THE ROAD AND BRIDGE 

REGULAR BACKFILL MATERIAL IN ACCORDANCE

07/19

SPECIFICATIONS. 

IN ACCORDANCE WITH SECTION 302 OF THE ROAD AND BRIDGE 

OR 12" OF CLASS   BACK FILL MATERIAL, 

OVER PIPE AND 6" REGULAR BACKFILL MATERIAL, 

6" MINIMUM CLASS   BACKFILL MATERIAL PLACED DIRECTLY 

FOR PLASTIC PIPE : 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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VIRGINIA DEPARTMENT OF TRANSPORTATION

PB-1

REFERENCE

SPECIFICATION

303

302 AND BACKFILL - METHOD "A"

INSTALLATION OF BOX CULVERT BEDDING
ROAD AND BRIDGE STANDARDS

REVISION DATE

107.04

SHEET 4 OF 4

SPECIFICATIONS.

SECTION 302 OF THE ROAD AND BRIDGE

BEDDING MATERIAL IN ACCORDANCE WITH

EMBANKMENT

FOR ROCK FOUNDATION:

      = DEPTH AS SHOWN ON PLANS OR TO FIRM BEARING SOIL.

H = HEIGHT OF COVER MEASURED FROM TOP OF CULVERT TO FINISHED GRADE.

H - 8" MIN., 24" MAX.

FOR PRECAST BOX CULVERT b = ‚"  PER 12" OF 

FOR PRECAST AND CAST IN PLACE BOX CULVERT b = 6"

FOR NORMAL EARTH FOUNDATION:

    SLAB TO BE KEYED INTO EXISTING ROCK FOUNDATION.

    ON PLANS OR WHERE NO BEDDING IS SPECIFIED BOTTOM

    FOR CAST IN PLACE BOX CULVERT b=DEPTH AS SHOWN

b
FOR PRECAST AND CAST IN PLACE BOX CULVERT

FOR SOFT, YIELDING OR OTHERWISE UNSUITABLE FOUNDATION:

SPECIFICATIONS.

WITH SECTION 302 OF THE ROAD AND BRIDGE

CLASS   BACKFILL MATERIAL  IN ACCORDANCE

b

LINE

GROUND

MATERIAL

BEDDING

H

TOP OF FILL

EARTH OR ROCK

1
2
"

MIN.

36"

MIN.

36"

GROUND LINE
NO PROJECTION ABOVE
TO TOP OF TRENCH FOR 
ABOVE GROUND LINE; 
12" FOR BOX PROJECTION 

****

*

**

*
WHICHEVER IS GREATER.

THE SPAN OF THE BOX CULVERT

36" MINIMUM OR 0.25 TIMES

ARE MULTIPLE BARRELS. 

SINGLE BARREL WHEN THERE

IS BASED ON THE SPAN OF A

THICKNESS OF THE WALLS AND

BOX CULVERT SPAN INCLUDES 

07/16

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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PC-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
232

302

CONCRETE PIPEROAD AND BRIDGE STANDARDS

SHEET 1  OF 18

107.05

REVISION DATE

NOTES:

+

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

INTERSECTION WITH A CUT.

ON EACH SIDE OF THE PIPE, OR TO THE 

IS TO EXTEND A MINIMUM OF 10(DIAMETER  36") 

LENGTH OF THE PIPE.  THE APPROACH FILL RAMP 

GREATER.  THE COVER SHALL EXTEND THE FULL 

ARE TO BE  � DIAMETER OR 3’0", WHICHEVER IS 

CONSTRUCTION TRAFFIC TO CROSS INSTALLATION 

HEIGHTS OF COVER PRIOR TO ALLOWING 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM 2.

ENTRANCES IS 9".

FINISHED HEIGHT OF COVER FOR PIPES UNDER 

VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM 

ALL POSSIBLE MEANS TO OBTAIN THE STANDARD 

COVER HEIGHT OF 1.0’ WILL BE ALLOWED ONLY IF 

BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED 

IN CASES IN WHICH THESE COVER HEIGHTS CANNOT 

BE 2.0’ OR � DIAMETER, WHICHEVER IS GREATER.  

ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR 3.

REQUIRED.

FOR CLASS V,  A SPECIAL DESIGN CONCRETE PIPE IS 

FOR HEIGHT OF COVER GREATER THAN THAT SHOWN 5.

(LFC) ROADWAYS (SEE SHEET 17 OF 18).

ENTRANCES AND LOWER FUNCTIONAL CLASSIFICATION 

NONREINFORCED PIPE TO BE USED ONLY UNDER 6.

BACKFILL REQUIREMENTS.

SEE STANDARD PB-1  FOR PIPE BEDDING AND 7.

COVER IS TO BE MINIMUM CLASS III REINFORCED.

PIPE WITH LESS THAN THE STANDARD MINIMUM 8.

3750 LBS FOR CLASS V PIPE

3000 LBS FOR CLASS IV PIPE

2000 LBS FOR CLASS III PIPE

ULTIMATE STRENGTH) PER ASTM C76:

CRUSHING STRENGTH (POUNDS PER LINEAR FOOT 4.

11/15

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

(SEE NOTE 4)

(STRENGTH)

CONCRETE

NONREINFORCEDINCHES
 
 
 

DIAMETER

MAXIMUM HEIGHT OF COVER IN FEET

REINFORCED CONCRETE CLASS INCHES
 
 
 

DIAMETER

108

102

96

90

84

78

72

66

60

54

48

42

36

33

30

27

24

21

18

15

12

63.6

56.7

50.3

44.4

38.5

33.2

28.3

23.8

19.6

15.9

12.6

9.6

7.1

5.9

4.9

4.0

3.1

2.4

1.8

1.2

0.8

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

14’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

20’

20’

20’

20’

20’

20’

20’

19’

19’

30’

30’

30’

30’

30’

30’

30’

30’

30’

30’

30’

30’

30’

29’

29’

29’

29’

29’

29’

29’

29’

108

102

96

90

84

78

72

66

60

54

48

42

36

33

30

27

24

21

18

15

12

III IV V

13’ (3000)

13’ (2700)

14’ (2400)

14’ (2125)

14’ (1800)

SQ. FT.

 

 

 

AREA

USING LRFD.

COVER HEIGHTS WERE NOT RE-CALCULATED 

HEIGHTS BASED ON ALLOWABLE STRESS DESIGN.

WERE RETAINED TO MATCH FORMER COVER

FINISHED CONSTRUCTION. THE COVER HEIGHTS

COVER HEIGHTS INDICATED IN TABLES ARE FOR 1. 

+

2016 ROAD & BRIDGE STANDARDS
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NOTES:

VIRGINIA DEPARTMENT OF TRANSPORTATION

PC-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.06

SHEET 2 OF 18HEIGHT OF COVER TABLES FOR HL-93 LIVE LOAD

REINFORCED ELLIPTICAL CONCRETE PIPE

232

302

11/15

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

OF 10(SPAN + 36") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

� SPAN OR 3’, WHICHEVER IS GREATER.  THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHTS OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION ARE TO BE 2.

HAVE BEEN EXHAUSTED.  MINIMUM FINISHED HEIGHT OF COVER FOR PIPE UNDER ENTRANCES IS 9".

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER HEIGHT OF 1.0’ WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0’ OR � SPAN, WHICHEVER IS GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS 3.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.4.

ROUND SIZE
SPAN X RISE

EQUIVALENT

SPAN X RISE

  VE - III   VE - IV    VE - V    HE - III   HE - IV  

SPAN

RISE
RISE

SPAN

84

78

72

66

60

54

48

42

39

36

33

30

27

24

18

106 x 68

98 x 63

91 x 58

83 x 53

76 x 48

68 x 43

60 x 38

 53 x 34

 49 x 32

45 x 29

42 x 27

38 x 24

34 x 22

30 x 19

23 x 14

INCHES INCHES

CLASS

68 x 106

63 x 98

58 x 91

53 x 83

48 x 76

43 x 68

38 x 60

34 x 53

32 x 49

29 x 45

INCHES

MAX. HEIGHT OF COVER IN FEET MAX. HEIGHT OF COVER IN FEET

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

13’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

21’

CLASS

13

13

13

13

13

13

13

13

13

13

21

21

21

21

21

21

21

21

21

21

29

29

29

29

29

29

29

29

29

29

VERTICAL INSTALLATIONHORIZONTAL INSTALLATION

ON ALLOWABLE STRESS DESIGN. COVER HEIGHTS WERE NOT RE-CALCULATED USING LRFD.

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION. THE COVER HEIGHTS WERE RETAINED TO MATCH FORMER COVER HEIGHTS BASED 1.

2016 ROAD & BRIDGE STANDARDS
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PIPE DIAMETER

0.79

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.1

9.6

12.6

16.0

19.6

23.8

28.3

7.1

9.6

12.6

16.0

19.6

23.8

28.3

33.2

38.5

44.2

50.3

102 56.7

108 63.6

114 70.9

120 78.5

12 0.064 (16)

0.064 (16)

0.064 (16)

0.079 (14)

15

18

21

24

27

30

33

36

42

48

54

60

66

72

78

84

33.2

38.5

36

42

48

54

60

66

72

78

84

90

96

132

144

95.0

113.0

36" AND ABOVE

0.109 (12) 

� DIAMETER

18"

TABLE A

PC-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 18

107.07

REVISION DATE

232

302HEIGHT OF COVER TABLES FOR HL-93 LIVE LOAD

CORRUGATED STEEL PIPE

2 2/3" x �"  CORRUGATIONS

CORRUGATED STEEL PIPE  

NOTES:

11/15

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

233

186

155

132

116

102

92

83

76

65

56

291

233

194

166

145

128

115

105

96

81

71

63

272

233

203

180

162

147

135

115

100

89

79

190

174

149

130

115

103

93

85

182

159

141

126

114

105

96

89

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.138 (10) 

0.138 (10) 

0.168 (8) 

0.168 (8) 

88

75

65

57

51

46

42

38

35

32

110

94

82

72

65

58

53

49

45

41

38

36

155

133

116

102

92

83

76

69

64

59

55

52

49

45

43

200

171

149

132

119

108

98

90

83

77

72

68

64

60

56

51

246

210

183

163

146

132

121

111

103

96

89

84

80

74

70

63

57

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.4.

7.1

9.6

12.6

16.0

19.6

23.8

28.3

33.2

38.5

44.2

50.3

102 56.7

108 63.6

114 70.9

120 78.5

36

42

48

54

60

66

72

78

84

90

96

132

144

95.0

113.0

(14)

0.079

(12)

0.109

(10)

0.138

(8)

0.168

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

 (16)  

0.064INCHES

 

DIAMETER

PIPE

SQ. FT.

 

 

AREA

78

66

58

51

45

41

37

34

31

28

84

73

64

57

52

47

43

39

36

34

31

138

118

103

81

74

67

61

57

53

49

46

43

40

38

178

152

133

118

105

87

80

74

69

64

60

56

53

50

218

187

163

144

130

117

107

85

79

74

69

65

62

55

50

3" x 1"  CORRUGATIONS
CORRUGATED STEEL PIPE

5" x 1"  CORRUGATIONS
CORRUGATED STEEL PIPE

98

91

95

44

99

91

(14)

0.079

(12)

0.109

(10)

0.138

(8)

0.168

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

(16) 

0.064SQ. FT.

 

 

AREA

INCHES

 

DIAMETER

PIPE

INCHES (GAUGE)

1 FT COVER

WITH LESS THAN 

ENTRANCE PIPES

THICKNESS FOR

MINIMUM SHEET

(14)

0.079

(12)

0.109

(10)

0.138

(8)

0.168

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

 (16)  

0.064INCHES

 

DIAMETER

PIPE

SQ. FT.

 

 

AREA

AT END OF DESIGN LIFE.

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING1.

EACH SIDE OF THE PIPE OR THE INTERSECTION WITH A CUT.

THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 15 DIAMETERS ON 

CROSS INSTALLATION.  THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.

ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN2.

ABOVE THE TOP OF THE PIPE.

WILL BE ASPHALT, CLASS I BACKFILL MATERIAL IS TO BE PLACED UP TO A MINIMUM OF 6" 

WHERE A POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE

AND 12" OR � DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 24".

UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24"COVER FOR PIPES 

OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM FINISHED HEIGHT OF 

� DIAMETER, WHICHEVER IS GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO

HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0’ OR

SHALL BE 2.0’  OR � DIAMETER, WHICHEVER IS GREATER.  IN CASES IN WHICH THESE COVER

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT UNDER ENTRANCES,3.

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

CONCRETE- LINED CORRUGATED STEEL PIPE 

SHALL NOT EXCEED 30’.

ACCORDANCE WITH THE TABLES BUT

MAXIMUM HEIGHT OF COVER TO BE IN

12" TO 33"

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



0.8

1.2

1.8

2.4

3.1

4.0

4.9

9.6

15.9

12.6

7.1

5.9

PIPE DIAMETER

12

15

18

21

24

27

30

33

36

42

48

54

60

66

72

19.6

23.8

28.3

7.1

9.6

12.6

16.0

19.6

23.8

28.3

44.2

56.7

50.3

38.5

33.2

36

42

48

54

66

72

78

84

90

96

70.9

78.5

EQUAL TO DIAMETER30" AND OVER

60

102

108 63.6

114

120

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

18"

MAXIMUM HEIGHT OF COVER IN FEET

(16)

0.060

(14)

0.075

(12)

0.105

(10)

0.135

(8)

0.164

SHEET THICKNESS IN INCHES (GAUGE)

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

(12)

0.105
(8)

0.164 SQ. FT.

 

 

AREA

SQ. FT.

 

 

AREA 

INCHES

 

DIAMETER

PIPE

INCHES

 

DIAMETER

PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

PC-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.08

SHEET 4 OF 18

302

232

2 2/3" x �"  CORRUGATIONS

CORRUGATED ALUMINUM ALLOY PIPE- 
PIPE- 3" x 1"  CORRUGATIONS

CORRUGATED ALUMINUM ALLOY 

TABLE A

NOTES:

11/15

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

141

112

93

80

69

176

141

117

100

87

77

69

63

57

247

197

164

140

123

109

98

88

81

69

60

53

318

254

212

181

158

140

126

114

105

89

78

69

61

389

311

259

221

193

172

154

140

128

109

95

84

75

68

62

(GAUGE)

1 FT. COVER

WITH LESS THAN 

ENTRANCE PIPES

THICKNESS FOR 

MINIMUM SHEET

16

16

16

16

16

14

14

14

14

12

12

12

10

8

8

52

44

38

34

30

26

24

66

56

49

43

38

34

31

28

93

80

69

61

54

49

45

41

37

34

32

126

107

93

83

74

67

61

56

51

47

44

41

38

148

127

110

98

87

79

72

66

61

57

53

49

46

43

41

AT END OF DESIGN LIFE.

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS1.

EACH SIDE OF THE PIPE OR THE INTERSECTION WITH A CUT.

CROSS INSTALLATION.  THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 20 DIAMETERS ON 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO 2.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.4.

ENTRANCES IS 9" FOR PIPE DIAMETERS EQUAL TO OR LESS THAN 18" AND 12" OR  � DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 18".

BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER 

CASES IN WHICH THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0’ OR � DIAMETER, WHICHEVER IS GREATER, WILL 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2.0’ OR � DIAMETER, WHICHEVER IS GREATER.  IN 3.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED ALUMINUM ALLOY PIPE

(16)

0.060
(14)

0.075 
(10)

0.135 

12" TO 27"

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PC-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 5 OF 18

107.09

REVISION DATE

302

232

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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PIPE ARCH DIMENSION

11.4

17.6

14.3

8.7

6.4

4.4

2.8

1.1

1.6

2.2

4

3

6.4

8.7

11.4

14.3

17.6

26.0

31.0

22.0

40.0

35.0

PIPE ARCH SPAN

17" TO 35"

42" AND ABOVE

SPAN

Rb

Rt

Rc

10•

11•

13•

16•

2  2/3"  x  1 /2"  CORRUGATIONS

15

18

21

24

30

36

42

48

54

60

66

72

21.3

25.3

6

8

3

3

3

3•

5

6

7

8

9

3

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.079 (14)

0.109 (12)

0.109 (12)

0.138 (10)

11

9

8

7

5

5

5

5

6

6

6

7

17

14

12

10

8

8

8

8

9

9

10

10

46 x 36

40 x 31

53 x 41

60 x 46

66 x 51

73 x 55

87 x 63

95 x 67

103 x 71

112 x 75

117 x 79

128 x 83

137 x 87

142 x 91

36

42

48

54

60

66

72

78

84

90

81  x 59

96

102

108

114

120

52.0

58.0

46.0

71.0

64.0

32•

11•

5

6

7

8

9

12

14

14

16

16

18

18

18

18

18

8

9

11

10

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.109 (12)

0.138 (10)

8

8

8

11

11

8

8

9

10

10

10

12

12

13

13

13

16

16

16

17

15

16

15

14

13

12

16•

21•

14ƒ

24•

26•

30ƒ

29•

30ƒ

 17 x 13

21  x 15

24 x 18

35 x 24

42 x 29

49 x 33

57 x 38

64 x 43

71  x 47

77 x 52

83 x 57

0.168 (8)

0.168 (8)

0.168 (8)

3"  x  1"  AND  5" x  1"  CORRUGATIONS

0.109 (12)

0.138 (10)

28 x 20

MINIMUM SHEET THICKNESS AND DESIGN DATA

SQ. FT.

AREA

INCHES

Rc
PRESSURE

MAXIMUM CORNER 

(SEE NOTE 6)

LBS./SQ. FT.

6000 

INCHES

 

SPAN - RISE

NOMINAL SIZE

 

INCHES

 

DIAMETER

PIPE 

EQUIVALENT

INCHES (GAUGE)

 

REQUIRED

THICKNESS

SHEET 

MINIMUM

(SEE NOTE 4)

LBS./SQ. FT.

4000 

IN FEET

MAXIMUM COVER HEIGHT

NOTES:

RE-CALCULATED USING LRFD

STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT 

CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED 1.

A CUT.

EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH 

IS TO EXTEND  A MINIMUM OF 10(HEIGHT  • SPAN) ON 

LENGTH OF THE PIPE ARCH.  THE APPROACH FILL RAMP 

INSTALLATION.  THE COVER SHALL EXTEND THE FULL 

TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS 

OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT 2.

OF THE PIPE.

BE PLACED UP TO A MINIMUM OF 6" ABOVE THE TOP 

WILL BE ASPHALT, CLASS I  BACKFILL MATERIAL IS TO 

USED AND THE SURFACE OVER THE TOP OF THE PIPE 

EXHAUSTED.  WHERE POLYMER COATED PIPE WILL BE 

MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN 

GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE 

COVER HEIGHT OF 1.0' OR „ SPAN, WHICHEVER IS 

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED 

GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS 

ALL PIPES SHALL BE 2'0" OR  • SPAN, WHICHEVER IS 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR 3.

REQUIREMENTS.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL 4.

STRUCTURE INTERACTION SYSTEMS. 

MODIFICATIONS FOR SOIL CORRUGATED METAL 

WITH THE AASHTO SPECIFICATIONS AND VDOT 

ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE 

TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.   

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE 5.

 

MUST BE APPROVED BY THE ENGINEER. 

OF THIS CATEGORY OF PIPE, FOUNDATION AND BACKFILL 

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE6.

OF "B" DIMENSION.

THE INVERT.   SEE DIAGRAM BELOW FOR ILLUSTRATION

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE 7.

R
IS

E

B

Rc

• SPAN

18"

TABLE A

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

 

WITHIN HEIGHT OF COVER LIMITATIONS.

INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED 

 

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED STEEL PIPE ARCH

+(SEE NOTE 7)

 INCHES

 B

5‚

7‚

9•

15

18

20

9ƒ

13

23

27

29

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

PC-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.10

SHEET  6 OF 18

302

232

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

07/16

Rt

NOTES:

RE-CALCULATED USING LRFD

STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT 

CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED 1.

INTERSECTION WITH A CUT.

EACH SIDE OF THE STRUCTURE OR TO THE 

TO EXTEND A MINIMUM OF 10(HEIGHT  • SPAN) ON 

LENGTH OF THE PIPE ARCH.  THE APPROACH FILL RAMP IS 

INSTALLATION. THE COVER SHALL EXTEND THE FULL 

TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS 

OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT 2.

TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS 

COVER HEIGHT OF 1.0' OR „ SPAN, WHICHEVER IS 

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED 

GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS 

PIPES SHALL BE 2'0" OR  „ SPAN, WHICHEVER IS 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL 3.

REQUIREMENTS.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL 4.

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL 

DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO 

IS BASED ON A SOIL MODULUS OF 700 PSI.   ALL OTHER 

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES 5.

BACKFILL MUST BE APPROVED BY THE ENGINEER. 

THIS CATEGORY OF PIPE BEDDING FOUNDATION AND 

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF6.

PERIPHERY. 

ARCH TOP BY APPROXIMATELY 15 PERCENT OF THE 

AS TO ALTERNATE ON EACH SIDE OF THE CENTER OF 

LAPPED LONGITUDINAL SEAMS SHALL BE STAGGERED SO 7.

 

FOR DIMENSIONS OF SPAN, RISE, AND CORNER RADIUS.

A TOLERANCE OF PLUS, OR MINUS, 1" IS PERMISSIBLE 8.

OF COVER LIMITATIONS.

INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED WITHIN HEIGHT 

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CORRUGATED ALUMINUM ALLOY PIPE ARCH

17" TO 35"

42" AND ABOVE

Rc

Rb Rc

SPAN

R
IS

E

B

• SPAN 

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

18"

TABLE A

PIPE DIAMETER

1.1

1.6

2.2

2.8

4.4

6.4 3•"

8.7

11.4

14.3

17.6

6.4

8.7

11.4

14.3

17.6

22.0 12"

MINIMUM SHEET THICKNESS AND DESIGN DATA

PIPE ARCH DIMENSION

17 x 13

21 x 15

24 x 18

15

18

21

2 2/3" x •" CORRUGATIONS

28 x 20

35 x 24

42 x 29

49 x 33

57 x 38

64 x 43

3" x  1" CORRUGATIONS

40 x 31

46 x 36

53 x 41

60 x 46

66 x 51

73 x 55

81 x 59

87 x 63

95 x 67

103 x 71

112 x 75

117 x 79

24

30

36

42

48

54

60

36

42

48

54

60

66

72

78

84

96

102

26.0

31.0

35.0

40.0

46.0

90

52.0

14"

16"

18"

3"

3"

3"

3"

3"

5"

4"

6"

7"

5"

6"

7"

8"

9"

16"

14"

18"

0.060 (16)

0.060 (16)

0.060 (16)

0.075 (14)

0.075 (14)

0.105 (12)

0.105 (12)

0.135 (10)

0.135 (10)

0.060 (16)

0.060 (16)

0.060 (16)

0.075 (14)

0.075 (14)

0.105 (12)

0.105 (12)

0.135 (10)

0.135 (10)

11

9

8

7

5

6

8

8

8

8

9

11

11

11

10

10

10

10

5

5

5

6

17

14

12

10

8

8

8

8

9

9

12

12

13

13

13

16

17

16

16

15

13

11

MAXIMUM CORNER PRESSURE

71 x 47 0.164 (8)

0.164 (8)

0.164 (8)

0.164 (8)

(SEE NOTE 6)

LBS./SQ. FT.

6000

INCHES

 

SPAN-RISE

NOMINAL SIZE

INCHES

 

DIAMETER

PIPE

EQUIVALENT

SQ. FT.

 

AREA

INCHES (GAUGE)

 

REQUIRED

THICKNESS

SHEET

MINIMUM

(SEE NOTE 4)

LBS./SQ. FT.

4000

IN FEET

MAXIMUM COVER HEIGHT

+

OF "B" DIMENSION.

THE INVERT.   SEE DIAGRAM BELOW FOR ILLUSTRATION

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE 9.

11…

14†

16‚

15‚

20•

22ƒ

25„

23ƒ

25ƒ

27ƒ

29ƒ

31†

33†

4„

4‡

5†

6•

8„

9ƒ

13

INCHES

Rc

NOTE 9)

(SEE 

INCHES

B
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102

114

120

132

108

144

156

168

180

192

204

216

228

60

66

72

78

90

20

24

28

33

38

96

44

84

50

57

64

71

78

95

113

133

154

177

201

227

254

284

240 314

6"  x  2"  CORRUGATIONS

STRUCTURAL PLATE STEEL PIPE- 

SHEET THICKNESS IN INCHES (GAUGE)

(7)

0.188

(5)

0.218

(3)

0.249

(1)

0.280INCHES

 

DIAMETER

PIPE 

SQ. FT.

 

 

AREA 

(12)

0.11

(10)

0.14

(8)

0.17

91

83

75

69

64

59

55

51

48

45

43

38

34

31

28

25

118

107

98

83

90

77

72

67

63

60

56

50

45

41

38

34

31

29

145

132

120

111

103

95

89

83

78

74

70

63

57

52

47

43

40

37

34

31

163

148

135

124

115

107

100

94

88

83

79

71

64

58

54

49

45

42

39

36

34

191

173

158

146

135

126

117

110

104

98

92

83

76

69

63

59

54

50

47

44

41

218

198

181

167

154

144

134

126

119

112

106

96

87

80

73

68

63

58

54

51

48

246

224

205

188

175

163

152

143

134

127

120

109

99

91

83

77

72

67

62

58

55

NOTES:

AT END OF DESIGN LIFE.

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS1.

ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  

THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR 1#8 DIAMETER WILL BE ALLOWED 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0' OR 1#2 DIAMETER, WHICHEVER IS GREATER.  IN CASES IN WHICH 3.

STRUCTURAL PLATE PIPE DIMENSIONS ARE TO INSIDE CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.4.

SEE STANDARD PB-1 FOR BEDDING AND BACKFILL REQUIREMENTS.5.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE

+OF 10(DIAMETER   36") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

IS TO BE 1/2 DIAMETER.  THIS COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM 

TO PROTECT PIPE DURING CONSTRUCTION MINIMUM HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION 2.

MAXIMUM HEIGHT OF COVER IN FEET

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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11/15

114

108

102

154168

180

192

204

216

228

201

177

227

254

284

156

144

132

120

133

113

60 20

66 24

72 28

78 33

84

90

96

38

44

50

57

64

71

78

95

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES

0.10 0.15 0.20 0.250.125 0.175 0.225INCHES

 

DIAMETER

PIPE

SQ. FT.

 

 

AREA

9" x 2�" CORRUGATIONS

STRUCTURAL PLATE ALUMINUM ALLOY PIPE

59

53

48

44

41

38

35

32

30

28

26

23

20

74

67

61

56

52

48

44

41

39

36

34

30

27

24

90

81

74

68

63

58

54

50

47

44

42

37

33

30

27

105

95

87

80

74

68

64

60

56

53

49

44

40

36

33

30

120

109

100

92

85

79

73

69

64

61

57

51

46

42

38

35

32

29

136

123

112

103

96

89

83

78

73

69

65

58

53

48

44

40

37

34

31

151

137

125

115

107

99

93

88

82

77

73

65

59

54

49

45

42

39

36

33

+

NOTES:

AT END OF DESIGN LIFE.

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS1.

ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

� DIAMETER.   THIS COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.   THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 10(DIAMETER  36") 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION SHALL BE  2.

ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

COVER HEIGHTS CANNOT BE ACHIEVED, AND ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0’  OR � DIAMETER, WHICHEVER IS GREATER, WILL BE 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0’  OR � DIAMETER, WHICHEVER IS GREATER.  IN CASES IN WHICH THESE 3.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.4.

CURRENT ASTM DESIGNATION A-394.  BOLTS ARE TO BE LOCATED IN THE VALLEY AND CREST OF EACH CORRUGATION IN DOUBLE ROWS SPACED 1�" APART.

STEEL BOLTS ONLY TO BE USED.  BOLTS ARE �" DIAMETER HIGH STRENGTH TO MEET CURRENT AASHTO DESIGNATION M-164 AND GALVANIZED TO MEET 5.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE ALUMINUM ALLOY PIPE

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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SPAN RISE

PIPE ARCH DIMENSION

MAXIMUM CORNER PRESSURE

Rc
Rb

Rt

NOMINAL SIZE

6'-1" 4'-7" 22 18

6'-4" 4'-9" 24 18

6'-9" 4'-11" 26

7'-0" 5'-1" 28

7'-3" 5'-3' 31

7'-8" 5'-5" 33

18

18

18

18

187'-11" 5'-7" 35

8'-2" 5'-9" 38

8'-7" 5'-11" 40

8'-10" 6'-1" 43

9'-4" 6'-3" 46

9'-6" 6'-5" 49

6'-7" 52

10'-3" 6'-9" 55

10'-8" 6'-11" 58

10'-11" 7'-1" 61

18

18

18

18

18

18

18

18

18

1811'-5" 7'-3" 64

11-7" 7'-5" 67

11'-10" 7'-7" 71

12'-4" 7'-9" 74

12'-6" 7'-11" 78

12'-8" 8'-1" 81

12'-10" 8'-4" 85

18

18

18

18

18

18

9'-9"

13'-5" 8'-5" 89

13-11"

14'-3"

15'-4"

15'-8"

8'-7"

8'-9"

8'-11"

9'-1"

9'-3"

9'-5"

9'-7"

93

97

18

18

18

18

18

18

18

18

18

14'-1"

101

14'-10" 105

109

15'-6" 113

118

9'-10"15'-10" 122

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

16 24

15 23

14 22

14 21

13

12

20

19

12

12

18

18

11 17

11 16

10

10

10

16

15

15

9

9

9

14

13

14

138

8

8

8

8

12

12

12

12

7 11

7

7

7

7

11

11

10

10

10

10

6

6

6

6

6

6

9

9

9

9

(SEE NOTE 6)

LBS./SQ.FT.

6000SQ. FT.

 

AREA

GAUGE

 

REQUIRED

THICKNESS

SHEET

MINIMUM

(SEE NOTE 4)

LBS./SQ.FT.

4000

COVER HEIGHT IN FEET

MAXIMUM ALLLOWABLE

+

6" x 2" CORRUGATIONS

MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES 
NOTES:

 

 

 

7.

 

 

 

6.

 

 

 

 

 

 

5.

 

 

4.

 

 

 

 

 

 

 

 

3.

 

 

 

 

 

 

 

 

2.

 

 

1.

1816'-5" 9'-11" 126 12 6 9

16'-7" 10'-1" 131 18 12 6 9
SPAN

R
IS

E

B

Rc

TOLERANCES.

INSIDE OF CREST AND ARE SUBJECT TO MANUFACTURING 

STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO 

STRUCTURE INTERACTION SYSTEMS.

MODIFICATIONS FOR SOIL CORRUGATED METAL 

WITH THE AASHTO SPECIFICATIONS AND VDOT 

ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE 

TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.   

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE 

 

 

 

REQUIREMENTS.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL 

 

 

 

BACKFILL MUST BE APPROVED BY THE ENGINEER.

USE OF THIS CATEGORY OF PIPE, BEDDING AND 

WHEN DESIGN HEIGHT OF COVER REQUIRES THE 

A CUT.

OF THE STRUCTURE, OR TO THE INTERSECTION WITH 

A MINIMUM OF 10(HEIGHT  • SPAN) ON EACH SIDE 

PIPE ARCH.  THE APPROACH FILL RAMP IS TO EXTEND 

THE COVER SHALL EXTEND THE FULL LENGTH OF THE 

TRAFFIC TO CROSS INSTALLATION SHALL BE • SPAN. 

HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM 

EXHAUSTED.

MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN 

GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE 

COVER HEIGHT OF 1.0' OR „ SPAN, WHICHEVER IS 

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED 

GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS 

PIPES SHALL BE 2.0' OR  • SPAN, WHICHEVER IS 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL 

 

 

RE-CALCULATED USING LRFD.

STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT 

CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED 

 

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE ARCH
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

OF "B" DIMENSION.

THE INVERT.   SEE DIAGRAM BELOW FOR ILLUSTRATION

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE 8.

21.0

22.0

24.0

20.5

21.4

20.8

22.4

21.7

20.9

22.7

21.8

23.8

22.9

21.9

23.9

26.1

25.1

27.4

26.3

25.2

27.5

26.4

25.2

26.3

28.9

27.6

26.3

28.9

31.6

30.2

28.8

27.4

30.1

28.7

NOTE 8)

(SEE 

INCHES

B

INCHES

Rc
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SPAN RISE

211

205

200

194

188

182

177

172

167

161

157

151

146

142

137

132

127

123

118

114

109

105

102

PIPE ARCH DIMENSION

13'-3'

13'-6'

9'-4"

9'-6"

97

14'-0"

14'-2"

9'-8"

9'-10"

31 12 12

11

10

31

31

31

31

31

31

31

31

31

31

31

12

12

12

12

12

12

12

12

12

12

12

12

12

12

11

11

11

10

10

10

14'-5"

14'-11"

10'-0"

10'-2"

15'-4"

15'-7"

10'-4"

10'-6"

15'-10"

16'-3"

10'-8"

10'-10"

16'-6"

17'-0"

11'-0"

11'-2"

17'-2"

17'-5"

11'-4"

11'-6"

17'-11"

18'-1"

11'-8"

11'-10"

18'-7"

18'-9"

12'-0"

12'-2"

19'-3"

19'-6"

12'-4"

12'-6"

19'-8" 12'-8"

19'-11" 12'-10"

20'-5"

20'-7"

13'-0"

13'-2"

31

31

31

31

31

31

31

31

31

31

31

31

12

12

12

12

12

12

10

10

10

10

10

10

9

9

9

9

8

8

8

8

8

8

9

10

6" x 2"  CORRUGATIONS

MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES  

18

14

17

16

15

13

12

13

MAXIMUM CORNER PRESSURE

17

16

16

15

14

14

14

13

13

13

12

12

12

12

13

13

(SEE NOTE 6)

LBS./SQ. FT.

6000

GREATER THAN 12 GAUGE IS USED.

MAXIMUM COVER HEIGHTS SHOWN MAY BE INCREASED BY A MAXIMUM OF 12" IF A SHEET THICKNESS 

(SEE NOTE 4)

LBS./SQ. FT.

4000

SQ. FT.

 

 

AREA

HEIGHT IN FEET

MAXIMUM ALLOWABLE COVER 

GAUGE

 

 

REQUIRED

THICKNESS

SHEET

MINIIMUM

7.

 

 

 

6.

 

 

5.

 

 

4.

 

 

 

 

 

 

3.

 

 

 

 

 

 

 

2.

 

 

1.

NOTES:

Rc
Rb

Rf

Rc

B

R
IS

E

SPAN

CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.

STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO INSIDE OF 

REQUIREMENTS.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL 

BE APPROVED BY THE ENGINEER.

THIS CATEGORY OR PIPE, BEDDING AND BACKFILL MUST 

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF 

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL 

DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO 

IS BASED ON A SOIL MODULUS OF 700 PSI.    ALL OTHER 

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES 

WITH A CUT.

EACH SIDE OF THE STRUCTURE OR TO THE INTERSECTION 

RAMP IS TO EXTEND A MINIMUM OF 10(HEIGHT  • SPAN) ON 

THE FULL LENGTH OF THE PIPE ARCH.  THE APPROACH FILL 

INSTALLATION SHALL BE • SPAN.  THE COVER SHALL EXTEND 

COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF 

EXHAUSTED.

MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN 

HEIGHT OF „ SPAN WILL BE ALLOWED ONLY IF ALL POSSIBLE 

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER 

SHALL BE ‚ SPAN.  IN CASES IN WHICH THIS COVER HEIGHT 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES 

+

 

 

RE-CALCULATED USING LRFD.

STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT 

CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED 

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE STEEL PIPE ARCH

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

OF "B" DIMENSION.

THE INVERT.   SEE DIAGRAM BELOW FOR ILLUSTRATION

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE 8.

40.0

38.5

37.7

39.6

38.8

37.9

39.8

41.8

40.9

42.1

41.1

43.3

42.3

41.3

43.5

42.4

44.7

43.6

45.9

44.8

43.7

42.5

44.9

43.7

NOTE 8)

(SEE 

INCHES

B

INCHES

Rc
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SPAN RISE

31.8

31.8

MAXIMUM COVER HEIGHT IN FEET

MINIMUM SHEET THICKNESS IN INCHES

MAXIMUM CORNER PRESSURE IN LBS./SQ. FT.

24.7

26.6

39.3

29.6

31.9

45.1

41.9

44.5

58.4

52.7

55.5

61.4

49.9

0.100" 0.125" 0.175"0.150"

6'-2" 5'-0"

6'-7' 4'-11'

6'-7" 5'-8" 31.8

31.8

31.8

31.8

31.8

31.8

6'-11" 5'-9"

7'-3" 5'-11"

7'-9" 6'-0"

8'-1" 6'-1"

8'-5" 6'-3"

8'-10" 6'-4" 31.8

31.8

31.8

9'-3" 6'-5"

9'-7" 6'-6"

9'-11" 6'-8" 31.8

31.8

31.8

31.8

31.8

10'-3" 6'-9"

6'-10"10'-9"

11'-1"

11'-5"

7'-0"

7'-1"

11'-9"

12'-3"

12'-7"

13'-1"

7'-2"

7'-3"

7'-5"

7'-6"

8'-2"

8'-4"

8'-5"

31.8

31.8

31.8

31.8

31.8

31.8

31.8

31.8

12'-11"

13'-1"

13'-11"

14'-0" 8'-7"

9'-5"

9'-7"

9'-8"

9'-10"

10'-0"

31.8

31.8

31.8

31.8

31.8

31.8

13'-11"

14'-3"

14'-8"

14'-11"

15'-4"

15'-7"

16'-1"

10'-2"

10'-4" 31.8

31.8

31.8

31.8

16'-4"

17'-0"

17'-3"

10'-6"

10'-8"

11'-0"

18'-0" 11'-4"

31.8

31.8

16'-9"

10'-10"

34.3

36.8

64.4

67.5

86.8

70.5

73.7

90.3

94.2

77.0

83.0

101.5

105.7

109.9

114.2

118.6

 123.1

127.6

132.3

136.9

141.8

25

23

23

22

21

20

19

18

17

16

16

15

15

14

13

13

14

12

12
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11

10
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11

11
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28

26

25

24

22

21

20

19
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17

15

16
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26

20

17

15
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14

13
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12

12
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11

11
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36

34

32

31
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27

24

23
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21

19

17

34

25

20

18

16

15

14
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19

18

17

17

16

16

22

28

26

25

24
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21

20
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15
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26

20
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15

15
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12
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11
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10

10

10
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42

40

36

34

32

31

28

27

26

23

24

21

20

30

25

22

18

17

16

14

14

12

11

23

21

20

20

19

19

18

12

28

26
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24

22

21

20

19
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17

15

16

14

13

12

26

20

17

15

15

14

13

13

12

12

12

12

11

11

11

10

10

10

10

10

9

42

40

38

36

34

32

31

28

27

26

23

24

21

20

30

25

22

18

17

16

15

14

12

10

40

23

21

20

20

19

19

18

12

18

17

13

40

38

NOTE 4)

(SEE

4000

NOTE 6)

(SEE

6000

NOTE 4)

(SEE

4000

NOTE 6)

(SEE

6000

NOTE 6)

(SEE

4000

NOTE 6)

(SEE

6000

SQ.FT.

 

 

AREA

NOTE 4)

(SEE

4000

9' x 2•" CORRUGATIONS

STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCHES 

SPAN

R
IS

E

Rc RcRb
Rt

B

+

NOTES:

 

 

RE-CALCULATED USING LRFD.

STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT 

CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED 

APART.

EACH CORRUGATION IN DOUBLE ROWS SPACED 1ƒ" 

ARE TO BE LOCATED IN THE VALLEY AND CREST OF 

TO MEET CURRENT A.S.T.M. DESIGNATION A-394.   BOLTS 

CURRENT A.S.T.M. DESIGNATION M-164 AND GALVANIZED

BOLTS ARE ƒ" DIAMETER, HIGH STRENGTH TO MEET

TOLERANCES.

INSIDE CREST AND ARE SUBJECT TO MANUFACTURING 

STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO 

REQUIREMENTS.

SEE STANDARD PB-1 FOR BEDDING AND BACKFILL

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL

DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO

IS BASED ON A SOIL MODULUS OF 700 PSI.    ALL OTHER 

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES 

MUST BE APPROVED BY THE ENGINEER.

OF THIS CATEGORY OF PIPE, BEDDING AND BACKFILL 

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE 

STANDARD VALUE HAVE BEEN EXHAUSTED.

ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE 

OF 1.0'  OR  „ SPAN, WHICHEVER IS GREATER, WILL BE 

ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT 

IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE 

PIPES SHALL BE 2.0' OR ‚ SPAN, WHICHEVER IS GREATER. 

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL 

THE PIPE, OR TO THE INTERSECTION WITH A CUT.   

A MINIMUM OF 10(RISE  • SPAN) ON EACH SIDE OF 

PIPE ARCH.  THE APPROACH FILL RAMP IS TO EXTEND 

THE COVER SHALL EXTEND THE FULL LENGTH OF THE 

TRAFFIC TO CROSS INSTALLATION TO BE • SPAN.  

HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM 

8.

 

 

 

 

 

 

7.

 

 

 

6.

 

 

 

 

 

5.

 

 

4.

 

 

 

 

 

 

 

3.

 

 

 

 

 

 

 

2.

 

 

1.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCH
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

RADIUS

CORNER

OF "B" DIMENSION.

THE INVERT.   SEE DIAGRAM BELOW FOR ILLUSTRATION

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE 9.42.0

46.0

42.0

44.0

34.2

32.5

32.4

32.2

33.8

33.5

33.2

35.6

35.2

34.7

33.5

36.8

36.1

35.3

34.4

38.4

37.5

36.5

35.8

39.4

42.8

43.2

45.3

44.4

46.6

45.7

47.9

46.9

45.9

47.2

NOTE 9)

(SEE 

INCHES

B

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

PC-1

REFERENCE

SPECIFICATION

302

232

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.16

SHEET 12 OF 18

11/15

0.8

1.2

1.8

3.1

4.0

4.9

7.1

12.6

19.6

23.8

28.3

12

15

18

27

30

36

42

2.4

48

54 16.0

60

66

72

24

9.6

21

0.135 (10)

MAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

0.064 (16)

ALUMINUM SPIRAL RIB PIPE �"  WIDE x �" DEEP RIBS SPACED @ 7�"

SQ. FT.

AREA

INCHES

DIAMETER

PIPE

INCHES (GUAGE)

1 FT. COVER

WITH LESS THAN

ENTRANCE PIPES

THICKNESS FOR

MINIMUM SHEET

0.06 (16) 0.075 (14) 0.105 (12)

0.075 (14)

0.075 (14)

75

59

49

42

36

32

28

23

19

16

13

11

9

7

103

82

68

58

50

44

40

33

27

23

20

17

15

13

166

133

110

94

82

73

65

54

46

39

35

31

27

25

188

156

134

117

103

93

77

65

57

50

45

40

36

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

0.105 (12)

PIPE DIAMETER

30" AND OVER EQUAL TO DIAMETER

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

18"

TABLE A

NOTES:

AT END OF DESIGN LIFE.

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS1.

OF 20 DIAMETERS ON EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH A CUT.

TRAFFIC TO CROSS INSTALLATION.  THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION 2.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS. 4.

WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 18". 

FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 18" AND 12" OR � DIAMETER, 

WHICHEVER IS GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE  MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM

GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0’  OR � DIAMETER, 

STANDRD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2’0" OR � DIAMETER,  WHICHEVER IS 3.

12" TO 27"

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

ALUMINUM SPIRAL RIB PIPE
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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1.8

2.4

3.1

7.1

4.9

9.6

4.0

18

21

24

27

30

36

42

48

54

60

66

72

78

84

12.6

16.0

19.6

23.8

28.3

33.2

38.6

STEEL SPIRAL RIB PIPE �" WIDE x �"  RIBS SPACED @ 7�"

0.064 (16) 0.079 (14) 0.109 (12)

0.064 (16)

0.064 (16)

0.064 (16)

0.079 (14)

0.109 (12)

90

INCHES (GAUGE)

1 FT. COVER

WITH LESS THAN

ENTRANCE PIPES

THICKNESS FOR

MINIMUM SHEETMAXIMUM HEIGHT OF COVER IN FEET

SHEET THICKNESS IN INCHES (GAUGE)

SQ. FT.

 

 

AREA

INCHES

 

DIAMETER

PIPE

44.17

0.138 (10)

0.079 (14)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.064 (16)

0.138 (10)

0.138 (10)

101

86

75

67

60

49

42

36

142

121

106

94

84

70

59

51

45

40

203

177

157

141

117

100

87

77

69

62

57

52

127

113

101

92

84

77

71

66

0.109 (12)

0.109 (12)

NOTES:

PIPE DIAMETER

36" AND ABOVE

12" TO 30"

� DIAMETER

18"

TABLE A

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

AT END OF DESIGN LIFE.

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 25% METAL LOSS1.

PIPE OR TO THE INTERSECTION WITH THE CUT.

INSTALLATION.  THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL IS TO EXTEND A MINIMUM OF 15 DIAMETERS ON EACH SIDE OF THE 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS 2.

A MINIMUM OF 6" ABOVE THE TOP OF THE PIPE.

POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE WILL BE ASPHALT, CLASS I  BACKFILL MATERIAL IS TO BE PLACED UP TO 

IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24" AND 12" OR � DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 24".  WHERE 

ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES 

THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0’ OR � DIAMETER, WHICHEVER IS GREATER, WILL BE ALLOWED 

MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2.0’ OR � DIAMETER, WHICHEVER IS GREATER.  IN CASES IN WHICH 3.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.  4.

AT 11�" IS AVAILIBLE UPON REQUEST.

A MAXIMUM HEIGHT OF COVER TABLE FOR STEEL SPRIAL RIB WITH �" WIDE x 1" DEEP RIPS SPACED 5.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

STEEL SPIRAL RIB PIPE
A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE
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3.1

4.9

7.1

NOTES:

CAST IRON PIPE CULVERT DESIGNATION

9.6

12 (2)

15 (3)

18 (1)

24 (1)

30 (1)

36 (1)

42 (2)

12.648 (2)

16 (2) (4)

1-13 14-21 22-35

(2)

IN FEET

MAXIMUM HEIGHT OF COVER 
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INCHES

DIAMETER

SQ. FT.

AREA

4.

 

 

3

 

 

 

 

 

2.

 

1.

 

 

(4)

 

(3)

 

(2)

 

(1)

FOR 15" PIPE, WHERE APPROVED BY THE ENGINEER. 

MAY BE SUBSTITUTED FOR 15" PIPE CULVERT AT NO INCREASE IN PRICE BID 

PIPE TO BE CORRUGATED CAST IRON OR RIBBED CAST IRON.

PIPE TO BE SMOOTH CAST IRON ONLY.

PIPE MAY BE SMOOTH CAST IRON, CORRUGATED CAST IRON, OR RIBBED CAST IRON.

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CAST IRON PIPE

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

 

AND MEDIAN CROSSOVERS WHERE A 9" MINIMUM WILL BE PERMITTED.  

MINIMUM FINISHED HEIGHT OF COVER TO BE 24", EXCEPT PIPE UNDER ENTRANCES 

 

THE CULVERT, OR TO THE INTERSECTION WITH A CUT.  

FILL RAMP IS TO EXTEND A MINIMUM OF 10 (DIAMETER  36") ON EACH SIDE OF 

COVER IS TO EXTEND THE FULL LENGTH OF THE PIPE CULVERT.  THE APPROACH 

ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION IS TO BE 24".  THIS 

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO

 

NOT  RE-CALCULATED USING LRFD

MATCH FORMER VDOT ALLOWABLE STRESS DESIGN TABLES. COVER HEIGHTS WERE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION WHICH

+
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36

1.7

2.3

3.0

4.7
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48

POLYETHYLENE CORRUGATED PIPE (PE) 

SQ. FT.

 

AREA
FEET

HEIGHT OF COVER

MAXIMUM 

INCHES

 

DIAMETER

SQ. FT.

 

AREA

FEET

HEIGHT OF COVER

MAXIMUM 

INCHES

 

DIAMETER

12

15

18

24

30

36

0.8

1.2

1.8

3.1

7.1

4.9

42

48

SQ. FT.

 

AREA
FEET

HEIGHT OF COVER

MAXIMUM 

INCHES

 

DIAMETER

POLYPROPYLENE PIPE (PP) 

9.6

12.6

9.6

12.6

15.9

19.6

54

60

23

23

POLYVINYLCHLORIDE PROFILE WALL PIPE (PVC)

41

40

37

34

34

25

24

24

19.660

NOTES:

PIPE DIAMETER

36" AND ABOVE

12" TO 30"

• DIAMETER

18"

TABLE A

+

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

HEIGHT OF COVER TABLES FOR HL-93 LIVE LOAD

PLASTIC PIPE

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

BRIDGE DESIGN SPECIFICATIONS. 

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD1.

TO THE INTERSECTION WITH A CUT.

EXTEND A MINIMUM OF 10(DIAMETER  • DIAMETER) ON EACH SIDE OF THE PIPE OR 

THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE.  THE APPROACH FILL IS TO 

WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION.  

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE 2.

IS TO BE PLACED BETWEEN THE TOP OF THE PIPE AND THE BOTTOM OF THE ASPHALT.

THE TOP OF THE PIPE WILL BE ASPHALT, A MINIMUM OF 6" OF CLASS I BACKFILL MATERIAL

EQUAL TO 24", AND 12" FOR PIPE DIAMETERS GREATER THAN 24". WHERE THE SURFACE OVER

HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR

MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM FINISHED 

ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' WILL BE ALLOWED ONLY IF ALL POSSIBLE

48" DIAMETER PIPE INSTALLATIONS WHERE THE COVER HEIGHTS CANNOT BE ACHIEVED, AN 

ENTRANCES, SHALL BE 2.0' OR • DIAMETER WHICHEVER IS GREATER.  FOR 12" THROUGH

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER 3.

SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.4.

CURRENT VERSION OF VDOT'S IIM-S&B-27.

GEOMETRIC DEFINITION OF THESE STRUCTURES IS PROVIDED IN THE 

THAT WILL BECOME PART OF THE STRUCTURE AND BRIDGE INVENTORY. THE

STRUCTURE AND BRIDGE DIVISION.  A LARGE CULVERT IS ANY CULVERT 

WITH THE REQUIREMENTS OF VOLUME V, PART 2 OF THE MANUAL OF THE 

COMMONWEALTH OF VIRGINIA, AND SHALL BE DESIGNED IN ACCORDANCE 

LARGE CULVERTS SHALL BE DESIGNED BY AN ENGINEER, REGISTERED IN THE 5.

20

19

10

10

TYPE C TYPE S

TYPE S TYPE D

19

16

19

15

13

12

10

10

20

16

14

14

13

12

16

16

16

15

PIPE TYPE DEFINITIONS:

TYPE C - SINGLE WALL PIPE (CORRUGATED WALL ONLY)

TYPE S - DOUBLE WALL PIPE (CORRUGATED WALL WITH SMOOTH INNER WALL)

TYPE D - TRIPLE WALL PIPE (CORRUGATED WALL BETWEEN SMOOTH INNER AND OUTER WALL)

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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ALLOWABLE PIPE CRITERIA FOR 

TABLE A - ALLOWABLE TYPE OF PIPE CULVERT
FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MAINTAINED BY VDOT

FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED

CONCRETE

NOTE 3

 

ALLOY 

CORRUGATED ALUMINUM

NOTE 3

 

ALLOY STRUCTUAL PLATE

CORRUGATED ALUMINUM

IN TABLE B

LOCATION SHOWN 

IN TABLE B

LOCATION SHOWN 

PIPE

ENTRANCE 

STATEWIDE

NOTE  3

 

CORRUGATED STEEL

ALUMINUM COATED TYPE 2

NOTES 1 & 2

 

CULVERTS

ALLOWABLE PIPE 

SHOWN IN TABLE B

EXCEPT LOCATIONS

 

STATEWIDE 

SHOWN IN TABLE B

EXCEPT LOCATIONS

 

STATEWIDE 

NOTE 3

 

CORRUGATED STEEL 

POLYMER COATED (10/10) 

NOTES 3 & 4

 

CORRUGATED STEEL

UNCOATED GALVANIZED

NOTE 3

 

STRUCTURAL PLATE 

GALVANIZED STEEL 

TYPE C 

CORRUGATED

POLYETHYLENE (PE)

TYPE S 

CORRUGATED 

POLYETHYLENE (PE)

TYPE D OR S 

POLYPROPYLENE (PP)

SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000

RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS,

RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL,

RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL,

75 - YEAR DESIGN LIFE

HIGHER FUNCTIONAL CLASS - HFC

ADT LESS THAN OR EQUAL TO 4000

SUBDIVISION STREETS WITH AN

URBAN LOCAL STREETS,

RURAL LOCAL ROADS,

50 - YEAR DESIGN LIFE

LOWER FUNCTIONAL CLASS - LFC

NOTE 3, 5

 

WITH THICKENED INVERT

STRUCTURAL PLATE 

GALVANIZED STEEL 

NOTES:

BOTTOM AND CORNER PLATES SHALL BE 2 GAUGE STEPS THICKER5.

ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.

ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.  1.

SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM COVER LIMITATIONS FOR EACH TYPE OF PIPE.2.

SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND VELOCITY LIMITATIONS FOR METAL PIPES.  SEE TABLE D FOR REQUIRED GAUGE OF METAL PIPE.3.

HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15’ AND AS AN OUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.

USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE4.

(SMOOTH INTERIOR)

PROFILE WALL PIPE

POLYVINYLCHLORIDE (PVC)

2016 ROAD & BRIDGE STANDARDS
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ALLOWABLE PIPE CRITERIA FOR

FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MAINTAINED BY VDOT

FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED

CONCRETE

TABLE A1 - ALLOWABLE TYPE OF STORM SEWER PIPE

NOTE 3

 

CORRUGATED STEEL SPIRAL RIB

POLYMER COATED (10/10)

NOTE 3 

 

(SMOOTH INTERIOR) 

CORRUGATED STEEL DOUBLE WALL

POLYMER COATED (10/10) 

STATEWIDE

NOTES 1 & 2

 

CULVERTS

ALLOWABLE PIPE 

SHOWN IN TABLE B

EXCEPT LOCATIONS

 

STATEWIDE 

IN TABLE B

LOCATION SHOWN

NOTE 3

 

STEEL SPIRAL RIB

ALUMINUM COATED TYPE 2

NOTE 3

 

ALUMINUM SPIRAL RIB

TYPE S 

POLYETHYLENE (PE) CORRUGATED

TYPE D OR S 

POLYPROPYLENE (PP)

SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000

RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS,

RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL,

RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL,

75 - YEAR DESIGN LIFE

HIGHER FUNCTIONAL CLASS - HFC

ADT LESS THAN OR EQUAL TO 4000

SUBDIVISION STREETS WITH AN

URBAN LOCAL STREETS,

RURAL LOCAL ROADS,

50 - YEAR DESIGN LIFE

LOWER FUNCTIONAL CLASS - LFC

(SMOOTH INTERIOR)

PROFILE WALL PIPE 

POLYVINYLCHLORIDE (PVC)

TABLE C

NOTES:

PIPE TYPE pH RANGE

ALLOWABLE

MIN. MAX. MIN. MAX. MAXIMUM

STRUCTURAL PLATE

GALVANIZED STEEL

CORRUGATED STEEL

POLYMER COATED (10/10)

CORRUGATED STEEL

UNCOATED GALVANIZED

ALLOY

CORRUGATED ALUMINUM

ALLOY STRUCTURAL PLATE

CORRUGATED ALUMINUM

ALUMINUM SPIRAL RIB

SPIRAL RIB

CORRUGATED STEEL

POLYMER COATED

DOUBLE WALL

CORRUGATED STEEL

POLYMER COATED

5.0 9.0

6.0 9.0

6.0 9.0

9.04.0

6.0 10.0

4.0 9.0

4.0 9.0

4.0 9.0

5.0 9.0

4.0 9.0

4.0 9.0

1500 -

2000 10000

2000

5

15

5

750 -

2000 5

- 5

- 5

- 5

1500 - 5
SPIRAL RIB

ALUMINUM COATED TYPE 2

750 -

750 -

CORRUGATED STEEL

ALUMINUM COATED TYPE 2

(SEE NOTE 6)

10000

10000

(Ohms-cm)

RANGE

RESISTIVITY

ALLOWABLE

THICKENED INVERT

STRUCTURAL PLATE WITH

GALVANIZED STEEL

1500

1500

1500

10

10

10

AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.

ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION 

CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.  

ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO 1.

COVER LIMITATIONS FOR EACH TYPE OF PIPE. 

SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM2.

GAUGE OF METAL PIPE.

VELOCITY LIMITATIONS FOR METAL PIPES. SEE TABLE D FOR REQUIRED

SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND3.

YEAR DESIGN DISCHARGE (Q).

IS PRESENT OR ANTICIPATED.  MAXIMUM VELOCITY BASED ON 10 

ALLOWABLE WATER VELOCITY IN PIPE WHERE ABRASIVE BEDLOAD 4.

THE LESSER OF THE TWO VALUES SHALL APPLY.

pH VALUES APPLY TO BOTH THE IN-SITU SOIL AND WATER. 5.

RESISTIVITY (MINIMUM) OF SOIL - AASHTO T288

ph OF WATER - ASTM 1293-12 METHOD A

ph OF SOIL - AASHTO T289.6.

(SEE NOTE 4)

(FPS)

VELOCITY

ALLOWABLE

IS PROVIDED IN THE CURRENT VERSION OF VDOT’S IIM-S&B-27.

BRIDGE INVENTORY. THE GEOMETRIC DEFINITION OF THESE STRUCTURES

IS ANY CULVERT THAT WILL BECOME PART OF THE STRUCTURE AND 

MANUAL OF THE STRUCTURE AND BRIDGE DIVISION.  A LARGE CULVERT

ACCORDANCE WITH THE REQUIREMENTS OF VOLUME V, PART 2 OF THE

THE COMMONWEALTH OF VIRGINIA, AND SHALL BE DESIGNED IN 

LARGE CULVERTS SHALL BE DESIGNED BY AN ENGINEER, REGISTERED IN 7.

EXCEPTIONS TO STATEWIDE APPLICATIONS

COUNTIES (INCLUDING TOWNS) CITIES

WESTMORELAND

LANCASTER

MATTHEWS

GLOUCESTER

JAMES CITY

ACCOMACK

SPOTSYLVANIA

NORTHUMBERLAND

ESSEX

MIDDLESEX

YORK

RICHMOND

NORTHAMPTON

STAFFORD

CHESAPEAKE

VIRGINIA BEACH

HAMPTON

NEWPORT NEWS

NORFOLK

ALEXANDRIA

FREDERICKSBURG

WILLIAMSBURG

POQUOSON

PORTSMOUTH

KING GEORGE

TABLE B

INCLUDING RTE. 10 

ISLE OF WIGHT - EAST OF AND 

INCLUDING RTE. 10

SURRY - EAST OF AND 

INCLUDING RTES. 95 & 395

ARLINGTON - EAST OF AND 

INCLUDING RTES. 95 & 395

FAIRFAX - EAST OF AND 

INCLUDING RTES. 95 & 395

PRINCE WILLIAM - EAST OF AND 

INCLUDING RTE. 32

SUFFOLK - EAST OF AND 

2016 ROAD & BRIDGE STANDARDS
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ALLOWABLE PIPE CRITERIA FOR 

TABLE D - REQUIRED METAL GAUGE THICKNESS (AFTER ABRASION CONSIDERATIONS)

pH 2000 3000 4000 5000 6000 7000 8000

pH 2000 3000

>50000pH 1500 2000 3000 4000 5000 6000 7000 8000 9000 10000 20000 30000 40000 50000

pH 1500 2000 3000 4000 5000 6000

4000-50006000-8000

NOTES:

ABRASION LEVEL DEFINITIONS (FHWA)

POLYMER -COATED STEEL 50-YEAR DESIGN LIFE

TABLE D FOR ALUMINUM COATED TYPE 2, ALUMINUM ALLOY, AND 

TABLE D FOR ALUMINUM COATED TYPE 2, ALUMINUM ALLOY, AND POLYMER -COATED STEEL 75-YEAR DESIGN LIFE

MINIMUM IN -SITU SOIL RESISTIVITY

MINIMUM IN -SITU SOIL RESISTIVITY

MINIMUM IN -SITU SOIL RESISTIVITY

MINIMUM IN -SITU SOIL RESISTIVITY

BEDLOAD AS DESCRIBED IN THE FHWA ABRASION REQUIREMENTS.

NOT MEET THE CONSIDERATION OF PARTICLE SIZE OF THE 

PIPES THAT MEET THE CRITERIA OF TABLES A, B, AND C MAY3.

TO ATTAIN THE REQUIRED DESIGN LIFE.

MAY NEED TO BE INCREASED AS NOTED IN THESE TABLES

BASED ON pH AND RESISTIVITY REQUIREMENTS THE GAUGE OF PIPE4.

TABLE D FOR GALVANIZED STEEL 50-YEAR DESIGN LIFE

TABLE D FOR GALVANIZED STEEL 75-YEAR DESIGN LIFE

AND GALVANIZED STEEL PLATE WITH THICKENED INVERT.

LEVEL 3 ABRASION IS MAXIMUM FOR POLYMER COATED STEEL PIPE1.

LEVEL 2 ABRASION IS MAXIMUM FOR REST OF METAL PIPES.2.

> 7.2

7.1

7

6.8

6.5

6

16

14

14

12

12

10

16

16

14

14

12

12

16

16

16

14

12

12

16

16

16

14

14

12

16

16

16

16

14

12

16

16

16

16

14

12

16

16

16

16

14

14

16

16

16

16

16

14

>7.2

7.1

7

6.8

6.5

6

12

12

10

10

8

8

12

12

12

10

10

8

12

12

12

12

10

10

12

12

12

12

12

10

12

12

12

12

12

12

>9000

>9000

>7

6.8

6.5

6

5.5

5

4

16

14

14

12

12

12

10

16

14

14

12

12

12

10

16

16

14

14

14

12

12

16

16

16

14

14

14

12

16

16

16

14

14

14

12

16

16

16

16

16

14

12

16

16

16

16

16

14

14

8000 9000 10000 >20000

16

16

16

16

16

16

14

16

16

16

16

16

16

14

16

16

16

16

16

16

14

16

16

16

16

16

16

16

7000

> 7.3 

7.3

7.2

7.1

7

6.8

6.5

6

5.5

5

4

16

16

14

12

12

12

12

10

8

8

N/A

16

16

14

14

14

12

12

12

12

10

8

16

16

16

14

14

12

12

12

12

10

10

16

16

16

16

14

14

12

12

12

12

10

16

16

16

16

14

14

12

12

12

12

10

16

16

16

16

14

14

12

12

12

12

10

16

16

16

16

16

14

14

12

12

12

12

16

16

16

16

16

14

14

12

12

12

12

16

16

16

16

16

14

14

12

12

12

12

16

16

16

16

16

16

16

14

14

12

12

16

16

16

16

16

16

16

14

14

14

12

16

16

16

16

16

16

16

16

14

14

14

16

16

16

16

16

16

16

16

16

14

14

16

16

16

16

16

16

16

16

16

14

14

SIDE OF DRAINAGE PIPES

IS THE CONDITION ASSUMED FROM THE SOIL 

NO BEDLOAD AND VERY LOW VELOCITIES. THIS 

LEVEL 1 - NONABRASIVE CONDITIONS, AREAS OF

5 ft/s OR LESS.

OF MINOR BEDLOADS AND VELOCITIES OF 

LEVEL 2 - LOW ABRASIVE CONDITIONS, AREAS

5 ft/s AND 15 ft/s.

AND GRAVEL AND VELOCITIES BETWEEN 

AREAS OF MODERATE BEDLOADS OF SAND 

LEVEL 3 - MODERATE ABRASIVE CONDITIONS, 

EXCEEDING 15 ft/s.

GRAVEL, AND ROCK AND VELOCITIES

AREAS OF HEAVY BEDLOADS OF SAND, 

LEVEL 4 - SEVERE ABRASIVE CONDITIONS, 

*

*

*

*

*MINIMUM AND MAXIMUM ph FOR EACH PIPE TYPE IS LISTED IN TABLE C

16

16

14

12

12

12

12

10

10

8

N/A
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SECTION OF CONCRETE PIPE PLUG (Male End)

12"

18"

24"

30"

36"

42"

48"

54"

60"

66"

0.465

0.589

0.727

0.880

QUANTITIES

72"

78"

84"

90"

96"

102"

108"

1.047

1.229

1.425

1.636

1.862

2.102

2.356

15"

0.356

0.262

0.182

0.116

0.065

0.045

0.029

B

B

A

C

NOTES:

SECTION A-A

C

SECTION C-C

.013

.029

SECTION  B-B

A

12" Min.

12" Min.

PIPE PLUG

SECTION OF BRICK MASONRY 

.049

.100

.166

.246

.340

.449

.573

.711

.864

1.031

1.213

1.409

1.620

1.846

2.086

2.340

DETAILS FOR BACKFILLING ABANDONED CULVERTS

BACKFILL

12" MIN.

12" MIN.

BE EMPLOYED

BRICKS SHALL

DOUBLE ROW 

BE EMPLOYED

BRICKS SHALL

DOUBLE ROW

EXISTING PIPE
BACKFILL

CONC.  PIPE

EXISTING 

EXISTING PIPE

VARIABLE UP TO 66"   PIPE

MORTAR

3 X 3, W4.5X W4.5

WELDED WIRE FABRIC;

(36" - 108" PIPES)

3 X 3,  W2.5 X W2.5

(30" & SMALLER PIPES)

2" FOR 30" & SMALLER PIPES
3" FOR 36" - 108" PIPES

4" FOR 30 SMALLER PIPES

6" FOR 36" - 108" PIPES

CONCRETE

CLASS A-3

BACKFILL

PIPE

SIZE LINEAR FOOT

BACKFILL PER

CU.YDS 

CONC. PLUG

PER EACH

CU.YDS 

TO BE FURNISHED WHERE APPLICABLE.

MALE OR FEMALE PLUG DESIGN

SECTION OF PRECAST PIPE PLUG

WILL BE PERMITTED.

CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. JUMBO BRICK 

 

FOR PLACEMENT OF STRUCTURES, SEE ROADWAY PLAN SHEETS.

PRECAST NOTES :

CONCRETE TO BE 4000 P.  S.  I.  MIN.  COMPRESSIVE STRENGTH.

M170.

CONCRETE AND REINFORCING STEEL  SHALL  BE IN ACCORDANCE WITH AASHTO 

DESIGN WILL BE ACCEPTABLE UPON APPROVAL BY  THE ENGINEER.

DETAIL  SHOWN FOR PRECAST PLUG IS REPRESENTATIVE ONLY, OTHER MANUFACTURER'S

EXISTING PIPE

MASONRY

BRICK

ELEVATION

INVERT 

EXISTING 

AT BOTH ENDS OF PIPE

BACKFILL INSTALLATION

8"X8" OPENING FOR 

CULVERT

BOX 

EXISTING 

BOX  CULVERT

AT BOTH ENDS OF 

BACKFILL INSTALLATION

8"X8" OPENING FOR 

DOUBLE ROW BRICKS 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

PP-1

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

107.23

REVISION DATE

PIPE PLUGS.

OF PIPE FOR ALL TYPES OF 

OF BACKFILL AT BOTH ENDS 

TO FACILITATE INSTALLATION 

SUGGESTED 8" X 8" OPENING 

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

THE SPECIFICATIONS AND IS TO BE PAID AS CUBIC YARDS OF FLOWABLE BACKFILL.

BACKFILL IS TO BE FLOWABLE BACKFILL IN ACCORDANCE WITH SECTION 249 OF

249
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WIDTH = W - 1'-0"�


GEOTEXTILE DRAINAGE FABRIC�

(OVERLAP 1'-0" AT SEAMS)�


2
'-0

"�



1'-6"�
1'-0"�


4"�



4"�



2
'-0

"�



1'-6"�
1'-0"�


UD - 2 �


LONGITUDINAL PIPE TO BE PLACED ON�

LOW SIDE OF SUPERELEVATED MEDIAN�


TYPE OF PIPE�


SMOOTH WALL PVC�


AASHTO M-252�


W.T.�


CORRUGATED PE�


CRUSHING STRENGTH�


WALL THICKNESS (MIN) - INCHES�


PAY LIMITS FOR�

OUTLET PIPE TO�

BEGIN WITH 45^�

ELBOW�


45^ ELBOW�

CONNECTION�


TYPE OF PIPE�


SMOOTH WALL PVC�


W.T.�


CRUSHING STRENGTH�


SMOOTH WALL PE�
 70 PSI�


6" NOMINAL DIAMETER�


6" NOMINAL DIAMETER�


TESTED ACCORDING TO ASTM D-2412 AT 5  DEFLECTION.�


SUBBASE�

MATERIAL�


6" PIPE�


VARIABLE�

SLOPE�
 SUBBASE�


MATERIAL�


4"�



VARIABLE SLOPE�


4"�



6" PIPE�


OUTLET PIPE�


MIN. 4  SLOPE OR SAME �

AS SUPERELEVATION SLOPE�

WHEN 4  IS EXCEEDED�


GEOTEXTILE DRAINAGE FABRIC�

(OVERLAP 1'-0" AT SEAMS)�


WIDTH = W - 1'-0"�


MIN. 4  SLOPE OR SAME �

AS SUPERELEVATION SLOPE�

WHEN 4  IS EXCEEDED�


ELEVATION OF BOTTOM OF�

AGGREGATE MATERIAL TO�

CONFORM TO BOTTOM OF�

SUBBASE ELEVATION.�

(TYPICAL)�


OUTLET PIPE�


1.�

 �

 �

 �

2.�

 �

 �

 �

3.�

  �

 �

4.�

 �

 �

5.�

 �

 �

6.�


TRENCH WITH AGGREGATE�


UP TO ELBOW, �

PIPE IS PERFORATED�
 45^ ELBOW�


CONNECTION�


CAP�


LONGITUDINAL PIPE TO BE PLACED ON�

LOW SIDE OF SUPERELEVATED MEDIAN�


0.153�


0.153�


EW-12�

(TYPICAL)�


WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE�

STRUCTURE (DROP INLET, MANHOLE, ECT.), NON-PERFORATED OUTLET�

PIPES ARE NOT REQUIRED.�

 �

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM�

OF 1'-0" ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR �

STRUCTURE.�

 �

ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET�

PIPE ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE. �

 �

OUTLET PIPE ARE TO BE INSTALLED ON 2  MIN. (3  DESIRABLE) GRADE AND�

LOCATED AT A MAXIMUM OF 500' APART.�

 �


STRUCTURE.�

 �

WHEN UNDERDRAIN MUST TRAVERSE UNDER CROSSOVER LOCATIONS,�

NON-PERFORATED OUTLET PIPE ONLY IS TO BE USED UNDER CROSSOVER�

PAVEMENT.�

 �


EW-12 �
OUTLET PIPE TO BE SECURELY CONNECTED TO     OR OTHER DRAINAGE�


 57 AGGREGATE,   8 AGGREGATE �

OR CRUSHED GLASS MEETING�

 8 GRADATION REQUIREMENT.�


UD-2�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


108.02�


REVISION DATE�

240�


501�


701�


W�


(RAISED PORTION OF MEDIAN)�


W�


(RAISED PORTION OF MEDIAN)�


1
'-0

" 
�




M
AX

.�



 57 AGGREGATE,   8 AGGREGATE �

OR CRUSHED GLASS MEETING�

 8 GRADATION REQUIREMENT.�


WITHOUT SUBBASE MATERIAL�


WITH SUBBASE MATERIAL�


OUTLET PIPE�


NOTES:�


NON-PERFORATED OUTLET PIPE�


LONGITUDINAL PERFORATED PIPE�


STANDARD UNDERDRAIN FOR USE�

WITH RAISED GRASS MEDIAN STRIPS�
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TOP OF CUT

DITCH LINE

SHOULDER LINE

EDGE OF PAVEMENT

SHOULDER LINE

EDGE OF PAVEMENT

TOP OF CUT

DITCH LINE
TOE OF FILL

C
O

N
T

O
U

R

L
IN

E

45°

45°

(WITH TYPE 1 SELECT MATERIAL)

FILL

CUT
GRADE

OR

NON-PERFORATED OUTLET PIPE

W.T.
TYPE OF PIPE

.103

W.T.

1'-0"

1'-0"

70 PSI 70 PSI

TRAVEL LANES

GENERAL NOTES

SMOOTH WALL PVC

SMOOTH WALL PE

WALL THICKNESS (MIN) - INCHES

TESTED ACCORDING TO ASTM D-2412 AT 5  DEFLECTION.

CRUSHING STRENGTH

4" NOM. DIAMETER 6" NOM. DIAMETER

8.

 

 

7.

 

 

6.

 

 

5.

 

 

 

4.

 

 

 

3.

 

 

2.

 

 

1.

CL CL

PAVEMENT

SUBBASE

SUBGRADE
1
'-

0
"

1
'-

0
"

SUBBASE

PAVEMENT SURFACE & BASE

SELECT MATERIAL TYPE  OR

GEOTEXTILE DRAINAGE FABRIC

PAVEMENT SURFACE & BASE

(CEMENT OR LIME STABILIZED)

SELECT MATERIAL TYPE  OR SUBGRADE 

ELBOW

BEGIN WITH 45°

OUTLET PIPE TO

PAY LIMITS FOR

ELBOW

BEGIN WITH 45°

OUTLET PIPE TO

PAY LIMITS FOR

TRENCH  PLACEMENT

0.153

SUBBASE OR CEMENT STABILIZED SUBBASE

(TYPICAL)

LOCATED AT THIS POINT WHEN BOTH SUBBASE AND SUBGRADE ARE STABILIZED.

 

TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO

INSURE COMPACTNESS.

 

OUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND

SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2  MIN. (3   

DESIRABLE) GRADE.

 

ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE

INLETS OR MANHOLES.

 

ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA 

WITH OUTLET PIPE ON LOW SIDE ONLY.

 

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0" ABOVE

INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

 

ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO

BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

 

STRUCTURE.

EW-12 OUTLET PIPE TO BE SECURELY CONNECTED TO     OR OTHER DRAINAGE

EW-12

(TYPICAL)

FABRIC

DRAINAGE 

GEOTEXTILE 

GLASS MEETING  8 GRADATION REQUIREMENTS.

 57 AGGREGATE,    8 AGGREGATE OR CRUSHED 

GLASS MEETING  8 GRADATION REQUIREMENTS.

 57 AGGREGATE,    8 AGGREGATE OR CRUSHED 

CD-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

108.04

REVISION DATE

701

501

232(AT LOWER END OF CUTS)

CENTER LINE SECTION

CROSSDRAIN CD-1 AT LOWER END OF CUTS

(PLACEMENT OF CD-1 CROSSDRAIN)

PLAN VIEW

STANDARD CROSSDRAIN

UNLESS SPECIFICALLY INDICATED, CROSSDRAIN WILL NOT BE 

OUTLETS FOR CROSSDRAINS, THEY ARE TO BE LOCATED SO AS TO DRAIN INTO DROP

EW-12

07/16
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DITCH 

EDGE OF PAVEMENT

SHOULDER LINE

TOE OF FILL

TOE OF FILL

SHOULDER LINE

EDGE OF PAVEMENT

TOP OF CUT CO
NTO

UR

LI
NE

FILL COMBINATION UNDERDRAIN

90°

LINE

OR

CD-2

CD-2

1'-0"

1'-0"

TRAVEL LANES

OUTLET PIPE

LIMITS OF PAY FOR

OUTLET PIPE

LIMITS OF PAY FOR

5'-0"

5'-0"

NON-PERFORATED OUTLET PIPE

W.T.
TYPE OF PIPE

.103

W.T.

70 PSI 70 PSI

GENERAL NOTES

SMOOTH WALL PVC

SMOOTH WALL PE

WALL THICKNESS (MIN) - INCHES

TESTED ACCORDING TO ASTM D-2412 AT 5  DEFLECTION.

CRUSHING STRENGTH

4" NOM. DIAMETER 6" NOM. DIAMETER

PAVEMENT SURFACE & BASE

SELECT MATERIAL TYPE  OR

7.

 

 

6.

 

 

5.

 

 

4. 

 

  

 

3.

 

 

 

2.

 

 

1.

SUBBASE

PAVEMENT

BRIDGE

(WITH TYPE 1 SELECT MATERIAL)

SUBBASE

PAVEMENT

SUBGRADE

CL CL

SUBBASE

PAVEMENT SURFACE & BASE

(CEMENT OR LIME STABILIZED)

SELECT MATERIAL TYPE  OR SUBGRADE 

1
'-

0
"

1
'-

0
"

APPROACH SLAB

SIZE NO. 21B (6" MIN. DEPTH)

AGGREGATE BASE MATERIAL TYPE

TRENCH  PLACEMENT

0.153

SUBBASE OR CEMENT STABILIZED SUBBASE

 

 

 

 

 

 

EW-12

(TYPICAL)

EW-12

(TYPICAL)

EW-12 

FABRIC

DRAINAGE 

GEOTEXTILE 

FABRIC

DRAINAGE 

GEOTEXTILE GLASS MEETING  8 GRADATION REQUIREMENTS.

 57 AGGREGATE,    8 AGGREGATE OR CRUSHED

VIRGINIA DEPARTMENT OF TRANSPORTATION

CD-2

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

108.05

SHEET 1  OF 1

701

501

232 (AT GRADE SAGS AND BRIDGE APPROACHES)

GLASS MEETING  8 GRADATION REQUIREMENTS.

 57 AGGREGATE,    8 AGGREGATE OR CRUSHED

TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO

INSURE COMPACTNESS.

OUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND

SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2   MIN. (3  

DESIRABLE) GRADE.

ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE

OUTLETS FOR CROSSDRAINS, THEY ARE TO BE LOCATED SO AS TO DRAIN INTO DROP

INLETS OR MANHOLES.

ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA 

WITH OUTLET PIPE ON LOW SIDE ONLY.

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0" ABOVE

INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO

BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

OUTLET PIPE TO BE SECURELY CONNECTED TO     OR OTHER DRAINAGE

STRUCTURE.

STANDARD CROSSDRAIN

CENTER LINE SECTION

CROSSDRAIN CD-2 ON FILLS

CD-2 CROSSDRAIN

PLAN VIEW SHOWING PLACEMENT OF

BRIDGE APPROACH SLABS

PLACEMENT OF CD-2 CROSSDRAIN AT 

07/16

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS













��YþßÁeL#«6ûßÁ
~ÎøýßÁªTèþ5ûßÁ
¾:¯ùßÁªT(psúßÁ
ï•�úßÁ….�•TûßÁ


1•>vüßÁ#—m\¶üßÁ





þß
ÁÅ

Ø
è³

Rú
ßÁ



Ž�

!bú
ßÁ





üßÁ






ßÁ




ûßÁÅØh
ºuúßÁ


Ž‡'…úßÁ


Á















í1byÍûßÁ—Go  þßÁ








ú±�—%ýßÁ-Œ�!ÕýßÁ












jÿ2¬ŠýßÁ*1­”ÝúßÁ

=‰XÅ¦ùßÁ$CÉ'NûßÁ


Ü¬úßÁ

 õ�€ÿÿÿÿ


¿�%ýßÁg£¾1_þßÁ


91•ýßÁ
 

 
üßÁ
ù
ýßÁ




‰jÿßÁ�õjP·ùßÁ





ßÁÂ³þ�UÿßÁ



'6fpÿßÁÆ‚è� ÿßÁ

�ùßÁ�/‡äcÿßÁ
�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ
�ùßÁÞa^•¯ÿßÁ



ÁG
¯G

Ãw
ûßÁ



„EûßÁ
sgûßÁ


ßÁ
>�–‰û
ßÁ


ç�ûßÁ
Ö7ûßÁ


ßÁ
�Õø
Yûß

Á

FùßÁ1�8wæúßÁ
Û6ùßÁ§ç•�æúßÁ



”ÕÚâ®ûßÁ


¯‡Ú ûßÁ
&ýßÁ£Á•³@ÿßÁ


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



��	ôßÁ•½�ØyúßÁ
ˆÐÂóßÁ3�±RxúßÁ
ˆC8óßÁ3�±•$üßÁ

 ñßÁi£>•�üßÁ

ñßÁi£þš2üßÁ





ß
Á



�ëïßÁi£þsvüßÁ
ðßÁi£¾ßìüßÁ

ðßÁi£~|èüßÁ
ñßÁi£¾xÌûßÁ




 ûßÁ



¿L’ïßÁi£>ý×ûßÁ

´•ïßÁi£>•øûßÁ


ñßÁi£¾²®ûßÁ
ßÁ
 



ôßÁ�
öç�o

ûßÁ

£>Ò}ûßÁ
f(ðßÁlö®;ÙúßÁ

ï2ðßÁ9°RwöúßÁ
›òpÝïßÁFòòr�ûßÁ





¿eçðßÁ¤‚þÚAûßÁ
 �€ÿÿÿÿ
ßÁ
 Á



3$ðßÁÔvV•

à-ðßÁ\a�ã!úßÁ




Ái£¾

m·úß
Á


õßÁÌH_«�ýßÁ

%÷Ö|Ë@L7‰A€iÈ@ 1?åRõßÁi£¾Ã7ýßÁ
õßÁ‡@�ö-ýßÁ

GáêWÔ@L7‰A€iÈ@ 1?åRõßÁi£>b\ýßÁ


–%÷Ö|Ë@L7‰A€iÈ@ 1?åRõßÁi£~±nýßÁ
õßÁ¤‚¾|býßÁ

$�•UFÀ@L7‰A€iÈ@ 1?åRõßÁi£þO“ýßÁ


@{�¤Ì@L7‰A€iÈ@ 1?åRõßÁi£>Ÿ¥ýßÁ
õßÁ�ÕÜ•¡ýßÁ

�•UFÀ@L7‰A€iÈ@ 1?åRõßÁi£¾=ÊýßÁ


%÷Ö|Ë@L7‰A€iÈ@ 1?åRõßÁi£þŒÜýßÁ
õßÁ¤‚>XÐýßÁ

�•UFÀ@L7‰A€iÈ@ 1?åRõßÁi£~+�þßÁ



s–UÊ@L7‰A€iÈ@ 1?åRõßÁi£¾z�þßÁ
õ ß Á ² Ä ž Ù � þ ß Á 

�•UFÀ@L7‰A€iÈ@ 1?åRõßÁi£>�8þßÁ


ÙÍAßË@L7‰A€iÈ@ 1?åRõßÁi£~hJþßÁ
õßÁi£~hJþßÁ

�•UFÀ@L7‰A€iÈ@ 1?åRõßÁi£þ�oþßÁ


%÷Ö|Ë@L7‰A€iÈ@ 1?åRõßÁi£>V•þßÁ
õßÁ²Ä�µuþßÁ





ôß
Á�

ö§õ
ªùß

Á

£þÄ¹ùßÁ
 



¿�+õßÁi£þb�úßÁ
 













‡·S€ÌòßÁ`µ�RAüßÁ


 1ÿ«{óßÁèbž�&úßÁ


ˆÿçòßÁ3�ñufûßÁ
]õ�€ÿÿÿÿ


Á












õßÁ1‡p-ÄþßÁ
 ßÁY
X+�þßÁ













•·ñßÁi£>8þýßÁ







 Á




4øðßÁ¤‚þµ§þßÁ










QùîßÁi£~��þßÁ




ç¦ÞÞ(A>
×£�jÈ@ 1ÿ�2õßÁi£~¦6ýßÁ
ÿÿÿ
(Ü
€ÿÿÿÿ

xKå˜(A>
×£�jÈ@ 1ÿ�2õßÁi£þ”mýßÁ
ÿÿÿ




ý; 2(A>
×£�jÈ@ 1ÿ�2õßÁi£~ƒ¤ýßÁ


ÿÿÿÿ





`:�õ'A>
×£�jÈ@ 1ÿ�2õßÁi£þqÛýßÁ


ÿÿ


€ÿÿÿÿ


Âõ¨FÀ@>
×£�jÈ@ 1ÿ�2õßÁi£~ÿ6þßÁ


&ÛÚ�)A>
×£�jÈ@ 1ÿ�2õßÁi£þNIþßÁ
€ÿÿÿÿ




$Zhà(A>
×£�jÈ@ 1ÿ�2õßÁi£~=€þßÁ


ÿ


Ìµ�€ÿÿÿÿ


§˜þßÁ


0�´
ÿÿÿÿ

ÿ
QvåáþßÁ


ÿÿÿ

�





1•jRóßÁi£¾É�þßÁ















}ÒîßÁ�õjP·ùßÁ




ßÁÜ³þ�UÿßÁ



�£¼ØîßÁÔ‚è� ÿßÁ






�õßÁ$/‡äcÿßÁ
�õßÁ_�‡ÝyÿßÁ
�õßÁl£^o•ÿßÁ
�õßÁãa^•¯ÿßÁ
ßÁ


Á






ÿÿÿ



1•©-õßÁ.ÄþCÛüßÁ
™óßÁ�Ô~ÁPÿßÁ
£¾JáúßÁ
ÿ”��€ÿÿÿÿ


¶É�•|üßÁ


ÿi­
€ÿÿÿÿ





 ÁË³Þà
B�ñßÁË³žo®ùßÁ
2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



UNPAVED SHOULDER SECTION

PAVED SHOULDER SECTION

CURB AND GUTTER SECTION

INSET A

4"

1'-0"

4"

W.T.

TYPE OF PIPE

.103

W.T.

70 PSI 70 PSI

CORRUGATED ALUMINUM

SMOOTH WALL PVC

SMOOTH WALL PE

WALL THICKNESS (MIN) - INCHES

TESTED ACCORDING TO ASTM D-2412 AT 5  DEFLECTION.

CRUSHING STRENGTH

4" NOM. DIAMETER 6" NOM. DIAMETER

NOTES:

SUBGRADE

PAVEMENT

5.

 

 

4.

 

  

3.

  

 

2.

 

 

1.

(EDGE OF PAVED SHOULDER)

VARIABLE

OUTLET PIPE

PAVED SHOULDER

SUBBASE MATERIAL

INSET A

UNDERDRAIN

GEOCOMPOSITE

2"-4"

SUBBASE MATERIAL

PAVEMENT

SUBGRADE

OUTLET PIPE

UNDERDRAIN

GEOCOMPOSITE

STABILIZED SUBGRADE MATERIAL

SELECT MATERIAL OR 

2"-4"

3" MINIMUM DEPTH

ASPHALT CONCRETE CAP

STABILIZED SUBGRADE MATERIAL

SELECT MATERIAL OR 

UNDERDRAIN

GEOCOMPOSITE

OUTLET PIPE

SUBBASE MATERIAL

PAVEMENT

SUBGRADE

INSET A

2"-4"

NON-PERFORATED OUTLET PIPE

PAVEMENT

SUBBASE

NO.8 AGGREGATE

INSET A

MATERIAL

SUBBASE

EDGEDRAIN CONNECTION TO OUTLET PIPE

EDGEDRAIN
ADAPTER

P
A

N
E

L
 

H
E
IG

H
T

*
*

TRENCH.

AGAINST THE PAVEMENT SIDE OF THE 

THE TIPS OF THE CUSPS SHALL BE PLACED

WHEN A CUSPATED STYLE CORE IS USED,

0.048

0.153

4"

 8 GRADATION REQUIREMENTS.

OR CRUSHED GLASS MEETING

 57 AGGREGATE,    8 AGGREGATE

 8 GRADATION REQUIREMENTS.

OR CRUSHED GLASS MEETING

 57 AGGREGATE,    8 AGGREGATE

 8 GRADATION REQUIREMENTS.

OR CRUSHED GLASS MEETING

 57 AGGREGATE,    8 AGGREGATE

UD-5

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

108.08

REVISION DATE PAVEMENT EDGEDRAIN

PREFABRICATED GEOCOMPOSITE RETROFIT

M
IN
.

2
"
 

M
IN
.

2
"
 

701

501

240

TO EW-12

TO EW-12

EDGEDRAIN

OUTLET PIPE

NON PERFORATED

(VARIES)

PANEL HEIGHT

CATALOG NO. R-7506 OR EQUIVALENT

CAP TO BE NEENAH FOUNDRY

USING WELDED EARS

LID TO BE SECURED

DIAMETER

END OUTLET MIN. 4" OUTLET

MANUFACTURER SUPPLIED

MIN. 4" DIAMETER

TEE SECTION

PREFABRICATED 

32.5 H.D.P.E. PIPE

4" MIN. I.D. SDR

DIAMETER

TEE SECTION MIN. 4" OUTLET

MANUFACTURER SUPPLIED

5" MIN.

HEIGHT VARIES

ELEVATION VIEW

INSPECTION PORT

UD - 5

PLAN VIEW

PIPE

OUTLET

4" OR 6"

AGGREGATE

TRENCH WITH 

AGGREGATE

TRENCH WITH 

OUTLET PIPE

NON PERFORATED

EDGEDRAIN

GRADE

GRADE

END OUTLET
TYPICAL

GREATER.

CONCRETE SHOULDER OR 3"-WHICHEVER IS

TYPE) MINIMUM DEPTH OF EXISTING ASPHALT 

ASPHALT CONCRETE CAP-(SUPERPAVE, MIX 

SUBGRADE

OR STABILIZED

SELECT MATERIAL

DIAMETER

END OUTLET MIN. 4" OUTLET

MANUFACTURER SUPPLIED

DIAMETER

END OUTLET MIN. 4" OUTLET

MANUFACTURER SUPPLIED

90° COUPLING

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

07/16

LIMIT
INSPECTION PORT 

UD-5 INSPECTION PORTS SHALL BE LOCATED WHERE SPECIFIED ON THE PLANS.

 

STRUCTURE.

OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE

 

LOCATED EVERY 350' MAXIMUM OR AS NOTED ON PLANS.

OUTLET PIPES SHALL BE INSTALLED ON 2  MIN. (3  DESIRABLE) GRADE AND 

 

RECOMMENDED AND SUPPLIED BY THE EDGEDRAIN MANUFACTURER.

ALL CONNECTIONS (ELBOWS, WYES, ETC.) TO OUTLET PIPE SHALL BE AS 

 

ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0"
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BARS G�


CURTAIN WALL�


WELDED WIRE FABRIC�


BARS F�


CLASS A3 C
ONCRETE�


WELDED WIRE FABRIC�


PAVED FLUME�


BARS F�


CURTAIN WALL�


JOINT�


10'-0" C-C MAXIMUM TYPICAL  SPACING�


BETWEEN ANCHOR LUGS. ANCHOR LUG IS TO �


CHANNEL.�


18
"�




DOWELS TO BE LOCATED AT ALL  REQUIRED JOINTS.�


18
"�




NOTE:�


CLASS A3�


CONCRETE�


ANCHOR�


LUG�


2:1�


0.0216�


0.0208�


0.099�


0.100�
WALL�


CURTAIN�


STEEL�


REINFORCING�


2.34�


2.34�


8.51�


8.51�


JOINT�


LENGTH�


2:1�


NO.�
MARK�
 SIZE�

SPACING�


C-C�

SHAPE�


F�


G�


DOWELS�


3�


9�


10�


4�


4�


4�


STRAIGHT�


STRAIGHT�


STRAIGHT�


2:1�


2:1�


OF FLUME.�


K VALUE = 128�


1'-0"�


1'
-0

"�



4"�



BE A MAXIMUM OF 2' FROM END OF �


1'-0"�



6"�


6"�


1'
-0

"�



6"�


6"�


10'-0"�


6 X 6 - W2.1 X W2.1�


1'-2"�


1'-5"�


1'-6"�


1'-2"�


1'-5"�


1'-6"�


4"�


6"�


5"�


0.425 SQUARE YARDS SURFACE AREA PER LINEAR FOOT�


1•:1�


1•:1�


1•:1�


10.02�


10.02�


CU. YDS.�
 LBS.�


DOWELS�


CURTAIN WALLS TO BE LOCATED AT BEGINNING AND�

END OF ALL FLUMES AND ON THE END OF EACH JOINT.�


FOR DETAILS OF PIPE SPILLOUTS FOR 12"-24" CULVERTS,�

SEE STANDARD DRAWINGS PS-2 AND PS-3.�


1•:1�


ANCHOR LUG�


1'-0"�
 1'-0"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PG-4�


SPECIFICATION�

REFERENCE�


502�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


109.03�


SHEET  1  OF 1�


NO. SHOWN ARE FOR ONE ANCHOR LUG, CURTAIN WALL �

AND JOINT.�


SECTION C-C�
SECTION B-B�


PLAN VIEW�


SECTION A-A�


A�


B�
C�


APPROXIMATE QUANTITIES�


SCHEDULE OF REINFORCING STEEL�


C�
 B�


A�


STANDARD PAVED FLUME�

FOR 12" - 24" PIPE�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



DEPTH (D) AND WIDTH (W) TO BE AS SHOWN ON PLANS.�


CONCRETE TO BE CLASS A3�


18
"�




INDICATES CHANNEL WHERE WIRE MESH REINFORCEMENT IS NOT REQUIRED.�


WEEP HOLES�


CLASS A3 CONCRETE�


HALF-SECTION NON-REINFORCED.�


3"�


2"�


18
"�




D�


W�


3"�



MAX.�



SLOPES AS SHOWN�


ON PLANS�

SHOWN ON TABLE�


CONC.�

D�
THICK-�


10'�


1:1 SIDE SLOPES�


2:1 SIDE SLOPES�


NESS�


6"�



3" DIA. @ 8' C-C�


4" OR 6" AS�


9"�
 9"�


6"�


4"�


6"�


4"�


6"�


4"�


6"�


1'�
 2'�
 3'�
 4'�
 5'�
 6'�
 7'�
 8'�
 9'�


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


0.425�


0.740�


1.054�


1.368�


1.682�


1.997�


23.11�


2.625�


2.940�


3.254�


0.536�


0.851�


1.165�


1.479�


1.794�


2.108�


2.422�


2.736�


3.051�


3.365�


0.648�


0.962�


1.276�


1.590�


1.905�


2.219�


2.533�


2.848�


3.162�


3.476�


0.759�


1.073�


1.387�


1.702�


2.016�


2.330�


2.644�


2.959�


3.273�


3.587�


0.870�


1.184�


1.498�


1.813�


2.127�


2.441�


2.755�


3.070�


3.384�


3.698�


0.981�


1.295�


1.609�


1.924�


2.238�


2.552�


2.866�


3.181�


3.495�


3.809�


1.092�


1.406�


1.721�


2.035�


2.349�


2.663�


2.977�


3.292�


3.606�


3.920�


1.203�


1.517�


1.832�


2.146�


2.460�


2.774�


3.089�


3.403�


3.717�


4.032�


1.314�


1.629�


1.943�


2.257�


2.571�


2.886�


3.200�


3.514�


3.828�


4.143�


1.425�


1.740�


2.054�


2.368�


2.682�


2.997�


3.311�


3.625�


3.939�


4.254�


W �


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


0.512�


0.912�


1.313�


1.714�


2.114�


2.515�


2.915�


3.316�


3.717�


4.117�


 �


0.608�


1.105�


1.602�


2.099�


2.596�


3.093�


3.589�


4.086�


4.583�


5.080�


0.623�


1.023�


1.424�


1.825�


2.225�


2.626�


3.027�


3.427�


3.828�


4.228�


 �


0.719�


1.216�


1.713�


2.210�


2.707�


3.204�


3.701�


4.197�


4.694�


5.191�


0.734�


1.135�


1.535�


1.936�


2.336�


2.737�


3.138�


3.538�


3.939�


4.340�


 �


0.830�


1.327�


1.824�


2.321�


2.818�


3.315�


3.812�


4.309�


4.805�


5.302�


0.845�


1.246�


1.646�


2.047�


2.448�


2.848�


3.249�


3.649�


4.050�


4.451�


 �


0.941�


1.438�


1.935�


2.432�


2.929�


3.426�


3.923�


4.420�


4.917�


5.413�


0.956�


1.357�


1.757�


2.158�


2.559�


2.959�


3.360�


3.760�


4.161�


4.562�


 �


1.052�


1.549�


2.046�


2.543�


3.040�


3.537�


4.034�


4.531�


5.028�


5.525�


1.067�


1.468�


1.869�


2.269�


2.670�


3.070�


3.471�


3.872�


4.272�


4.673�


 �


1.164�


1.660�


2.157�


2.654�


3.151�


3.648�


4.145�


4.642�


5.139�


5.636�


1.178�


1.579�


1.980�


2.380�


2.781�


3.181�


3.582�


3.983�


4.383�


4.784�


 �


1.275�


1.772�


2.268�


2.765�


3.262�


3.759�


4.256�


4.753�


5.250�


5.747�


1.290�


1.690�


2.091�


2.491�


2.892�


3.293�


3.693�


4.094�


4.494�


4.895�


 �


1.386�


1.883�


2.380�


2.876�


3.373�


3.870�


4.367�


4.864�


5.361�


5.858�


1.401�


1.801�


2.202�


2.602�


3.003�


3.404�


3.804�


4.205�


4.606�


5.006�


 �


1.497�


1.994�


2.491�


2.988�


3.485�


3.981�


4.478�


4.975�


5.472�


5.969�


1.512�


1.912�


2.313�


2.714�


3.114�


3.515�


3.915�


4.316�


4.717�


5.117�


 �


1.608�


2.105�


2.602�


3.099�


3.596�


4.093�


4.589�


5.086�


5.583�


6.080�


1.5:1 SIDE SLOPES�


CURTAIN WALL  TO BE LOCATED�

AT THE BEGINING AND END OF ALL�

CHANNELS AND ON THE LOWER�

END OF EACH EXPANSION JOINT.�


EXPANSION JOINT �

SPACING 90' MAXIMUM�


DOWELS�


#�


6 X 6 - W2.1 X W2.1 �

WELDED WIRE FABRIC�

WHERE REQUIRED�


NOTES:�


WIRE DIAMETER 0.03 INCH, NUMBER 4 MESH, HARDWARE CLOTH ANCHORED FIRMLY TO THE �

BOTTOM OF THE CHANNEL.�


SLOPES VARIABLE �

AS SHOWN ON�

TYPICAL SECTION�


WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH, ‚" MESH OR GALVANIZED STEEL�


HALF-SECTION W. W. F.  REINFORCEMENT�


502�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PG-5�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


109.04�


REVISION DATE�


DIRECTION �

OF FLOW�


4 X 18" DOWELS �

SMOOTH BARS @ �

12" C-C LOCATED�

AT ALL JOINTS�


WEEP HOLES ARE TO BE PROVIDED ON ALL  CHANNELS WHERE W IS EQUAL TO OR �

GREATER THAN 4' AND D IS EQUAL TO OR GREATER THAN 2'.�


SECTION A-A�


ELEVATION�


A�


A�


SQUARE YARDS PER LIN. FT. OF PAVED CHANNEL�


STANDARD PAVED DITCHES�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



3ƒ"

1
•

"

1
•

"

4"

1/3 ROUND SECTION

PIPE DRAIN DITCH LINER

W

D

W   24"

W

D

W

‚ ROUND SECTION

KK
WD

PIPE

SIZE SMOOTH C.M.

21"

18"

15"

12"

1'-9"

1'-6"

1'-3"

1'-0"

69

46

28

15

43

28

17

10

KK
WD

PIPE

SIZE SMOOTH C.M.

W1 W2 D K

3'-0" 2'-0" 10" 112

3'-0" 2'-0" 12" 145

3'-0" 3'-0" 10" 137

3'-0" 3'-0" 12" 181

2'-0" 2'-0" 10"

2'-0" 2'-0" 12" 111

3'-0" 2'-0"

3'-0" 3'-0"

2'-0" 2'-0"

87

8" 80

8" 96

8" 64

10•"

9"

7•"

6"

  FOR FLUMES ONLY.

FOR USE ON SLOPES AND

  • ROUND SECTION

PRECAST CONCRETE VEE DITCH

MORTAR

"B""A"

W2W
 
1

D

4
"

6 X 6 - W2.1  X W2.1

WELDED WIRE FABRIC

4"

SLAB

CONCRETE

PRECAST 

*
*

CHANNELS.

BY THE MANNING'S FORMULA FOR FLOW IN OPEN 

"K" IS THE CONVEYANCE FACTOR AS CALCULATED 

CONCRETE VEE DITCH

CONCRETE SLABS AND MORTARING JOINTS. 

MEASURE WHICH IS TO INCLUDE FURNISHING AND PLACING 

BASIS OF PAYMENT TO BE SQUARE YARDS OF SURFACE 

 

FURNISHED WHEN REQUIRED.

LIFTING DEVICES OF THE FABRICATOR'S DESIGN ARE TO BE

ALL  CONCRETE TO BE 4000 PSI.

SUBSTITUTED.

APPROVAL OF THE ENGINEER MAY BE 

OTHER FABRICATOR'S DESIGN MEETING THE

JOINT DETAIL SHOWN IS SUGGESTED ONLY.

PIPE DRAIN DITCH LINER

IS TO BE FREE OF ROCK AND IS TO BE FIRMLY TAMPED.

TRENCH REFILLED.  THE MATERIAL  PLACED AROUND THE PIPE

TRENCH IS TO BE EXCAVATED, PIPE SECTIONS PLACED, AND

#

THE TYPE AT STANDARD PAVED DITCH SHOWN BELOW.

THAT IS EQUAL  TO OR GREATER THAN THE "K" VALUE FOR 

CONTRACTOR MUST SELECT A "K" VALUE SHOWN HEREON 

STANDARD PG-2A OR 4 SPECIFIED ON THE PLANS, THE 

WHEN PIPE DRAIN DITCH LINER IS SUBSTITUTED FOR

 

TO SLOPE DRAINS AND FLUMES ONLY.

EXCEPTION OF • ROUND SECTIONS WHICH ARE RESTRICTED

MEDIAN DITCHES, SLOPE DRAINS, AND FLUMES WITH THE 

PIPE SECTIONS MAY BE USED IN ROADSIDE DITCHES,

LINEAR FEET OF PIPE DRAIN DITCH LINER.  

COST OF PROTECTION TO BE INCLUDED IN PRICE BID FOR

 

DIRECTED BY THE ENGINEER TO PREVENT UNDERCUTTING.

BE PROTECTED WITH ASPHALT OR CONCRETE TREATMENT AS

INLET END OF PIPE DRAIN DITCH LINER INSTALLATION IS TO 

+

W   24"+ W   24"+

AT THE OPTION OF THE FABRICATOR, CONCRETE PIPE MAY BE 

GROOVED FOR SPLITTING.

 

LIFTING DEVICES OF FABRICATOR'S DESIGN ARE TO BE 

FURNISHED WHEN REQUIRED.

 

PIPE SECTIONS ARE TO BE AS SPECIFIED IN PIPE STANDARD 

PC-1 FOR MINIMUM HEIGHT OF FILL.

 

CONCRETE AND CORRUGATED METAL  PIPE SECTIONS ARE TO 

BE AS SPECIFIED IN STANDARD PC-1 AND SPECIFICATIONS FOR 

MINIMUM HEIGHT OF FILL.   BITUMINOUS FIBER PIPE SHALL 

CONFORM TO SECTION 240 OF THE SPECIFICATIONS, AND IS 

LIMITED TO SIZES 24" OR LESS.

WELDED WIRE FABRIC

6 X 6-W2.1 X W2.1

 

ENGINEER.

DEFORMED BARS MAY BE SUBSTITUTED IF APPROVED BY THE

SPACING NOT TO EXCEED 10 FEET.    4 X 30"  HOOKED 

TREATED STAKES PLACED AT ALL JOINTS WITH INTERMEDIATE 

ANCHORED WITH 1" X 4" X 30" PRESSURE PRESERVATIVE 

BITUMINIZED FIBER AND CORRUGATED METAL  PIPE TO BE 

 

TIGHT BOND.

OR RIVETED.  ALL JOINTS TO BE SEALED TO INSURE A WATER 

PIPE.  JOINTS FOR CORRUGATED METAL  PIPE MAY BE BOLTED 

A COLLAR, OR BELL  AND SPIGOT FOR BITUMINIZED FIBER 

REGULAR CONCRETE PIPE AND MAY BE LAPPED, BUTTED WITH 

JOINTS TO BE OF STANDARD MANUFACTURER'S DESIGN FOR 

 

SIZES 24" OR LESS.

REINFORCED SECTIONS MAY BE USED FOR CONCRETE PIPE 

ALUMINUM PIPE, OR CORRUGATED STEEL  PIPE.  NON-

CONCRETE PIPE, BITUMINIZED FIBER PIPE, CORRUGATED

SECTIONS OF CONCRETE PIPE OR REGULAR REINFORCED 

PIPE DRAIN DITCH LINERS ARE TO BE CONSTRUCTED FROM 

STANDARD PRECAST PAVED DITCHES 

(CONCRETE, CORRUGATED METAL & BITUMINOUS FIBER PIPES)

PG-6B

HANDLING.

LIMITS THAT WOULD FACILITATE EASY 

OF THE FABRICATOR BUT IS NOT TO EXCEED 

THE SLAB LENGTH IS TO BE AT THE OPTION 

BE USED DEPENDING ON REQUIREMENTS.

ANY COMBINATION OF THESE WIDTHS MAY 

WIDTH OF SLABS (W) IS TO BE 2'-0" OR 3'-0".  

PLACEMENT OF MORTAR.

SLICED BEFORE 

SLAB AND ARE TO BE 

6" BEYOND EDGE OF 

FABRIC ARE TO EXTEND 

OF WELDED WIRE 

TRANSVERSE MEMBERS 

A WATERTIGHT CONDITION

WITH MORTAR TO INSURE 

JOINT TO BE SEALED 

WD
PIPE

SIZE

309

234

173

118

79

49

27

193

146

108

74

49

31

17

KK

SMOOTH C.M.

4'-3•" 

3'-10ƒ"

3'-5Œ"

3'-…"

2'-7‰" 

2'-2"

1'-8Ž" 

1'-3"

1'-1•"

1'-0"

10•"

9"

7•"

6"

60"

54"

48"

42"

36"

30"

24"

90"

84"

78"

72"

66"

60"

54"

1'-1„"

1'-0‚"

11…"

10•"

9†"

8ƒ"

7‡"

5'-5ƒ"

4'-11•"

4'-7‚"

4'-3"

3'-10ƒ"

3'-6•"

3'-2‚"

325

269

235

179

142

109

83

203

168

147

112

88

68

52
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(SQUARE)�


2"�



3"�


(CIRCULAR)�


6"�



8"�


6"�



1'
-9

"�



8"�

2'-6" X 2'-6"�


3'-0"�


4'-10"�


1'-2"�


2'
-1

1"
�




4'-4"�


4
'-4

"�



2'-6"x2'-6" OR �

2'-6" DIAMETER�


 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


ƒ"xƒ" MESH HARDWARE CLOTH,�

MIN. 17 GAUGE GALVANIZED AFTER�

WEAVING.�

 �

CRIMP AROUND OUTLET END OF�

PIPE AND SECURE TO PIPE WITH�

GALVANIZED STEEL WIRE.�


4 BARS @ 6" C-C�

EACH WAY�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


SPRING BOX�


2"�



4"�


5"�


6"�



2
'-0

"�



6"�



5'-6"�


1'-2"�


2
'-6

"�



 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


FLEXIBLE �

CONNECTION�


SPRING BOX�


INTERNAL �

EXPANSION �

BAND�


4'-0"�


WELD�


STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON �

WATER LINE, PUSH ON JOINTS, CLASS TO BE SPECIFIED �

BASED UPON HEIGHT OF COVER.�


12" DIA.�


NOTES:�

 �

CONCRETE TO BE 4000 PSI  MINIMUM COMPRESSIVE STRENGTH.�

 �

REINFORCING STEEL IN ACCORDANCE WITH A.S.T.M. A-615 (REINFORCING BARS).�

 �

PIPE(S) SHALL BE CONNECTED TO SPRING BOX WITH A FLEXIBLE BOOT MEETING ASTM SPECIFICATION�

C-923.  COST OF FLEXIBLE CONNECTION TO BE INCLUDED IN BID PRICE FOR SPRING BOX.  BOOT SHALL �

BE MADE FROM NEOPRENE RUBBER AND HAVE A …" MINIMUM WALL THICKNESS THROUGHOUT.  THE �

INTERNAL EXPANSION BAND TO SECURE THE BOOT IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL �

SPECIFICATION 6061-T6.  THE EXTERNAL BAND TO CLAMP AND SEAL THE BOOT TO THE PIPE SHALL BE �

STAINLESS STEEL-CORROSION RESISTANT CONFORMING TO ASTM SPECIFICATION A-167.  THE OPENING TO �

RECEIVE THE FLEXIBLE CONNECTION SHALL BE CORE DRILLED AND IS TO BE CONSTRUCTED TO ALLOW �

FOR LATERAL AND VERTICAL MOVEMENT, AS WELL AS ANGULAR ADJUSTMENT THRU 20 DEGREES. �

ALL FIELD INSTALLATION OF PIPE TO SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN �

ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS. �

 �

DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL MEASUREMENTS MAY VARY WITH MANUFACTURER'S TOLERANCES.�


ADDITIONAL POURED IN PLACE �

FOUNDATION MATERIAL MAY �

BE REQUIRED IN ORDER TO�

REACH FIRM FOUNDATION.�


105�
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INTERNAL �

EXPANSION �
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FLEXIBLE �
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REINFORCEMENT �

IN ACCORDANCE �
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STAPLING DIAGRAM

PLAN VIEW
LENGTH FOR OTHER SOIL.

FOR SANDY SOIL 6" STAPLE MINIMUM

WIRE 8" STAPLE MINIMUM LENGTH

STAPLES FORMED FROM NO. 8 STEEL

 

STEEPER THAN 4 .

100' SLOPE 4  OR LESS 50' SLOPE

MAX. SPACING C-C CHECK SLOTS

 

AND VARIABLE.

CHECK SLOTS TO BE BURIED 6" TO 12"

ANCHOR SLOTS, JUNCTION SLOTS AND

 

PER 4' X 225' ROLL.

APPROXIMATE 200 STAPLES REQUIRED

4.

 

 

 

3.

 

 

 

2.

 

 

1.

ALTERNATE SPACING.

FROM EACH STRIP IN LAP WITH

COMBINE THIRD ROW OF STAPLES

2" MIN.

LAP JOINT 

6" MAX. STEEPER THAN 4:1

12" MAX. 4:1 OR FLATTER

IS LESS THAN 4:1

ELIMINATED WHEN SLOPE

CENTER ROW MAY BE

3' MAX. STEEPER THAN 4:1

 

5' MAX. 4:1 OR FLATTER

BE OVERLAPPED 2" MINIMUM.

EDGE AND END JOINTS TO

GAGE WIRE

NO. 11 MIN.

DITCH INSTALLATION

 

4 OR 5 FEET.

WIDTH OF MATERIAL MAY VARY FROM MINIMUM DIMENSION BY INCREMENTS OF 3.

FOR EC-2 MATERIALS TYPES 1, 2, 3, OR 4.

FOR SOURCES OF APPROVED MATERIAL SEE VDOT'S APPROVED PRODUCTS LIST4.

 

TYPICAL SECTION.

ON THE PLANS IN ACCORDANCE WITH THE DIMENSIONS SPECIFIED ON 

ROLLED EROSION CONTROL PRODUCT IS TO BE LOCATED AS INDICATED1.

CUT OR FILL SLOPE INSTALLATION

ENGINEER MAY BE SUBSTITUTED FOR THE STAPLES SHOWN.

"T-TOP" STAPLES OR OTHER MANUFACTURER'S DESIGN APPROVED BY THE 2.

(TEMPORARY USE)

PROTECTIVE COVERING INSTALLATION CRITERIA

 ROLLED EROSION CONTROL PRODUCT 
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V DITCH

UPSTREAM AND DOWNSTREAM TERMINAL

STAKING DETAIL

OPEN CHECK SLOT

TRANSVERSE

CLOSED CHECK SLOT

TRANSVERSE

CHECK SLOT 25' O.C.

FOR PREFERRED INSTALLATION.

THE MANUFACTURER'S RECOMMENDATION

CONSTRUCTED IN ACCORDANCE WITH

TRANSVERSE CHECK SLOT TO BE

5.

 

 

 

4.

 

 

 

3.

 

2.

 

 

1.

NOTES:

BETWEEN ROLLS

3' OVERLAP

OF MATERIALS 6".

ENTRENCH EDGES

1'-2" 6" TO 8"

6" TO 8"

1'-2"

3" OVERLAP

3' O.C.

STAKES OR PINS

CL

CL

TYPICAL INSTALLATION AT END OF PIPE

1'
-
0
"

5'-0"

3
'-
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"
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'-
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1'
-
0
"
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606

244

END OF PIPE.

EC-1 EROSION CONTROL STONE AT OUTLET 

USED IN CONJUNCTION WITH STANDARD

ROLLED EROSION CONTROL PRODUCT MAY BE

TYPES 1, 2, AND 3.

FOR SOURCES OF APPROVED MATERIALS SEE VDOT'S APPROVED PRODUCTS LIST FOR ST'D. EC-3,

 

OF THE DITCH.

BE INSTALLED PERPENDICULAR TO THE CENTER LINE OF THE DITCH, STARTING AT THE LOWEST   ELEVATION

IF MORE THAN 3 LINES OF MATERIAL ARE REQUIRED PARALLEL TO THE   OF THE DITCH, MATERIAL SHALL

 

ELEVATIONS.

THEN EMBEDDED 6".  MATERIAL ON BOTH SIDES OF THE DITCH SHALL BE INSTALLED TO THE SAME

EC-3 MATERIAL SHOULD BE INSTALLED TO THE SHOULDER BREAK POINT OR EXISTING GROUND

 

ALL EC-3 MATERIALS ARE TO BE IN ACCORDANCE WITH THE APPROVED PRODUCTS LIST.

 

OF 12" IN LENGTH.  IN SANDY SOILS METAL STAKES A MINIMUM OF 18" IN LENGTH SHALL BE USED.

STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND SHALL BE A MINIMUM

SOIL STABILIZATION MAT

ROLLED EROSION CONTROL PRODUCT

(PERMANANT DITCH INSTALLATION )
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113.04

REVISION DATE

OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.

USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE, BOTTOM WIDTH AND DEPTH 

CULVERT.

H = DIAMETER OF CIRCULAR CULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARCH

S = DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.

USE STANDARD EC-1.

FEET OR GREATER, OR THE DESIGN STORM OUTLET VELOCITY IS GREATER THAN 6 FPS 

OPENING IS LESS THAN 7 SQUARE FEET.  IF THE TOTAL HYDRAULIC OPENING IS 7 SQUARE

VELOCITY IS 6 FPS OR LESS FOR THE DESIGN STORM AND THE TOTAL HYDRAULIC 

EC-3 TYPE 3 SHALL BE USED FOR CULVERT OUTLET PROTECTION WHERE THE OUTLET 

WITH DETAIL 2 SHOWN ABOVE.

OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE 

ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL 

OUTSIDE THE CHANNEL WIDTH (W).

FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION

SOIL STABILIZATION MAT

ROLLED EROSION CONTROL PRODUCT

(CULVERT OUTLET PROTECTION INSTALLATION)
07/16
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"
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"
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"

FILL SLOPE SECTION

BERM
MAINTAIN SLOPE ANGLE

BOTTOM OF CUT SLOPE

BOTTOM OF FILL SLOPE

BOTTOM OF CUT SLOPE

TOE OF FILL

NOTES:

 

 

 

 

 

 

DOWNSLOPE

MATERIAL VERTICALLY

DROP STD EC-3

LAP OVER

TO LAYING TOP 

TAMPERED PRIOR 

SOIL SHALL BE 

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-3

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.05

SHEET  3 OF 3

606

244

SOIL

1
2
"

TYPE 3

STD EC-3

TYPE 3

STD EC-3

SOIL

MATERIALS ENGINEER.

WITH THE APPROVAL OF THE DISTRICT

EC-3 THE FOLLOWING DETAIL MAY BE USED

SLOPE THAT REQUIRES INSTALLATION OF

WHEN WATER SEEPAGE IS PRESENT IN A 

PROGRESS DOWNSLOPE

TRENCH INTO BERM AND

12" DEPTH

SLOPE LINING - DRY CUT SLOPE

WATER SEEPAGE
SLOPE LINING - WET CUT SLOPE

BREAK POINT

OR SHOULDER

 

4'-0"

CUT SLOPE

TOP OF 

CUT SLOPE

TOP OF 

OF ST'D. EC-3 TYPE 3 MATERIAL.

SLOPES SHALL BE SEEDED IMMEDIATELY PRIOR TO INSTALLATION5.

 

ST'D. EC-3, TYPE 3 MATERIALS.

FOR SOURES OF APPROVED MATERIALS SEE VDOT'S APPROVED PRODUCTS LIST FOR 4.

 

PRODUCT LIST.

EC-3 MATERIALS SHALL BE IN ACCORDANCE WITH THE APPROVED3.

 

SHALL BE A MINIMUM OF 18 INCHES IN LENGTH.

STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND 2.

 

STICKS. MAT SHALL BE PLACED FLAT ON SURFACE FOR PROPER SOIL CONTACT.

SLOPE SURFACE SHALL BE SMOOTH AND FREE OF ROCKS, LUMPS OF DIRT, GRASS, AND1.

ROLL TERMINAL

OVERLAP AT
O

V
E
R
L
A
P

M
IN
. 0
'-6

"

12" ABOVE SOURCE OF WATER

GEOTEXTILE FABRIC EXTENDED

WRAPPED IN NON-WOVEN

VDOT No. 3 AGGREGATE 

SOIL STABILIZATION MAT

ROLLED EROSION CONTROL PRODUCT

(PERMANENT SLOPE INSTALLATION)
07/16
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FRONT ELEVATION

SECTION A-A

A

1/3 L

L (VARIES)

FLOW

A

10'

2
:1

GROUND LINE

SECTION A-A

A

A

NOTES:

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE II

2:1

2:1

2
:1 FLOW

DRY RIPRAP CLASS

TOP OF BANK

FLOW LINE

FRONT ELEVATION

1 COARSE AGGREGATE

GROUND LINE

1' MIN.

18"  57 STONE

2'

1
8
"

12"  57 STONE

6'

1
'

1
'

2'

6
"

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE I

DESIGNATED BY DESIGNER.

IS DEEP ENOUGH OR AS

3'   IF CHANNEL OR SWALE

HEIGHT (H) OF CREST IS TO BE

FOREBAY

SEDIMENT

2
4
"
 

M
A

X
.

FOREBAY

SEDIMENT

FOUNDATION

12"

+-

303

107

ROCK CHECK DAMS TYPE I & II

18" FOUNDATION

N
O

T
E
 
3
)

(
S

E
E

H

SUGGESTED ROCK CHECK DAM SPACING

L 
A B

H

        THAT POINTS A AND B ARE OF EQUAL ELEVATION

     L = CHECK DAM SPACING IN FEET; THE DISTANCE SUCH 

     S = CHANNEL SLOPE IN FT/FT

     H = HEIGHT OF DAM CREST IN FEET

L = H/S WHERE:

S

EC-4

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

113.06

REVISION DATE

BE LESS THAN 25'.

IN STEEP SLOPE AREAS THE CHECK DAM SPACING IS NOT TO 

CHECK DAM SPACING , L TO BE DETERMINED FROM THE EQUATION. 

(18" MAX.)

H

CHECK DAM (ROCK) TY. II, ITEM CODE 27415  EACH

CHECK DAM (ROCK) TY. I, ITEM CODE 27410  EACH

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

CHECK DAM SHALL NOT BE USED FOR LOCATIONS IN LIVE STREAM.4.

6:1 AND MAXIMUM H IS TO BE 12".

TO A TRAVELWAY, SLOPE FACING ON COMING TRAFFIC IS TO BE

IF A CHECK DAM IS LOCATED INSIDE CLEAR ZONE AND ADJACENT3.

AND 6' LENGTH.

INSTALLED WITH MINIMUM DIMENSIONS OF 12" DEPTH, 2' WIDTH

EXCEEDS 3 ,  A TEMPORARY SEDIMENT FOREBAY SHALL BE 

WHERE DRAINAGE AREAS EXCEED 1 ACRE OR DITCH GRADE2.

IN PLACE AS A PERMANENT INSTALLATION.

AS A STORMWATER MANAGEMENT (SWM) ITEM ARE TO BE LEFT

ROCK CHECK DAMS THAT ARE DESIGNATED ON THE PLANS1.
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A

A

CL

TOE OF FILL

FENCE

SILT

SECTION A-A

CL

TEMPORARY SILT BARRIERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-5

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.07

SHEET  1  OF 2

TYPE A OR B

SILT FENCE

TEMPORARY

SHEET FLOW

303

245

242

107

(
S

E
E
 

N
O

T
E
 
1
)

F
IL

L
 

H
E
IG

H
T

BOTH THE TOP AND VERTICAL MIDPOINT OF THE GEOTEXTILE FABRIC.

GEOTEXTILE FABRIC SHALL BE FASTENED SECURELY TO THE POSTS AT 7.

OTHER, THEY SHALL OVERLAP BY 6" AND BE DOUBLE FOLDED.

WHEN TWO SEPARATE SECTIONS OF GEOTEXTILE FABRIC ADJOIN EACH 6.

BRIDGE SPECIFICATIONS.

ACCOMPLISHED IN ACCORDANCE WITH SECTION 303 OF THE ROAD AND 

THE GEOTEXTILE FABRIC INTO THE GROUND. SLICING SHALL BE 

SLICING IS AN APPROVED ALTERNATIVE TO TRENCHING FOR ANCHORING 5.

TRENCH) AS SHOWN IN DETAILS.

(6" VERTICALLY AND 6" HORIZONTALLY ALONG THE BOTTOM OF 

GEOTEXTILE FABRIC SHALL BE EMBEDDED 12" INTO THE GROUND 4.

EXTEND 6" ABOVE THE FILTER FABRIC.

ALL POSTS SHALL BE DRIVEN 24" MIN. INTO THE GROUND AND SHALL 3.

POUNDS PER LINEAR FOOT.

2" BY 2". STEEL POSTS SHALL HAVE A MINIMUM WEIGHT OF 1.25 

WOODEN POSTS SHALL BE OAK AND HAVE NOMINAL DIMENSIONS OF 2.

SECTION VIEW

6
"

SHEET FLOW

6"

2
4
"
 

M
IN
.

2
4
"
 

M
IN
.

SURFACE

GROUND 

2
4
"
 

M
IN
.

4' MAX.

MIN.

M
IN
.

SURFACE

GROUND 

GEOTEXTILE FABRIC

STEEL FENCE POST TYPE B

WOODEN FENCE POST TYPE A

STEEL FENCE POST TYPE B

WOODEN FENCE POST TYPE A

ELEVATION VIEW

6"

GEOTEXTILE FABRIC

6" MIN.

6" MIN.
(SEE NOTES 4 AND 5)

VERTICALLY.

HORIZONTALLY AND 6" 

IN TRENCH A MIN. OF 6" 

EMBED GEOTEXTILE FABRIC 

DETAIL

GEOTEXTILE EMBEDMENT 

NOTES

4'-6" MIN.

POSTS AND MUST BE USED WHERE THE FILL HEIGHT EXCEEDS 20 FEET.

HEIGHTS OF 20 FEET OR LESS. TYPE B SILT FENCE WILL HAVE STEEL 

TYPE A SILT FENCE WILL HAVE WOODEN POSTS AND IS LIMITED TO FILL 1.

GEOTEXTILE FABRIC

(SEE NOTE 3)

6" MINIMUM

04/20

SILT FENCE AT TOE OF FILL

TYPICAL DETAIL FOR TEMPORARY

SILT FENCE (TYPE A & B)

IS NOT PROVIDED IN THE PLANS A MINIMUM OF 5 FEET WILL BE USED.

WHEN THE DISTANCE FROM THE TOE OF THE FILL TO THE SILT FENCE8.

OF SECTION 242 OF THE VDOT ROAD & BRIDGE SPECIFICATIONS.

MATERIALS FOR ALL SILT FENCE SHALL CONFORM TO THE REQUIREMENTS9.

(SEE NOTE 8)

MATERIALS APPROVED LIST 63.

THE GEOTEXTILE FABRIC FOR SILT FENCE SHALL BE FROM THE VDOT 10.

THOROUGHLY

FABRIC, COMPACT

BOTTOM OF GEOTEXTILE 

FILL TRENCH TO ANCHOR 

2016 ROAD & BRIDGE STANDARDS
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NOTES:

A

A

TRENCH

GEOTEXTILE FABRIC

FLOW

TOE OF FILL

10'

SECTION A-A

FRONT ISOMETRIC

BACK ISOMETRIC

BRUSH

TOE OF FILL

TRENCH

TRENCH

FABRIC

GEOTEXTILE

COMPACTED BACKFILL

THOROUGHLY

R/W OR EASEMENTS

NOT TO EXCEED

R/W OR EASEMENTS

NOT TO EXCEED

AND UNMERCHANTABLE TIMBER

BRUSH, LIMBS, ROOT MAT

(TO BE USED AT ALL APPLICABLE LOCATIONS)

TYPICAL DETAIL FOR BRUSH BARRIER

SILT BARRIERS

GEOTEXTILE FABRIC

TRENCH

BRUSH

TIES OR STAPLES

CL

CL

DIMENSIONS SHOWN ARE APPROXIMATE ONLY.

 

BY THE ENGINEER.

BRUSH SILT BARRIERS ARE IN PLACE AND HAVE BEEN INSPECTED AND APPROVED

NO BRUSH WILL BE DESTROYED OR REMOVED FROM THE PROJECT UNTIL ALL

 

BY THE ENGINEER.

ATTACHED TO EXISTING FENCES WHEN SPECIFIED ON THE PLANS OR DIRECTED

SHALL BE INSTALLED AS DETAILED ABOVE.  GEOTEXTILE FABRIC MAY ALSO BE

GEOTEXTILE FABRIC CONFORMING TO THE ROAD AND BRIDGE SPECIFICATIONS

 

AS POSSIBLE AND WEIGHTED DOWN BY UNMERCHANTANTABLE LOGS.

TREES TO PREVENT MOVEMENT OF BARRIER.  BRUSH SHALL BE PILED AS TIGHTLY

OR AS DIRECTED BY THE ENGINEER.  BRUSH SHALL BE PILED AGAINST EXISTING 

BRUSH BARRIERS SHALL BE CONSTRUCTED AT LOCATION SHOWN ON THE PLANS

4.

 

 

 

3.

 

 

 

 

2.

 

 

 

 

1.

100'

TOP END SECTION

SUITABLE REINFORCING

PROVIDE 1" TUCK OR 

4" DEEP X 4" WIDE

TRENCH APPROXIMATELY

GEOTEXTILE FABRIC IN TRENCH

EMBED APPROXIMATELY 8" OF 

5
'

303

107

T
O
 
3
'-
5
"

3
'-
0
"

TEMPORARY SILT BARRIERS

EC-5

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 2

113.08

REVISION DATE

04/19

TO BE OVERLAPPED 6"

GEOTEXTILE FABRIC

BRUSH BARRIER 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



NOTES

NOTE 1

SEENOTE 2

SEE

D
IT

C
H
 
F
L
O

W

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-6

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.09

SHEET 1  OF 3

MIN.

NOMINAL 2" X 2" 

WOOD STAKE

(TYPE A)

WITHOUT CONCRETE GUTTER

INLET PROTECTION MULTIDIRECTIONAL FLOW

(TYPE A)

WITH CONCRETE GUTTER

INLET PROTECTION DIRECTIONAL FLOW

AGGREGATE.  END OF FILTER BARRIER TO BE EMBEDDED INTO2.

IS REQUIRED FOR EACH SIDE OF THE INLET THAT RECEIVES DITCH FLOW.

IF A DROP INLET IS LOCATED IN A SAG IN THE DITCH GRADE, A CHECK DAM3.

AND SEDIMENT FORBAY.

WHEN REQUIRED SEE STANDARD EC-4 FOR DETAILS OF ROCK CHECK DAM 5.

INLET PROTECTION HEIGHT IS NOT PERMITTED. 

STACKING SEDIMENT RETENTION ROLLS TO MEET THE REQUIRED 10.

SEDIMENT RETENTION ROLL

ON EACH SIDE OF THE

PLACED 24" O.C. MAX.

ALL STAKES SHALL BE 

MINIMUM 18" DIAMETER

SEDIMENT RETENTION ROLL

(TYP.)

24" MIN.

AND BRIDGE SPECIFICATIONS.

SILT FENCE GEOTEXTILE IN ACCORDANCE WITH SECTION 245 OF THE ROAD 6.

EC-3 LINED DITCH.

DITCH 2" EXCEPT WHEN PLACED OVER STANDARD EC-2 OR 

SEDIMENT RETENTION ROLLS SHALL BE EMBEDDED INTO THE 11.

SECTION B-B

SECTION A-A

B

B

2 POSTS AT EACH CORNER

MAX. SPACING

POSTS 2'-6" 

(TYPE A)

USING SEDIMENT RETENTION ROLL

INLET PROTECTION MULTI DIRECTIONAL FLOW

COMPLETE. APPLICATIONS SHALL BE REMOVED AFTER STABILIZATION IS

SEDIMENT RETENTION ROLLS AND STAKES USED FOR INLET PROTECTION12.

BE USED FOR TYPE A INLET PROTECTION.

DIAMETER LISTED ON THE VDOT APPROVED PRODUCTS LIST MAY 

ONLY SEDIMENT RETENTION ROLL PRODUCTS WITH A MINIMUM 18"7.

INLET PROTECTION (TYPE A),  ITEM CODE 27451  EACH

STAKES SHALL HAVE A MINIMUM WEIGHT OF 1.33 POUNDS PER LINEAR FOOT.

SHALL BE OAK AND HAVE NOMINAL DIMENSIONS OF 2" BY 2". STEEL 

EXTEND 6" ABOVE THE SEDIMENT RETENTION ROLL. WOODEN STAKES 

ALL STAKES SHALL BE DRIVEN 24" MIN. INTO THE GROUND AND SHALL8.

ROCK CHECK DAM (SEE NOTE 5)

24" MINIMUM OVERLAP

PROTECTION DEVICES DETAILED IN THIS STANDARD.

APPROVED PRODUCT LIST, MAY BE SUBSTITUTED FOR THE DROP INLET 

TO THE TOP OF GRATE INLETS, AND ARE FOUND ON VDOT'S EC-6 

GEOTEXTILE PRODUCTS DESIGNED TO BE INSERTED INTO OR ANCHORED13.

A A

6" MIN. 

24" MIN.

4' MIN.

STRUCTURE AND PAID FOR AS SEDIMENT REMOVAL PER CUBIC YARD. 

HAS ACCUMULATED TO ONE- HALF THE EXPOSED HEIGHT OF THE

SEDIMENT SHALL BE REMOVED FROM INLET PROTECTION WHEN IT 9.

WITH THE EC-4 STANDARD.

A TEMPORARY SEDIMENT FOREBAY SHALL BE INSTALLED IN ACCORDANCE

WHERE DRAINAGE AREAS EXCEED ONE ACRE OR DITCH GRADE EXCEEDS 3%, 4.

(TYPE A)

INLET PROTECTION

(SEE NOTE 6)

SILT FENCE GEOTEXTILE

RAIL TO POSTS

NAIL OR SCREW TOP

TOP RAIL 2" MIN.

FOLD FABRIC UNDER 

EMBEDMENT

12" MIN. FABRIC 

(SEE NOTE 8)

AND POSTS SHALL BE DRIVEN 24" MINIMUM IN THE GROUND.

POSTS AND TOP RAIL SHALL BE A NOMINAL 2" X 4" NO. 2 SOUTHERN PINE, 1.

18" MAX.

16" MIN.
SEE NOTE 1

(SEE NOTE 6)

SILT FENCE GEOTEXTILE

244

242

107

303

245

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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EC-6

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 3

113.10

REVISION DATE (TYPE B)

INLET PROTECTION

SECTION VIEW

SPECIFIC APPLICATION

CURB INLET

CONCRETE BLOCK

SEDIMENT

WATER WITH

RUNOFF
OVERFLOW

FILTERED WATER

CURB INLET

SEDIMENT

TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUCTURE.

INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY 

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB

(TO KEEP FRONT BLOCKS IN PLACE)

2" X 4" WOOD STUD

 3 COARSE AGGREGATE

GRAVEL FILTER

GUTTER (TYPICAL)

CONCRETE

12"

HARDWARE CLOTH

…" X …" MESH

HARDWARE CLOTH

…" X …" MESH

CONSTRUCTED WITH COMPOST FILTER SOCKS OR SEDIMENT TUBES. 

INLET PROTECTION USING SEDIMENT RETENTION ROLLS SHALL BE 1.

SECTION A-A

SECTION B-B

NOTES:

BE USED FOR TYPE B INLET PROTECTION.

DIAMETER LISTED ON THE VDOT APPROVED PRODUCTS LIST MAY 

ONLY SEDIMENT RETENTION ROLL PRODUCTS WITH A MINIMUM 8"2.

MINIMUM 8" DIAMETER

SEDIMENT RETENTION ROLL

STRUCTURE AND PAID FOR AS SEDIMENT REMOVAL PER CUBIC YARD. 

HAS ACCUMULATED TO ONE- HALF THE EXPOSED HEIGHT OF THE

SEDIMENT SHALL BE REMOVED FROM INLET PROTECTION WHEN IT 3.

INLET PROTECTION HEIGHT IS NOT PERMITTED. 

STACKING SEDIMENT RETENTION ROLLS TO MEET THE REQUIRED 4.

COMPLETE. APPLICATIONS SHALL BE REMOVED AFTER STABILIZATION IS

SEDIMENT RETENTION ROLLS AND STAKES USED FOR INLET PROTECTION5.

A

A

B

B

MINIMUM 8" DIAMETER

SEDIMENT RETENTION ROLL

INLET PROTECTION (TYPE B),  ITEM CODE 27461  EACH

CURB INLETS USING SEDIMENT RETENTION ROLL

INLET PROTECTION (TYPE B) 

(TYPE B)INLET PROTECTION 

USING SEDIMENT RETENTION ROLL

CURB INLETS WITHOUT GRATE 

USING SEDIMENT RETENTION ROLL

CURB INLETS WITH GRATE 

SLOT OPENING

24" MIN. PAST

SLOT OPENING

24" MIN. PAST

INSTRUCTIONS.

ON EACH END OR IN ACCORDANCE WITH MANUFACTURERS INSTALLATION 

SEDIMENT RETENTION ROLL WILL BE ANCHORED WITH A 50 POUND SANDBAG 7.

PROTECTION DEVICES DETAILED IN THIS STANDARD.

APPROVED PRODUCTS LIST, MAY BE SUBSTITUTED FOR THE DROP INLET 

TO GRATES OR SLOTS OF CURB INLETS, AND ARE FOUND ON VDOT'S EC-6

GEOTEXTILE PRODUCTS DESIGNED TO BE INSERTED INTO OR ANCHORED6.

MINIMUM 8" DIAMETER

SEDIMENT RETENTION ROLL

SLOT OPENING

24" MIN. PAST

SLOT OPENING

24" MIN. PAST

THE GRATE.

SEDIMENT RETENTION ROLL AROUND

MAINTAINING THE POSITION OF THE

CONTRACTOR IS RESPONSIBLE FOR 

(SEE NOTE 7)

FOR ANCHORING REQUIREMENTS

(SEE NOTE 7)

FOR ANCHORING REQUIREMENTS

303

244

242

107

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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CL

SILT FENCE

FILTER BARRIER/

TOE OF FILL

ENDWALL

CULVERT

F
L

O
W

FLOW

TOE OF FILL

FLOW

CL

CHECK DAM

NOTES:  
F

L
O

W

EC-6

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION 303

242

107

*

(TYPE C)

INLET PROTECTION

CHECK DAM

FOR IN ACCORDANCE WITH THE ROAD AND BRIDGE SPECIFICATIONS.

INSTALLATION DETAIL ONLY -  ROCK CHECK DAMS AND SILT FENCE TO BE PAID

04/19

SILT FENCE/CHECK DAM AT CULVERT

TYPICAL DETAIL FOR INSTALLATION OF TEMPORARY 

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 3

113.10A

REVISION DATE

BRIDGE SPECIFICATIONS, AND STANDARD EC-5.

SILT FENCE IS TO BE INSTALLED IN ACCORDANCE WITH THE ROAD AND3.

DETERMINED BY THE ENGINEER.

ROAD AND BRIDGE SPECIFICATIONS, AND STANDARD EC-4 OR EC-16 AS

ROCK CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE 2.

FOR FILL HEIGHT GREATER THAN 20', TYPE B SILT FENCE IS REQUIRED. 

FOR FILL HEIGHT OF 20' OR LESS, TYPE A SILT FENCE MAY BE USED.  1.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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NOTES:

3.

 

 

 

 

2.

 

 

1.

PLAN VIEW OF TEMPORARY SEDIMENT TRAP

A A

B

W

VARIES

V
A

R
IE

S

V
A
R
IE

S

B

L

DRY STORAGE ELEVATION "B"

WET STORAGE ELEVATION "C"

EXISTING GROUND

  SS

 
 

S
S

ELEVATION "D"

ELEVATION "B"

 ( ROCK CHECK DAM TYPE 1)

TYPICAL SECTION THRU WEIR

2
:1

2
:1

T

TEMPORARY SEDIMENT TRAP

TYPICAL SECTION (A-A) THRU

V
A

R
IE

S

 
 

S
S

SEE PLANS FOR DIMENSIONS AND ELEVATIONS.

 

AND HALF IN THE FORM OF DRY STORAGE.

AND SHALL CONSIST OF HALF IN THE FORM OF WET STORAGE

YARDS/ACRE OF TOTAL CONTRIBUTING DRAINAGE AREA

THE SEDIMENT STORAGE VOLUME SHALL BE 134 CUBIC 

 

NOT INCLUDED IN PAYMENT FOR SEDIMENT TRAP.

CHECK DAM IS SHOWN FOR ILLUSTRATION ONLY AND IS

303

107

TYPICAL SEDIMENT TRAP

1
’-

0
"

1
’-

0
"

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-7

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.11

SHEET  1  OF 1

NOT SHOWN)

(SEE STANDARD EC-4 FOR DETAILS 

WEIR  (ROCK CHECK DAM TYPE I )

TOP OF EMBANKMENT

EXISTING GROUND OR

TOP OF EMBANKMENT

EXISTING GROUND OR

SLOPE VARIES

01/13
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PROFILE

TEMPORARY BERM & SLOPE DRAIN

D

SECTION A-A

0.5

1.5

2.5

3.0

INLET

A

A

PROFILE

SIZE OF SLOPE DRAIN 

NOTES

SLOPE DRAIN

ENTRANCE TO

TREATMENT FOR

SEE ALTERNATE

EARTHEN BERM

@

TO THE SLOPE DRAIN.

WATER, AND TO PROVIDE UNIFORM DRAINAGE

A STRAIGHT LINE TO PREVENT POCKETING OF 

FRONT OF BERM IS TO BE CONSTRUCTED IN

EARTHEN BERM

D

3 :
 1 M

AX.

COMPACTED SOIL

FLOW

AREA (ACRES)

MAXIMUM DRAINAGE

DIAMETER, D (IN.)

MINIMUM PIPE

12

18

21

24

4.5’ MIN.

1
8
"

1’

2
’

CUTOFF WALL

6" MIN.

VARIES

CORRUGATED PIPE

D

MIN. LENGTH = 3D

SEDIMENT FOREBAY

D

EARTHEN BERM

ALTERNATE ENTRANCE TREATMENT

2.

  

 

1.

BERM

EARTHEN

PLAN VIEW

D

BERM

EARTHERN

TEE SECTION

STANDARD

1’

2’ DEPTH

SEDIMENT FOREBAY

(TYPICAL)

PIPE ELBOW

22�° 

(TYPICAL)

PIPE ELBOW

22�° 

2’ DEPTH

SEDIMENT FOREBAY

WATER TIGHT FITTINGS.

SECURELY FASTENED TOGETHER AND HAVE

THE SLOPE DRAIN SECTIONS SHALL BE

 

TO THE SLOPE, AT 10’ (OR LESS) INTERVALS.

SLOPE DRAIN SHALL BE SECURELY STAKED

LENGTH = 1.5D

MINIMUM 

++

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
303

107

  LESS THAN 1   SLOPE

2’ MIN.

SLOPE 3  OR STEEPER

H
 

=
 

D
 
 
6
"

SECTION

ENTRANCE 

FLARED

H
 

=
 

D
 
 
6
"

1
8
"
 

M
IN
.

D

EC-10

TEMPORARY BERM & SLOPE DRAIN

(TYPICAL)

ST’D EC-1, CLASS 1, TYPE A INST. 

CULVERT OUTLET PROTECTION, 

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

113.14

REVISION DATE

AND SPECIFICATIONS OR AS DIRECTED BY THE ENGINEER.

EARTHEN BERM SHALL BE INSTALLED IN ACCORDANCE WITH THE PLANS

01/13
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EXI
STI

NG 
STREAM

W

W

GENERAL NOTES

STREAM DIVERSION

DIVERSION

TEMPORARY

REQUIRED

SILT FENCE

POST

1:1
 M

AX.2:
 1 
 D

ES.

1:1
 M

AX.2:
 1 
 D

ES.

POST

GROUND

EXIST. 

GROUND

EXIST. 
POST

GROUND

EXIST. 

GROUND

EXIST. 

POST

DAM DETAIL

FENCE

SILT

DRY RIPRAP

CLASS  

DIVERSION

STREAM

STREAM

EXISTING

SOIL FILL

CLASS B LINING

SILT FENCESILT FENCE

SILT FENCE
SILT FENCE

CLASS A LINING

SLOPES

EXCAVATION

PIPE CULVERTS

GENERAL

AND ACCEPTABLE LININGS

TEMPORARY DIVERSION CHANNEL

TYPICAL SECTION

1:1 MAX.

2: 1  DES.

1:1 MAX.

2: 1  DES.

SANDBAG LINER

CLASS  RIPRAP OR 

LINING

BEDDING MATERIAL

RIPRAP GEOTEXTILE

IN SAME TRENCH

AND GEOTEXTILE MATERIAL

ENTRENCH SILT FENCE

BEDDING MATERIAL

RIPRAP GEOTEXTILE

(BLACK)

BEDDING MATERIAL

RIPRAP GEOTEXTILE

IN SAME TRENCH

AND GEOTEXTILE MATERIAL

ENTRENCH SILT FENCE

APPROXIMATE THE BOTTOM WIDTH OF THE NATURAL STREAM CHANNEL.

BOTTOM WIDTH OF TEMPORARY DIVERSION CHANNEL SHALL
LATION, OR MAINTAINANCE SHALL BE APPROVED BY THE ENGINEER.

ANY DEVIATIONS TO THE ABOVE NOTED STREAM DIVERSION DESIGN, INSTAL-

 

DISCONTINUED UNTIL IT IS COMPLETED.

ONCE STARTED, ANY WORK TO RELOCATE A STREAM (PLUGS) SHALL NOT BE

 

DOWNSTREAM END AND THEN BACKFILLED.

THE STREAM DIVERSION.  THE DIVERSION SHALL BE SEALED OFF AT THE

DRAINAGE STRUCTURE(S) BEFORE PLACING IT IN THE UPSTREAM END OFF

REMOVING ALL OF THE MATERIALS DAMMING THE UPSTREAM END OF THE

THE DRAINAGE STRUCTURE(S).  A STREAM SHALL BE REDIVERTED BY

END OF THE DIVERSION UNTIL AFTER WATER HAS BEEN REDIVERTED TO

REMOVED.  THIS MATERIAL SHALL NOT BE PLACED IN THE DOWNSTREAM

THE DOWNSTREAM END OF THE DRAINAGE STRUCTURE(S) SHALL BE

REDIVERSION, ANY MATERIALS USED TO PREVENT WATER BACKUP INTO

STRUCTURE(S) FOR WHICH THE DIVERSION WAS BUILT.  PRIOR TO

STREAMS MAY BE REDIVERTED UPON COMPLETION OF THE DRAINAGE

 

WHOLLY IMPOUNDED, SILTED, OR OTHERWISE CONTAMINATED.

INTO CONTACT WITH WET CONCRETE, AND/OR BECOME PARTIALLY OR

STRUCTURE PROVIDED THEY WILL NOT RE-ENTER A DISTURBED AREA, COME

STREAMS MAY BE DIVERTED THROUGH AN EXISTING OR INCOMPLETE

 

AND TO PREVENT OR REDUCE WATER BACKUP INTO A CONSTRUCTION AREA.

USED BOTH TO DIVERT THE STREAMS AWAY FROM THEIR ORIGINAL CHANNELS 

STONE, CONCRETE BARRIERS, SANDBAGS, PLYWOOD, OR SHEET PILING SHALL BE 

NON-ERODIBLE MATERIALS, INCLUDING BUT NOT LIMITED TO, EROSION CONTROL

 

PLUG WHEN A STREAM DIVERSION IS USED FOR THE TRANSPORT OF WATER.

THE DOWNSTREAM PLUG SHALL BE REMOVED PRIOR TO THE UPSTREAM

 

 

 

THE BOTTOM PIECE BY A MINIMUM OF 18".

BOTTOM FIRST AND ADDITIONAL PIECES OF LINER ON THE SLOPES OVERLAP 

SHALL BE MADE SUCH THAT A LINER IS PLACED IN THE STREAM DIVERSION

SECTION BY A MINIMUM OF 18".  OVERLAPS ALONG THE CROSS-SECTION

MAINTAINED.  AN UPSTREAM SECTION SHALL OVERLAP A DOWNSTREAM 

SHALL BE PLACED SUCH THAT CONTINUOUS FLOW OF THE STREAM IS 

CONTINUOUS LINER IS NOT AVAILABLE OR IS IMPRACTICAL.  OVERLAPS

STREAM DIVERSION LINERS SHALL BE OVERLAPPED WHEN A SINGLE OR

 

THE DIVERSON'S BOTTOM OR SIDE SLOPES.

SIDE SLOPES OF THE DIVERSION.  WOODEN STAKES SHALL NOT BE USED ON

BE USED AS NECESSARY TO ANCHOR STREAM DIVERSION LINERS TO THE

PROTECTIVE COVERING (EC-2) STAPLES OR NON-ERODIBLE WEIGHTS SHALL

 

DIVERSION SLOPES (SLOPE BREAKS) WITH A LINE OF SILT FENCE.

STREAM DIVERSION LINERS SHALL BE ENTRENCHED AT THE TOP OF THE

 

WEIGHTS MAY ALSO BE NEEDED ALONG THE STREAM DIVERSION'S LENGTH.

STREAM.  SOIL SHALL NOT BE MIXED IN WITH STREAM DIVERSION WEIGHTS.

CONTROL STONE.  THESE WEIGHTS SHALL ALLOW NORMAL FLOW OF THE

DOWNSTREAM SIDES WITH NON-ERODIBLE WEIGHTS SUCH AS EROSION

STREAM DIVERSION LINERS SHALL BE SECURED AT THE UPSTREAM AND

 

WILL BE ALLOWED FOR USING THE HIGHER CLASS.

LINING THAN THAT SPECIFIED ON THE PLANS.  NO ADDITIONAL COMPENSATION

THE CONTRACTOR SHALL HAVE THE OPTION OF USING A HIGHER CLASS OF

 

 

 

CHANNEL LINING CLASS SPECIFIED.

TEMPORARY DIVERSION CHANNEL EXCAVATION AND TEMPORARY DIVERSION

ON THE PRICE BID FOR THE QUANTITIES SHOWN ON THE PLANS FOR

CHANNEL OR A PORTION OF THE CHANNEL, PAYMENT WILL BE MADE BASED

WHEN THE CONTRACTOR USES PIPE CULVERTS IN LIEU OF THE DIVERSION

 

WITHIN THAT TIME PERIOD AND THEY ARE APPROVED BY THE ENGINEER.

PROVIDED LESS THAN 50  THREAT OF RAIN CAN BE REASONABLY EXPECTED

EVENT.  UNDERSIZED PIPES SHALL BE USED FOR NO LONGER THAN 72 HOURS

PROPERLY SIZED TO SAFELY CARRY THE FLOW OF A TWO YEAR STORM 

PIPE CULVERT(S) MAY BE USED TO DIVERT A STREAM PROVIDED THEY ARE

 

 

 

OCCUR.

DIVERSION OR IN SUCH A MANNER THAT SILTATION OF THE STREAM COULD

NO EXCAVATED MATERIAL SHALL BE STORED OR STOCKPILED NEXT TO THE

 

 

 

SUFFICIENT TO ENSURE CONTINUOUS FLOW OF WATER IN THE DIVERSION.

MAY BE VARIABLE, DEPENDENT ON SITE CONDITIONS, BUT SHALL BE 

MAXIMUM STEEPNESS OF SIDE SLOPES SHALL BE 1:1.  DEPTH AND GRADE

 

 

414

303

302

TEMPORARY DIVERSION CHANNEL REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS
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REVISION DATE
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A�


P�


VARIABLE�


VARIABLE�


A�


18" MIN�


2:1�
 2:1�


V
A

R
IA

B
LE

�



A�


A�


EXISTING STREAM BED�


CULVERTS COUNTERSUNK 6" MIN�

BELOW EXISTING STREAM BED�


2' MIN�


4' MIN�


VARIABLE�

2' MIN�


EXISTING STREAM BED�

ELEVATION�


PROPOSED RIPRAP WEIR�

(DRY RIPRAP CLASS I)�


2' MIN�


V
A

R
IA

B
L
E

�



P
IP

E
 D

IA
 +

 2
' 
M

IN
�




CONCRETE ENDWALL�

(CAST IN PLACE OR PRECAST)�


SEE PLANS FOR NUMBER OF LINES OF PIPE�

TO BE ENCOMPASSED BY WEIR WALL�


6' MINIMUM OR • P. �
 THE TOP WIDTH OF THE WEIR IS VARIABLE AND IS TO BE ADJUSTED�

AS NEEDED TO DIRECT THE LOW FLOW TO THE BARREL(S) DESIGNATED �

ON THE PLANS.�


FOR SKEWED ENDWALLS, RIPRAP WEIR SIDES ARE TO BE CONSTRUCTED �

PARALLEL WITH PIPE SKEW.�


DIMESION VARIES ACCORDING TO PIPE SIZE, SKEW AND ENDWALL DIMENSIONS�


DEPTH OF FOUNDATION TO BE VARIABLE ACCORDING TO SITE CONSTRAINTS �

OR AS DIRECTED BY THE ENGINEER�


THE PROPOSED HEIGHT OF THE RIPRAP WEIR, FROM THE EXISTING STREAM �

BED TO THE TOP OF WEIR, IS TO BE SPECIFIED ON THE ROADWAY PLANS.   �

"X" DIMENSION (HEIGHT OF WEIR ABOVE STERAM BED) CAN BE A MINIMUM�

OF 6" OR ANY VARIABLE DIMENSION TO A MAXIMUM OF 12".�


6" MIN�

12" MAX�


6" MIN�

12" MAX�


REFER TO APPLICABLE ENDWALL STANDARD DRAWING FOR DIMENSIONS �

NOT SHOWN HEREIN�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


113.17�


SHEET  1  OF 1�


EC-13�


1.�


2.�


3.�


4.�
 BASIS OF PAYMENT: TO BE PAID FOR AS SQ.YDS. OR TONS OF �

DRY RIPRAP CLASS I�


107�

303�


A�
 A�


PLAN VIEW�

(ENDWALL WITHOUT WINGS)�


TYPICAL SECTION  A-A�


PLAN VIEW�

(ENDWALL WITH WINGS)�


END VIEW�


RIPRAP WEIRS�

LOW FLOW DIVERSION FOR MULTIPLE LINE CULVERT INSTALLATIONS�


NOTES:�
LEGEND�
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1 AGGREGATE#

8
"

A

A

FLOW

TOP OF BANK
TOP OF BANK

STREAM CHANNEL

 #1 COARSE AGGREGATE 4" DEEP

#1 COARSE AGGREGATE

3
'

DRY RIPRAP

CLASS  

RIP RAP

CLASS I  DRY

MATERIAL

GEOTEXTILE BEDDING

DRY RIP RAP

CLASS  I

WATER ELEVATION

ORDINARY HIGH 

TEMPORARY CULVERTS

(SEE NOTE 2)

AS REQUIRED

SILT FENCE

(SEE NOTE 2)

TEMPORARY CULVERTS

1•
:1

1•
:1

BEDDING MATERIAL

 GEOTEXTILE

TIMBER

12" X 12" 
TIMBER

12" X 12" 

DRY RIPRAP

CLASS  

WITH ST'D PC-1

ACCORDANCE

COVER IN 

TIMBER

12" x 12" 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

1'

TEMPORARY VEHICULAR WATERCOURSE CROSSING

 

SHALL BE IN ACCORDANCE WITH STANDARD PC-1.

IS NO GREATER THAN 1 SQUARE MILE.  THE DEPTH OF STONE COVER OVER THE CULVERT(S) 

VEHICULAR WATERCOURSE CROSSING SHOULD ONLY BE UTILIZED WHERE THE DRAINAGE AREA 

USING THE APPROPRIATE HYDROLOGIC/HYDRAULIC DESIGN TECHNIQUES. A TEMPORARY 

ELEVATION OF THE CROSSING.  THE REQUIRED HYDRAULIC OPENINGS SHOULD BE DETERMINED 

THE ELEVATION OF THE TWO YEAR EVENT SHALL BE AT OR BELOW THE LOWEST SURFACE 

1. THE CULVERT(S) SHALL BE SIZED TO CONVEY THE FLOW OF A TWO YEAR STORM EVENT.  

W
ATERCOURSE CROSSING

TEMPORARY VEHICULAR

EC-14

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

113.18

REVISION DATE

414

303

302

4/09

WITH ROAD AND BRIDGE SPECIFICATIONS SECTIONS 105 AND 107.

PROVIDED IT IS SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL IN ACCORDANCE 

2. AN ALTERNATIVE TEMPORARY VEHICULAR WATERCOURSE CROSSING DESIGN MAY BE USED 

NOTES:

ELEVATION

SECTION A-A

PLAN VIEW

2016 ROAD & BRIDGE STANDARDS
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.19

SHEET  1 OF 1

EC-15

REQUIRED DEPTH.

OTHER LOCATION WHERE THE STAKES CANNOT BE DRIVEN TO THE

SRR SHALL NOT BE USED ON PAVEMENT, ROCKY SOILS, OR AT ANY10.

SLOPE INTERRUPTER

SEDIMENT RETENTION ROLL

NOTES:

PLAN

SECTION A-A SECTION B-B

A

2' MIN. OVERLAP

2' MIN. OVERLAP

A

B

B

MIN. DIAMETER 18"

SEDIMENT RETENTION ROLL

1.5" X 1.5" MIN.

WOOD STAKEFLOW

F
L

O
W

F
L

O
W

(TYP.)

24" MIN.

(TYP.)

24" MIN.

MIN. DIAMETER 18"

SEDIMENT RETENTION ROLL

MIN. DIAMETER 18"

SEDIMENT RETENTION ROLL

1.5" X 1.5" MIN.

WOOD STAKE

FOR INSTALLATION, MAINTENANCE AND REMOVAL.

PAYMENT SHALL INCLUDE ALL MATERIALS AND LABOR NECESSARY 6.

FLOW

STANDARD EC-2 OR EC-3.

DIAMETER EXCEPT WHEN PLACED OVER

BE EMBEDDED ONE THIRD THE SSR

SEDIMENT RETENTION ROLLS SHALL

NOTED.

COMPOST FILTER SOCKS AND SEDIMENT TUBES, UNLESS SPECIFICALLY 

THE STANDARD FOR SEDIMENT RETENTION ROLLS (SRR) SHALL INCLUDE1.

ACTUAL). THE STAKE SHALL BE EMBEDDED A MINIMUM OF 2'. 

SRR SHALL BE INSTALLED WITH WOODEN STAKES (MIN.  1.5" X 1.5" 8.

FROM PASSING THROUGH THE JOINT.

MINIMUM OF 24" TO PREVENT FLOW AND SEDIMENT

APPLICATION, THE TUBES SHALL BE OVERLAPPED A 

IF MORE THAN ONE SRR IS PLACED IN A ROW IN A SLOPE 9.

AND PAID FOR AS SEDIMENT REMOVAL PER CUBIC YARD. 

ACCUMULATED TO ONE-HALF THE EXPOSED HEIGHT OF THE STRUCTURE

SEDIMENT SHALL BE REMOVED FROM BEHIND THE SRR WHEN IT HAS7.

C
E

N
T

E
R
 

T
O
 

C
E

N
T

E
R

2
5
' 

M
A

X
. 

S
P

A
C
IN

G
 

603

303

244

LENGTH OF THE SRR

2' O.C. MAX FOR THE ENTIRE

STAKES SHALL BE PLACED 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

MATERIAL AND STAKES SHALL BE REMOVED.  

THE FILL MATERIAL ON THE SITE. ALL NON-BIODEGRADABLE

BE ACCOMPLISHED BY CUTTING THE TUBE OPEN AND SPREADING 

FROM THE SLOPES AFTER STABILIZATION IS COMPLETE.  THIS MAY 

IN PLACE TO BIODEGRADE.  SEDIMENT TUBES SHALL BE REMOVED 

COMPOST FILTER SOCKS USED IN SLOPE APPLICATIONS MAY REMAIN3.

USED IN STREAMS. 

SHALL NOT BEWITHIN 10' OF THE TOE OF THE SLOPE. SRR

THE GROUND CONTOUR. SRR SHALL NOT BE INSTALLED 

SRR SHALL BE INSTALLED PARALLEL TO THE SLOPE ALONG 2.

BE PAID IN ACCORDANCE WITH SECTION 603 OF THE SPECIFICATIONS. 

SEDIMENT RETENTION ROLLS (SRR) USED FOR SLOPE APPLICATIONS WILL 5.

LIST MAY BE USED.

ONLY SRR PRODUCTS LISTED ON THE VDOT APPROVED PRODUCTS4.

08/17
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

TEMPORARY CHECK DAM
REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

113.20

REVISION DATE

EC-16 NOTES:

AND SEDIMENT TUBES, UNLESS SPECIFICALLY NOTED.

RETENTION ROLLS (SRR) WHICH INCLUDE COMPOST FILTER SOCKS 

TEMPORARY CHECK DAMS SHALL BE CONSTRUCTED WITH SEDIMENT 1.

TO PREVENT FLOW AND SEDIMENT FROM PASSING THROUGH THE JOINT.

CHECK DAM, THE TUBES SHALL BE OVERLAPPED A MINIMUM OF 24" 

IF MORE THAN ONE SRR IS USED TO CONSTRUCT THE TEMPORARY 8.

FLOW
FLOW

SECTION B-B SECTION C-C

C

C

B

B

24" MIN. OVERLAP

F
L

O
W

F
L

O
W

SEDIMENT RETENTION ROLL

CANNOT BE DRIVEN TO THE REQUIRED DEPTH.

ROCKY SOILS, OR AT ANY OTHER LOCATION WHERE THE STAKES 

TEMPORARY CHECK DAMS SHALL NOT BE USED ON PAVEMENT, 9.

SECTION A-A

A A

N/A

N/A

N/A

27'

41'

N/A

26'

33'

44'

66'

(TYP.)

24" MIN.

(TYP.)

24" MIN.

SEDIMENT RETENTION ROLL

(TYP.)

24" MAX.

REMOVAL PER CUBIC YARD. 

EXPOSED HEIGHT OF THE STRUCTURE AND PAID FOR AS SEDIMENT

CHECK DAM WHEN IT HAS ACCUMULATED TO ONE- HALF THE 

SEDIMENT SHALL BE REMOVED FROM BEHIND THE TEMPORARY 6.

TOE OF DITCH

BE REMOVED AFTER STABILIZATION IS COMPLETE.

ALL NON- BIODEGRADABLE MATERIAL AND STAKES SHALL

APPLICATIONS MAY REMAIN IN PLACE TO BIODEGRADE. 

COMPOST FILTER SOCKS USED IN TEMPORARY CHECK DAM 2.

MATERIAL SHALL BE REMOVED.  

SEDIMENT TUBES CONTAINING NON- BIODEGRADABLE B.

  

SITE. ALL NON- BIODEGRADABLE MATERIAL SHALL BE REMOVED.

MAY BE CUT OPEN AND THE FILL MATERIAL SPREAD ON THE 

SEDIMENT TUBES CONTAINING BIODEGRADABLE MATERIALS A.

COMPLETE. 

APPLICATIONS SHALL BE REMOVED AFTER STABILIZATION IS 

SEDIMENT TUBES AND STAKES USED IN TEMPORARY CHECK DAM 3.

LESS IN LENGTH.

DOWNSTREAM SRR IS 48" OR 

MINIMUM OF 4 STAKES WHEN 

 <

EC-3 LINED DITCH.

DITCH 2" EXCEPT WHEN PLACED OVER STANDARD EC-2 OR 

SEDIMENT RETENTION ROLLS SHALL BE EMBEDDED INTO THE 12.

OF 2' WHEN USED IN TRAPEZOIDAL DITCHES.

TEMPORARY CHECK DAMS ARE LIMITED TO DITCH DEPTHS11.

SECTION A-A

V DITCH

TRAPEZOIDAL DITCH

(TYP.)

24" MAX.

MIN.

NOMINAL 2" X 2" 

WOOD STAKE

MIN.

NOMINAL 2" X 2" 

WOOD STAKE

SPECIFICATIONS. 

DAMS WILL BE PAID IN ACCORDANCE WITH SECTION 303 OF THE 

SEDIMENT RETENTION ROLLS USED FOR TEMPORARY CHECK 5.

VDOT APPROVED PRODUCTS LIST MAY BE USED.

ONLY SEDIMENT RETENTION ROLL PRODUCTS LISTED ON THE 4.

TEMPORARY CHECK DAM HEIGHT IS NOT PERMITTED. 

STACKING SEDIMENT RETENTION ROLLS TO MEET THE REQUIRED 13.

DAM SPACING (FT.)

TEMPORARY CHECK 

ROLL DIAMETER (IN.)

SEDIMENT RETENTION 

SLOPE

20" 18" 12"

25'

30'

37'

50'

75'

> 5%

5%

4%

3%

2%

EACH END OF SRR
UPSTREAM SIDE AT 
2 STAKES INSTALLED ON 

CHECK DAM.

LENGTH OF THE TEMPORARY

24" O.C. MAX FOR THE ENTIRE

STAKES SHALL BE INSTALLED 

6" MIN. 

6" MIN. 

(LONGITUDINAL DITCH SLOPE)

*

*

POUNDS PER LINEAR FOOT.

STEEL STAKES SHALL HAVE A MINIMUM WEIGHT OF 1.33 

SHALL BE OAK AND HAVE NOMINAL DIMENSIONS OF 2" BY 2".

AND SHALL EXTEND 6" ABOVE THE SRR. WOODEN STAKES 

ALL STAKES SHALL BE DRIVEN 24" MIN. INTO THE GROUND7.

WITH THE DITCH SLOPE.

THE OUTER EDGE INTERSECTION

DITCH SHALL BE 6" LOWER THAN 

TOP OF CHECK DAM AT CENTER OF 

WITH THE DITCH SLOPE.

THE OUTER EDGE INTERSECTION

DITCH SHALL BE 6" LOWER THAN 

TOP OF CHECK DAM AT CENTER OF 

THAN THE OUTER EDGE INTERSECTION WITH THE DITCH SLOPE.

TOP OF CHECK DAM AT CENTER OF DITCH SHALL BE 6" LOWER 10.
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NOTES:

SIDE VIEW
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SWM-1

DRAINAGE STRUCTURE

CAST IN PLACE STORMWATER MANAGEMENT

2

3

1

2

3

1

8
"

12" 15" 18" 24" 30" 36" 42"

5'-0" 5'-3‚" 5'-6•" 6'-1" 6'-7•" 7'-2" 7'-8•"

2.773 2.878 3.078 3.624 3.437 3.5982.665

PIPE SIZE

DEPTH H

MINIMUM

CONCRETE

CU. YDS.

CULVERT

TYPICAL

(DEBRIS RACK NOT SHOWN)

PLATE

METAL 

RACK

DEBRIS 

NOTE 6

SEE

MAXIMUM DEPTH (H) TO BE 12'-8".

CAST-IN-PLACE CLASS A-3 CONCRETE TO BE USED.

APPROXIMATE QUANTITIES

SWM DRAINAGE STRUCTURE

INCREMENT PER FOOT OF ADDITIONAL DEPTH "H" = 0.461 CU. YDS.

8" 8"4'-0"

2'-4" 6"

3
'-

0
"

M
IN
.

"
H
"
 
L
IN

E
A

R
 

F
E

E
T

(TRASH RACK NOT SHOWN)

LOCKING NUTS TYPICAL 8 PLACES.

W/FLAT WASHERS AND SELF 

…" DIA. X 6" LG.ADHESIVE BOLTS

(SEE STD. SWM-DR)

TRASH RACK

8.

 

 

 

 

 

7.

 

 

 

6.

 

 

5. 

 

 

 

4.

 

3. 

 

 

2.

 

 

 

1.

SEE NOTE 8

WATER QUALITY ORIFICE

SEE NOTE 6

REFERENCE

SPECIFICATION

T
Y

P
.

4
"
 

THROUGH THE WALL

OR 6" MIN. OPENING

SQUARE 12" MAX. 

ROUND OR 

3:1 SLOPE

(DAM)

 EMBANKMENT 

 TYPICAL 

V
A

R
IE

S

8" 8"4'-0"

MANAGEMENT BASIN

BOTTOM OF STORMWATER

INVERT OF OUTLET PIPE.

DRAINAGE STRUCTURE TO 

TO BE USED TO FILL SWM 

CLASS A-3 CONCRETE 

08/10

SPECIFIED ON THE PLANS.

MANAGEMENT DRAINAGE STRUCTURE TO BE PROVIDED WHEN 

ON THE PLANS.  ADDITIONAL OPENINGS IN THE STORMWATER

THE SIZE OF THE WATER QUALITY ORIFICE SHALL BE SPECIFIED 

SHEET 1 OF 5, FOR TEMPORARY MODIFICATION DETAILS.

BASIN DURING PROJECT CONSTRUCTION. SEE STANDARD SWM-DR, 

MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT

STANDARD SWM-1 MAY BE MODIFIED WHERE THE STORMWATER

THE PERMANENT STORMWATER MANAGEMENT DRAINAGE STRUCTURE,

OF WATER QUALITY ORIFICE (ALL VISIBLE SIDES).

AND 1" WIDE HORIZONTAL STRIPES AT 1' INTERVALS FROM INVERT

MARK HEIGHT OF STRUCTURE, IN BLACK, WITH 4" HIGH NUMERALS

SEE STANDARD SWM-DR.

FOR DETAILS ON METAL PLATE, DEBRIS RACK AND TRASH RACK 

DETAILS SEE STANDARD ST-1.

4'-0" OR GREATER ABOVE INVERT OF OUTLET PIPE.  FOR STEP 

STEPS ARE TO BE PROVIDED WHEN HEIGHT OF STRUCTURE IS 

WEEP HOLES SHALL NOT BE PROVIDED.

2 OF 3 FOR DETAILS ON PRECAST STRUCTURE.

STRUCTURE MAY BE PRECAST OR CAST IN PLACE.  SEE SHEET 

DRAINAGE STRUCTURE.

IN THE BID PRICE FOR THE STORMWATER MANAGEMENT

COST OF TRASH RACK AND DEBRIS RACK ARE TO BE INCLUDED
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FRONT VIEW

SIDE VIEW

2

3

1

2

3

1

SWM DRAINAGE STRUCTURE

6" 6"

8
"

(DEBRIS RACK NOT SHOWN)

PLAN VIEW

5'-0" DIA.

SEE NOTE 6

"
H
"
 
L
IN

E
A

R
 

F
E

E
T

 TRASH RACK 
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SWM-1

STRUCTURE

PRECAST STORMWATER MANAGEMENT DRAINAGE 

8.

 

 

 

 

 

7.

 

 

 

6.

 

 

5.

 

 

 

4.

 

 

3.

 

 

2.

 

 

 

1.

3:1 SLOPE

(DAM)

EMBANKMENT 

TYPICAL 

THROUGH THE WALL

OR 6" MIN. OPENING

SQUARE 12" MAX. 

ROUND OR 

OUTLET PIPE.

STRUCTURE TO INVERT OF 

USED TO FILL SWM DRAINAGE 

CLASS A-3 CONCRETE TO BE 

M
IN
.

3
'-

0
"

RACK

DEBRIS 

PLATE

METAL 

NOTE 6

SEE

CULVERT

TYPICAL

V
A

R
IE

S

MANAGEMENT BASIN

BOTTOM OF STORMWATER

ORIFICE SEE NOTE 8

WATER QUALITY

08/10

STRUCTURE TO BE PROVIDED WHEN SPECIFIED ON THE PLANS.

PLANS.  ADDITIONAL OPENINGS IN THE STORMWATER MANAGEMENT DRAINAGE 

THE SIZE OF THE WATER QUALITY ORIFICE SHALL BE SPECIFIED ON THE 

FOR TEMPORARY MODIFICATION DETAILS.

DURING PROJECT CONSTRUCTION. SEE STANDARD SWM-DR, SHEET 1 OF 5

MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT BASIN

STANDARD SWM-1 MAY BE MODIFIED WHERE THE STORMWATER 

THE PERMANENT STORMWATER MANAGEMENT DRAINAGE STRUCTURE,

OF WATER QUALITY ORIFICE (ALL VISIBLE SIDES).

AND 1" WIDE HORIZONTAL STRIPES AT 1' INTERVALS FROM INVERT

MARK HEIGHT OF STRUCTURE, IN BLACK, WITH 4" HIGH NUMERALS

TRASH RACK.

SEE STANDARD SWM-DR FOR DETAILS ON PLATE, DEBRIS RACK AND 

SEE STANDARD ST-1.

OR GREATER ABOVE INVERT OF OUTLET PIPE.  FOR STEP DETAILS 

STEPS ARE TO BE PROVIDED WHEN HEIGHT OF STRUCTURE IS 4'-0"

PLUGGED.

WEEP HOLES SHALL NOT BE PROVIDED.  ANY LIFT HOLES SHALL BE 

1 OF 3 FOR DETAILS ON CAST IN PLACE STRUCTURE. 

STRUCTURE MAY BE PRECAST OR CAST IN PLACE.  SEE SHEET 

PRICE BID FOR THE STORMWATER MANAGEMENT DRAINAGE STRUCTURE.

COST OF TRASH RACK AND DEBRIS RACK ARE TO BE INCLUDED IN THE
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C
 

M
IN
.

C
 

M
IN
.

B MAX.

TYP.

TYP.

 B

6" SQ. MAX.

‚

M
A
X
.

6
" S

Q
. A MAX.

RISER I.D.

RISER O.D.

36

48

60

72

84

96

I.D. O.D. A B C

30 624

44 42

58 55 9

72 68 17

86 81

107114

100

36

48

60

72

84

96

I.D. O.D. A B C

30 3124

44 45

58 59

72 73 17

86 87

106‚115114

100 101 93‚

80…

67•

RISER I.D.

RISER O.D.

D

METALHIGH DENSITY POLYETHYLENE

DE

DIMENSIONRISER

105

28†

41•

54•

7

13

13

23

25

22

11

19

21

28

35

39

38

27

40

53

66

79

92

E SEGMENT

105

30

94

6

9

9

12

12

7

13

13

23

25

22

10

18

20

26

34

37

36

27

40

53

66

79

92

15

22

29

36

42

49

56

DIMENSIONRISER

46

82

APPROX.

WT. (LBS.)

120

169

227

290

341

VIRGINIA DEPARTMENT OF TRANSPORTATION

302

REFERENCE

SPECIFICATION

SWM-DR

FOR SWM DRAINAGE STRUCTURES

STORMWATER MANAGEMENT DETAILS TRASH RACK

SPACED ON AN "E" DIA. B.C.

TYPICAL 8 PLACES-EQUALLY

SELF LOCKING NUTS

W/FLAT WASHERS AND

ADHESIVE BOLTS

…" DIA. X 6" LG.

SPACED ON AN "E" DIA. B.C.

TYPICAL 8 PLACES-EQUALLY

SELF LOCKING NUTS.

W/FLAT WASHERS AND

ADHESIVE BOLTS

…" DIA. X 6" LG.
STEEL PLATE

•" THICK

STEEL BAR

•" DIA.

SEE NOTE 1

CLEAR OPENING

MIN. 2' x 2'

DOOR W/HINGE, 

LOCKABLE ACCESS

TO RISER

RING BOLTED 

THICK STEEL 

2" WIDE X ‚" 

STRUCTURE

DRAINAGE 

MANAGEMENT

STORMWATER

CIRCULAR 

STRUCTURE

DRAINAGE 

MANAGEMENT

STORMWATER

CIRCULAR 

ROAD AND BRIDGE STANDARDS

REVISION DATE

114.07

SHEET 4 OF 5

A
 

M
A

X
.

D
 

M
IN
.

D
 

M
IN
.

NOTES:

07/16

BE INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

COST OF FURNISHING AND PLACING THE ANTI -VORTEX PLATE IS TO 

ANTI -VORTEX PLATE IS TO BE USED WHEN SPECIFIED ON THE PLANS.3.

A MINIMUM 2' X 2' CLEAR OPENING.DOOR WITH

WEIGHT OF 75 LBS OR GREATER SHALL HAVE A HINGED, LOCKABLE ACCESS

ALL METAL TRASH RACKS 36" IN DIAMETER AND LARGER OR WITH A TOTAL 1.

OPENING.

SHALL HAVE A HINGED, LOCKABLE ACCESS DOOR WITH A MINIMUM 2' X 2' CLEAR

ALL HIGH DENSITY POLYETHYLENE TRASH RACKS 48" IN DIAMETER AND LARGER2.

SEE NOTE 2

MIN. 2' x 2' CLEAR OPENING

DOOR W/HINGE, 

LOCKABLE ACCESS

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

THIS PAGE INTENTIONALLY LEFT BLANK

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

    .  

REVISION DATE

TITLE

STANDARD

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET  1  OF 1

PAGE

200.01

TITLESTANDARD

SECTION 200-CURBS AND ENTRANCES

INDEX OF SHEETS

04/19

204.07

204.06

204.05

204.04

204.03

204.02

204.01

203.10

203.04

203.03

203.02

203.01

202.05

202.04

202.03

202.02

202.01

201.08

201.07

201.06

201.05

201.04

201.03

201.02

201.01

PAGES 203.05 - 203.09 NOT USED

CG-12-INS

CG-12

CG-13

CG-11

CG-9D

CG-9B

CG-9A

MS-4

MS-2

MS-1A

MS-1

MC-1

MC-4

MC-3B, 3C

MC-3, 3A

CG-7

CG-6

CG-3

CG-2

CG-12 DETECTABLE WARNING SURFACE  (METHOD OF INSTALLING DETECTABLE WARNINGS ON A RADIUS)

CG-12 DETECTABLE WARNING SURFACE  (DETECTABLE WARNING INSTALLATION)

CG-12 DETECTABLE WARNING SURFACE  (TYPE MEDIAN AND REFUGE ISLAND APPLICATIONS)

CG-12 DETECTABLE WARNING SURFACE  (TYPE C, PARALLEL & PERPENDICULAR APPLICATION)

CG-12 DETECTABLE WARNING SURFACE  (TYPE B, PARALLEL APPLICATION)

CG-12 DETECTABLE WARNING SURFACE  (TYPE A, PERPENDICULAR APPLICATION)

CG-12 DETECTABLE WARNING SURFACE (GENERAL NOTES)

COMMERCIAL ENTRANCE (HEAVY TRUCK TRAFFIC ANTICIPATED)

METHOD OF TREATMENT (CONNECTION FOR STREET INTERSECTIONS)

STANDARD ENTRANCE GUTTER

STANDARD ENTRANCE GUTTER  (FOR USE WITH UNPAVED SPACE BETWEEN CURB AND GUTTER)

STANDARD ENTRANCE GUTTER WITH FLARED OPENING (FOR USE ACROSS SIDEWALK)

STANDARD RAISED ASPHALT MEDIAN (WITH P.C. CONCRETE CURB)

STANDARD RAISED GRASS MEDIAN STRIP

STANDARD SOLID CONCRETE RAISED MEDIAN STRIP

STANDARD SOLID CONCRETE RAISED MEDIAN STRIP

CONCRETE MEDIAN CURB

ASPHALT PAVING UNDER GUARDRAIL

ASPHALT CONCRETE CURB (ASPHALT BACKUP MATERIAL INSTALLATION)

ASPHALT CONCRETE CURB AND MEDIAN (FOR TEMPORARY OR PERMANENT INSTALLATION)

ASPHALT CONCRETE CURB AND MEDIAN (FOR TEMPORARY OR PERMANENT INSTALLATION)

COMBINATION 4" CURB AND GUTTER

COMBINATION 6" CURB AND GUTTER

STANDARD 4" CURB

STANDARD 6" CURB

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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2" R�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


CG-2�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


201.01�


SHEET 1  OF 1�
105�


502�


1.�


2.�


3.�


4.�


5.�


6"�



SURFACE�


BASE�


SUBBASE�


6"�


4"�


S
E

E
 N

O
T

E
 4

�



6"�



7
•"

�



2" RADIUS�


4"�


SURFACE�


BASE�


SUBBASE�


6"�


12"�


1
8
" 

M
A

X
.�




1
5
" 

M
IN

.�



THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�

4000 PSI   IF PRECAST.�


CURB HAVING A RADIUS OF 300 FEET OR LESS�

(ALONG FACE OF CURB) WILL BE PAID FOR AS�

RADIAL CURB.�


THE DEPTH OF CURB MAY BE REDUCED AS MUCH�

AS 3" (15" DEPTH) OR INCREASED AS MUCH AS�

3" (21" DEPTH) IN ORDER THAT THE BOTTOM�

OF CURB WILL COINCIDE WITH THE TOP OF A�

COURSE OF THE PAVEMENT SUBSTRUCTURE.�

OTHERWISE, THE DEPTH IS TO BE 18" AS SHOWN.�

NO ADJUSTMENT IN THE PRICE BID IS TO BE MADE �

FOR A DECREASE OR AN INCREASE IN DEPTH.�


CG-2 IS TO BE USED ON ROADWAYS MEETING�

THE REQUIREMENTS FOR CG-6 AS SHOWN IN�

APPENDIX A OF THE VDOT ROAD DESIGN MANUAL,�

IN THE SECTION ON GS URBAN STANDARDS.�


STANDARD 6" CURB�


NOTES:�


ACCEPTABLE  ALTERNATIVE�

IF CURB IS EXTRUDED�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



CG-3�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


201.02�


REVISION DATE�
 105�


502�


1.�


2.�


3.�


5.�


2"�
 5"�


3"�



4"�



BASE�


SUBBASE�


SURFACE�


2" R�


1" R�


7"�


S
E

E
 N

O
T

E
 4

�



THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PSI�

IF PRECAST.�


CURB HAVING A RADIUS OF 300 FEET OR LESS (ALONG�

FACE OF CURB) WILL BE PAID FOR AS RADIAL CURB.�


THE DEPTH OF CURB MAY BE REDUCED AS MUCH AS�

3" (13" DEPTH) OR INCREASED AS MUCH AS 3" (19" DEPTH)�

IN ORDER THAT THE BOTTOM OF THE CURB WILL COINCIDE �

WITH THE TOP OF A COURSE OF THE PAVEMENT SUBSTRUCTURE.�

OTHERWISE, THE DEPTH IS TO BE 16" AS SHOWN.  NO �

ADJUSTMENT IN THE PRICE BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE IN DEPTH.�


CG-3 IS TO BE USED ON ROADWAYS MEETING THE �

REQUIREMENTS FOR CG-7 AS SHOWN IN APPENDIX A�


WHEN THIS STANDARD IS TO BE TIED INTO EXISTING�

BARRIER CURB, THE TRANSITION IS TO BE MADE�

WITHIN 10' OR THE CHANGE IN STANDARDS CAN BE MADE�

AT REGULAR OPENINGS.�


4.�


6.�


(1
6

")
 1

' 4
''�




OF THE VDOT ROAD DESIGN MANUAL IN THE SECTION �

ON GS URBAN STANDARDS.�


STANDARD 4" CURB�


NOTES:�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



THIS AREA MAY BE CONCRETE�

AT THE OPTION OF THE CONTRACTOR�


THE BOTTOM OF THE CURB AND �


GUTTER MAY BE CONSTRUCTED�


IS MAINTAINED.�


SUBBASE COURSES PROVIDED A�

PARALLEL  TO THE SLOPE OF �


2" R�


1":1'�


4"�


6"�
 2'-0"�


MINIMUM DEPTH OF 7"�


1'
-1

"�



6"�



7"�



VIRGINIA DEPARTMENT OF TRANSPORTATION�


CG-6�


SPECIFICATION�

REFERENCE�


105�


502�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


201.03�


SHEET 1  OF 1�


1.�


2.�


3.�


4.�


5.�


THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�

4000 PSI   IF PRECAST.�


COMBINATION CURB & GUTTER HAVING A RADIUS�

OF 300 FEET OR LESS (ALONG FACE OF CURB) �

SHALL BE PAID FOR AS RADIAL COMBINATION �

CURB & GUTTER.�


FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE �

LAYER, THE BOTTOM OF THE CURB & GUTTER �

SHALL BE CONSTRUCTED PARALLEL TO THE SLOPE�

OF SUBBASE COURSES AND TO THE DEPTH OF �

THE PAVEMENT.�


ALLOWABLE CRITERIA FOR THE USE OF CG-6�

IS BASED ON ROADWAY CLASSIFICATION AND�

DESIGN SPEED AS SHOWN IN APPENDIX A OF �

THE ROAD DESIGN MANUAL IN THE SECTION �

ON GS URBAN STANDARDS.�


NOTES:�


COMBINATION 6" CURB AND GUTTER�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



COMBINATION CURB & GUTTER HAVING A RADIUS�


BE PAID FOR AS RADIAL  COMBINATION CURB &�

GUTTER.�


THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�


WHEN COMBINATION MOUNTABLE CURB AND GUTTER IS�

USED, THE STANDARD ENTRANCE GUTTERS OR STANDARD�

CONNECTION FOR STREET INTERSECTIONS ARE TO HAVE�


THE MOUNTABLE CURB CONFIGURATION INCORPORATED.�


WHEN THIS STANDARD IS TO BE TIED INTO EXISTING�

BARRIER CURB, THE TRANSITION IS TO BE MADE WITHIN�


2" �
 5"�


1":1'�


2'-0"�
7"�


OF 300 FEET OR LESS (ALONG FACE OF CURB) SHALL�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


4000 PSI  IF PRECAST.�


THIS AREA MAY BE CONCRETE AT �

THE OPTION OF THE CONTRACTOR�


THE BOTTOM OF THE CURB AND �

GUTTER MAY BE CONSTRUCTED �

PARALLEL TO THE SLOPE OF �

SUBBASE COURSES PROVIDED A �

MIN. DEPTH OF 7" IS MAINTAINED�


FOR USE WITH STABILIZED OPEN-GRADED �

DRAINAGE LAYER, THE BOTTOM OF THE�

CURB AND GUTTER SHALL BE CONSTRUCTED�

PARALLEL TO THE SLOPE OF SUBBASE �

COURSES AND TO THE DEPTH OF THE�

PAVEMENT.�


ALLOWABLE CRITERIA FOR THE USE OF CG-7 IS BASED�

ON ROADWAY CLASSIFICATION AND DESIGN SPEED�


AS SHOWN IN APPENDIX A OF THE VDOT ROAD DESIGN �


CG-7�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


201.04�


REVISION DATE�
 105�


502�


11
"�




3"�



4"�



1" R�


2" R
�


7"�



MANUAL IN THE SECTION ON URBAN GS STANDARDS.�


10' OR THE CHANGE IN STANDARDS CAN BE MADE AT �

REGULAR OPENINGS.�


COMBINATION 4" CURB AND GUTTER�


NOTES: �


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



RIGID PAVEMENT

BACKFILL

RIGID PAVEMENT FLEXIBLE PAVEMENT OR

RIGID BASE WITH ASPHALT SURFACE

FLEXIBLE PAVEMENT OR

RIGID BASE WITH ASPHALT SURFACE
SHOULDER STABILIZATION

AS SHOWN ON PLANS.

ASPHALT CURB ASPHALT CURB

ASPHALT MEDIAN ASPHALT MEDIAN

2"

VARIABLE VARIABLE

ASPH. PAV.

2" R

9"

7"

6
"

2" R
2" R

9"

7"

6"

4"

2" R 2" R

9" 9"

7" 7"

‚": 1' ‚": 1' ‚": 1' ‚": 1'

2"

BACKFILL

RIGID PAVEMENT FLEXIBLE PAVEMENT OR
RIGID BASE WITH ASPHALT SURFACE

SOIL

2" TOP

ASPHALT TOP FOR MEDIAN TO BE SAME MIX AS CURB.

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

REFERENCE

SPECIFICATION

ASPHALT CONCRETE CURB AND MEDIAN
ROAD AND BRIDGE STANDARDS

REVISION DATE

201.05

SHEET 1  OF 1

MC-3AMC-3 MC-3

6
"

2" R 2" R

VARIABLE VARIABLE

9" 9"

7" 7"

(FOR TEMPORARY OR PERMANENT INSTALLATION)

VDOT ROAD DESIGN MANUAL.

REQUIREMENTS FOR CG-6 AS SHOWN IN APPENDIX A OF THE 

MC-3 AND MC-3A ARE TO BE USED ON ROADWAYS MEETING THE 

6
"

6
"

6
"

6
"

6
"

07/16

EROSION CONTROL ONLY)

(FOR TEMPORARY SLOPE 

TEMPORARY ASPHALT CURB

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



RIGID PAVEMENT

FLEXIBLE PAVEMENT OR

RIGID BASE WITH ASPHALT SURFACE

SHOULDER STABILIZATION

AS SHOWN ON PLANS.

ASPHALT CURB ASPHALT CURB

ASPHALT MEDIAN

BACKFILL

RIGID PAVEMENT

BACKFILL

RIGID PAVEMENT

BACKFILL BACKFILL

MC-3B

3
"

3
"

TOP SOIL

5" 4"

4
"

2" R

1" R

5" 4"

4
"

3
"

2" R

1" R

5"

2" R

3
" 4
"

1" R

2"

5" 4"

2" R

2"

4
"

1" R 1" R

3
"

4
"

2" R

4" 5"

‚":1'

4
"

4
"3
"

3
"

2"

VARIABLE VARIABLEVARIABLE VARIABLE

ASPHALT 

PAVEMENT 

ASPHALT TOP FOR MEDIAN TO BE SAME MIX AS CURB.

502

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ASPHALT CONCRETE CURB AND MEDIAN
ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

201.06

REVISION DATE

MC-3B MC-3B MC-3C

BASE WITH ASPHALT SURFACE

FLEXIBLE PAVEMENT OR RIGID 

2" R

1" R

BASE WITH ASPHALT SURFACE

FLEXIBLE PAVEMENT OR RIGID 

1" R

2" R

5" 4" 4" 5"

ASPHALT MEDIAN

(FOR TEMPORARY OR PERMANENT INSTALLATION)

STANDARDS.

OF THE VDOT ROAD DESIGN MANUAL IN THE SECTION ON GS 

THE REQUIREMENTS FOR CG-7 AS SHOWN IN APPENDIX A

MC-3B AND MC-3C ARE TO BE USED ON ROADWAYS MEETING 

07/16

EROSION CONTROL ONLY)

(FOR TEMPORARY SLOPE 

TEMPORARY ASPHALT CURB

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

201.07

SHEET 2  OF 2

502

105

VIRGINIA DEPARTMENT OF TRANSPORTATION 08/17

ASPHALT CONCRETE CURB

MC-3B

TOTAL SHOULDER WIDTH

SEE NOTE 5

ST'D. MC-3B

BACK-UP MATERIAL

ASPHALT CONCRETE CURB

 PAVED

SHOULDER

DEPTH AS THE PAVED SHOULDER. 

SAME MATERIAL AND TO THE SAME

TO BE CONSTRUCTED WITH THE

AFTER THE CURB HAS BEEN INSTALLED.

TO BE APPLIED TO THE SHOULDER 

& SEAL. THE PRIME AND SEAL IS

SHOULDER IS TO RECEIVE A PRIME

LIMIT OF SURFACE TREATMENT IF

SHOULDER

PAVED

EXTENDED

TO CALCULATE THE ASPHALT BACKUP MATERIAL 

NOTES

ST'D. MC-3B
END AREA = 0.5625 SQ FT

ASPHALT CONCRETE BACK-UP MATERIAL
MULTIPLY THE LENGTH OF MC-3B BY THE END AREA WHICH RESULTS IN CUBIC FEET.1.

ASPHALT CONCRETE BACKUP MATERIAL.

MULTIPLY CUBIC FEET BY 0.0733 TONS / CUBIC FOOT WHICH RESULTS IN TONS OF 2.

WEIGHT = 0.0733 TONS / CUBIC FOOT

ASPHALT CONCRETE BACK-UP MATERIAL

(ASPHALT BACKUP MATERIAL INSTALLATION)

TRAVELED WAY PAVEMENT

-+ 2" 

27" 

ST'D. GUARDRAIL

ACCORDANCE WITH THE GUARDRAIL STANDARD USED.

DISTANCE FROM THE FACE OF RAIL TO THE HINGE POINT IN 5.

THE BACK OF CURB.

STANDARD MC-3B REQUIRES THE PAVED SHOULDER TO EXTEND TO 1.

VDOT POLICY, OR AS DIRECTED BY THE ENGINEER.

PAVED SHOULDER WIDTHS TO BE IN ACCORDANCE WITH THE PLANS,2.

BE PLACED SIMULTANEOUSLY.

THE PAVED SHOULDER AND THE EXTENDED PAVED SHOULDER SHALL3.

FACE OF GUARDRAIL SHALL BE ALIGNED WITH FACE OF THE CURB.4.

STANDARD GUARDRAIL & MC-3B ASPHALT CURB INSTALLATION

GUARDRAIL TERMINAL.

MC-3B CURB NOT PERMITTED WITHIN THE LIMITS OF ANY6.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PAVED SHOULDER

DITCH LINE

MC-4

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
502

105

NOTES:

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

201.08

REVISION DATE

PAVEMENT

 PAVED

SHOULDER

(FOR USE WHERE ASPHALT CURB IS NOT REQUIRED)

LEFT OR RIGHT OF TRAFFIC

SHOULDER WIDTH

SEE NOTE 1 SEE NOTE 2

ASPHALT PAVING UNDER GUARDRAIL

08/17

ASPHALT PAVING UNDER GUARDRAIL

ASPHALT MATERIAL

BURIED IN BACKSLOPE TERMINAL

TERMINALS.

PAVING UNDER GUARDRAIL AND GUARDRAIL

METHODS FOR BEGINNING & ENDING ASPHALT

ST'D. GUARDRAIL

SEE NOTE 4

(SEE NOTE 3)

ASPHALT MATERIAL

IS 2 INCHES.

MAXIMUM ALLOWABLE DEPTH FOR PAVING UNDER GUARDRAIL 3.

INSTALLATION AND SITE PREPARATION REQUIREMENTS.

SEE GUARDRAIL OR GUARDRAIL TERMINAL STANDARD FOR 5.

SLOPE HINGE POINT

PAVED SHOULDER

  

  IM-19.0A OR IM-19.0D       2"

  OR

  SM-9.5A OR SM-12.5D     1.5"

ALLOWABLE DEPTHS OF ASPHALT MATERIAL

SAME DEPTH AS THE ROADWAY PAVED SHOULDER.

CONSTRUCTED WITH THE SAME MATERIAL AND TO THE1.

SHOULDER HINGE POINT AT FOLLOWING DEPTHS:

THE PAVED SHOULDER FROM THE FACE OF RAIL TO THE 

CONSTRUCTED WITH THE SAME ASPHALT MATERIALS AS 2.

TANGENT TERMINALS

FLARED TERMINALS

ASPHALT PAVING UNDER GUARDRAIL

ASPHALT PAVING UNDER GUARDRAIL

ASPHALT PAVING UNDER GUARDRAIL

 5' 

PAVED SHOULDER

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

 5' 

 5' 

SLOPE HINGE POINT

SLOPE HINGE POINT

ACCORDANCE WITH THE GUARDRAIL STANDARD USED.

DISTANCE FROM THE FACE OF RAIL TO THE HINGE POINT IN 4.

CROSSES HINGE POINT

LOCATION WHERE GUARDRAIL 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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MEDIAN�
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MEDIAN�

AREA�


EXISTING FLEXIBLE BASE�


PROPOSED ASPHALT SURFACE�


2" R�


2" R�


2" R�


2" R�


6"�



THE DEPTH OF CURB MAY BE �

REDUCED AS MUCH AS 3" �

(15" DEPTH) OR INCREASED AS �

MUCH AS 3" (21" DEPTH) IN �

ORDER THAT THE BOTTOM OF �

CURB WILL COINCIDE WITH THE �

TOP OF A COURSE OF THE �

PAVEMENT SUBSTRUCTURE.  �

OTHERWISE, THE DEPTH IS TO �

BE 18" AS SHOWN.  �

NO ADJUSTMENT IN THE PRICE �

BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE �

IN DEPTH.�


THE DEPTH OF CURB MAY BE �

REDUCED AS MUCH AS 3" �

(15" DEPTH) OR INCREASED AS �

MUCH AS 3" (21" DEPTH) IN �

ORDER THAT THE BOTTOM OF �

CURB WILL COINCIDE WITH THE �

TOP OF A COURSE OF THE �

PAVEMENT SUBSTRUCTURE.  �

OTHERWISE, THE DEPTH IS TO �

BE 18" AS SHOWN.  �

NO ADJUSTMENT IN THE PRICE �

BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE �

IN DEPTH.�


WHEN ROADWAY DESIGN MEETS THE �

CRITERIA FOR CG-7 AS SHOWN IN �

APPENDIX A OF THE ROAD DESIGN �

MANUAL IN THE SECTION ON GS �

URBAN STANDARDS, MEDIAN CURB�

IS TO BE IN ACCORDANCE WITH CG-3.�


6"�



6"�



6"�



INTEGRAL�


INDEPENDENT�


FOR USE WITH CONCRETE PAVEMENT�


FOR USE WITH CONCRETE WITH�

ASPHALT TOP COURSE�


CONCRETE MEDIAN CURB�
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*

EXISTING OR PROPOSED

SIDEWALK OR SIDEWALK SPACE
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UNPAVED SPACEUNPAVED SPACE

6
"
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*

*

5
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0
"

 12   MAXIMUM INCREASE IN SLOPE AT MINIMUM 10’  INTERVALS

6" AGGR. BASE TYPE   SIZE 21B

L

*
*

 3   MAXIMUM DECREASE IN SLOPE FOR FIRST  10’ INTERVAL AND

8   MAXIMUM DECREASE FOR SUCCEEDING MINIMUM 10’  INTERVALS

EDGE OF PAVEMENT

*
*

*
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SECTION E-E
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SECTION C-C
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FOR SIDEWALK, CURB AND GUTTER
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REVISION DATE
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ABSOLUTE MINIMUM 12’
DESIRABLE MINIMUM 16’
ENTRANCE WIDTH

1’ - 3"

2’ - 0"

ACCESS ROUTE

LIMITS OF PED.

*ACCESS ROUTE

LIMITS OF PED.

*

 SPACE
UNPAVED 

FOR CURB AND GUTTER ONLY

EXPANSION JOINT

EXPANSION JOINT

TO BACK OF CURB, MINIMUM WIDTH SHOULD BE 6’.

USED BY PEDESTRIANS. IF ACCESS ROUTE IS ADJACENT

FACILITY THAT CAN BE APPROACHED, ENTERED AND

PATH CONNECTING ALL ACCESSIBLE ELEMENTS OF A

UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT

PEDESTRIAN ACCESS ROUTES PROVIDE A CONTINUOUS 

07/15

MOUNTABLE CURB CONFIGURATION.

STANDARD IS TO BE ADJUSTED TO MATCH THE

CG-3 OR CG-7, THE CURB FACE ON THIS 

WHEN USED IN CONJUNCTION WITH STANDARD 

IS REQUIRED WITH A MAX. 2% CROSS SLOPE.

PROVIDED, A MINIMUM 4’  TRAVERSABLE WIDTH 

IF PEDESTRIAN ACCESS ROUTES    ARE BEING 

EXISTING OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS ROUTE     EXTEND BEYOND 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

*

*
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ENTRANCE

WIDTH OF 

ACCESS ROUTE

LIMITS OF PED.

*ACCESS ROUTE
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PEDESTRIAN ACCESS ROUTE DETAIL WITH & 
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EDGE OF PAVEMENT

8   MAXIMUM DECREASE FOR SUCCEEDING MINIMUM 10’  INTERVALS

 3   MAXIMUM DECREASE IN SLOPE FOR FIRST 10’ INTERVAL AND

CLASS A3 (H.E.S.) CONC.

12  MAX. SLOPE

SIDEWALK SPACE

 12   MAXIMUM INCREASE IN SLOPE AT MINIMUM 10’  INTERVALS

THE MOUNTABLE CURB CONFIGURATION.

STANDARD IS TO BE ADJUSTED TO MATCH 

CG-3 OR CG-7, THE CURB FACE ON THIS 

WHEN USED IN CONJUNCTION WITH STANDARD 

REQUIRED WITH A MAX. 2% CROSS SLOPE.

PROVIDED, A MINIMUM 4’ TRAVERSABLE WIDTH IS 

IF PEDESTRIAN ACCESS ROUTES    ARE BEING 

USED BY PEDESTRIANS.

FACILITY THAT CAN BE APPROACHED, ENTERED AND

PATH CONNECTING ALL ACCESSIBLE ELEMENTS OF A

UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT

PEDESTRIAN ACCESS ROUTES PROVIDE A CONTINUOUS

1’-3"

15"

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

UNPAVED SPACE UNPAVED SPACE

07/15

     SLOPE

NON-TRAVERSABLE 

5
’-

0
"

** *M
IN
.

4
’-

0
"
 

 ENTRANCE

WIDTH OF

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

     SLOPE

NON-TRAVERSABLE 

*
OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS  ROUTE     EXTEND BEYOND EXISTING 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

WITHOUT UPAVED SPACE

PEDESTRIAN ACCESS ROUTE DETAILS WITH & 

2016 ROAD & BRIDGE STANDARDS
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ENTRANCE VOLUME

DESIRABLE MAXIMUM

MEDIUM

7
"

B2"

4"

6
"

1":1’

SECTION C-C

 
O

F
 

S
ID

E
 

S
T

R
E

E
T

L

C
*

CNOTE: WIDTH "B" 2’-0" OR AS

     SHOWN ON TYPICAL SECTION.

 (RADIUS TO BE AS

 SHOWN ON PLANS)

C

MAINLINE  ROADWAY

*

*

5’ MIN.

A

SHOWN ON PLANS)

(RADIUS TO BE AS

FLOW LINE

OPTIONAL 

CONCRETE

(H.E.S.)

CLASS A3 

S
ID

E
W

A
L

K

 

A

*

0

3

6

3

6

8

MORE THAN 1500 VPD

LESS THAN 500 VPD

500-1500 VPD

HIGH

LOW

JOINT

EXPANSION
JOINT

EXPANSION

GENERAL NOTES

USED WITH THIS STANDARD.

SEE STANDARD CG-12 FOR CURB RAMP DESIGN TO BE

ENTRANCE NOTES

THE ENTRANCE.

LINE IS REQUIRED TO PROVIDE POSITIVE DRAINAGE ACROSS 

PLANS ARE TO INDICATE WHEN CONSTRUCTION OF A FLOW

OMITTED IN THE ENTRANCE.)

REQUIRED FOR MAINLINE PAVEMENT WHICH CAN BE

R/W LINE (EXCEPT ANY SUBGRADE STABILIZATION 

MAINLINE PAVEMENT SHALL BE CONSTRUCTED TO THE

EXCEPT FOR REPLACEMENT PURPOSES.

SHALL NOT BE CONSTRUCTED BEYOND THE R/W LINE 

RADIAL CURB OR COMBINATION CURB AND GUTTER

CONFIGURATION. 

BE ADJUSTED TO MATCH THE MOUNTABLE CURB 

OR CG-7, THE CURB FACE ON THIS STANDARD IS TO 

WHEN USED IN CONJUNCTION WITH STANDARD CG-3 

MAINLINE ROADWAY SLOPE

*CONSTRUCT GRADE CHANGES WITH A PARABOLIC CURVE.

8  MAX.

8  MAX.

NOTE:

APPLICABLE TO STREET CONNECTIONS

ALLOWABLE ENTRANCE GRADE TABLE IS NOT

"D"

GRADE CHANGE

ALLOWABLE ENTRANCE GRADE CHANGES

CONNECTIONS.

TABLE.  THESE VALUES ARE NOT APPLICABLE TO STREET 

"D" ARE LISTED IN THE ALLOWABLE ENTRANCE GRADE 

THE DESIRABLE AND MAXIMUM ENTRANCE GRADE CHANGES 

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

203.04

SHEET 1  OF 1

METHOD OF TREATMENT

CG-11

B B

D

D

D

D

COMMERCIAL ENTRANCE

20’ MINIMUM FOR 

PLAN VIEW

SECTION A - A

(CONNECTION FOR STREET INTERSECTIONS AND COMMERCIAL ENTRANCES)

AS MAINLINE ROADWAY (SEE NOTE 3)

STREET APPROACH SAME SURFACING

INTERSECTION NOTES

9.

8.

ACROSS THE INTERSECTION.

PORTION OF GUTTER TO PROVIDE POSITIVE DRAINAGE

OPTIONAL FLOWLINE MAY REQUIRE WARPING OF A

SIGHT DISTANCE AND K VALUE REQUIREMENTS.

OF THE VDOT ROAD DESIGN MANUAL, INCLUDING STOPPING

AASHTO POLICY AND THE APPLICABLE REQUIREMENTS 

CONNECTION MUST BE DESIGNED IN ACCORDANCE WITH 

WHEN CG-11 IS USED FOR STREET CONNECTIONS, THE 

(SEE NOTE 1)

CG-2 OR CG-6

10’ PARABOLIC CURVE (ENTRANCE ONLY)

MAINLINE ROADWAY 

NOTE 5)

(SEE 

SIDEWALK

NOTE 7)

(SEE 

4.

3.

2.

1.

7.

6.

5.

INCREASED TO 7". (SEE CG-13)

WITHIN THE LIMITS OF THE RADII SHOULD BE 

TRAFFIC,  THE DEPTH FOR SIDEWALK & CURB RAMPS 

TURNING REQUIREMENTS OF ANTICIPATED HEAVY TRUCK

WHEN THE ENTRANCE RADII   CANNOT ACCOMMODATE THE

SIDEWALK

UNPAVED SPACE

OPTIONAL FLOW LINE

EDGE OF PAVEMENT OR 
GRADE CHANGE

GRADE CHANGE

07/15

 A WIDTH OF 5 FEET.

 THE CROSS SLOPE SHALL BE 2% FOR

 CROSSES A COMERCIAL ENTRANCE

NOTE: WHEN A PEDESTRIAN ACCESS ROUTE

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



REFERENCE
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EXPANSION JOINT

• WIDTH OF ENTRANCE

A

D

D

C

B

B

6
"

EXPANSION JOINT

MAIN ROADWAY

FLOW LINE

PAY LINE

EXPANSION JOINT

C
 

O
F
 

E
N

T
R

A
N

C
E

L

NOTES:

2'-0"
15"

A

 5 X 8" BARS @ 12" C-C

PERMISSIBLE CONSTRUCTION JOINT
PERMISSIBLE CONSTRUCTION JOINT

3
•

"

FACE OF CURB

NORMAL GUTTER

6" 7
"

5'

7
"

7
"

7
"

CLASS A3 CONC. 

TYPE   SIZE 21 B

6" AGGREGATE BASE 

CONCRETE COVER

1 •" MINIMUM

TYPE  SIZE 21 B

6" AGGREGATE BASE 

OR SIDEWALK

UNPAVED SPACE

(WHICHEVER IS GREATER)

RADIUS LENGTH OR 6'-0" LIMITS OF CG-13

1.

2.

3.

4.

5.

6.

#

TYPE  SIZE 21 B

6" AGGREGATE BASE 
TYPE  SIZE 21 B

6" AGGREGATE BASE 

7.

PROPOSED 7" SIDEWALK TO BE CLASS A-3 CONCRETE.

RIGHT-OF WAY.

ACCESS  ROUTE     EXTEND BEYOND EXISTING OR PROPOSED VDOT 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS OF PEDESTRIAN 

4' TRAVERSABLE WIDTH IS REQUIRED WITH MAX. 2% CROSS SLOPE.

IF PEDESTRIAN ACCESS ROUTES   ARE BEING PROVIDED, A MINIMUM

MOUNTABLE CURB CONFIGURATION.

CURB FACE ON THIS STANDARD IS TO BE ADJUSTED TO MATCH THE 

WHEN USED IN CONJUNCTION WITH STANDARD CG-3 OR CG-7, THE 

HALF PLAN

SECTION A-A

SECTION B-B SECTION C-C SECTION D-D

PEDESTRIAN ACCESS ROUTE DETAIL

*

* *

CONCRETE COVER 1•".

ALONG BACK OF CURB, MID-DEPTH OF SIDEWALK.   MINIMUM 

REQUIRED BARS ARE TO BE NO. 5X8" PLACED 1' CENTER TO CENTER 

AS THE NEED ARISES.

THIS DESIGN MAY ALSO BE APPLIED TO OTHER ENTRANCE STANDARDS 

STANDARD CG-9D. 

ALL DETAILS AND DIMENSIONS NOT SHOWN ARE THE SAME AS 

UNPAVED SPACE

OF SIDEW
ALK OR 

RADIUS FROM BACK 

LIMITS OF CG-13
GUTTER

WIDTH OF 

#
 MIN. CONC. COVER 1•"

  5 X 8" BARS @ 12" C-C

C

PERMISSIBLE CONST. JOINT

2'-0"

(4" DEPTH)

SIDEWALK

PROPOSED

*

SEE STANDARD CG-12 FOR DETECTABLE WARNING DETAILS.

7" DEPTH

SIDEWALK

PROP.

OR BY USING PERMISSIBLE CONSTRUCTION JOINT WITH REQUIRED BARS.

PROPOSED 7" SIDEWALK IS TO BE POURED MONOLITHICALLY WITH ENTRANCE

CG-12 DETECTABLE WARNING (W=2')

5
'-

0
"

     SLOPE

NON-TRAVERSABLE 

** *M
IN
.

4
'-

0
"
 

 ENTRANCE

WIDTH OF

CURB, MINIMUM WIDTH SHOULD BE 6'.

USED BY PEDESTRIANS. IF ACCESS ROUTE IS ADJACENT TO BACK OF 

ELEMENTS OF A FACILITY THAT CAN BE APPROACHED, ENTERED AND

STABLE, FIRM AND SLIP RESISTANT PATH CONNECTING ALL ACCESSIBLE

PEDESTRIAN ACCESS ROUTES PROVIDE A CONTINUOUS UNOBSTRUCTED, 

UNPAVED SPACE UNPAVED SPACE

ACCESS ROUTE

LIMITS OF PED. 

ACCESS ROUTE

LIMITS OF PED.

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

CG-13

COMMERCIAL ENTRANCE

(HEAVY TRUCK TRAFFIC ANTICIPATED)

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE
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12:1 
 MAX

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

2
'-

0
"

      DETAIL

DETECTABLE WARNING

 
BASE DIAMETER

0
.2

" TOP DIAMETER

M
IN
 
0
.6

5
"

PARALLEL

TYPE B

PERPENDICULAR

TYPE A

PARALLEL & PERPENDICULAR

TYPE C

*

12:1  MAX

M
A

X
4
8
:1

CG-12 DETECTABLE WARNING SURFACE

    DETAIL

TRUNCATED DOME

1
.6

"
-
2
.4

"
 

C
-

C

50%-65% OF BASE DIAMETER

0.9"-1.4"

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 5

204.01

REVISION DATE (GENERAL NOTES)

1.6"-2.4" C-C

5' MIN

4'

8'

10:1  M
AX

5' MIN

4' MIN

12
:1

M
A

X
4
8
:1

12:1 MAX

12:1 M
AX

 * *  *

EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

AT     , SAME AS TOP OF CURB

GENERAL NOTES:

TRUNCATED DOME

THE DETECTABLE WARNING SHALL BE PROVIDED BY TRUNCATED DOMES. 1.

FLOOR OR BY USING PERMISSIBLE CONSTRUCTION JOINT WITH REQUIRED BARS. 

SLOPING SIDES OF CURB RAMP MAY BE POURED MONOLITHICALLY WITH RAMP 3.

CONCRETE COVER 1•". 

BOTH SIDES OF THE RAMP FLOOR, MID-DEPTH OF RAMP FLOOR.  MINIMUM

REQUIRED BARS ARE TO BE NO. 5 X 8" PLACED 1' CENTER TO CENTER ALONG4.

PERPENDICULAR TO THE CURB. 

THAT THE SLOPE AT THE CONNECTION OF THE CURB OPENING IS 

THE CURB OPENING IS PLACED WITHIN THE LIMITS OF THE CROSSWALK AND 

RAMPS MAY BE PLACED ON RADIAL OR TANGENTIAL SECTIONS PROVIDED THAT9.

PAY LIMITS

VARIABLE FULL WIDTH OF RAMP FLOOR

INSTALLED ON A RADIUS

DETECTABLE WARNING

RAMPLANDING

SEE NOTE 11.

AT BACK OF CURB

DETECTABLE WARNING

BE SUMMARIZED FOR EACH CURB CUT RAMP.

EACH OF THE ABOVE ITEMS IS A SEPARATE PAY ITEM AND SHOULD 

DETECTABLE WARNING SURFACE (AREA IN SQUARE YARDS)

CURB WHEN REQUIRED (CG-2 OR CG-3 IN LINEAR FEET)

HYDRAULIC CEMENT SIDEWALK (DEPTH IN INCHES, AREA IN SQUARE YARDS) 

NOTE: COMPONENTS OF CURB RAMPS CONSIST OF THE FOLLOWING: 

04/19

RAMP 12:1  MAX
48:1  MAX

SIDEWALK

INLETS, ETC.   

NOT BE LOCATED BEHIND VEHICLE STOP LINES, LIGHT POLES, FIRE HYDRANTS, DROP

AS SHOWN ON PLANS OR AS DIRECTED BY THE ENGINEER. CURB RAMPS SHOULD 

CURB RAMPS WILL BE INSTALLED AND LOCATED WITHIN PEDESTRIAN CROSSWALKS 8.

RAMPS ARE INCLUDED IN PAYMENT FOR CURB / CURB AND GUTTER.

ROADWAY CURB / CURB AND GUTTER SLOPE TRANSITIONS ADJACENT TO CURB 5.

504

502

105

APPROVED PRODUCT LIST NUMBER 72.

DETECTABLE WARNING SUFACE PRODUCTS USED SHALL BE FROM THE MATERIALS 

OF SECTION 504 OF THE SPECIFICATIONS FOR CG-12 DETECTABLE WARNING SURFACE. 

ALL DETECTABLE WARNING SURFACE PRODUCTS SHALL MEET THE REQUIREMENTS 2.

OF THE SHARED USE PATH. 

CONJUNCTION WITH A SHARED USE PATH, THE MINIMUM WIDTH SHALL BE THE WIDTH 

THE CURB RAMP SHALL MATCH SIDEWALK WIDTH. WHEN CURB RAMPS ARE USED IN 

CURB RAMPS ARE REQUIRED FOR SIDEWALKS AND SHARED USE PATHS.  THE WIDTH OF 6.

CURB RAMP LANDING FLOOR.

DETECTABLE WARNINGS SHALL EXTEND THE FULL WIDTH OF THE7.

THE BACK OF CURB.

DETECTABLE WARNING SURFACE PANELS SHALL BE INSTALLED FLUSH WITH10.

AND 204.07 FOR METHODS OF INSTALLING DETECTABLE WARNINGS ON A RADIUS.

MANUFACTURER TO MATCH THE BACK OF CURB. SEE CG-12-INS PAGES 204.06

A FACTORY RADIUS OR BE FIELD-MODIFIED AS RECOMMENDED BY THE 

OR STREET CONNECTIONS THE DETECTABLE WARNING SURFACE SHALL HAVE 

WHERE CURB RAMPS INTERSECT A RADIAL SECTION OF CURB AT ENTRANCES 11.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SECTION A-A

CROSSWALK

C
R

O
S

S
W

A
L

K

SECTION B-B

CG-12 DETECTABLE WARNING SURFACE

TYPE A (PERPENDICULAR) APPLICATION

CG-12

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

A

A

BB
TYPICAL DESIGN

M
A

X

4
8
:1

CROSSWALK

C
R

O
S

S
W

A
L

K

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

204.02

SHEET 2 OF 5

M
IN
.

1
2
'

JOINT

CONSTRUCTION 

PERMISSIBLE

NOTES:

20: 1

12:1  MAX. 48:1 MAX.

2' MIN.

BACK OF CURB

CURB 

JOINT

CONSTRUCTION 

PERMISSIBLE 

MIN.

10:1

MAX

10:1

MAX

1
2
:1

M
A

X

2
'

4
'

8
'

5 DOWEL, 8" LONG @ 12" C-C#

WITH BUFFER STRIP

TYPE A

4'-0" Min.8'-0" Min.

4'

4'

8'

5'

5' 5'

4'

4'

04/19

(WITH BUFFER STRIP)

WITHIN CROSSWALK

AT INTERSECTION

TYPICAL PLACEMENT 

WITHIN CROSSWALK

AT INTERSECTION

TYPICAL PLACEMENT 

504

502

105

TO 20:1 THROUGH RAMP LENGTH

TRANSITION GUTTER PAN SLOPE 

SEE PLANS FOR LAYOUT

EXAMPLE INSTALLATION METHODS - 

TO 20:1 THROUGH RAMP LENGTH

TRANSITION GUTTER PAN SLOPE GUTTER PAN MAXIMUM SLOPE 20:1

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, SEE SHEET 1 OF 5.1.

CONSTRUCTION.

(4' WIDE) REQUIRED AT TOP OF CURB RAMP.  MINIMUM CURB RAMP LENGTH 8 FEET FOR NEW 

THIS DESIGN TO BE USED FOR CONSTRUCTION THAT INCORPORATES WIDER SIDEWALK.  LANDING 2.

DIAGONAL PLACEMENT IS NOT PERMITTED.4.

GUTTER PAN SHALL BE A MAXIMUM SLOPE OF 20:1 AT THE RAMP OPENING.3.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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CURB 

CG-12 DETECTABLE WARNING SURFACE
TYPE B (PARALLEL) APPLICATION

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

CROSSWALK

RAMP

(SEE TABLE)

6
 
5
 
4
 
3
 
2
 
1
 
0

14
 
10
 
8
 
6
 
5
 
5
 
4

15
 
15
 
12
 
9
 
8
 
7
 
6

IN FEET

MINIMUM RAMP LENGTH 

IN PERCENT

ROADWAY GRADE

AT 12" C-C

 5 DOWELS, 8" LONG#

JOINT

CONSTRUCTION 

PERMISSIBLE

5' MIN.

2
'

12:1  MAX

M
A

X

4
8
:1

CURB 

48 : 1 MAX.

48 : 1 MAX.

2' MIN.

BACK OF CURB

OF ROADWAY CURB

SHAPE TO MATCH FACE 

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 5

204.03

REVISION DATE

SECTION B-B

A

B
B

A

20:1

12:1  MAX

   APPLICATION
TYPE B  PARALLEL

SECTION A-A

12:1 
 MAX.

M
A

X
.

5' MIN

4
8
:1

12:1  MAX.
4' MIN

WITH BUFFER STRIP

M
A

X
.

5' MIN

4
8
:1

12:1  MAX.

12:1 
 MAX.

WITHOUT BUFFER STRIP

Max

12:1

5
' 

M
IN
 

RAMP

(SEE TABLE)

NOTES:

5'-0" MIN

12:1 
 MAX.

C
R

O
S

S
W

A
L

K

5' MIN

04/19

SLOPE

LANDING 48:1 MAX.

SLOPE

LANDING 48:1 MAX.

CURB

CURB
CONCRETE

OR
GRASS 

CROSSWALK

504

502

105

WITH BUFFER STRIP

ONE DIRECTION 

WITH BUFFER STRIP

TWO DIRECTIONS LARGER RADII
WITHOUT BUFFER STRIP

TWO DIRECTIONS SMALLER RADII

WITHOUT BUFFER STRIP

ONE DIRECTION 

JOINT

CONSTRUCTION 

PERMISSIBLE 

GUTTER PAN MAXIMUM SLOPE 20:1

4" CURB 6" CURB

REGARDLESS OF THE SLOPE.

THE REQUIRED LENGTH OF A PARALLEL RAMP IS LIMITED TO 15 FEET, 2.

SEE SHEET 1 OF 5.

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 1.

MAX
48
:1

M
A

X

4
8
:1

Max

12:1

M
a
x

12
:1

GUTTER PAN SHALL BE A MAXIMUM SLOPE OF 20:1 AT THE RAMP OPENING.3.

TO 20:1 THROUGH RAMP LENGTH

TRANSITION GUTTER PAN SLOPE 

TO 20:1 THROUGH RAMP LENGTH

TRANSITION GUTTER PAN SLOPE 

DETECTABLE WARNING SURFACE

EXAMPLE INSTALLATION METHODS - SEE PLANS FOR LAYOUT

CROSSWALK

CROSSWALK

CROSSWALK

DIAGONAL PLACEMENT IS NOT PERMITTED.4.

CURB

CONCRETE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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LIMITED TO 15 FEET, REGARDLESS OF THE SLOPE.

THE REQUIRED LENGTH OF A PARALLEL RAMP IS

8
 
7
 
6
 
5
 
4
 
3
 
2
 
1
 
0

15
 
13
 
7
 
5
 
4
 
3
 
3
 
2
 
2

15
 
15
 
14
 
10
 
8
 
6
 
5
 
5
 
4

IN FEET

MINIMUM RAMP LENGTH

4" CURB 6" CURB
IN PERCENT

ROADWAY GRADE

APPLICATION

PARALLEL & PERPENDICULAR

TYPE C

*
EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

A

6"

A

TANGENT PLAN

JOINT

PERMISSIBLE CONST.5' MIN.

AT    , SAME AS TOP OF CURB

C
R

O
S

S
W

A
L

K

CROSSWALK

20 : 1

48: 1 MAX.

20 : 1
48: 1 MAX.

BACK OF CURB

2' MIN.

SECTION A-A

502

105

CG-12 DETECTABLE WARNING SURFACE
TYPE C (PARALLEL & PERPENDICULAR) APPLICATION

CG-12

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

204.04

SHEET 4 OF 5

4
8
: 1

M
A

X
.

5' MIN
.  *

OF ROADWAY CURB

SHAPE TO MATCH FACE 

*
EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

AT    , SAME AS TOP OF CURB

4
8
: 1

M
A

X
.

5' MIN
. * *  *

Typ.
 3'

M
IN
.

5
'

2'-0" MIN. 5'-0" MIN.

MAX.

12:1 MAX.
12:1

12
:1

MAX.

12:1 MAX.
12:1

12
:1

12: 1 MAX.

04/19

2' MIN
.

4' TYP.

2' MIN
.

4' TYP.

TO 20:1 THROUGH RAMP LENGTH

TRANSITION GUTTER PAN SLOPE 

GUTTER PAN MAXIMUM SLOPE 20:1

NOTES:

*

*

*

 *

 *

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, SEE SHEET 1 OF 5.1.

DIMENSIONS AND SLOPES ARE AS NOTED.

TO MEET EXISTING FIELD CONDITIONS AND ROADWAY GEOMETRICS PROVIDING THE 

THE SELECTION OF CURB TYPE AND THE CONFIGURATION OF THE BUFFER STRIP MAY VARY 2.

SETBACK OR CONNECTED TO THE SIDEWALK WITH A WARPED SURFACE.

THE SHORT PERPENDICULAR RUN TO THE STREET CAN BE PROTECTED BY A LANDSCAPED 

BUFFER STRIP.  LANDING AT BOTTOM OF TWO SLOPING SIDES WITH 5' X 5' MIN. DIMENSIONS.  

THIS COMBINED (PARALLEL & PERPENDICULAR) DESIGN CAN BE USED WITH ADJOINING 3.

WITH BUFFER STRIP

EXAMPLE PLACEMENT AT INTERSECTION

GUTTER PAN SHALL BE A MAXIMUM SLOPE OF 20:1 AT THE RAMP OPENING.4.

DIAGONAL PLACEMENT IS NOT PERMITTED.5.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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502

105

CG-12 DETECTABLE WARNING SURFACE

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

Min

5'

M
in

5
'

4
8
:1

48:1

4
8
:1

Min

5'

TYPE M1

TYPE M2

MEDIAN WITH CUT-THROUGH

MEDIAN WITH RAMP REFUGE ISLAND CUT - THROUGH

REFUGE ISLAND WITH RAMPS

CURB

CURB

CURB

TYPE RI2

TYPE RI1

B

B

(Min.)

Level Area

5'x5'

MEDIAN AND REFUGE ISLAND APPLICATIONS

A

A

M
in

5'

M
in
.

5
'

WARNING (TYP)

DETECTABLE 

Max.

 12:1

Max.

 48:1

Max.

 12:1

16'-0"

 
6'-0"

 
6'-0"

CURB

CURB

Min
.5'

Min. 

4'-0" M
in

5
'

M
in
.

6
'-
0
"

2' 2'

Min.

2'

2' 2'

Min.

5'

20:1 20:148:1 48:1

C

C SECTION C-C

20:1 20:148:1

SECTION B-B

SECTION D-D

D

D

48:1 SLOPE

4' Min. 

12:1 Max.  RAMP 12:1 Max.  RAMP

6' 6'

SECTION A-A

2. CURB SHALL BE SHAPED TO MATCH THE FACE OF ROADWAY CURB.

3. SEE ROADWAY PLANS FOR MEDIAN AND REFUGE ISLAND DIMENSIONS

4. RAMPS AND CUT THROUGH'S SHALL BE ALIGNED WITH CROSSWALKS.

NOTES:

2' 2'

Min.

2'

48:1

VARIABLE

VARIABLE

WARNING (TYP)

DETECTABLE 

WARNING (TYP)

DETECTABLE 

WARNING (TYP)

DETECTABLE 

SEE NOTE 5

SEE NOTE 5

SEE NOTE 5

SEE NOTE 5

  FOR 4" HYDRAULIC CEMENT CONCRETE SIDEWALK.

  THE INSTALLATION OF THE SIDEWALK SHALL BE INCLUDED IN THE PRICE BID

  504 OF THE ROAD & BRIDGE SPECIFICATIONS.  EXCAVATION OF MATERIAL FOR 

  4" HYDRAULIC CEMENT CONCRETE SIDEWALK IN ACCORDANCE WITH SECTION

5. THE RAMPS AND CUT THROUGH'S SHALL BE INSTALLED AND PAID FOR AS 

  SEE SHEET 1 OF 5.

1. FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 

  WARNINGS INSTALLED.

6. CUT THROUGH'S LESS THAN 6' IN WIDTH SHALL NOT HAVE DETECTABLE

ROAD AND BRIDGE STANDARDS

SHEET 5 OF 5

204.05

REVISION DATE

04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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204.06

SHEET 1 OF 2

504

502

105

CG-12-INS

DETECTABLE WARNING INSTALLATION

TRAVLED WAY

EDGE OF

SHOULDER

EDGE OF GRADED 

1'-0" OFFSET MAXIMUM

SHOULDER

EDGE OF GRADED 

2"

2'-0" MIN.

2"

2"

2"

WARNING PANEL

2' x 2' DETECTABLE 

WARNING PANEL

2' x 5' DETECTABLE 

NOTES

WARNING PANELS

DETECTABLE 

CEMENT SIDEWALK

4" HYDRAULIC 

NEW 04/19

CUT SIDES OF PANELS ARE NOT PERMITTED TO ABUT ADJACENT PANELS.  

JOINTS BETWEEN DETECTABLE WARNING PANELS SHALL BE FACTORY EDGES. 2.

BE CUT TO MATCH THE BACK OF CURB RADIUS.

ARE NOT PERMITTED AND REQUIRE THE DETECTABLE WARNINGS PANELS TO 

IS 2" MAXIMUM WITH A 0" OFFSET AT EACH END. OFFSETS GREATER THAN 2" 

THE OFFSET OF THE DETECTABLE WARNING PANEL AT THE LANDING CENTER 1.

FACTORY EDGE

FACTORY EDGE TO 

BACK OF CURB

0" OFFSET FROM

BACK OF CURB

0" OFFSET FROM

TYPICAL INSTALLATION FOR SHARED-USE PATH WITH SHOULDER

CURB

CURB

PATTERN 

EXAMPLE CUT 

DASHED LINE 

(SIDEWALKS OR SHARED USE PATHS)

TYPICAL INSTALLATION ON RADIUS

WARNING PANELS. 

FIT A RADIUS SHALL BE MAINTAINED WHEN FIELD MODIFYING DETECTABLE

ALIGNMENT OF DOMES ON ADJACENT PANELS THAT WILL BE MODIFIED TO3.

GRADE CHANGES AND RAMP CONFIGURATIONS.

SEE PLANS FOR CROSSWALK MARKINGS, TURNING AREAS, ROUTE WIDTHS,6.

FACTORY EDGE

FACTORY EDGE TO 

AT CENTER OF LANDING

FROM BACK OF CURB

2" MAXIMUM OFFSET

CUTTING PANELS SHOULD BE GROUND FLUSH WITH THE PANEL SURFACE. 

PARTIAL DETECTABLE WARNING DOMES THAT ARE THE RESULT OF4.

GAPS BETWEEN ADJACENT DETECTABLE WARNING PANELS ARE NOT PERMITTED.5.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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204.07

REVISION DATE

504

502

105

CG-12-INS

NOTES

WARNING PANEL

2' x 4' DETECTABLE 

FACTORY EDGE

FACTORY EDGE TO 

WARNING PANELS. 

FIT A RADIUS SHALL BE MAINTAINED WHEN FIELD MODIFYING DETECTABLE

ALIGNMENT OF DOMES ON ADJACENT PANELS THAT WILL BE MODIFIED TO3.

WARNING PANEL

2' x 3' DETECTABLE 

WARNING PANEL

2' x 3' DETECTABLE 

WARNING PANEL

2' x 3' DETECTABLE 

FACTORY EDGE

FACTORY EDGE TO 

WARNING PANEL TYP.

2' x 3' DETECTABLE 

CUTTING PANELS SHOULD BE GROUND FLUSH WITH THE PANEL SURFACE. 

PARTIAL DETECTABLE WARNING DOMES THAT ARE THE RESULT OF6.

CURB

CURB

LANDING

LANDING

DETECTABLE WARNING SURFACE

DETECTABLE WARNING SURFACE

GAPS BETWEEN ADJACENT DETECTABLE WARNING PANELS ARE NOT PERMITTED.7.

CUT SIDES OF PANELS ARE NOT PERMITTED TO ABUT ADJACENT PANELS.  

JOINTS BETWEEN DETECTABLE WARNING PANELS SHALL BE FACTORY EDGES. 2.

METHOD OF INSTALLING DETECTABLE WARNINGS ON A RADIUS
NEW 04/19

GRADE CHANGES, AND RAMP CONFIGURATIONS.

SEE PLANS FOR CROSSWALK MARKINGS, TURNING AREAS, ROUTE WIDTHS,8.

FOR RETROFIT OR ALTERATIONS ONLY)

(NOT FOR USE IN NEW CONSTRUCTION

CONSISTENT ALIGNMENT OF THE DOMES FOR EACH CURB RAMP LOCATION.

PURPOSES. OTHER PANEL SIZES MAY BE USED IN ORDER TO MAINTAIN 

DETECTABLE WARNING PANEL SIZES SHOWN ARE FOR EXAMPLE4.

AS RECOMMENDED BY THE MANUFACTURER TO MATCH THE BACK OF CURB.

FACTORY RADIUS OR IF APPROVED BY THE ENGINEER MAY BE FIELD MODIFIED 

MATCH RADIUS OF THE CURB. DETECTABLE WARNING PANELS SHALL HAVE A 

A MAXIMUM 2" OFFSET FROM THE BACK OF CURB SHALL HAVE A RADIUS TO 

LOCATIONS WHERE THE DETECTABLE WARNING CANNOT BE INSTALLED WITH 1.

2' MIN.

2' MIN.

2' MIN.

FOR NEW CONSTRUCTION.

CONSTRAINTS. BLENDED TRANSITION CURB RAMPS ARE NOT PERMITTED

WHERE STANDARD DIRECTIONAL CURB RAMPS ARE NOT FEASIBLE DUE TO SITE 

BLENDED TRANSITION CURB RAMPS ARE FOR ALTERATION SITUATIONS 5.

PATTERN 

EXAMPLE CUT 

DASHED LINE 

PATTERN 

EXAMPLE CUT

DASHED LINE 

CURB

CURB

EXAMPLE BLENDED TRANSITION

EXAMPLE RADIAL INSTALLATION

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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PAGE

300.01

TITLESTANDARD

SECTION 300-PAVEMENT ITEMS

INDEX OF SHEETS
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RS-6

RS-5

RS-4

RS-3

RS-1

WP-2

XJ-1

PR-9

PR-8

PR-7

PR-6

PR-5

PR-4

PR-3

PR-2

SHOULDER EDGE RUMBLE STRIPS

EDGE LINE SHOULDER RUMBLE STRIPS

EDGE LINE RUMBLE STRIPES

CENTERLINE RUMBLE STRIPES 

CONTINUOUS GROOVE SHOULDER RUMBLE STRIPS

PAVEMENT WIDENING

BRIDGE APPROACH EXPANSION JOINT (INSTALLATION CRITERIA)

BRIDGE APPROACH EXPANSION JOINT (FOR WIDENING OR MAINTENANCE OF EXISTING XJ-1 ONLY)

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (LEAVE OUT JOINT DETAIL)

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (FOR USE WITH  BAR REINFORCEMENT ONLY)

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (STEEL BAR REINFORCEMENT)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (LEAVE OUT JOINT DETAIL)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (FOR USE WITH BAR OR WIRE MESH REINFORCEMENT)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (STEEL BAR REINFORCEMENT)

STANDARD LOAD TRANSFER ASSEMBLY EXPANSION JOINT

STANDARD LOAD TRANSFER ASSEMBLY CONTRACTION JOINT

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

304.05
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304.02

304.01

303.02

302.02

302.01

301.27

301.26

301.25

301.24

301.23

301.22

301.21

301.20

301.19

301.18

301.17

301.16

301.15

301.14

301.13

301.12

301.11

301.10

301.09

301.08

301.07

301.05

301.04

301.03

301.02

301.01
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ASPHALT CONCRETE OVERLAY TRANSITIONS

SHOULDER SINUSOIDAL RUMBLE STRIP

EDGE LINE SINUSOIDAL RUMBLE STRIPE

CENTERLINE SINUSOIDAL RUMBLE STRIPE

CONTINUOUS GROOVE SINUSOIDAL RUMBLE STRIPS
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SECTION B-B

DOUBLE LAP METHOD

SECTION A-A

SECTION C-C

PLAN-RAMP & MAIN LINE CONNECTION

SECTION B-B

EXTRA BAR METHOD

VIRGINIA DEPARTMENT OF TRANSPORTATION

316

PR-3

REFERENCE

SPECIFICATION

(STEEL BAR REINFORCEMENT)

8" THICK CONTINUOUSLY REINFORCED CONC. PAVE.

255

TRANSVERSE CONSTRUCTION JOINT BARS ARE TO BE PLACED IN THE SAME HORIZONTAL

CONSTRUCTION JOINT AND ONE GROVED LONGITUDINAL JOINT.  TRANSVERSE

NOTES:

15" 15" 38"

TRANSVERSE CONSTRUCTION JOINT

4�"
4�"

3"
3"

3"

4�"

GROOVED LONGITUDINAL JOINT

4�"

3"

HOOK BOLT

LONGITUDINAL CONSTRUCTION

15" 15" 19"

TRANSVERSE CONSTRUCTION JOINT

16"

TYPICAL

EDGE OF PAVEMENT

A SIMILIAR MANNER AT THE

BEGINNING OF EACH DAYS POUR.

20’

CONVENTIONAL

PLAIN

PAVEMENT
TRANSVERSE

CONST.
JOINT STD.

PR-2

LONGITUDINAL

JOINT

A

A

B B

END LAPS OF BARS

TO BE STAGGERED

ON ANGLE OF 45°

15"

15"

TIE BARS

45°

3
"

3
"

3
"

3
"

**

BAR METHOD APPLY ONLY TO LAPS FALLING WITHIN

CONCRETE

5-HOOK BOLTS

CONSTRUCTION

CONSTRUCTION JOINT

C

C

CONTINUOUSLY REINFORCED CONCRETE 

PAVEMENT

NUMBER STAMPED INTO IT.

THE DATE IS TO BE SHOWN IN  

#

#

#
#

#

#

#

#

#

#

#

#

#

#

#
#

#

 5 BARS

 4 BARS AT 36" C.C.– 2"

2
4
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

2
4
 
 

5
 

B
A

R
S

(
G

R
A

D
E
 
6
0
)

2
4
 
 

5
 

B
A

R
S

(
G

R
A

D
E
 
6
0
)

(GRADE 60) 6’-0"

LONG AT 12" C.C.

 5(GRADE 40) TIE BARS

2’-6" LONG @ 30" C.C.

IN LIEU OF TRANVERSE
BARS AND CHAIRS.

(STD.PR-2) AT 30" C.C.

24’-0"

12’-0" 12’-0"

1�"
AT 36" C.C – 2".

 4 TRANSVERSE BARS
1�"

6 CHAIRS PER 12’ LANE AT 2’-3"6 CHAIRS PER 12’ LANE AT 2’-3"

 5 BARS AT 6" C.C. – 1"

(GRADE 60)

# 5 BARS AT 6" C.C. – 1"

(GRADE 60)

JOINT WITH 36’ PAVEMENT.

3’

3’ 3’   5 LONGITUDINAL BARS

(GRADE 60)

 4 TRANSVERSE BARS AND

CHAIRS AT 36" C.C.

8
"

6’-0" LONG

@ 12" C.C.

# 5 BARS

DOUBLE LAP REQUIREMENT (38") AND THE EXTRA

3’

3’ 3’ 3’ 3’

NO LAP WITHIN 8’ AHEAD OF

12’ LANE

8
"

(GRADE 60)CHAIRS @ 36" C.C.

1
2
’-

0
"

1
2
’-

0
"
 

A
N

D

6’-8" 6’-8" 6’-8"

OR TIE BARS (STD.PR-2) @ 20"

C.C. (OR SPACED @ 40"

8
"8" IN FROM THE EDGE OF PAVEMENT 

EVERY 500 FEET, AND STATION

BARS 6’-0" LONG

FOR 36’ WIDTH PAVEMENT USE SINGLE 12’ LANES WITH 2 LONGITUDINAL

CONSTRUCTION JOINTS OR 12’ AND 24’ LANES WITH ONE LONGITUDINAL 

NO LAP WITHIN 8’ AHEAD OF CONSTRUCTION JOINT

WITH 36’ PAVEMENT

LONGITUDINAL CONST. JOINT

DESIRABLE, 30°MIN.

3
�

"
 
–
 
�

"

3
�

"
 
–
 
�

"

**

**

AS  5 LONGITUDINAL BARS.

G
R

O
O

V
E

D
 

L
O

N
G
IT

U
D
IN

A
L
 
J

O
IN

T

HOOK BOLTS OR TIE BARS ARE TO BE PLACED IN THE SAME HORIZONTAL PLANE

BARS SHALL NOT EXTEND THROUGH LONGITUDINAL CONSTRUCTION JOINTS,

ALONG FULL 20’ LENGTH)

 5 LONGITUDINAL BARS ARE TO BE LAPPED AND TIED IN THE SAME HORIZONTAL PLANE.

BUT SHALL EXTEND FULL LENGTH (23’-9") FOR GROOVED LONGITUDINAL JOINTS.

OR TIE BAR

3
�

"
–
 
�

"

CONTINUE THROUGH JOINT

LONGITUDINAL STEEL TO 

TRANSVERSE CONST. JOINT.

 5 LONGITUDINAL

BOTH OUTSIDE EDGES OF DIVIDED HIGHWAY

TO BE STAMPED.  ONE EDGE OF UNDIVIDED

HIGHWAYS WHERE FEASIBLE.(TRAVEL LANE)

CONCRETE PLACEMENT.

SEPARATION DURING

FASTENED TO PREVENT 

BARS TO BE SECURELY 

EXTRA   5 LONGITUDINAL 

CENTERED OVER LAP

  5 HIGH YIELD  BAR 

6’-0" LONG SYMMETRICAL

WITH LAP SPLICE.

BARS (HIGH YIELD)

CENTER LINE

LONGITUDINAL

SMOOTH SURFACE TO BE STEEL TROWELED 

LONGITUDINAL LAP

AS  4 TRANSVERSE BARS.  WHERE NECESSARY ADJUST THE LOCATION OF HOOK

BOLTS OR TIE BARS TO A 2�" MINIMUM CLEARANCE BETWEEN HOOK BOLTS OR

TIE BARS AND TRANSVERSE BARS.

 4 TRANSVERSE BARS &

CONST. JOINT

3’ BACK OF

NO LAP WITHIN 

@ 12" C.C.
6’ LONG
  5 BARS

CONST. JOINT

3’ BACK OF

NO LAP WITHIN 

V
A

R
IE

S
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

8’

8’

(GRADE 60)

AN AREA OF 8’ BEYOND THE CONSTRUCTION JOINT.
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LEAVE OUT JOINT

FOR USE WITH WIRE MESH REINFORCEMENT

FOR USE WITH STEEL BAR REINFORCEMENT

LEAVE OUT JOINT
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  5 LONGITUDINAL
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15" 15"

TRANSVERSE CONSTRUCTION JOINT

SECTION B-B

DOUBLE LAP METHOD

SECTION A-A
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HOOK BOLT

OR

TIE BAR

15" 15"

NO LAP WITHIN 3’ BACK

OF CONSTRUCTION JOINT

TRANSVERSE CONSTRUCTION JOINT
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SECTION C-C
TYPICAL

20’

CONVENTIONAL

PLAN-RAMP & MAIN LINE CONNECTION

A
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B B

END LAPS OF BARS

TO BE STAGGERED

ON ANGLE OF 45°

DESIRABLE, 30° MIN.

15" 15"

TRANSVERSE CONSTRUCTION
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BAR METHOD APPLY ONLY TO LAPS FALLING WITHIN
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SECTION B-B
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NOTES:
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AS  5 TRANSVERSE BARS.  WHERE NECESSARY ADJUST THE LOCATION 

OF HOOK BOLTS OR TIE BARS TO A 2�" MINIMUM CLEARANCE BETWEEN HOOK BOLTS 

FOR 36’ WIDTH PAVEMENT USE SINGLE 12’ LANES WITH 2 LONGITUDINAL

CONSTRUCTION JOINTS OR 12’ AND 24’ LANES WITH ONE LONGITUDINAL 

CENTER LINE

LONGITUDINAL 

PAVEMENT

EDGE OF 

PAVEMENT

PLAIN CONCRETE

JOINT STD. PR-2

TRANSVERSE CONST.

BARS 6’-0" LONG CENT’D. 

#
#

CONSTRUCTION JOINT

NO LAP WITHIN 3’ BEHIND
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LONGITUDINAL CONST. 
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 6 LONGITUDINAL BARS ARE TO BE LAPPED AND TIED IN THE SAME HORIZONTAL PLANE.

BUT SHALL EXTEND FULL LENGTH (23’-9") FOR GROOVED LONGITUDINAL JOINTS.
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315

WP-2

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

303.02

REVISION DATE

NOTES:

EXISTING SUBBASE PROPOSED SUBBASE

COMPACTED SUBGRADE

*

*12"  

PROPOSED MINIMUM 1 • INCH THICK ASPHALT SURFACE COURSE (SEE NOTE 5)

ADJACENT TRAVEL LANE ASPHALT PAVEMENT WIDENING

EXISTING ASPHALT LAYERS PROPOSED ASPHALT LAYERS

AS DETERMINED BY CORES (SEE NOTE 3)

MINIMUM 12 INCHES, OR GREATER AS NECESSARY TO ABUT THE FULL THICKNESS OF EXISTING ASPHALT LAYERS

CONSTRUCTION JOINT

TACK COAT THE PROPOSED

CONSTRUCTION JOINT DETAIL

REMOVE EXISTING ASPHALT LAYERS TO EXISTING SUBBASE AND REPLACE WITH PROPOSED ASPHALT WIDENING LAYERS

7.

6.

5.

4.

3.

2.

1.

(AS DETERMINED IN FIELD)

EDGE OF EXISING PAVEMENT

FOR WIDENING SUBJECT TO TRAFFIC

ASPHALT PAVEMENT WIDENING

SPECIFICATIONS.

AT TIE-IN LOCATIONS SHALL BE TESTED USING A 10 FOOT STRAIGHTEDGE IN ACCORDANCE WITH THE REQUIREMENTS OF SECTION 315 OF THE 

FINAL TRANSVERSE PAVEMENT TIE-IN SHALL CONFORM TO THE REQUIREMENTS OF SECTION 315 OF THE SPECIFICATIONS EXCEPT THAT ALL JOINTS 

EXISTING PAVEMENT MARKINGS AND MARKERS WITHIN THE PROJECT LIMITS SHALL BE RESTORED SUBJECT TO THE APPROVAL OF THE ENGINEER.

AND EFFECTIVE SURFACE DRAINAGE.

THE ENGINEER MAY REQUIRE THE MILLING DEPTH OF THE EXISTING PAVEMENT TO BE ADJUSTED TO ACHIEVE AN ACCEPTABLE PAVEMENT CROSS-SLOPE 

PROPOSED PAVEMENT WIDENING SURFACE COURSE, UNLESS WAIVED BY THE ENGINEER.

THE ADJACENT TRAVEL LANE SHALL BE MILLED A MINIMUM DEPTH OF 1 • INCHES AND REPLACED WITH AN ASPHALT SURFACE COURSE TO MATCH THE 

PAVEMENT LAYERS.  THESE CORES SHALL BE SPACED NO MORE THAN 500 FEET APART.

A MINIMUM OF THREE CORES SHALL BE TAKEN ALONG THE CENTER OF THE ADJACENT TRAVEL LANE TO DETERMINE THE TYPE AND THICKNESS OF EXISTING 

SUBSURFACE DRAINAGE OF THE EXISTING AND PROPOSED PAVEMENT SHALL BE ADDRESSED IN THE PAVEMENT DESIGN.

THE PAVEMENT DESIGN FOR ASPHALT PAVEMENT WIDENING SHALL MEET OR EXCEED THE DEPTHS AND TYPES OF THE LAYERS OF EXISTING PAVEMENT.  

ASPHALT PAVEMENT WIDENING SHALL HAVE A PAVEMENT DESIGN IN ACCORDANCE WITH CURRENT VDOT PROCEDURES AND BE APPROVED BY THE ENGINEER.
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315

310
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REVISION DATE

304.01

SHEET 1  OF 1

12.5" R

7"

16"

4' MIN

12"

SHO
ULDER

PLAN VIEW

NOTES

5"
7"

B

B

A

16
"

TRAVEL WAY VARIES TRAVEL WAY VARIES

RS-1 OUTSIDE RUMBLE STRIPS RS-1 MEDIAN RUMBLE STRIPS

RS-1

A

RUMBLE GROOVE

CONTINUOUS

RS-1 MEDIAN, SECTION VIEW A-A RS-1 OUTSIDE, SECTION VIEW A-A 

RUMBLE GROOVE SECTION B-B

VIRGINIA DEPARTMENT OF TRANSPORTATION

EDGE OF PAVED SHOULDER EDGE OF PAVED SHOULDER

2' MIN

RUMBLE GROOVE

CONTINUOUS

5" (SEE NOTE 8)

EDGE LINE

 EDGE LINE PAVEMENT MARKING EDGE LINE PAVEMENT MARKING

PAVEMENT MARKING

EDGE LINE

16"

SHOULDER

EDGE OF PAVED

 S
ID

E

5"
 M

EDI
AN

6"
 O

UTSI
DE

0
.5

"

(SEE NOTE 8) 6"

GORE

THEORETICAL

6'

Note 2

See 

Note 2

See 

6'

GORE

THEORETICAL

EDGE LINE

CONTINUOUS GROOVE SHOULDER RUMBLE STRIPS

JOINT SHOULD BE WITHIN THE SHOULDER UNLESS APPROVED BY THE ENGINEER.

INSIDE THE PAVEMENT JOINT, UNLESS APPROVED BY THE ENGINEER. THE PAVEMENT 

INSIDE THE PAVEMENT JOINT AND MEDIAN EDGE LINE SHOULD BE PLACED 1 INCH 

IF THERE ARE PAVEMENT JOINTS, OUTSIDE EDGE LINE SHOULD BE PLACED 2 INCHES 8.

VIRGINIA SUPPLEMENT TO THE MUTCD, AND AS DIRECTED BY THE ENGINEER.

IN ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, THE 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED AT TIMES AND LOCATIONS 7.

CROSSOVER UNLESS DIRECTED BY THE ENGINEER.

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN 25 FEET OF ANY MEDIAN BREAK 6.

CONTACT WITH PAVEMENT MARKINGS. 

THAN 2 INCHES BEYOND THE WIDTH OF GROOVE AND/OR SHALL NOT COME IN 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND MORE 5.

ENGINEER, AND SWEPT CLEAN OF DUST.

REMOVED, COLLECTED, AND DISPOSED OF IN A LOCATION APPROVED BY THE 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIP SHALL BE THOROUGHLY 4.

APRONS OR SPECIAL DESIGN SHOULDER SLOT INLETS.

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN LIMITS OF BRIDGE DRAINAGE 3.

LINES ARE 6 FEET APART.

THE GORE AREA, BEGIN OR END RUMBLE STRIPS WHERE MAINLINE AND RAMP EDGE 

SPECIFIED IN THE CONTRACT OR DIRECTED BY THE ENGINEER ALONG RAMPS. IN 

RUMBLE STRIPS SHALL BE INSTALLED ON MAINLINE SHOULDERS ONLY, UNLESS 2.

DIRECTED BY THE ENGINEER.

RUMBLE STRIPS SHALL BE MILLED-IN CONTINUOUSLY FOLLOWING THE PLANS OR AS 1.

See Note 2 See Note 2

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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304.02

REVISION DATE

NOTES

A

A

16"

7" 4"4"

PAVEMENT MARKING

DOUBLE YELLOW LINE

0
.3

7
5
"

16.5" R

7"

0
.3

7
5
"

RUMBLE GROOVE SECTION B-B

VIRGINIA DEPARTMENT OF TRANSPORTATION

25'

12"

DIRECTIO
N O

F TRAFFIC

5"
7"

B

B

DIRECTIO
N O

F TRAFFIC

 EDGE LINE PAVEMENT MARKINGEDGE LINE PAVEMENT MARKING

TRAVEL WAY VARIES TRAVEL WAY VARIES

25'

EDGE OF PAVED SHOULDER

EDGE LINE

EDGE LINE
SHOULDER

EDGE OF PAVED

(SEE NOTE 3)

SKIP MARKING 

PASSING ZONE

 CENTER LINE STRIPE SECTION A-A

COMMERCIAL ENTRANCE

PUBLIC ROADWAY OR 

PLAN VIEW

(SEE NOTE 3)

 IN PASSING ZONES

RS-3 RUMBLE STRIPES

CENTER LINE RUMBLE STRIPES

16" RUMBLE STRIPE

0.5" 0.5"

(SEE NO
TES 11 AND 12)

PAV
EM

ENT INLAID M
ARKER

MARKER FOR THE FULL LENGTH OF THE PM-8 GROOVE.

STRIPES SHALL BE OMITTED AT THE LOCATION OF THE PM-8 PAVEMENT INLAID 

TO FACILITATE INSTALLATION, RUMBLE GROOVES FOR THE CENTER LINE RUMBLE 12.

ACCORDANCE WITH STANDARD PM-8 FOR THE TYPE OF INSTALLATION SPECIFIED.

MARKERS SHALL BE INSTALLED WITH THE CENTER LINE RUMBLE STRIPES IN 

WHEN SPECIFIED ON THE PLANS OR DIRECTED BY THE ENGINEER, PAVEMENT INLAID 11.

SUPPLEMENT TO THE MUTCD, AND AS DIRECTED BY THE ENGINEER.

ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, VIRGINIA 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED AT TIMES AND LOCATIONS IN 10.

SECTION 704 OF THE SPECIFICATIONS AND AT THE DIRECTION OF THE ENGINEER.

MARKINGS CANNOT BE INSTALLED IN ACCORDANCE WITH TIME LIMITS SPECIFIED IN 

TEMPORARY PAVEMENT MARKINGS OR MARKERS SHALL BE INSTALLED IF PERMANENT 9.

(EMIULSION) DOES NOT CONTACT THE INLAID PAVEMENT MARKERS.

MARKING. THE CONTRACTOR SHALL ENSURE THAT THE LIQUAID ASPHALT COATING 

MARKINGS SHALL NOT BE INSTALLED UNTIL THE SURFACE IS READY FOR THE 

REQUIRED, THE COATING SHALL BE MADE AFTER THE RUMBLE IS CUT AND PERMANENT 

2 INCHES BEYOND THE WIDTH OF GROOVE. IF LIQUID ASPHALT COATING (EMULSION) IS 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND MORE THAN 8.

12" O
R 24"

ENGINEER, AND SWEPT CLEAN OF DUST.

REMOVED, COLLECTED, AND DISPOSED OF IN A LOCATION APPROVED BY THE 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIPE SHALL BE THOROUGHLY 7.

CENTER LINE PAVEMENT MARKINGS.

OPPOSING LANES AND SHALL STOP 25 FEET FROM THE END OF THE THE 

LINE RUMBLE STRIPES SHALL FOLLOW THE DOUBLE YELLOW MARKINGS OF THE 

WHERE A LEFT-TURN LANE IS MARKED, THE CONTINUOUS CYLINDRICAL CENTER 6.

WHERE NOTE 6 CONDITION APPLIES.

ROADWAY, COMMERCIAL DRIVEWAY TAPER, OR TURN RADIUS, EXCEPT POTENTIALLY 

RUMBLE STRIPES SHALL NOT BE PLACED WITHIN 25 FEET OF ANY PUBLIC 5.

TWO-WAY TURN LANES, UNLESS DIRECTED BY THE ENGINEER.

DRAINAGE APRONS, RAIL GRADE CROSSINGS, MARKED CROSSWALKS OR CENTER 

RUMBLE STRIPES SHALL NOT BE INSTALLED WITHIN THE LIMITS OF BRIDGES, 4.

DIRECTED BY THE ENGINEER.

OR 24 INCH SPACING WHEN SPECIFIED IN THE CONTRACT DOCUMENTS OR AS 

RUMBLE STRIPES SHALL ONLY BE INSTALLED IN PASSING ZONES WITH EITHER 12 3.

NARROW UNMARKED ROAD SECTIONS WITHOUT PAVEMENT MARKINGS.

RUMBLE STRIPES SHALL NOT BE INSTALLED ON SUBDIVISION STREETS OR IN 2.

AS DIRECTED BY THE ENGINEER.

RUMBLE STRIPES SHALL BE MILLED-IN CONTINUOUSLY FOLLOWING THE PLANS OR 1.

12/21

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION

 PAVEMENT MARKING

TRAVEL WAY VARIES

16.5" R

7"

0
.3

7
5
"

RUMBLE GROOVE SECTION B-B

25'

25'

45' 15'

TURN BAY OR TAPER

START OF RIGHT

12"

SHO
ULDER

B

B

A

A

PAVEMENT MARKING

EDGE LINE

5"
7"

25'

EDGE LINE

45' 15'

NOTES

EDGE LINE

SHOULDER

PAVED

EDGE OF 

SHOULDER

EDGE OF PAVED

PUBLIC ROADWAY OR COMMERCIAL ENTRANCE

PLAN VIEW

RS-4 INTERMITTENT RUMBLE STRIPES

RUMBLE STRIPES

RS-4 INTERMITTENT 

GAPGROOVE

GROOVE GAP

RS-4 CONTINUOUS RUMBLE GROOVE

(3
" 

MI
N)VAR.

EDGE LINE RUMBLE STRIPES

LENGTH (L)

6"

9"

12"

SHOULDER WIDTH

>=3.5'

RS-4A

RS-4B

RS-4C

TABLE)(S
EE 

L"

L" (SEE TABLE)

RS-4 MEDIAN, SECTION VIEW A-A RS-4 OUTSIDE, SECTION VIEW A-A

STANDARD

 PAVEMENT MARKING

TRAVEL WAY VARIES

L" (SEE TABLE)

<1.5'

<1.5' OR >=3.5'

DIRECTED BY THE ENGINEER.

VIRGINIA SUPPLEMENT TO THE MUTCD, AND AS 

CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, 

AT TIME AND LOCATIONS IN ACCORDANCE WITH THE 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED 10.

DIRECTION OF THE ENGINEER.

IN SECTION 704 OF THE SPECIFICATIONS AND AT THE 

INSTALLED IN ACCORDANCE WITH TIME LIMITS SPECIFIED 

BE INSTALLED IF PERMANENT MARKINGS CANNOT BE 

TEMPORARY PAVEMENT MARKINGS OR MARKERS SHALL 9.

READY FOR THE MARKING.

SHALL NOT BE INSTALLED UNTIL THE SURFACE IS 

AFTER THE RUMBLE IS CUT AND PERMANENT MARKINGS 

(EMULSION) IS REQUIRED, THE COATING SHALL BE MADE 

THE WIDTH OF GROOVE. IF LIQUID ASPHALT COATING 

SHALL NOT EXTEND MORE THAN 2 INCHES BEYOND 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) 8.

ENGINEER, AND SWEPT CLEAN OF DUST

DISPOSED OF IN A LOCATION APPROVED BY THE 

SHALL BE THOROUGHLY REMOVED, COLLECTED, AND 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIPE 7.

>=1.5' AND < 3.5'

NOTE: SEE RS-6 FOR SHOULDER WIDTH 

THE CONTRACT DOCUMENTS.

DISCRETION OF THE ENGINEER AND SHALL BE SPECIFIED IN 

THIS STANDARD SHEET. THE SPECIFIC WIDTH IS AT THE 

FROM THE STANDARD OPTIONS SPECIFIED IN THE TABLE ON 

THE WIDTH OF THE RUMBLE STRIPE SHALL BE SELECTED 6.

DISCRETION OF THE ENGINEER.

GORE AREA. GAPS FOR PRIVATE DRIVEWAYS ARE AT THE 

ACCELERATION / DECELERATION LANE TAPER; OR, WITHIN THE 

BREAK CROSSOVER TAPER OR TURN RADIUS; TURN LANE OR 

OF ANY PUBLIC ROADWAY, COMMERCIAL DRIVEWAY,  MEDIAN 

RUMBLE STRIPES SHALL NOT BE PLACED WITHIN 25 FEET 5.

THE ENGINEER.

CROSSINGS, OR MARKED CROSSWALKS UNLESS DIRECTED BY 

LIMITS OF BRIDGES, DRAINAGE APRONS, RAIL GRADE 

RUMBLE STRIPES SHALL NOT BE INSTALLED WITHIN THE 4.

TRAFFIC ENGINEER FOR RAMPS.

SHOULDERS ONLY, UNLESS DIRECTED BY THE DISTRICT 

RUMBLE STRIPES SHALL BE INSTALLED ON MAINLINE 3.

SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER

DIVIDED HIGHWAYS SHALL BE MILLED-IN CONTINUOUSLY AS 

RUMBLE STRIPE GROOVES ON THE MEDIAN SHOULDER OF 2.

SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

FEET OF GROOVES FOLLOWED BY A 15-FOOT GAP AS 

SHALL BE MILLED-IN WITH INTERMITTENT PATTERN OF 45 

RUMBLE STRIPE GROOVES ON THE OUTSIDE RIGHT SHOULDER 1.  

VARIABLE VARIABLE

12/21

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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304.04

REVISION DATE

RS-5

TRAVEL WAY VARIES 5'-6" MINTRAVEL WAY VARIES

RS-5 MEDIAN, SECTION VIEW

16.5" R

7"

0
.3

7
5
"

RUMBLE GROOVE SECTION B-B

25'

25'

45' 15'

TURN BAY OR TAPER

START OF RIGHT

5"

7"

B

B

A

A

 EDGE LINE

NOTES

25'

EDGE LINE

45' 15'

EDGE LINE

EDGE LINE PAVEMENT MARKING

SHOULDER

EDGE OF PAVED 

 EDGE LINE PAVEMENT MARKING

PUBLIC ROADWAY OR COMMERCIAL ENTRANCE

PLAN VIEW

RUMBLE STRIPS

RS-5 INTERMITTENT

RS-5 INTERMITTENT RUMBLE STRIPS

GAPGROOVE

GROOVE GAP

RS-5 CONTINUOUS RUMBLE STRIPS

(SHOULDER WIDTH GREATER THAN OR EQUAL TO 5'-6")

RS-5 OUTSIDE, SECTION VIEW A-A

STANDARD LENGTH (L)

RS-5A

RS-5B

9"

12"

TABLE)(S
EE L"
 

RUMBLE GROOVE

CONTINUOUS

(SEE TABLE)

L" 

RUMBLE GROOVE

INTERMITTENT

SHOULDER RUMBLE STRIPS

5" (SEE NOTE 10) 6" (SEE NOTE 10)

 S
ID

E
5"
 M

EDI
AN

6"
 O

UTSI
DE

3"
 M
IN
 MEDI

AN 
SI

DE

4'
 M
IN
 OUTSI

DE

TABLE)

(SEE 

L" 

MIN

3"

THE CONTRACT DOCUMENTS.

DISCRETION OF THE ENGINEER AND SHALL BE SPECIFIED IN 

THIS STANDARD SHEET. THE SPECIFIC WIDTH IS AT THE 

FROM THE STANDARD OPTIONS SPECIFIED IN THE TABLE ON 

THE WIDTH OF THE RUMBLE STRIPS SHALL BE SELECTED 6.

THE DISCRETION OF THE ENGINEER.

THE GORE AREA. GAPS FOR PRIVATE DRIVEWAYS ARE AT 

TAPER OR ACCELERATION/DECELERATION LANE; OR, WITHIN 

BREAK CROSSOVER TAPER OR TURN RADIUS; TURN LANE 

ANY PUBLIC ROADWAY, COMMERCIAL DRIVEWAY, MEDIAN 

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN 25 FEET OF 5.

THE ENGINEER.

CROSSINGS, OR MARKED CROSSWALKS, UNLESS DIRECTED BY 

LIMITS OF BRIDGES, DRAINAGE APRONS, RAIL GRADE 

RUMBLE STRIPS SHALL NOT BE INSTALLED WITHIN THE 4.

TRAFFIC ENGINEER FOR RAMPS.

SHOULDERS ONLY, UNLESS DIRECTED BY THE DISTRICT 

RUMBLE STRIPS SHALL BE INSTALLED ON MAINLINE 3.

SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

DIVIDED HIGHWAYS SHALL BE MILLED-IN CONTINUOUSLY AS 

RUMBLE STRIP GROOVES ON THE MEDIAN SHOULDER OF 2.

SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

FEET OF GROOVES FOLLOWED BY A 15-FOOT GAP AS 

SHALL BE MILLED-IN WITH INTERMITTENT PATTERN OF 45 

RUMBLE STRIP GROOVES ON THE OUTSIDE RIGHT SHOULDER 1.

UNLESS APPROVED BY THE ENGINEER.

PAVEMENT JOINT SHOULD BE WITHIN THE SHOULDER 

UNLESS APPROVED BY THE ENGINEER. THE 

BE PLACED 1 INCH FROM THE PAVEMENT JOINT, 

PAVEMENT JOINT AND MEDIAN EDGE LINE SHOULD 

LINE SHOULD BE PLACED 2 INCHES FROM THE 

IF THERE ARE PAVEMENT JOINTS, OUTSIDE EDGE 10.

DIRECTED BY THE ENGINEER.

THE VIRGINIA SUPPLEMENT TO THE MUTCD, AND AS 

CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, 

AND LOCATIONS IN ACCORDANCE WITH THE 

PAVEMENT MARKINGS SHALL BE PLACED AT TIMES 9.

MARKINGS. 

SHALL NOT COME IN CONTACT WITH PAVEMENT 

INCHES BEYOND THE WIDTH OF GROOVE AND/OR 

(EMULSION) SHALL NOT EXTEND MORE THAN 2 

OVERSPRAY OF LIQUID ASPHALT COATING 8.

ENGINEER, AND SWEPT CLEAN OF DUST.

DISPOSED OF IN A LOCATION APPROVED BY THE 

SHALL BE THOROUGHLY REMOVED, COLLECTED, AND 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIP 7.

12/21

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION

16.5" R

7"

RUMBLE GROOVE SECTION B-B

NOTES

B

B

A

A

 EDGE LINE

SHOLDER

PAVED

EDGE OF 

25'

25'

45' 15'

TURN BAY OR TAPER

START OF RIGHT SHOULDER

PAVED 

EDGE OF 

25'

EDGE LINE

45' 15'

EDGE LINE

5"
7"

SHOULDER

EDGE OF PAVED

PUBLIC ROADWAY OR COMMERCIAL ENTRANCE

PLAN VIEW

RUMBLE STRIPS

RS-6 INTERMITTENT
GAPGROOVE

RUMBLE STRIPS

RS-6 INTERMITTENT

RS-6 CONTINUOUS RUMBLE STRIPS

TRAVEL WAY VARIES

EDGE LINE PAVEMENT MARKINGEDGE LINE PAVEMENT MARKING

TRAVEL WAY VARIES

STANDARD LENGTH (L)

RS-6A

RS-6B

9"

12"

SHOULDER EDGE RUMBLE STRIPS

5" (SEE NOTE 10)

6" MIN (SEE NOTE 10)

5" MEDIAN SIDE

6" MIN OUTSIDE

RS-6 MEDIAN, SECTION VIEW A-A
RUMBLE GROOVE

INTERMITTENT

(SEE TABLE)

L"

3"
 M
IN

(SEE TABLE)

L" 

(SHOULDER WIDTH >=1'-6" AND <=3'-6")

RS-6 OUTSIDE, SECTION VIEW A-A

0
.3

7
5
"

SHOULDER UNLESS APPROVED BY THE ENGINEER.

PAVEMENT JOINT SHOULD BE WITHIN THE 

UNLESS APPROVED BY THE ENGINEER. THE 

BE PLACED 1-INCH FROM THE PAVEMENT JOINT, 

PAVEMENT JOINT AND MEDIAN EDGE LINE SHOULD 

LINE SHOULD BE PLACED 2 INCHES FROM THE 

IF THERE ARE PAVEMENT JOINTS, OUTSIDE EDGE 10.

MUTCD, AND AS DIRECTED BY THE ENGINEER.

DOCUMENTS, THE VIRGINIA SUPPLEMENT TO THE 

CURRENT VDOT STANDARDS, CONTRACT 

AND LOCATIONS IN ACCORDANCE WITH THE 

PAVEMENT MARKINGS SHALL BE PLACED AT TIMES 9.

MARKINGS. 

SHALL NOT COME IN CONTACT WITH PAVEMENT 

INCHES BEYOND THE WIDTH OF GROOVE AND/OR 

(EMULSION) SHALL NOT EXTEND MORE THAN 2 

OVERSPRAY OF LIQUID ASPHALT COATING 8.

OF DUST.

APPROVED BY THE ENGINEER, AND SWEPT CLEAN 

COLLECTED, AND DISPOSED OF IN A LOCATION 

STRIP SHALL BE THOROUGHLY REMOVED, 

ALL MATERIAL MILLED TO FORM THE RUMBLE 7.

ENGINEER AND SHALL BE SPECIFIED IN THE CONTRACT DOCUMENTS.

SHEET. THE SPECIFIC WIDTH IS AT THE DISCRETION OF THE 

STANDARD OPTIONS SPECIFIED IN THE TABLE ON THIS STANDARD 

THE WIDTH OF THE RUMBLE STRIPS SHALL BE SELECTED FROM THE 6.

ENGINEER.

GAPS FOR PRIVATE DRIVEWAYS ARE AT THE DISCRETION OF THE 

ACCELERATION/DECELERATION LANE; OR, WITHIN THE GORE AREA. 

CROSSOVER TAPER OR TURN RADIUS; TURN LANE TAPER OR 

PUBLIC ROADWAY, COMMERCIAL DRIVEWAY,  MEDIAN BREAK 

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN 25 FEET OF ANY 5.

CROSSWALKS, UNLESS DIRECTED BY THE ENGINEER.

BRIDGES, DRAINAGE APRONS, RAIL GRADE CROSSINGS, OR MARKED 

RUMBLE STRIPS SHALL NOT BE INSTALLED WITHIN THE LIMITS OF 4.

RAMPS.

ONLY, UNLESS DIRECTED BY DISTRICT TRAFFIC ENGINEER FOR 

RUMBLE STRIPS SHALL BE INSTALLED ON MAINLINE SHOULDERS 3.

PLANS OR AS DIRECTED BY THE ENGINEER.

HIGHWAYS SHALL BE MILLED-IN CONTINUOUSLY AS SHOWN ON THE 

RUMBLE STRIP GROOVES ON THE MEDIAN SHOULDER OF DIVIDED 2.

PLANS OR AS DIRECTED BY THE ENGINEER.

GROOVES FOLLOWED BY A 15-FOOT GAP AS SHOWN ON THE 

BE MILLED-IN WITH INTERMITTENT PATTERN OF 45 FEET OF 

RUMBLE STRIP GROOVES ON THE OUTSIDE RIGHT SHOULDER SHALL 1.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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NOTES
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16
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TRAVEL WAY VARIES TRAVEL WAY VARIES

RS-7

A

RUMBLE GROOVE

CONTINUOUS

RS-7 MEDIAN, SECTION VIEW A-A RS-7 OUTSIDE, SECTION VIEW A-A 

2' MIN

RUMBLE GROOVE

CONTINUOUS

5" (SEE NOTE 8)
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62.5a

b
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e

1/16"

BOTTOM - SRS

TOP - SRS

1/2"
7/16"

SURFACE

PAVEMENT
16"

NON-TAPERED GROOVE SECTION B-B

B

B

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

304.06

EDGE OF PAVED SHOULDER EDGE OF PAVED SHOULDER

6'

Note 2

See 

Note 2

See 

6'

GORE

THEORETICAL

EDGE LINE

RS-7 OUTSIDE RUMBLE STRIPS RS-7 MEDIAN RUMBLE STRIPS

GORE

THEORETICAL

EDGE LINE

SINUSOIDAL SHOULDER RUMBLE STRIPS
CONTINUOUS GROOVE

SHOULD BE WITHIN THE SHOULDER UNLESS APPROVED BY THE ENGINEER.

THE PAVEMENT JOINT, UNLESS APPROVED BY THE ENGINEER. THE PAVEMENT JOINT 

FROM THE PAVEMENT JOINT AND MEDIAN EDGE LINE SHOULD BE PLACED 1 INCH FROM 

IF THERE ARE PAVEMENT JOINTS, OUTSIDE EDGE LINE SHOULD BE PLACED 2 INCHES 8.

VIRGINIA SUPPLEMENT TO THE MUTCD, AND AS DIRECTED BY THE ENGINEER.

ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, THE 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED AT TIMES AND LOCATIONS IN 7.

CROSSOVER UNLESS DIRECTED BY THE ENGINEER.

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN 25 FEET OF ANY MEDIAN BREAK 6.

WITH PAVEMENT MARKINGS. 

2 INCHES BEYOND THE WIDTH OF GROOVE AND/OR SHALL NOT COME IN CONTACT 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND MORE THAN 5.

SWEPT CLEAN OF DUST.

COLLECTED, AND DISPOSED OF IN A LOCATION APPROVED BY THE ENGINEER, AND 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIP SHALL BE THOROUGHLY REMOVED, 4.

OR SPECIAL DESIGN SHOULDER SLOT INLETS.

RUMBLE STRIPS SHALL NOT BE PLACED WITHIN LIMITS OF BRIDGE DRAINAGE APRONS 3.

ARE 6 FEET APART.

GORE AREA, BEGIN OR END RUMBLE STRIPS WHERE MAINLINE AND RAMP EDGE LINES 

SPECIFIED IN THE CONTRACT OR DIRECTED BY THE ENGINEER ALONG RAMPS. IN THE 

RUMBLE STRIPS SHALL BE INSTALLED ON MAINLINE SHOULDERS ONLY, UNLESS 2.

DIRECTED BY THE ENGINEER.

RUMBLE STRIPS SHALL BE MILLED-IN CONTINUOUSLY FOLLOWING THE PLANS OR AS 1.

See Note 2See Note 2
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PROFILE VIEW

SURFACE

PAVEMENT

(SEE NOTE 3)

IN PASSING ZONES

SINUSOIDAL RUMBLE STRIPES

SECTION A-A NON-TAPERED GROOVE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

CENTER LINE SINUSOIDAL RUMBLE STRIPE ROAD AND BRIDGE STANDARDS

304.07

SHEET 1  OF 1

0.5" 0.5"

DIRECTIO
N O

F TRAFFIC

DIRECTIO
N O

F TRAFFIC

A

A

(SEE NOTE 3)

SKIP MARKING

PASSING ZONE

MARKINGS

PAVEMENT

LINE 

CENTER

(SEE NOTES 11 AND 12)

PAVEMENT INLAID MARKER

MARKER FOR THE FULL LENGTH OF THE PM-8 GROOVE.

STRIPES SHALL BE OMITTED AT THE LOCATION OF THE PM-8 PAVEMENT INLAID 

TO FACILITATE INSTALLATION, GROOVE WAVELENGTHS FOR THE CENTER LINE RUMBLE 12.

ACCORDANCE WITH STANDARD PM-8 FOR THE TYPE OF INSTALLATION SPECIFIED.

MARKERS SHALL BE INSTALLED WITH THE CENTER LINE RUMBLE STRIPES IN 

WHEN SPECIFIED ON THE PLANS OR DIRECTED BY THE ENGINEER, PAVEMENT INLAID 11.

SUPPLEMENT TO THE MUTCD, AND AS DIRECTED BY THE ENGINEER.

ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, VIRGINIA 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED AT TIMES AND LOCATIONS IN 10.

SECTION 704 OF THE SPECIFICATIONS AND AT THE DIRECTION OF THE ENGINEER.

MARKINGS CANNOT BE INSTALLED IN ACCORDANCE WITH TIME LIMITS SPECIFIED IN 

TEMPORARY PAVEMENT MARKINGS OR MARKERS SHALL BE INSTALLED IF PERMANENT 9.

(EMULSION) DOES NOT CONTACT THE INLAID PAVEMENT MARKERS.

MARKING. THE CONTRACTOR SHALL ENSURE THAT THE LIQUID ASPHALT COATING 

MARKINGS SHALL NOT BE INSTALLED UNTIL THE SURFACE IS READY FOR THE 

REQUIRED, THE COATING SHALL BE MADE AFTER THE RUMBLE IS CUT AND PERMANENT 

2 INCHES BEYOND THE WIDTH OF GROOVE. IF LIQUID ASPHALT COATING (EMULSION) IS 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND MORE THAN 8.

AND SWEPT CLEAN OF DUST.

REMOVED, COLLECTED, AND DISPOSED OF IN A LOCATION APPROVED BY THE ENGINEER, 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIPE SHALL BE THOROUGHLY 7.

LINE PAVEMENT MARKINGS.

OPPOSING LANES AND SHALL STOP 25 FEET FROM THE END OF THE CENTER 

RUMBLE STRIPES SHALL FOLLOW THE DOUBLE YELLOW MARKINGS OF THE 

WHERE A LEFT-TURN LANE IS MARKED, THE CONTINUOUS SINUSOIDAL CENTER LINE 6.

POTENTIALLY WHERE NOTE 6 CONDITION APPLIES.

PUBLIC ROADWAY, COMMERCIAL DRIVEWAY TAPER, OR TURN RADIUS, EXCEPT 

SINUSOIDAL RUMBLE STRIPES SHALL NOT BE PLACED WITHIN 25 FEET OF ANY 5.

CENTER TWO-WAY TURN LANES, UNLESS DIRECTED BY THE ENGINEER.

BRIDGES, DRAINAGE APRONS, RAIL GRADE CROSSINGS, MARKED CROSSWWALKS OR 

SINUSOIDAL RUMBLE STRIPES SHALL NOT BE INSTALLED WITHIN THE LIMITS OF 4.

SPECIFIED IN THE CONTRACT DOCUMENTS OR AS DIRECTED BY THE ENGINEER.

SINUSOIDAL RUMBLE STRIPES SHALL ONLY BE INSTALLED IN PASSING ZONES WHEN 3.

OR IN NARROW UNMARKED ROAD SECTIONS WITHOUT PAVEMENT MARKINGS.

SINUSOIDAL RUMBLE STRIPES SHALL NOT BE INSTALLED ON SUBDIVISION STREETS 2.

PLANS OR AS DIRECTED BY THE ENGINEER.

SINUSOIDAL RUMBLE STRIPES SHALL BE MILLED-IN CONTINUOUSLY FOLLOWING THE 1.
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TRAVEL WAY VARIES
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EDGE LINE

PLAN VIEW

REFERENCE

SPECIFICATION
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304.08

ROAD AND BRIDGE STANDARDS

VIRGINIA DEPARTMENT OF TRANSPORTATION
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1/16"

5/32"

9/32"

7/16"

1/2"500

438

281
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COMMERCIAL ENTRANCE

PUBLIC ROADWAY OR 

EDGE 
LI

NE

 P
AVEMENT 

MARKI
NG

A

EDGE 
OF 

PAVED 

SHOULDERA

EDGE LINE SINUSOIDAL RUMBLE STRIPE

SURFACE

PAVEMENT

SHOULDER

 PAVED 

EDGE OF

          OR TAPER

          TURN BAY

     START OF RIGHT

25'

25'

45' 15'

EDGE LINE

15'45'
SHOULDER

PAVED 

EDGE OF 

RS-9 INTERMITTENT RUMBLE STRIPES

RUMBLE STRIPES

RS-9 INTERMITTENT

SECTION B-B

NON-TAPERED GROOVE

B

B

GAPGROOVE

GROOVE GAP

RS-9 CONTINUOUS RUMBLE STRIPES

STANDARD LENGTH (L)

RS-9A

RS-9B

RS-9C

6"

9"

12"

SHOULDER WIDTH

<1.5'

<1.5' OR >=3.5'

>=3.5'

L" (SEE TABLE)

L" (SEE TABLE)

RS-9 MEDIAN, SECTION VIEW A-A

NOTES

  RS-9 OUTSIDE, SECTION VIEW A-A

TRAVEL WAY VARIES

PAVEMENT MARKING

L" (SEE TABLE)

(SEE TABLE)

L" 

3" MIN

SUPPLEMENT TO THE MUTCD, AND AS DIRECTED BY THE ENGINEER.

ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT DOCUMENTS, VIRGINIA 

PAVEMENT MARKINGS AND MARKERS SHALL BE PLACED AT TIME AND LOCATIONS IN 10.

SECTION 704 OF THE SPECIFICATIONS AND AT THE DIRECTION OF THE ENGINEER.

MARKINGS CANNOT BE INSTALLED IN ACCORDANCE WITH TIME LIMITS SPECIFIED IN 

TEMPORARY PAVEMENT MARKINGS OR MARKERS SHALL BE INSTALLED IF PERMANENT 9.

MARKINGS SHALL NOT BE INSTALLED UNTIL THE SURFACE IS READY FOR THE MARKING.

REQUIRED, THE COATING SHALL BE MADE AFTER THE RUMBLE IS CUT AND PERMANENT 

2 INCHES BEYOND THE WIDTH OF GROOVE. IF LIQUID ASPHALT COATING (EMULSION) IS 

OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND MORE THAN 8.

AND SWEPT CLEAN OF DUST

REMOVED, COLLECTED, AND DISPOSED OF IN A LOCATION APPROVED BY THE ENGINEER, 

ALL MATERIAL MILLED TO FORM THE RUMBLE STRIPE SHALL BE THOROUGHLY 7.

DOCUMENTS.

AT THE DISCRETION OF THE ENGINEER AND SHALL BE SPECIFIED IN CONTRACT 

OPTIONS SPECIFIED IN THE TABLE ON THIS STANDARD SHEET.  THE SPECIFIC WIDTH IS 

THE WIDTH OF THE RUMBLE STRIPES SHALL BE SELECTED FROM THE STANDARD 6.

GAPS FOR PRIVATE DRIVEWAYS ARE AT THE DISCRETION OF THE ENGINEER.

LANE OR ACCELERATION / DECELERATION LANE TAPER; OR, WITHIN THE GORE AREA. 

COMMERCIAL DRIVEWAY,  MEDIAN BREAK CROSSOVER TAPER OR TURN RADIUS; TURN 

RUMBLE STRIPES SHALL NOT BE PLACED WITHIN 25 FEET OF ANY PUBLIC ROADWAY, 5.

ENGINEER.

APRONS, RAIL GRADE CROSSINGS, OR MARKED CROSSWALKS UNLESS DIRECTED BY THE 

RUMBLE STRIPES SHALL NOT BE INSTALLED WITHIN THE LIMITS OF BRIDGES, DRAINAGE 4.

DIRECTED BY THE DISTRICT TRAFFIC ENGINEER FOR RAMPS.

RUMBLE STRIPES SHALL BE INSTALLED ON MAINLINE SHOULDERS ONLY, UNLESS 3.

ENGINEER

BE MILLED-IN CONTINUOUSLY AS SHOWN ON THE PLANS OR AS DIRECTED BY THE 

RUMBLE STRIPE GROOVES ON THE MEDIAN SHOULDER OF DIVIDED HIGHWAYS SHALL 2.

GAP AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

WITH INTERMITTENT PATTERN OF 45 FEET OF GROOVES FOLLOWED BY A 15-FOOT 

RUMBLE STRIPE GROOVES ON THE OUTSIDE RIGHT SHOULDER SHALL BE MILLED-IN 1.  

VARIABLE VARIABLE

BETWEEN 1.5' AND 3.5'
NOTE: SEE RS-6 FOR SHOULDER WIDTH 
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TURN BAY OR TAPER
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RUMBLE STRIPS

RS-10 INTERMITTENT GROOVE GAP

GROOVE GAP

25'

EDGE LINE

45' 15'

RUMBLE STRIPS

RS-10 INTERMITTENT

SHOULDER

EDGE OF PAVED 

SECTION B-B

NON-TAPERED GROOVE

B

B

5'-6" MIN

RS-10

(SEE TABLE)

L" 

(SEE TABLE)

L" 

TABLE)

(SEE 

L" 

LENGTH (L)

9"

12"

RS-10A

RS-10B

RS-10 CONTINUOUS RUMBLE STRIPS

RUMBLE GROOVE

INTERMITTENT

TRAVEL WAY VARIES

RS-10 MEDIAN, SECTION VIEW

THAN OR EQUAL TO 5'-6")

(SHOULDER WIDTH GREATER 

RS-10 OUTSIDE, SECTION VIEW A-A

PAVEMENT MARKING

       EDGE LINE 

PAVEMENT MARKING

EDGE LINE

RUMBLE GROOVE

CONTINUOUS 6" (SEE NOTE 10)5" (SEE NOTE 10)

5" MEDIAN SIDE

6" OUTSIDE, 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

304.09

SHEET 1  OF 1

SHOULDER SINUSOIDAL RUMBLE STRIP

STANDARD

TABLE)

(SEE 

L" 

MIN

3"

DISCRETION OF THE ENGINEER AND SHALL BE SPECIFIED IN THE CONTRACT DOCUMENTS.
SPECIFIED IN THE TABLE ON THIS STANDARD SHEET. THE SPECIFIC WIDTH IS AT THE 
THE WIDTH OF THE RUMBLE STRIPS SHALL BE SELECTED FROM THE STANDARD OPTIONS 6.

DRIVEWAYS ARE AT THE DISCRETION OF THE ENGINEER.
OR ACCELERATION/DECELERATION LANE; OR, WITHIN THE GORE AREA. GAPS FOR PRIVATE 
COMMERCIAL DRIVEWAY, MEDIAN BREAK CROSSOVER TAPER OR TURN RADIUS; TURN LANE TAPER 
RUMBLE STRIPS SHALL NOT BE PLACED WITHIN 25 FEET OF ANY PUBLIC ROADWAY, 5.

RAIL GRADE CROSSINGS, OR MARKED CROSSWALKS, UNLESS DIRECTED BY THE ENGINEER.
RUMBLE STRIPS SHALL NOT BE INSTALLED WITHIN THE LIMITS OF BRIDGES, DRAINAGE APRONS, 4.

THE DISTRICT TRAFFIC ENGINEER FOR RAMPS.
RUMBLE STRIPS SHALL BE INSTALLED ON MAINLINE SHOULDERS ONLY, UNLESS DIRECTED BY 3.

CONTINUOUSLY AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.
RUMBLE STRIP GROOVES ON THE MEDIAN SHOULDER OF DIVIDED HIGHWAYS SHALL BE MILLED-IN 2.

ON THE PLANS OR AS DIRECTED BY THE ENGINEER.
INTERMITTENT PATTERN OF 45 FEET OF GROOVES FOLLOWED BY A 15-FOOT GAP AS SHOWN 
RUMBLE STRIP GROOVES ON THE OUTSIDE RIGHT SHOULDER SHALL BE MILLED-IN WITH 1.

3" MIN

APPROVED BY THE ENGINEER.
ENGINEER. THE PAVEMENT JOINT SHOULD BE WITHIN THE SHOULDER UNLESS 
PLACED 1 INCH FROM THE PAVEMENT JOINT, UNLESS APPROVED BY THE 
2 INCHES FROM THE PAVEMENT JOINT AND MEDIAN EDGE LINE SHOULD BE 
IF THERE ARE PAVEMENT JOINTS, OUTSIDE EDGE LINE SHOULD BE PLACED 10.

BY THE ENGINEER.
DOCUMENTS, THE VIRGINIA SUPPLEMENT TO THE MUTCD, AND AS DIRECTED 
ACCORDANCE WITH THE CURRENT VDOT STANDARDS, CONTRACT 
PAVEMENT MARKINGS SHALL BE PLACED AT TIMES AND LOCATIONS IN 9.

COME IN CONTACT WITH PAVEMENT MARKINGS. 
MORE THAN 2 INCHES BEYOND THE WIDTH OF GROOVE AND/OR SHALL NOT 
OVERSPRAY OF LIQUID ASPHALT COATING (EMULSION) SHALL NOT EXTEND 8.

APPROVED BY THE ENGINEER, AND SWEPT CLEAN OF DUST.
THOROUGHLY REMOVED, COLLECTED, AND DISPOSED OF IN A LOCATION 
ALL MATERIAL MILLED TO FORM THE RUMBLE STRIP SHALL BE 7.
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NOTES

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ACOT-1

515

315

210

ROAD AND BRIDGE STANDARDS

REVISION DATE

305.01

SHEET  1  OF 1

POSTED SPEED MPH

20 25 35 45

25 35 45 55 65 70

5040
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TOTAL TRANSITION LENGTH

PLANED SURFACE

TEMP. PAVEMENT WEDGE

EXISTING PAVEMENT

FOR EVERY INCH OF DEPTH OF PAVEMENT MILLING.

SURFACE MIX ASPHALT A MINIMUM OF 3 FEET IN LENGTH 

TEMPORARY PAVEMENT WEDGE SHALL BE CONSTRUCTED OF 

BRIDGE DECK

OR

EXISTING PAVEMENT

EXISTING PAVEMENT

EXISTING PAVEMENT

EXISTING PAVEMENT

OVERPASS

BRIDGE 
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BRIDGE 

OVERPASS
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75’ MIN.
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MILLING DEPTH = 

MILLING DEPTH = 

MILLING DEPTH = 

  OF THE ENGINEER.

  IN ACCORDANCE WITH THE CONTRACT DOCUMENTS OR AT THE DIRECTION

1.  TIE-IN REQUIREMENTS TO INTERSECTING ROADS OR STREETS SHALL BE

  TIE-IN WILL BE EXEMPTED FROM PAY ADJUSTMENT.

  A DISTANCE OF 105 FEET (0.02 OF A MILE), MEASURED FROM THE LINE OF THE 

3.  WHEN THERE IS A SPECIAL PROVISION FOR RIDEABILITY INCLUDED IN THE CONTRACT,

  FACE OF THE BRIDGE OVERPASS.

  AND A MINIMUM OF 75 FEET FROM A VERTICAL PLANE OF THE NEAREST OUTER

  SLAB/ABUTMENT (OR AN INTERMEDIATE POINT DETERMINED BY THE ENGINEER), 

4.  TRANSITION SHALL BEGIN/END AT THE PROJECT LIMITS, AT BRIDGE APPROACH

TEMPORARY WEDGE DETAIL

(NOT TO SCALE)

(NOT TO SCALE)

(NOT TO SCALE)

BRIDGE DECK OR PROJECT TERMINI*

*

*

*

7/12

  THE PRIOR WRITTEN APPROVAL OF THE DISTRICT BRIDGE ENGINEER.

5.  NO OVERLAY OR MILLING SHALL BE PERMITTED ON THE BRIDGE DECK WITHOUT

  COURSE OF PAVEMENT.

  MAY BE NOTCHED INTO THE EXISTING PAVEMENT OR BLENDED WITH THE NEXT 

  COURSE OF THE ASPHALT CONCRETE OVERLAY. ANY SUB-COURSE TERMINATION

2. EXISTING PAVEMENT SURFACE SHALL BE PLANED TO TRANSITION THE TOP

ASPHALT CONCRETE OVERLAY TRANSITIONS

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS










ßÁÂ³þ�UÿßÁ



nÆ×lÿßÁÄ³þWžÿßÁ



2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ÿÍßÁ
 @Ëx½¦Îß
Á




REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

THIS PAGE INTENTIONALLY LEFT BLANK

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

    .  

REVISION DATE

TITLE

STANDARD

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS






ßÁÜ³þ�UÿßÁ




¬ÜÂÛîßÁs¬Z×¦ÿßÁ
•VõßÁ¤‚¾H�úßÁ
•VõßÁàa¾ç'úßÁ


 1ÿ•VõßÁ�A¾†LúßÁ


VNõßÁ��¨«fúßÁ


šdÕ½îßÁ1Ë‡�ÿùßÁ


šdÕ½îßÁmª‡¾#úßÁ


šdÕ½îßÁ¨‰‡]HúßÁ


šdÕ½îßÁäh‡ülúßÁ


šdÕ½îßÁ�H‡›‘úßÁ
�€ÿÿÿÿ
ÿÿÿ
ÿa`�

€ÿÿ
ÿÿ


ÿºþ�€ÿÿÿÿ


b¼îßÁi£¾3ÈùßÁ
) BòßÁi£>fÊùßÁ







ŒóßÁIÝ£ÕjÿßÁ


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS










ßÁÂ³þ�UÿßÁ



Ã•¹tÿßÁù¯‡ƒ¦ÿßÁ



2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS




¡�€ÿÿÿÿ


ðßÁ	.Ö.0þßÁ
ðßÁ7
ßÁ








Á¸?
 




ßÁ>å;²�üßÁ

 ïßÁŠ›,É,úßÁ


ÿÿÿÿ
�€ÿÿÿÿ
Á



…ÚùßÁ


Dµ†óßÁT›‘ÿhúßÁ


ôßÁòÞ&[ÉùßÁ





„ AôßÁT›�ëwúßÁ
4¢’ðßÁœòW4°þßÁ
(ïßÁ<[5�;þßÁ
DüßÁ





ïßÁ¯NiF�úßÁ

p�ïßÁH�â°ÔùßÁ



 €ÿÿÿÿ

ß

Á




»�òðñßÁ}`


ïßÁ5î·9üýßÁ
îßÁ�K�„£ýßÁ

îßÁ�K_«~þßÁ


üßÁ






Á


ßÁEÂhštýßÁ

]Ý¸ø!ýßÁ
ßÁ]Ý8H4ýßÁ
Á˜¼¸ÌRýßÁ


q�òßÁ]Ý8çXýßÁ


]Ý¸6kýßÁ
Áa6ih€ýßÁ

¸Õ•ýßÁ


ŒçY�uôßÁUãñý*ûßÁ


­Ú���óßÁ• �MèúßÁ


lh�ýüßÁ


�











ˆ{?+õßÁ«€Ó¬vþßÁ


Á


;‚�ôßÁâª•B�þßÁ









 š
�

/
˜



ó
ß

Á
„
!
¢
B

Ý
þ
ß

Á



š
�

/
˜



ó
ß

Á
)
*
Ê

�
ú
þ
ß

Á



¡
„
ì
È

�
ó
ß

Á
ç
9
¯
ƒ
¬

þ
ß

Á






�ÿßÁ





Pˆ°�àóßÁà|\Ø~þßÁ


W;\6™þßÁ


ÿÿÿ


ÍþßÁ



ÿÿÿÿGõ�€ÿÿÿÿ



îÓîßÁ�“>ÆºùßÁ


�õßÁO˜I‹~ÿßÁ
�m"õßÁòÞ&¨™úßÁ


ßÁí�uÒ úßÁ

�cóßÁöPYŽTúßÁ
 óßÁüxs+YúßÁ

T`óßÁxÕF�uúßÁ
TóßÁ`�ó“´úßÁ
 óßÁf;
1¹úßÁ


ùZóßÁâ—à�ÕúßÁ





Ì�õßÁ�gˆ•¨ûßÁ
<ý,˜ôßÁ¬TU�›ûßÁ






OØ›±�ôßÁß‡ˆ¤•ûßÁ

t Ð•óßÁ¬TU�›ûßÁ



�hÏ´øòßÁgš�S…ûßÁ


yJËÙóòßÁ¬™øŸ›ûßÁ
ßÁâKe¼ÖûßÁ

ßÁç4pQûûßÁ

ßÁOd,y*üßÁ

ßÁM›ÖIIüßÁ

ßÁ•�­ÙpüßÁ

ßÁïà<w£üßÁ

ßÁçy�Ò¾üßÁ

ßÁLPŸ�ëüßÁ

õßÁOjÀñ
ýßÁ

õßÁƒ•óí4ýßÁ

õßÁ¶Ð&ê[ýßÁ

õßÁé�Zæ‚ýßÁ

õßÁ�7•â©ýßÁ

õßÁOjÀÞÐýßÁ


ÉÄ–ôßÁ�7•ýÖûßÁ
 ßÁ}´è`
ßÁ±ç�]'üßÁ

ßÁä�OYNüßÁ

ßÁ�N‚UuüßÁ

ßÁJ•µQœüßÁ

ßÁ}´èMÃüßÁ

ßÁ±ç�JêüßÁ

ßÁä�OF�ýßÁ

ßÁ�N‚B8ýßÁ

ßÁJ•µ>_ýßÁ

ßÁ}´è:†ýßÁ

ßÁ±ç�7­ýßÁ

ßÁä�O3ÔýßÁ


kóßÁ2ÓyÕÓûßÁ
`tóßÁg•óøûûßÁ
�tóßÁ›Ã&õ"üßÁ
xtóßÁÎöYñIüßÁ
ÕwóßÁ-¥Ë™qüßÁ
ÕwóßÁ`Øþ•˜üßÁ
îwóßÁ“�2’¿üßÁ
�qóßÁ™ô<'äüßÁ
‡póßÁÌ'p#�ýßÁ
QnóßÁÿZ£�2ýßÁ
³xóßÁgŠ_GaýßÁ
�vóßÁš½’CˆýßÁ
3vóßÁÎðÅ?¯ýßÁ
‹wóßÁÌ'p�ÎýßÁ
•êòßÁ¯�2.ÖûßÁ
ŒãòßÁ´�=ÃúûßÁ
FêòßÁç4p¿!üßÁ
®çòßÁ�­FOIüßÁ
t¼íòßÁOjÀrqüßÁ
¾ríòßÁƒ•ón˜üßÁ
ö�îòßÁ¶Ð&k¿üßÁ
2PîòßÁ�•˜�çüßÁ
†žðòßÁH²Ë��ýßÁ
:äéòßÁM›Ö¤2ýßÁ
�.êòßÁ•Î	¡YýßÁ
�|ñòßÁéýÅÈˆýßÁ
*|ñòßÁ�1ùÄ¯ýßÁ
Ž¼íòßÁ�h£•ÎýßÁ


9_ž�ôßÁi�ðjÀûßÁ


0Ï¨ƒîòßÁûI`1²ûßÁ


	��ôßÁƒ•óÍÖûßÁ
òe��ôßÁ¶Ð&ÊýûßÁ
)Ì)�ôßÁé�ZÆ$üßÁ
Q>�ôßÁH²ËnLüßÁ
ì.‡�ôßÁ{åþjsüßÁ
r]ó�ôßÁ¯�2gšüßÁ
Së8�ôßÁ´�=ü¾üßÁ
‰‘Q�ôßÁç4pøåüßÁ
µ��ôßÁOd, �ýßÁ
Y“d�ôßÁ‚—_�<ýßÁ
Þ�Ñ�ôßÁ¶Ê’�cýßÁ
€Š©�ôßÁ´�=é•ýßÁ
¶0Â�ôßÁç4på¨ýßÁ
 0	ôßÁ�­FuÐýßÁ


Á

ßÁÜ³þ�UÿßÁ



�Á|×îßÁ�°‡ƒ¦ÿßÁ
 










b#Ï«ñßÁó«-“êúßÁ


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



JO
IN

T�



E
X

P
A

N
S

IO
N

�



SEE DETAIL�


WATERSTOP�


ƒ"�


JOINT FILLER�


WATERSTOP�


MATERIAL. DIMENSIONS SHOWN ARE ABSOLUTE MINIMUM.�

WATER STOPS TO BE ELASTOMERIC OR OTHER APPROVED�


TOE OF WALL�
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PAINTED WITH ASPHALT�

SURFACE OF JOINT�


ANGLE OF REPOSE = 1•: 1�


BASE = 6/10 H�


IF COMPRESSION AT TOE EXCEEDS SAFE BEARING CAPACITY�


OF SOIL, A SPECIAL FOOTING IS TO BE USED.�


DEPTH OF WALL IN GROUND DETERMINED�


BY CONDITIONS.  TO BE NOT LESS THAN 1'-6".�


W
A

T
E

R
S
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P
�




A�

LIVE LOAD�


DECK SURCHARGE - LOADED�


INFINITE  SURCHARG
E�


3"�



H�


B = 6/10 H�


3"�



3"�


12
"�




FIRMLY TO OUTSIDE OF STRUCTURE.�


NOTE:�


CONCRETE = 150 LBS.�


OR GALVANIZED STEEL  WIRE, MINIMUM�


KEYED JOINT�


ƒ" PREMOLDED�


CONTRACTION JOINTS AT INTERVALS NOT EXCEEDING 30'.�


EXPANSION JOINTS AT INTERVALS NOT EXCEEDING 90'.�


NOT LESS THAN 4'�


H20 - S16�


6"�



H = HEIGHT IN FEET.�


3" DRAIN PIPES 8' APART�


6"�
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NOTE:�


„"X6"�


4"X4"�


EARTH = 100 LBS.�
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8,000 - 12,000 LBS.  PER SQ. FT.�


8,000 - 12,000 LBS.  PER SQ. FT.�


ROCK MINIMUM�


CLAY IN THICK BEDS, ALWAYS DRY�


CLAY IN THICK BEDS, MODERATELY DRY�


CLAY, SOFT�


SAND, CLEAN, DRY�


SAFE BEARING CAPACITY OF SOIL�


10,000 - 20,000 LBS.  PER SQ. FT.�


16,000 - 20,000 LBS.  PER SQ. FT.�


12,000 - 16,000 LBS.  PER SQ. FT.�


4,000 - 8,000 LBS.  PER SQ. FT.�


1,000 - 2,000 LBS.  PER SQ. FT.�


2,000 - 4,000 LBS.  PER SQ. FT.�


..............�
GRAVEL AND COARSE SAND, WELL CEMENTED�


SAND, DRY, COMPACT, AND WELL CEMENTED�


ALLUVIAL SOILS, ETC�


...............................................................�


...............................�


.......................�


......................................................................�


...................�


............................................................�


.......................................................�


506�


RW-3�
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REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


3�


4�


5�


6�


7�


8�


9�


10�


11�


12�


13�


14�


15�


856�


1141�


1427�


1712�


1997�


2283�


2568�


2853�


3139�


3424�


3709�


3995�


4280�


4.83�


7.43�


10.63�


14.43�


18.83�


23.83�


29.43�


35.63�


42.98�


51.03�


59.78�


69.23�


79.38�


HEIGHT OF�


WALL�
 AT TOP�


THICKNESS�
 THICKNESS�


AT BASE�
 AT TOE�


COMPRESSION�
 AREA OF�


SECTION�


"H" IN FEET�
 "A" IN FEET�
 B=.6H �
 SQ. FT.�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-1 1/4 "�


1'-2 3/8 "�


1'-3 5/8 "�


1'-4 3/4 "�


1'-6"�


1'-9†"�


2'-4ƒ"�


3'-0"�


3'-7‚"�


4'-2…"�


4'-9†"�


5'-4ƒ"�


6'-0"�


6'-7‚"�


7'-2…"�


7'-9†"�


8'-4ƒ"�


9'-0"�


LBS. PER SQ. FT.�


"�
’X9"�


BACK�

OF�


WALL�


TOP�

OF�


WALL�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


401.02�


REVISION DATE�


POROUS BACKFILL @ 100 LBS./CU. FT. �

 78 OR  8 AGGREGATE OR CRUSHED GLASS �

MEETING  78 OR  8 GRADATION REQUIREMENTS�


A = 1/6 BASE, WITH MIN. OF 1'.�


WEEP HOLE WITH 12"X12" PLASTIC�


HARDWARE CLOTH ‚" MESH OR �


WIRE DIAMETER 0.03", NUMBER 4�

MESH HARDWARE CLOTH ANCHORED�


CONCRETE GRAVITY RETAINING WALLS�

INFINITE SURCHARGE AND DECK SURCHARGE - LOADED�


WATERSTOP�


DETAIL�
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W-BEAM GUARDRAIL INSTALLATION CRITERIA
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W-BEAM GUARDRAIL INSTALLATION CRITERIA

W-BEAM GUARDRAIL INSTALLATION CRITERIA

W-BEAM GUARDRAIL INSTALLATION CRITERIA (FIXED OBJECT ATTACHMENT METHODS FOR CONSTRUCTION ZONES)

BLOCKED-OUT W-BEAM MEDIAN BARRIER - FIXED OBJECT ATTACHMENT RUBRAIL AND HARDWARE DETAILS

BLOCKED-OUT W-BEAM MEDIAN BARRIER - FIXED OBJECT ATTACHMENT FOR USE BETWEEN MB-7 AND MB-3

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT RUBRAIL AND HARDWARE DETAILS

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT FOR USE BETWEEN SAFETY SHAPE AND AND GUARDRAIL (STEEL POSTS)

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT FOR USE BETWEEN SAFETY SHAPE AND AND GUARDRAIL (WOOD POSTS)

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT RUBRAIL AND HARDWARE DETAILS

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT FOR USE WITH VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS)

W BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT FOR USE WITH VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS)

STANDARD BOX CULVERT GUARDRAIL (TEXAS T6)

STANDARD BOX CULVERT GUARDRAIL (TEXAS T6)

STANDARD BOX CULVERT GUARDRAIL (TEXAS T6)

TRAILING END TERMINAL TREATMENT

GUARDRAIL AT LOW-FILL CULVERT

GUARDRAIL AT LOW-FILL CULVERT

ALTERNATE BREAKAWAY CABLE TERMINAL - NO FLARE (SITE PREPARATION)

ALTERNATE BREAKAWAY CABLE TERMINAL - NO FLARE

STANDARD W-BEAM GUARDRAIL (WEAK POST SYSTEM)

STANDARD W-BEAM GUARDRAIL (WEAK POST SYSTEM)

BREAKWAY CABLE TERMINAL - 4' FLARE (SITE PREPARATION)

BREAKWAY CABLE TERMINAL - 4' FLARE

BREAKWAY CABLE TERMINAL - 4' FLARE 

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL 

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL 

CABLE GUARDRAILS

CABLE GUARDRAILS

CABLE GUARDRAILS

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL (STRONG POST SYSTEM) POST AND BLOCKOUT DETAILS

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL (STRONG POST SYSTEM)

STANDARD THRIE BEAM GUARDRAIL HARDWARE

STANDARD W-BEAM GUARDRAIL HARDWARE

STANDARD W-BEAM GUARDRAIL HARDWARE

GR-INS

FOA-CZ

GR-FOA-4

GR-FOA-2, & 4

 

GR-FOA-2

GR-FOA-1

BGR-01

GR-11

GR-10

GR-9

GR-8, 8A, 8B, 8C

GR-7

GR-6

GR-3

GR-2, 2A

GR-HDW

501.37

501.36

501.35

501.34

501.33

501.32

501.31

501.30

501.29

501.28
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501.26

501.25

501.24

501.23

501.22

501.20

501.19

501.18

501.17

501.16

501.15

501.14

501.13

501.12

501.11
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501.09

501.08

501.07
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501.03
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2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3 REVISION DATE

500.02

STANDARD TITLE PAGE

 SECTION 500-GUARDRAIL, BARRIER AND FENCE

INDEX OF SHEETS

RM-2 STANDARD PLAN AND METHOD OF SETTING RIGHT-OF-WAY MONUMENTS

 

504.02

RM-1

FE-6

FE-4

FE-G
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FE-B

FE-W1, W2

MB-INS

MB-13

MB-12A, B, C

MB-11A

MB-10A

MB-9A, PC

MB-9A

MB-8A

MB-7D PC

MB-7D, 7E, 7F

MB-5

MB-3

GR-INS

 

STANDARD PLAN AND METHOD OF SETTING RIGHT-OF-WAY MONUMENTS

STANDARD METHOD OF FENCE AND HANDRAIL GROUNDING

WATER GATES IN FENCE LINES

STANDARD FENCE GATES

STANDARD FENCE CHAIN LINK

STANDARD FENCE BARBED WIRE

STANDARD FENCE WOVEN WIRE FABRIC

STANDARD FENCE GENERAL NOTES

BUTTING TRAFFIC BARRIER SERVICE TO SINGLE FACE PARAPET SERVICE

BUTTING TRAFFIC BARRIER SERVICE TO SINGLE FACE PARAPET SERVICE

CONCRETE MEDIAN BARRIER TYPE I, II OR III

CONCRETE MEDIAN BARRIER TYPE I, II OR III

CONCRETE MEDIAN BARRIER (TALL WALL)

CONCRETE MEDIAN BARRIER (TALL WALL)

TRAFFIC BARRIER SERVICE CONCRETE PARAPET (DOUBLE FACE) (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR

TRAFFIC BARRIER SERVICE CONCRETE PARAPET (DOUBLE FACE) (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR)

TRAFFIC BARRIER SERVICE CONCRETE PARAPET (DOUBLE FACE) (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR)

TRAFFIC BARRIER SERVICE CONCRETE PARAPET (SINGLE FACE) (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR)

TRAFFIC BARRIER SERVICE CONCRETE PARAPET (SINGLE FACE) (FOR TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR)

PRECAST CONCRETE MEDIAN BARRIER 12 FOOT TERMINAL SECTION

CAST IN PLACE CONCRETE MEDIAN BARRIER 12 FOOT TERMINAL SECTION.

CONCRETE MEDIAN BARRIER TYPE I, II, OR III

CONCRETE MEDIAN BARRIER TYPE I, II OR III

PRECAST TRAFFIC BARRIER CONCRETE SERVICE

PRECAST TRAFFIC BARRIER CONCRETE SERVICE

CONCRETE MEDIAN BARRIER

STANDARD W BEAM MEDIAN BARRIER (WEAK POST SYSTEM)

STANDARD W BEAM MEDIAN BARRIER (WEAK POST SYSTEM)

BLOCKED-OUT W BEAM MEDIAN BARRIER

W BEAM GUARDRAIL AND MEDIAN BARRIER INSTALLATION CRITERIA

W BEAM GUARDRAIL INSTALLATION CRITERIA

W BEAM GUARDRAIL INSTALLATION CRITERIA

W BEAM GUARDRAIL INSTALLATION CRITERIA

504.01

503.07

503.06

503.05

503.04
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502.07
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501.41

501.40

501.39

501.38

07/16

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET  3  OF 3

PAGE

500.03

TITLESTANDARD

SECTION 500-GUARDRAIL, BARRIER AND FENCE

INDEX OF SHEETS
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TCB-1

GR-FOA-5

GR-MGS-INS

GR-MGS4

GR-MGS3

GR-MGS2

GR-MGS1, 1A

MGS-HDW

IA-LM

IA-2

IA-1

TEMPORARY CONCRETE BARRIER (MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

TEMPORARY CONCRETE BARRIER (MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

TEMPORARY CONCRETE BARRIER (MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

THRIE-BEAM - FIXED OBJECT ATTACHMENT (FOR USE WITH VERTICAL FACE TERMINAL WALLS AND MGS GUARDRAIL)

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA (LEAVE-OUT FOR STANDARD GUARDRAIL POST INSTALLATION)

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

MIDWEST GUARDRAIL SYSTEM (TRANSITION FROM MGS 31" HEIGHT TO GR-2 27 3/4" HEIGHT)

MIDWEST GUARDRAIL SYSTEM (TRAILING END ANCHORAGE)

MIDWEST GUARDRAIL SYSTEM (TANGENT END TERMINAL)

MIDWEST GUARDRAIL SYSTEM (STANDARD AND REDUCED POST SPACING)

MGS STANDARD GUARDRAIL HARDWARE THRIE BEAM GUARDRAIL HARDWARE

MGS STANDARD GUARDRAIL HARDWARE W-BEAM GUARDRAIL HARDWARE

MGS STANDARD GUARDRAIL HARDWARE

IMPACT ATTENUATOR LOW MAINTENANCE TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-3 > 40 MPH)

IMPACT ATTENUATOR LOW MAINTENANCE TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-3 > 40 MPH)

IMPACT ATTENUATOR TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-2 < 40 MPH)

IMPACT ATTENUATOR TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-2 < 40 MPH)

IMPACT ATTENUATOR TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-3 > 40 MPH)

IMPACT ATTENUATOR TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-3 > 40 MPH)

IMPACT ATTENUATOR TYPE 1 RE-DIRECTIVE PERMANENT INSTALLATION (TL-3 > 40 MPH)
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55°

NEUTRAL AXIS

10°

SECTION THRU RAIL ELEMENT AND

 W BEAM 

BACK - UP PLATE

DETAIL OF SPLICE JOINT

12�" LAP

CL

CL

L

�"

�
"

3"

DETAIL OF STANDARD WASHER

55°

55°

55°
55°

4�"4�"

2"2" SLOTTED HOLE

�
"

1
2
�

"

 W BEAM BACK-UP PLATE

1�" 1�"

3�"

1� "

2
�

"
3
�

"
1
�

"
3
�

"
2
�

"

�" R

6" 6"

1
-
0
�

"

�" x 2�"

�
"

�
" 1
�

"

�" THICKNESS

�"

1
�

"

1�"

�" R

�-11 NC-2

�-11 NC-2

�" x 1�"
55°

SLOTTED HOLE

OF TRAFFIC

LAP IN DIRECTION 

�" x 1" ELLIPTICAL, SLOTTED HOLE

OR MEDIAN BARRIER (MB) AND APPROVED BY THE ENGINEER.

IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR)

ARTBA TECHNICAL BULLETIN NUMBER 268B MAY BE SUBSTITUTED

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

L= 1�" FOR SPLICE BOLT-FULL LENGTH THREADS

L= 18" FOR WOOD AND CONCRETE POST BOLT-2�" MIN. THREADS

L= 26" FOR MB WOOD OR CONCRETE POST-2" MIN. THREADS

�" R

NUT-8 PER JOINT

"SPLICE BOLT" WITH 

1 �"

� "

BOTH SIDES

RECESS ONE OR 

1" DIA.. x �" DEEP, 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

GR-HDW

STANDARD GUARDRAIL HARDWARE

 
505
 
 

221
ROAD AND BRIDGE STANDARDS

REVISION DATE

501.01

SHEET  1  OF 3

L= 2" FOR SPLICE BOLT-FULL LENGTH THREADS ON NESTED W BEAMS.

01/14

POST BOLT, AND NUT 

L= 10" FOR STEEL POST BOLT-1�" MIN. THREADS

(GUARDRAIL BOLT)

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT
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3’-1�"

(3’-1�" POST SPACING)

6’-3" 6’-3"

(6’-3" POST SPACING)

3’-1�" 3’-1�" 3’-1�"

MAX DYNAMIC DEFLECTION = 2’MAX DYNAMIC DEFLECTION = 3’

(STRONG POST SYSTEM)

GR-2AGR-2

*

*

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL
REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 2

501.04

REVISION DATE

GR-2, 2A

505

221

*

27�" MIN - 28�" MAX RAIL HEIGHT

USING NESTED RAIL

OPTIONAL GR-2A METHOD

RAIL ON BACK OF POST 

USING ADDITIONAL 

OPTIONAL GR-2A METHOD

08/14

FOR GR-2A THE POST SPACING WILL BE 6’-3".

WHEN NESTED RAIL OR ADDITIONAL RAIL IS PLACED ON BACK OF POST

PRIOR TO INSTALLATION.

STANDARD GR-2A SHALL BE APPROVED BY THE ENGINEER  

OF AN ADDITIONAL RAIL ON THE BACK OF THE POST FOR

THE OPTIONAL GR-2A METHODS OF NESTING THE RAIL OR USE 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

VEHICULAR TRAVEL FOR THE FINISHED ROADWAY.

ALL W-BEAM RAILS SHALL BE LAPPED IN THE DIRECTION OF 

STANDARD GR-INS.

HEIGHT OF 27�" MIN - 28�" MAX AS MEASURED PER 

ALL GR-2 AND GR-2A RAIL SHALL BE MAINTAINED AT A 

SECTION 505 OF THE SPECIFICATIONS.

SET AND ALIGNED WITHOUT ALTERATION OR FORCE, AS PER 

FROM VERTICAL.  W-BEAM, BLOCKOUTS, AND POSTS SHALL BE 

NOT BE SET WITH A VARIATION OF MORE THAN �" PER FOOT

ALL GUARDRAIL POSTS SHALL BE SET PLUMB.  POST SHALL 

BETWEEN 5 FEET AND 150 FEET.

RAIL ELEMENTS ARE FURNISHED SHOP CURVED FOR RADII 

ASSOCIATED HARDWARE SEE SHEET NOS. 501.01 AND 501.02.

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT, AND 

FOR DETAILS OF POST AND BLOCKOUTS SEE SHEET NO. 501.05.

AS DIRECTED BY THE ENGINEER.

ONLY AND CAN BE ADJUSTED DURING CONSTRUCTION IF AND 

GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE 

NOTES:  

* *

*

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

8’

5’

LS

70

60

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

9’

6.5’

4’

16:1
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STEEL POST

1
2
"

2
"

1
’-

2
" 7

"

1
’-

2
"

8"

6
"

8" 8"

7
"

6x8 WOOD POST

8"

1
4
"

�"

6
"

�
"

7
"

6"

1
4
"

�"

6
"

�
"

7
"

8"

POST MAY BE HOT ROLLED OR WELDED.

6
"

1.

2.

3.

4.

�" HOLE

MATERIAL

RECYCLED

BLOCK OR

TREATED PINE

6"x6"x1’-2" 

 1�"

LESS THAN 1’-0"

STEEPER THAN 4:1

NOTES:

 

ALL BOLTS, NUTS, WASHERS, AND OTHER 

STEEL ITEMS ARE TO BE GALVANIZED.

 

ALTERNATE TYPE POSTS AND BLOCKOUT MAY

BE INTERCHANGED ON ANY ONE PROJECT WITH 

THE RESTRICTION THAT THE SAME TYPE OF 

POST AND BLOCKOUT MUST BE USED IN ANY 

SINGLE RUN OF GUARDRAIL.

 

FOR DETAILS OF GUARDRAIL ELEMENT SPLICE 

JOINT,  HARDWARE, ETC. SEE SHEET NOS. 

 

 

6
’-

0
"
 

M
IN
.,
 S

E
E
 

D
E

T
A
IL
 

A

6
’-

0
"
 

M
IN
.,
 S

E
E
 

D
E

T
A
IL
 

A

BOLT IS INSTALLED.

TOP OR BOTTOM OF BLOCKOUT AFTER �" x 18 

DRIVE NAIL ON BOTH SIDES WITHIN 2" OF THE 

501.01

AND 501.02.

1 �
"

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL  
(STRONG POST SYSTEM, POST AND BLOCKOUT DETAILS)

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.05

SHEET  2 OF 2

505

236

221

GR-2, 2A

PINE BLOCK 

TREATED

6"x8"x1’-2" 

REQUIRED

8’-0" POST 

& NUT

�"x18" BOLT 

& NUT

�"x10" BOLT 

�" WASHER

08/14

6
’-

0
"

8"
6"

1
’-

4
"

7
"

CRT POST

3"

4"

HOLE

�" DIA

HOLES

3�" DIA.

2
’-

4
�

"
SEE NOTE 5.

COMMON NAIL

GALV. STEEL 10D

PLANS. 

SPECIFIED BY THE ENGINEER IN THE 

STANDARD GR-10 TYPE III OR WHERE

THE CRT POST IS FOR USE WITH THE

HOLES

�" 

MATERIAL

RECYCLED

BLOCK OR

TREATED PINE

6"x8"x1’-2"

W6x9

W6x8.5 OR 

GALVANIZING

TO FACILITATE

OPTIONAL HOLE 

TO BE �" DIA.

AND BRACKETS

HOLES IN POSTS

RECYCLED MATERIAL.

PINE BLOCK OR 

6"x 8"x1’-2" TREATED 

SOUTHERN PINE
TREATED

4
"

1
4
"

�
"

�"
7�

"

7
"

7�"

PINE BLOCK.

4"x 8"x1’-2" TREATED 

4" WIDE BLOCKOUT

6" WIDE BLOCKOUT

GUARDRAIL

POST 

STRONG 

GUARDRAIL POSTS

SITES REQUIRING LONGER

GUARDRAIL INSTALLATION

 

DETAIL A

CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED GUARDRAIL

REPAIR ONLY

BLOCKOUT FOR MAINTENANCE
1�

"

�" HOLE

�" HOLE
�" HOLE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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A

ELEVATION

PLAN

NOTES:

SECTION B-B

SECTION A-A

SECTION C-C

A B

B C

C D

D

E

E

C

C

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

25’-0"

12’-6"
6’-3"

POST SPACING

PAY LIMITS ST’D. GR-6

1.

2.

3.

4.

5.

6.

7.

SEE SHEET 501.10.

FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS

#

#

#

8.

9.

THE LAST 3 TERMINAL POSTS MUST BE W6 X 8.5 STEEL.

THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT 

ALL POST SPACING 6’-3" C-C UNLESS OTHERWISE NOTED.

THE 18" DISTANCE FROM THE GROUND.

RAIL IS REQ’D., TAPER BOTH W-BEAM RAILS TO MAINTAIN

W-BEAM RAIL AND GROUND LINE IS 18".  WHEN DOUBLE

MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER

BEGINNING OF THE LOWER RAIL THROUGH POST  3.

LOWER W-BEAM RAILS ARE REQUIRED.  FROM THE 

A 8’-0" LONG POST MUST BE USED WHEN UPPER AND 

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1

1

DETAIL A SHEET 501.10

SEE END ANCHORAGE

1
1

SLOPES

DITCH

TOE OF 

8
’-

0
"

8
’-

0
"

6
’-

0
"

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1
1

6X8 WOOD POST

W6X8.5 STEEL OR

(9) (8) (7) (6) (5) (4) (3)

(2) (1)

SHEET 501.10

DETAIL B OR C 

ANCHORAGE

SEE END 

SLOPE

DITCH 

TOE OF 

ATTACH WITH �" BOLT 

RAIL BEHIND POST AND

BEND LOWER W-BEAM 

EDGE OF SHOULDER

SEE NOTE 2

BLOCKOUT

6X8X14" LG.

STANDARD

SHOULDER

POST W/�" BOLT

W-BEAM RAIL TO 

ATTACH LOWER

W/�" BOLT

BACK OF POST  

W-BEAM RAIL TO 

ATTACH LOWER

2’-0" MAX.

18" MAX. 

MAX.

2’-0"

SHOULDER

OR CUT/FILL BREAK

75’-0" MINIMUM TO THE HAZARD 

M
A

X
.

8
’-

0
"

PROFILE GRADE - SEE NOTES 1, 2 & 4

W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY

UNDIVIDED HIGHWAYS.

OF TRAFFIC) AND AT THE RUN-ON AND RUN-OFF ENDS ON 

THE RUN-ON END OF DIVIDED HIGHWAYS (LEFT AND RIGHT 

STANDARD GR-6 TERMINAL TREATMENT MAY BE USED AT 

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-6

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.09

SHEET  1 OF 2

505

221

BE ANCHORED PER SOLID ROCK CUT INSTALLATION (DETAIL F).

IF THE BACKSLOPE IS ROCK AND 1:1 OR STEEPER, THE W-BEAM MAY

POST  1 (8’-0" OFFSET).

BOTH W-BEAM RAILS TO BE 1’-0" BELOW FINISHED GRADE AT 

DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST  3.

18" (UP TO THE POINT WHERE THE RAIL CROSSES THE 

THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS

A SECOND RAIL IS REQ’D. WHERE THE DISTANCE BETWEEN

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

RAIL IS REQUIRED MULTIPLY LENGTH BY 2.

PAY LIMITS STD GR-2.  WHERE DOUBLE 

3’-0" MAX 5’-0" MAX

SLOPE

TOE OF DITCH 

TRAFFIC

RUN-ON AND RUN-OFF

OF ADJACENT TRAFFIC FOR 

RAIL LAPS IN DIRECTION 

TRAFFIC.

INSTALLED WITH RAILS LAPPED IN THE DIRECTION OF ADJACENT 

ALL TERMINAL RUN-ON OR RUN-OFF INSTALLATIONS SHALL BE 

7/12

FLATTER

6 OR
FLATTER

4 OR

SEE NOTES 3 & 4

RAILS

3" BETWEEN 

BELOW FINISHED GRADE

#1 POST 1’-0" MIN.

FOR GR-6 INSTALL.

ROADWAY SURFACE

MIN. RELATIVE TO 

BACKSLOPE HGT 4’-0" 

S
T

E
E

P
E

R

2
:1
 
O

R

NEVER EXCEED 45�"

BOTTOM OF DITCH SHALL 

TOP OF GUARDRAIL TO 

DITCH, DISTANCE FROM

AS GUARDRAIL CROSSES 

T
H

A
N
 
4
:1

N
O
 

S
T

E
E

P
E

R

1
0
:1

D
E

S
IR

A
B

L
E
 

*

*

12.5 OR FLATTER TO DITCH LINE

12.5 OR FLATTER TO DITCH LINE

*GUARDRAIL FLARE RATE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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3"

SECTION D-D

DETAIL E

�"

�
"

2"

2"

3
"

2
"

1
4
"

14"

SECTION E-E

DETAIL D

DETAIL A
END ANCHORAGE

SEE NOTE 1
�

SEE NOTE 1

�

SEE NOTE 1

1"

DETAIL B
END ANCHORAGE (POST)

7
�

"

DETAIL

ASSEMBLY

SEE ANCHOR

CONNECTOR

W-BEAM TERMINAL

DETAIL C
END ANCHORAGE (CONCRETE)

8
’-

0
"

8
’-

0
"

2�"

2�" 2�"

2�"

4
"

5
"

1�"

1
�

"

�" THICK STEEL PLATE

STEEL POST

W6 X 8.5 X 8’-0" LG.

7�"

7�"

3’-0"

4
"

4"

2
’-

0
"

2
’-

0
"

8
"

8
"

4
"

30" X 18"

HOOPS

3-  3 BAR 

NOTE:

1.

DETAIL F

SOLID ROCK CUT INSTALLATION

WASHER

ROCK

SOLID

TERMINAL CONNECTOR

GUARDRAIL W BEAM
ROCK CUT

2.

PLACE OF STEEL POST AT 8’-0" OFFSET.

CONCRETE END ANCHORAGE MAY BE USED IN 

DRILL �" HOLES IN PLATE OR IN POST FLANGES.

NUTS. IF PLATE IS WELDED TO POST DO NOT 

4 - �" X 1�"  LG. HEX HEAD BOLTS W/ HEX 

TO POST.  IF PLATE IS BOLTED TO POST USE 

�" STEEL PLATE MAY BE WELDED OR BOLTED

SLOT

4-1 X 1�" 

#

SEE NOTE 1

IN POST FLANGE.  

DRILL �"  HOLES
SEE NOTE 1

IN POST FLANGE.  

DRILL �" HOLES

SEE NOTE 1.

IS BOLTED TO POST.  

DRILL ONLY IF PLATE

4-�" DIA. HOLES.  

(4 REQ’D.)

BOLTS

�" ANCHOR 

#

18" LONG.

3-  3 BARS

ROCK FORMATIONS).

FOR SHALE OR OTHER SOFT 

FOR HARD ROCK OR 5’ LENGTH

EPOXY ADHESIVE (18" LENGTH

EITHER MECHANICAL OR SET IN

�" THREADED ANCHOR BOLTS

SEE DETAIL D

�" PLATE

SEE DETAIL D

�" PLATE

#

2�
"

2�
"

PAVED DITCH DETAIL

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

30" X 18"

3-  3 BAR HOOPS

LG. STEEL POST

W6 X 8.5 X 6’-0" 

1" 0 HOLE

GUARDRAIL HARDWARE

DETAILED ON STANDARD 

WASHERS TO BE AS 

LONG BLOCKOUT

STANDARD 6 X 8 X 14" 

NUT

SQ. WASH. &

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

SQUARE WASHER

�" THICK 

GR-6

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION 505

221

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 2

501.10

REVISION DATE

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

AND NUT

SQ. WASHER. 

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

7/12

STEEL POST

W6 X 8.5 

DETAIL A

SEE 

HEX BOLT

POST WITH �" 

W-BEAM TO 

ATTACH LOWER

WOOD POST

OR 6 X 8 

STEEL POST

W6 X 8.5 

PAVED DITCH

AT THE SAME THICKNESS AS THE 

IS TO BE FILLED WITH MORTAR GROUT

POST. AFTER POST INSTALLATION HOLE

DITCH FOR PLACEMENT OF GUARDRAIL

PROVIDED THROUGH THE PAVED

RECTANGULAR HOLE IS TO BE

1

ON SHEET NO. 501.02

CONNECTOR AS DETAILED 

SEE W BEAM TERMINAL 

*

*

2

BACKSLOPE

STEEPER

2:1 OR

1

2

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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TRAFFIC

2.

1.

 

3.

SEE NOTE 2

TERMINAL END

GUARDRAIL

STANDARD

NOTES:

89 7 6 5 4 3 2 1

A

4
'-

0
"
 

B.

SEE INDIVIDUAL MANUFACTURER'S PLANS FOR THIS INFORMATION.

AND OTHER INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, 

PAY LIMITS GR-7 TERMINAL

A

INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S

ALL STANDARD GR-7 TERMINALS SHALL BE INSTALLED WITH A 4 FT. OFFSET.A.

C.

6'-3"
 (TYP.)

6'-3
" (T

YP.)

LENGTH OF NEED (TYP.)

37'-6" (TYP.)

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-7

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.11

SHEET  1  OF 3

505

221 (4' FLARE)

4.

B

B

07/16

HEIGHT MEASURED AT TOP OF W-BEAM IS 27ƒ" MIN. - 28ƒ" MAX.

INSTALL AS SHOWN BELOW REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.

TO CURRENT MUTCD APPLICATION FOR TYPE 3 OBJECT MARKERS (OM-3).

HEAD WITH THE DIRECTION OF THE BLACK DIAGONAL STRIPES CONFORMING

STRIPES SHOULD BE APPLIED TO THE FULL AREA INSIDE THE IMPACT

HEADS, AMBER (YELLOW) REFLECTIVE SHEETING WITH BLACK DIAGONAL

W-BEAM END SECTIONS.  FOR TERMINALS EMPLOYING IMPACT (EXTRUDER)

SPECIFICATIONS, SHOULD BE APPLIED IN TERMINALS EMPLOYING 

YELLOW 8" X 36" REFLECTIVE SHEETING, IN ACCORDANCE WITH VDOT

D.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

APPROVED PRODUCTS LIST.
GUARDRAIL TERMINAL, STD. GR-7 SHALL BE FROM VDOT'S

CANNOT BE OBTAINED, CONSIDER ALTERNATIVE TERMINAL OPTIONS.

IF THE NECESSARY CLEAR RUNOUT AREA FOR THE GR-7 TERMINAL

FLARED END TERMINAL

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

501.12

REVISION DATE

TERMINAL END

GUARDRAIL

OF STANDARD

TANGENT POINT

GRADED SHOULDER

TANGENTIAL LINE

TERMINAL

GR-7

STANDARD

LC

4'-0" FLARE

GRADED SHOULDER

GUARDRAIL

GR-2 RADIAL

STANDARD

TERMINAL END

GUARDRAIL

OF STANDARD

TANGENT POINT

GRADED SHOULDER

TANGENTIAL LINE

TERMINAL

GR-7

STANDARD

LC

GUARDRAIL

GR-2 RADIAL

STANDARD

PREPARATION

INSTALLATION SITE

PREPARATION

INSTALLATION SITE

4'-0" FLARE

STANDARD SECTION OF GUARDRAIL.

LINE EXTENDED FROM THE END OF THE

OFFSETS ARE MEASURED FROM A TANGENTIAL

OFFSET)

(STANDARD SECTION

GUARDRAIL PROJECTED

STANDARD GR-2 RADIAL

AT THE STANDARD SECTION OFFSET.

SECTION OFFSET THE OFFSET WILL BE HELD

IF THE OFFSET IS LESS THAN THE STANDARD

OR GREATER

3000' RADIUS

TRAVEL LANES

3000 FT. RADIUS OR GREATER

FLARED TERMINAL PLACEMENT

3000 FT. RADIUS

LESS THAN 

TRAVEL LANES

3000 FT. RADIUS

INSIDE OF CURVE - LESS THAN

FLARED TERMINAL PLACEMENT ON

GR-7

505

221(4' FLARE)        

FLARED END TERMINAL

07/16

2016 ROAD & BRIDGE STANDARDS
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE
SPECIFICATION

505
221

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.13

SHEET  3 OF 3

15:1 TAPER

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

5’-0"

1.

2.

3.

4
’-

0
"

15:1 TAPER

M
IN
.

5
’-

0
"

4.

A

A

B

B

SECTION B-B

SECTION A-A

NOTES:

REQUIREMENTS FOR GR-7

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

HINGE POINT

10:1 (SEE NOTE1)

SEE NOTE 2

4:1 OR FLATTER

SEE NOTE 3

2’-0" MIN.

HINGE POINT

6:1 MAX.

10:1 DES.

SEE NOTE 2

FLATTER

3:1 OR 

SEE NOTE 2

SLOPE HINGE POINT

TRANSITION TO EXISTING SLOPE AT HINGE

EXISTING SLOPE

GRADE TO MATCH

SLOPE HINGE POINT

GR-7 TERMINAL

GR-7

PREPARATION REQUIREMENTS TAKE PRECEDENCE OVER THIS STANDARD.
FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE
 
GRADING MUST EXTEND A MINIMUM OF 5’-0" BEHIND THE END POST. 
FOR NEW CONSTRUCTION, RECONSTRUCTION, AND 3R WORK THE 10:1 SLOPE 
 
UPSTREAM UN-SHIELDED ROADSIDE AREAS.
NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE 
ABLE (3:1 OR FLATTER) AND FREE FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS 
THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERS-
 
SHOWN, IS REQUIRED.
PAVEMENT, THE MIN. OFFSET FROM BEHIND THE POST TO THE HINGE POINT,  AS 
FLAT OR IS A POSITIVE SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY 
ADJACENT TO FOR ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS 
THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL, AND 

4:1 SLOPE DESIRABLE - 3:1 SLOPE MAXIMUM TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

GUARDRAIL

STANDARD

01/14

SITE PREPARATION REQUIREMENTS FOR GR-7

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-9

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

501.16

REVISION DATE
505

TRAFFIC

50'

TOP VIEW

ELEVATION

NOTES:

W-BEAM GUARDRAIL

PAY LIMITS GR-9 TERMINAL

GR-9 TERMINAL

(1) (2) (3) (4) (5) (6) (7) (8) (9)

W-BEAM GUARDRAIL

1.

2.

3.

TRANSITION FROM GR-9 TERMINAL TO WEAK POST (STANDARD GR-8) GUARDRAIL

ST'D. GR-2 STRONG POST

ST'D. GR-2, 8 SPACES @ 6'-3" (WEAK POST)

ST'D. GR-8 

NOTE 2

50:1 FLARE PER 

1 FT. OFFSET

LENGTH OF NEED (SEE NOTE 3)6'-3" (TYP.) 6'-3" (TYP.)

NO FLARE
07/16

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

TANGENT END TERMINAL 

TERMINAL HEAD

TERMINAL HEAD

INCLUDED WITH THE GR-9 TERMINALS ON THE APPROVED PRODUCTS LIST.

BE FROM THE VDOT APPROVED PRODUCTS LIST.  STANDARD MB-3 TERMINAL OPTIONS ARE

MEETING NCHRP 350 OR MASH TESTING CRITERIA. ANY TERMINAL USED FOR THE GR-9 SHALL

TANGENT END TERMINAL (GR-9) SHALL BE A VDOT APPROVED PRODUCT

D.  HEIGHT MEASURED AT TOP OF W-BEAM IS 27ƒ" MIN. - 28ƒ" MAX.

   SHOWN ABOVE REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

C.  DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.  INSTALL AS 

   COLOR OF TAPE SHALL BE AMBER (YELLOW).

   APPLICATION FOR DIAGONAL STRIPES ON OBJECT MARKERS AND BRIDGE END PANELS.

B.  DIRECTION OF THE REFLECTIVE TAPE ON THE TERMINAL HEAD SHALL CONFORM TO MUTCD

   WAY IS LIMITED, THE OFFSET CAN BE DECREASED AS DIRECTED BY THE ENGINEER.

   TERMINAL HEAD FROM ENCROACHING ON THE SHOULDER FOR 3R WORK WHERE RIGHT OF

   WITH A 1 FT. OFFSET ACCOMPLISHED WITH A 50:1 FLARE TO PREVENT THE GUARDRAIL 

A.  ALL STANDARD GR-9 TERMINALS (SIMILAR TO AS SHOWN ABOVE) SHALL BE INSTALLED

INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S INSTALLATION

MANUFACTURER'S PLANS FOR THIS INFORMATION.

INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  SEE INDIVIDUAL 

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, AND OTHER 

2016 ROAD & BRIDGE STANDARDS
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

REQUIREMENTS FOR GR-9

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

SECTION A-A

SECTION B-B

SITE PREPARATION REQUIREMENTS FOR GR-9

SECTION C-C

DETAIL A

4:1 OR FLATTER

HINGE POINT

B

B

EXISTING SLOPE

15:1 TAPER

5’-0"

HINGE POINT

3R WORK ONLY

(SEE NOTE 4)

GR-9 TERMINAL

HINGE POINT

3:1 OR FLATTER

A

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

STANDARD GR-2

NOTES:

SLOPE HINGE POINT

SLOPE HINGE POINT

SLO
PE

EXIST. DITCH

AGGREGATE

  21 B 

3R WORK ONLY

(SEE NOTE 3)

(SEE NOTE 2)

2’-0"

1.

2.

3.

4.

5.

6.

2
’-

0
"

M
IN
.

C

C

(SEE NOTE 2)

10’-0"

(SEE NOTE 5)

10:1 TAPER

A

(SEE NOTE 5)M
IN
.

5
’-

0
"

25’-0"

SEE DETAIL A FOR 3R WORK ONLY

(SEE NOTE 2)

MIN.

SLOPE AT HINGE

TRANSITION TO EXISTING 

EXISTING SLOPE 

GRADE TO MATCH 

(SEE NOTE1)

10:1 

MIN.

 2’-0" 

10:1 (SEE NOTE 1)

(SEE NOTE1)

10:1 

GR-9

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.17

SHEET 2 OF 2

01/14

4:1 SLOPE TO TOE OF SLOPE

3:1 MAX. SLOPE TO TOE OF SLOPE 4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

25’-0"

(SEE NOTE 2)

TO TOE OF SLOPE

4:1 SLOPE OR FLATTER

 

PRECEDENCE OVER THIS STANDARD.

FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE PREPARATION REQUIREMENTS TAKE 

 

THE TAPER FOR NEW CONSTRUCTION WILL BE 15:1.  FOR 3R WORK THE MINIMUM ALLOWABLE TAPER IS 10:1.

 

SUITABLE MATERIAL AS APPROVED BY THE ENGINEER, AT ROADWAY SHOULDERS.

WITHOUT EXTENDING THIS SLOPE BEYOND THE DITCH BOTTOM.  USE   21B AGGREGATE, OR OTHER 

GRADED SLOPE INTO THE EXISTING DITCH SLOPE TO COVER THE FOUNDATION TUBES AND SOIL PLATES 

SLOPE EXTENDING A MINIMUM OF 2’-0" BEHIND THE BLOCKED OUT POST.  FROM THE HINGE POINT, TIE THE 

FOR 3R WORK, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO THE NEW CONSTRUCTION WITH  

 

5’-0" BEHIND THE END POST.  

FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND A MINIMUM OF 

 

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE 

THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE AND FREE 

 

TO THE HINGE POINT,  AS SHOWN, IS REQUIRED.

THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM BEHIND THE POST 

ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE SLOPE DUE TO 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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GUARDRAIL AT LOW-FILL CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

505

221

GR-10

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.19

SHEET  2 OF 2

DIRECTION OF TRAFFIC

25’-0" MIN.

ST’D. GUARDRAIL POST

ST’D. GUARDRAIL POST

DIRECTION OF TRAFFIC

OF SKEW

DEGREE

WIDTH

PERPENDICULAR

25’-0" MIN.

WITH DOUBLE BLOCKOUTS

CRT POST 

6
’-

0
"

1
’-

4
"

CULVERT

BOX 

CRT WOOD POST 

6" x 8" x 6’-0" 

8"

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

25’-0" MIN.

25’-0" MIN.

POST

ST’D. GUARDRAIL 
POST

ST’D. GUARDRAIL 

LIMITS OF PAYMENT FOR ST’D. GR-10

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

PLAN 

PLAN 

LIMITS OF PAYMENT FOR ST’D. GR-10 50’-0" MIN.50’-0" MIN.

RUN-OFF TREATMENT).

USE APPROPRIATE 

(FOR A 4 LANE ROADWAY 

NOTE:

A

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

SKEW
WIDTH (FEET)

MAX. PERPENDICULAR

0°

5°

10°

15°

20°

25°

30°

35°

40°

45°

22.90

22.60

22.10

21.40

20.60

19.60

18.40

17.10

23.00

15.60

TYPE III-THREE POSTS OMITTED

NOTES:

GR-2, 2A.

SEE STANDARD 

AND BLOCKOUTS, 

GUARDRAIL POSTS 

FOR DETAILS OF 

CULVERT

BOX

CULVERT

BOX

CULVERT

BOX
GRADE

FINISHED

OMITTED TOP VIEW

THREE POSTS 

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

W-BEAMS.

TWO NESTED 

NESTED W-BEAMS.

ST’D. GR-2 WITH
NESTED W-BEAMS.

ST’D. GR-2 WITH

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

DEFLECTION

DYNAMIC

MIN 5’-0" 

DEFLECTION

DYNAMIC

MIN 5’-0" 

A

A A

A A

A A

A A

A

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

*

*

CLOSEST POINT OF POST TO STRUCTURE. 

"A" THE MINIMUM ALLOWABLE DISTANCE BETWEEN

MIN.

 50’-0" 

SEE NOTE 4

NOTE 5

SEE 

NOTE 5

SEE 

NOTE 4

 SEE 

50’-0" MIN.

NOTE 5

SEE 

NOTE 5

SEE 

BOX CULVERT

6.

5.

4.

3.

2.

1.

TYPE III THREE POSTS OMITTED
TWO WAY TRAFFIC

ELEVATION

TYPE III THREE POSTS OMITTED
ONE WAY TRAFFIC

ELEVATION

AND BE BOLTED TOGETHER USING ONE SET OF BOLTS AT EACH SPLICE.

ALL SPLICES IN NESTED W-BEAM SECTIONS MUST COINCIDE AT A COMMON POINT

6"x8"x14" WOOD OR RECYCLED MATERIAL BLOCKOUTS.

TWO NESTED W-BEAM GUARDRAILS, CRT WOODPOST, 6’-3" SPACING, WITH TWO

MAXIMUM).

TWO NESTED W-BEAM GUARDRAILS, SEE TABLE FOR ALLOWABLE WIDTHS (25’-0"

GUARDRAIL POST SPACING SHALL BE IN ACCORDANCE WITH STANDARD GR-2.

ACCORDANCE WITH SECTION 221 OF THE SPECIFICATIONS.

SPECIFICATIONS.  MATERIAL REQUIREMENT FOR COMPONENTS SHALL BE IN

GUARDRAIL INSTALLATION SHALL BE IN ACCORDANCE WITH SECTION 505 OF THE

FILL ABOVE THE TOP SLAB OF THE BOX CULVERT IS LESS THAN 4’-0".

THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH OF

2
’-

4
�

"
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ALL STRUCTURAL STEEL, INCLUDING BOLTS, NUTS, AND WASHERS SHALL BE

GALVANIZED.

 

 

 

 

  

 

 

 

TESTS HAVE SHOWN THAT ALTHOUGH THIS RAIL DEFLECTS HORIZONTALLY

TWO OR THREE FEET, ADEQUATE VEHICLE CONTAINMENT AND RE-DIRECTION

IS ACHIEVED.  THE RESULTING MORE GRADUAL DECELERATION THUS PRODUCES

A SAFER CONDITION THAN AFFORDED BY OTHER BRIDGE RAILINGS.

 

DETAILS ON THIS SHEET ARE TO BE USED FOR BOTH STRAIGHT AND 

WELDED NUTS) WITH HEX NUTS AND WASHERS AS SHOWN.  THREADED  

RODS MAY BE 0.781 MIN. DIAMETER WITH ROLLED THREADS.  NUTS SHALL 

CONFORM TO A307 REQUIREMENTS AND SHALL BE TAPPED OR CHASED 

AFTER GALVANIZING.  BOLTS AND NUTS SHALL HAVE CLASS 2A AND 2B FIT 

MAY BE FOUND IN RESEARCH REPORT 230-1, "TUBULAR W-BEAM BRIDGE RAIL", 

OF RESEARCH STUDY 2-5-78-230 "BRIDGE RAIL TO CONTAIN HEAVY TRUCKS 

AND BUSES", TEXAS TRANSPORTATION INSTITUTE, OCTOBER 1978.

APPROACH GUARDRAIL POSTS SHALL BE SPACED AT 6'-3" ADJACENT TO THE

CONDUCTED IN ACCORDANCE WITH NCHRP REPORT 153. TEST DOCUMENTATION 

THIS RAIL HAS BEEN SUCCESSFULLY EVALUATED BY FULL SCALE IMPACT TESTS 

FOR DETAILS OF GUARDRAIL, SEE GR-2 OF THE ROAD AND BRIDGE 

STANDARDS.

RAIL POSTS MAY BE VERTICAL OR PERPENDICULAR TO ADJACENT ROADWAY

GRADE AND CROSS SLOPE. TOP OF PEDESTAL SHALL BE SLOPED AS 

NECESSARY FOR PERPENDICULAR INSTALLATION.

SKEWED BOXES.

FOR DETAILS OF BOX CULVERTS, SEE THE BOX CULVERT STANDARDS.

THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH

OF FILL ABOVE THE TOP SLAB OF THE BOX CULVERT IS LESS THAN 3'-7".

DETAILS SHOWN ARE FOR INSTALLATION ON NEW BOX CULVERTS. INSTALLATION

OF PEDESTALS ON EXISTING BOX CULVERTS SHALL BE IN ACCORDANCE WITH

PLACED BETWEEN 3 AND 6 INCHES FROM THE EDGE OF THE PEDESTAL.

   
 

TOLERANCES. BOLTS SHALL BE EMBEDDED 8" INTO THE CONCRETE.

1
'-

9
"

LONGITUDINAL SECTION

C

PLAN

6'-3"

9"

MINIMUM

9"

MINIMUM

6'-3" SPACING AS NECESSARY 6'-3"

RAIL POST & PEDESTAL

NOTE: MAINTAIN 6'-3" POST SPACING WHEREVER POSSIBLE

FOR USE WITH 25' STANDARD RAIL SECTION. SYMMETRY

OF POST SPACING IS NOT NECESSARY.

END OF BOX

CULVERT END OF BOX

CULVERT

THE GUARDRAIL INSTALLATION SHALL CONFORM WITH SECTION 505 OF THE

 

 

 

 

  
 

 

 
 

 

 

 

 

  
 

 

THE CONTRACTOR SHALL DETERMINE THE NUMBER OF PEDESTALS REQUIRED FOR

GUARDRAIL INSTALLATION ACROSS THE BOX, PEDESTAL HEIGHT AND DIMENSIONS

 
 

(CLASS A4) AND REINFORCING STEEL USED IN THE PEDESTALS SHALL BE FIELD

OF THE BR SERIES REINFORCING BARS.  THE QUANTITY OF CONCRETE

VERIFIED AND PAID FOR AT THE UNIT PRICE BID FOR THE CORRESPONDING

BOX QUANTITIES. THE RAILING (TEXAS T-6) SHALL BE MEASURED IN 25 FT. 

SECTIONS AND PAID FOR AT THE CONTRACT UNIT PRICE PER LINEAR FOOT

BR SERIES BARS SHALL BE  5 IN SIZE.

INSTALLATION.

PRECAST BOXES SHALL BE TREATED AS AN EXISTING BOX FOR PEDESTAL 

STANDARD BOX CULVERT GUARDRAIL

GENERAL NOTE:

BRIDGE DIVISION

 AND 

STRUCTURE

TUBULAR GUARD RAIL SHALL BE FURNISHED AND INSTALLED IN 25 FT. 

SECTIONS.  TUBULAR RAIL MEMBER SHALL BE EXTENDED AND CONNECTED TO AT 

MORE SUCH POSTS SHALL BE USED TO UTILIZE 25 FT. STANDARD SECTIONS.

LEAST THE FIRST SOIL EMBEDDED POST AT EACH END OF THE STRUCTURE.  

TUBULAR RAIL SINCE ITS FLEXIBILITY IS SIMILAR TO THE STANDARD METAL 

BEAM GUARDRAIL.  DO NOT INSTALL ADDITIONAL POSTS AT 3'-1•" CENTERS. 

FULLY ANCHORED GUARDRAIL MUST BE ATTACHED AT BOTH ENDS OF TUBULAR RAIL.

OANCHOR BOLTS SHALL BE ‡"  A307 (OR A36 THREADED RODS WITH TACK

SPECIFICATIONS.

CURRENT VIRGINIA DEPARTMENT OF TRANSPORTATION ROAD AND BRIDGE 

#

TESTED - NCHRP 350 TEST LEVEL 2

DESIGN SPEED IS 45 MPH OR LESS.

THIS UNIT IS ONLY TO BE USED WHEN

(TEXAS  T-6)

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 3

501.22

REVISION DATE

BGR-01

IN ACCORDANCE WITH SECTION 410 OF THE SPECIFICATIONS.

SEC. 412 OF THE SPECIFICATIONS EXCEPT THAT DOWELS SHALL BE
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NOMINAL FACE OF RAIL

9•"

2ƒ" 1ƒ"5"

5‡"
•"

3„"

6
"

1
•

"
1
•

"
3
"

ƒ
"

ƒ
"

4
"

†" BASE PLATE
(1" X 1•" SLOTTED HOLES)

C

1"

L 1" X 1•" SLOTTED

HOLES

ƒ" X 1•" SLOTTED

HOLE IN POST

DO NOT WELD WEB

2
"

1
'-

9
"

2
'-

3
„

"
 
(
R

A
IL
)

-

2•"

6-12

PART TRANSVERSE SECTION

2
'-

2
†

"
 
(
P

O
S

T
)

6-12

SLOPE: ‚" PER FT.

ƒ" NOM. PIPE SLEEVE

  WASHERS

/

PL 6" X …" X 8"

(1" O HOLES)

5"

& 1ƒ" WASHERS.  

BOLTS, HEX NUTS

 4 - ‡"  ANCHOR 

1'-9"

3"

5ƒ"

2 PLACES

2
"

V
A

R
IE

S

3-BR1

A

A

HEX OR BUTTON HEAD

POST W6X9

OR W6X8.5

2 - 12 GA. W-BEAM

MEMBERS WELDED TO

TUBULAR SHAPE

TOP SLAB OF

BOX CULVERT

C

O 3"

1'-6"

SECTION A-A

B

3-BR2

2
"

B

RAIL POST &

PEDESTAL

LC

BR SERIES SHAPES

EXISTING BOX

NEW BOX

3"

1'-6"

1
'-

9
"

3
"

BR2

BR1

(ANCHOR BOLTS NOT SHOWN)

SECTION B-B

5
†

"

… ƒ
…

BRIDGE DIVISION

AND

STRUCTURE 

CULVERT

OF BOX 

TOP SLAB 

ROADWAY

FINISHED 

TOP OF 

  †" A307 BOLT

6†"

3" LONG.  USE 2-1•"O

+

(TEXAS T-6)

STANDARD BOX CULVERT GUARDRAIL

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

BGR-01

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.23

SHEET  2 OF 3
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SEE NOTE 6
C

SECTION C-C

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON PLANS.

ELEVATION

RUN ON

PLAN

A

B

1 2

3 4

5

7 8 9

SECTION A-A SECTION B-B

B

A

C I

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

5

6

7

9

8

10

4

3

2

1

4

7

4

5 6

58

53

1 2 3 4

1
2

10

1

9

10

1’-0"

4’-0"

5"

9
"

7
’-

6
"

6
’-

0
"

9
"

WASHER FOR �" BOLT

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

1
�

"

1
�

"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE I

- RUN-OFF, 2-GR-FOA-1, TYPE II

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE I

ONE SET INSIDE THE OTHER.

TWO SECTIONS OF W-BEAM

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD 6" x 8" WOOD POST AND BLOCK

STANDARD W-BEAM TERMINAL CONNECTOR

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

(TYPE  )

6

9WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

BLOCK OR RECYCLED MATERIAL 

8" X 8" X 14" LONG TREATED PINE 

8" X 8" X 7’-6" LONG WOOD POST & 

END TREATMENT 

GR-2 OR TERMINAL

MIN. 4 SPACES

NUT (SEE ST’D. GR-HDW)

�" X 2" LONG GUARDRAIL BOLT & RECESSED 

(SEE ST’D. GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 3 OF 3)

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

1

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS)

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.25

SHEET  1  OF 3

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

RECESSED NUT

�" X 18" LONG GUARDRAIL BOLT AND 

SEE NOTES 4 & 5.

BOLT & NUT.

�" GUARDRAIL 

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED,

BLOCKOUT DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL 

�" X 18 BOLT IS INSTALLED.

BOTTOM OF THE BLOCKOUT AFTER  

DRIVE NAIL WITHIN 2" OF THE TOP OR

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APPROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS

POSTS 1 THROUGH 4 ARE CENTER DRILLED 

BOTTOM WOOD BLOCKS LOCATED ON 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

5�"

01/14

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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PLAN

(TYPE I)A

SECTION A-A SECTION B-B SECTION C-C

543

2

76 8 9

ELEVATION

B

C
B

1 2 3 4

3 5 6 4 5 4 5

758

1

2

1

2

3

4

5

6

7

8

1’-0"

4’-0"

6"

5"

6
’-

0
"

9
"

7
’-

6
"

9
"

1
�

"

1
�

"

SEE NOTE 6

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE I

- RUN-OFF, 2-GR-FOA-1, TYPE II

STANDARD W-BEAM TERMINAL CONNECTOR

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

(SEE SHEET 3 OF 3)

1. 

2. 

3. 

4. 

5. 

6. 

7.

C A

�" X 2" LONG GUARDRAIL BOLT & 

GR-HDW)

RUN ON

9

9

1

9

WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

1

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS)

W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

501.26

REVISION DATE

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

OR RECYCLED MATERIAL

ST’D. 6X8X14" LG. TREATED PINE BLOCK

ST’D. W6X8.5 OR  W6X9 STEEL POST

PINE BLOCK OR RECYCLED MATERIAL

STANDARD 6" X 8" X 14" LONG TREATED 

W8 X 13 X 7’-6" LONG STEEL POST WITH 

RECESSED NUT

�" X 10" LONG GUARDRAIL BOLT & 

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL 

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE I

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

SEE SHEET 3 OF 3)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED,

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

SECURED WITH �" GUARDRAIL BOLTS 

1 THROUGH 4 ARE CENTER DRILLED AND 

BOTTOM WOOD BLOCKS LOCATED ON POSTS 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

  

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

01/14
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54

5
7

108

53

1
2

5,6

(W BEAM OMITTED)

1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

SEE NOTE 7

ITEM

 1

 2

 3

 4

 5

 6

 7

 8

 10

 11

MATERIAL/SPECIFICATIONS/NOTES

11

9

9

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

4’-0"

1’-0"

5"

9
"

6
’-

0
"

7
’-

6
"

9
"

WASHER FOR �" BOLT

1�
"

1�
"

6
�

"

8
�

"

BD

4

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 
STANDARD W-BEAM TERMINAL CONNECTOR

RECESSED NUT.

�" X 18"  LG. GUARDRAIL BOLT AND 

STANDARD 6" X 8"  WOOD POST AND BLOCK.

STANDARD W-BEAM RAIL

RUN ON (TYPE I)

5�"

9

11

FIXED OBJECT ATTACHMENT

1

1

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

SECTION A-A SECTION B-B
SECTION C-C

SECTION D-D

ELEVATION

PLAN

FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL  (WOOD POSTS)

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

NOTES:

2.

3.

4.

5.

6.

7.

1.

8.
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REFERENCE

SPECIFICATION
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GR-FOA-2

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 3

501.28

REVISION DATE

NUT (SEE STANDARD GR-HDW) 

�"X 2" LONG GUARDRAIL BOLT AND RECESSED

(SEE SHEET 3 OF 3)

WOOD BLOCKOUT FOR RUBRAIL 

OR RECYCLED MATERIAL

8" X 8" X 14" LONG TREATED PINE BLOCK 

8" X 8"  X 7’-6" LONG WOOD POST AND 

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

2

STANDARD GR-FOA-2 TYPE IBEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

WITH WASHER

LAG BOLT

�" X 3" 

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED

TREATMENT

OR TERMINAL END 

MIN. 4 SPACES GR-2 

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

BOLT IS INSTALLED.

BOTTOM OF BLOCKOUT AFTER �" X 18 

DRIVE NAIL WITHIN 2" OF THE TOP OR 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT

SECTION C-C AND D-D.  SHOP FABRICATION

RUBRAIL MUST BE TWISTED 35° BETWEEN

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

9.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SECTION A-A
SECTION B-B SECTION C-C SECTION D-D

(W BEAM OMITTED)

ELEVATION
1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

PLAN

SEE NOTE 7

ITEM MATERIAL/SPECIFICATIONS/NOTES

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

1’-0"

9
"

6
’-

0
"

7
’-

6
"

9
"

1�
"

1�
"

6
�

"

8
�

"

NOTES:

BEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

SEE SHEET 3 OF 3)

TYPE II RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

BD

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

STANDARD W-BEAM TERMINAL CONNECTOR

RECTANGULAR PLATE WASHER (SEE STANDARD 

GR-HDW)

2.

3.

4.

5.

6.

7.

STANDARD W-BEAM RAIL

1.

RUN ON (TYPE I)

5�"

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

9
"

NUT (SEE STANDARD GR-HDW)

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

END TREATMENT 

OR TERMINAL 

MIN. 4 SPA. GR-2 

4’-0"

5"

WITH WASHER

LAG BOLT 

�" X 3" 

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

STANDARD GR-FOA-2 TYPE I

FIXED OBJECT ATTACHMENT

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

4 & 5

SEE NOTES 

BOLT, & NUT.

�" GUARDRAIL

THE OTHER

ONE SET INSIDE 

OF W-BEAM

TWO SECTIONS 

VIRGINIA DEPARTMENT OF TRANSPORTATION
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SPECIFICATION
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REVISION DATE

501.29

SHEET  2 OF 3

GR-FOA-2

FOR USE WITH SAFETY SHAPE - (STEEL POSTS)

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

RECYCLED MATERIAL.

6" X 8" X 14" LG. TREATED PINE BLOCK OR 

W8 X 13 X 7’-6" LG. STEEL POST WITH STD.

(SEE SHEET 3 OF 3) 

WOOD BLOCKOUT FOR RUBRAIL

NUT

�" X 10" LONG GUARDRAIL BOLT AND RECESSED 

�" X 2" LONG GUARDRAIL BOLT AND RECESSED 

OR RECYCLED MATERIAL

ST’D. 6" X 8" X 14" LG. TREATED PINE BLOCK

ST’D. W6 X 8.5 OR W6 X 9 STEEL POST W/

 1

 2

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 

 3

 4

 5

 6

 7

8

 9

 10

 9

10
8

1

8

4

6

1

8343

4

10

97

54

42

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT 

SECTIONS C-C AND D-D.  SHOP FABRICATION 

RUBRAIL MUST BE TWISTED 35° BETWEEN 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS  LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

8.
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ELEVATION

PLAN

ITEM 7 DETAIL

ITEM 8 DETAIL

RUBRAIL AND HARDWARE DETAILS

BEARING PLATE ITEM 10  DETAIL

RUBRAIL BLOCKOUT DETAIL

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

1
4

�"

�"

�"

7�"

3"2"

RAD.

TYP.

TYP. 2 PLACES

11"

1
0
"

3"3
"

5�"

4
�

"

SPACING MAX.

TYPE II

RUN-OFF

ONE WAY TRAFFIC

Typ. 2 plcs.

12
1

�"

�"

�"

2"

3
"

3" 3
"

�"

�"

1"

3’-1�" 

4"

1�"

1�"

1�"

6’-11"

3’-0
"

3’-1�" 

6
"

2’-0"

5"

8"

�" ASTM A36M PLATE

1�"

1
�

"
3
�

"
3
�

"

4" 4"

2�"

3�
"

6’-3" 3’-1�"3’-1�"

1
�

"

5’-6"

3’-3"

C6x8.2

NOTES:

�"

6
�

"

TYP.

RAD.

�" 

�"x2�" (Typ.)

POST BOLT SLOTS

(TYP. 4 PLACES)

DRILL 1 �" DIA. HOLE

SIDE OF THE ROADWAY THE TRANSITION IS USED.

HAND MUST BE SPECIFIED DEPENDING ON WHICH

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT

CAN BE FIELD CUT AND BENT USING HEAT.

(SEE NOTE 1)

SHOWN AND WELD

BEND WEB AS

TRIM FLANGES,

TYP. 2 PLACES

�" DIA.

7
"

3
�

"
1"

4" THICKNESS

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 6�"

2 4�"

3

4

1.

(TYP.)

DIAMETER HOLE

DRILL THRU �" 
3"2"

3�"

1�"

CONNECTOR

TERMINAL 

STD. W-BEAM

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 4�"

2 3�"

3

4

2"

1"

STEEL POSTS WOOD POSTS

STD. GUARDRAIL

THICKNESS X 9’-11"

1 1�" X 10 GA.

DRILL THRU �" DIA. HOLE

TERMINAL CONNECTOR.

AS NEEDED TO ATTACH W-BEAM

*

*

 �"x1�" (TYP.)

 SPLICE BOLT SLOTS
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501.30

REVISION DATE

BARRIER AND ATTACH FLUSH TO SLOPE.

THE SLOPE OF THE PARAPET OR 

FABRICATE TO BE CONSISTANT WITH 

(SEE NOTE 1)

BEND AND WELD.

CUT FLANGE,

STANDARD GR-FOA-2 TYPE II

RUN-OFF FIXED OBJECT ATTACHMENT

INDICATES EXTRA POST REQUIRED FOR 

01/14

GR-FOA-2 & 4
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1.

2.

3.

4.

5.

TYPE I

TYPE II

TYPE III

8�"

1 2 3 4 5 6 8 9

C

C

D

D

A

A

B

B

POST THICKNESS

4�"

2"

1"

ITEM

STANDARD W-BEAM RAIL

(W-BEAM OMITTED)

1

2

3

4

4 SPACES AT 1’-6�"

6"

4’-0"

6
’-

0
"

6
’-

0
"

9
"

1�"

7" x 4"

3�"

9
"

4 SPACES AT 3’-1�"

1 432

TRAVEL LANE (RUN-ON)

TRAVEL LANE (RUN-ON)

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

TWO RUN-ON SECTIONS (WITH 2 RUBRAILS SHOWN)

ONE RUN-OFF SECTION (WITH 1 RUBRAIL REMOVED)

TWO RUN-OFF SECTIONS (WITH 2 RUBRAILS REMOVED)

WOOD BLOCKS

RUBRAIL

MATERIALS/SPECIFICATIONS/NOTES ITEM MATERIALS/SPECIFICATIONS/NOTES

(SEE SHEET 2 OF 2)

C6 x 8.2 RUBRAIL 

(SEE SHEET 2 OF 2)

WOOD BLOCKOUT FOR RUBRAIL

6�
"TYP.

PLAN

ELEVATION

SECTION A-A SECTION B-B

SECTION C-C SECTION D-D

7

BARRIER-FIXED OBJECT ATTACHMENT

BLOCKED-OUT W-BEAM MEDIAN 

VIRGINIA DEPARTMENT OF TRANSPORTATION

505
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SPECIFICATION

GR-FOA-4

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.31

SHEET  1  OF 2

(FOR USE BETWEEN STANDARD MB-7D AND STANDARD MB-3)

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

10’-0"

1’-1"

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

5"

RECESSED NUT

�" X 2" LONG GUARDRAIL BOLT AND 

RECESSED NUT
�" x 10" LONG GUARDRAIL BOLT AND 

9

ONE RUN-ON SECTION (WITH 1 RUBRAIL RETAINED)

MB-7D

STANDARD

CONC. MEDIAN BARRIER ST’D. MB-7D

ANCHOR BOLTS, 6" LONG

THREE �" EXPANSION

SEE NOTE 5

1

2

3

4

5

6

7

8

9

CYCLED MATERIAL.

TREATED PINE BLOCK OR RE-

POSTS, ST’D. 6" X 8" X 14" LONG

ST’D. W6 X 8.5 OR W6 X 9 STEEL

2 4 4 5 3 4 3 4 4

7 8 4 6

9

1

9

9

9

UNDER NUTS.

NO MORE THAN �" BEYOND NUTS.  USE LOCK WASHERS 

TERMINAL CONNECTORS ON EACH SIDE.  BOLTS TO PROJECT 

THE CONCRETE MEDIAN BARRIER ATTACHING THE W-BEAM 

WASHERS ARE TO BE USED WITH HOLES DRILLED THROUGH 

APPROPRIATE LENGTH �" ASTM A449 HEX BOLTS WITH 

  

(LENGTH AS REQUIRED)

TO BE DRILLED AND SECURED WITH �" GUARDRAIL BOLTS

BOTTOM WOOD BLOCKS LOCATED ON POSTS 1 THROUGH 4 ARE

 

BOLTED TO POSTS 2 AND 4.

ATTACH LOWER BLOCKS AND/OR RUBRAIL.  RUBRAIL IS NOT 

POSTS 1, 2, 3, 4 AND 5 REQUIRE AN ADDITIONAL HOLE TO 

 

VDOT ROAD AND BRIDGE STANDARDS.

ALL GUARDRAIL COMPONENTS ARE TO BE IN ACCORDANCE WITH 

 

ALL GUARDRAIL POSTS ARE TO BE STEEL.

 

NOTES:

USE LOCK WASHER UNDER NUT.

TO PROJECT NO MORE THAN �" BEYOND NUT.  

FLANGES & RUBRAILS.  LENGTH AS REQ’D.  BOLT 

POST.  �" GUARDRAIL BOLT TO GO THRU BOTH 

TO ALLOW OVERLAPPING IN ORDER TO FIT INSIDE 

HOLE IN RUBRAIL WILL BE VERTICALLY ELONGATED 

STANDARD GR-FOA-4

FIXED OBJECT ATTACHMENT

1

ST’D. MB-3

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 2 OF 2)

BENT PLATE RUBRAIL 

�" X 3" LAG BOLT WITH WASHER

SEE NOTE 4.

AND RECESSED NUT.

�" GUARDRAIL BOLT

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED, 

SCHEDULE 40, GALV. PIPE

STEEL SPACER TUBE 6" I.D. X 9" LONG,

ST’D. W-BEAM TERMINAL CONNECTOR

01/14
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CL
SPLICE

VARIABLE

RUN OFF

RUN ON

(TYPE I )
(ONE WAY TRAFFIC TYPE II )

ST’D. GUARDRAIL4 SPACES @ 3’-1�"
4 SPACES

 @ 1’-6�"

D

D

SECTION D-D

CL

SPLICE

505

FOA-CZ

TRANSITION

RUN ON END

GRADE

FINISHED 

3’-1�" 3’-1�"

SEE NOTE 4

GUARDRAIL

STANDARD

VARIABLE

WORK ZONE

CONSTRUCTION

1’-1"2’-0"

SERVICE

TRAFFICE BARRIER

SEE NOTE 1

THE OTHER

 ONE NESTED INSIDE 

TWO SECTIONS W-BEAM

6.

 

    

5.  

 

  

4.  

 

 

3.  

 

 

 

 

2.  

 

 

1.  

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.33

SHEET 1 OF 1FIXED OBJECT ATTACHMENT METHODS FOR CONSTRUCTION ZONES

W-BEAM GUARDRAIL INSTALLATION CRITERIA

SEE NOTE 3

1’-0" MAX.

 TERMINAL CONNECTOR

STANDARD W-BEAM 

INSTRUCTIONS ON PERMANENT INSTALLATION.      

IN CONSTRUCTION ZONES ONLY.  REFER TO STANDARD GR-FOA FOR 

THESE INSTRUCTIONS APPLICABLE FOR TEMPORARY INSTALLATION 

 

TRAFFIC BARRIER SERVICE CONCRETE.

COST OF TRANSITION TO BE INCLUDED IN PRICE BID PER FOOT OF

 

FOR OTHER REASONS.

RUN OFF (TYPE II) GUARDRAIL TO BE USED ONLY WHEN REQUIRED

 

(TYPE I).

FOR TWO-WAY TRAFFIC DESIGN, USE RUN-ON END TRANSITION 

 

LOCKING NUTS.

HEX HEAD MACHINE BOLTS WITH BEVELED WASHERS AND SELF-

AND APPROVED BY THE ENGINEER.  ALL BOLTS ARE TO BE �" DIA. 

BOLT LENGTHS ARE TO BE ESTABLISHED BY THE CONTRACTOR 

 

DIAMETER NOMINAL PIPE.

HOLES, WHERE SHOWN, SHALL BE FORMED WITH SLEEVES OF 1�" 

BARRIER SERVICE

OR CONCRETE 

BRIDGE PARAPET 

SAFETY-SHAPE 
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TABLE I

TABLE II

SHOULDER RECOVERABLE

AREA-6:1 SLOPE

S

WIDTH

(P )
WIDTH

PAVED SHOULDER

S

OFFSET FROM

TO FACE OF GUARDRAIL

(O)

(O)

TO FACE OF GUARDRAIL

OFFSET FROM

S

PAVED SHOULDER

WIDTH

(P )

15’

13’

11’

3’ or 4’

12’

10’

8’

15’

13’

11’

8’

12’

10’

8’

6’

5’

8’

9’

GR-INS

ASPHALT CURB SECTION

CURB

4" ASPHALT

4"

SHOULDER

PAVED

APPROACH

MATERIAL

BACK-UP

CONCRETE

ASPHALT

12’ MINIMUM

1’ TO 2’

TOTAL SHOULDER

(S)

17’ 12’ 14’

(S)

WIDTH

TOTAL SHOULDER

17’ 12’ 14’

6’ or 10’

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.39

SHEET 6 OF 8
W-BEAM GUARDRAIL INSTALLATION CRITERIA

OR SHOULDER

TRAVEL LANE

SHOULDER

12’ MINIMUM

BUT NO STEEPER THAN 6:1

SLOPE STEEPER THAN 10:1

SHOULDER HINGE POINT

2’ OR LESS

SHOULDER

SHOULDER HINGE POINT

VARIES

MEASURING GUARDRAIL HEIGHT ON FRONT SLOPE RELATIVE TO SHOULDER HINGE POINT

OR FLATTER

SLOPE 10:1 
EXTENDED

SHOULDER SLOPE 

ALIGNED WITH FACE OF CURB

FACE OF GUARDRAIL IS TO BE 

* *
*

*

HEIGHT PER STANDARD GR-2 OR GR-8

5’ 0 2’

7’ 4’

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

TRAFFIC LANES LEFT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

TRAFFIC LANES RIGHT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

GR-2 INSTALLATION WITH CG-3 OR CG-7 CURB

ALIGNED WITH FACE OF CURB.

FACE OF GUARDRAIL IS TO BE
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DESIGN SPEED < 45 MPH USE GR-2 

 

DESIGN SPEED > 45 MPH USE GR-2A

USE GR-2. 

DESIGN SPEED < 45 MPH 

USE GR-2A 

DESIGN SPEED > 45 MPH

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

RECOVERABLE SLOPE

GUARDRAIL LOCATION ON 

NORMAL GUARDRAIL LOCATION SEE STANDARD MC-4 FOR PAVING UNDER GUARDRAIL.

MANUAL.
CLASSIFICATION AS DEFINED IN THE ROAD DESIGN 
BE IN ACCORDANCE WITH THE ROADWAY 
FACE OF THE RAIL. THE PAVED WIDTH USED SHALL
THE PAVED SHOULDER MAY BE EXTENDED TO THE
PAVED SHOULDER WIDTHS SHOWN ARE MINIMUM. 

NOTE:

(SEE NOTE)

(SEE NOTE)

(PAVED & GRADED)

(PAVED & GRADED)

3’ or 4’ 5’

9’

8’

6’

3’ or 4’

3’, 4’ or 6’

0 or 2’

SEE APPENDIX I    OF THE ROAD DESIGN MANUAL

OR URBAN DESIGNS WITH SIDEWALK OR SIDEWALK SPACE

FOR GUARDRAIL DESIGN POLICIES USING CURB & GUTTER

5’ 0 2’

7’ 4’0 or 2’

3’, 4’, or 8’

0, 3’, or 4’

0 or 3’

3’, 4’,  or 10’
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505

MB-3

STANDARD MB-3 POST SPACING IS 6'-3".

W BEAM BACK UP PLATE, AND ASSOCIATED HARDWARE

SEE SHEET NO. 501.01.

POST, AND BLOCKOUTS ARE TO BE GALVANIZED.

BOLT 

ALL HOLES IN POST

AND BRACKET TO

STEEL POST

METHOD OF TREATMENT AT BRIDGE PIER OR MEDIAN OBSTRUCTION

GAL. STEEL

10D COMMON

NAIL (DRIVE

SOUTHERN

PINE

POST TO BE

6'-3"
6'-3"

FLARE RATE SEE TABLE.

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

BOLT

6
'-

0
"
 

M
IN
.

8" 6" 8"

1
'-

2
"

†" X 10"

W6X8.5 OR W6X9

BE ƒ" IN DIAMETER.

8'

5'

LS

70

60

8" 8" 8"

6
"

1
'-

2
"

ƒ" DIAMETER.

†" X 26"

6
'-

0
"
 

M
IN
.

…
"

6
"

7
"

1
4
"

ƒ" 

6X8 WOOD POST

ƒ" 

DRILL

TREATED PINE BLOCK

OR RECYCLED MATERIAL

ALTERNATE TYPE POSTS AND BLOCKOUTS MAY BE 

6"

1
4
"

ƒ"

6
"

…
"

7
"

ƒ" DRILL8"

8" 8"

OR WELDED

POST MAY BE HOT ROLLED

6"X8"X1'-2"

6"

1-ƒ
"

1-ƒ"
CYCLED MATERIAL

PINE BLOCK OR RE-

6"X 6"X1'-2" TREATED 

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

RESTRICTION THAT THE SAME TYPE OF POST AND 

6"

IMPACT ATTENUATOR, CAT, BRAKEMASTER OR STANDARD GR-HDW W BEAM

END SECTION (BUFFER). (BUFFER END SECTION MAY ONLY BE USED WHEN

LOCATED OUTSIDE OF CLEAR ZONE.)

ALL HOLES IN

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT,

ALL BOLTS, NUTS, WASHERS, STEEL POSTS, BENT PLATE

GALVANIZING

TO FACILITATE

OPTIONAL HOLE 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

INTERCHANGED ON ANY ONE PROJECT WITH THE 

BLOCKED-OUT W-BEAM MEDIAN BARRIERROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

502.01

REVISION DATE

2
7

ƒ
"
 

M
IN
.

2
8
ƒ

"
 

M
A

X
.

2
7

ƒ
"
 

M
IN
.

2
8
ƒ

"
 

M
A

X
.

9'

6.5'

4'

16:1

BLOCKOUT). 

BOTTOM OF

TOP OR 

2" OF THE 

NAIL WITHIN

MEDIAN OBSTRUCTION

BRIDGE PIER OR OTHER 

OF MEDIAN BARRIER.

BLOCKOUT MUST BE USED IN ANY SINGLE RUN 

NOTES:

07/16

GUARDRAIL CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED

REPAIR ONLY

MAINTENANCE

BLOCKOUT FOR 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

BLOCKS

6"X8"X1'-2" TREATED PINE 

OFF END ONLY.

STANDARD GR-11 TO BE USED ON RUN 
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PLAN DETAIL A

6
"

BACKFILL  IS PLACED BEHIND BARRIER,

THE ENGINEER.  LOCATE WITHIN LOWER

CONCRETE MEDIAN BARRIER 

MB-7D,7E,7F 

1
6
‹

"
1
6
‹

"

9
‚

"

9
‚

"

DOWELS AND OPTIONAL CONSTRUCTION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

502

105

ROAD AND BRIDGE STANDARDS

REVISION DATE

502.04

SHEET 1  OF 1

BARRIER.

OF ADDITIONAL CONCRETE SHALL BE INCLUDED IN UNIT PRICE BID PER LINEAR FOOT OF

WITH BOTTOM OF PAVEMENT COURSE IN WHICH BASE TERMINATES; HOWEVER, THE COST

DEPTH OF CONCRETE BASE MAY BE EXTENDED AT THE CONTRACTOR'S OPTION TO COINCIDE 

FOR RIGID BARRIER SYSTEMS.

  SUGGESTED MAXIMUM FLARE RATE

BRIDGE PIER OR OTHER

MEDIAN OBSTRUCTION

VARIABLE WIDTHTRANSITION

MB-7D

TO BE PAID TO BE PAID

MB-7E

VARIES

JOINT SEAL
1'-4‹"

1'-4‹"

FLARE RATE SEE TABLE

SEE DETAIL A
VARIES

2'-0" TO 3'-0"

2'-0"

SEPARATELY.

JOINT IF BASE IS POURED

USED BELOW CONSTRUCTION

CLASS C-1 CONCRETE MAY BE

IF POUR IS MONOLITHIC, DOWELS

OPTIONAL CONSTRUCTION JOINT.

MAY BE ELIMINATED.

GRADE

FINISHED

@ 4'-0" C-C.

(IF REQUIRED)

 8X8" DOWELS 

3
"

3
"

7"

6
"

2
"

6"

ƒ"

6
"

9‚"

23†"

DELINEATOR

BARRIER 

ALT. TOP

1" R

  BAR

  4 DEFORMED

2
'-

8
"

1
'-

1
0
"

4‡"

2Š"

HARDWARE CLOTH

GRADE
FINISHED

WEEP HOLE WITH

12"X12" PLASTIC

HARDWARE CLOTH

‚" MESH OR

INCH, NO.4 MESH

GALVANIZED STEEL

WIRE DIA. 0.03

ANCHORED FIRMLY

TO OUTSIDE OF
STRUCTURE.

ƒ"

4‡"

ƒ"

9‚"VARIES

SEALER

2"4"

16‹"

3
"

3
"

7
"

4‡"

2
'-

8
"1
'-

1
0
"

2Š"

16‹"

9‚"

2Š"

10" R

7
"

3
"

M
IN
. 

1
8
"

6"

2
'-

8
"

1
'-

1
0
"

ƒ"

4‡"

16‹"

2Š"

9‚"

MB-7D MB-7E MB-7F

BARRIER

DELINEATOR
#

4‡"

‚":1'

(TYP.)

10" R
(TYP.)

10" R

FINISHED GRADE

JOINT

FIBER

BARRIER

DELINEATOR

5X8" DOWELS

@ 30" C-C

OF BARRIER TO DRAIN TO ROADWAY.

LOCATE WITHIN LOWER SLOPE FACE

APPROVED BY THE ENGINEER.

ON 10' CENTERS UNLESS OTHERWISE

3" DIA. WEEP HOLES TO BE PROVIDED

MB-7D.

ARE TO BE IN ACCORDANCE WITH

DOWELS & OPTIONAL CONST. JOINT 

#

# # # #

GRADATION REQUIREMENTS

 68,   78, OR  8

CRUSHED GLASS MEETING

SANDY GRAVEL, OR

SAND, SANDY LOAM,

CONSISTING OF COARSE

LIMITS OF PROJECT

AVAILABLE WITHIN THE

 8, OR LOCAL MATERIAL

AGGREGATE  68,   78,

#

## #
# #

#

#

## #

#

#

OR  8 GRADATION REQUIREMENTS.

4" AGGREGATE  68,   78,   8 OR CRUSHED GLASS MEETING  78 

FLARE RATES

DESIGN 

SPEED

SHY

LINE
RATE

FLARE 

SHY

BEYOND

LINE

RATE

FLARE 
MPH

SHY LINE

INSIDE

50

40

30 13:1

16:1

21:1

26:1

30:1

8:1

10:1

14:1

18:1

20:110'

6.5'

3.5'

70

60

LS

8'

5'

DELINEATOR

BARRIER

WEEP HOLE WITH 12"X12" PLASTIC

HARDWARE CLOTH ‚" MESH OR

GALVANIZED STEEL  WIRE, DIAMETER

0.03 INCH NUMBER 4 MESH 

HARDWARE CLOTH ANCHORED FIRMLY

TO OUTSIDE OF STRUCTURE.

PROVIDED THROUGH BARRIER.

WHEN WEEP HOLES ARE 

OR  8 GRADATION X 6" WIDTH, 

CRUSHED GLASS MEETING  78,

4" AGGREGATE  68,   78,   8, OR

3" DIAMETER WEEP HOLES TO BE

PROVIDED ON 10' CENTERS WHEN

UNLESS OTHERWISE APPROVED BY 

SLOPE FACE OF BARRIER TO DRAIN

TO ROADWAY.

JOINT ARE TO BE IN ACCORDANCE

WITH MB-7D.

NOTES:

BE PROVIDED IN BOTH FOOTING AND BARRIER AT THE SAME LOCATION.

TRANSVERSE JOINTS FOR CRACK CONTROL AND EXPANSION JOINTS ARE TO 

IF THE CONTRACTOR ELECTS TO USE THE OPTIONAL  CONSTRUCTION JOINT, 

WITH A MAXIMUM SPACING OF 20 FEET C-C.

TRANSVERSE JOINTS ARE TO COINCIDE WITH JOINTS IN ADJACENT PAVEMENT

OVER THE ENDS OF THE REINFORCING STEEL.

EXPANSION AND CONTRACTION JOINTS.  A 2" CONCRETE COVER IS REQUIRED

HORIZONTAL REINFORCING STEEL BARS ARE TO BE SEPARATED AT ALL  

COST OF DELINEATOR TO BE INCLUDED IN THE PRICE BID FOR MEDIAN BARRIER.

CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PSI  IF PRECAST.

ALTERNATE TOP DESIGN SHOWN ON MB-7D. MAY ALSO BE APPLIED TO MB-7E AND MB-7F. 

SPECIFICATIONS.

BARRIER DELINEATOR SIZE, COLOR, AND SPACING TO BE IN ACCORDANCE WITH THE 

ONCOMING TRAFFIC.

REFLECTIVE SURFACE OF BARRIER DELINEATOR IN ALL INSTANCES, TO BE FACING 

CONCRETE MEDIAN BARRIER MAY BE CAST IN PLACE OR SLIP-FORMED.

PRECAST BARRIER IS NOT PERMITTED FOR PERMANENT INSTALLATIONS.

7/16
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PLAN VIEW

END VIEW SECTION A-A

ELEVATION VIEW

PRECAST TRAFFIC BARRIER SERVICE CONCRETE 

A

A
DRAINAGE SLOT

105

512

MB-7D PC

CL

FLARE RATES

DESIGN

SPEED LINE

INSIDE SHY

LINE

SHY

LS

MPH
RATE

FLARE

RATE

FLARE

30:1 20:1

26:1 18:1

40

50 21:1

16:1

14:1

10:1

30 13:1 8:1

10'

6.5'

3.5

2'-7" NOMINAL

4"

70

60

3
"

7
"

ƒ"

10" R

7
"

2
'-

8
" 1
'-

1
0
"

2•"

1
 
ƒ

"

KEYWAY

2
4
"

3"

5"
KEYWAY

2•"

1
 
ƒ

"

2
"

3
"

2
'-

8
"

1
'-

6
"

6
"

1"

8
"

1
'-

6
"

8'

5'

4
"

4
"

24"

2•"

1"

4
"

2
"

2"

MIN
.

1
2
"

8"

4 BAR

6 BAR

4 STIRRUP

6 BAR

4 BAR

5" 9" 5"

ƒ"

4"
3"

4 BAR

2"

4 BAR

4 STIRRUP

6 BAR

3"

1/3 DIA. 4"

CONNECTOR

CONNECTOR

1/3 DIA.
1/3 DIA.

1/3 DIA.

EACH END

CHAMFER

•"x •"

OPTIONAL

SEE NOTE 9.

AS REQUIRED.

VERTICAL PANELS

8" X 12" BARRIER

DELINEATOR

BARRIER 

2
5
"

FOR RIGID BARRIER SYSTEMS.

SUGGESTED MAXIMUM FLARED RATE

(SEE NOTE 8)

FOR DEFLECTIONS AND ANCHORAGE.

MANUFACTURER'S INSTALLATION INSTRUCTIONS 

FOR APPROVED NON-VDOT DESIGNS, REFER TO

WORK ZONE FOR ANCHORAGE.

60' OF BARRIER UPSTREAM AND DOWNSTREAM OF

FOR A 6'-0" DYNAMIC DEFLECTION.  PROVIDE MIN.

THE PIN AND LOOP POSITIVE CONNECTION, ALLOW 

WHEN USING VDOT STANDARD MB-7D PC WITH 

LINE

SHY

 BEYOND 

#

#

#

#

#

SEE NOTE 7

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

502.05

REVISION DATE

10'-0" AND 20'-0"*

*

( FOR TEMPORARY USE )

FOR PROPRIETARY MB-7D PC LENGTHS, REFER TO MANUFACTURER

PROTECTION MANUAL.

ACCORDANCE WITH VIRGINIA WORK AREA

BARRIER VERTICAL PANELS SHALL BE SPACED IN8.

INSTANCES SHALL BE FACING ONCOMING TRAFFIC.

BARRIER DELINEATOR REFLECTIVE SURFACE IN ALL 7.

THE  ƒ" CHAMFER.

A 1" RADIUS MAY BE USED AS AN ALTERNATE FOR 6.

MAY BE SUBSTITUTED.

ACCEPTABLE ALTERNATE TO THE STANDARD DESIGN 

DESIGNS THAT HAVE BEEN APPROVED BY VDOT AS AN 

OTHER PRECAST TRAFFIC BARRIER SERVICE CONCRETE 5.

PRICE BID FOR TRAFFIC BARRIER SERVICE.

COST OF DELINEATOR SHALL BE INCLUDED IN THE 4.

BE IN ACCORDANCE WITH THE SPECIFICATIONS.

BARRIER DELINEATOR SIZE, COLOR AND SPACING SHALL3.

CONCRETE SHALL BE 4000 P.S.I. MINIMUM.2.

CONCRETE BARRIER FOR HANDLING.

REINFORCING MAY BE ADDED TO THE PRECAST 

AT THE OPTION OF THE MANUFACTURER, ADDITIONAL 1.

NOTES:

03/17
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105

512

PRECAST TRAFFIC BARRIER SERVICE CONCRETE

NOTES:
MB-7D PC

PLAN OF CONNECTION
ELEVATION OF CONNECTION

4"2"

4" 5"1"

6 Bar#

TOP CONNECTOR

BOTTOM CONNECTOR

NUT WASHER

BAR

BOTTOM CONNECTOR
TOP CONNECTOR

CONNECTOR PIN

ASSEMBLY

9
‚

"

5"6"

1'-8"

ƒ" 0 STEEL BAR ‡" R

2•"

1 …"

O.165" THICK

ƒ
"

4"6"

12"

‡" R

1‚" HEAVY HEX NUT

1‚" DIA. STEEL

Bar (ASTM A36)

1…"X2•"

STEEL WASHERS

2
'-

1
"

1
…

"

„
"

T
H

R
E

A
D

E
D

1/3 DIA.     4"

1/3 DIA.     3"

1/3 DIA.     4"

TOP CONNECTOR

WASHER

NUT

GALVANIZE AFTER FABRICATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

502.06

SHEET  2 OF 2

VIRGINIA DEPARTMENT OF TRANSPORTATION 7/16

( FOR TEMPORARY USE )

ASSEMBLY WITH EACH BARRIER SECTION.

BARS SHALL BE ASTM A 615 GRADE 60.  ONE CONNECTOR PIN

PIN AND CONNECTORS SHALL BE ASTM-A36.  REINFORCING STEEL 1.

FOR 1 ‚" PIN

STEEL WASHER

PLAIN GALVANIZED

      MAY BE GALVANIZED.

NOTE:  ENTIRE CONNECTOR 

 

GALVANIZE AFTER FORMING

AFTER ASSEMBLY

THREADS BURRED

L
E

N
G

T
H
 
(

M
IN
.)

3
"
 
T

H
D
.

ROD IS USED

WHEN THREADED

TACK WELD NUT

ƒ" 0 STEEL BAR
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DOWELS  5,  LENGTH 12"

POROUS BACKFILL

SEE ST'D.  RW-3 FOR ALL

DETAILS OF POROUS BACKFILL

WEEP HOLES AND RELATED ITEMS.

BARS A @ 12" C-C

BARS A-1 @12" C-C

TOE1
8
"

DENOTES FINISHED GRADE ELEVATION

COMPACTED.

WATERSTOP

G
R

E
A

T
E

R
 

T
H

A
N
 
1
'-

0
"

V
A

R
IE

S

M
A

X
. 
 2
'-

0
"

TYPE II  (GREATER THAN 1'-0" HT.  DIFF.,  MAX.  2'-0") 

PAVEMENT OR

PAVED SHOULDER

PAVEMENT OR

PAVED SHOULDER

6"

3"

4" 4"

1'-4•"

2
'-

8
"

6
"

DESIGN

SPEED

INSIDE

SHY LINE

BEYOND

SHY LINE

MPH

SHY

LINE

LS

FLARE

RATE

FLARE

RATE

70

60

50

40

30

10'

8'

6.5'

5'

3.5'

2

2

2

2

2

MAXIMUM FLARE RATE FOR RIGID

BARRIER SYSTEMS.

2

(FOUNDATION NOT SHOWN)

SEE ST'D. MB-7E

FOR DETAILS

VARIES

TO BE PAID

TRANSITIONED

WIDTH VARIES 2'-0"-3'-0"

TO BE PAID

TRANSITIONED TO BE

2'-0"

FLARE RATE SEE TABLE

3'-0"

A B

A B

1

1

REINFORCING STEEL

IS NOT SHOWN

SEE TYPE I, II AND

REINFORCEMENT TO BE

PLACED ON HIGHEST

SIDE OF TRANS.
30 : 1

26 : 1

21 : 1

16 : 1

13 : 1

20 : 1

18 : 1

14 : 1

10 : 1

8 : 1

*

*

*

*

TYPE I  (GREATER THAN 0 HT.  DIFF.,  MAX.  1'-0") 

9‚"

ƒ"

*

2
'-

8
"
*

6
"

III  FOR REINFORCING.

SEE ROADWAY TYPICAL SECTION)

SECTION B-B

1'-11†"

‚":1'

1'-11†"

9‚"

ƒ"

1
'-

7
"

2
'-

8
"

**

BARRIER

DELINEATOR

VAR.

2
'-

8
"

1
8
"

6
"

1
2
"

PAVED SHOULDER

PAVEMENT OR

MB-7D BARRIER FACE

#

MED. BAR. MB-8A

MB-7E

MED. BARRIER MB-8A

PAID FOR AS

FOUNDATION MATERIAL UNDER 

MEDIAN BARRIER IS TO BE

(STD. MB-7E)

VERTICAL

VERTICAL

TYPE I, II  OR III.

TYPE I,  II  OR III.

MEDIAN BARRIER MB-8A

FOUNDATION FOR

SEE APPLICABLE

TYPE I,  II,  OR  III.

*

PAVEMENT 

SHOULDER

OR PAVED 

*

**

ƒ"

**

BARS B @ 8" C-C

ƒ"

**

*

2
'-

1
"

2
'-

1
"

BARRIER DELINEATOR

FOR PAVE. OR PAVED SHOULDER, 

(BOTTOM OF DRAINABLE MAT'L. 

2
'-

1
"

2
'-

1
"

BARRIER DELINEATOR

MAX

1'-0" 

BARRIER DELINEATOR

AS SHOWN

BARS B SPACE 

CONCRETE MEDIAN BARRIER 
TYPE  I, II  OR III

FLARE RATES

TYPE II

TYPE I

SECTION A-A

MB-8A

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION 502

404

105
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REVISION DATE

1'-11†" - 3'-0"

VARIES 

9‚

VDOT ROAD & BRIDGE SPECS.

WITH SECTION 404 OF THE CURRENT

TO BE BONDED IN STRICT ACCORDANCE

PERMISSIBLE CONSTRUCTION JOINT 
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MB-11A

PLAN VIEW

2
4
"

B

B

DRAINAGE SLOT

2'-7" NOMINAL

..

.
..
.

.

.

.

...

..

.

.

.

.

..
.

..
.
...

..

4'-0" MIN.

SEE NOTE 2

NOTES:

1.

2.

3.

4.

SECTION B-B

NOTE 3.

CORNER.  SEE 

UNIT.  1 AT EACH 

4 PER PRECAST 

A36 STEEL STAKE.

1" 0 X 24" GALV. 

FOR PROPRIETARY MB-11A LENGTHS, REFER TO MANUFACTURER
1 AT EACH CORNER.

4 PER PRECAST UNIT.  

NOT TO BE USED ON BRIDGE DECKS. 

STANDARD MB-11A.

STAKE LOCATIONS WHEN STAKING
1 AT EACH CORNER.

4 PER PRECAST UNIT.  

NOT TO BE USED ON BRIDGE DECKS. 

STAKE LOCATIONS WHEN STAKING STANDARD MB-11A.

(NOT TO BE USED ON BRIDGE DECKS)

PAVEMENT, OR ASPHALT OVER CONCRETE PAVEMENT

PAVEMENT, COMPACTED BASE MATERIAL, CONCRETE 

TEMPORARY INSTALLATION ON ASPHALT CONCRETE 

ADDITIONAL HOLES USED WHEN BOLTING TO BRIDGE DECKS.

5.

BARRIER.

1'-0" MIN. BEYOND EACH SIDE OF 

ASPHALT OVER CONCRETE PAVE.

CONCRETE PAVEMENT, OR

COMPACTED BASE MATERIAL,

ASPHALT CONC. PAVEMENT, 

(DOUBLE FACE)  

TRAFFIC BARRIER SERVICE CONCRETE PARAPET 

(FOR TEMPORARY INSTALLATION ON ROADWAYS)

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 3

502.15

REVISION DATE

10'-0" AND 20'-0" VDOT STANDARD MB-11A

PRE-DRILL HOLES

FOR CONC. PAVEMENT

01/09

502.13 & 502.14 OF THE ROAD AND BRIDGE STANDARDS.

FOR BRIDGE DECK INSTALLATIONS, REFER TO SHEETS 

 

 

 

THE BOTTOM OF THE EPOXY MORTAR.

CARE SHALL BE TAKEN NOT TO TRAP AIR WITHIN OR AT 

CONCRETE PAVEMENT AND ASPHALT CONCRETE PAVEMENT.  

SECTION 243 OF THE SPECIFICATIONS FOR HYDRAULIC CEMENT

EPOXY MORTAR CONFORMING TO THE REQUIREMENTS OF 

ENGINEER.  CLEAN AND FILL WITH TYPE EP-4 OR EP-5 

RESULTING HOLES AS FOLLOWS OR AS DIRECTED BY THE

UPON REMOVAL OF THE STAKES AND BARRIERS, REPAIR THE

 

PLACING STAKES.

CONTRACTOR TO VERIFY PAVEMENT STRUCTURE PRIOR TO

 

SNAGGING.

DRIVE STAKE HEAD BELOW FACE OF BARRIER TO PREVENT

 

6" MIN. FOR COMPACTED BASE MATERIAL.

2" MIN. FOR ASPHALT CONCRETE.

  

WHEN DETERMINED BY THE ENGINEER.   

TRENCHING OPERATION (4' OR GREATER IN DEPTH) OR 

PLACED WITHIN THE TWO (2) FOOT OFFSET OF A 

REQUIRED WHEN TRAFFIC BARRIER SERVICE CONCRETE IS 

PAVEMENT, OR ASPHALT OVER CONCRETE PAVEMENT IS 

PAVEMENT, COMPACTED BASE MATERIAL, CONCRETE

STAKING OF STANDARD MB-11A TO ASPHALT CONCRETE
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REVISION DATE
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SHEET 1  OF 1

TITLE

STANDARD
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DIRECTION OF TRAFFIC

4"2"

NUT WASHER

CONNECTOR
BOTTOM 

CONNECTOR
TOP 

BAR

WASHER

NUT

PLAN OF POSITIVE CONNECTION

ELEVATION OF POSITIVE CONNECTION

DOUBLE FACE
TBS CONC.

NOTES:

1.

2.

3.

METHOD A

PLAN VIEW

DIRECTION OF TRAFFIC
(ANCHORED)
SINGLE FACE
TBSC PARAPET

B

B

CONNECTION
POSITIVE 

(ANCHORED)
SINGLE FACE 
TBSC PARPET 

SECTION B-B

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

(ANCHORED)
SINGLE FACE 
TBSC PARAPET 

 

FOR POSITIVE CONNECTION DETAILS AND 

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST'D. 

CONNECTION
POSITIVE

DOUBLE FACE
TBS CONCRETE

TBSC DOUBLE FACE

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1 OF 2

502.23

REVISION DATE

MB-INS

 

THE WORK.

AND INCIDENTALS NECESSARY TO COMPLETE 

ALL MATERIALS, LABOR, TOOLS, EQUIPMENT, 

REMOVAL WHEN NO LONGER NECESSARY, AND

BARRIERS (TBS CONCRETE) AND MAINTENANCE,

FURNISHING AND PLACING PRECAST CONCRETE

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

WILL BE MEASURED AND PAID FOR IN UNITS OF

TRAFFIC BARRIER SERVICE LATERAL SUPPORT

BASIS OF PAYMENT: 

DIMENSIONS SEE STANDARD MB-7D PC. 

MB-7D PC AND MB-10A.
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A

DIRECTION OF TRAFFIC

SANDBAGS

PLAN VIEW

SECTION A-A

CONNECTION

POSITIVE

A

TBSC DOUBLE FACE

SAND BAGS

JOINT

BUTT 

PARAPET

BRIDGE

PERMANENT

NOTES:

1.

2.

3.

METHOD B

OF BARRIER)

(FILL TO TOP 

FACE

DOUBLE 

TBSC 
CONNECTION

POSITIVE

BASIS OF PAYMENT: 

TRAFFIC BARRIER SERVICE LATERAL SUPPORT 

WILL BE MEASURED AND PAID FOR IN UNITS OF 

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

FURNISHING AND PLACING PRECAST 

CONCRETE BARRIERS (TBS CONCRETE) AND SAND 

BAGS, MAINTENANCE, REMOVAL WHEN NO LONGER 

NECESSARY, AND ALL MATERIALS, LABOR, TOOLS, 

EQUIPMENTS, AND INCIDENTALS NECESSARY TO

COMPLETE THE WORK.

 

FOR POSITIVE CONNECTION DETAILS AND 

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST'D. 

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

MB-INS

ROAD AND BRIDGE STANDARDS

REVISION DATE

502.24

SHEET  2 OF 2

20'-0" MIN. TRAFFIC BARRIER SERVICE CONCRETE LATERAL SUPPORT

FILL LENGTH OF TBSC LATERAL SUPPORT WITH SAND BAGS

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

DIMENSIONS SEE STANDARD MB-7D PC.

MB-7D PC AND MB-10A.
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STANDARD FENCE

M
E

T
A

L
 

P
O

S
T

W
O

O
D
 

P
O

S
T

CORNER BRACE LINE BRACE LINE BRACE AT END LOCATION

METAL  LINE POST ALTERNATE ANCHOR DEVICES

METHOD OF ATTACHING ANGLE

BRACES TO STRETCHER POSTS

NOTES:

+-+-

WOVEN WIRE FABRIC

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

503.02

REVISION DATE
242

507

236

IF NOT OTHERWISE NOTED DIMENSIONS AND 

DESCRIPTIONS SHOWN ON ONE DRAWING APPLY TO 

OTHER DETAILS WITH THE SAME POST TYPE.

SEE GENERAL  NOTES-

FENCING FOR ADDITIONAL

DETAILS AND INSTRUCTIONS.

SEE GENERAL  NOTES.

STRETCHER POST.

4 POINT BARBED WIRE

LINE POST

(SEE DETAIL BELOW)

3
"

STRETCHER POST

GROUND

LINE

12"X12"X12"
12"

TWISTED

BRACE 

POSTPAY LINES

(EXCLUSIVE OF FABRIC)

4 POINT BARBED WIRE

GROUND LINE

PAY LINES

(EXCLUSIVE OF FABRIC)
LINE POST

3
"

LINE POSTS ARE TO BE OF

THE TYPES SHOWN OR 

EQUIVALENT MEETING THE 

APPROVAL  OF THE ENGINEER.

ALL  POSTS ARE TO HAVE A

A MINIMUM OF FIVE CLAMPS

FOR ATTACHING FABRIC TO 

POST ARE TO BE INCLUDED 

ALTERNATE

CORNER POST

CONCRETE FOOTING

PAY LINES

(EXCLUSIVE OF FABRIC)

CORNER POST

3
"

CONCRETE BLOCK

3
"

BRACE

FE-W1,W2

3
"

�"X4" GALV. STEEL DOWEL

8’-0" 8’
-0

"

6"X6"

12’-0" 12
’-
0"

3
’-

0
"

MINIMUM WEIGHT OF 1.25

LBS./FT.
5
"
-
0
"

1’-6"6
"

6" FE-W1

12" FE-W2

8’-0"

6"X6"

12" - FE-W2

6" - FE-W1

4"X4" 6"X6"

5
’-

0
"

6
"

2
’-

6
"

12’-0" 8’-0"

3
’-

0
"

5
’-

0
"

3
’-

0
"

12"X12"X12"

12’-0" C-C

5
’-

0
"

3
’-

0
"

6"X6"

L2�X2�X�

L2�X2�X� POST WITH 2X2X�X7’-0"

2
’-

6
"

 CONCRETE

BLOCK

IN COST OF EACH LINE POST.

MIN. 4"

6"X6"

(EACH END ALL HORIZ. BRACES)

THE BRACE WIRE TO BE PLACED AROUND POSTS WITH ONE 

CONCRETE.

FOR USE IN LIEU OF SETTING POSTS IN 

#9 WIRE

L2X2X�TO BE CUT

TO FIT AROUND L2�X2�X1/4, 2" LONG

BRACKET BOLTED

TO STRETCHER POST

ALL LINE POSTS

TYPICAL SPACING 

ALL LINE POSTS)

(TYPICAL SPACING BETWEEN

DEVICES SHOWN ARE REPRESENTATIONAL ONLY,

WITH 1�" O.D. BRACES @ 2.27  5% LBS./FT

BRACES OR 2�" O.D. POST @ 3.65  5% LBS./FT.

6’-0" 6’
-0

"

6’-0"
6’-0"

WIRE ON EACH SIDE OF BRACE.  WIRE TO BE DRAWN TAUT 

BY TWISTING BETWEEN BRACE AND EACH POST. THIS  

APPLIES TO ALL BRACE WIRES.

DIAGONAL  4" BRACES TO BE PLACED IN DIRECTION OF 

PULL.  POST TO BE NOTCHED FOR DIAGONAL  4" BRACES.  

12D NAILS EACH END.

ALL 4" DIAGONAL  BRACES TO HAVE TWO GALVANIZED 

TYPE "U"

FLANGED 

TYPE "T"

FLANGE 
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GROUND LINE

CONCRETE 
FOOTING

LINE POST

TYPICAL SPACING

BETWEEN ALL  

LINE POSTS.

GROUND LINE

VANIZED STEEL

LINE POST

CONCRETE 

FOOTING

GROUND LINE

MAXIMUM SPACING BETWEEN BRACES

ALTERNATE ANCHOR

DEVICES

ALTERNATE ANCHOR DEVICES

MAY BE USED IN LIEU OF

SETTING POST IN CONCRETE.

DEVICES SHOWN ARE

12"
10"10"

14" 14"

12"12"

BEVELED GAL-

ROUND ROD

ROUND ROD

5" – 1"

6
’-

0
"

10’-0"10’-0"

11 GAUGE X 1"

3
’-

6
"

6
’-

0
"

3
’-

0
" �" MIN. 

6
’-

0
"

3
’-

6
"

3
’-

0
" �" MIN. 

500’

#

#

#

BOLT &  NUT.

BAND WITH

1" MIN. O.D.

3
’-

6
"

3
’-

0
"

SEE GENERAL NOTES.

REPRESENTATIONAL ONLY.

BRACE

STANDARD FENCE

CHAIN LINK

DOUBLE SWING GATE

SINGLE SWING GATE

242

507

FE-CL

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1 

503.04

REVISION DATE

WIRE STRETCHED TAUT

GALVANIZED COIL SPRING 

TENSION WIRE  7 GAUGE 

(6 PER POST)

TO POST.

ATTACH FABRIC 

TO BE USED TO

TIES OR CLIPS

 9 GAUGE WIRE 

CONCRETE FOOTING

24" C-C

HOG-RINGS APPROX.

TO TENSION WIRE WITH

ATTACH FENCE FABRIC 

(TO BE USED WHERE SWINGING CLEARANCE IS LIMITED)

POST TYPE

GATE POST
GATE POST

GATE POSTGATE POST

VAR. 10’,12’,14’

END/CORNER POST

POSTS.

A MOISTURE-EXCLUDING CAP IS REQUIRED ON TUBULAR

LINE

GROUND 

BARBED. 

SELVAGE TO BE

TOP AND BOTTOM 

POST

END/CORNER

NOTES:

7/11

 
PIPE SIZES O.D.

MINIMUM 

VAR. 3’,5’,6’,8’,10’

ALIGNMENT CHANGES 15° OR MORE.

CORNER BRACE - TO BE USED WHEN HORIZONTAL

TYPES FOR OTHER LISTED FITTINGS.

MATERIAL  FOR CAP SHALL  CONFORM TO THE ALLOWABLE

AND INSTRUCTIONS

SEE GENERAL  NOTES-FENCING FOR ADDITIONAL DETAILS

DESIGN SECTION FOR APPROVAL.

SHALL BE SUBMITTED TO THE STANDARDS & SPECIAL 

CHAIN LINK FENCE GREATER THAN 6 FEET IN HEIGHT 

CHANGES 15° OR MORE

LINE BRACE - TO BE USED WHEN VERTICAL ALIGNMENT

AND CORNER BRACES

END/ CORNER POSTS SHALL BE USED WITH ALL LINE

TENSION WIRE IS USED IN LIEU OF A TOP RAIL.

TWO THIRDS THE HEIGHT ABOVE THE GROUND LINE WHEN A 

GROUND LINE OF THE POST WHEN A TOP RAIL IS USED, OR 

BRACES SHALL BE INSTALLED HALF THE HEIGHT ABOVE THE 

GATE FRAME

BRACE

GATE POST (DOUBLE SWING)

GATE POST (SINGLE SWING)

GATE POST (SINGLE SWING)

END/CORNER POST

LINE POST

1.90"

1.66"

2.875"

4.00"

2.875"

2.875"

2.375"

w   6ft.

w   6ft.

=

TRUSS ROD TIGHTENER

�" MIN. TRUSS ROD WITH 

>
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NOTES

POSITION LEFT OF TRAFFIC
THROUGH ROADWAY MARKER 

FINISHED GRADE
2'-8ƒ" MIN.

ELEVATION VIEW

VIRGINIA DEPARTMENT OF TRANSPORTATION

IA-1

REFERENCE

SPECIFICATION

GORE AREA REFLECTIVE MARKER

POSITION RIGHT OF TRAFFIC
THROUGH ROADWAY MARKER 

IMPACT ATTENUATOR

ALL STEEL HARDWARE COMPONENTS SHALL BE GALVANIZED.3.

    AT THE FRONT OF THE UNIT FOR MAXIMUM VISIBILITY.

PAINT CHEVRON STRIPES AND INSTALL REFLECTIVE MARKERS ON PAVEMENT9.

    MESSAGE - BLACK STRIPES (NON-REFLECTORIZED)

 

    FIELD - YELLOW (REFLECTORIZED) 

 

    COLOR:

 

    TO PASS.

    SLOPE DOWN TOWARD THE SIDE OF THE OBSTRUCTION ON WHICH TRAFFIC IS

    WITH SECTION 701 OF THE ROAD AND BRIDGE SPECIFICATIONS.  STRIPES SHALL

    REFLECTIVE MARKERS.  ALL REFLECTIVE SHEETING IS TO BE IN ACCORDANCE

FLUORESCENT PRISMATIC LENS YELLOW SHEETING SHALL BE USED ON THE8.

    TO COMPLETE THE WORK.

    AND ALL MATERIALS, LABOR, EXCAVATION, TOOLS, EQUIPMENT AND ANY INCIDENTALS NECESSARY 

    REFLECTORIZED MARKER, PORTLAND CONCRETE FOUNDATION, REQUIRED BACKUP, TRANSITION PANEL,

    PAYMENT SHALL BE FULL COMPENSATION FOR FURNISHING AND INSTALLING IMPACT ATTENUATOR,

    TYPE 1 IMPACT ATTENUATOR WILL BE MEASURED IN UNITS OF EACH COMPLETE-IN-PLACE.

MEASUREMENT AND PAYMENT:10.

CROSS SLOPE OF THE PAD SHALL NOT EXCEED A 8% (12:1) SLOPE.5.

STRENGTH OF CONCRETE SHALL BE 4000 PSI.

IMPACT ATTENUATOR MANUFACTURER. MINIMUM COMPRESSIVE

DESIGN DETAILS ARE TO BE FURNISHED BY THE 

A REINFORCED CONCRETE FOUNDATION IS REQUIRED,

ROAD AND BRIDGE STANDARDS

REVISION DATE

505.01

SHEET  1 OF 3

512

505

221

105

    ACCORDANCE WITH THE MANUFACTURER'S DRAWINGS AND SPECIFICATIONS.

    PANEL SHALL BE SUPPLIED BY THE MANUFACTURER AND INSTALLED IN 

ANY LOCATION WHERE THERE IS REVERSE DIRECTION TRAFFIC, A TRANSITION6.

    THE DESIGNER SHOULD ALLOW 30'  FOR THE LENGTH OF THE ATTENUATOR.

DUE TO THE VARYING LENGTHS OF PROPRIETARY IMPACT ATTENUATORS 7.

TYPE 1  RE-DIRECTIVE PERMANENT INSTALLATION ( TL-3 > 40 MPH )

ATTENUATOR REARWORD MOTION

MINIMUM 8' CLEAR AREA FOR 

    MANUFACTURER'S DRAWINGS AND SPECIFICATIONS.

    ANCHORING SYSTEM. FOR DIMENSIONS OF UNIT AND CONCRETE FOUNDATION SEE 

IMPACT ATTENUATOR MANUFACTURER MUST FURNISH DETAILS FOR REQUIRED4.

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

BRIDGE PARAPET TERMINAL WALLS

CONSTANT SLOPE BARRIER

STANDARD MB-7F,

STANDARD MB-7D,

CRITERIA AND DEEMED REIMBURSABLE BY FHWA.

MASH LIST. ALL UNITS MUST HAVE SUCCESSFULLY PASSED THE MASH 2016 TL-3 TESTING 

IMPACT ATTENUATOR SHALL BE SELECTED FROM VDOT'S PROVISIONALLY APPROVED 2.

12/18 MASH 2016

ITEM CODE 13607 STD. IA-1 IMPACT ATTEN. (TL-3, >40 MPH DES.SP.) EACH

DRAWINGS FOR COMPONENTS AND INSTALLATION INSTRUCTIONS.

DESIGN SHOWN IS REPRESENTATIONAL ONLY, SEE MANUFACTURER'S 1.
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A

A

PLAN VIEW

TRAFFIC 

TRAFFIC 

IA-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

IMPACT ATTENUATOR

TRAFFIC 

TRAFFIC 

(UNI-DIRECTIONAL)

WAY TRAFFIC

REQUIRED WITH TWO

TRANSITION PANEL

B

B

SECTION A-A

SECTION B-B

3' MIN. 3' MIN.

3' MIN.3' MIN.

* *

**

PLAN VIEW

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER

4' MIN.

VARIABLE

4' MIN.

VARIABLE

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER

*
POLICY.

SHOULD BE DESIGNED AND MAINTAINED IN ACCORDANCE WITH CURRENT VDOT 

PROPER OPERATION OF THE IMPACT ATTENUATOR. STANDARD SHOULDER WIDTHS

THE MINIMUM DISTANCE SHOWN IS A MINIMUM CLEAR SPACE REQUIRED FOR THE 

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

505.02

REVISION DATE

512

505

221

105

(BI-DIRECTIONAL)

TYPE 1  RE-DIRECTIVE PERMANENT INSTALLATION ( TL-3 > 40 MPH )

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

 MASH 201612/18
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VIRGINIA DEPARTMENT OF TRANSPORTATION

IA-1

REFERENCE

SPECIFICATION

IMPACT ATTENUATOR

PLAN VIEW

TRAFFIC 

TRAFFIC 

(TWO WAY TRAFFIC)

3' MIN. 5' MIN.

C

C

WAY TRAFFIC

REQUIRED WITH TWO

TRANSITION PANEL

SECTION C-C

* *

4' MIN.

VARIABLE

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER

5' MIN.

15:1 TAPER

NORMAL SLOPE HINGE POINT

*
POLICY.

SHOULD BE DESIGNED AND MAINTAINED IN ACCORDANCE WITH CURRENT VDOT 

PROPER OPERATION OF THE IMPACT ATTENUATOR. STANDARD SHOULDER WIDTHS

THE MINIMUM DISTANCE SHOWN IS A MINIMUM CLEAR SPACE REQUIRED FOR THE 

25' MINIMUM FOR GRADING

12:1 MAX.
3:1 MAX.

3' MIN.* 5' MIN.*

D

D

SECTION D-D

50' MIN. CLEAR OF CURBING AND FIXED OBJECTS

NORMAL SLOPE HINGE POINT

SLOPE HINGE POINT

1
2
:1
 
S

L
O

P
E
 

M
A

X
.

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

ROAD AND BRIDGE STANDARDS

REVISION DATE

505.03

SHEET  3 OF 3

512

505

221

105

EDGE OF TRAVELED WAY

SITE PREPARATION REQUIREMENTS FOR IMPACT ATTENUATOR ON A SHOULDER

TYPE 1  RE-DIRECTIVE PERMANENT INSTALLATION ( TL-3 > 40 MPH )

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

 MASH 2016
12/18
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

THIS PAGE INTENTIONALLY LEFT BLANK
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REVISION DATE

TITLE

STANDARD
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NOTES

POSITION LEFT OF TRAFFIC
THROUGH ROADWAY MARKER 

FINISHED GRADE
2'-8ƒ" MIN.

ELEVATION VIEW

VIRGINIA DEPARTMENT OF TRANSPORTATION

IA-2

REFERENCE

SPECIFICATION

GORE AREA REFLECTIVE MARKER

POSITION RIGHT OF TRAFFIC
THROUGH ROADWAY MARKER 

IMPACT ATTENUATOR

ALL STEEL HARDWARE COMPONENTS SHALL BE GALVANIZED.3.

    AT THE FRONT OF THE UNIT FOR MAXIMUM VISIBILITY.

PAINT CHEVRON STRIPES AND INSTALL REFLECTIVE MARKERS ON PAVEMENT9.

    MESSAGE - BLACK STRIPES (NON-REFLECTORIZED)

 

    FIELD - YELLOW (REFLECTORIZED) 

 

    COLOR:

 

    TO PASS.

    SLOPE DOWN TOWARD THE SIDE OF THE OBSTRUCTION ON WHICH TRAFFIC IS

    WITH SECTION 701 OF THE ROAD AND BRIDGE SPECIFICATIONS.  STRIPES SHALL

    REFLECTIVE MARKERS.  ALL REFLECTIVE SHEETING IS TO BE IN ACCORDANCE

FLUORESCENT PRISMATIC LENS YELLOW SHEETING SHALL BE USED ON THE8.

    TO COMPLETE THE WORK.

    AND ALL MATERIALS, LABOR, EXCAVATION, TOOLS, EQUIPMENT AND ANY INCIDENTALS NECESSARY 

    REFLECTORIZED MARKER, PORTLAND CONCRETE FOUNDATION, REQUIRED BACKUP, TRANSITION PANEL,

    PAYMENT SHALL BE FULL COMPENSATION FOR FURNISHING AND INSTALLING IMPACT ATTENUATOR,

    TYPE 1 IMPACT ATTENUATOR WILL BE MEASURED IN UNITS OF EACH COMPLETE-IN-PLACE.

MEASUREMENT AND PAYMENT:10.

CROSS SLOPE OF THE PAD SHALL NOT EXCEED A 8% (12:1) SLOPE.5.

STRENGTH OF CONCRETE SHALL BE 4000 PSI.

IMPACT ATTENUATOR MANUFACTURER. MINIMUM COMPRESSIVE

DESIGN DETAILS ARE TO BE FURNISHED BY THE 

A REINFORCED CONCRETE FOUNDATION IS REQUIRED,

ROAD AND BRIDGE STANDARDS

REVISION DATE

505.04

SHEET  1 OF 2
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    ACCORDANCE WITH THE MANUFACTURER'S DRAWINGS AND SPECIFICATIONS.

    PANEL SHALL BE SUPPLIED BY THE MANUFACTURER AND INSTALLED IN 

ANY LOCATION WHERE THERE IS REVERSE DIRECTION TRAFFIC, A TRANSITION6.

    THE DESIGNER SHOULD ALLOW 15'  FOR THE LENGTH OF THE ATTENUATOR.

DUE TO THE VARYING LENGTHS OF PROPRIETARY IMPACT ATTENUATORS 7.

TYPE 1  RE-DIRECTIVE PERMANENT INSTALLATION ( TL-2 < 40 MPH )

ATTENUATOR REARWORD MOTION

MINIMUM 8' CLEAR AREA FOR 

IS INSTALLED ON A SHOULDER.

SEE PAGE 505.03 FOR SITE PREPARATION REQUIREMENTS WHEN IMPACT ATTENUATOR11.

    MANUFACTURER'S DRAWINGS AND SPECIFICATIONS.

    ANCHORING SYSTEM. FOR DIMENSIONS OF UNIT AND CONCRETE FOUNDATION SEE 

IMPACT ATTENUATOR MANUFACTURER MUST FURNISH DETAILS FOR REQUIRED4.

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

 MASH 2016 12/18

BRIDGE PARAPET TERMINAL WALLS

CONSTANT SLOPE BARRIER,

STANDARD MB-7F,

STANDARD MB-7D,

TESTING CRITERIA AND DEEMED REIMBURSABLE BY FHWA.

MASH LIST. ALL UNITS MUST HAVE SUCCESSFULLY PASSED THE MASH 2016 TL-2 

IMPACT ATTENUATOR SHALL BE SELECTED FROM VDOT'S PROVISIONALLY APPROVED2.

ITEM CODE 13606 STD. IA-2 IMPACT ATTEN. (TL-2, < 40 MPH DES.SP.) EACH

DRAWINGS FOR COMPONENTS AND INSTALLATION INSTRUCTIONS.

DESIGN SHOWN IS REPRESENTATIONAL ONLY, SEE MANUFACTURER'S1.
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A

A

PLAN VIEW

TRAFFIC 

TRAFFIC 

IA-2

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

IMPACT ATTENUATOR

TRAFFIC 

TRAFFIC 

(UNI-DIRECTIONAL)

WAY TRAFFIC

REQUIRED WITH TWO

TRANSITION PANEL

SECTION A-A

SECTION B-B

3' MIN. 3' MIN.

3' MIN.3' MIN.

* *

**

PLAN VIEW

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

IMPACT ATTENUATOR
ROAD AND BRIDGE STANDARDS

REVISION DATE

505.10

SHEET  1 OF 2

512

505

221

105

NOTES

ALL STEEL HARDWARE COMPONENTS SHALL BE GALVANIZED.3.

    AT THE FRONT OF THE UNIT FOR MAXIMUM VISIBILITY.

PAINT CHEVRON STRIPES AND INSTALL REFLECTIVE MARKERS ON PAVEMENT9.

    ACCORDANCE WITH THE MANUFACTURERS DRAWINGS AND SPECIFICATIONS.

    PANEL SHALL BE SUPPLIED BY THE MANUFACTURER AND INSTALLED IN 

ANY LOCATION WHERE THERE IS REVERSE DIRECTION TRAFFIC A TRANSITION6.

    MESSAGE - BLACK STRIPES (NON-REFLECTORIZED)

 

    FIELD - YELLOW (REFLECTORIZED) 

 

    COLOR:

 

    TO PASS.

    SLOPE DOWN TOWARD THE SIDE OF THE OBSTRUCTION ON WHICH TRAFFIC IS

    WITH SECTION 701 OF THE ROAD AND BRIDGE SPECIFICATIONS.  STRIPES SHALL

    REFLECTIVE MARKERS.  ALL REFLECTIVE SHEETING IS TO BE IN ACCORDANCE

FLUORESCENT PRISMATIC LENS YELLOW SHEETING SHALL BE USED ON THE8.

CROSS SLOPE OF THE PAD SHALL NOT EXCEED A 8% (12:1) SLOPE.5.

    NECESSARY TO COMPLETE THE WORK.

    AND ALL MATERIALS, LABOR, EXCAVATION, TOOLS, EQUIPMENT AND ANY INCIDENTALS 

    CONCRETE FOUNDATION, REINFORCING STEEL, REQUIRED BACKUP, TRANSITION PANEL,

    AND INSTALLING IMPACT ATTENUATOR, REFLECTORIZED MARKER, PORTLAND 

    COMPLETE-IN-PLACE. PAYMENT SHALL BE FULL COMPENSATION FOR FURNISHING 

    LOW MAINTENANCE TYPE 1 IMPACT ATTENUATOR WILL BE MEASURED IN UNITS OF EACH 

MEASUREMENT AND PAYMENT:10.

    MANUFACTURER'S DRAWINGS AND SPECIFICATIONS.

    ANCHORING SYSTEM. FOR DIMENSIONS OF UNIT AND CONCRETE FOUNDATION SEE 

IMPACT ATTENUATOR MANUFACTURER MUST FURNISH DETAILS FOR REQUIRED4.

POSITION LEFT OF TRAFFIC

THROUGH ROADWAY MARKER 

GORE AREA REFLECTIVE MARKER

POSITION RIGHT OF TRAFFIC

THROUGH ROADWAY MARKER 

ITEM CODE 13603 IMPACT ATTEN. TY. 1 (TL-3, LOW MAINTENANCE) EACH

FINISHED GRADE
2'-8ƒ" MIN.

ELEVATION VIEW

STRENGTH OF CONCRETE SHALL BE 4000 PSI.

IMPACT ATTENUATOR MANUFACTURER. MINIMUM COMPRESSIVE

DESIGN DETAILS ARE TO BE FURNISHED BY THE 

A REINFORCED CONCRETE FOUNDATION IS REQUIRED,

( TL-3 > 40 MPH )

LOW MAINTENANCE TYPE 1 RE- DIRECTIVE IMPACT ATTENUATOR

IA-LM

IS INSTALLED ON A SHOULDER.

SEE PAGE 505.03 FOR SITE PREPARATION REQUIREMENTS WHEN IMPACT ATTENUATOR11.

    THE DESIGNER SHOULD ALLOW 30'  FOR THE LENGTH OF THE ATTENUATOR.

DUE TO THE VARYING LENGTHS OF PROPRIETARY IMPACT ATTENUATORS 7.

ATTENUATOR REARWORD MOTION

MINIMUM 8' CLEAR AREA FOR 

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE
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ACCEPTED BY FHWA.

CRITERIA AND BEEN MUST HAVE SUCCESSFULLY PASSED MASH 2016 TL-3 TESTING

MASH LIST FOR TYPE I  RE-DIRECTIVE LOW MAINTENANCE CATEGORY. ALL UNITS 

IMPACT ATTENUATOR SHALL BE SELECTED FROM VDOT'S PROVISIONALLY APPROVED2.

BRIDGE PARAPET TERMINAL WALLS.

CONSTANT SLOPE BARRIER,

STANDARD MB-7F,

STANDARD MB-7D,

DRAWINGS FOR COMPONENTS AND INSTALLATION INSTRUCTIONS.

DESIGN SHOWN IS REPRESENTATIONAL ONLY, SEE MANUFACTURER'S 1.
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SHEET  2 OF 2

505.11

REVISION DATE
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IMPACT ATTENUATOR

( TL-3 > 40 MPH )

LOW MAINTENANCE TYPE 1 RE- DIRECTIVE IMPACT ATTENUATOR

A

A

PLAN VIEW

TRAFFIC 

TRAFFIC 

TRAFFIC 

TRAFFIC 

(UNI-DIRECTIONAL)

WAY TRAFFIC

REQUIRED WITH TWO

TRANSITION PANEL

B

B

SECTION A-A

SECTION B-B

3' MIN. 3' MIN.

3' MIN.3' MIN.

* *

**

PLAN VIEW

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER

4' MIN.

VARIABLE

4' MIN.

VARIABLE

VARIABLE BASED ON MANUFACTURER

VARIABLE BASED ON MANUFACTURER

*
POLICY.

SHOULD BE DESIGNED AND MAINTAINED IN ACCORDANCE WITH CURRENT VDOT 

PROPER OPERATION OF THE IMPACT ATTENUATOR. STANDARD SHOULDER WIDTHS

THE MINIMUM DISTANCE SHOWN IS A MINIMUM CLEAR SPACE REQUIRED FOR THE 

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

CONC. FOUNDATION

COMPACTED UNDER 

SUB-BASE TO BE 

(BI-DIRECTIONAL)

IA-LM
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BOTH SIDES

RECESS ONE OR 

1" DIA.. x ˆ" DEEP, 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.01

SHEET  1  OF 3

L= 2" FOR SPLICE BOLT-FULL LENGTH THREADS ON NESTED W BEAMS.

(GUARDRAIL BOLT)

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

8 PER SPLICE

"SPLICE BOLT" WITH NUT

OF TRAFFIC

LAP IN DIRECTION 

DETAIL OF MID-SPAN SPLICE JOINT

L= 14" FOR STEEL POST WITH 12" BLOCKOUT BOLT-1•" MIN. THREADS

L= 18" FOR STEEL POST WITH 16" BLOCKOUT DEPTH BOLT-2" MIN. THREADS

L= 26" FOR STEEL POST WITH 24" BLOCKOUT DEPTH BOLT-2" MIN. THREADS

 

505

221

NEW 02/17

MGS STANDARD GUARDRAIL HARDWARE

MGS-HDW
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VIRGINIA DEPARTMENT OF TRANSPORTATION
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SHEET  2 OF 3

506.02

REVISION DATE
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221

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

NEW 02/17

MGS-HDW

  

MGS STANDARD GUARDRAIL HARDWARE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

13' - 6•"

12' - 6"

5 ƒ" x 2•" SLOTTED HOLES AT 3'-1•" SPACING

9 ƒ" x 2•" SLOTTED HOLES AT 3'-1•" SPACING

STANDARD 12'-6" W-BEAM SECTION

STANDARD 25' W-BEAM SECTION

25'

26'-•"
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REVISION DATE

506.03
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THICKNESS

SHEET 

0
"
 

 

‰
"

 

POST BOLT SLOT

(OPTIONAL)

POST BOLT SLOTS

OF TRAFFIC

LAP IN DIRECTION

CENTERS TO BE DESIGNATED.

AND THE SUM OF POST BOLT SLOT

DISTANCE BETWEEN POST SLOTS

ƒ" X 2•"

 

AXIS

NEUTRAL

SLOT (OPTIONAL)

ƒ" x 2•" POST BOLT

37•"

87•"

37•"

12‚

12•"

62•"

19‡"

12•"

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

(W-BEAM TO THRIE BEAM)
ASYMMETRICAL TRANSITION SECTION DETAIL

(W-BEAM TO THRIE BEAM)
SYMMETRICAL TRANSITION SECTION DETAIL

6‚"

4‚"

6„"
2"

4‚"

2"

4‚"

POST BOLT SLOTS

ƒ" X 2•" (TYP.)

 

POST BOLT SLOT

MGS-HDW

MGS STANDARD GUARDRAIL HARDWARE
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NOTES:  

REFERENCE

SPECIFICATION

505

236

221

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.04

SHEET  1 OF 2

MIDWEST GUARDRAIL SYSTEM

6'-3" 6'-3" 3'-1•" 3'-1•" 3'-1•" 3'-1•"

GR-MGS1, 1A

(6'-3" POST SPACING) (3'-1•" POST SPACING)

GR-MGS1 GR-MGS1A

SPLICE MID-SPAN

W-BEAM RAIL

SPLICE DETAIL

(STANDARD AND REDUCED POST SPACING)

AS DIRECTED BY THE ENGINEER.

ONLY AND CAN BE ADJUSTED DURING CONSTRUCTION IF AND 

GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE 1.

FOR DETAILS OF POST AND BLOCKOUTS SEE SHEET NO. 506.05.2.

HARDWARE SEE SHEETS 506.01 AND 506.02.

FOR DETAILS OF RAIL ELEMENT, AND ASSOCIATED3.

SECTION 505 OF THE SPECIFICATIONS.

SET AND ALIGNED WITHOUT ALTERATION OR FORCE, AS PER 

FROM VERTICAL.  W-BEAM, BLOCKOUTS, AND POSTS SHALL BE 

NOT BE SET WITH A VARIATION OF MORE THAN „" PER FOOT

ALL GUARDRAIL POSTS SHALL BE SET PLUMB.  POST SHALL 6.

OF VEHICULAR TRAVEL FOR THE FINISHED ROADWAY.

ALL W-BEAM RAILS SHALL BE LAPPED IN THE DIRECTION7.

STANDARD GR-INS.

AT A HEIGHT OF 30" MIN - 32" MAX AS MEASURED PER 

ALL GR-MGS1 AND GR-MGS1A RAIL SHALL BE MAINTAINED 5.

8 PER SPLICE

"SPLICE BOLT" WITH NUT

SHALL BE SHOP CURVED AND PAID FOR AS RADIAL GR-MGS1, OR 1A.
RAIL ELEMENTS WITH RADII  LESS THAN OR EQUAL TO 150 FEET4.

MIN. DISTANCE FROM FACE OF RAIL TO FIXED OBJECT = 60" MIN. DISTANCE FROM FACE OF RAIL TO FIXED OBJECT = 48"

TRAFFIC DIRECTION FOR RAIL LAP AS SHOWN

(SEE NOTE 7)

FOR STANDARD POST SPACING (6'-3")

RAIL SPLICE SHALL BE PLACED MID-SPAN

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

8'

5'

LS

70

60

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

9'

6.5'

4'

16:1

STANDARD IS NOT PERMITTED.

ADJUSTING EXISTING GUARDRAIL TO MEET THE MGS1 8.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

GUARDRAIL RADIAL GR-MGS1, 9' POST

GUARDRAIL RADIAL GR-MGS1A

GUARDRAIL RADIAL GR-MGS1

GUARDRAIL GR-MGS1, 9' POST

GUARDRAIL GR-MGS1A 

GUARDRAIL GR-MGS1

DESCRIPTION

LF13285

LF13284

LF13283

LF13282

LF13281

LF13280

ITEM CODE
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  2  OF 2

506.05

REVISION DATE

6' STEEL POST
STANDARD INSTALLATION

STEEL POST

4'-0"

& NUT

†"x14" BOLT 

STEEPER THAN 4:1

GUARDRAIL POSTS

SITES REQUIRING 9'

GUARDRAIL INSTALLATION

4" MIN.
LESS THAN 2'

505

236

221

ALL BOLTS, NUTS, WASHERS, AND OTHER STEEL ITEMS ARE TO BE GALVANIZED.1.

31"

1' -9"

1' -9"

WOOD BLOCKOUT

6" WIDE ROUTED 

IN ACCORDANCE WITH THE SPECIFICATIONS.

WOOD BLOCKOUTS SHALL BE TREATED WITH A WOOD PRESERVATIVE 3.

NOTES:  

MIDWEST GUARDRAIL SYSTEM
(STANDARD AND REDUCED POST SPACING)

31"

IN GUARDRAIL COMPONENTS.

DIMENSION MAY VARY PLUS OR MINUS ‚" DUE TO MANUFACTURING TOLERANCES4.

SEE NOTE 4

**
**

**
**SEE NOTE 4

USED IN ANY SINGLE RUN OF GUARDRAIL.

PROJECT WITH THE RESTRICTION THAT THE SAME TYPE OF BLOCKOUT MUST BE 

PRODUCTS LIST. APPROVED BLOCKOUTS MAY BE INTERCHANGED ON ANY ONE 

MASH TESTING CRITERIA. BLOCKOUTS SHALL BE FROM THE VDOT APPROVED 

BLOCKOUTS OTHER THAN SHOWN SHALL BE A VDOT APPROVED PRODUCT MEETING 2.

12" BLOCKOUT

POST 6' LENGTH

W6x9 OR W6x8.5 STEEL 

6' OR 9' LENGTH

STEEL POST

W6x9 OR W6x8.5 

POST 9' LENGTH

W6x9 OR W6x8.5 STEEL 

NEW 02/17

HOLE

ƒ" DIA

7„"

ƒ"

1ƒ"

6"

12"

7"

14"

ƒ" HOLE

‡"

12"

PINE BLOCK.

6"x 12"x1'-2" TREATED 
6
"

1
4
"

…
"

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

GR-MGS1, 1A

OR FLATTER

SLOPE 10:1 MAXIMUM

OR FLATTER

SLOPE 10:1 MAXIMUM
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REFERENCE

SPECIFICATION

505

236

221

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.06

SHEET  1 OF 3

MIDWEST GUARDRAIL SYSTEM
(TANGENT END TERMINAL)

NOTES: ELEVATION

PLAN

GR-MGS2

50'

PAY LIMITS GR-MGS2 TERMINAL

31"
SPLICE MID-SPAN

W-BEAM RAIL

6'-3" (TYP.) 6'-3" (TYP.)

TERMINAL HEAD

TERMINAL HEAD

(1)(2)(3)(4)(5)(6)(7)(8)(9)

TRAFFIC

POSITION LEFT OF TRAFFIC
THROUGH ROADWAY MARKER 

POSITION RIGHT OF TRAFFIC
THROUGH ROADWAY MARKER 

BE FROM THE VDOT APPROVED PRODUCTS LIST. 

MEETING MASH TESTING CRITERIA. ANY TERMINAL USED FOR THE GR-MGS2 SHALL

TANGENT END TERMINAL (GR-MGS2) SHALL BE A VDOT APPROVED PRODUCT1.

MANUFACTURER'S PLANS FOR THIS INFORMATION.

INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  SEE INDIVIDUAL 

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, AND OTHER 3.

MESSAGE - BLACK STRIPES (NON-REFLECTORIZED)

FIELD - YELLOW (REFLECTORIZED) 

COLOR:

 

TO PASS.

SLOPE DOWN TOWARD THE SIDE OF THE OBSTRUCTION ON WHICH TRAFFIC IS

WITH SECTION 701 OF THE ROAD AND BRIDGE SPECIFICATIONS.  STRIPES SHALL

REFLECTIVE MARKERS.  ALL REFLECTIVE SHEETING IS TO BE IN ACCORDANCE

FLUORESCENT PRISMATIC LENS YELLOW SHEETING SHALL BE USED ON THE4.

NOTE 2C.

AND RUN-OFF SEE 

LIMITS FOR RUN-ON 

WITHIN TERMINAL PAY 

RAIL LAP AT SPLICE, 

LENGTH OF NEED

(10)(11)

31" GUARDRAIL

STANDARD GR-MGS1

THE ENGINEER)

THE PLANS OR BY 

(WHEN SPECIFIED ON

HEIGHT TRANSITION

STANDARD GR-MGS4

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

EACHITEM CODE 13286

09/17

HEIGHT MEASURED AT TOP OF W-BEAM IS 30" MIN. - 32" MAX.E.

REGARDLESS OF ADJACENT TRAFFIC DIRECTION. (SEE DETAIL THIS SHEET)

INSTALL AS SHOWN IN THE MANUFACTURER'S INSTALLATION INSTRUCTIONS 

DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.  D.

MARKERS AND BRIDGE END PANELS. (SEE NOTE 4)

CONFORM TO MUTCD APPLICATION FOR DIAGONAL STRIPES ON OBJECT 

DIRECTION OF THE REFLECTIVE TAPE ON THE TERMINAL HEAD SHALL C.

INSTALLING GR-MGS2 TERMINAL ON A RADIUS IS NOT PERMITTED.B.

SHALL BE INSTALLED WITHOUT AN OFFSET.

ALL STANDARD GR-MGS2 TERMINALS (SIMILAR TO AS SHOWN ABOVE) A.

INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S 2.
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REVISION DATE
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MIDWEST GUARDRAIL SYSTEM
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15:1 TAPER

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH
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)SLOPE HINGE POINT

SLOPE HINGE POINT

25'-0"

(SEE NOTE 2)

4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO
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15:1 TAPER
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X
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S
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E

A

A
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B

SECTION A-A

SECTION B-B

NOTES:

THE FACE OF RAIL TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM 

ITS FULL LENGTH, MUST BE A MAXIMUM OF 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 1.

6'-0"

4'-0"

6'-0" MEASURED FROM THE FACE OF RAIL.  

FOR NEW CONSTRUCTION AND RECONSTRUCTION, THE 10:1 SLOPE GRADING SHALL EXTEND A MINIMUM OF 3.

SITE PREPARATION REQUIREMENTS FOR GR-MGS2

HINGE POINT

HINGE POINT

4:1 OR FLATTER

(SEE NOTE 1)

10:1 MAX.

(SEE NOTE 1)

10:1 MAX.

4'-0"

**

****

MEASURED FROM THE FACE OF RAIL

GR-MGS2 TERMINAL

50'-0"

PRECEDENCE OVER THIS STANDARD IF ADDITIONAL GRADING IS REQUIRED.

FOR PROPRIETARY GUARDRAIL TERMINALS, THE MANUFACTURER'S SITE PREPARATION REQUIREMENTS TAKE 4.

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA SHALL AT LEAST BE 

THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHALL BE TRAVERSABLE AND FREE 2.

POST 1
CENTER OF
FROM THE
MEASURED 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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ROAD AND BRIDGE STANDARDS

REVISION DATE
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SHEET  3 OF 3

MIDWEST GUARDRAIL SYSTEM
(TANGENT END TERMINAL)

GR-MGS2

EXISTING SLOPE

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

(
S

E
E
 

N
O

T
E
 
1
)

SLOPE HINGE POINT

SLOPE HINGE POINT

25'-0"

(SEE NOTE 2)

4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

10'-0"

1
0
:1
 

M
A

X
. 

S
L

O
P

E

A

A

B

B

4'-0"

**

****

MEASURED FROM THE FACE OF RAIL

GR-MGS2 TERMINAL

50'-0"

M
IN
.

4
'-

0
"

POST 1
CENTER OF
FROM THE
MEASURED 

10:1 TAPER

10:1 TAPER

NOTES:

SECTION A-A

SECTION B-B

4'-0"

HINGE POINT

HINGE POINT

4:1 OR FLATTER

(SEE NOTE 1)

10:1 MAX.

(SEE NOTE 1)

10:1 MAX.

THE FACE OF RAIL TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM 

ITS FULL LENGTH, MUST BE A MAXIMUM OF 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 1.

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE 

THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE AND FREE 2.

4'-0"

LIMITED USE SITE PREPARATION REQUIREMENTS FOR GR-MGS2

OR OTHER SUITABLE MATERIAL AS APPROVED BY THE ENGINEER.

FROM THE FACE OF RAIL AND GRADING SHALL CONFORM TO THE DETAILS ABOVE. USE 21B AGGREGATE, 

THE SITE PREPARATION REQUIREMENTS ON PAGE 506.07. THE  SLOPE SHALL EXTEND A MINIMUM OF 4'-0" 

FOR LIMITED APPLICATIONS AS DESCRIBED IN NOTE 3, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO 4.

UNLESS APPROVED BY THE ENGINEER.

NOT FOR USE ON INTERSTATES, FREEWAYS, OR NEW CONSTRUCTION.

REQUIREMENTS ON PAGE 506.07. 

MAY BE USED WHEN SPECIFIED IN THE PLANS FOR 3R WORK THAT CANNOT CONFORM TO THE SITE PREPERATION 

NOT FOR USE ON INTERSTATES, FREEWAYS, OR NEW CONSTRUCTION, UNLESS APPROVED BY THE ENGINEER. 3.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SPECIFICATION

505
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221

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.09

SHEET  1 OF 2

MIDWEST GUARDRAIL SYSTEM
(TRAILING END ANCHORAGE)

SEE DETAIL A

SEE STD GR-HDW

END SECTION

PLAN 

ELEVATION

DETAIL A

NUT AND WASHER

BEARING PLATE, 

TUBE

FOUNDATION

STEEL 

6'-3"

OR PAVEMENT

TOP OF GROUND 

WITH ‡" FLAT WASHERS

HEAD BOLT AND NUT 

‡" x 7•" LONG HEX 

10" LONG WITH WASHERS

†" HEX. BOLT AND NUT

STRUT AND YOKE ASSEMBLY

STEEL FOUNDATION TUBE

ANCHOR BRACKET

ASSEMBLY

ƒ" CABLE ANCHOR 

3'-11ƒ"

6‚"

6'-3" 3'-1•"

6‚"

W BEAM END PANEL DETAIL

BOLT DETAIL
ANCHOR BRACKET 

GR-MGS3 PAY LIMIT

STANDARD MID-SPAN SPLICE

ASSEMBLY

ƒ" CABLE ANCHOR POST SLEEVE

AND NUT WITH WASHERS

†" HEX. BOLT 10" LONG

MGS TIMBER POST

MGS TIMBER POST

MGS TIMBER POST

10" LONG AND NUT 

†" GUARDRAIL BOLT 

10" LONG AND NUT 

†" GUARDRAIL BOLT 

12"
ANCHOR BRACKET HOLES TYP.

ƒ" x 2•" SLOTTED HOLES TYP.

W-BEAM END PANEL

STANDARD SPLICE HOLES TYP.

NOTES:  

THE DETAILS ABOVE.

WITH THE GR-MGS1 STANDARD AND LOCATED AS SHOWN IN 

STEEL POST, BLOCKOUT, AND SPLICE SHALL BE IN ACCORDNCE 2.

CONDITIONS ON DIVIDED HIGHWAYS.

USE OF THIS TRAILING END ANCHORAGE IS RESTRICTED TO RUN-OFF 1.

70"

EACHITEM CODE 13287

NEW 02/17

AND NUT

HEAD BOLT, WASHERS

†" x 1•" LONG HEX 

W6x9 OR W6x8.5 STEEL POST 6' LENGTH

31"

6'-1ƒ"

10'-5"

IN ACCORDANCE WITH THE SPECIFICATIONS.

WOOD POSTS SHALL BE TREATED WITH A WOOD PRESERVATIVE 4.

BE GALVANIZED.

ALL BOLTS, NUTS, WASHERS, AND OTHER STEEL ITEMS ARE TO 3.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
221

505

GR-MGS3

SECTION A-A

ƒ" 6X19 IWRC IPS CABLE

2" 2"4"4"4"

16"

HOLE

1„" DIA.

COLD FORM

PLATE ONE PIECE 

‰" STEEL ANCHOR 

BEARING PLATE

STEEL FOUNDATION TUBE

YOKE

MIDWEST GUARDRAIL SYSTEM
(TRAILING END ANCHORAGE)

CABLE ANCHOR ASSEMBLY

STRUT

ENTIRE LENGTH
1" - 8UNC STUD THREADED

6" x 3" 10 GAUGE

MGS TIMBER POST

DETAIL B

SEE DETAIL B

STRUT AND YOKE ASSEMBLY

POST SLEEVE

1…"

1•"

2ƒ"

17"

72"

7•"

2ƒ"
3ƒ"

5•"

46"

7„"

17•"

23‡"

8"

8"

†"

3"

4"

1" DIA.

1„" DIA.

2…" O.D.
6"

2•" DIA.

‡" DIA.

ƒ" DIA.

STRUT

YOKE

75"

78"

67"

15"
7" 5" ƒ" 6X19 IWRC IPS CABLE

50"

80"

6" 8"

‰" WALL THICKNESSANCHOR BRACKET DETAILS
END PLATE

ANCHOR BRACKET

1"

ƒ" DIA.

3"

6"

3"

…"

5†" 1ƒ"

1ƒ"

3Š"

…"

ƒ" DIA. TYP.

‰

‚

‰

8•"

3"

‡" x 2" SLOT

4"
4‚"

3"

•"

R=•"
R=•"

5•"

FITTING

STANDARD SWAGGED 

END PLATE

ANCHOR BRACKET 

1‚" DIA.

ASTM A53 GRADE B SCHEDULE 40

Ž"

1•"

35°

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

506.10

REVISION DATE

NEW 02/17

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



GR-MGS4

REFERENCE

SPECIFICATION

505

236

221

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.11

SHEET  1 OF 1

MIDWEST GUARDRAIL SYSTEM
(TRANSITION FROM MGS 31" HEIGHT TO GR-2 27ƒ" HEIGHT)

6'-3"6'-3" 6'-3" 6'-3"3'-1•"

4'-0" MIN.

3'-0" MIN.

27ƒ"
31"

NOTES:  

PLAN

ELEVATION

8" BLOCKOUT

SPLICE AT POST

W-BEAM RAIL
SPLICE AT POST

W-BEAM RAIL

SPLICE MID-SPAN

W-BEAM RAIL

STANDARD AND LOCATED AS SHOWN IN THE DETAILS ABOVE.

POSTS, BLOCKOUTS, AND SPLICES WILL BE IN ACCORDNCE WITH THE GR-MGS12.

STANDARD GR-MGS4 TRANSITION WILL BE PAID FOR AS EACH COMPLETE IN PLACE.4.

HINGE POINT

34' - 4•"

13' - 6•"

12' - 6"

5 ƒ" x 2•" SLOTTED HOLES AT 3'-1•" SPACING

31"

SPLICE MID-SPAN

W-BEAM RAIL

6'-3"

DIRECTLY TO HEIGHT TRANSITION.

WHEN TERMINAL CONNECTS 

POST (9) OF GR-MGS2 TERMINAL

W-BEAM SECTION

STANDARD 12-6" 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

12'-6" W-BEAM SECTIONSEE NOTE 1SEE NOTE 1

09/17

  

END TERMINAL WILL BE A VDOT APPROVED PRODUCT MEETING MASH TESTING CRITERIA. 5.

STANDARD 6 FOOT POSTS WILL BE USED UNLESS OTHERWISE NOTED ON PLANS3.

GR-MGS4 HEIGHT TRANSITION.

DEPTH OF THE GR-MGS2 TERMINAL WHEN THE TERMINAL TIES DIRECTLY TO THE 

THE BLOCKOUT DEPTH OF THE GR-MGS4 TRANSITION WILL MATCH THE BLOCKOUT 6.

(SEE NOTE 6)

12" BLOCKOUT

ITEM CODE 13288 GUARDRAIL HEIGHT TRANSITION GR-MGS4 EACH

PAY LIMITS GR-MGS4 HEIGHT TRANSITION

SINGLE 25' W-BEAM WITH ƒ" x 2•" SLOTTED HOLES AT 3' - 1•" SPACING.  

2 - STANDARD 12'-6" SECTIONS OF W-BEAM (SPLICES AS SHOWN) OR A 

HEIGHT TRANSITION FROM 31" GR-MGS1 TO 27ƒ" GR-2 WILL REQUIRE1.

OR STANDARD GR-MGS2

STANDARD GR-MGS1

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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ROAD AND BRIDGE STANDARDS

REVISION DATE

507.01

SHEET 1 OF 4

SHOULDER

SHOULDER HINGE POINT

VARIES

*

*

GR-MGS-INS

 TO CURB OR CURB & GUTTER

MEASURING GUARDRAIL HEIGHT ADJACENT

SLOPE RELATIVE TO SHOULDER HINGE POINT

MEASURING GUARDRAIL HEIGHT ON FRONT

HEIGHT PER STANDARD GR-MGS1

4' MINIMUM

4' MINIMUM

4' MINIMUM

PAVEMENT SLOPE

PROJECTED 

FACE OF CURB.

OF RAIL WHEN OFFSET FROM THE 

SHALL BE MEASURED AT THE FACE 

THE HEIGHT OF THE GUARDRAIL

SEE CHAPTER 2E OF THE VDOT ROAD DESIGN MANUAL

FOR GUARDRAIL DESIGN POLICIES USING CURB OR CURB & GUTTER

OR FLATTER

SLOPE 10:1 MAXIMUM

POINT

SLOPE HINGE

POINT

SLOPE HINGE

POINT

SLOPE HINGE

*

*

*

*

HEIGHT PER STANDARD GR-MGS1

*

HEIGHT PER STANDARD GR-MGS1

*

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

6' MINIMUM

2% MAX.

 FACE OF CURB OR CURB & GUTTER

MEASURING GUARDRAIL HEIGHT & RAIL OFFSET FROM

APPLICABLE FOR DESIGN SPEEDS OF 45 MPH AND LESS.

ALL VDOT CURB TYPES

THE FACE OF CURB.

PROJECTED PAVEMENT ELEVATION AT

SHALL BE MEASURED FROM THE 

IS USED THE HEIGHT OF THE GUARDRAIL

WHERE COMBINATION CURB & GUTTER

NOT USED.

SURFACE WHEN GUTTER PAN IS

OF CURB FROM THE PAVEMENT 

SHALL BE MEASURED AT THE FACE 

THE HEIGHT OF THE GUARDRAIL

WITH FACE OF CURB

FACE OF RAIL SHALL BE ALIGNED

WITH FACE OF CURB

FACE OF RAIL SHALL BE ALIGNED

NEW 02/17

IS APPLICAPLE FOR DESIGN SPEEDS OF 45 MPH AND LESS.

THE OPTION TO OFFSET GUARDRAIL FROM THE FACE OF CURB

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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SECTION A-A

TRAFFIC RUN ON OR RUN OFF

6'-3"3'-1•" TYP. SPACING

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPACES BEFORE FIXED OBJECT

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 4

507.02

REVISION DATE

VARIABLE

8 ST'D. GR-MGS1A POST

LIMITS OF PAYMENT FOR ST'D. GR-MGS1A

ST'D. GR-MGS1

O

P

S

TABLE I

TABLE II

S

WIDTH

(P )
WIDTH

PAVED SHOULDER

S

OFFSET FROM

TO FACE OF GUARDRAIL

(O)

(O)

TO FACE OF GUARDRAIL

OFFSET FROM

S

PAVED SHOULDER

WIDTH

(P )

16'

14'

12'

3' or 4'

12'

10'

8'

16'

14'

12'

9'

12'

10'

8'

6'

5'

8'

TOTAL SHOULDER

(S)

18' 12' 14'

(S)

WIDTH

TOTAL SHOULDER

18' 12' 14'

6' or 10'

6' 0 2'

8' 4'

TRAFFIC LANES LEFT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

TRAFFIC LANES RIGHT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

NORMAL GUARDRAIL LOCATION 

SEE STANDARD MC-4 FOR PAVING UNDER GUARDRAIL.

MANUAL.

CLASSIFICATION AS DEFINED IN THE ROAD DESIGN 

BE IN ACCORDANCE WITH THE ROADWAY 

FACE OF THE RAIL. THE PAVED WIDTH USED SHALL

THE PAVED SHOULDER MAY BE EXTENDED TO THE

PAVED SHOULDER WIDTHS SHOWN ARE MINIMUM. 

NOTE:

(SEE NOTE)

(SEE NOTE)

(PAVED & GRADED)

(PAVED & GRADED)

3' or 4' 5'9'

6'

0 or 2'

6' 0 2'

8' 4'0 or 2'

0 or 4'

GR-MGS1A, 4'-0" MIN.

GR-MGS1, 5'-0" MIN.

SHOULDER

PAVED

DESIGN FROM EACH END OF FIXED OBJECT.

FOR TWO WAY TRAFFIC, USE 8 POST SPACING

@ 6'-3"

25' MIN.

OBSTRUCTION

ROADSIDE 

A

A

UNDERGROUND OR LOW PROFILE OBSTRUCTION

DETAIL OF MULTIPLE BLOCK-OUT TO AVOID 

CONCRETE BARRIER

USE PERMANENT

CANNOT BE OBTAINED

IF 3'-4" DIMENSION

3'-4" ABSOLUTE MINIMUM

SYSTEM (BPPS) SHALL BE USED.

OR BRIDGE PIER PROTECTION 

PERMANENT CONCRETE BARRIER 

GUARDRAIL CANNOT BE MET A 

IF THE MINIMUM DEFLECTION FOR 

OBSTRUCTION

OR LOW PROFILE 

UNDERGROUND 

D

D

SECTION  D-D

GR-MGS-INS

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

10'

4' or 10'

4' or 8'

10'

(25'-0") MIN.

4', 5', or 6'

3', 4', 5', or 6'

0 or 4'

THE GUARDRAIL.

THE SHOULDER IN FRONT OF 

SHALL BE THE SAME SLOPE AS 

GRADING BEHIND THE GUARDRAIL

NEW 02/17

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

(24" MAXIMUM BLOCKOUT DEPTH) 

2- 12" BLOCKOUTS FOR ONE POST ONLY. 

BE LIMITED TO ONE IN ANY 100 FT LENGTH OF GUARDRAIL.

BLOCKOUTS GREATER THAN 16" UP TO 24" DEEP SHALL 

DOUBLE STANDARD BLOCKOUTS OR COMBINATIONS OF 

BLOCKOUTS.

OF A 4" AND A 12" BLOCKOUT OR 2 MASH APPROVED 8" 

POSTS. THIS WILL BE ACCOMPLISHED WITH A COMBINATION

BLOCKOUT DEPTH OF 16" MAY BE USED FOR A SERIES OF

IN PRICE BID PER LINEAR FOOT OF GUARDRAIL.

COST OF ADDITIONAL BLOCKOUTS TO BE INCLUDED

2016 ROAD & BRIDGE STANDARDS
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TRAFFIC

8 SPACES @ 6'-3"

ST'D. GR-8

TRAFFIC

ST'D. GR-8A ST'D. GR-8B 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

507.03

SHEET 3 OF 4

12'-6" SPACING

WEAK POST @ 

(WEAK POST)

4 SPACES @ 6'-3"

(WEAK POST)

 8 SPACES @ 3'-1•" 

(TYP.)

32‚" HEIGHT

@ 12'-6" SPACING

GR-8 (WEAK POST) 

31" HEIGHT

ST'D. GR-MGS1 

GR-MGS2

TRANSITION FROM GR-MGS2 TERMINAL TO WEAK POST GUARDRAIL

GR-MGS2

GR-MGS-INS

(1)(2)(3)(4)(5)(6)(7)(8)(9)(10)(11)

THE ENGINEER)

THE PLANS OR BY 

(WHEN SPECIFIED ON

HEIGHT TRANSITION

STANDARD GR-MGS4
GR-MGS2

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

HEIGHT DIFFERENCE

ADJUST FOR RAIL 

 GR-MGS2 TERMINAL TO GR-MGS4 HEIGHT TRANSITION

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

HEIGHT DIFFERENCE

ADJUST FOR RAIL 

09/17

@ 12'-6" SPACING

GR-8 (WEAK POST) 

GR-MGS1 

HEIGHT DIFFERENCE

ADJUST FOR RAIL 

TRAFFIC

 TO WEAK POST GUARDRAIL

TRANSITION FROM GR-MGS2 TERMINAL

 TO WEAK POST GUARDRAIL

TRANSITION FROM GR-MGS1 GUARDRAIL

3 SPACES @ 6'-3" 

1 SPACE @ 3'-1•"

GR-MGS1 

7 SPACES @ 6'-3" 

1 SPACE @ 3'-1•"

(ONE WAY) (ONE WAY)

(TWO WAY)

2016 ROAD & BRIDGE STANDARDS
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ST'D. GR-8B ST'D. GR-8A ST'D. GR-8

TRAFFIC

221

505

@ 6'-3" SPACING

4 SPACES @ 6'-3" 

50'-0"

8 SPACES @ 3'-1•"

 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 4 OF 4

507.04

REVISION DATE

HEIGHT DIFFERENCE

ADJUST FOR RAIL 

@ 12'-6"

WEAK POST 

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

GR-MGS1

TRANSITION FROM WEAK POST (STANDARD GR-8) TO GR-MGS1 GUARDRAIL

NEW 02/17

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

GR-MGS-INS
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REVISION DATE
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SHEET 5 OF 5

GR-MGS-INS

MGS W-BEAM GUARDRAIL INSTALLATION CRITERIA

NEW 04/19

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

7" MIN.

OPENING FOR POST

SQUARE OR ROUND 

8
"
 

M
A

X
.

_

MOW STRIP

ASPHALT OR CONCRETE

W-BEAM GUARDRAIL

**

1
5
"
 

M
IN
.

15" MIN.

SOIL

*

*

VARIES

SOIL

ROCK

24" MINIMUM

ROCK INSTALLATION PLAN VIEW

ROCK INSTALLATION ELEVATION

POST AND BLOCKOUT

OPENING

CENTERLINE OF 

PLACE POST ON 

MOW STRIP/PAVE.

7" MIN. FROM BACK OF POST

MOW STRIP/PAVEMENT ELEVATION

*

*

* *
OPENING

CENTERLINE OF 

PLACE POST ON 

ROUND OPENING

POST AND BLOCKOUT

MOW STRIP/PAVEMENT PLAN

WHICHEVER IS LESS.

MAX. 6" DEPTH OR MOW STRIP DEPTH 

WITH 28 DAY STRENGTH < 120 PSI. 

NO. 57 OR 21B AGGREGATE OR GROUT 

WITH GROUT TO TOP OF OPENING.

NOT REQUIRED WHEN BACKFILLED 

OF ASPHALT CONCRETE.

SEAL TOP OF AGGREGATE WITH 1•"

S
O
IL

R
O

C
K

AGGREGATE

NO. 57 OR 21B

POST EMBEDMENT

CORE HOLE FOR FULL 

W-BEAM GUARDRAIL

14" MIN. FROM BACK OF POST

14" MIN.

REFER TO ROCK INSTALLATION DETAILS.

FOR A THICKNESS GREATER THAN 8", 

NOTES:  

DO NOT SHORTEN POST.  POST SHALL HAVE FULL EMBEDMENT.2.

INSTALL POST AFTER OPENING IS BACKFILLED AND COMPACTED IN 6" LIFTS.3.

LEAVE-OUT ALLOWS FOR PROPER POST ROTATION.1.

(LEAVE-OUT FOR STANDARD GUARDRAIL POST INSTALLATION)

6" MIN.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

THIS PAGE INTENTIONALLY LEFT BLANK

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

    .  

REVISION DATE

TITLE

STANDARD

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



221

505
VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

508.01

SHEET 1 OF 2

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

GR-FOA-5

SECTION A-A

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

5

6

7

9

8

10

4

3

2

1

NOTES:

SECTION B-B

SECTION D-D

SECTION E-E

SECTION C-C

1 2 3

4 5 6 7 8 9 10 11

A B C D E

A B C D E

2 2221

9

10

4

7 73 5 6 8

3'-0" SEE NOTE 6

31" TERMINAL

STANDARD GR-MGS2
31" GUARDRAIL

STANDARD GR-MGS1
ONE SET INSIDE THE OTHER REQUIRED

TWO SECTIONS OF THRIE-BEAM

SEE NOTE 4

4'-0" MIN.

MIN.

4'-0"

MIN.

4'-0"
MIN.

4'-0"

MIN.

4'-0"

DIRECTLY TO FOA.

WHEN TERMINAL CONNECTS 

POST (9) OF GR-MGS2 TERMINAL

THRIE-BEAM - FIXED OBJECT ATTACHMENT
FOR USE WITH VERTICAL FACE TERMINAL WALLS AND MGS GUARDRAIL

11

11

1

3

9

10 10

5 6

8

12

13

11

12

13

‡" DIA. x 14" LONG HEAVY HEX BOLT AND NUT

STANDARD THRIE-BEAM TERMINAL CONNECTOR

SEE NOTE 5

SPLICE MID-SPAN

OPTIONALW-BEAM RAIL

31"

12

LOCATION.

RAIL USED.  IF 12'-6" RAIL IS USED A SPLICE WILL BE AT THIS 

SPLICE LOCATION IS DEPENDENT ON THE LENGTH OF W-BEAM5.

OR TERMINAL.  POST 11 IS INCLUDED WITH THE FOA-5.

W-BEAM RAIL WILL BE INCLUDED WITH THE APPROACH GUARDRAIL 4.

WITH THE SPECIFICATIONS.

BE QUANTIFIED AND PAID AS A SEPARATE BID ITEM IN ACCORDANCE

STANDARD CG-3 CURB IS NOT INCLUDED WITH THE FOA-5 AND WILL 7.TIMBER BLOCKOUT (POSTS 1, 2, & 3)

W6x15, 84" LONG STEEL POST WITH 6"x8"x19" 

OF THE GR-FOA-5. 

DROP INLETS OR FLUMES ARE NOT PERMITTED WITHIN THE PAY LIMITS8.

STANDARD GR-FOA-5

FIXED OBJECT ATTACHMENT

RECESSED NUT (SEE ST'D. MGS-HDW)

†" x 2" LONG GUARDRAIL SPLICE BOLT & 

TERMINAL WALL CHAMFER OVER A 3'-0" DISTANCE.

THE CURB WILL TRANSITION FROM THE FACE OF RAIL TO THE FRONT OF THE

STANDARD CG-3 CURB IS REQUIRED FROM POST 11 TO THE TERMINAL WALL.6.

10 GAUGE ASYMMETRICAL THRIE-BEAM TRANSITION

6'-3" 12-GAUGE THRIE-BEAM SECTION

ASTM A572 GR. 50

3" x 3"x 0.315" SQUARE PLATE WASHER

NUT (SEE ST'D. MGS-HDW)

†" x 10" LONG GUARDRAIL BOLT & RECESSED 

NUT (SEE ST'D. MGS-HDW)

†" x 14" LONG GUARDRAIL BOLT & RECESSED 

(POSTS 4, 5, 6, 7, 8, & 9)

WITH 6" x 12" x 19" LG. TREATED PINE BLOCK 

W6 x 8.5 OR W6 x 9, 72" LONG STEEL POST 

(POSTS 10 & 11)

WITH 6" x 12" x 14" LG. TREATED PINE BLOCK 

W6 x 8.5 OR W6 x 9, 72" LONG STEEL POST

SEE NOTE 3

31"

31"31"

31"

SEE NOTE 2

STD. CG-3 CURB

CURB

STD. CG-3 

CURB

STD. CG-3 

CURB

STD. CG-3 

CURB

STD. CG-3 

CURB

STD. CG-3 

BRIDGE STANDARDS.

GUARDRAIL COMPONENTS SHALL BE IN ACCORDANCE WITH VDOT ROAD AND9.

ALL BOLTS, NUTS, WASHERS, AND OTHER STEEL ITEMS ARE TO BE GALVANIZED.10.

@ 3'-1•" = 12'-6"

4 SPACES 

= 6'-3"

@ 1'-6ƒ"

4 SPACES 

= 6'-3"

@ 3'-1•" 

2 SPACES 
26‚"

SEE NOTE 1

2 SECTIONS NESTED

12'-6" 12-GAUGE THRIE-BEAM SECTION

SLOPE HINGE POINT

ON THE BACK SIDE OF THE BRIDGE TERMINAL WALL.

A36 SQUARE PLATE WASHER IS REQUIRED FOR EACH BOLT 

ASTM A563 GR. DH OR A194 GR. 2H NUTS. A 3" x 3"x 0.315" 

‡" BOLTS SHALL BE ASTM A325 A449 HEX BOLTS WITH 2.

INSTALLATION OF THE FOA-5 ON A RADIUS OR FLARE IS NOT PERMITTED.11.

NO BOLT PLACED IN LOWER HOLE OF GR-FOA-5 POST 9.3.

SEE NOTE 12

A MINIMUM OF 3' PAST THE END OF THE TERMINAL WALL TO SUPPORT FOA POSTS.

4' WIDE GRADING FROM THE FACE OF RAIL TO THE HINGE POINT SHALL EXTEND 12.

SEE NOTE 12

4'-0" MIN.

NEW 04/19

WALLS. 

CPSR, SSCP, AND KANSAS CORRAL VERTICAL FACE TERMINAL

THRIE-BEAM FIXED OBJECT ATTACHMENT IS FOR USE WITH THE1.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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508.02

REVISION DATE

GR-FOA-5

STEEL POST

HOLE

ƒ" DIA

ƒ"ƒ"

HOLE

ƒ" DIA

HOLE

ƒ" DIA

 ƒ" x 2•" SLOTTED HOLES AT 1'-6ƒ" SPACING

STANDARD 12'-6" THRIE-BEAM SECTION
STANDARD 6'-3" THRIE-BEAM SECTION

 ƒ" x 2•" SLOTTED HOLES AT 1'-6ƒ" SPACING

12'-6" 6'-3"

3"

3"

13'-6•"
7'-3•"

7„"

7†" 7†"

7„" 7„"

1ƒ"

WOOD BLOCKOUT

6"x12"x19" TREATED 

WOOD BLOCKOUT

6"x8"x19" TREATED 

6
" 6

"

12"

ƒ" HOLE
ƒ" HOLE

19"

8"

19"

.315"

6' LENGTH

STEEL POST

W6x9 OR W6x8.5 7' LENGTH

W6x15 STEEL POST

STEEL POST

STEEL POST

•" DIA. HOLE

THRIE-BEAM - FIXED OBJECT ATTACHMENT
FOR USE WITH VERTICAL FACE TERMINAL WALLS AND MGS GUARDRAIL

NEW 04/19

A36 SQUARE PLATE WASHER

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

509.01

SHEET  1 OF 3

VIRGINIA DEPARTMENT OF TRANSPORTATION

TCB-1

TEMPORARY CONCRETE BARRIER

2"
9" 8ƒ" 8•" 8•" 17" 8•" 25•" 8•" 17" 8•" 8•" 8ƒ" 9"

2"

6"

3"

6"

3'-3"4'-0"3'-3"

5"

3"

7"

MASH 2016 00-0000
MASH 2016 00-0000

MONTH
YEAR

NOTES:
ELEVATION VIEW

PLAN VIEW

A

A

TO THIS DESIGN ARE NOT PERMITTED.

FOR APPROVAL BY THE STANDARDS & SPECIAL DESIGN SECTION. MODIFICATIONS

PRECAST MANUFACTURER. THE MANUFACTURER SHALL SUBMIT SHOP DRAWINGS 

THE TEMPORARY CONCRETE BARRIER SHALL BE PRECAST BY A VDOT APPROVED 1.

MANUFACTURER.

NOT BE PAINTED OR COATED OTHER THAN MARKINGS NECESSARY TO IDENTIFY THE 

BARRIER SHALL HAVE A UNIFORM NATURAL CONCRETE FINISH. THE BARRIER SHALL 2.

ALL REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM-A615 GRADE 60.5.

LOOP BARS SHALL NOT BE USED TO LIFT, MOVE, OR REPOSITION THE BARRIER.7.

CONCRETE BARRIER WITH OTHER TEMPORARY CONCRETE BARRIERS IS NOT PERMITTED.

ONLY ONE TYPE OF TEMPORARY BARRIER IS PERMITTED IN A RUN. MIXING TEMPORARY8.

(MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

BARRIER DELINEATOR SIZE, COLOR AND SPACING SHALL BE IN ACCORDANCE WITH THE SPECIFICATIONS.11.

BARRIER DELINEATOR REFLECTIVE SURFACE IN ALL INSTANCES SHALL BE FACING ONCOMING TRAFFIC.12.

COST OF DELINEATOR SHALL BE INCLUDED IN THE PRICE BID FOR TEMPORARY CONCRETE BARRIER.13.

PROTECTION MANUAL.

BARRIER VERTICAL PANELS SHALL BE SPACED IN ACCORDANCE WITH VIRGINIA WORK AREA14.

1"

END VIEW

TYP.

ƒ" CHAMFER 

SECTION A-A

APPROVED LIST MAY BE SUBSTITUTED FOR THIS STANDARD.

APPROVED LIST. BARRIERS THAT HAVE BEEN APPROVED BY VDOT ON THE MASH PROVISIONALLY

OTHER PRECAST TEMPORARY CONCRETE BARRIERS SHALL BE FROM THE MASH PROVISIONALLY9.

A1

B1

C1

C1

B1

A1

5"

2‚"

9•" 5"

7"

3"

8•"7"8•"

2•"

6"

6"

6"

5"

6•"

MEASURED TO THE CENTER OF THE BAR

LONGITUDNAL REINFORCEMENT SPACING

17"
17"

24"

32"

22"

12"

ML01

ML01

ML02

ML02

ML01

ML01

RV0401

(SEE NOTES 11, 12, & 13)

BARRIER DELINEATOR

RV0401 SPACING MEASURED TO THE CENTER OF THE BAR

12'-6"

CHAMFER

LIFT SLOT

LIFT SLOT

1'-0"

LIFT SLOT

1'-0"

1"

1"
3"

3"

1" CHAMFER

ALL REINFORCING STEEL SHALL HAVE A MINIMUM COVER OF 2" UNLESS OTHERWISE SHOWN.6.

NEW 04/20

MAXIMUM CROSS SLOPE FOR PLACEMENT OF TEMPORARY BARRIER WILL BE 10:1.10.

(SEE NOTE 14)

AS REQUIRED.

VERTICAL PANELS

8" X 12" BARRIER

(SEE NOTE 3)

SURFACE.

INTO TOP CONCRETE 

LETTERS RECESSED ‚"

3" STANDARD FOUNDRY 

CONCRETE SHALL BE A MINIMUM OF 5000 PSI.4.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

MONTH AND YEAR OF MANUFACTURE IS REQUIRED FOR EACH BARRIER SEGMENT PRODUCED.

THE RECESSED LETTERING IN THE TOP OF THE BARRIER CONTAINING MASH 2016 ALONG WITH3.

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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FLARE RATES

DESIGN

SPEED LINE

INSIDE SHY

LINE

SHY

LS

MPH
RATE

FLARE

RATE

FLARE

30:1 20:1

26:1 18:1

40

50 21:1

16:1

14:1

10:1

30 13:1 8:1

10'

6.5'

3.5

70

60 8'

5'

FOR RIGID BARRIER SYSTEMS.

SUGGESTED MAXIMUM FLARED RATE

LINE

SHY

 BEYOND 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

TCB-1

TEMPORARY CONCRETE BARRIER

 

Dimensions in bending diagram are out-to-out of bars, except as shown.

DENOTES LENGTH OF ONE (1) BAR.*

Mark Size Length Material

#5

#4

No.

#4

#6

*

#6

#6

RV0401

RV0401

14

3

6

2

2

2

ML01

ML02

4‚"

2'-9ƒ"

1'-4"
1'-0"

2'-9"

2'-10•"

1'-4"

3"

1"

4ƒ"

B1

A1

C1

A615 Gr. 60

A615 Gr. 60

A615 Gr. 60

or A706 Gr. 60

A709 Gr. 70 

5„" 8…"

7Š"

R=2ƒ"

R=2‚"

R=1•"
a1

28Š"

21"

a2

a3

a1

a2

a3

16ƒ"

a4

a4 8" OVERLAP

A1 B1

C1

A1

B1

C1

PLAN VIEW

ELEVATION VIEW

CONNECTOR PIN

2•"

4"

2•"

1•"

1‚"

3†"

LOOP CONNECTOR JOINT
LOOP BAR DETAILS

PIN DIA. 9"

PIN DIA. 9"

PIN DIA. 9"

PIN DIA. 2ƒ"

REINFORCING STEEL & LOOP BAR SCHEDULE

1…" DIA. HOLE

†" DIA. HOLE

7'-11"

7'-1"

7'-0"

‚

 PL•"

28"

ROUND ROD

1‚" A36 

17"

15"

AND ANCHORAGE.

INSTALLATION INSTRUCTIONS FOR DEFLECTIONS 

NON-VDOT DESIGNS, REFER TO MANUFACTURER'S 

WORK ZONE FOR ANCHORAGE. FOR APPROVED 

60' OF BARRIER UPSTREAM AND DOWNSTREAM OF

FOR A 6'-8" DYNAMIC DEFLECTION.  PROVIDE MIN.

THE PIN AND LOOP POSITIVE CONNECTION, ALLOW 

WHEN USING VDOT STANDARD TCB-1 WITH 

12'-2•"

12'-2•"

8'-•"

(MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 3

502.05

REVISION DATE

NEW 04/20

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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2016 ROAD & BRIDGE STANDARDS



105

512

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

509.03

SHEET  3 OF 3

VIRGINIA DEPARTMENT OF TRANSPORTATION

TCB-1

TEMPORARY CONCRETE BARRIER

1'-0" MIN.

NORMAL EARTH

AGGREGATE, 4' WIDTH MINIMUM

OR A MINIMUM 6" OF 21A OR 21B COMPACTED

HYDRAULIC CEMENT CONCRETE PAVEMENT, 

EXISTING ASPHALT CONCRETE PAVEMENT, 

ROADWAY PAVEMENT

1'-0" MIN.

DYNAMIC DEFLECTION AREA

6'-8"

TRAFFIC SIDE

TCB-1 FREE STANDING BARRIER

 STORED MATERIALS, AND WORKERS

AREA TO REMAIN FREE OF EQUIPENT,

MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000 MASH 2016 00-0000

MASH 2016 00
-0000

MASH 2016 00
-0000

MASH 2016 00
-0000

MASH 2016 00
-0000

MASH 2016 00
-0000

MINIMUM 3 BARRIER SEGMENTS

WORK AREA 

MINIMUM 5 BARRIER SEGMENTS

DOWNSTREAM BARRIER ANCHORAGE

MINIMUM 5 BARRIER SEGMENTS

UPSTREAM BARRIER ANCHORAGE

BARRIER DEFLECTION AREA

NON-PAVED AREA IS NOT PERMITTED.

BASE A MINIMUM OF 6" IN DEPTH. PLACEMENT OF BARRIER ON GRASS, SOIL, OR ANY

BARRIER SHALL BE PLACED ON A PAVED SURFACE OR A COMPACTED AGGREGATE

TRAFFIC 

BARRIER PLACEMENT IS 10:1.

MAXIMUM CROSS SLOPE FOR

SURFACE REQUIREMENTS FOR BARRIER PLACEMENT

WITH THE FLARE RATE CHART.

APPROACH TRAFFIC IN ACCORDANCE

BARRIER FLARED AWAY FROM 

TCB-1 FREE STANDING BARRIER

(MASH FREESTANDING PRECAST PIN AND LOOP FOR TEMPORARY USE)

SHALL REMAIN FREE OF EQUIPMENT, STORED MATERIALS, AND WORKERS.

THE SPACE BEHIND THE 5 SEGMENTS OF ANCHORAGE BARRIER 1.

THE ROADWAY CLEAR ZONE AT THE SAME FLARE RATE.

SHALL HAVE A MINIMUM OF 2 BARRIER SEGMENTS PLACED BEYOND 

BARRIERS EXTENDED ON A FLARE TO THE ROADWAY CLEAR ZONE2.

NOTES:

(SEE NOTE 2)

WITH A VDOT APPROVED IMPACT ATTENUATOR. 

THE ENDS OF TEMPORARY BARRIER SHALL BE SHEILDED

MINIMUM WORK AREA AND ANCHORAGE

NEW 04/20

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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VIRGINIA DEPARTMENT OF TRANSPORTATION

HR-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

601.05

SHEET 1  OF 1METHOD OF LOCATING AND ERECTING

STANDARD HANDRAIL 

HR-1 TYPE II PEDESTRIAN RAILING 

HR-1 TYPE III BICYCLE RAILING 

1" STANDARD PIPE.

ROUND ROD (TYP.) OR

�" DIA. SOLID STEEL SMOOTH 

3
6
"

MAX. 6’-0"

MAX. 6’-0" MAX. 6’-0"

MAX. 6’-0" MAX. 6’-0"

MAX. 6’-0"

4
2
"

5
4
"

3
6
"

2" min.

2�" min.

GRIPPING RAIL DETAIL

(TYP.)

4" O.C.

MIN

12"

504

238

105

ELECTRODE

GROUNDING 

ELECTRODE

GROUNDING 

ELECTRODE

GROUNDING 

3" MAX.

3" MAX.

(FOR USE ALONG SHARED USE PATHS)

3
6
"

3
6
"

1’-3"

1’

EXPANSION JOINT

RETAINING WALL 

1’

1’-3"

EXPANSION JOINT

RETAINING WALL 

MIN.

12"

MIN.

12"

USE PATH.

SIDEWALK OR SHARED 

FOR DISTANCE TO 

OR TYPICAL SECTIONS

SEE ROADWAY PLANS

SOIL CONDITIONS.

BE DESIGNED BASED ON

CONCRETE FOOTING TO

30 FEET.

INTERVALS NOT EXCEEDING

RAIL EXPANSION JOINTS AT

30 FEET.

INTERVALS NOT EXCEEDING

RAIL EXPANSION JOINTS AT
3" MAX.

WALL DETAILS.

FOR RETAINING

SEE ROAD PLANS

WALL DETAILS.

FOR RETAINING

SEE ROAD PLANS

NOTES

EARTH FOUNDATION DETAIL
(FOR USE WITH TYPE II & III RAILINGS)

SMOOTH ROUND ROD

�" SOLID STEEL

4"

4"
  ACCORDANCE WITH AASHTO M314, GRADE 36.

  ASTM A563, AND ASTM F844.  ALL ANCHOR BOLTS SHALL BE IN 

3.  ALL FASTENERS SHALL BE IN ACCORDANCE WITH ASTM A307,

  AND STEPS.

5.  POSTS SHALL BE MITERED TO MATCH GRADE OF RAMPS, SIDEWALKS,

6.  HANDRAILS SHALL MATCH GRADE OF RAMPS SIDEWALKS AND STEPS.

7.  ALL POSTS AND PICKETS SHALL BE SET PLUMB.

  THE VIRGINIA UNIFORM STATEWIDE BUILDING CODE. 

10. HANDRAIL TO BE IN ACCORDANCE WITH THE LATEST EDITION OF 

  BE USED.

  FOR VEHICULAR PROTECTION STANDARD GUARDRAIL SHOULD

  WHERE IT MIGHT BE SUBJECT TO ANY VEHICULAR IMPACT.

  PEDESTRIANS AND SHOULD NOT BE PLACED IN ANY LOCATION

11. THIS HANDRAIL IS TO BE USED ONLY AS A PROTECTION FOR 

(FOR USE ALONG STEPS)

MIN.

12"

(FOR USE ALONG SIDEWALKS AND RAMPS)

(FOR USE ALONG SIDEWALKS AND RAMPS) ANCHOR BOLTS

THE RAILING.

RAIL WILL BE INCIDENTAL TO THE COST OF 

TO OR GREATER THAN 5 PERCENT. GRIPPING 

THE SIDEWALK OR RAMP GRADES ARE EQUAL 

GRIPPING RAIL SHALL BE INSTALLED WHEN 

 ANCHOR BOLTS

CONCRETE STEPS

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

HR-1 TYPE I  HANDRAIL  

  WITH ST’D. FE-6.

  GROUNDING MATERIALS INSTALLATION TO BE IN ACCORDANCE 

8.  RAILINGS SHALL BE GROUNDED AND EFFECTIVELY BONDED. 

  SHOP DRAWINGS.

  DRAINAGE HOLES FOR GALVANIZING SHALL BE INCLUDED IN THE 

  TO ACHIEVE A UNIFORM COATING ON ALL SURFACES VENTING AND 

  ACCORDANCE WITH THE CURRENT ROAD AND BRIDGE SPECIFICATIONS.

2.  ALL RAILING COMPONENTS AND FASTENERS SHALL BE GALVANIZED IN

    GRIPPING RAIL

1�" NPS SCHEDULE 40 PIPE

  ACCORDANCE WITH NOTE 1.

  INSTALLATION DRAWINGS AND APPROVED BY THE ENGINEER IN 

  MET WITH THE RAILING SYSTEM SHALL BE SUBMITTED WITH THE 

  THE MANUFACTURER VERIFYING THAT PROJECT REQUIREMENTS ARE 

  OF DESIGNING AND FABRICATING THE RAILING.  DOCUMENTATION FROM

9.  COMMERCIALLY AVAILABLE RAILING SYSTEMS MAY BE USED IN LIEU

  BE INCLUDED IN THE SHOP DRAWINGS.

  LIST MAY BE USED IN LIEU OF CAST IN PLACE ANCHORS AND SHALL

4.  A CHEMICAL ANCHOR SYSTEM FROM VDOT’S APPROVED MATERIAL

POSTS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 80 PIPE

BOLTS

ANCHOR 

RAILS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 40 PIPE

OR �" MIN. SOLID STEEL SMOOTH ROUND ROD

PICKETS : �" MIN. NPS (1.05" O.D.) SCHEDULE 40 PIPE

BOLTS

ANCHOR 

POSTS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 80 PIPE

RAILS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 40 PIPE

OR �" MIN. SOLID STEEL SMOOTH ROUND ROD

PICKETS : �" MIN. NPS (1.05" O.D.) SCHEDULE 40 PIPE

4�" O.C. �" SOLID PICKET

4�" O.C. �" NPS PIPE PICKET

GRIPPING RAIL

POSTS : 1�" MIN. NPS (1.90" O.D.) SCHEDULE 80 PIPE

RAILS : 1�" MIN. NPS (1.90" O.D.) SCHEDULE 40 PIPE

  THE COMMONWEALTH OF VIRGINIA.

  HOLDING A VALID LICENSE TO PRACTICE ENGINEERING IN 

  BE SIGNED AND SEALED BY A PROFFESSIONAL ENGINEER, 

  ENGINEER PRIOR TO INSTALLATION. SHOP DRAWINGS SHALL 

  INCLUDING CONCRETE FOUNDATIONS FOR APPROVAL BY THE

  ASPECTS OF FABRICATION AND INSTALLATION OF RAILING, 

1.  THE CONTRATOR SHALL SUBMIT DRAWINGS DETAILING ALL 

4�" O.C. �" NPS PIPE PICKET

4�" O.C. �" SOLID PICKET
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VIRGINIA DEPARTMENT OF TRANSPORTATION

SP-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

601.07

SHEET 1  OF 1

SETTLEMENT PLATE

 PL•"

NOTES:

WITH INSTALLATION DATE AND LOCATION.

THREADED OR SOCKET CAP LABELED 

PLACE DIAGONAL TO BASE

STEEL FINS 40" X 4" X  1/4"

‰"

OAKUM SEAL

1" STEEL COUPLING

3" COUPLING

‚

1‰" TYP.

PLATE TOP

PLATE BOTTOM

2'-6"

2'-6"

TYP. FOR ALL FINS

 PL•"

6"

3" CASING PIPE

1" RISER PIPE

04/19

SECTIONS TO BE 4'-0" IN LENGTH.

TO BE 3'-6" ADDITIONAL RISER PIPE 

FIRST SECTION OF RISER PIPE 

1" SCHEDULE 40 STEEL RISER PIPE.

BE 4'-0" IN LENGTH.

3" CASING PIPE SECTIONS TO 

407

303

OR AS DIRECTED BY THE ENGINEER.

SETTLEMENT PLATES SHALL BE PLACED AS SHOWN ON PLANS1.

IN 4' SECTIONS AS REQUIRED.

RISER PIPE SHALL BE 1" SCHEDULE 40 (A-53) STEEL PIPE INSTALLED4.

PREVENT DEBRIS FROM ENTERING THE CASING.

A PROTECTIVE CAP IS REQUIRED AT THE TOP OF THE CASING PIPE TO6.

SHALL BE IN ACCORDANCE WITH SECTION 407 OF THE SPECIFICATIONS.

ALL WELDED CONNECTIONS BETWEEN BASE PLATE, RISER PIPE, AND FINS 2.

TO BASE PLATE

COUPLING WELDED 

1" THREADED STEEL 

(SEE NOTE 7)

STEEL PLATE SHALL BE •" THICK AND CONFORM TO ASTM A36.3.

STEEL PIPE, PVC FITTINGS SHALL BE GLUED WITH PVC PIPE CEMENT.

SECTIONS AS REQUIRED.  THREADED FITTINGS ARE REQUIRED FOR 

CASING IS TO BE SCHEDULE 40 STEEL OR PVC INSTALLED IN 4' 5.

DIRECTLY TO THE BASE PLATE.

THE COUPLING MAY BE OMITTED AND THE RISER PIPE WELDED 7.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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FRONT VIEW

10"

DETAIL B

A

SECTION A-A
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SECTION B-B
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TOP VIEWFRONT VIEW

DOOR

DETAIL C

STEEL BOX

�
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5
°

1"

SHROUD

CONTRASTING PAINT IS REQUIRED TO DEPICT STORAGE AREA.

�

HINGE PINS TO BE TAMPER PROOF

�"

BEND 90°

DETAIL D

3
"

2
"

FRONT VIEWTOP VIEW

�

�

DETAIL E

STORAGE UNIT)

HOOK (SEE DETAIL  E)

DRIP EDGE (SEE DETAIL  C)

SEE DETAIL  B
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(4) �" X 10" BOLT,
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’-
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L 2" X 2" X �"  FRAME

NO TOP

NOTES:

PLATE

HASP 

DETAIL A

SEE 

DETAIL  A

STEEL HASP PLATE

6�" X 2" X �"

OF THE CURRENT ROAD AND BRIDGE SPECIFICATIONS.

FOR FIELD OFFICE (TYPE) SPECIFIED, IN ACCORDANCE WITH SECTION 514 

GAUGE AND THE PRICE THEREOF SHALL BE INCLUDED IN THE PRICE BID 

AND PROVIDING MAINTENANCE OF THE STORAGE FACILITY FOR NUCLEAR 

NO SEPARATE PAYMENT WILL BE MADE FOR FURNISHING, INSTALLING 

ACCORDINGLY.

ALL  FRAME WELDS ARE TO BE �" FILLET OR BUTT WELDED 

INSIDE OF THE BOX OVER VENT OPENINGS.

A MINIMUM OF 25 SQUARES PER INCH AND BE SPOT WELDED TO 

METAL SCREEN SHALL HAVE A MAXIMUM OF 50 SQUARES PER INCH TO 

METAL VENT COVERS.

VENT OPENINGS SHALL BE PARTIALLY COVERED EXTERNALLY BY 

TO FEDERAL STANDARD COLOR NO. 595-17886 (WHITE).

THICKNESS OF 4-6 MILS (WET MIL THICKNESS).  COLOR SHALL BE EQUAL 

A ONE COAT ACRYLIC DIRECT TO METAL (DTM) COATING, WITH A 

STORAGE UNIT SHALL BE PAINTED INTERNALLY AND EXTERNALLY WITH 

THE HASP OPENING IN THE DOOR.

THE DESIGN IS TO BE 4" ID AND MOUNTED AT A 45° ANGLE OVER 

REVIEW AND APPROVAL.

OPTIONAL SHROUD DESIGN IS TO BE SUBMITTED FOR THE ENGINEERS 

ON TO THE PLATE

U BAR WELDED 

�"  DIA. 

DETAIL F

FRONT VIEW

TOP VIEW

3
"

4"

DOOR

DETAIL F

SEE 

7
�

"
7
�

"

NG-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

605.01

SHEET 1 OF 1

STORAGE FACILITY FOR NUCLEAR GAUGE

WITH WEATHER STRIP

AROUND INSIDE OF DOOR

L 1" X 1" X �" FRAME

#12-2 WITH GROUND

(UNDERGROUND ELECTRICAL CABLE)

WHEN WELDING TO FRAME USE �" FILLET WELDS.

ALL  FRAME WORK IS TO BE A-36 STEEL  ANGLE L 2" X 2" X �".

OVER THE BULB.

WITH A GUARD 

WITH 60 W BULB 

ELECTRIC LIGHT 

WALLBOX

WATER- PROOF 

MOUNTED IN 

RECEPTACLE 

DUPLEX GROUNDED

VIRGINIA DEPARTMENT OF TRANSPORTATION

VENT COVER (SEE DETAIL  D)

(BOTH SIDES OF

FLAT PLATE 1"X�"X1’-9"

SUPPORT BRACKET

GROUND FAULT PROTECTED FROM SOURCE

110 VOLT MALE PLUG WITH GROUND, TO BE

SALT TREATED WOOD POST

(4) 4’ X 6" X 6"

FLAT WASHER
SELF-LOCKING HEX. NUT

L 2"X2"X�"  FRAME

THROUGH THE DOOR

2" X �" OPENING

LOCK BOX EACH, OPEN ON THE BOTTOM AND TOP.

STORAGE UNIT TO HAVE TWO (2) TAMPER-RESISTANT HASPS WITH A 

THE HOOK SHALL BE WELDED TO THE CENTER OF THE TOP.

BOX TO BE CONSTRUCTED OF A-36 SHEET STEEL �" MIN. THICKNESS.

4" X 1" VENT 

OPENING (BOTH 

SIDES OF STORAGE

UNIT)

FOR DRAINAGE.

�" IN BOTTOM

DRILL (2) HOLES

BE CHAINED AND LOCKED TO THE FLOOR OF THE FACILITY.

HAVE A MINIMUM �" DIAMETER EYE TO ALLOW THE GAUGE TO

MAY BE THROUGH BOLTED OR WELDED TO THE FLOOR AND SHALL

CONTAINER TO ACCOMMODATE A LINKED SECURITY CHAIN. THE EYEBOLT

A STEEL EYEBOLT SHALL BE INSTALLED IN THE FLOOR INSIDE THE 

01/13
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ôNõßÁL»&�^ýßÁ
ôNõßÁL»fûƒýßÁ
ôNõßÁL»¦Ù©ýßÁ
ôNõßÁL»æ·ÏýßÁ
ôNõßÁL»¦–õýßÁ
ôNõßÁL»æt�þßÁ
ôNõßÁL»fSAþßÁ
ôNõßÁL»¦1gþßÁ
ôNõßÁL»&�•þßÁ
ôNõßÁL»&î²þßÁ
ôNõßÁL»¦ÌØþßÁ
¥îßÁ²úš‘júßÁ
¥îßÁ²úÚo•úßÁ
žîßÁ„°òæ³úßÁ
žîßÁ„°²ÅÙúßÁ
¥îßÁ¹¬»Ï�ûßÁ
¥îßÁ¹¬û­-ûßÁ
¤îßÁ„°²`KûßÁ
¤îßÁ„°ò>qûßÁ
ŸîßÁ„õ�±—ûßÁ
ŸîßÁ„õ••½ûßÁ
£îßÁ¿•2�ïûßÁ
£îßÁ¿•²í�üßÁ
¤îßÁ„õ•*/üßÁ
¤îßÁ„õÕ�UüßÁ
ŸîßÁ¶˜n0€üßÁ
ŸîßÁ¶˜î�¦üßÁ
È¤îßÁ†•�ËÇüßÁ
È¤îßÁ†•Ü©íüßÁ
È¤îßÁ†•Ü‡�ýßÁ
È¤îßÁ†•\f9ýßÁ
È¤îßÁ†•ÜD_ýßÁ
È¤îßÁ†•�#…ýßÁ
È¤îßÁ†•\�«ýßÁ
È¤îßÁ†•œßÐýßÁ
È¤îßÁ†•\¾öýßÁ
È¤îßÁ†•œœ�þßÁ
È¤îßÁ†•�{BþßÁ
È¤îßÁ†•\YhþßÁ
È¤îßÁ†•Ü7ŽþßÁ
È¤îßÁ†•Ü�´þßÁ
È¤îßÁ†•\ôÙþßÁ
[¥îßÁ²úÚ~
¿ùôßÁL»&ßBúßÁ
�®ôßÁL»&ßBúßÁ
FbôßÁL»&ßBúßÁ
�
ôßÁL»&ßBúßÁ
Ý·óßÁL»&ßBúßÁ
!lóßÁL»&ßBúßÁ
í�óßÁL»&ßBúßÁ
0ËòßÁL»&ßBúßÁ
ûuòßÁL»&ßBúßÁ
>*òßÁL»&ßBúßÁ

ÕñßÁL»&ßBúßÁ
M‰ñßÁL»&ßBúßÁ
�4ñßÁL»&ßBúßÁ
\èðßÁL»&ßBúßÁ
(“ðßÁL»&ßBúßÁ
ô=ðßÁL»&ßBúßÁ
7òïßÁL»&ßBúßÁ
z¦ïßÁL»&ßBúßÁ
FQïßÁL»&ßBúßÁ
��ïßÁx6e‹CúßÁ
ùôßÁJ1`–gúßÁ
øôßÁ…Ëü�™úßÁ
®ôßÁJ1`–gúßÁ
bôßÁJ1`–gúßÁ

ôßÁJ1`–gúßÁ
�²óßÁ|Ô¸ßlúßÁ
fóßÁ|Ô¸ßlúßÁ
�óßÁ|Ô¸ßlúßÁ
ÅòßÁ|Ô¸ßlúßÁ
pòßÁ|Ô¸ßlúßÁ
$òßÁ|Ô¸ßlúßÁ

ÕñßÁL»¦½húßÁ
M‰ñßÁL»¦½húßÁ
�4ñßÁL»¦½húßÁ
\èðßÁL»¦½húßÁ
(“ðßÁL»¦½húßÁ
ô=ðßÁL»¦½húßÁ
7òïßÁL»¦½húßÁ
z¦ïßÁL»¦½húßÁ
FQïßÁL»¦½húßÁ
‰�ïßÁL»¦½húßÁ
¬ôßÁ…Ëü�™úßÁ
aôßÁ…Ëü�™úßÁ
�ôßÁ…Ëü�™úßÁ
·óßÁJ1 t•úßÁ
lóßÁJ1 t•úßÁ
�óßÁJ1 t•úßÁ
ËòßÁJ1 t•úßÁ
uòßÁJ1 t•úßÁ
*òßÁJ1 t•úßÁ
ÏñßÁ|Ôø½’úßÁ
ƒñßÁ|Ôø½’úßÁ
.ñßÁ|Ôø½’úßÁ
âðßÁ|Ôø½’úßÁ
•ðßÁ|Ôø½’úßÁ
8ðßÁ|Ôø½’úßÁ
ìïßÁ|Ôø½’úßÁ
z¦ïßÁL»æ›ŽúßÁ
FQïßÁL»æ›ŽúßÁ
‰�ïßÁL»æ›ŽúßÁ
ôôßÁJ1àR³úßÁ
¨ôßÁJ1àR³úßÁ
aôßÁ…Ë<ô¾úßÁ
�ôßÁ…Ë<ô¾úßÁ
¶óßÁ…Ë<ô¾úßÁ
jóßÁ…Ë<ô¾úßÁ
�óßÁ…Ë<ô¾úßÁ
ÉòßÁ…Ë<ô¾úßÁ
uòßÁJ1àR³úßÁ
*òßÁJ1àR³úßÁ
ÕñßÁJ1àR³úßÁ
‰ñßÁJ1àR³úßÁ
4ñßÁJ1àR³úßÁ
èðßÁJ1àR³úßÁ
“ðßÁJ1àR³úßÁ
=ðßÁJ1àR³úßÁ
ìïßÁ|Ô8œ¸úßÁ
 ïßÁ|Ô8œ¸úßÁ
KïßÁ|Ô8œ¸úßÁ
ÿîßÁ|Ô8œ¸úßÁ
ôôßÁJ1 1ÙúßÁ
¨ôßÁJ1 1ÙúßÁ
]ôßÁJ1 1ÙúßÁ
�ôßÁJ1 1ÙúßÁ
²óßÁJ1 1ÙúßÁ
jóßÁ…ËüÒäúßÁ
�óßÁ…ËüÒäúßÁ
ÉòßÁ…ËüÒäúßÁ
tòßÁ…ËüÒäúßÁ
(òßÁ…ËüÒäúßÁ
ÓñßÁ…ËüÒäúßÁ
ˆñßÁ…ËüÒäúßÁ
2ñßÁ…ËüÒäúßÁ
èðßÁJ1 1ÙúßÁ
“ðßÁJ1 1ÙúßÁ
=ðßÁJ1 1ÙúßÁ
òïßÁJ1 1ÙúßÁ
¦ïßÁJ1 1ÙúßÁ
QïßÁJ1 1ÙúßÁ
�ïßÁJ1 1ÙúßÁ
ùôßÁJì||þúßÁ
¨ôßÁJ1 �ÿúßÁ
]ôßÁJ1 �ÿúßÁ
�ôßÁJ1 �ÿúßÁ
²óßÁJ1 �ÿúßÁ
fóßÁJ1 �ÿúßÁ
�óßÁJ1 �ÿúßÁ
ÅòßÁJ1 �ÿúßÁ
pòßÁJ1 �ÿúßÁ
(òßÁ…Ë|±
ûßÁ
ÓñßÁ…Ë|±
ûßÁ
ˆñßÁ…Ë|±
ûßÁ
2ñßÁ…Ë|±
ûßÁ
çðßÁ…Ë|±
ûßÁ
‘ðßÁ…Ë|±
ûßÁ
<ðßÁ…Ë|±
ûßÁ
ðïßÁ…Ë|±
ûßÁ
¥ïßÁ…Ë|±
ûßÁ
QïßÁJ1 �ÿúßÁ
�ïßÁJ1 �ÿúßÁ
ùôßÁJì¼Z$ûßÁ
®ôßÁJì¼Z$ûßÁ
bôßÁJì¼Z$ûßÁ

ôßÁJì¼Z$ûßÁ
²óßÁJ1`î$ûßÁ
fóßÁJ1`î$ûßÁ
�óßÁJ1`î$ûßÁ
ÅòßÁJ1`î$ûßÁ
pòßÁJ1`î$ûßÁ
%òßÁJ1`î$ûßÁ
ÏñßÁJ1`î$ûßÁ
„ñßÁJ1`î$ûßÁ
.ñßÁJ1`î$ûßÁ
çðßÁ…Ë¼•0ûßÁ
‘ðßÁ…Ë¼•0ûßÁ
<ðßÁ…Ë¼•0ûßÁ
ðïßÁ…Ë¼•0ûßÁ
¥ïßÁ…Ë¼•0ûßÁ
PïßÁ…Ë¼•0ûßÁ
�ïßÁ…Ë¼•0ûßÁ
ùôßÁJìü8JûßÁ
®ôßÁJìü8JûßÁ
bôßÁJìü8JûßÁ

ôßÁJìü8JûßÁ
·óßÁJìü8JûßÁ
lóßÁJìü8JûßÁ
�óßÁJìü8JûßÁ
ÅòßÁJ1 ÌJûßÁ
pòßÁJ1 ÌJûßÁ
%òßÁJ1 ÌJûßÁ
ÏñßÁJ1 ÌJûßÁ
„ñßÁJ1 ÌJûßÁ
.ñßÁJ1 ÌJûßÁ
ãðßÁJ1 ÌJûßÁ
•ðßÁJ1 ÌJûßÁ
8ðßÁJ1 ÌJûßÁ
ðïßÁ…ËümVûßÁ
¥ïßÁ…ËümVûßÁ
PïßÁ…ËümVûßÁ
�ïßÁ…ËümVûßÁ
ùôßÁJì<�pûßÁ
®ôßÁJì<�pûßÁ
bôßÁJì<�pûßÁ

ôßÁJì<�pûßÁ
·óßÁJì<�pûßÁ
lóßÁJì<�pûßÁ
�óßÁJì<�pûßÁ
ËòßÁJì<�pûßÁ
uòßÁJì<�pûßÁ
%òßÁJ1àªpûßÁ
ÏñßÁJ1àªpûßÁ
„ñßÁJ1àªpûßÁ
.ñßÁJ1àªpûßÁ
ãðßÁJ1àªpûßÁ
•ðßÁJ1àªpûßÁ
8ðßÁJ1àªpûßÁ
íïßÁJ1àªpûßÁ
¡ïßÁJ1àªpûßÁ
LïßÁJ1àªpûßÁ

úôßÁ•èE!žûßÁ
¯ôßÁ•èE!žûßÁ
bôßÁJì¼õ•ûßÁ

ôßÁJì¼õ•ûßÁ
·óßÁJì¼õ•ûßÁ
lóßÁJì¼õ•ûßÁ
�óßÁJì¼õ•ûßÁ
ËòßÁJì¼õ•ûßÁ
uòßÁJì¼õ•ûßÁ
*òßÁJì¼õ•ûßÁ
ÕñßÁJì¼õ•ûßÁ
‰ñßÁJì¼õ•ûßÁ
.ñßÁJ1`‰–ûßÁ
ãðßÁJ1`‰–ûßÁ
•ðßÁJ1`‰–ûßÁ
8ðßÁJ1`‰–ûßÁ
íïßÁJ1`‰–ûßÁ
¡ïßÁJ1`‰–ûßÁ
LïßÁJ1`‰–ûßÁ

úôßÁ•èÅÿÃûßÁ
¯ôßÁ•èÅÿÃûßÁ
côßÁ•èÅÿÃûßÁ
�ôßÁ•èÅÿÃûßÁ
·óßÁJì<Ô»ûßÁ
lóßÁJì<Ô»ûßÁ
�óßÁJì<Ô»ûßÁ
ËòßÁJì<Ô»ûßÁ
uòßÁJì<Ô»ûßÁ
*òßÁJì<Ô»ûßÁ
ÕñßÁJì<Ô»ûßÁ
‰ñßÁJì<Ô»ûßÁ
4ñßÁJì<Ô»ûßÁ
èðßÁJì<Ô»ûßÁ
“ðßÁJì<Ô»ûßÁ
8ðßÁJ1àg¼ûßÁ
íïßÁJ1àg¼ûßÁ
¡ïßÁJ1àg¼ûßÁ
LïßÁJ1àg¼ûßÁ

úôßÁ•è�ÞéûßÁ
¯ôßÁ•è�ÞéûßÁ
côßÁ•è�ÞéûßÁ
�ôßÁ•è�ÞéûßÁ
¹óßÁ•è�ÞéûßÁ
móßÁ•è�ÞéûßÁ
�óßÁJì|²áûßÁ
ËòßÁJì|²áûßÁ
uòßÁJì|²áûßÁ
*òßÁJì|²áûßÁ
ÕñßÁJì|²áûßÁ
‰ñßÁJì|²áûßÁ
4ñßÁJì|²áûßÁ
èðßÁJì|²áûßÁ
“ðßÁJì|²áûßÁ
=ðßÁJì|²áûßÁ
òïßÁJì|²áûßÁ
¡ïßÁJ1 FâûßÁ
LïßÁJ1 FâûßÁ

úôßÁ•è…¼�üßÁ
¯ôßÁ•è…¼�üßÁ
côßÁ•è…¼�üßÁ
�ôßÁ•è…¼�üßÁ
¹óßÁ•è…¼�üßÁ
móßÁ•è…¼�üßÁ
�óßÁ•è…¼�üßÁ
ÌòßÁ•è…¼�üßÁ
uòßÁJìü•�üßÁ
*òßÁJìü•�üßÁ
ÕñßÁJìü•�üßÁ
‰ñßÁJìü•�üßÁ
4ñßÁJìü•�üßÁ
èðßÁJìü•�üßÁ
“ðßÁJìü•�üßÁ
=ðßÁJìü•�üßÁ
òïßÁJìü•�üßÁ
¦ïßÁJìü•�üßÁ
QïßÁJìü•�üßÁ
�ïßÁJìü•�üßÁ
úôßÁ•èÅš5üßÁ
¯ôßÁ•èÅš5üßÁ
côßÁ•èÅš5üßÁ
�ôßÁ•èÅš5üßÁ
¹óßÁ•èÅš5üßÁ
móßÁ•èÅš5üßÁ
�óßÁ•èÅš5üßÁ
ÌòßÁ•èÅš5üßÁ
wòßÁ•èÅš5üßÁ
+òßÁ•èÅš5üßÁ
ÕñßÁJì<o-üßÁ
‰ñßÁJì<o-üßÁ
4ñßÁJì<o-üßÁ
èðßÁJì<o-üßÁ
“ðßÁJì<o-üßÁ
=ðßÁJì<o-üßÁ
òïßÁJì<o-üßÁ
¦ïßÁJì<o-üßÁ
QïßÁJì<o-üßÁ
�ïßÁJì<o-üßÁ
úôßÁ•è�y[üßÁ
¯ôßÁ•è�y[üßÁ
côßÁ•è�y[üßÁ
�ôßÁ•è�y[üßÁ
¹óßÁ•è�y[üßÁ
móßÁ•è�y[üßÁ
�óßÁ•è�y[üßÁ
ÌòßÁ•è�y[üßÁ
wòßÁ•è�y[üßÁ
+òßÁ•è�y[üßÁ
ÖñßÁ•è�y[üßÁ
‰ñßÁJì|MSüßÁ
4ñßÁJì|MSüßÁ
èðßÁJì|MSüßÁ
“ðßÁJì|MSüßÁ
=ðßÁJì|MSüßÁ
òïßÁJì|MSüßÁ
¦ïßÁJì|MSüßÁ
QïßÁJì|MSüßÁ
�ïßÁJì|MSüßÁ
óôßÁJì¼+yüßÁ
¯ôßÁ•èEW•üßÁ
côßÁ•èEW•üßÁ
�ôßÁ•èEW•üßÁ
¹óßÁ•èEW•üßÁ
móßÁ•èEW•üßÁ
�óßÁ•èEW•üßÁ
ÌòßÁ•èEW•üßÁ
wòßÁ•èEW•üßÁ
+òßÁ•èEW•üßÁ
ÖñßÁ•èEW•üßÁ
ŠñßÁ•èEW•üßÁ
5ñßÁ•èEW•üßÁ
èðßÁJì¼+yüßÁ
“ðßÁJì¼+yüßÁ
=ðßÁJì¼+yüßÁ
òïßÁJì¼+yüßÁ
¦ïßÁJì¼+yüßÁ
QïßÁJì¼+yüßÁ
�ïßÁJì¼+yüßÁ
óôßÁJì<
ŸüßÁ
§ôßÁJì<
ŸüßÁ
côßÁ•èÅ5§üßÁ
�ôßÁ•èÅ5§üßÁ
¹óßÁ•èÅ5§üßÁ
móßÁ•èÅ5§üßÁ
�óßÁ•èÅ5§üßÁ
ÌòßÁ•èÅ5§üßÁ
wòßÁ•èÅ5§üßÁ
+òßÁ•èÅ5§üßÁ
ÖñßÁ•èÅ5§üßÁ
ŠñßÁ•èÅ5§üßÁ
5ñßÁ•èÅ5§üßÁ
éðßÁ•èÅ5§üßÁ
”ðßÁ•èÅ5§üßÁ
=ðßÁJì<
ŸüßÁ
òïßÁJì<
ŸüßÁ
¦ïßÁJì<
ŸüßÁ
QïßÁJì<
ŸüßÁ
�ïßÁJì<
ŸüßÁ
óôßÁJì|èÄüßÁ
§ôßÁJì|èÄüßÁ
[ôßÁJì|èÄüßÁ
�ôßÁJì|èÄüßÁ
¹óßÁ•è��ÍüßÁ
móßÁ•è��ÍüßÁ
�óßÁ•è��ÍüßÁ
ÌòßÁ•è��ÍüßÁ
wòßÁ•è��ÍüßÁ
+òßÁ•è��ÍüßÁ
ÖñßÁ•è��ÍüßÁ
ŠñßÁ•è��ÍüßÁ
5ñßÁ•è��ÍüßÁ
éðßÁ•è��ÍüßÁ
”ðßÁ•è��ÍüßÁ
?ðßÁ•è��ÍüßÁ
óïßÁ•è��ÍüßÁ
¦ïßÁJì|èÄüßÁ
QïßÁJì|èÄüßÁ
�ïßÁJì|èÄüßÁ
óôßÁJì<ÇêüßÁ
§ôßÁJì<ÇêüßÁ
[ôßÁJì<ÇêüßÁ
�ôßÁJì<ÇêüßÁ
±óßÁJì<ÇêüßÁ
móßÁ•èÅòòüßÁ
�óßÁ•èÅòòüßÁ
ÌòßÁ•èÅòòüßÁ
wòßÁ•èÅòòüßÁ
+òßÁ•èÅòòüßÁ
ÖñßÁ•èÅòòüßÁ
ŠñßÁ•èÅòòüßÁ
5ñßÁ•èÅòòüßÁ
éðßÁ•èÅòòüßÁ
”ðßÁ•èÅòòüßÁ
?ðßÁ•èÅòòüßÁ
óïßÁ•èÅòòüßÁ
§ïßÁ•èÅòòüßÁ
RïßÁ•èÅòòüßÁ
�ïßÁJì<ÇêüßÁ
óôßÁJì<¥�ýßÁ
§ôßÁJì<¥�ýßÁ
[ôßÁJì<¥�ýßÁ
�ôßÁJì<¥�ýßÁ
±óßÁJì<¥�ýßÁ
eóßÁJì<¥�ýßÁ
�óßÁ•èÅÐ�ýßÁ
ÌòßÁ•èÅÐ�ýßÁ
wòßÁ•èÅÐ�ýßÁ
+òßÁ•èÅÐ�ýßÁ
ÖñßÁ•èÅÐ�ýßÁ
ŠñßÁ•èÅÐ�ýßÁ
5ñßÁ•èÅÐ�ýßÁ
éðßÁ•èÅÐ�ýßÁ
”ðßÁ•èÅÐ�ýßÁ
?ðßÁ•èÅÐ�ýßÁ
óïßÁ•èÅÐ�ýßÁ
§ïßÁ•èÅÐ�ýßÁ
RïßÁ•èÅÐ�ýßÁ
�ïßÁ•èÅÐ�ýßÁ
óôßÁJì¼ƒ6ýßÁ
§ôßÁJì¼ƒ6ýßÁ
[ôßÁJì¼ƒ6ýßÁ
�ôßÁJì¼ƒ6ýßÁ
±óßÁJì¼ƒ6ýßÁ
eóßÁJì¼ƒ6ýßÁ
�óßÁJì¼ƒ6ýßÁ
ÌòßÁ•èE¯>ýßÁ
+òßÁ•èE¯>ýßÁ
ÖñßÁ•èE¯>ýßÁ
ŠñßÁ•èE¯>ýßÁ
5ñßÁ•èE¯>ýßÁ
éðßÁ•èE¯>ýßÁ
”ðßÁ•èE¯>ýßÁ
?ðßÁ•èE¯>ýßÁ
óïßÁ•èE¯>ýßÁ
§ïßÁ•èE¯>ýßÁ
RïßÁ•èE¯>ýßÁ
�ïßÁ•èE¯>ýßÁ
óôßÁJì<b\ýßÁ
§ôßÁJì<b\ýßÁ
[ôßÁJì<b\ýßÁ
�ôßÁJì<b\ýßÁ
±óßÁJì<b\ýßÁ
eóßÁJì<b\ýßÁ
�óßÁJì<b\ýßÁ
ÄòßÁJì<b\ýßÁ
wòßÁ•èÅ•dýßÁ
+òßÁ•èÅ•dýßÁ
ÖñßÁ•èÅ•dýßÁ
ŠñßÁ•èÅ•dýßÁ
5ñßÁ•èÅ•dýßÁ
éðßÁ•èÅ•dýßÁ
”ðßÁ•èÅ•dýßÁ
?ðßÁ•èÅ•dýßÁ
óïßÁ•èÅ•dýßÁ
§ïßÁ•èÅ•dýßÁ
RïßÁ•èÅ•dýßÁ
�ïßÁ•èÅ•dýßÁ
óôßÁJì|@‚ýßÁ
§ôßÁJì|@‚ýßÁ
[ôßÁJì|@‚ýßÁ
�ôßÁJì|@‚ýßÁ
±óßÁJì|@‚ýßÁ
eóßÁJì|@‚ýßÁ
�óßÁJì|@‚ýßÁ
ÄòßÁJì|@‚ýßÁ
oòßÁJì|@‚ýßÁ
#òßÁJì|@‚ýßÁ
ÖñßÁ•è�lŠýßÁ
ŠñßÁ•è�lŠýßÁ
5ñßÁ•è�lŠýßÁ
éðßÁ•è�lŠýßÁ
”ðßÁ•è�lŠýßÁ
?ðßÁ•è�lŠýßÁ
óïßÁ•è�lŠýßÁ
§ïßÁ•è�lŠýßÁ
RïßÁ•è�lŠýßÁ
�ïßÁ•è�lŠýßÁ
óôßÁJì¼�¨ýßÁ
§ôßÁJì¼�¨ýßÁ
[ôßÁJì¼�¨ýßÁ
�ôßÁJì¼�¨ýßÁ
±óßÁJì¼�¨ýßÁ
eóßÁJì¼�¨ýßÁ
�óßÁJì¼�¨ýßÁ
ÄòßÁJì¼�¨ýßÁ
oòßÁJì¼�¨ýßÁ
#òßÁJì¼�¨ýßÁ
ÎñßÁJì¼�¨ýßÁ
ŠñßÁ•èEJ°ýßÁ
5ñßÁ•èEJ°ýßÁ
éðßÁ•èEJ°ýßÁ
”ðßÁ•èEJ°ýßÁ
?ðßÁ•èEJ°ýßÁ
óïßÁ•èEJ°ýßÁ
§ïßÁ•èEJ°ýßÁ
RïßÁ•èEJ°ýßÁ
�ïßÁ•èEJ°ýßÁ
óôßÁJìüüÍýßÁ
§ôßÁJìüüÍýßÁ
[ôßÁJìüüÍýßÁ
�ôßÁJìüüÍýßÁ
±óßÁJìüüÍýßÁ
eóßÁJìüüÍýßÁ
�óßÁJìüüÍýßÁ
ÄòßÁJìüüÍýßÁ
oòßÁJìüüÍýßÁ
#òßÁJìüüÍýßÁ
ÎñßÁJìüüÍýßÁ
‚ñßÁJìüüÍýßÁ
5ñßÁ•è…(ÖýßÁ
éðßÁ•è…(ÖýßÁ
”ðßÁ•è…(ÖýßÁ
?ðßÁ•è…(ÖýßÁ
óïßÁ•è…(ÖýßÁ
§ïßÁ•è…(ÖýßÁ
RïßÁ•è…(ÖýßÁ
�ïßÁ•è…(ÖýßÁ
óôßÁJì¼ÛóýßÁ
§ôßÁJì¼ÛóýßÁ
[ôßÁJì¼ÛóýßÁ
�ôßÁJì¼ÛóýßÁ
±óßÁJì¼ÛóýßÁ
eóßÁJì¼ÛóýßÁ
�óßÁJì¼ÛóýßÁ
ÄòßÁJì¼ÛóýßÁ
oòßÁJì¼ÛóýßÁ
#òßÁJì¼ÛóýßÁ
ÎñßÁJì¼ÛóýßÁ
‚ñßÁJì¼ÛóýßÁ
-ñßÁJì¼ÛóýßÁ
éðßÁ•èE�üýßÁ
”ðßÁ•èE�üýßÁ
?ðßÁ•èE�üýßÁ
óïßÁ•èE�üýßÁ
§ïßÁ•èE�üýßÁ
RïßÁ•èE�üýßÁ
�ïßÁ•èE�üýßÁ
óôßÁJìü¹�þßÁ
§ôßÁJìü¹�þßÁ
[ôßÁJìü¹�þßÁ
�ôßÁJìü¹�þßÁ
±óßÁJìü¹�þßÁ
eóßÁJìü¹�þßÁ
�óßÁJìü¹�þßÁ
ÄòßÁJìü¹�þßÁ
oòßÁJìü¹�þßÁ
#òßÁJìü¹�þßÁ
ÎñßÁJìü¹�þßÁ
‚ñßÁJìü¹�þßÁ
-ñßÁJìü¹�þßÁ
áðßÁJìü¹�þßÁ
”ðßÁ•è…å!þßÁ
?ðßÁ•è…å!þßÁ
óïßÁ•è…å!þßÁ
§ïßÁ•è…å!þßÁ
RïßÁ•è…å!þßÁ
�ïßÁ•è…å!þßÁ
óôßÁJì|˜?þßÁ
§ôßÁJì|˜?þßÁ
[ôßÁJì|˜?þßÁ
�ôßÁJì|˜?þßÁ
±óßÁJì|˜?þßÁ
eóßÁJì|˜?þßÁ
�óßÁJì|˜?þßÁ
ÄòßÁJì|˜?þßÁ
oòßÁJì|˜?þßÁ
#òßÁJì|˜?þßÁ
ÎñßÁJì|˜?þßÁ
‚ñßÁJì|˜?þßÁ
-ñßÁJì|˜?þßÁ
áðßÁJì|˜?þßÁ
ŒðßÁJì|˜?þßÁ
7ðßÁJì|˜?þßÁ
óïßÁ•è�ÄGþßÁ
§ïßÁ•è�ÄGþßÁ
RïßÁ•è�ÄGþßÁ
�ïßÁ•è�ÄGþßÁ
úôßÁx6åÝgþßÁ
§ôßÁJì¼veþßÁ
[ôßÁJì¼veþßÁ
�ôßÁJì¼veþßÁ
±óßÁJì¼veþßÁ
eóßÁJì¼veþßÁ
�óßÁJì¼veþßÁ
ÄòßÁJì¼veþßÁ
oòßÁJì¼veþßÁ
#òßÁJì¼veþßÁ
ÎñßÁJì¼veþßÁ
‚ñßÁJì¼veþßÁ
-ñßÁJì¼veþßÁ
áðßÁJì¼veþßÁ
ŒðßÁJì¼veþßÁ
7ðßÁJì¼veþßÁ
ëïßÁJì¼veþßÁ
 ïßÁJì¼veþßÁ
RïßÁ•èE¢mþßÁ
�ïßÁ•èE¢mþßÁ
úôßÁx6e¼•þßÁ
®ôßÁx6e¼•þßÁ
[ôßÁJì<U‹þßÁ
�ôßÁJì<U‹þßÁ
±óßÁJì<U‹þßÁ
eóßÁJì<U‹þßÁ
�óßÁJì<U‹þßÁ
ÄòßÁJì<U‹þßÁ
oòßÁJì<U‹þßÁ
#òßÁJì<U‹þßÁ
ÎñßÁJì<U‹þßÁ
‚ñßÁJì<U‹þßÁ
-ñßÁJì<U‹þßÁ
áðßÁJì<U‹þßÁ
ŒðßÁJì<U‹þßÁ
7ðßÁJì<U‹þßÁ
ëïßÁJì<U‹þßÁ
 ïßÁJì<U‹þßÁ
JïßÁJì<U‹þßÁ
ÿîßÁJì<U‹þßÁ
bôßÁx6eš³þßÁ

ôßÁx6eš³þßÁ
±óßÁJì<3±þßÁ
eóßÁJì<3±þßÁ
�óßÁJì<3±þßÁ
ÄòßÁJì<3±þßÁ
oòßÁJì<3±þßÁ
#òßÁJì<3±þßÁ
ÎñßÁJì<3±þßÁ
‚ñßÁJì<3±þßÁ
-ñßÁJì<3±þßÁ
áðßÁJì<3±þßÁ
ŒðßÁJì<3±þßÁ
7ðßÁJì<3±þßÁ
ëïßÁJì<3±þßÁ
 ïßÁJì<3±þßÁ
JïßÁJì<3±þßÁ
ÿîßÁJì<3±þßÁ

ôßÁx6åxÙþßÁ
¸óßÁx6åxÙþßÁ
eóßÁJì¼�×þßÁ
�óßÁJì¼�×þßÁ
ÄòßÁJì¼�×þßÁ
oòßÁJì¼�×þßÁ
#òßÁJì¼�×þßÁ
ÎñßÁJì¼�×þßÁ
‚ñßÁJì¼�×þßÁ
-ñßÁJì¼�×þßÁ
áðßÁJì¼�×þßÁ
ŒðßÁJì¼�×þßÁ
7ðßÁJì¼�×þßÁ
ëïßÁJì¼�×þßÁ
 ïßÁJì¼�×þßÁ
JïßÁJì¼�×þßÁ
ÿîßÁJì¼�×þßÁ
¸óßÁx6%WÿþßÁ
lóßÁx6%WÿþßÁ
�óßÁJìüïüþßÁ
ÄòßÁJìüïüþßÁ
oòßÁJìüïüþßÁ
#òßÁJìüïüþßÁ
ÎñßÁJìüïüþßÁ
‚ñßÁJìüïüþßÁ
-ñßÁJìüïüþßÁ
áðßÁJìüïüþßÁ
ŒðßÁJìüïüþßÁ
7ðßÁJìüïüþßÁ
ëïßÁJìüïüþßÁ
 ïßÁJìüïüþßÁ
JïßÁJìüïüþßÁ
ÿîßÁJìüïüþßÁ


ßÁi£þ�ÂùßÁ


ùôßÁx6%WÿþßÁ
ùôßÁx6åxÙþßÁ
ùôßÁx6eš³þßÁ
®ôßÁx6å�³þßÁ
®ôßÁx6%ùØþßÁ
®ôßÁx6e×þþßÁ
côßÁx6%×ÿþßÁ
côßÁx6åøÙþßÁ
�ôßÁx6eBþþßÁ
wòßÁ•èE¯>ýßÁ
 ñßÁ���*wÿßÁ

ßÁ‹ù…®CúßÁ
ßÁ
û \ÏùßÁ


ßÁî:Ó6ÊùßÁ




kzYŸ�òßÁ.Äþ“ÁùßÁ
ßÁî:“¨ÈùßÁ

ßÁv�W^<úßÁ
ßÁî:“¨ÈùßÁ


ßÁª�Ðˆ€ÿßÁ
 ßÁN"‘"xÿßÁ

Áê¦;¼wÿßÁ



/ËîßÁÌøá$¯ùßÁ


ßÁÜ³þ�UÿßÁ



ÊÖÁÕîßÁÒø¡ëžÿßÁ



ßÁ­8•o1úßÁ


 









ðßÁ0“è=
ÃùßÁ




 
 
ßÁm†ºxPúßÁ





2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁZ�çrÚùßÁ

ßÁ,ÄþÇØùßÁ


ßÁ,Ä>iÛùßÁ
¼˜ÿßÁZ�ç•�ÿßÁ
CÿßÁg£>Œ|úßÁ
øþßÁ,	âêpúßÁ
£þßÁ,	âêpúßÁ
*üßÁ,Ä>OJúßÁ
¢ùßÁ^¬:,PúßÁ
€üßÁ,Ä~jJúßÁ
4^ùßÁ.“(XsúßÁ

þßÁZ�g¶LúßÁ
±ýßÁ,Ä>OJúßÁ
\ýßÁ,Ä>OJúßÁ
˜ÿßÁZ�g¾rúßÁ
˜ÿßÁZ�§Ä˜úßÁ
‘ÿßÁ,Ä¾c¼úßÁ
‘ÿßÁ,Ä¾jâúßÁ
™ÿßÁaÀGž�ûßÁ
™ÿßÁaÀ‡£6ûßÁ
˜ÿßÁ,Ä>•TûßÁ
˜ÿßÁ,Ä>†zûßÁ
’ÿßÁ,	" ¡ûßÁ
XþßÁ,	âêpúßÁ
�þßÁ,	âêpúßÁ
±ýßÁ^¬:4vúßÁ
\ýßÁ^¬:4vúßÁ
óþßÁ,	"ñ–úßÁ
žþßÁ,	"ñ–úßÁ
VþßÁg£~’¢úßÁ
�þßÁg£~’¢úßÁ
¶ýßÁg£~’¢úßÁ
aýßÁg£~’¢úßÁ
RþßÁ,	b÷¼úßÁ
�þßÁ,	b÷¼úßÁ
²ýßÁ,	b÷¼úßÁ
�þßÁ,Ä¾jâúßÁ
·ýßÁ,Ä¾jâúßÁ
·ýßÁ,Ä¾r�ûßÁ
¸ýßÁaÀ‡£6ûßÁ
]ýßÁ,	bþâúßÁ
býßÁ,Ä¾r�ûßÁ
býßÁ,Äþw.ûßÁ
cýßÁaÀÇª\ûßÁ
cýßÁaÀÇ±‚ûßÁ
’ÿßÁ,	"'ÇûßÁ
–ÿßÁg£¾ÏøûßÁ
–ÿßÁg£¾Õ�üßÁ
˜ÿßÁ,	¢:9üßÁ
˜ÿßÁ,	¢B_üßÁ
’ÿßÁ^¬:“ŠüßÁ
’ÿßÁ^¬z˜°üßÁ
(˜ÿßÁ.“h}ÒüßÁ
(˜ÿßÁ.“h…øüßÁ
�þßÁ,Ä¾r�ûßÁ
(˜ÿßÁ.“¨‹�ýßÁ
(˜ÿßÁ.“(‘DýßÁ
(˜ÿßÁ.“(˜jýßÁ
(˜ÿßÁ.“hŸ•ýßÁ
(˜ÿßÁ.“h¥¶ýßÁ
(˜ÿßÁ.“¨¬ÜýßÁ
(˜ÿßÁ.“¨³�þßÁ
(˜ÿßÁ.“è¸(þßÁ
(˜ÿßÁ.“(ÁNþßÁ
(˜ÿßÁ.“(ÈtþßÁ
(˜ÿßÁ.“hÎšþßÁ
(˜ÿßÁ.“hÔÀþßÁ
(˜ÿßÁ.“¨ÜæþßÁ


ù~ªFÀ@´Èv¾ÿiÈ@¢1ÿÜùþßÁg£¾]�ÿßÁ
–.­oà@´Èv¾ÿiÈ@¢1¿-�ýßÁg£>„VúßÁ


�ýßÁaÀÇzRúßÁ
ÌüßÁaÀÇzRúßÁ
�ýßÁ^¬:4vúßÁ
�ýßÁ,	"ñ–úßÁ
�ýßÁg£¾˜ÈúßÁ
�ýßÁ,	bþâúßÁ
�ýßÁ,Ä¾r�ûßÁ
�ýßÁ,Äþw.ûßÁ
�ýßÁ,Ä>•TûßÁ
�ýßÁaÀÇ±‚ûßÁ
�ýßÁaÀ�¸¨ûßÁ
�ýßÁaÀ�¿ÎûßÁ
ÚûßÁ,	ââJúßÁ
…ûßÁ,	ââJúßÁ
=ûßÁg£>„VúßÁ
èúßÁg£>„VúßÁ
žúßÁ,	ââJúßÁ
IúßÁ,	ââJúßÁ
÷ùßÁ^¬:,PúßÁ
ÅüßÁ^¬:4vúßÁ
ê•üßÁ.“(�rúßÁ
�1üßÁ.“(�rúßÁ
YßûßÁ.“(�rúßÁ
YŠûßÁ.“(�rúßÁ
É>ûßÁ.“(�rúßÁ
ÉéúßÁ.“(�rúßÁ
;žúßÁ.“(�rúßÁ
9IúßÁ.“(�rúßÁ
«ýùßÁ.“(�rúßÁ
«¨ùßÁ.“(�rúßÁ
ËüßÁ,	"ñ–úßÁ
•üßÁ,	"ñ–úßÁ
*üßÁ,	"ñ–úßÁ
ÙûßÁ^¬z:œúßÁ
„ûßÁ^¬z:œúßÁ
9ûßÁ^¬z:œúßÁ
äúßÁ^¬z:œúßÁ
;žúßÁ.“h�˜úßÁ
9IúßÁ.“h�˜úßÁ
«ýùßÁ.“h�˜úßÁ
«¨ùßÁ.“h�˜úßÁ
ÊüßÁg£¾˜ÈúßÁ
~üßÁg£¾˜ÈúßÁ
)üßÁg£¾˜ÈúßÁ
ßûßÁ,	b÷¼úßÁ
ŠûßÁ,	b÷¼úßÁ
>ûßÁ,	b÷¼úßÁ
éúßÁ,	b÷¼úßÁ
˜úßÁ^¬º@ÂúßÁ
CúßÁ^¬º@ÂúßÁ
÷ùßÁ^¬º@ÂúßÁ
¢ùßÁ^¬º@ÂúßÁ
ÆüßÁ,	bþâúßÁ
züßÁ,	bþâúßÁ
)üßÁg£¾ŸîúßÁ
ÞûßÁg£¾ŸîúßÁ
‰ûßÁg£¾ŸîúßÁ
=ûßÁg£¾ŸîúßÁ
éúßÁ,	bþâúßÁ
žúßÁ,	bþâúßÁ
IúßÁ,	bþâúßÁ
ýùßÁ,	bþâúßÁ
¢ùßÁ^¬ºGèúßÁ
ÆüßÁ,	b�	ûßÁ
züßÁ,	b�	ûßÁ
%üßÁ,	b�	ûßÁ
ÚûßÁ,	b�	ûßÁ
‰ûßÁg£¾§�ûßÁ
=ûßÁg£¾§�ûßÁ
èúßÁg£¾§�ûßÁ
œúßÁg£¾§�ûßÁ
IúßÁ,	b�	ûßÁ
ýùßÁ,	b�	ûßÁ
¨ùßÁ,	b�	ûßÁ
ËüßÁ,Äþw.ûßÁ
•üßÁ,Äþw.ûßÁ
%üßÁ,	¢�/ûßÁ
ÚûßÁ,	¢�/ûßÁ
…ûßÁ,	¢�/ûßÁ
9ûßÁ,	¢�/ûßÁ
èúßÁg£þ¬:ûßÁ
œúßÁg£þ¬:ûßÁ
GúßÁg£þ¬:ûßÁ
üùßÁg£þ¬:ûßÁ
¨ùßÁ,	¢�/ûßÁ
ËüßÁ,Ä>•TûßÁ
•üßÁ,Ä>•TûßÁ
*üßÁ,Ä>•TûßÁ
ÚûßÁ,	â�UûßÁ
…ûßÁ,	â�UûßÁ
9ûßÁ,	â�UûßÁ
äúßÁ,	â�UûßÁ
œúßÁg£>´`ûßÁ
GúßÁg£>´`ûßÁ
üùßÁg£>´`ûßÁ
§ùßÁg£>´`ûßÁ
ËüßÁ,Ä>†zûßÁ
•üßÁ,Ä>†zûßÁ
*üßÁ,Ä>†zûßÁ
ßûßÁ,Ä>†zûßÁ
…ûßÁ,	â�{ûßÁ
9ûßÁ,	â�{ûßÁ
äúßÁ,	â�{ûßÁ
™úßÁ,	â�{ûßÁ
üùßÁg£>»†ûßÁ
§ùßÁg£>»†ûßÁ
ÌüßÁaÀ�¸¨ûßÁ
•üßÁ,Ä~Œ ûßÁ
*üßÁ,Ä~Œ ûßÁ
ßûßÁ,Ä~Œ ûßÁ
ŠûßÁ,Ä~Œ ûßÁ
9ûßÁ,	" ¡ûßÁ
™äúßÁ,	" ¡ûßÁ
™úßÁ,	" ¡ûßÁ
DúßÁ,	" ¡ûßÁ
øùßÁ,	" ¡ûßÁ
§ùßÁg£~Á¬ûßÁ
ÌüßÁaÀ�¿ÎûßÁ
•üßÁaÀ�¿ÎûßÁ
*üßÁ,Ä~“ÆûßÁ
ßûßÁ,Ä~“ÆûßÁ
ŠûßÁ,Ä~“ÆûßÁ
>ûßÁ,Ä~“ÆûßÁ
éúßÁ,Ä~“ÆûßÁ
™úßÁ,	"'ÇûßÁ
DúßÁ,	"'ÇûßÁ
øùßÁ,	"'ÇûßÁ
£ùßÁ,	"'ÇûßÁ
ÌüßÁaÀGÆôûßÁ
•üßÁaÀGÆôûßÁ
,üßÁaÀGÆôûßÁ
ßûßÁ,Ä¾šìûßÁ
ŠûßÁ,Ä¾šìûßÁ
>ûßÁ,Ä¾šìûßÁ
éúßÁ,Ä¾šìûßÁ
žúßÁ,Ä¾šìûßÁ
DúßÁ,	b.íûßÁ
øùßÁ,	b.íûßÁ
£ùßÁ,	b.íûßÁ
•üßÁaÀGÌ�üßÁ
,üßÁaÀGÌ�üßÁ
àûßÁaÀGÌ�üßÁ
ŠûßÁ,Ä¾ �üßÁ
>ûßÁ,Ä¾ �üßÁ
éúßÁ,Ä¾ �üßÁ
žúßÁ,Ä¾ �üßÁ
IúßÁ,Ä¾ �üßÁ
øùßÁ,	b4�üßÁ
£ùßÁ,	b4�üßÁ
•üßÁaÀ‡Ò@üßÁ
,üßÁaÀ‡Ò@üßÁ
àûßÁaÀ‡Ò@üßÁ
ŠûßÁ,Äþ¦8üßÁ
>ûßÁ,Äþ¦8üßÁ
éúßÁ,Äþ¦8üßÁ
IúßÁ,Äþ®^üßÁ
IúßÁ,Äþ¦8üßÁ
ýùßÁ,Äþ¦8üßÁ
£ùßÁ,	¢:9üßÁ
,üßÁaÀ‡ÚfüßÁ
àûßÁaÀ‡ÚfüßÁ
‹ûßÁaÀ‡ÚfüßÁ
>ûßÁ,Äþ®^üßÁ
éúßÁ,Äþ®^üßÁ
žúßÁ,Äþ®^üßÁ
žúßÁ,Äþ¦8üßÁ
ýùßÁ,Äþ®^üßÁ
¨ùßÁ,Äþ®^üßÁ
àûßÁaÀÇáŒüßÁ
‹ûßÁaÀÇáŒüßÁ
?ûßÁaÀÇáŒüßÁ
éúßÁ,Ä>¶„üßÁ
žúßÁ,Ä>¶„üßÁ
IúßÁ,Ä>¶„üßÁ
ýùßÁ,Ä>¶„üßÁ
¨ùßÁ,Ä>¶„üßÁ
àûßÁaÀ�ç²üßÁ
‹ûßÁaÀ�ç²üßÁ
?ûßÁaÀ�ç²üßÁ
êúßÁaÀ�ç²üßÁ
žúßÁ,Ä~»ªüßÁ
IúßÁ,Ä~»ªüßÁ
ýùßÁ,Ä~»ªüßÁ
¨ùßÁ,Ä~»ªüßÁ
‹ûßÁaÀ�îØüßÁ
?ûßÁaÀ�îØüßÁ
êúßÁaÀ�îØüßÁ
ŸúßÁaÀ�îØüßÁ
IúßÁ,Ä~ÂÐüßÁ
ýùßÁ,Ä~ÂÐüßÁ
¨ùßÁ,Ä~ÂÐüßÁ
‹ûßÁaÀ�öþüßÁ
?ûßÁaÀ�öþüßÁ
êúßÁaÀ�öþüßÁ
ŸúßÁaÀ�öþüßÁ
IúßÁ,Ä~ÊöüßÁ
ýùßÁ,Ä~ÊöüßÁ
¨ùßÁ,Ä~ÊöüßÁ
?ûßÁaÀGü$ýßÁ
êúßÁaÀGü$ýßÁ
ŸúßÁaÀGü$ýßÁ
JúßÁaÀGü$ýßÁ
ýùßÁ,Ä¾Ð�ýßÁ
¨ùßÁ,Ä¾Ð�ýßÁ



 ŸúßÁaÀÇ�KýßÁ
JúßÁaÀÇ�KýßÁ
þùßÁaÀÇ�KýßÁ
¨ùßÁ,Ä>ÖBýßÁ
êúßÁaÀÇ�qýßÁ
ŸúßÁaÀÇ�qýßÁ
JúßÁaÀÇ�qýßÁ
þùßÁaÀÇ�qýßÁ
©ùßÁaÀÇ�qýßÁ
ŸúßÁaÀ��—ýßÁ
JúßÁaÀ��—ýßÁ
þùßÁaÀ��—ýßÁ
©ùßÁaÀ��—ýßÁ
ŸúßÁaÀ��½ýßÁ
JúßÁaÀ��½ýßÁ
þùßÁaÀ��½ýßÁ
©ùßÁaÀ��½ýßÁ
JúßÁaÀG�ãýßÁ
þùßÁaÀG�ãýßÁ
©ùßÁaÀG�ãýßÁ
þùßÁaÀG$	þßÁ
©ùßÁaÀG$	þßÁ
þùßÁaÀ‡)/þßÁ
©ùßÁaÀ‡)/þßÁ
©ùßÁaÀÇ1UþßÁ
�]ùßÁ.“(
LúßÁ
�]ùßÁ.“h�˜úßÁ
õøßÁ�@íósúßÁ
õøßÁ�@-ú™úßÁ
�]ùßÁ.“¨�¾úßÁ
îøßÁéõD™½úßÁ
WùßÁ^¬ºGèúßÁ
îøßÁéõD ãúßÁ
]ùßÁ,	b�	ûßÁ
õøßÁ�òÍÓ�ûßÁ
]ùßÁ,	¢�/ûßÁ
õøßÁ�ò
Ù7ûßÁ
[ùßÁg£>´`ûßÁ
ôøßÁéõÄ´UûßÁ
[ùßÁg£>»†ûßÁ
ôøßÁéõÄ»{ûßÁ
[ùßÁg£~Á¬ûßÁ
ïøßÁé:¨U¢ûßÁ
WùßÁ,	"'ÇûßÁ
ïøßÁé:¨\ÈûßÁ
WùßÁ,	b.íûßÁ
óøßÁ$ÕD�úûßÁ
WùßÁ,	b4�üßÁ
óøßÁ$ÕD� üßÁ
WùßÁ,	¢:9üßÁ
ôøßÁé:(p:üßÁ
WùßÁ,	¢B_üßÁ
ôøßÁé:(x`üßÁ
]ùßÁ,Ä>¶„üßÁ
îøßÁ�ÞÀÈ‹üßÁ
]ùßÁ,Ä~»ªüßÁ
îøßÁ�Þ
]ùßÁ,Ä~ÂÐüßÁ
ÄôøßÁëÄî²ÓüßÁ
]ùßÁ,Ä~ÊöüßÁ
ÄôøßÁëÄîºùüßÁ
]ùßÁ,Ä¾Ð�ýßÁ
ÄôøßÁëÄ.Á�ýßÁ
]ùßÁ,Ä>ÖBýßÁ
ÄôøßÁëÄ®ÆEýßÁ
]ùßÁ,Ä>ÝhýßÁ
ÄôøßÁëÄ®ÍkýßÁ
^ùßÁaÀ��—ýßÁ
ÄôøßÁëÄîÔ‘ýßÁ
^ùßÁaÀ��½ýßÁ
ÄôøßÁëÄîÚ·ýßÁ
^ùßÁaÀG�ãýßÁ
ÄôøßÁëÄ.âÝýßÁ
^ùßÁaÀG$	þßÁ
ÄôøßÁëÄ.é�þßÁ
^ùßÁaÀ‡)/þßÁ
ÄôøßÁëÄnî)þßÁ
^ùßÁaÀÇ1UþßÁ
ÄôøßÁëÄ®öOþßÁ
^ùßÁaÀÇ8{þßÁ
ÄôøßÁëÄ®ýuþßÁ
ÄôøßÁëÄî�œþßÁ
ÄôøßÁëÄî	ÂþßÁ
ÄôøßÁëÄ.�èþßÁ
WõøßÁ�@mÅ�ÿßÁ


ßÁg£~mÑùßÁ

øþßÁ.“(
LúßÁ
£þßÁ.“(
LúßÁ
XþßÁZ�g¶LúßÁ
?ÿßÁ,	"ñ–úßÁ
DÿßÁ,Ä¾c¼úßÁ
øþßÁ,Ä¾c¼úßÁ
£þßÁ,Ä¾c¼úßÁ
EÿßÁaÀG–êúßÁ
ùþßÁaÀG–êúßÁ
£þßÁ,Ä¾jâúßÁ
UþßÁ,Äþ¼àúßÁ
EÿßÁaÀGž�ûßÁ
ùþßÁaÀGž�ûßÁ
¤þßÁaÀGž�ûßÁ
XþßÁaÀGž�ûßÁ
=ÿßÁ,Äþw.ûßÁ
òþßÁ,Äþw.ûßÁ
¤þßÁaÀ‡£6ûßÁ
VþßÁaÀ‡£6ûßÁ
�þßÁaÀ‡£6ûßÁ
=ÿßÁ,Ä>•TûßÁ
òþßÁ,Ä>•TûßÁ
•þßÁ,Ä>•TûßÁ
XþßÁaÀÇª\ûßÁ
�þßÁaÀ‡X^ûßÁ
·ýßÁaÀÇª\ûßÁ
=ÿßÁ,Ä>†zûßÁ
òþßÁ,Ä>Ù¢ûßÁ
•þßÁ,Ä>†zûßÁ
PþßÁ,Ä>†zûßÁ
�þßÁaÀÇ±‚ûßÁ
´ýßÁaÀÇ±‚ûßÁ
DÿßÁZ�§ó¢ûßÁ
ùþßÁZ�gFËûßÁ
•þßÁ,Ä~Œ ûßÁ
PþßÁ,Ä~Œ ûßÁ
�þßÁ,Ä~ÞžûßÁ
·ýßÁaÀÇeªûßÁ
dýßÁaÀÇeªûßÁ
DÿßÁZ�§úÈûßÁ
ùþßÁZ�§MñûßÁ
•þßÁ,Ä~“ÆûßÁ
PþßÁ,Ä~“ÆûßÁ
�þßÁ,Ä~“ÆûßÁ
®ýßÁ,Ä~“ÆûßÁ
dýßÁaÀ�¿ÎûßÁ
DÿßÁZ�ç�ïûßÁ
ùþßÁZ�§T�üßÁ
¤þßÁZ�ç�ïûßÁ
PþßÁ,Ä¾šìûßÁ
�þßÁ,Ä¾ìêûßÁ
®ýßÁ,Ä¾šìûßÁ
^ýßÁ,Ä¾šìûßÁ
�ýßÁaÀGÆôûßÁ
DÿßÁZ�ç@:üßÁ
ùþßÁZ�'”büßÁ
¤þßÁZ�ç��üßÁ
PþßÁ,Ä¾ �üßÁ
�þßÁ,Ä¾ �üßÁ
°ýßÁ,Ä¾ �üßÁ
`ýßÁ,Ä¾ �üßÁ
�ýßÁaÀGÌ�üßÁ
ÍüßÁaÀGÌ�üßÁ
DÿßÁZ�'G`üßÁ
ùþßÁZ�'šˆüßÁ
¤þßÁZ�'�;üßÁ
WþßÁZ�'�;üßÁ
�þßÁ,Ä>ù6üßÁ
°ýßÁ,Äþ¦8üßÁ
`ýßÁ,Ä>ù6üßÁ
�ýßÁ,Äþ¦8üßÁ
ËüßÁaÀ‡Ò@üßÁ
DÿßÁ.“è¢…üßÁ
ùþßÁZ�g¢®üßÁ
¤þßÁZ�'�aüßÁ
UþßÁZ�'�aüßÁ
�þßÁ,Äþ®^üßÁ
°ýßÁ,Äþ®^üßÁ
aýßÁ,Ä>�]üßÁ
�ýßÁ,Äþ®^üßÁ
ËüßÁaÀ‡ÚfüßÁ
•üßÁaÀ‡ÚfüßÁ
ùþßÁZ�g©ÔüßÁ
¤þßÁZ�g�‡üßÁ
UþßÁZ�g�‡üßÁ
�þßÁZ�g�‡üßÁ
°ýßÁ,Ä~�ƒüßÁ
`ýßÁ,Ä>¶„üßÁ
�ýßÁ,Ä>¶„üßÁ
ÃüßÁ,Ä>¶„üßÁ
€üßÁaÀÇáŒüßÁ
+üßÁaÀ�eŽüßÁ
øþßÁ.“h�úüßÁ
¤þßÁZ�§"­üßÁ
TþßÁZ�g?®üßÁ
	þßÁZ�ç"­üßÁ
­ýßÁ,Ä~»ªüßÁ
aýßÁ,Ä~»ªüßÁ
�ýßÁ,Ä~»ªüßÁ
ÃüßÁ,Ä~»ªüßÁ
€üßÁaÀ�ç²üßÁ
+üßÁaÀGj´üßÁ
øþßÁ.“h	 ýßÁ
¤þßÁZ�§)ÓüßÁ
TþßÁZ�§)ÓüßÁ
�þßÁZ�§)ÓüßÁ
±ýßÁ,Ä~ÂÐüßÁ
aýßÁ,Ä~ÂÐüßÁ
�ýßÁ,Ä~ÂÐüßÁ
ÃüßÁ,Ä~ÂÐüßÁ
yüßÁ,Ä~ÂÐüßÁ
+üßÁaÀ‡qÚüßÁ
àûßÁaÀ�îØüßÁ
øþßÁ.“¨�FýßÁ
¤þßÁZ�§1ùüßÁ
TþßÁZ�§1ùüßÁ
�þßÁZ�§1ùüßÁ
¸ýßÁZ�§1ùüßÁ
aýßÁ,Ä~ÊöüßÁ
�ýßÁ,Ä~ÊöüßÁ
ÃüßÁ,Ä~ÊöüßÁ
yüßÁ,Ä~ÊöüßÁ
+üßÁaÀ‡y
àûßÁaÀ�öþüßÁ
øþßÁ.“¨�lýßÁ
¤þßÁZ�ç7�ýßÁ
TþßÁZ�ç7�ýßÁ
�þßÁZ�ç7�ýßÁ
¸ýßÁZ�ç7�ýßÁ
býßÁ,Ä¾Ð�ýßÁ
�ýßÁ,Ä¾Ð�ýßÁ
ÃüßÁ,Ä¾Ð�ýßÁ
yüßÁ,Ä¾Ð�ýßÁ
$üßÁ,Ä>T�ýßÁ
àûßÁaÀGü$ýßÁ
ŒûßÁaÀGü$ýßÁ
øþßÁ.“(�’ýßÁ
¤þßÁZ�g=EýßÁ
TþßÁZ�g=EýßÁ
�þßÁZ�g=EýßÁ
¸ýßÁZ�g=EýßÁ
aýßÁ,Ä>ÖBýßÁ
�ýßÁ,Ä>ÖBýßÁ
ÃüßÁ,Ä>ÖBýßÁ
yüßÁ,Ä>ÖBýßÁ
$üßÁ,Ä~YDýßÁ
àûßÁaÀÇ�KýßÁ
ŒûßÁaÀÇ�KýßÁ
?ûßÁaÀ�~IýßÁ
øþßÁ.“h$¸ýßÁ
¤þßÁZ�gDkýßÁ
TþßÁZ�gDkýßÁ
�þßÁZ�gDkýßÁ
¸ýßÁZ�gDkýßÁ
aýßÁ,Ä>ÝhýßÁ
�ýßÁ,Ä>�ŽýßÁ
ÃüßÁ,Ä>ÝhýßÁ
yüßÁ,Ä>ÝhýßÁ
$üßÁ,Ä¾`jýßÁ
ØûßÁ,Ä>ÝhýßÁ
ŒûßÁaÀÇ�qýßÁ
?ûßÁaÀG…oýßÁ
øþßÁ.“h+ÞýßÁ
£þßÁ.“hŸ•ýßÁ
TþßÁZ�§K‘ýßÁ
�þßÁZ�§K‘ýßÁ
¸ýßÁZ�§K‘ýßÁ
hýßÁZ�§K‘ýßÁ
�ýßÁ,Ä~�´ýßÁ
ÃüßÁ,Ä~äŽýßÁ
yüßÁ,Ä~äŽýßÁ
$üßÁ,Ä¾g•ýßÁ
ØûßÁ,Ä~äŽýßÁ
ŒûßÁaÀ��—ýßÁ
?ûßÁaÀGŒ•ýßÁ
éúßÁaÀ��—ýßÁ
øþßÁ.“¨1�þßÁ
£þßÁ.“h¥¶ýßÁ
TþßÁZ�§Q·ýßÁ
�þßÁZ�§Q·ýßÁ
¸ýßÁZ�§Q·ýßÁ
hýßÁZ�§Q·ýßÁ
�ýßÁ,Ä~#ÚýßÁ
ÃüßÁ,Ä~ê´ýßÁ
yüßÁ,Ä~ê´ýßÁ
$üßÁ,Äþm¶ýßÁ
ØûßÁ,Ä~ê´ýßÁ
…ûßÁ,Ä~ê´ýßÁ
?ûßÁaÀ‡’»ýßÁ
éúßÁaÀ��½ýßÁ
£þßÁ.“¨¬ÜýßÁ
TþßÁZ�çXÝýßÁ
�þßÁZ�çXÝýßÁ
¸ýßÁZ�çXÝýßÁ
hýßÁZ�çXÝýßÁ
�ýßÁZ�ç‘�þßÁ
ÃüßÁ,Ä¾ñÚýßÁ
yüßÁ,Ä¾ñÚýßÁ
$üßÁ,ÄþtÜýßÁ
ØûßÁ,Ä¾ñÚýßÁ
…ûßÁ,Ä¾ñÚýßÁ
?ûßÁaÀÇ™áýßÁ
éúßÁaÀG�ãýßÁ
›úßÁaÀG�ãýßÁ
£þßÁ.“¨³�þßÁ
TþßÁZ�ç_�þßÁ
�þßÁZ�ç_�þßÁ
¸ýßÁZ�ç_�þßÁ
hýßÁZ�ç_�þßÁ
�ýßÁZ�ç˜(þßÁ
ÃüßÁ,Ä¾ø
yüßÁ,Ä¾ø
$üßÁ,Ä>|�þßÁ
ØûßÁ,Ä¾ø
…ûßÁ,Ä¾ø
7ûßÁ,Ä>uÿýßÁ
éúßÁaÀG$	þßÁ
›úßÁaÀG$	þßÁ
JúßÁaÀ�¡�þßÁ
£þßÁ.“è¸(þßÁ
TþßÁZ�'e)þßÁ
�þßÁZ�'e)þßÁ
¸ýßÁZ�'e)þßÁ
hýßÁZ�'e)þßÁ
�ýßÁZ�'žNþßÁ
ÃüßÁ,Äþý&þßÁ
yüßÁ,Äþý&þßÁ
$üßÁ,Ä~•(þßÁ
ØûßÁ,Äþý&þßÁ
…ûßÁ,Äþý&þßÁ
7ûßÁ,Ä~z%þßÁ
éúßÁaÀ‡)/þßÁ
›úßÁaÀ‡)/þßÁ
JúßÁaÀG¦-þßÁ
£þßÁ.“(ÁNþßÁ
UþßÁZ�gmOþßÁ
�þßÁZ�gmOþßÁ
¸ýßÁZ�gmOþßÁ
hýßÁZ�gmOþßÁ
�ýßÁZ�'¦tþßÁ
ÃüßÁ,Ä>�MþßÁ
yüßÁ,Ä>�MþßÁ
$üßÁ,Ä~‰NþßÁ
ØûßÁ,Ä>�MþßÁ
…ûßÁ,Ä>�MþßÁ
7ûßÁ,Ä~‚KþßÁ
áúßÁ,Ä>�MþßÁ
›úßÁaÀÇ1UþßÁ
JúßÁaÀG®SþßÁ
ÿùßÁaÀÇ1UþßÁ
£þßÁ.“(ÈtþßÁ
NþßÁ.“(ÈtþßÁ
�þßÁZ�gtuþßÁ
¸ýßÁZ�gtuþßÁ
hýßÁZ�gtuþßÁ
�ýßÁZ�g­šþßÁ
ÊüßÁZ�gtuþßÁ
wüßÁ,Ä>
sþßÁ
$üßÁ,Ä>
sþßÁ
ØûßÁ,Ä>
sþßÁ
…ûßÁ,Ä>
sþßÁ
7ûßÁ,Ä¾‰qþßÁ
áúßÁ,Ä>
sþßÁ
”úßÁ,Ä>
sþßÁ
JúßÁaÀ‡µyþßÁ
ÿùßÁaÀÇ8{þßÁ
©ùßÁaÀÇ8{þßÁ
£þßÁ.“hÎšþßÁ
NþßÁ.“hÎšþßÁ
�þßÁZ�§z›þßÁ
¸ýßÁZ�§z›þßÁ
hýßÁZ�§z›þßÁ
�ýßÁZ�§³ÀþßÁ
ÊüßÁZ�§z›þßÁ
wüßÁ,Ä~�™þßÁ
$üßÁ,Ä~�™þßÁ
ØûßÁ,Ä~�™þßÁ
…ûßÁ,Ä~�™þßÁ
7ûßÁ,Ä¾•—þßÁ
áúßÁ,Ä~�™þßÁ
”úßÁ,Ä~�™þßÁ
BúßÁ,Äþ•—þßÁ
ÿùßÁaÀ�?¡þßÁ
©ùßÁaÀ�?¡þßÁ
\ùßÁaÀGÂ¢þßÁ
£þßÁ.“hÔÀþßÁ
NþßÁ.“hÔÀþßÁ
�þßÁZ�§€ÁþßÁ
¸ýßÁZ�§€ÁþßÁ
hýßÁZ�§€ÁþßÁ
�ýßÁZ�§¹æþßÁ
ÈüßÁZ�§€ÁþßÁ
~üßÁZ�§€ÁþßÁ
$üßÁ,Ä~�¿þßÁ
ØûßÁ,Ä~�¿þßÁ
…ûßÁ,Ä~�¿þßÁ
7ûßÁ,Äþ•½þßÁ
áúßÁ,Ä~�¿þßÁ
”úßÁ,Ä~�¿þßÁ
BúßÁ,Ä>–½þßÁ
øùßÁ,Ä~�¿þßÁ
©ùßÁaÀ�EÇþßÁ
\ùßÁaÀ‡ÈÈþßÁ
£þßÁ.“¨ÜæþßÁ
NþßÁ.“¨ÜæþßÁ
�þßÁZ�çˆçþßÁ
¸ýßÁZ�çˆçþßÁ
hýßÁZ�çˆçþßÁ
�ýßÁZ�§Á�ÿßÁ
ÈüßÁZ�çˆçþßÁ
~üßÁZ�çˆçþßÁ
+üßÁZ�çˆçþßÁ
ØûßÁ,Ä¾!åþßÁ
…ûßÁ,Ä¾!åþßÁ
7ûßÁ,Äþ•ãþßÁ
áúßÁ,Ä¾!åþßÁ
”úßÁ,Ä¾!åþßÁ
@úßÁ,Ä¾!åþßÁ
øùßÁ,Ä¾!åþßÁ
¡ùßÁ,Ä¾!åþßÁ
\ùßÁaÀ‡ÐîþßÁ
£þßÁ.“¨ã�ÿßÁ
NþßÁ.“¨ã�ÿßÁ
�þßÁ.“¨ã�ÿßÁ
¸ýßÁZ�ç•
ÿßÁ
hýßÁZ�ç•
ÿßÁ
ÈüßÁZ�ç•
ÿßÁ
~üßÁZ�ç•
ÿßÁ
+üßÁZ�ç•
ÿßÁ
×ûßÁ,Ä¾(�ÿßÁ
…ûßÁ,Ä¾(�ÿßÁ
7ûßÁ,Ä>¥	ÿßÁ
áúßÁ,Ä¾(�ÿßÁ
”úßÁ,Ä¾(�ÿßÁ
BúßÁ,Ä~¥	ÿßÁ
øùßÁ,Ä¾(�ÿßÁ
¡ùßÁ,Ä¾(�ÿßÁ
TùßÁ,Ä>¬�ÿßÁ
TûßÁî]�‹sÿßÁ
DÿßÁ.“(ª«üßÁ
DÿßÁ.“h¯ÑüßÁ
DÿßÁ.“h¶÷üßÁ
DÿßÁ.“h¾�ýßÁ
DÿßÁ.“¨ÄCýßÁ
DÿßÁ.“(ÊiýßÁ
DÿßÁ.“(Ñ•ýßÁ
DÿßÁ.“hØµýßÁ
DÿßÁ.“hÞÛýßÁ
DÿßÁ.“¨å�þßÁ
DÿßÁ.“¨ì'þßÁ
DÿßÁ.“èñMþßÁ
DÿßÁ.“èùsþßÁ
DÿßÁ.“(�šþßÁ
DÿßÁ.“h�ÀþßÁ
DÿßÁ.“h
æþßÁ
DÿßÁ.“h��ÿßÁ
DÿßÁZ�';�üßÁ
øþßÁ.“¨8*þßÁ
øþßÁ.“è?PþßÁ
øþßÁ.“(EvþßÁ
øþßÁ.“(MœþßÁ
øþßÁ.“(TÂþßÁ
øþßÁ.“hZèþßÁ
øþßÁ.“¨`�ÿßÁ
òþßÁ,Ä>¸yûßÁ
ùþßÁZ�'V9üßÁ
]ýßÁ,	b÷¼úßÁ


%«ù�Û@´Èv¾ÿiÈ@¢1•½�ýßÁg£>^wýßÁ


�ýßÁ,Ä>)kýßÁ
�DúßÁ,	â�{ûßÁ


ÿßÁ,Ä>OJúßÁ


 ßÁ�ûàuÙùßÁ

ßÁUp“ZÒùßÁ


§8Í&üßÁ,Ä¾\ÌùßÁ
ßÁUp�ËÐùßÁ

ßÁUp�jÒùßÁ


ßÁ�
�ðwÿßÁ

î]EârÿßÁ
 ßÁ�8�ÑvÿßÁ


ßÁýÇg�AúßÁ

ßÁ6EInPúßÁ

ßÁX„`'<úßÁ


;cÿßÁËøá$¯ùßÁ



ßÁÂ³þ�UÿßÁ



•¨�nÿßÁÄø¡ëžÿßÁ





 
 





 ß

Á

.

“

h

9

Î

ù

ß

Á





 
 
 


ßÁ!ïÃÊ�úßÁ

ßÁôÚÿèUúßÁ





2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁ\�'aÙùßÁ

ßÁ.Ä>µ×ùßÁ



ßÁ.Ä¾lØùßÁ


hVõßÁ\�çu�ÿßÁ
VõßÁ\�'�púßÁ
VõßÁ\�'2–úßÁ
OõßÁ.Ä~ç¹úßÁ
OõßÁ.Ä¾�àúßÁ
VõßÁcÀÇK�ûßÁ
VõßÁcÀ�h4ûßÁ
UõßÁ.Ä¾XRûßÁ
UõßÁ.Ä>uxûßÁ
PõßÁ.	"%ŸûßÁ
PõßÁ.	bAÅûßÁ
TõßÁi£þþöûßÁ
TõßÁi£~��üßÁ
UõßÁ.	b–7üßÁ
UõßÁ.	¢²]üßÁ
PõßÁ`¬:�‰üßÁ
PõßÁ`¬º4¯üßÁ
ÔUõßÁ0“è.ÑüßÁ
ÔUõßÁ0“(K÷üßÁ
ÔUõßÁ0“hg�ýßÁ
ÔUõßÁ0“èƒCýßÁ
ÔUõßÁ0“èŸiýßÁ
ÔUõßÁ0“h¼•ýßÁ
ÔUõßÁ0“¨ØµýßÁ
ÔUõßÁ0“(õÛýßÁ
ÔUõßÁ0“h��þßÁ
ÔUõßÁ0“¨-(þßÁ
ÔUõßÁ0“(JNþßÁ
ÔUõßÁ0“hftþßÁ
ÔUõßÁ0“¨‚šþßÁ
ÔUõßÁ0“èžÀþßÁ
ÔUõßÁ0“h»æþßÁ
¬îßÁ\�'�púßÁ
¬îßÁ\�'2–úßÁ
¥îßÁ.Ä~ç¹úßÁ
¥îßÁ.Ä¾�àúßÁ
­îßÁcÀÇK�ûßÁ
­îßÁcÀ�h4ûßÁ
¬îßÁ.Ä¾XRûßÁ
¬îßÁ.Ä>uxûßÁ
§îßÁ.	"%ŸûßÁ
§îßÁ.	bAÅûßÁ
«îßÁi£þþöûßÁ
«îßÁi£~��üßÁ
¬îßÁ.	b–7üßÁ
¬îßÁ.	¢²]üßÁ
¦îßÁ`¬:�‰üßÁ
¦îßÁ`¬º4¯üßÁ
a¬îßÁ0“è.ÑüßÁ
a¬îßÁ0“(K÷üßÁ
a¬îßÁ0“hg�ýßÁ
a¬îßÁ0“èƒCýßÁ
a¬îßÁ0“èŸiýßÁ
a¬îßÁ0“h¼•ýßÁ
a¬îßÁ0“¨ØµýßÁ
a¬îßÁ0“(õÛýßÁ
a¬îßÁ0“h��þßÁ
a¬îßÁ0“¨-(þßÁ
a¬îßÁ0“(JNþßÁ
a¬îßÁ0“hftþßÁ
a¬îßÁ0“¨‚šþßÁ
a¬îßÁ0“èžÀþßÁ
a¬îßÁ0“h»æþßÁ
õ¬îßÁ\�çƒ
ÿßÁ
�
�
Ü³ôßÁ0“(joúßÁ
��ôßÁ0“(joúßÁ
UÀóßÁ0“(joúßÁ
•jóßÁ0“(joúßÁ
\�óßÁ0“(joúßÁ
•ÈòßÁ0“(joúßÁ
d|òßÁ0“(joúßÁ
¤&òßÁ0“(joúßÁ
ÝˆñßÁ0“(joúßÁ
�3ñßÁ0“(joúßÁ
åæðßÁ0“(joúßÁ
%‘ðßÁ0“(joúßÁ
ìDðßÁ0“(joúßÁ
-ïïßÁ0“(joúßÁ
� ïßÁ0“(joúßÁ
4MïßÁ0“(joúßÁ
ü
Ü³ôßÁ0“(†•úßÁ
��ôßÁ0“(†•úßÁ
UÀóßÁ0“(†•úßÁ
•jóßÁ0“(†•úßÁ
\�óßÁ0“(†•úßÁ
•ÈòßÁ0“(†•úßÁ
d|òßÁ0“(†•úßÁ
¤&òßÁ0“(†•úßÁ
ÝˆñßÁ0“(†•úßÁ
�3ñßÁ0“(†•úßÁ
åæðßÁ0“(†•úßÁ
%‘ðßÁ0“(†•úßÁ
ìDðßÁ0“(†•úßÁ
-ïïßÁ0“(†•úßÁ
� ïßÁ0“(†•úßÁ
4MïßÁ0“(†•úßÁ
ü
�
Ü³ôßÁ0“¨¢»úßÁ
��ôßÁ0“¨¢»úßÁ
UÀóßÁ0“¨¢»úßÁ
•jóßÁ0“¨¢»úßÁ
\�óßÁ0“¨¢»úßÁ
•ÈòßÁ0“¨¢»úßÁ
d|òßÁ0“¨¢»úßÁ
¤&òßÁ0“¨¢»úßÁ
ÝˆñßÁ0“¨¢»úßÁ
�3ñßÁ0“¨¢»úßÁ
åæðßÁ0“¨¢»úßÁ
%‘ðßÁ0“¨¢»úßÁ
ìDðßÁ0“¨¢»úßÁ
-ïïßÁ0“¨¢»úßÁ
� ïßÁ0“"
4MïßÁ0“¨¢»úßÁ
ü
úôßÁ`¬úàåúßÁ
®ôßÁ`¬úàåúßÁ
��ôßÁ0“è¾áúßÁ
UÀóßÁ0“è¾áúßÁ
•jóßÁ0“è¾áúßÁ
\�óßÁ0“è¾áúßÁ
•ÈòßÁ0“è¾áúßÁ
d|òßÁ0“è¾áúßÁ
¤&òßÁ0“è¾áúßÁ
ÝˆñßÁ0“è¾áúßÁ
�3ñßÁ0“è¾áúßÁ
åæðßÁ0“è¾áúßÁ
%‘ðßÁ0“è¾áúßÁ
ìDðßÁ0“è¾áúßÁ
-ïïßÁ0“è¾áúßÁ
� ïßÁ0“è¾áúßÁ
4MïßÁ0“è¾áúßÁ
ü
úôßÁ`¬zý�ûßÁ
®ôßÁ`¬zý�ûßÁ
�ôßÁ`¬zý�ûßÁ
ºóßÁ`¬zý�ûßÁ
•jóßÁ0“hÛ�ûßÁ
\�óßÁ0“hÛ�ûßÁ
•ÈòßÁ0“hÛ�ûßÁ
d|òßÁ0“hÛ�ûßÁ
¤&òßÁ0“hÛ�ûßÁ
ÝˆñßÁ0“hÛ�ûßÁ
�3ñßÁ0“hÛ�ûßÁ
åæðßÁ0“hÛ�ûßÁ
%‘ðßÁ0“hÛ�ûßÁ
ìDðßÁ0“hÛ�ûßÁ
-ïïßÁ0“hÛ�ûßÁ
� ïßÁ0“hÛ�ûßÁ
4MïßÁ0“hÛ�ûßÁ
ü

³ôßÁ.	bÐ,ûßÁ
�ôßÁ`¬º�2ûßÁ
ºóßÁ`¬º�2ûßÁ
dóßÁ`¬º�2ûßÁ
�óßÁ`¬º�2ûßÁ
ÂòßÁ`¬º�2ûßÁ
vòßÁ`¬º�2ûßÁ
¤&òßÁ0“¨÷-ûßÁ
ÝˆñßÁ0“¨÷-ûßÁ
�3ñßÁ0“¨÷-ûßÁ
åæðßÁ0“¨÷-ûßÁ
%‘ðßÁ0“¨÷-ûßÁ
ìDðßÁ0“¨÷-ûßÁ
-ïïßÁ0“¨÷-ûßÁ
� ïßÁ0“¨÷-ûßÁ
4MïßÁ0“¨÷-ûßÁ
ü

³ôßÁ.	¢ìRûßÁ
�ôßÁ.	¢ìRûßÁ
ÀóßÁ.	¢ìRûßÁ
jóßÁ.	¢ìRûßÁ
�óßÁ`¬ú5XûßÁ
ÂòßÁ`¬ú5XûßÁ
vòßÁ`¬ú5XûßÁ
 òßÁ`¬ú5XûßÁ
ƒñßÁ`¬ú5XûßÁ
�3ñßÁ0“è�TûßÁ
åæðßÁ0“è�TûßÁ
%‘ðßÁ0“è�TûßÁ
ìDðßÁ0“è�TûßÁ
-ïïßÁ0“è�TûßÁ
� ïßÁ0“è�TûßÁ
4MïßÁ0“è�TûßÁ
ü
þôßÁi£~ª„ûßÁ
²ôßÁi£~ª„ûßÁ
�ôßÁ.	"	yûßÁ
ÀóßÁ.	"	yûßÁ
jóßÁ.	"	yûßÁ
�óßÁ.	"	yûßÁ
ÈòßÁ.	"	yûßÁ
vòßÁ`¬zR~ûßÁ
 òßÁ`¬zR~ûßÁ
ƒñßÁ`¬zR~ûßÁ
-ñßÁ`¬zR~ûßÁ
áðßÁ`¬zR~ûßÁ
‹ðßÁ`¬zR~ûßÁ
ìDðßÁ0“h0zûßÁ
-ïïßÁ0“h0zûßÁ
� ïßÁ0“h0zûßÁ
4MïßÁ0“h0zûßÁ
ü
þôßÁi£¾ÆªûßÁ
œ²ôßÁi£¾ÆªûßÁ
�ôßÁi£¾ÆªûßÁ
ÀóßÁ.	b%ŸûßÁ
jóßÁ.	b%ŸûßÁ
�óßÁ.	b%ŸûßÁ
ÈòßÁ.	b%ŸûßÁ
|òßÁ.	b%ŸûßÁ
&òßÁ.	b%ŸûßÁ
ƒñßÁ`¬ºn¤ûßÁ
-ñßÁ`¬ºn¤ûßÁ
áðßÁ`¬ºn¤ûßÁ
‹ðßÁ`¬ºn¤ûßÁ
?ðßÁ`¬ºn¤ûßÁ
éïßÁ`¬ºn¤ûßÁ
šïßÁ`¬ºn¤ûßÁ
ü
þôßÁi£þâÐûßÁ
²ôßÁi£þâÐûßÁ
�ôßÁi£þâÐûßÁ
¿óßÁi£þâÐûßÁ
ióßÁi£þâÐûßÁ
�óßÁ.	¢AÅûßÁ
ÈòßÁ.	¢AÅûßÁ
|òßÁ.	¢AÅûßÁ
&òßÁ.	¢AÅûßÁ
ˆñßÁ.	¢AÅûßÁ
3ñßÁ.	¢AÅûßÁ
æðßÁ.	¢AÅûßÁ
‹ðßÁ`¬úŠÊûßÁ
?ðßÁ`¬úŠÊûßÁ
éïßÁ`¬úŠÊûßÁ
šïßÁ`¬úŠÊûßÁ
GïßÁ`¬úŠÊûßÁ
ûîßÁ`¬úŠÊûßÁ
úôßÁ.	â]ëûßÁ
®ôßÁ.	â]ëûßÁ
�ôßÁi£>ÿöûßÁ
¿óßÁi£>ÿöûßÁ
ióßÁi£>ÿöûßÁ
�óßÁi£>ÿöûßÁ
ÇòßÁi£>ÿöûßÁ
|òßÁ.	â]ëûßÁ
&òßÁ.	â]ëûßÁ
ˆñßÁ.	â]ëûßÁ
3ñßÁ.	â]ëûßÁ
æðßÁ.	â]ëûßÁ
‘ðßÁ.	â]ëûßÁ
DðßÁ.	â]ëûßÁ
éïßÁ`¬:§ðûßÁ
šïßÁ`¬:§ðûßÁ
GïßÁ`¬:§ðûßÁ
ûîßÁ`¬:§ðûßÁ
úôßÁ.	bz�üßÁ
®ôßÁ.	bz�üßÁ
�ôßÁi£¾��üßÁ
¿óßÁi£¾��üßÁ
ióßÁi£¾��üßÁ
�óßÁi£¾��üßÁ
ÇòßÁi£¾��üßÁ
{òßÁi£¾��üßÁ
%òßÁi£¾��üßÁ
ˆñßÁ.	bz�üßÁ
3ñßÁ.	bz�üßÁ
æðßÁ.	bz�üßÁ
‘ðßÁ.	bz�üßÁ
DðßÁ.	bz�üßÁ
ïïßÁ.	bz�üßÁ
 ïßÁ.	bz�üßÁ
MïßÁ.	bz�üßÁ
ûîßÁ`¬ºÃ�üßÁ
úôßÁ.	¢–7üßÁ
®ôßÁ.	¢–7üßÁ
�ôßÁ.	¢–7üßÁ
»óßÁ.	¢–7üßÁ
ióßÁi£þ7CüßÁ
�óßÁi£þ7CüßÁ
ÇòßÁi£þ7CüßÁ
{òßÁi£þ7CüßÁ
%òßÁi£þ7CüßÁ
‡ñßÁi£þ7CüßÁ
1ñßÁi£þ7CüßÁ
æðßÁ.	¢–7üßÁ
‘ðßÁ.	¢–7üßÁ
DðßÁ.	¢–7üßÁ
ïïßÁ.	¢–7üßÁ
 ïßÁ.	¢–7üßÁ
MïßÁ.	¢–7üßÁ

úôßÁ.	â²]üßÁ
®ôßÁ.	â²]üßÁ
�ôßÁ.	â²]üßÁ
»óßÁ.	â²]üßÁ
eóßÁ.	â²]üßÁ
�óßÁi£>TiüßÁ
ÇòßÁi£>TiüßÁ
{òßÁi£>TiüßÁ
%òßÁi£>TiüßÁ
‡ñßÁi£>TiüßÁ
1ñßÁi£>TiüßÁ
åðßÁi£>TiüßÁ
•ðßÁi£>TiüßÁ
DðßÁ.	â²]üßÁ
ïïßÁ.	â²]üßÁ
 ïßÁ.	â²]üßÁ
MïßÁ.	â²]üßÁ

úôßÁ.	"ÏƒüßÁ
®ôßÁ.	"ÏƒüßÁ
�ôßÁ.	"ÏƒüßÁ
»óßÁ.	"ÏƒüßÁ
eóßÁ.	"ÏƒüßÁ
�óßÁ.	"ÏƒüßÁ
ÃòßÁ.	"ÏƒüßÁ
{òßÁi£~p•üßÁ
%òßÁi£~p•üßÁ
‡ñßÁi£~p•üßÁ
1ñßÁi£~p•üßÁ
åðßÁi£~p•üßÁ
•ðßÁi£~p•üßÁ
CðßÁi£~p•üßÁ
íïßÁi£~p•üßÁ
 ïßÁ.	"ÏƒüßÁ
MïßÁ.	"ÏƒüßÁ


³ôßÁ.ÄþW©üßÁ
�ôßÁ.	¢ë©üßÁ
»óßÁ.	¢ë©üßÁ
eóßÁ.	¢ë©üßÁ
�óßÁ.	¢ë©üßÁ
ÃòßÁ.	¢ë©üßÁ
wòßÁ.	¢ë©üßÁ
!òßÁ.	¢ë©üßÁ
‡ñßÁi£þŒµüßÁ
1ñßÁi£þŒµüßÁ
åðßÁi£þŒµüßÁ
•ðßÁi£þŒµüßÁ
CðßÁi£þŒµüßÁ
íïßÁi£þŒµüßÁ
žïßÁi£þŒµüßÁ
KïßÁi£þŒµüßÁ


³ôßÁ.Ä>tÏüßÁ
�ôßÁ.	â�ÐüßÁ
»óßÁ.	â�ÐüßÁ
eóßÁ.	â�ÐüßÁ
�óßÁ.	â�ÐüßÁ
ÃòßÁ.	â�ÐüßÁ
wòßÁ.	â�ÐüßÁ
!òßÁ.	â�ÐüßÁ
‡ñßÁi£>©ÛüßÁ
1ñßÁi£>©ÛüßÁ
åðßÁi£>©ÛüßÁ
•ðßÁi£>©ÛüßÁ
CðßÁi£>©ÛüßÁ
íïßÁi£>©ÛüßÁ
žïßÁi£>©ÛüßÁ
KïßÁi£>©ÛüßÁ
ÿîßÁi£>©ÛüßÁ

³ôßÁ.Ä~•õüßÁ
�ôßÁ.Ä~•õüßÁ
»óßÁ.	"$öüßÁ
eóßÁ.	"$öüßÁ
�óßÁ.	"$öüßÁ
ÃòßÁ.	"$öüßÁ
wòßÁ.	"$öüßÁ
!òßÁ.	"$öüßÁ
ƒñßÁ.	"$öüßÁ
-ñßÁ.	"$öüßÁ
åðßÁi£~Å�ýßÁ
•ðßÁi£~Å�ýßÁ
CðßÁi£~Å�ýßÁ
íïßÁi£~Å�ýßÁ
žïßÁi£~Å�ýßÁ
KïßÁi£~Å�ýßÁ
ÿîßÁi£~Å�ýßÁ

³ôßÁ.Ä¾¬�ýßÁ
�ôßÁ.Ä¾¬�ýßÁ
ÀóßÁ.Ä¾¬�ýßÁ
eóßÁ.	b@�ýßÁ
�óßÁ.	b@�ýßÁ
ÃòßÁ.	b@�ýßÁ
wòßÁ.	b@�ýßÁ
!òßÁ.	b@�ýßÁ
ƒñßÁ.	b@�ýßÁ
-ñßÁ.	b@�ýßÁ
áðßÁ.	b@�ýßÁ
•ðßÁi£¾á'ýßÁ
CðßÁi£¾á'ýßÁ
íïßÁi£¾á'ýßÁ
žïßÁi£¾á'ýßÁ
KïßÁi£¾á'ýßÁ
ÿîßÁi£¾á'ýßÁ

³ôßÁ.Ä>ÉAýßÁ
�ôßÁ.Ä>ÉAýßÁ
ÀóßÁ.Ä>ÉAýßÁ
jóßÁ.Ä>ÉAýßÁ
�óßÁ.	â\BýßÁ
ÃòßÁ.	â\BýßÁ
wòßÁ.	â\BýßÁ
!òßÁ.	â\BýßÁ
ƒñßÁ.	â\BýßÁ
-ñßÁ.	â\BýßÁ
áðßÁ.	â\BýßÁ
‹ðßÁ.	â\BýßÁ
?ðßÁ.	â\BýßÁ
íïßÁi£>þMýßÁ
žïßÁi£>þMýßÁ
KïßÁi£>þMýßÁ
ÿîßÁi£>þMýßÁ

³ôßÁ.Ä>ågýßÁ
�ôßÁ.Ä>ågýßÁ
ÀóßÁ.Ä>ågýßÁ
jóßÁ.Ä>ågýßÁ
�óßÁ.Ä>ågýßÁ
ÃòßÁ.	âxhýßÁ
wòßÁ.	âxhýßÁ
!òßÁ.	âxhýßÁ
ƒñßÁ.	âxhýßÁ
-ñßÁ.	âxhýßÁ
áðßÁ.	âxhýßÁ
‹ðßÁ.	âxhýßÁ
?ðßÁ.	âxhýßÁ
éïßÁ.	âxhýßÁ
žïßÁi£>�týßÁ
KïßÁi£>�týßÁ
ÿîßÁi£>�týßÁ

³ôßÁ.Ä¾�ŽýßÁ
�ôßÁ.Ä¾�ŽýßÁ
ÀóßÁ.Ä¾�ŽýßÁ
jóßÁ.Ä¾�ŽýßÁ
�óßÁ.Ä¾�ŽýßÁ
ÈòßÁ.Ä¾�ŽýßÁ
|òßÁ.Ä¾�ŽýßÁ
!òßÁ.	b•ŽýßÁ
ƒñßÁ.	b•ŽýßÁ
-ñßÁ.	b•ŽýßÁ
áðßÁ.	b•ŽýßÁ
‹ðßÁ.	b•ŽýßÁ
?ðßÁ.	b•ŽýßÁ
éïßÁ.	b•ŽýßÁ
šïßÁ.	b•ŽýßÁ
HïßÁ.	b•ŽýßÁ
ÿîßÁi£¾6šýßÁ

³ôßÁ.Äþ�´ýßÁ
�ôßÁ.Äþ�´ýßÁ
ÀóßÁ.Äþ�´ýßÁ
jóßÁ.Äþ�´ýßÁ
�óßÁ.Äþ�´ýßÁ
ÈòßÁ.Äþ�´ýßÁ
|òßÁ.Äþ�´ýßÁ
&òßÁ.Äþ�´ýßÁ
ƒñßÁ.	¢±´ýßÁ
-ñßÁ.	¢±´ýßÁ
áðßÁ.	¢±´ýßÁ
‹ðßÁ.	¢±´ýßÁ
?ðßÁ.	¢±´ýßÁ
éïßÁ.	¢±´ýßÁ
šïßÁ.	¢±´ýßÁ
HïßÁ.	¢±´ýßÁ
ûîßÁ.	¢±´ýßÁ
�õßÁcÀ�fâýßÁ
³ôßÁ.Ä~:ÚýßÁ
�ôßÁ.Ä~:ÚýßÁ
ÀóßÁ.Ä~:ÚýßÁ
jóßÁ.Ä~:ÚýßÁ
�óßÁ.Ä~:ÚýßÁ
ÈòßÁ.Ä~:ÚýßÁ
|òßÁ.Ä~:ÚýßÁ
&òßÁ.Ä~:ÚýßÁ
ƒñßÁ.	"ÎÚýßÁ
-ñßÁ.	"ÎÚýßÁ
áðßÁ.	"ÎÚýßÁ
‹ðßÁ.	"ÎÚýßÁ
?ðßÁ.	"ÎÚýßÁ
éïßÁ.	"ÎÚýßÁ
šïßÁ.	"ÎÚýßÁ
HïßÁ.	"ÎÚýßÁ
ûîßÁ.	"ÎÚýßÁ
�õßÁcÀG‚�þßÁ
µôßÁcÀG‚�þßÁ
�ôßÁ.Ä¾V
ÀóßÁ.Ä¾V
jóßÁ.Ä¾V
�óßÁ.Ä¾V
ÈòßÁ.Ä¾V
|òßÁ.Ä¾V
&òßÁ.Ä¾V
ˆñßÁ.Ä¾V
-ñßÁ.	bê
áðßÁ.	bê
‹ðßÁ.	bê
?ðßÁ.	bê
éïßÁ.	bê
šïßÁ.	bê
HïßÁ.	bê
ûîßÁ.	bê
�õßÁcÀ‡ž.þßÁ
µôßÁcÀ‡ž.þßÁ
�ôßÁ.Äþr&þßÁ
ÀóßÁ.Äþr&þßÁ
jóßÁ.Äþr&þßÁ
�óßÁ.Äþr&þßÁ
ÈòßÁ.Äþr&þßÁ
|òßÁ.Äþr&þßÁ
&òßÁ.Äþr&þßÁ
ˆñßÁ.Äþr&þßÁ
3ñßÁ.Äþr&þßÁ
áðßÁ.	¢�'þßÁ
‹ðßÁ.	¢�'þßÁ
?ðßÁ.	¢�'þßÁ
éïßÁ.	¢�'þßÁ
šïßÁ.	¢�'þßÁ
HïßÁ.	¢�'þßÁ
ûîßÁ.	¢�'þßÁ
�õßÁcÀ�»TþßÁ
µôßÁcÀ�»TþßÁ
�ôßÁcÀ�»TþßÁ
ÀóßÁ.Ä~•LþßÁ
jóßÁ.Ä~•LþßÁ
�óßÁ.Ä~•LþßÁ
ÈòßÁ.Ä~•LþßÁ
|òßÁ.Ä~•LþßÁ
&òßÁ.Ä~•LþßÁ
ˆñßÁ.Ä~•LþßÁ
3ñßÁ.Ä~•LþßÁ
æðßÁ.Ä~•LþßÁ
‹ðßÁ.	"#MþßÁ
?ðßÁ.	"#MþßÁ
éïßÁ.	"#MþßÁ
šïßÁ.	"#MþßÁ
HïßÁ.	"#MþßÁ
ûîßÁ.	"#MþßÁ
�õßÁcÀG×zþßÁ
µôßÁcÀG×zþßÁ
�ôßÁcÀG×zþßÁ
ÁóßÁcÀG×zþßÁ
jóßÁ.Ä¾«rþßÁ
�óßÁ.Ä¾«rþßÁ
ÈòßÁ.Ä¾«rþßÁ
|òßÁ.Ä¾«rþßÁ
&òßÁ.Ä¾«rþßÁ
ˆñßÁ.Ä¾«rþßÁ
3ñßÁ.Ä¾«rþßÁ
æðßÁ.Ä¾«rþßÁ
‘ðßÁ.Ä¾«rþßÁ
DðßÁ.Ä¾«rþßÁ
ïïßÁ.Ä¾«rþßÁ

HïßÁ.	b?sþßÁ
ûîßÁ.	b?sþßÁ
�õßÁcÀ‡ó þßÁ
µôßÁcÀ‡ó þßÁ
�ôßÁcÀ‡ó þßÁ
ÁóßÁcÀ‡ó þßÁ
kóßÁcÀ‡ó þßÁ
�óßÁcÀ‡ó þßÁ
ÈòßÁ.ÄþÇ˜þßÁ
|òßÁ.ÄþÇ˜þßÁ
&òßÁ.ÄþÇ˜þßÁ
ˆñßÁ.ÄþÇ˜þßÁ
3ñßÁ.ÄþÇ˜þßÁ
æðßÁ.ÄþÇ˜þßÁ
‘ðßÁ.ÄþÇ˜þßÁ
DðßÁ.ÄþÇ˜þßÁ
ïïßÁ.ÄþÇ˜þßÁ
 ïßÁ.ÄþÇ˜þßÁ
MïßÁ.ÄþÇ˜þßÁ
ûîßÁ.	¢[™þßÁ
�ôßÁcÀÇ�ÇþßÁ
ÁóßÁcÀÇ�ÇþßÁ
kóßÁcÀÇ�ÇþßÁ
�óßÁcÀÇ�ÇþßÁ
ÉòßÁcÀÇ�ÇþßÁ
}òßÁcÀÇ�ÇþßÁ
&òßÁ.Ä>ä¾þßÁ
ˆñßÁ.Ä>ä¾þßÁ
3ñßÁ.Ä>ä¾þßÁ
æðßÁ.Ä>ä¾þßÁ
‘ðßÁ.Ä>ä¾þßÁ
DðßÁ.Ä>ä¾þßÁ
ïïßÁ.Ä>ä¾þßÁ
 ïßÁ.Ä>ä¾þßÁ
MïßÁ.Ä>ä¾þßÁ

ÁóßÁcÀG,íþßÁ
kóßÁcÀG,íþßÁ
�óßÁcÀG,íþßÁ
ÉòßÁcÀG,íþßÁ
}òßÁcÀG,íþßÁ
'òßÁcÀG,íþßÁ
ˆñßÁ.Ä¾
3ñßÁ.Ä¾
æðßÁ.Ä¾
‘ðßÁ.Ä¾
DðßÁ.Ä¾
ïïßÁ.Ä¾
 ïßÁ.Ä¾
MïßÁ.Ä¾

kóßÁcÀ‡H�ÿßÁ
�óßÁcÀ‡H�ÿßÁ
ÉòßÁcÀ‡H�ÿßÁ
}òßÁcÀ‡H�ÿßÁ
'òßÁcÀ‡H�ÿßÁ
ŠñßÁcÀ‡H�ÿßÁ
3ñßÁ.Äþ��ÿßÁ
æðßÁ.Äþ��ÿßÁ
‘ðßÁ.Äþ��ÿßÁ
DðßÁ.Äþ��ÿßÁ
ïïßÁ.Äþ��ÿßÁ
 ïßÁ.Äþ��ÿßÁ
MïßÁ.Äþ��ÿßÁ



ßÁi£þdÎùßÁ


«ÚñßÁ_hàzpÿßÁ
ýôßÁcÀÇ�ÇþßÁ
ýôßÁcÀG,íþßÁ
ýôßÁcÀ‡H�ÿßÁ
´ôßÁcÀÇ�ÇþßÁ
´ôßÁcÀG,íþßÁ
´ôßÁcÀ‡H�ÿßÁ
�ôßÁcÀG,íþßÁ
�ôßÁcÀ‡H�ÿßÁ
ÄóßÁcÀ‡H�ÿßÁ
4MïßÁ0“¨L ûßÁ
£gôßÁ0“(joúßÁ
£gôßÁ0“(†•úßÁ
£gôßÁ0“¨¢»úßÁ
£gôßÁ0“è¾áúßÁ
aôßÁ`¬zý�ûßÁ
gôßÁ.	bÐ,ûßÁ
gôßÁ.	¢ìRûßÁ
gôßÁ.	"	yûßÁ
fôßÁi£¾ÆªûßÁ
fôßÁi£þâÐûßÁ
fôßÁi£>ÿöûßÁ
bôßÁ.	bz�üßÁ
bôßÁ.	¢–7üßÁ
bôßÁ.	â²]üßÁ
bôßÁ.	"ÏƒüßÁ
bôßÁ.	¢ë©üßÁ
gôßÁ.Ä>tÏüßÁ
gôßÁ.Ä~•õüßÁ
gôßÁ.Ä¾¬�ýßÁ
gôßÁ.Ä>ÉAýßÁ
gôßÁ.Ä>ågýßÁ
gôßÁ.Ä¾�ŽýßÁ
gôßÁ.Äþ�´ýßÁ
gôßÁ.Ä~:ÚýßÁ
gôßÁ.Ä¾V
hôßÁcÀ‡ž.þßÁ
hôßÁcÀ�»TþßÁ
hôßÁcÀG×zþßÁ
hôßÁcÀ‡ó þßÁ
hôßÁcÀÇ�ÇþßÁ
hôßÁcÀG,íþßÁ
hôßÁcÀ‡H�ÿßÁ
4ÞñßÁ0“(joúßÁ
4ÞñßÁ0“(†•úßÁ
4ÞñßÁ0“¨¢»úßÁ
4ÞñßÁ0“è¾áúßÁ
4ÞñßÁ0“hÛ�ûßÁ
4ÞñßÁ0“¨÷-ûßÁ
ØñßÁ`¬ú5XûßÁ
ØñßÁ`¬zR~ûßÁ
ÞñßÁ.	b%ŸûßÁ
ÞñßÁ.	¢AÅûßÁ
ÞñßÁ.	â]ëûßÁ
ÜñßÁi£¾��üßÁ
ÜñßÁi£þ7CüßÁ
ÜñßÁi£>TiüßÁ
ÜñßÁi£~p•üßÁ
ÜñßÁi£þŒµüßÁ
ÙñßÁ.	â�ÐüßÁ
ÙñßÁ.	"$öüßÁ
ÙñßÁ.	b@�ýßÁ
ÙñßÁ.	â\BýßÁ
ÙñßÁ.	âxhýßÁ
ÙñßÁ.	b•ŽýßÁ
ÙñßÁ.	¢±´ýßÁ
ÞñßÁ.Ä~:ÚýßÁ
ÞñßÁ.Ä¾V
ÞñßÁ.Äþr&þßÁ
ÞñßÁ.Ä~•LþßÁ
ÞñßÁ.Ä¾«rþßÁ
ÞñßÁ.ÄþÇ˜þßÁ
ÞñßÁ.Ä>ä¾þßÁ
ÝñßÁ.Ä¾
ÞñßÁcÀ‡H�ÿßÁ
�
Ü³ôßÁ0“¨‚JúßÁ
��ôßÁ0“¨‚JúßÁ
UÀóßÁ0“¨‚JúßÁ
•jóßÁ0“¨‚JúßÁ
\�óßÁ0“¨‚JúßÁ
•ÈòßÁ0“¨‚JúßÁ
d|òßÁ0“¨‚JúßÁ
¤&òßÁ0“¨‚JúßÁ
ÝˆñßÁ0“¨‚JúßÁ
�3ñßÁ0“¨‚JúßÁ
åæðßÁ0“¨‚JúßÁ
%‘ðßÁ0“¨‚JúßÁ
ìDðßÁ0“¨‚JúßÁ
-ïïßÁ0“¨‚JúßÁ
� ïßÁ0“¨‚JúßÁ
4MïßÁ0“¨‚JúßÁ
{�ïßÁ\�ç.KúßÁ
£gôßÁ0“¨‚JúßÁ
4ÞñßÁ0“¨‚JúßÁ


ßÁ%¾è£1úßÁ


 ßÁWpÓ�ÔùßÁ

ßÁWpSÆÏùßÁ


ßÁ
û )ÖùßÁ

ßÁWp�‚ÒùßÁ


ßÁWp“Ï�úßÁ


ßÁˆ�5¥rÿßÁ


Á_h ímÿßÁ


ßÁZ„ �?úßÁ


ßÁˆ�5ÈvÿßÁ

/ËîßÁÌøá$¯ùßÁ


ßÁÜ³þ�UÿßÁ



ÊÖÁÕîßÁÒø¡ëžÿßÁ






ÍùßÁ



ðßÁ0“è²
ÍùßÁ
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ßÁZ�çrÚùßÁ

ßÁ,Ä>öÙùßÁ


ßÁ,Ä>iÛùßÁ
”™ÿßÁZ�ç•�ÿßÁ
DÿßÁ,Ä>WpúßÁ
žþßÁ,	âêpúßÁ
*üßÁ,Ä>OJúßÁ
¢ùßÁ^¬:,PúßÁ
€üßÁ,Ä~jJúßÁ
èSùßÁ.“(XsúßÁ

þßÁZ�g¶LúßÁ
±ýßÁ,Ä>OJúßÁ
\ýßÁ,Ä>OJúßÁ
™ÿßÁZ�g¾rúßÁ
™ÿßÁZ�§Ä˜úßÁ
’ÿßÁ,Ä¾c¼úßÁ
’ÿßÁ,Ä¾jâúßÁ
šÿßÁaÀGž�ûßÁ
šÿßÁaÀ‡£6ûßÁ
™ÿßÁ,Ä>•TûßÁ
™ÿßÁ,Ä>†zûßÁ
“ÿßÁ,	" ¡ûßÁ
RþßÁ,	âêpúßÁ
�þßÁ,	âêpúßÁ
²ýßÁ,	âêpúßÁ
aýßÁg£>Œ|úßÁ
øþßÁ,Ä¾ooúßÁ
£þßÁ,Ä~]–úßÁ
XþßÁ,Ä~]–úßÁ
�þßÁ,Ä~]–úßÁ
·ýßÁ,Ä~]–úßÁ
]ýßÁ,	"ñ–úßÁ
YþßÁaÀG•ÄúßÁ

þßÁaÀG•ÄúßÁ
·ýßÁ,Ä¾c¼úßÁ

þßÁaÀG–êúßÁ
¸ýßÁaÀG–êúßÁ
¸ýßÁaÀGž�ûßÁ
±ýßÁ,Äþw.ûßÁ
cýßÁaÀG–êúßÁ
cýßÁaÀGž�ûßÁ
cýßÁaÀ‡£6ûßÁ
\ýßÁ,Ä>•TûßÁ
\ýßÁ,Ä>†zûßÁ
“ÿßÁ,	"'ÇûßÁ
—ÿßÁg£¾ÏøûßÁ
—ÿßÁg£¾Õ�üßÁ
™ÿßÁ,	¢:9üßÁ
™ÿßÁ,	¢B_üßÁ
“ÿßÁ^¬:“ŠüßÁ
“ÿßÁ^¬z˜°üßÁ


�þßÁ,Ä¾r�ûßÁ















–.­oà@´Èv¾ÿiÈ@¢1¿-�ýßÁg£>„VúßÁ


�ýßÁaÀÇzRúßÁ
ÌüßÁaÀÇzRúßÁ
�ýßÁg£>Œ|úßÁ
�ýßÁ,	"ñ–úßÁ
�ýßÁ,Ä¾c¼úßÁ
�ýßÁ,Ä¾jâúßÁ
�ýßÁaÀGž�ûßÁ
�ýßÁaÀ‡£6ûßÁ
�ýßÁaÀÇª\ûßÁ
�ýßÁ,Ä>†zûßÁ
�ýßÁ,Ä~Œ ûßÁ
�ýßÁ,Ä~“ÆûßÁ
ÚûßÁ,	ââJúßÁ
…ûßÁ,	ââJúßÁ
=ûßÁg£>„VúßÁ
èúßÁg£>„VúßÁ
žúßÁ,	ââJúßÁ
IúßÁ,	ââJúßÁ
÷ùßÁ^¬:,PúßÁ
ÊüßÁg£>Œ|úßÁ
~üßÁg£>Œ|úßÁ
(üßÁ,	âêpúßÁ
ßûßÁ,	âêpúßÁ
ŠûßÁ,	âêpúßÁ
>ûßÁ,	âêpúßÁ
äúßÁ^¬:4vúßÁ
˜úßÁ^¬:4vúßÁ
CúßÁ^¬:4vúßÁ
÷ùßÁ^¬:4vúßÁ
«¨ùßÁ.“(�rúßÁ
ÆüßÁ,	"ñ–úßÁ
züßÁ,	"ñ–úßÁ
)üßÁg£~’¢úßÁ
ÞûßÁg£~’¢úßÁ
‰ûßÁg£~’¢úßÁ
=ûßÁg£~’¢úßÁ
éúßÁ,	"ñ–úßÁ
žúßÁ,	"ñ–úßÁ
IúßÁ,	"ñ–úßÁ
ýùßÁ,	"ñ–úßÁ
¢ùßÁ^¬z:œúßÁ
ËüßÁ,Ä¾c¼úßÁ
züßÁ,	b÷¼úßÁ
%üßÁ,	b÷¼úßÁ
ÚûßÁ,	b÷¼úßÁ
…ûßÁ,	b÷¼úßÁ
=ûßÁg£¾˜ÈúßÁ
èúßÁg£¾˜ÈúßÁ
œúßÁg£¾˜ÈúßÁ
GúßÁg£¾˜ÈúßÁ
ýùßÁ,	b÷¼úßÁ
¨ùßÁ,	b÷¼úßÁ
ËüßÁ,Ä¾jâúßÁ
•üßÁ,Ä¾jâúßÁ
*üßÁ,Ä¾jâúßÁ
ÚûßÁ,	bþâúßÁ
…ûßÁ,	bþâúßÁ
9ûßÁ,	bþâúßÁ
äúßÁ,	bþâúßÁ
œúßÁg£¾ŸîúßÁ
GúßÁg£¾ŸîúßÁ
üùßÁg£¾ŸîúßÁ
§ùßÁg£¾ŸîúßÁ
ÌüßÁaÀGž�ûßÁ
•üßÁ,Ä¾r�ûßÁ
*üßÁ,Ä¾r�ûßÁ
ßûßÁ,Ä¾r�ûßÁ
ŠûßÁ,Ä¾r�ûßÁ
9ûßÁ,	b�	ûßÁ
äúßÁ,	b�	ûßÁ
™úßÁ,	b�	ûßÁ
DúßÁ,	b�	ûßÁ
øùßÁ,	b�	ûßÁ
§ùßÁg£¾§�ûßÁ
ÌüßÁaÀ‡£6ûßÁ
•üßÁaÀ‡£6ûßÁ
*üßÁ,Äþw.ûßÁ
ßûßÁ,Äþw.ûßÁ
ŠûßÁ,Äþw.ûßÁ
>ûßÁ,Äþw.ûßÁ
äúßÁ,	¢�/ûßÁ
™úßÁ,	¢�/ûßÁ
DúßÁ,	¢�/ûßÁ
øùßÁ,	¢�/ûßÁ
£ùßÁ,	¢�/ûßÁ
ÌüßÁaÀÇª\ûßÁ
•üßÁaÀÇª\ûßÁ
,üßÁaÀÇª\ûßÁ
ßûßÁ,Ä>•TûßÁ
ŠûßÁ,Ä>•TûßÁ
>ûßÁ,Ä>•TûßÁ
éúßÁ,Ä>•TûßÁ
žúßÁ,Ä>•TûßÁ
DúßÁ,	â�UûßÁ
øùßÁ,	â�UûßÁ
£ùßÁ,	â�UûßÁ
ÌüßÁaÀÇ±‚ûßÁ
•üßÁaÀÇ±‚ûßÁ
,üßÁaÀÇ±‚ûßÁ
àûßÁaÀÇ±‚ûßÁ
ŠûßÁ,Ä>†zûßÁ
>ûßÁ,Ä>†zûßÁ
éúßÁ,Ä>†zûßÁ
žúßÁ,Ä>†zûßÁ
ýùßÁ,Ä>†zûßÁ
£ùßÁ,	â�{ûßÁ
ÌüßÁaÀ�¸¨ûßÁ
•üßÁaÀ�¸¨ûßÁ
,üßÁaÀ�¸¨ûßÁ
àûßÁaÀ�¸¨ûßÁ
‹ûßÁaÀ�¸¨ûßÁ
>ûßÁ,Ä~Œ ûßÁ
éúßÁ,Ä~Œ ûßÁ
žúßÁ,Ä~Œ ûßÁ
IúßÁ,Ä~Œ ûßÁ
ýùßÁ,Ä~Œ ûßÁ
¨ùßÁ,Ä~Œ ûßÁ
ÅüßÁ,Ä~“ÆûßÁ
•üßÁaÀ�¿ÎûßÁ
,üßÁaÀ�¿ÎûßÁ
àûßÁaÀ�¿ÎûßÁ
‹ûßÁaÀ�¿ÎûßÁ
?ûßÁaÀ�¿ÎûßÁ
êúßÁaÀ�¿ÎûßÁ
žúßÁ,Ä~“ÆûßÁ
IúßÁ,Ä~“ÆûßÁ
ýùßÁ,Ä~“ÆûßÁ
¨ùßÁ,Ä~“ÆûßÁ
ÅüßÁ,Ä¾šìûßÁ
yüßÁ,Ä¾šìûßÁ
,üßÁaÀGÆôûßÁ
àûßÁaÀGÆôûßÁ
‹ûßÁaÀGÆôûßÁ
?ûßÁaÀGÆôûßÁ
êúßÁaÀGÆôûßÁ
ŸúßÁaÀGÆôûßÁ
IúßÁ,Ä¾šìûßÁ
ýùßÁ,Ä¾šìûßÁ
¨ùßÁ,Ä¾šìûßÁ
yüßÁ,Ä¾ �üßÁ
$üßÁ,Ä¾ �üßÁ
àûßÁaÀGÌ�üßÁ
‹ûßÁaÀGÌ�üßÁ
?ûßÁaÀGÌ�üßÁ
êúßÁaÀGÌ�üßÁ
ŸúßÁaÀGÌ�üßÁ
JúßÁaÀGÌ�üßÁ
ýùßÁ,Ä¾ �üßÁ
¨ùßÁ,Ä¾ �üßÁ
$üßÁ,Äþ¦8üßÁ
àûßÁaÀ‡Ò@üßÁ
‹ûßÁaÀ‡Ò@üßÁ
?ûßÁaÀ‡Ò@üßÁ
êúßÁaÀ‡Ò@üßÁ
JúßÁaÀ‡ÚfüßÁ
JúßÁaÀ‡Ò@üßÁ
þùßÁaÀ‡Ò@üßÁ
¨ùßÁ,Äþ¦8üßÁ
$üßÁ,Äþ®^üßÁ
ØûßÁ,Äþ®^üßÁ
‹ûßÁaÀ‡ÚfüßÁ
?ûßÁaÀ‡ÚfüßÁ
êúßÁaÀ‡ÚfüßÁ
ŸúßÁaÀ‡ÚfüßÁ
ŸúßÁaÀ‡Ò@üßÁ
þùßÁaÀ‡ÚfüßÁ
©ùßÁaÀ‡ÚfüßÁ
ØûßÁ,Ä>¶„üßÁ
ƒûßÁ,Ä>¶„üßÁ
?ûßÁaÀÇáŒüßÁ
êúßÁaÀÇáŒüßÁ
ŸúßÁaÀÇáŒüßÁ
JúßÁaÀÇáŒüßÁ
þùßÁaÀÇáŒüßÁ
©ùßÁaÀÇáŒüßÁ
ØûßÁ,Ä~»ªüßÁ
ƒûßÁ,Ä~»ªüßÁ
8ûßÁ,Ä~»ªüßÁ
êúßÁaÀ�ç²üßÁ
ŸúßÁaÀ�ç²üßÁ
JúßÁaÀ�ç²üßÁ
þùßÁaÀ�ç²üßÁ
©ùßÁaÀ�ç²üßÁ
ƒûßÁ,Ä~ÂÐüßÁ
8ûßÁ,Ä~ÂÐüßÁ
êúßÁaÀ�îØüßÁ
ŸúßÁaÀ�îØüßÁ
JúßÁaÀ�îØüßÁ
þùßÁaÀ�îØüßÁ
©ùßÁaÀ�îØüßÁ
ƒûßÁ,Ä~ÊöüßÁ
8ûßÁ,Ä~ÊöüßÁ
ãúßÁ,Ä~ÊöüßÁ
ŸúßÁaÀ�öþüßÁ
JúßÁaÀ�öþüßÁ
þùßÁaÀ�öþüßÁ
©ùßÁaÀ�öþüßÁ
8ûßÁ,Ä¾Ð�ýßÁ
ãúßÁ,Ä¾Ð�ýßÁ
—úßÁ,Ä¾Ð�ýßÁ
JúßÁaÀGü$ýßÁ
þùßÁaÀGü$ýßÁ
©ùßÁaÀGü$ýßÁ
ãúßÁ,Ä>ÖBýßÁ
—úßÁ,Ä>ÖBýßÁ
BúßÁ,Ä>ÖBýßÁ
þùßÁaÀÇ�KýßÁ
©ùßÁaÀÇ�KýßÁ
ãúßÁ,Ä>ÝhýßÁ
—úßÁ,Ä>ÝhýßÁ
BúßÁ,Ä>ÝhýßÁ
þùßÁaÀÇ�qýßÁ
©ùßÁaÀÇ�qýßÁ
—úßÁ,Ä~äŽýßÁ
BúßÁ,Ä~äŽýßÁ
÷ùßÁ,Ä~äŽýßÁ
©ùßÁaÀ��—ýßÁ
—úßÁ,Ä~ê´ýßÁ
BúßÁ,Ä~ê´ýßÁ
÷ùßÁ,Ä~ê´ýßÁ
¢ùßÁ,Ä~ê´ýßÁ
BúßÁ,Ä¾ñÚýßÁ
÷ùßÁ,Ä¾ñÚýßÁ
¢ùßÁ,Ä¾ñÚýßÁ
÷ùßÁ,Ä¾ø
¢ùßÁ,Ä¾ø
÷ùßÁ,Äþý&þßÁ
¢ùßÁ,Äþý&þßÁ
¢ùßÁ,Ä>�MþßÁ
ÑRùßÁ.“(
LúßÁ
MùßÁ^¬z:œúßÁ
óøßÁÜæ¾\túßÁ
óøßÁÜæþbšúßÁ
RùßÁ,	b÷¼úßÁ
ìøßÁ®œ��¾úßÁ
QùßÁg£¾ŸîúßÁ
ìøßÁ®œ�	äúßÁ
QùßÁg£¾§�ûßÁ
ôøßÁã˜Ÿ<�ûßÁ
MùßÁ,	¢�/ûßÁ
ôøßÁã˜ßA8ûßÁ
MùßÁ,	â�UûßÁ
óøßÁ®œ–�VûßÁ
MùßÁ,	â�{ûßÁ
óøßÁ®œ–$|ûßÁ
MùßÁ,	" ¡ûßÁ
íøßÁ®áy¾¢ûßÁ
RùßÁ,Ä~“ÆûßÁ
íøßÁ®áyÅÈûßÁ
RùßÁ,Ä¾šìûßÁ
ñøßÁé{�núûßÁ
RùßÁ,Ä¾ �üßÁ
ñøßÁé{�t üßÁ
RùßÁ,Äþ¦8üßÁ
óøßÁ®áùØ:üßÁ
RùßÁ,Äþ®^üßÁ
óøßÁ®áùà`üßÁ
SùßÁaÀÇáŒüßÁ
íøßÁà„’1ŒüßÁ
SùßÁaÀ�ç²üßÁ
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]ùßÁ,Ä~ÂÐüßÁ
°ôøßÁ.“h}ÒüßÁ
]ùßÁ,Ä~ÊöüßÁ
°ôøßÁ.“h…øüßÁ
]ùßÁ,Ä¾Ð�ýßÁ
°ôøßÁ.“¨‹�ýßÁ
^ùßÁaÀÇ�KýßÁ
°ôøßÁ.“(‘DýßÁ
^ùßÁaÀÇ�qýßÁ
°ôøßÁ.“(˜jýßÁ
^ùßÁaÀ��—ýßÁ
°ôøßÁ.“hŸ•ýßÁ
^ùßÁaÀ��½ýßÁ
°ôøßÁ.“h¥¶ýßÁ
^ùßÁaÀG�ãýßÁ
°ôøßÁ.“¨¬ÜýßÁ
^ùßÁaÀG$	þßÁ
°ôøßÁ.“¨³�þßÁ
^ùßÁaÀ‡)/þßÁ
°ôøßÁ.“è¸(þßÁ
^ùßÁaÀÇ1UþßÁ
°ôøßÁ.“(ÁNþßÁ
^ùßÁaÀÇ8{þßÁ
°ôøßÁ.“(ÈtþßÁ
°ôøßÁ.“hÎšþßÁ
°ôøßÁ.“hÔÀþßÁ
°ôøßÁ.“¨ÜæþßÁ
DõøßÁZ�ç•
ÿßÁ


ßÁg£~mÑùßÁ

øþßÁ.“(
LúßÁ
£þßÁ.“(
LúßÁ
XþßÁZ�g¶LúßÁ
DÿßÁ,Ä~]–úßÁ
EÿßÁaÀG•ÄúßÁ
øþßÁ,Ä¾c¼úßÁ
£þßÁ,Ä¾c¼úßÁ
EÿßÁaÀG–êúßÁ
ùþßÁaÀG–êúßÁ
¤þßÁaÀG–êúßÁ
UþßÁ,Äþ¼àúßÁ
=ÿßÁ,Ä¾r�ûßÁ
ùþßÁaÀGž�ûßÁ
¤þßÁaÀGž�ûßÁ
XþßÁaÀGž�ûßÁ
=ÿßÁ,Äþw.ûßÁ
òþßÁ,Äþw.ûßÁ
•þßÁ,Äþw.ûßÁ
VþßÁaÀ‡£6ûßÁ
�þßÁaÀ‡£6ûßÁ
=ÿßÁ,Ä>•TûßÁ
òþßÁ,Ä>•TûßÁ
•þßÁ,Ä>•TûßÁ
PþßÁ,Ä>•TûßÁ
�þßÁaÀ‡X^ûßÁ
·ýßÁaÀÇª\ûßÁ
DÿßÁZ�gí|ûßÁ
ùþßÁZ�g@¥ûßÁ
•þßÁ,Ä>†zûßÁ
PþßÁ,Ä>†zûßÁ
�þßÁ,Ä>†zûßÁ
´ýßÁaÀÇ±‚ûßÁ
DÿßÁZ�§ó¢ûßÁ
ùþßÁZ�gFËûßÁ
•þßÁ,Ä~Œ ûßÁ
PþßÁ,Ä~Œ ûßÁ
�þßÁ,Ä~ÞžûßÁ
°ýßÁ,Ä>:¢ûßÁ
dýßÁaÀÇeªûßÁ
DÿßÁZ�§úÈûßÁ
ùþßÁZ�§MñûßÁ
¤þßÁZ�§úÈûßÁ
PþßÁ,Ä~“ÆûßÁ
�þßÁ,Ä~“ÆûßÁ
®ýßÁ,Ä~“ÆûßÁ
\ýßÁ,Ä~“ÆûßÁ
DÿßÁZ�ç�ïûßÁ
ùþßÁZ�§T�üßÁ
¤þßÁZ�ç�ïûßÁ
PþßÁ,Ä¾šìûßÁ
�þßÁ,Ä¾ìêûßÁ
®ýßÁ,Ä¾šìûßÁ
^ýßÁ,Ä¾šìûßÁ
�ýßÁ,Äþ��üßÁ
DÿßÁZ�ç@:üßÁ
ùþßÁZ�'”büßÁ
¤þßÁZ�ç��üßÁ
WþßÁZ�ç��üßÁ
�þßÁ,Ä¾ �üßÁ
°ýßÁ,Ä¾ �üßÁ
`ýßÁ,Ä¾ �üßÁ
�ýßÁ,Ä>Ù6üßÁ
ÍüßÁaÀGÌ�üßÁ
DÿßÁ.“èš_üßÁ
ùþßÁZ�'šˆüßÁ
¤þßÁZ�'�;üßÁ
WþßÁZ�'�;üßÁ
�þßÁ,Ä>ù6üßÁ
°ýßÁ,Äþ¦8üßÁ
`ýßÁ,Ä>ù6üßÁ
�ýßÁ,Ä~ß\üßÁ
ÃüßÁ,Äþ¦8üßÁ
DÿßÁ.“è¢…üßÁ
øþßÁ.“(ö­üßÁ
¤þßÁZ�'�aüßÁ
UþßÁZ�'�aüßÁ
�þßÁZ�'�aüßÁ
°ýßÁ,Äþ®^üßÁ
aýßÁ,Ä>�]üßÁ
�ýßÁ,Ä>+…üßÁ
ÃüßÁ,Äþ®^üßÁ
•üßÁaÀ‡ÚfüßÁ
øþßÁ.“(ýÓüßÁ
¤þßÁZ�g�‡üßÁ
UþßÁZ�g�‡üßÁ
�þßÁZ�g�‡üßÁ
°ýßÁ,Ä~�ƒüßÁ
`ýßÁ,Ä>¶„üßÁ
�ýßÁ,Ä~2«üßÁ
ÃüßÁ,Ä>¶„üßÁ
yüßÁ,Ä>¶„üßÁ
+üßÁaÀ�eŽüßÁ
øþßÁ.“h�úüßÁ
¤þßÁZ�§"­üßÁ
TþßÁZ�g?®üßÁ
	þßÁZ�ç"­üßÁ
´ýßÁZ�§"­üßÁ
aýßÁ,Ä~»ªüßÁ
�ýßÁ,Ä¾7ÑüßÁ
ÃüßÁ,Ä~»ªüßÁ
yüßÁ,Ä~»ªüßÁ
+üßÁaÀGj´üßÁ
øþßÁ.“h	 ýßÁ
¤þßÁZ�§)ÓüßÁ
TþßÁZ�§)ÓüßÁ
�þßÁZ�§)ÓüßÁ
¸ýßÁZ�§)ÓüßÁ
aýßÁ,Ä~ÂÐüßÁ
�ýßÁ,ÄþúôüßÁ
ÃüßÁ,Ä~ÂÐüßÁ
yüßÁ,Ä~ÂÐüßÁ
$üßÁ,ÄþEÒüßÁ
àûßÁaÀ�îØüßÁ
øþßÁ.“¨�FýßÁ
¤þßÁZ�§1ùüßÁ
TþßÁZ�§1ùüßÁ
�þßÁZ�§1ùüßÁ
¸ýßÁZ�§1ùüßÁ
aýßÁ,Ä~ÊöüßÁ
�ýßÁ,Ä¾F�ýßÁ
ÃüßÁ,Ä~ÊöüßÁ
yüßÁ,Ä~ÊöüßÁ
$üßÁ,ÄþMøüßÁ
àûßÁaÀ�öþüßÁ
øþßÁ.“¨�lýßÁ
¤þßÁZ�ç7�ýßÁ



 �þßÁZ�ç7�ýßÁ
¸ýßÁZ�ç7�ýßÁ
iýßÁZ�ç7�ýßÁ
�ýßÁ,ÄþLCýßÁ
ÃüßÁ,Ä¾Ð�ýßÁ
yüßÁ,Ä¾Ð�ýßÁ
$üßÁ,Ä>T�ýßÁ
ØûßÁ,Ä¾Ð�ýßÁ
ŒûßÁaÀGü$ýßÁ
øþßÁ.“(�’ýßÁ
£þßÁ.“(‘DýßÁ
TþßÁZ�g=EýßÁ
�þßÁZ�g=EýßÁ
¸ýßÁZ�g=EýßÁ
hýßÁZ�g=EýßÁ
�ýßÁ,Ä~RiýßÁ
ÃüßÁ,Ä>ÖBýßÁ
yüßÁ,Ä>ÖBýßÁ
$üßÁ,Ä~YDýßÁ
ØûßÁ,Ä>ÖBýßÁ
…ûßÁ,Ä>ÖBýßÁ
?ûßÁaÀ�~IýßÁ
øþßÁ.“h$¸ýßÁ
£þßÁ.“(˜jýßÁ
TþßÁZ�gDkýßÁ
�þßÁZ�gDkýßÁ
¸ýßÁZ�gDkýßÁ
hýßÁZ�gDkýßÁ
�ýßÁZ�§ù¶ýßÁ
ÃüßÁ,Ä>ÝhýßÁ
yüßÁ,Ä>ÝhýßÁ
$üßÁ,Ä¾`jýßÁ
ØûßÁ,Ä>ÝhýßÁ
…ûßÁ,Ä>ÝhýßÁ
?ûßÁaÀG…oýßÁ
øþßÁ.“h+ÞýßÁ
£þßÁ.“hŸ•ýßÁ
TþßÁZ�§K‘ýßÁ
�þßÁZ�§K‘ýßÁ
¸ýßÁZ�§K‘ýßÁ
hýßÁZ�§K‘ýßÁ
�ýßÁZ�ç
ÃüßÁ,Ä~äŽýßÁ
yüßÁ,Ä~äŽýßÁ
$üßÁ,Ä¾g•ýßÁ
ØûßÁ,Ä~äŽýßÁ
…ûßÁ,Ä~äŽýßÁ
7ûßÁ,Ä¾`•ýßÁ
éúßÁaÀ��—ýßÁ
øþßÁ.“¨1�þßÁ
£þßÁ.“h¥¶ýßÁ
TþßÁZ�§Q·ýßÁ
�þßÁZ�§Q·ýßÁ
¸ýßÁZ�§Q·ýßÁ
hýßÁZ�§Q·ýßÁ
�ýßÁZ�ç��þßÁ
ÃüßÁ,Ä~ê´ýßÁ
yüßÁ,Ä~ê´ýßÁ
$üßÁ,Äþm¶ýßÁ
ØûßÁ,Ä~ê´ýßÁ
…ûßÁ,Ä~ê´ýßÁ
7ûßÁ,Äþf³ýßÁ
éúßÁaÀ��½ýßÁ
£þßÁ.“¨¬ÜýßÁ
TþßÁZ�çXÝýßÁ
�þßÁZ�çXÝýßÁ
¸ýßÁZ�çXÝýßÁ
hýßÁZ�çXÝýßÁ
�ýßÁZ�'�)þßÁ
ÃüßÁ,Ä¾ñÚýßÁ
yüßÁ,Ä¾ñÚýßÁ
$üßÁ,ÄþtÜýßÁ
ØûßÁ,Ä¾ñÚýßÁ
…ûßÁ,Ä¾ñÚýßÁ
7ûßÁ,Ä>nÙýßÁ
áúßÁ,Ä¾ñÚýßÁ
”úßÁaÀG�ãýßÁ
£þßÁ.“¨³�þßÁ
TþßÁZ�ç_�þßÁ
�þßÁZ�ç_�þßÁ
¸ýßÁZ�ç_�þßÁ
hýßÁZ�ç_�þßÁ
�ýßÁZ�'�OþßÁ
ÃüßÁ,Ä¾ø
yüßÁ,Ä¾ø
$üßÁ,Ä>|�þßÁ
ØûßÁ,Ä¾ø
…ûßÁ,Ä¾ø
7ûßÁ,Ä>uÿýßÁ
áúßÁ,Ä¾ø
”úßÁaÀG$	þßÁ
JúßÁaÀ�šáýßÁ
£þßÁ.“è¸(þßÁ
SþßÁ.“è¸(þßÁ
�þßÁZ�'e)þßÁ
hýßÁZ�'e)þßÁ
�ýßÁZ�ç]wþßÁ
ÊüßÁZ�'e)þßÁ
yüßÁ,Äþý&þßÁ
$üßÁ,Ä~•(þßÁ
ØûßÁ,Äþý&þßÁ
…ûßÁ,Äþý&þßÁ
7ûßÁ,Ä~z%þßÁ
áúßÁ,Äþý&þßÁ
ŒúßÁ,Äþý&þßÁ
JúßÁaÀGŸ�þßÁ
£þßÁ.“(ÁNþßÁ
TþßÁ.“(ÁNþßÁ
�þßÁZ�gmOþßÁ
¸ýßÁZ�'e)þßÁ
�ýßÁZ�g"›þßÁ
ÊüßÁZ�gmOþßÁ
yüßÁ,Ä>�MþßÁ
$üßÁ,Ä~‰NþßÁ
ØûßÁ,Ä>�MþßÁ
…ûßÁ,Ä>�MþßÁ
7ûßÁ,Ä~‚KþßÁ
áúßÁ,Ä>�MþßÁ
ŒúßÁ,Ä>�MþßÁ
JúßÁaÀG§-þßÁ
öùßÁaÀÇ1UþßÁ
£þßÁ.“(ÈtþßÁ
NþßÁ.“(ÈtþßÁ
�þßÁZ�gtuþßÁ
¸ýßÁZ�'lOþßÁ
hýßÁZ�gtuþßÁ
�ýßÁZ�'mÃþßÁ
ÊüßÁZ�gtuþßÁ
~üßÁZ�gtuþßÁ
$üßÁ,Ä>
sþßÁ
ØûßÁ,Ä>
sþßÁ
…ûßÁ,Ä>
sþßÁ
7ûßÁ,Ä¾‰qþßÁ
áúßÁ,Ä>
sþßÁ
ŒúßÁ,Ä>
sþßÁ
BúßÁ,Äþ‚KþßÁ
îùßÁ,Ä>
sþßÁ
©ùßÁaÀÇ8{þßÁ
£þßÁ.“hÎšþßÁ
NþßÁ.“hÎšþßÁ
�þßÁZ�§z›þßÁ
¸ýßÁZ�gruþßÁ
hýßÁZ�§z›þßÁ
ÊüßÁZ�§z›þßÁ
~üßÁZ�§z›þßÁ
$üßÁ,Ä~�™þßÁ
ØûßÁ,Ä~�™þßÁ
…ûßÁ,Ä~�™þßÁ
7ûßÁ,Ä¾•—þßÁ
áúßÁ,Ä~�™þßÁ
ŒúßÁ,Ä~�™þßÁ
BúßÁ,ÄþˆqþßÁ
îùßÁ,Ä~�™þßÁ
¡ùßÁ,Ä~�™þßÁ
\ùßÁaÀGÂ¢þßÁ
£þßÁ.“hÔÀþßÁ
NþßÁ.“hÔÀþßÁ
�þßÁ.“hÔÀþßÁ
¸ýßÁZ�gx›þßÁ
hýßÁZ�§€ÁþßÁ
�ýßÁZ�§¹æþßÁ
ÈüßÁZ�§€ÁþßÁ
~üßÁZ�§€ÁþßÁ
+üßÁZ�§€ÁþßÁ
ØûßÁ,Ä~�¿þßÁ
…ûßÁ,Ä~�¿þßÁ
7ûßÁ,Äþ•½þßÁ
áúßÁ,Ä~�¿þßÁ
ŒúßÁ,Ä~�¿þßÁ
BúßÁ,Ä>–½þßÁ
îùßÁ,Ä~�¿þßÁ
¡ùßÁ,Ä~�¿þßÁ
TùßÁ,ÄþœÀþßÁ
£þßÁ.“¨ÜæþßÁ
NþßÁ.“¨ÜæþßÁ
�þßÁ.“¨ÜæþßÁ
¸ýßÁZ�§€ÁþßÁ
hýßÁZ�çˆçþßÁ
�ýßÁZ�§Á�ÿßÁ
ÈüßÁZ�çˆçþßÁ
~üßÁZ�çˆçþßÁ
+üßÁZ�çˆçþßÁ
ßûßÁZ�çˆçþßÁ
…ûßÁ,Ä¾!åþßÁ
7ûßÁ,Äþ•ãþßÁ
áúßÁ,Ä¾!åþßÁ
ŒúßÁ,Ä¾!åþßÁ
@úßÁ,Ä¾!åþßÁ
îùßÁ,Ä¾!åþßÁ
¡ùßÁ,Ä¾!åþßÁ
TùßÁ,Äþ¤æþßÁ
£þßÁ.“¨ã�ÿßÁ
NþßÁ.“¨ã�ÿßÁ
�þßÁ.“¨ã�ÿßÁ
¹ýßÁZ�§%�ÿßÁ
hýßÁZ�ç•
ÿßÁ
ÈüßÁZ�ç•
ÿßÁ
~üßÁZ�ç•
ÿßÁ
+üßÁZ�ç•
ÿßÁ
ÞûßÁZ�ç•
ÿßÁ
…ûßÁ,Ä¾(�ÿßÁ
7ûßÁ,Ä>¥	ÿßÁ
áúßÁ,Ä¾(�ÿßÁ
ŒúßÁ,Ä¾(�ÿßÁ
BúßÁ,Ä~¥	ÿßÁ
îùßÁ,Ä¾(�ÿßÁ
¡ùßÁ,Ä¾(�ÿßÁ
TùßÁ,Ä>¬�ÿßÁ
DÿßÁ.“(ª«üßÁ
DÿßÁ.“h¯ÑüßÁ
DÿßÁ.“h¶÷üßÁ
DÿßÁ.“h¾�ýßÁ
DÿßÁ.“¨ÄCýßÁ
DÿßÁ.“(ÊiýßÁ
DÿßÁ.“(Ñ•ýßÁ
DÿßÁ.“hØµýßÁ
DÿßÁ.“hÞÛýßÁ
DÿßÁ.“¨å�þßÁ
DÿßÁ.“¨ì'þßÁ
DÿßÁ.“èñMþßÁ
DÿßÁ.“èùsþßÁ
DÿßÁ.“(�šþßÁ
DÿßÁ.“h�ÀþßÁ
DÿßÁZ�';�üßÁ
øþßÁ.“¨8*þßÁ
øþßÁ.“è?PþßÁ
øþßÁ.“(EvþßÁ
øþßÁ.“(MœþßÁ
øþßÁ.“(TÂþßÁ
øþßÁ.“¨`�ÿßÁ
òþßÁ,Ä>¸yûßÁ
ùþßÁZ�'V9üßÁ
]ýßÁ,	b÷¼úßÁ


*Žp$ß@´Èv¾ÿiÈ@¢1•½�ýßÁg£>S™ýßÁ


�ýßÁZ�g…•ýßÁ
DúßÁ,	â�UûßÁ


ÿßÁ,Ä>OJúßÁ

ßÁDû£¢YúßÁ
ßÁ�ûàuÙùßÁ


ßÁUp“ZÒùßÁ

ßÁUp�ËÐùßÁ


ßÁUp�jÒùßÁ


ßÁ/¨6"sÿßÁ

�üa�nÿßÁ
 ßÁ/¨6"sÿßÁ


ßÁX„`'<úßÁ


÷þßÁ.“(òåþßÁ
CÿßÁg£>Œ|úßÁ
cýßÁaÀÇ±‚ûßÁ
hýßÁZ�gmOþßÁ
 ûßÁ�ü!½nÿßÁ
ÿßÁ^¬z/êþßÁ

ÿßÁ^¬z7�ÿßÁ


¶ýßÁZ�çüçþßÁ
�ýßÁaÀÇzRúßÁ
BúßÁ,Äþ ›þßÁ
;cÿßÁËøá$¯ùßÁ



ßÁÂ³þ�UÿßÁ



ÉÖÍmÿßÁÄø¡ëžÿßÁ



ßÁ6EInPúßÁ
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§8Í&üßÁ,Ä¾\ÌùßÁ



ßÁf:»[EúßÁ
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ßÁ\�'GØùßÁ

ßÁ.Ä>µ×ùßÁ



ßÁ.Ä¾lØùßÁ


PNõßÁ•ú�E�ÿßÁ
NõßÁ•úRåpúßÁ
NõßÁ•úR�—úßÁ
GõßÁo°ª¶ºúßÁ
GõßÁo°êÒàúßÁ
NõßÁ¤¬ó��ûßÁ
NõßÁ¤¬375ûßÁ
MõßÁo°ê'SûßÁ
MõßÁo°jDyûßÁ
HõßÁoõMôŸûßÁ
HõßÁoõ•�ÆûßÁ
LõßÁª•*Î÷ûßÁ
LõßÁª•ªê�üßÁ
MõßÁoõ•e8üßÁ
MõßÁoõÍ•^üßÁ
GõßÁ¡˜fç‰üßÁ
GõßÁ¡˜æ�°üßÁ
¼MõßÁq•�þÑüßÁ
¼MõßÁq•T�øüßÁ
¼MõßÁq•”6�ýßÁ
¼MõßÁq•�SDýßÁ
¼MõßÁq•�ojýßÁ
¼MõßÁq•”‹•ýßÁ
¼MõßÁq•Ô§¶ýßÁ
¼MõßÁq•TÄÜýßÁ
¼MõßÁq•”à�þßÁ
¼MõßÁq•Ôü(þßÁ
¼MõßÁq•T�OþßÁ
¼MõßÁq•”5uþßÁ
¼MõßÁq•ÔQ›þßÁ
¼MõßÁq•�nÁþßÁ
¼MõßÁq•”ŠçþßÁ
¤îßÁ•úRåpúßÁ
¤îßÁ•úR�—úßÁ
•îßÁo°ª¶ºúßÁ
•îßÁo°êÒàúßÁ
¥îßÁ¤¬ó��ûßÁ
¥îßÁ¤¬375ûßÁ
¤îßÁo°ê'SûßÁ
¤îßÁo°jDyûßÁ
ŸîßÁoõMôŸûßÁ
ŸîßÁoõ•�ÆûßÁ
£îßÁª•*Î÷ûßÁ
£îßÁª•ªê�üßÁ
¤îßÁoõ•e8üßÁ
¤îßÁoõÍ•^üßÁ
žîßÁ¡˜fç‰üßÁ
žîßÁ¡˜æ�°üßÁ
I¤îßÁq•�þÑüßÁ
I¤îßÁq•T�øüßÁ
I¤îßÁq•”6�ýßÁ
I¤îßÁq•�SDýßÁ
I¤îßÁq•�ojýßÁ
I¤îßÁq•”‹•ýßÁ
I¤îßÁq•Ô§¶ýßÁ
I¤îßÁq•TÄÜýßÁ
I¤îßÁq•”à�þßÁ
I¤îßÁq•Ôü(þßÁ
I¤îßÁq•T�OþßÁ
I¤îßÁq•”5uþßÁ
I¤îßÁq•ÔQ›þßÁ
I¤îßÁq•�nÁþßÁ
I¤îßÁq•”ŠçþßÁ
Ý¤îßÁ•ú�S�ÿßÁ
ý÷ôßÁq•T9púßÁ
ý÷ôßÁq•TU–úßÁ
ý
ôßÁq•T9púßÁ
=¸óßÁq•T9púßÁ
~bóßÁq•T9púßÁ
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D=NORMAL DITCH WIDTH

d=NORMAL DITCH DEPTH

B=TRAVERSABLE DITCH WIDTH

L

MAX.
 2
:1

6:1

6:1

VAR.

6:1

6:1

VAR.

VAR.

MAX. 2:1

R
E

Q
'D
.

MAX. 2:1
CL

d

D

R
IG

H
T

O
F

W
A

Y
N

O
R

M
A

L

R
/

W

GROUND LINE A

B

C

DES. MIN.

ABS. MIN.

C
U
T
 
S
LO

P
E

GROUND LINE

D

B

d

DETAIL A

C

MIN.
6: 1 

TRAVERSABLE DITCHES

SEE DETAIL A FOR

VAR.

5' 5'

5'

5'

15' REG. DITCH

19' TRAV. DITCH

15'

15'

MAX.
 2
:1

VIRGINIA DEPARTMENT OF TRANSPORTATION

TYPICAL METHODS OF GRADING SIDE SLOPES

CS-4

REFERENCE

SPECIFICATION

303

ROAD AND BRIDGE STANDARDS

REVISION DATE

701.07

SHEET 1 OF 1

*
*

*

*

*

SLOPE

ST'D.

OF CUT SLOPES

DETAILS OF ROUNDING TOPS 

AB  •AC=

R
E

Q
'D
.

A
D

D
'L
. 

R
/

W

*

WITH NORMAL FILL SHOULDER WIDTH. 

SEE TYPICAL SECTION FOR RECOVERABLE AREA WIDTH TO BE USED 

 

SEE TYPICAL SECTION FOR TRAVERSABLE DITCH WIDTH AND SLOPE. 

 

WIDTH BREAK POINT.

SECTION, THE FILL SLOPE IS TO BE APPLIED TO NORMAL SHOULDER

WHEN RECOVERABLE AREAS ARE NOT INDICATED ON THE TYPICAL 

 

STANDARD DEPTH.

AS STEEP AS THE DITCH SLOPE BY WIDENING THE DITCH, HOLDING THE 

IN SHALLOW CUTS, WHERE POSSIBLE, KEEP THE CUT SLOPE AT LEAST

 

RIGHT OF WAY LINE TO REMAIN AS SHOWN FOR STANDARD DITCH.

BE INCREASED; THE DISTANCE BETWEEN BOTTOM OF DITCH AND MINIMUM

WHEN FOUND EXPEDIENT, STANDARD DITCH WIDTH AND DEPTH MAY

 

DIRECTED BY THE ENGINEER.

EXCAVATION MATERIAL, SUCH MATERIAL SHALL BE OBTAINED AS 

WITHIN THE RIGHT OF WAY.   SHOULD IT RESULT IN INSUFFIENT 

BY THE ENGINEER, IN LIEU OF BORROW, TO WIDEN FILLS, OR GRADE

EXCAVATION MATERIAL, SUCH SURPLUS SHALL BE USED AS DIRECTED 

DIRECTED BY THE ENGINEER.  SHOULD THIS RESULT IN SURPLUS

OR WHERE DESIRABLE TO SAVE TREES, SHRUBBERY, ETC,. AS MAY BE 

NOTES HEREON.  EXCEPTIONS: LACK OF RIGHT OF WAY, ROCK OUT-CROP,

ALL SLOPES SHALL BE FINISHED IN ACCORDANCE WITH THIS PLAN AND 

 

FROM CUT TO FILL.

SEE STANDARD CS-2 FOR SUGGESTED METHOD OF TRASITIONING

 

SLOPES TO FIT VARIOUS CONDITIONS.

SEE STANDARD CS-2A FOR SUGGESTED METHODS OF FINISHING 

 

SPECIFICALLY EXCEPTED ON PROJECT TYPICAL SECTION(S).

SLOPE ROUNDING TO BE IN ACCORDANCE WITH ABOVE DETAIL UNLESS

 

NOTES:

ON PLANS OR REQ'D. BY THE ENGINEER

DETAIL SHOWING BERM DITCH IF SHOWN

15'  MIN.

A
D

D
'L
. R
/

W

15' MIN.

6:
1 T

O 
2:

1

VARIA
BLE 

POINT

BREAK

SHOULDER

NORMAL 

20' MIN.
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CL

2:1

4:1 6:1

2:
1

CUT OR FILL

4:1

6:1

6:1 6:1

6:1

N
O

R
M

A
L
 

R
IG

H
T
 

O
F
 

W
A

Y
 

W
ID

T
H

AB=•AC

B

C

CUT 
SLO

PES

DETAIL OF ROUNDING TOPS

OF CUT SLOPES

ON PLANS OR REQ'D. BY THE ENGINEER

6:1

*

20'  MIN.

A

5'

12'
12'

12'

5'

40'

12'

5' 5'

5'

5'

DETAIL SHOWING BERM DITCH IF SHOWN

*

*

*

*

*

*

*
*

*

**

*

+

+* +

+

SEE TYPICAL SECTION FOR RECOVERABLE AREA WIDTH.   

 

DETAILS OF TRANSITIONING SEE ST'D. GR-INS.

NORMAL GUARDRAIL OFFSET TO BE AS SHOWN FOR 

 

DIRECTED BY THE ENGINEER.

MATERIAL, SUCH MATERIAL SHALL BE OBTAINED AS 

SHOULD IT RESULT IN INSUFFICIENT EXCAVATION 

GRADE WITHIN THE RIGHT OF WAY.

ENGINEER, IN LEIU OF BORROW, TO WIDEN FILLS, OR 

SURPLUS SHALL BE USED AS DIRECTED BY THE 

THIS RESULT IN SURPLUS EXCAVATION MATERIAL, SUCH 

ETC,. AS MAY BE DIRECTED BY THE ENGINEER.  SHOULD 

OR WHERE DESIRABLE TO SAVE TREES, SHRUBBERY, 

EXCEPTIONS: LACK OF RIGHT OF WAY, ROCK OUT-CROP 

THIS PLAN AND NOTES HEREON.

ALL SLOPES SHALL BE FINISHED IN ACCORDANCE WITH 

 

OF TRANSITIONING FROM CUT TO FILL.

SEE STANDARD CS-2 FOR SUGGESTED METHOD 

 

OF FINISHING SLOPES TO FIT VARIOUS CONDITIONS.

SEE STANDARD CS-2A FOR SUGGESTED METHODS 

 

TYPICAL SECTION(S).

DETAIL UNLESS SPECIFICALLY EXCEPTED ON PROJECT 

SLOPE ROUNDING TO BE IN ACCORDANCE WITH ABOVE 

 

NOTES:

TYPICAL METHODS OF GRADING SIDE SLOPES

VIRGINIA DEPARTMENT OF TRANSPORTATION
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CS-4B

5'

5'

5' 5'

GROUND LINE

GROUND  LIN
E

ABS.MIN.

MIN. R
/

W

A
D

D
'L
. 
 R
/

W
 

R
E

Q
'D
.

VAR. 4:1 - 2:1

15' MIN. 

15' MAX.

VAR.

VAR. 6
:1-2

:1

VAR.

15' MIN. 

15' MAX.

VAR. 6:1-2:1

15'

6:1

2:
1

6:1

2:1

15'

4:1

6:1

4:1

6:1

40'

6:1
6:1

VAR.
 4
:1 
- 

2:
1

∆ ∆

∆ ∆

∆ SEE PLAN TYPICAL SECTIONS FOR SHOULDER WIDTHS
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O
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A
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A

B

C

GROUND LINE

AB=•AC

C
UT SLO

PE

DES. MIN.R
/

W

GROUND LINE

M
AX. 2:1

VAR. 4:1-2:1

4:1

6:1

6:1

6:1

B D

d

VAR

VAR

VAR. 
6:1
-2
:1

6:1

6:1

2
:1

DETAIL A

*

20'  MIN.

CL

CL

VAR.

D - NORMAL DITCH WIDTH

d - NORMAL DITCH DEPTH

B - TRAVERSABLE DITCH WIDTH

ON PLANS OR REQ'D. BY THE ENGINEER

DETAIL SHOWING BERM DITCH IF SHOWN

OF CUT SLOPES

DETAILS OF ROUNDING TOPS

TRAVERSABLE DITCH

SEE DETAIL A FOR

SLOPE

ST'D.

20' MIN.

5' 5'
5'

5'

5'

ABS.MIN.

 

12'

25'

VAR. 0 - 25'

15' MIN.

15'

*

*

*

*

*

 

SEE STANDARD PLAN GS-13 FOR GRADED MEDIAN.

 

*
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701.11
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TYPICAL METHODS OF GRADING SIDE SLOPES

CS-4E

5'

SEE TYPICAL SECTION FOR TRAVERSABLE DITCH WIDTH AND SLOPE.

BREAK POINT.

THE FILL SLOPE IS TO BE APPLIED TO THE NORMAL SHOULDER WIDTH 

WHEN RECOVERABLE AREAS ARE NOT INDICATED ON THE TYPICAL SECTION, 

NORMAL FILL SHOULDER WIDTH.

SEE TYPICAL SECTION FOR RECOVERABLE AREA WIDTH TO BE USED WITH 

OBTAINED AS DIRECTED BY THE ENGINEER. 

INSUFFICIENT EXCAVATION MATERIAL, SUCH MATERIAL SHALL BE 

FILLS, OR GRADE WITHIN THE RIGHT OF WAY.  SHOULD IT RESULT IN 

BE USED AS DIRECTED BY THE ENGINEER, IN LIEU OF BORROW, TO WIDEN 

DIRECTED BY THE ENGINEER.  SHOULD THIS RESULT IN SURPLUS SHALL 

OR WHERE DESIRABLE TO SAVE TREES, SHRUBBERY, ETC,. AS MAY BE 

NOTES HEREON.  EXCEPTIONS: LACK OF RIGHT OF WAY, ROCK OUT-CROP, 

ALL SLOPES SHALL BE FINISHED IN ACCORDANCE WITH THIS PLAN AND

CUT TO FILL.

SEE STANDARD CS-2 FOR SUGGESTED METHOD OF TRANSITIONING FROM 

TO FIT VARIOUS CONDITIONS.

SEE STANDARD CS-2A FOR SUGGESTED METHODS OF FINISHING SLOPES 

EXCEPTED ON PROJECT TYPICAL SECTION(S).

SLOPE ROUNDING TO BE AS DETAILED ABOVE, UNLESS SPECIFICALLY

NOTES:

SEE PLAN TYPICAL SECTIONS FOR SHOULDER WIDTHS∆
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TRANSITION CURVES - RURAL 40 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 35 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 30 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 25 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 20 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 55 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 50 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 45 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 40 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 35 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 30 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 25 MPH DESIGN SPEED

TRANSITION CURVES - URBAN 20 MPH DESIGN SPEED

SUMMARY OF STANDARD TC-5.11 ULS URBAN LOW SPEED DESIGN FACTORS 

CALCULATED TC-5.11 EXAMPLES

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES 

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

SHEET INTENTIONALLY LEFT BLANK

SUPERELEVATION RUNOFF (Lr) TABLE II  (RURAL CONDITIONS WITH PAVEMENT WIDENING)

SUPERELEVATION RUNOFF (Lr) TABLE I  (URBAN AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING)

CROWN TRANSITION / TANGENT RUNOUT (Lt) TABLE

METHOD OF APPLYING TC-5.11 ON REVERSE CURVES URBAN AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

METHOD OF APPLYING TC-5.11 ON COMPOUND CURVES URBAN AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

METHOD OF APPLYING TC-5.11 ON REVERSE CURVES RURAL CONDITION WITH PAVEMENT WIDENING

METHOD OF APPLYING TC-5.11 ON COMPOUND CURVES RURAL CONDITIONS WITH PAVEMENT WIDENING

CROSS SECTION - FOUR LANE ROADWAY

EXAMPLE FOR FOUR LANE ROADWAYS

DETAIL OF SUPERELEVATION ABOUT BASELINE

DETAIL OF SUPERELEVATION ABOUT BASELINE

DETAIL FOR NON-TRANSITION B URBAN AND RURAL CONDITIONS W/OUT PAVEMENT WIDENING

DETAIL FOR TRANSITIONED B RURAL CONDITION WITH PAVEMENT WIDENING

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE (URBAN CONDITIONS)

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE (RURAL CONDITIONS)

TRANSITION CURVES FOR RURAL AND URBAN HIGHWAYS AND STREET CONDITIONS

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE (GENERAL CONDITIONS)
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TRANSITION CURVES - RURAL 80 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 75 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 70 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 65 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 60 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 55 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 50 MPH DESIGN SPEED

TRANSITION CURVES - RURAL 45 MPH DESIGN SPEEDTC-5.11
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GENERAL CONDITION

GENERAL CONDITIONS

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

TC-5.11

ROAD AND BRIDGE STANDARDS

REVISION DATE

803.01

SHEET  1  OF 1

UP TO THE NEAREST FOOT. ALL Lt VALUES ARE BASED ON A  2% CROWN.

ALL TANGENT RUNOUT SECTION (Lt) VALUES AND SUPERELEVATION RUNOFF LENGTHS (Lr) LISTED IN THE TABLES HAVE BEEN ROUNDED 

18’ PAVEMENT WIDTHS (9’ LANE WIDTHS).

REFER TO CHAPTER 4 OF AASHTO’S A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS FOR INFORMATION ON THE USE OF 

WITHIN AASHTO GUIDELINES.

A DESIGN EXCEPTION IS NOT REQUIRED WHEN USING VALUES FROM SHEETS 803.23 THRU 803.44 SINCE THESE TABLES WERE DERIVED

INFORMATION ON COMPOUND, REVERSE AND BROKEN-BACK CURVE INFORMATION.   

REQUIRE A DESIGN EXCEPTION FROM THE STATE LOCATION AND DESIGN ENGINEER.  SEE SHEETS 803.11 THRU 803.14 FOR  GENERAL 

TOPOGRAPHICAL OR RIGHT OF WAY CONDITIONS MAKE OTHER ALTERNATIVES IMPRACTICAL.  THE USE OF BROKEN-BACK CURVES MAY

RESTRICTIONS MAKE THEIR USE APPROPIATE.  THE USE OF BROKEN-BACK CURVES SHOULD BE AVOIDED EXCEPT WHERE VERY UNUSUAL 

THE DESIGNER SHOULD EXERCISE CAUTION IN THE USE OF COMPOUND AND REVERSE CURVES UNLESS TOPOGRAPHICAL OR RIGHT OF WAY 

THE RIGHT OF WAY SHALL, IN ALL CASES, BE REFERENCED FROM THE BASELINE.

WILL TAKE ITS FORM FROM THE POSITIONS GIVEN ON SHEETS 803.16 AND 803.17.

NOT BE SET NOR CROSS SECTIONS TAKEN AT P.C.’S OR P.T.’S EXCEPT WHERE CALLED FOR IN THE ACCOMPANYING TABLES.  THE TRANSITION

BASELINE STAKES SHOULD BE SET AT ALL P.C.’S, P.T.’S, T.S.’S, S.T.’S, S.C.’S, AND C.S.’S IN STAKING OUT ALIGNMENT BUT SLOPE STAKES NEED

SECTIONS INTERPOLATED.

UNUSUAL BREAKAGE IN ROCK OCCURS, AND THIS WAS NOT ANTICIPATED, ADDITIONAL FINAL SECTIONS SHOULD BE TAKEN AND ORIGINAL GROUND

FINAL CROSS SECTIONS SHOULD, OF COURSE, BE TAKEN AT THOSE POSITIONS AT WHICH THE SLOPE STAKE SECTIONS WERE TAKEN.  WHERE

803.15 FOR CROWN TRANSITIONS, SHEET 803.16 FOR URBAN PROJECTS OR AS GIVEN ON SHEET 803.17 FOR RURAL PROJECTS.

AFTER ROUGH GRADING HAS BEEN DONE, FINE GRADING (BLUE TOP) AND FORM STAKES SHOULD BE SET AT THE POSITIONS GIVEN ON SHEET 

THROUGH ROCK CUT IN ANTICIPATION OF UNUSUAL BREAKAGE WHICH MAY OCCUR DURING CONSTRUCTION.

GROUND OCCUR, ADDITIONAL SECTIONS SHOULD, OF COURSE, BE TAKEN.  ADDITIONAL SECTIONS SHOULD ALSO BE TAKEN WHERE LOCATION IS

SECTIONS TAKEN AT THESE POSITIONS OMITTING THE STATIONS AND PLUS FIFTIES THROUGHOUT THE TRANSITION.  IF UNUSUAL BREAKS IN THE 

SLOPE STAKES SHOULD BE SET AT THE POSITIONS ON THE TRANSITION GIVEN ON SHEETS 803.15, 803.16 AND 803.17 AND GROUND CROSS 

OUT THE PROJECT.  THROUGHOUT THESE SECTIONS OF THE GRADE, ELEVATIONS AT EVEN STATIONS AND PLUS FIFTIES SHOULD BE OMITTED.

RURAL  PROJECTS.  THESE ELEVATIONS AND PLUSES SHOULD BE SHOWN ON THE PLANS FOR THE CONVENIENCE OF THE SURVEY PARTY IN STAKING 

 COMPUTED FOR THE POSITIONS GIVEN ON SHEET 803.15 FOR CROWN TRANSITIONS, SHEET 803.16 FOR URBAN PROJECTS AND SHEET 803.17 FOR 

WHERE A PART OR ALL OF A SUPERELEVATION TRANSITION CURVE FALLS ON A VERTICAL CURVE, ELEVATIONS ON THE VERTICAL CURVE SHOULD BE

TANGENT ALIGNMENT.

ALL ORIGINAL CROSS SECTIONS SHALL BE TAKEN FROM THE BASELINE AT STATIONS, PLUS FIFTIES, AND UNUSUAL BREAKS IN THE GROUND AS ON 

2016 ROAD & BRIDGE STANDARDS
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STANDARD SYMBOLS

B

ALL DISTANCES (HORIZONTAL AND VERTICAL) ARE MEASURED IN FEET.

LOCATION L.........................ALIGNMENT ON WHICH THE PROPOSED RIGHT-OF-WAY AND CONSTRUCTION IS BASED.

STANDARD PAVEMENT..........THE TYPICAL PAVEMENT SECTION TO BE SHOWN ON THE ROAD PLANS.

P.C. .....................................POINT OF BEGINNING OF BASELINE CIRCULAR CURVE.

P.T. .....................................POINT OF ENDING OF BASELINE CIRCULAR CURVE.

P.C.C. ..................................POINT OF BASELINE COMPOUND CURVATURE.

P.R.C....................................POINT OF BASELINE REVERSE CURVE.

T.S. .....................................POINT OF CHANGE FROM TANGENT TO TRANSITION CURVE. (TANGENT TO SPIRAL)

S.C. .....................................POINT OF CHANGE FROM TRANSITION CURVE TO CIRCULAR CURVE. (SPIRAL TO CIRCULAR)

C.S. .....................................POINT OF CHANGE FROM CIRCULAR CURVE TO TRANSITION CURVE. (CIRCULAR TO SPIRAL)

S.T. .....................................POINT OF CHANGE FROM TRANSITION CURVE TO TANGENT. (SPIRAL TO TANGENT)

RADIUS ...............................RADIUS OF BASELINE CIRCULAR CURVE.

DV .....................................APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR USING STANDARD RATE OF SUPER-

                      ELEVATION.

W OR PW .........................WIDTH OF STANDARD PAVEMENT.

ZT ......................................DISTANCE FROM TRANSITIONED BASELINE TO EDGES OF TRANSITIONED PAVEMENT

w .......................................MAXIMUM TOTAL PAVEMENT WIDENING.

E ........................................RATE OF SUPERELEVATION.

F ........................................SAFE SIDE FRICTION FACTOR.

S .......................................AMOUNT OF SUPERELEVATION TO BE APPLIED TO THE BASELINE GRADE TO OBTAIN THE  

                      ELEVATIONS OF THE EDGES OF TRANSITIONED PAVEMENT.

C .......................................DIFFERENCE IN ELEVATION BETWEEN BASELINE (CENTER) AND EDGE OF PAVEMENT FOR 

                      STANDARD PAVEMENT CROWN.

CP .....................................CHORD POINT (1/10 INCREMENTS OF TRANSITION CURVE).

NPC.....................................NORMAL PAVEMENT CROWN.

NC .....................................APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR WITH NO SUPERELEVATION. 

Lr ......................................LENGTH OF TRANSITION CURVE MEASURED ALONG BASELINE.  WHERE NO TRANSITION CURVE 

                      IS APPLIED Lr IS LENGTH OF SUPERELEVATION RUNOFF SECTION.

Lt .....................................STANDARD PAVEMENT CROWN TRANSITION OR TANGENT RUNOUT SECTION.

FACTORS APPLY ONLY TO URBAN LOW SPEED CONDITIONS.

HIGHWAYS AND STREET CONDITIONS
TRANSITION CURVES FOR RURAL AND URBAN

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.02

REVISION DATE
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RURAL CONDITION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

RURAL CONDITION

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
ROAD AND BRIDGE STANDARDS

REVISION DATE

803.03

SHEET  1  OF 1

TC-5.11 

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 803.01.

Lr AND E SHALL BE SHOWN ON THE PLANS FOR ALL CURVES.

(Lr) AND PAVEMENT WIDENING (w).

FOR CURVE RADII  NOT LISTED IN TABLES, REFER TO SHEET 803.20 TO CALCULATE SUPERELEVATION RUNOFF LENGTH

803.14 FOR DETAILS OF TRANSITIONS.

WHEN USING COMPOUND OR REVERSE CURVES WITH RURAL CONDITIONS, SEE SHEETS 803.11, 803.12, 803.13, AND

OVER THE SUPERELEVATION RUNOFF LENGTH. SEE PAGE 803.05 FOR DETAILS.

ON CURVES WITH PAVEMENT WIDENING, WIDENING WILL BE ACHEIVED BY EQUAL WIDENING OF BOTH EDGES OF PAVEMENT 

SHOWN IN THE TABLES.  SEE SHEET 803.06 FOR A GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

ON CURVES WITH NO PAVEMENT WIDENING.  PAVEMENT WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE 

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR RURAL CONDITIONS SEE SHEETS 803.32 THRU 803.44.

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 803.02.

MOST LIKELY TO BE USED IN RURAL HIGHWAY DESIGN.

CORRECTIONS FOR STANDARD RURAL PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED 

THESE TABLES CONTAIN THE MINIMUM ALLOWABLE SUPERELEVATION, TRANSITION LENGTHS, AND WIDENING 

WITH RURAL TYPE DESIGN AND OPERATING CONDITIONS.

RURAL CONDITIONS APPLY TO INTERSTATE, ARTERIAL, PRIMARY AND SECONDARY SYSTEMS OR TO ANY OTHER ROAD 

2016 ROAD & BRIDGE STANDARDS
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URBAN CONDITION

W

2
( )

 

 

 

 

 

 

 

 

  

 

 

STREET OPERATING CONDITIONS.

URBAN CONDITIONS APPLY TO URBAN STREET SYSTEMS AND ANY OTHER ROAD WITH PRESENT OR FUTURE URBAN 

IN URBAN ROAD DESIGN.

PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED MOST LIKELY TO BE USED 

THESE TABLES CONTAIN THE MINIMUM SUPERELEVATION RATES AND TRANSITION LENGTHS FOR STANDARD URBAN 

FOR CURVE RADII  NOT LISTED IN TABLES REFER TO SHEET 803.20 TO CALCULATE TRANSITION LENGTHS (Lr).

COLLECTOR, AND LOCAL STREETS.

MAXIMUM SAFE SPEEDS (NC) WITH NO SUPERELEVATION.  VALUES FOR (NC) CAN BE USED ON URBAN ARTERIAL, 

USED ON STREETS WITH OPERATING SPEEDS LESS THAN OR EQUAL TO 45 MPH.  ALSO SHOWN ARE THE APPROXIMATE 

CROWN AND THE APPROXIMATE MAXIMUM SAFE SPEEDS (DV) AFFORDED THEREBY.  VALUES IN THIS TABLE CAN BE 

(W), TRANSITION LENGTHS (Lr), AND RADII OF CURVE WHEN SUPERELEVATED BY AN AMOUNT EQUAL TO THE NORMAL 

A TABLE FOR "LOW SPEED URBAN" DESIGNS IS ON SHEET 803.23 WITH A RANGE OF STANDARD PAVEMENT WIDTHS 

URBAN CONDITION

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 803.01.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR URBAN CONDITIONS SEE SHEETS 803.24 THRU 803.31

 

OF E    .  SEE SHEET 803.07 FOR A GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

TRANSITION THROUGH WHICH THE OUTER EDGE OF PAVEMENT IS RAISED ABOVE THE BASELINE GRADE TO A MAXIMUM 

THERE WILL BE NO PAVEMENT WIDENING. THE LENGTH OF TRANSITION (Lr) DETERMINES THE LENGTH OF SUPERELEVATION 

SHOULD SPIRAL TRANSITIONS BE UTILIZED, SEE PAGE 803.13 AND 803.14 FOR DETAILS. WHEN URBAN CONDITIONS APPLY 

HOWEVER, THE ENGINEER DOES HAVE LATITUDE IN THE USE OF SPIRAL TRANSITIONS IF THE GEOMETRICS ARE WARRANTED. 

THE USE OF SPIRAL TRANSITIONS FOR COMPOUND AND REVERSE CURVES ON URBAN ROADWAYS SHOULD BE AVOIDED.  

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 803.02.

TC-5.11 

Lr SHALL BE SHOWN ON THE PLANS FOR ALL CURVES.

E SHALL BE SHOWN ON THE PLANS FOR ALL CURVES WITH URBAN STREET CONDITIONS.

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.04

REVISION DATE
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BY EYE AT POINTS (P) IF CONSIDERED NECESSARY.
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R

PROFILE OF TRANSITION

VARIABLE

S

C

C

THEN THE (S) VALUES SHALL BE APPLIED.

S
.T
.

 SHORT VERTICAL CURVES SHOULD BE INSERTEDNOTE:

COMPUTED FOR LOCATION L.

NOTE: 

ON THE INSIDE OF CURVE THE STANDARD

SPIRAL TRANSITION

CIRCULAR CURVE

ZT  
W  w

2

TANGENT

( L GRADE)

BL

L GRADE 

NOTE: 

PAVEMENT WIDENING OF RURAL ROADWAYS

OF BOTH EDGES OF PAVEMENT OVER THE 

10
CHORD POINTS (CP)

CP

WILL BE ACHIEVED BY EQUAL WIDENING

PLAN GRADE ELEVATION AS  

= +

=

IT IS EXCEEDED BY THE TABULATED (S) VALUE,

TRANSITIONED PAVEMENT

INSIDE EDGE OF 

TRANSITIONED PAVEMENT

OUTSIDE EDGE OF 

EDGE OF PAVE.

=

=

C  (W/2)(NPC/100)

S  (W/2)(E/100)

=

Lr
Lr Lr Lr Lr Lr Lr Lr Lr

Lr

Lr

Lr X C

Lr

Lr

Lr(2/E)

Lt

CROSS SECTION THRU TRANSITION

PAVEMENT CROWN (C) SHALL BE HELD UNTIL 

NORMAL CROWN

Lt

SUPERELEVATION RUNOFF LENGTH (Lr).

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

TC-5.11

ROAD AND BRIDGE STANDARDS

REVISION DATE

803.05

SHEET  1  OF 1

LDETAIL FOR TRANSITIONED B RURAL CONDITION

WITH PAVEMENT WIDENING
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OUTSIDE EDGE OF PAVEMENT

  GRADE

INSIDE EDGE OF PAVEMENT

B
C

C

OUTSIDE EDGE OF PAVEMENT

  GRADE

INSIDE EDGE OF PAVEMENT

P
.C
. 

O
R
 

P
.T
.

C

C

P
.C
. 

O
R
 

P
.T
.

NOTE : ON THE INSIDE OF CURVE THE STANDARD PAVEMENT

CROWN (C) SHALL BE HELD UNTIL IT IS EXCEEDED BY THE  

TABULATED RATE OF SUPERELEVATION (E).

L
B
L

NORMAL CROWN

SECTION A-A

REMOVED (FLAT)

NORMAL CROWN

SECTION B-B

FULL SUPERELEVATION

SECTION C-C

B
L

B
L

B
L

SUPERELEVATED BY AN AMOUNT EXCEEDING THE 

STANDARD PAVEMENT CROWN

STANDARD PAVEMENT CROWN
 
SUPERELEVATED BY AN AMOUNT EQUAL TO THE 

PLAN

A

B

C

SUPERELEVATION

P
T

P
C

B

B
B

L

L

L

A

B

C

NORMAL

CROWN CROWN
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(Lt
) (Lt)

Lt Lr(2/E)

TANGENT R
UNOUT

(Lr
)RUNOFF RUNOFF(Lr)

 1/3 Lr
 2/3 Lr

Lr

 1/3 Lr
 2/3 Lr

Lr

2/3
 Lr

1/3
 Lr

1/3 Lr

2/3 Lr TANGENT RUNOUT

Lt

SUPERELEVATIO
N

Lt

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.06

REVISION DATE

LDETAIL FOR NON-TRANSITION B URBAN & RURAL

CONDITIONS W/OUT PAVEMENT WIDENING
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POINT OF FINISHED GRADE

(SUPERELEVATION RUNOFF).

BL

THE ELEVATION DIFFERENTIAL  BETWEEN NORMAL  CROWN AND MAXIMUM SUPERELEVATION,

HIGHWAYS AND STREETS (AASHTO)  BOOK, CHAPTER III - ELEMENTS OF DESIGN

ADDITIONAL  INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF 

POINT OF FINISHED GRADE

BL

*

*

*

RELATIVE TO THE BASELINE PROFILE.

48’ - 0"

18’ - 0" 24’ - 0"

33’ - 0"

24’ - 0"

33’ - 0"

(DESIGN SOFTWARE - 2 LANES,  12 FT. WIDE)

(DESIGN SOFTWARE - 3 LANES,  11 FT. WIDE)

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

TC-5.11

ROAD AND BRIDGE STANDARDS

REVISION DATE

803.07

SHEET  1  OF 1

DETAILS OF SUPERELEVATION ABOUT BASELINE

FOR TS, SC, CS, ST AND EVERY 25’ INCREMENT ( i.e., 10+00, 10+25, 10+50, 10+75, etc...)

STATIONS AND ELEVATIONS FOR THESE TRANSITIONS WILL  NEED TO BE COMPUTED 

TWO THIRDS  (2/3)  ON THE TANGENT AND ONE THIRD (1/3) INTO THE CURVE.  

SUPERELEVATED CURVES, POSITION THE SUPERELEVATION RUNOFF SECTION (Lr) 

ON STANDARD TC-5.11ULS, TC-5.11U , AND TC-5.11R (WITHOUT PAVEMENT WIDENING)  

2016 ROAD & BRIDGE STANDARDS
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EDGE OF PAVEMENT ON THE HIGH SIDE.

PROJECTS IN WHICH LANES MAY BE ADDED IN THE FUTURE IN THE MEDIAN AREA SHOULD BE

DESIGNED WITH THE CONSTRUCTION BASELINE AND POINT OF FINISHED GRADE LOCATED IN THE

MIDDLE OF THE MEDIAN.  SUPERELEVATION IS TO BE ROTATED FROM THIS BASELINE POINT.

MEDIAN BARRIERS AND SPECIAL  DESIGN DRAINAGE STRUCTURES.  ADDITIONAL  RIGHT OF WAY OR 

EASEMENTS, IN MOST SITUATIONS, WILL  NOT BE REQUIRED.

MEDIAN AREA) SUCH AS CROSSOVER GRADES AS WELL  AS THE NEED FOR RETAINING WALLS,

THIS WILL  PREVENT UNEVEN PAVEMENT PROBLEMS (WHEN ADDITIONAL  LANES ARE ADDED IN THE 

THE ELEVATION DIFFERENTIAL  BETWEEN NORMAL  CROWN AND MAXIMUM SUPERELEVATION, RELATIVE

POINT OF FINISHED GRADE

B
L

POINT OF FINISHED GRADE B
L

*

*

*

TO THE BASELINE PROFILE.

(SUPERELEVATION RUNOFF).

HIGHWAYS AND STREETS (AASHTO)  BOOK, CHAPTER III - ELEMENTS OF DESIGN

ADDITIONAL  INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF 

12’24’

24’ 42’
24’

(DESIGN SOFTWARE - 2 LANES,  12 FT. WIDE)

(DESIGN SOFTWARE - 4 LANES,  12 FT. WIDE)

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

803.08

REVISION DATE

DETAILS OF SUPERELEVATION ABOUT BASELINE

TC-5.11

THE PAVEMENT WIDTHS SHOWN IN THE STANDARD TC-5.11  TABLES ON SHEET 803.24
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REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

MAXIMUM OF SECOND CURVE.

COMPUTE STRAIGHT LINE WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO 

SHARPER RADIUS (R2) SHALL NOT EXCEED 2:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

FOR COMPOUND CURVES ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE 

SHALL NOT EXCEED 1.5:1.    

FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2) 

   ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON EACH CURVE.

5.  THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPOUND CURVE, SHOULD BE OF SUFFICIENT LENGTH TO ALLOW
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   TO MAXIMUM OF SECOND CURVE.
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   FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

2.   REFER TO CHAPTER 3 OF THE AASHTO’S A POLICY ON THE GEOMETRIC DESIGN OF HIGHWAYS AND STREETS 
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   THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE. 

3.  REVERSE CURVES SHOULD HAVE A CURVE LENGTH THAT ALLOWS ADEQUATE DEVELOPMENT OF
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REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

LENGTH OF COMPOUND SPIRAL COMPUTED PER PAGE 803.20.

COMPUTE  SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO MAXIMUM OF SECOND CURVE.

SHARPER RADIUS (R2) SHALL NOT EXCEED 2:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

FOR COMPOUND CURVES ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE 

SHALL NOT EXCEED 1.5:1. 

FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2) 
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   ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON EACH CURVE.

5.  THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPOUND CURVE, SHOULD BE OF SUFFICIENT LENGTH TO ALLOW
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   COMPUTED PER PAGE 803.20.

   TO MAXIMUM OF SECOND CURVE.  LENGTH OF SUPERELEVATION RUNOFF (Lr)

1.   COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE 

NOTES:

   FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

2.   REFER TO CHAPTER 3 OF THE AASHTO’S A POLICY ON THE GEOMETRIC DESIGN OF HIGHWAYS AND STREETS 

   GEOMETRICS ARE WARRANTED. 

   BE AVOIDED.  HOWEVER, THE ENGINEER DOES HAVE LATITUDE IN THE USE OF SPIRAL TRANSITIONS IF THE 

3.  THE USE OF SPIRAL TRANSITIONS FOR COMPOUND AND REVERSE CURVES ON URBAN ROADWAYS SHOULD 

   THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE. 

4.  REVERSE CURVES SHOULD HAVE A CURVE LENGTH THAT ALLOWS ADEQUATE DEVELOPMENT OF
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URBAN CONDITIONS

FOR USE WITH CONCRETE PAVEMENT ONLY.

TABLE GIVING POSITIONS ON CURVES AT WHICH SLOPE STAKES SHOULD BE SET, 

AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP) SET,

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT

NOTE :
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FOR USE WITH CONCRETE PAVEMENT ONLY.

AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP) SET,

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT
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TC-5.11

GENERAL DESIGN CONSIDERATIONS

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

  TO THE LANE WIDTH WHEN CALCULATING THE SUPERELEVATION RUNOFF LENGTH (Lr).

1.  WHERE PAVEMENT WIDENING IS REQUIRED,  THE APPROPRIATE WIDENING IS ADDED

   NEAREST FOOT.

2.  THE COMPUTED SUPERELEVATION RUNOFF LENGTH (Lr) IS ROUNDED UP TO THE 

   RUNOFF SECTION (Lr).

4.  TANGENT RUNOUT (Lt) IS ALWAYS ACHIEVED OUTSIDE OF THE SUPERELEVATION 

   THE RELATIVE GRADIENT TABLE.

   COMPARED WITH THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON 

3.  WHEN THE SUPERELEVATION RUNOFF LENGTH (Lr) IS CALCULATED,  IT MUST BE 

5.  NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS.

   IS FIRST CALCULATED USING THE SINGLE LANE WIDTH FOR "W".

7.  WHEN CALCULATING WIDENING (w) FOR MULTI-LANE RURAL ROADWAYS,  WIDENING

9.  CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1 FOOT.

   DESIGN SPEED AS NOTED IN THE RELATIVE GRADIENT TABLE.

   RUNOFF LENGTH (Lr) EQUAL TO 2 SECONDS OF TRAVEL TIME AT THE ROADWAY’S 

10.  CURVES WITH SPIRAL CURVE TRANSITIONS MUST HAVE A MINIMUM SUPERELEVATION 

   MINIMUM LENGTH OF TANGENT SHOULD ALLOW FOR THE FULL Lr FOR EACH CURVE.

   TO ALLOW THE FULL Lr AND Lt FOR EACH CURVE.  IF THIS IS NOT POSSIBLE A

12.  REVERSE CURVES SHOULD BE SEPARATED BY A TANGENT OF SUFFICENT LENGTH 

(mph)

SPEED

DESIGN

(ft)

RADIUS

MAXIMUM

80

75

70

65

60

55

50

45

40

35

30

25

20

3238

2846

2479

2138

1822

1531

1265

1025

810

620

456

317

203

A SPIRAL CURVE TRANSITION

MAXIMUM RADIUS FOR USE OF 

   ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE.

13.  REVERSE CURVES THAT MEET AT A PRC SHOULD HAVE A CURVE LENGTH THAT ALLOWS

 THE TRANSITION Lr.3
1   WHICH SHOULD BE A MINIMUM LENGTH OF 

   DEVELOPMENT OF THE FULL SUPERELEVATED SECTION OF PAVEMENT

   SUPERELEVATION TRANSITION OR Lr. THIS IS TO ALLOW SUFFICIENT 

11.  THE MINIMUM LENGTH OF CURVE SHOULD EQUAL THE LENGTH OF

R

MAXIMUM LENGTH OF SPIRAL, ft

CIRCULAR CURVE (3.3 ft)

BETWEEN THE TANGENT AND

MAXIMUM LATERAL OFFSET

RADIUS OF CIRCULAR CURVE, ft

s,max max
L        24 p    R( )=

L
s,max

p
max

=

=

=

MAXIMUM LENGTH OF SPIRAL

   EACH CURVE.

   OF SUFFICIENT LENGTH TO ALLOW ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON

14.  THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPOUND CURVE, SHOULD BE

   EQUAL TO OR GREATER THAN 2 FEET.  SEE PAGE 803.05 FOR DETAIL.

6.  PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (w) IS
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METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

16’ LANE

20

25

30

35

40

45

50

0.74

0.70

0.66

0.62

0.58

0.54

0.50

0.47

0.45

DESIGN

SPEED

V 

MPH
D

55

60

0.4365

0.4070

103

117

132

147

161

176

191

205

59

74

MIN. TRANSITION 

LENGTH IN FEET

RURAL CONDITIONS

WITH PAVEMENT

CURVES FOR ALL CONDITIONS

WIDENING AND REVERSE 

(2 SECOND RULE)

88

RAMPS AND LOOPS

(rg)

GRADIENT

RELATIVE

MAXIMUM

18’ LANE 24’ LANE

75

80

0.38

0.35 235

220

0.42

0.46

0.48

0.52

0.54

0.57

0.60

0.65

0.70

0.75

0.80

0.84

0.89

0.39

0.43

0.45

0.49

0.51

0.54

0.57

0.61

0.66

0.71

0.75

0.80

0.84

0.47

0.51

0.53

0.57

0.60

0.63

0.67

0.72

0.77

0.83

0.88

0.93

0.99

12’ LANE

(rg)

GRADIENT

RELATIVE

MAXIMUM

RELATIVE GRADIENTS

DEFINITIONS

A -

APPROPRIATE TABLE.

FRONT OVERHANG OF DESIGN VEHICLE FROM

C -

APPROPRIATE TABLE.

LATERAL CLEARANCE OF DESIGN VEHICLE FROM

E -

F  -
A

L  -

APPROPRIATE TABLE.

WHEELBASE OF DESIGN VEHICLE FROM

R - RADIUS OF CURVE.

rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE.

U -

u -

V  -
D

APPROPRIATE TABLE.

TRACK WIDTH OF DESIGN VEHICLE FROM

CALCULATED TRACK WIDTH OF DESIGN VEHICLE.

DESIGN VELOCITY.

w - CALCULATED WIDENING.

W -

W -
c

Z - CALCULATED EXTRA WIDTH ALLOWANCE.

N - NUMBER OF LANES.

M -

Pw -

W -
n

WIDTH OF LANE.

CALCULATED TOTAL CURVE WIDTH.

PAVEMENT WIDTH.

MULTIPLE LANE FACTOR.

VEHICLE.

CALCULATED WIDTH OF OVERHANG FOR DESIGN 

bw - ADJUSTMENT FACTOR FROM TABLE.

n -
1

NUMBER OF LANES ROTATED (FROM TABLES).

PAVEMENT WIDTH 
TABLE.

SUPERELEVATION RATE FROM APPROPRIATE 

RUNOFF SECTION.

LENGTH OF SUPERELEVATIONLr -

Lt - LENGTH OF TANGENT RUNOUT SECTION

3

1.00

ADJUSTMENT FACTORS

n

ROTATED

LANES

OF

NUMBER

1

1

1.5

2

3.5

(b )

FACTOR

ADJUSTMENT

W

0.8333

0.75

0.70

0.6667

0.6425

2.5

= =
=

W 1

=

WIDENING REQUIREDNO WIDENING REQUIRED

+
+

Lr  M(W E/rg)    (ALT. MULTI-LANE)

Lr  b [E n (W  w/N)/rg]   

Lr  M[E(W  w/N)/rg]  (ALT. MULTI-LANE)

Lr  b (W n E/rg)   
1W

FORMULAS USED TO CALCULATE SUPERELEVATION RUNOFF (Lr) AND CROWN RUNOUT (Lt)

d
e  -

NC
e  - NORMAL CROSS SLOPE RATE, PERCENT

DESIGN SUPERELEVATION RATE, PERCENT

FOR SOLVED PROBLEMS USING THIS METHODOLOGY FOR Lr,  SEE THE EXAMPLES ON PAGE 803.22

L =t
e

e
d

NC

Lr()

01/14

n

nn

n

     Lr IS TWO TIMES (M=2) THE CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS.

     FOR TWO LANE HIGHWAYS; AND FOR SIX LANE UNDIVIDED PAVEMENTS (72’), THE

     PAVEMENTS (48’) THE Lr IS 1.5 TIMES (M=1.5) THE CORRESPONDING LENGTH 

NOTE: AN ALTERNATE METHOD FOR MULTI-LANE ROADWAYS. FOR FOUR LANE UNDIVIDED 
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LANE WIDTH CLEARANCE (C)

10 ft

11 ft

12 ft

16 ft

1.5 ft

2.5 ft

LATERAL CLEARANCE

9 ft

2 ft

3 ft

5 ft

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

TC-5.11

ROAD AND BRIDGE STANDARDS

REVISION DATE

803.21

SHEET  1  OF 1

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

8.5

8

8

8

8

7

WIDTH

u

WB-62

WB-40

S-BUS-36

SU-40

SU-30

P

TYPE

VEHICLE

DESIGN

4

3

2.5

4

4

3

OVERHANG

FRONT

A

43

27.5

0

0

0

0

WB #2

19.5

12.5

21.3

25

20

11

WB #1

L

FORMULAS USED TO CALCULATE WIDENING (w)

DESIGN VEHICLE DIMENSIONS

DESIGN VEHICLE SU-40

2 2
U  u  R    R  L- -= +

+ + -F    R  A(2L  A)  R=
2

A

D=Z  (V /  R )

C A= + + +W    N(U  C)  F  Z

C= -w   W   2W
n

W   12 FT rg   0.74

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA
2

A

2

A

D

C
AW    N (U   C)   F    Z

C

C

V   20 MPH

Z   (20 /  200)

Z   1.41

Z    (V /  R)

=
=
=

=
=

=

=

=
=
=

=
=
=

=

=

=

--

-
-

+

+ +
+ +

+ + +

- -= =

n

n

E   6.1 (6.1% PER 803.32)

27.08657

W = 2(9.56865   3)   0.53927   1.41
C

27.08657 3.0865 or 3.1

24 FT PAVEMENT WIDTH

DESIGN VEHICLE WB-62

W   10 FT rg   0.50

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA
2

A
2

A

D

C
AW    N (U   C)   F    Z

C

C

V   50 MPH R   1000 FT

Z   (50 /  1000)

Z   1.58

Z    (V /  R)

=
=
=

=
=

=

=

=
=
=

=
=
=

=

=

=

--

-
-

+

+ +
+ +

+ + +

- -= =

n

n

E   7.6 (7.6% PER 803.38)

F      (1000)    4[ 2(19.5)   4]   1000

F     .085996

9.42492

U = 8.5 + 1000 -   (1000)  - (43)

24.5158

W = 2(9.42492 + 2) + 0.085996 + 1.58
C

24.5158 4.5158 or 4.5

20 FT PAVEMENT WIDTH

DESIGN VEHICLE SU-40

W   10 FT rg   0.62

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA
2

A
2

A

D

C
AW    N (U   C)   F    Z

C

C

V   35 MPH

Z   (35 /  500 )

Z   1.57

Z    (V /  R)

=
=
=

=
=

=

=

=
=
=

=
=
=

=

=

=

--

-
-

+

+ +
+ +

+ + +

- -= =

n

n

E   3.1 (3.1% PER 803.38)

8.62539

23.0367

W = 2(8.62539   2)   0.21595   1.57
C

23.0367 3.0367 or 3.0

20 FT PAVEMENT WIDTH

R   200 FT

U = 8.0   200     (200)    (25)

F      (200)     4[ 2(25)   4]    200

2(12) 2(10)

     VALUE FROM THE WB#1 COLUMN UNDER "L".

     USED IN CALCULATING F WILL ALWAYS BE THE 

     WB#1 OR WB#2 IN THE TABLE. THE "L" VALUE 

     BE THE GREATER OF THE VALUES LISTED UNDER 

NOTE: THE "L" VALUE USED IN CALCULATING "U" WILL

A

2 2 2 2 2 2

9.56865

F     .53927

R   500 FT

U = 8.0 + 500  -   (500)  - (25)

F      (500)     4[ 2(25)   4]    500

F     .21595

+ + ++ + +

+ - -

REFER TO THE AASHTO GREEN BOOK.

FOR OTHER DESIGN VEHICLE DIMENSIONS
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RURAL EXAMPLE

W   10 FT rg   0.50

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA
2

A
2

A

D

C
AW    N (U   C)   F    Z

C

C

URBAN EXAMPLES
RURAL EXAMPLE

R   500 FT

W   12 FT rg   0.58

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA

2

A

D

C
AW    2 (U   C)   F    Z

R   600 FT

W   12 FT rg   0.58

D

R   600 FT

W   11 FT rg   0.58

D

V   50 MPH R   1000 FT

Z   (50 /  1000)

Z   1.58

V   40 MPH

Z   (V /  R )

V   40 MPH

V   40 MPH

Z    (V /  R)

FOR 72’ PAVEMENT WIDTH

=
=
=

=
=

=

=

=
=
=

=
=
=

=

=

=

=

=
=
=

=

=

=

=
=

=
=
=

=

=
=
=
=

=

=
=
=

=
=
=
=

=
=
=

=

=
=

--

-
-

+

+ +
+ +

+ + +

- -= =

+
+

-+ -

=
=

+ + -

+ +

+
+

=
=

=
=

n

n

n

n

n

1
W

=

W

OR

=
=
=

+
= +

1
W

W 1

OR

=
=
=
=

1 n

n

n

n

n

n

(DESIGN SOFTWARE -  1 LANE AT 10 FT)

20 FT PAVEMENT WIDTH

(DESIGN SOFTWARE -  3 LANES AT 12 FT)

72 FT PAVEMENT WIDTH

(DESIGN SOFTWARE -  1 LANE AT 12 FT)

24 FT PAVEMENT WIDTH

(DESIGN SOFTWARE - 3 LANES AT 11 FT)

66 FT PAVEMENT WIDTH

Lr    [E n (W   w/2)/ rg ] b

Lr    [7.6(1)(10  4.5/2) / 0.50] 1

Lr   186.20 

Lr   7.6 (12.25)/0.50

Lr    395.3820  

Lr    [E n (W  w/6)/ rg] b

Lr    [12(1)(4)/0.58] 1.00

=

Lr    151.7317

Lr    151.7241  

E   4.0 (4% PER PAGE 803.28)

Lr    M[E(W  w/N)/rg]

Lr    b  (W n E/rg)

Lr    0.6667 [11(3)(4)/ 0.58]

Lr    0.6667 (132/0.58)

Lr    M (E W /rg)

Lr    2 [4(11)/ 0.58]

Lr    2 (44/0.58)

Lr    (W n  E/rg) b

Lr     (48/.058)

Lr    82.7586

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

CALCULATED TC-5.11 EXAMPLES

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.22

REVISION DATE

+

E   7.6 (7.6% PER 803.38)

F      (1000)    4[ 2(19.5)   4]   1000

F     .085996

9.42492

U = 8.5 + 1000 -   (1000)  - (43)
2 2

24.5158

W = 2(9.42492 + 2) + 0.085996 + 1.58
C

24.5158 4.5158 or 4.5

(w>2 THEREFORE WIDENING IS REQUIRED)

E   8.0 (8%  PER PAGE 803.36)

U = 8.5 + 500  -   (500)  - (43)
2 2

10.35243

A

2

-+ +=F      (500)    4[ 2(19.5)   4]   500

F    .1719

C = 28.6652

C
W = 2(10.35243 + 3) + 0.1719 + 1.7885

C= - -= =n 28.6652 2(12)

w = 3(4.6652) = 13.9956

4.6652

(w>2 THEREFORE WIDENING IS REQUIRED)

Lr    [8 (3) (12  13.9956/6)/ 0.58] 0.6667

Lr    (343.9824/0.58) 0.6667

Lr    395.4018

Lr    2 (114.6608/0.58)

Lr    2 [8(12  13.9956/6) / 0.58]

E   4.0 (4% PER PAGE 803.28)

01/13
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

803.23

SHEET  1  OF 1

TC-5.11

f

593

408

45

40

35

30

25

2092

273

167

2.0

2.0

2.0

2.0

2.0

2.0

f

762

510

333

.150

.160

.180

.200

.230

.270

45

40

35

30

25

20

198

(FEET)

RADIUS

(%)

E

(MPH)

DV

(1@12’)

24’

(2@12’)

48’

(3@10’)

60’

(3@11’)

66’

(1.5@12’)

36’

(3@12’)

72’

45

42

39

37

35

33

56

52

49

46

43

41

67

63

59

55

52

49

75

70

65

61

58

55

82

77

72

67

64

60

90

84

78

74

69

66

PAVEMENT WIDTH (W)

W > 72’

*

*

*

*

*

*

*

107

1039>

(FEET)

RADIUS

(MPH)

NC

795> 0.150

0.160

0.180

0.200

0.230

0.270

UTILIZING -2% SUPERELEVATION NORMAL PAVEMENT CROWN

MINIMUM RADII  FOR DESIGNS 

MINIMUM RADII AND SUPERELEVATION RUNOFF SECTION LENGTHS (Lr) FOR +2% SUPERELEVATION

LENGTH OF SUPERELEVATION RUNOFF (Lr) IN FEET

THE DESIGN SOFTWARE.

FOR PAVEMENT WIDTHS GREATER THAN 72 FEET USE Lr VALUES DEVELOPED BY 

SUMMARY OF STD. TC-5.11 ULS 
URBAN-LOW SPEED DESIGN FACTORS 
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PAVEMENT WIDTH

RADIUS E 60  FT 66  FT 72  FT

(%)

24  FT 48  FT36  FT

1.5 @ 12’ 

(FEET)

3 @ 12’1 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 20 MPH 

00 00 00 00 00 00

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lr Lr Lr Lr Lr Lr

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lt Lt Lt Lt Lt Lt

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

20 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.24

REVISION DATE

TC-5.11

87

116

124

147

156

167

188

197

229

254

264

300

348

376

408

504

565

684

756

868

960

1410

4

3.9

3.8

3.7

3.6

3.5

3.4

3.3

3.2

3.1

3

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1

2

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

33

65

64

62

60

59

57

56

54

52

51

49

48

46

44

43

41

39

38

36

35

33

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

81

79

77

75

73

71

69

67

65

63

61

59

57

55

53

51

49

47

45

43

41

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

98

95

93

90

88

86

83

81

78

76

73

71

69

66

64

61

59

56

54

52

49

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

109

106

103

100

98

95

92

90

87

84

82

79

76

73

71

68

65

63

60

57

55

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

119

116

113

110

108

105

102

99

96

93

90

87

84

81

78

75

72

69

66

63

60

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

130

127

124

120

117

114

111

108

104

101

98

95

91

88

85

82

78

75

72

69

65
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PAVEMENT WIDTH

RADIUS E 60  FT 66  FT 72  FT

(%)

24  FT 48  FT36  FT

1.5 @ 12’ 

(FEET)

3 @ 12’1 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 25 MPH 

00 00 00 00 00 00

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lt Lt Lt Lt Lt Lt

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lr Lr Lr Lr Lr Lr

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

25 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

REVISION DATE

803.25

SHEET  1  OF 1

TC-5.11

155

195

218

241

263

286

311

339

369

402

440

483

534

593

664

750

858

994

1119

1234

1350

2050

4

3.9

3.8

3.7

3.6

3.5

3.4

3.3

3.2

3.1

3

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1

2

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

69

67

66

64

62

60

59

57

55

54

52

50

48

47

45

43

42

40

38

36

35

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

86

84

82

80

78

75

73

71

69

67

65

63

60

58

56

54

52

50

48

45

43

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

103

101

98

96

93

90

88

85

83

80

78

75

72

70

67

65

62

60

57

54

52

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

58

115

112

109

106

103

100

98

95

92

89

86

83

80

78

75

72

69

66

63

60

58

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

126

123

120

117

114

110

107

104

101

98

95

92

88

85

82

79

76

73

70

66

63

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

138

134

131

127

124

120

117

114

110

107

103

100

96

93

90

86

83

79

76

72

69
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PAVEMENT WIDTH

RADIUS E 60  FT 66  FT 72  FT

(%)

2.0

3.3

3.4

3.5

2.1

24  FT 48  FT36  FT

1.5 @ 12’ 

(FEET)

3 @ 12’1 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 30 MPH 

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.6

3.7

3.8

3.9

4.0

00 00 00 00 00 00

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lr Lr Lr Lr Lr Lr

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lt Lt Lt Lt Lt Lt

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

30 MPH DESIGN SPEED

TRANSITION CURVES - URBAN

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.26

REVISION DATE

251

314

351

385

420

456

495

536

582

633

689

754

827

913

1013

1134

1282

1442

1588

1734

1885

2830

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

37

73

71

70

68

66

64

62

60

59

57

55

53

51

50

48

46

44

42

40

39

37

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

91

89

87

85

82

80

78

75

73

71

69

66

64

62

60

57

55

53

50

48

46

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

55

110

107

104

101

99

96

93

90

88

85

82

80

77

74

71

69

66

63

60

58

55

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

122

119

116

113

110

107

104

100

97

94

91

88

85

82

79

76

73

70

67

64

61

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

134

130

127

124

120

117

114

110

107

104

100

97

94

90

87

84

80

77

74

70

67

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

146

142

139

135

131

128

124

120

117

113
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91

88

84

80

77

73

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PAVEMENT WIDTH

RADIUS E 60  FT 66  FT 72  FT

(%)

2.0

3.3

3.4

3.5

2.1

24  FT 48  FT36  FT

1.5 @ 12’ 

(FEET)

3 @ 12’1 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’

CR

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 35 MPH 

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.6

3.7

3.8

3.9

4.0

00 00 00 00 00 00
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39
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39
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39

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

49

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

59

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

78

39 49 59 65 71 78

41

43

45

47

49

51

53

55

57

59

60

62

64

66

68

70

72

74

76

78

51

54

56

59

61

63

66

68

71

73

75

78

80

83

85

88

90

92

95

97

61

64

67

70

73

76

79

82

85

88

90

93

96

99

102

105

108

111

114

117

68

71

75

78

81

84

88

91

94

97

100

104

107

110

113

117

120

123

126

130

75

79

82

86

89

93

96

100

103

107

110

114

118

121

125

128

132

135

139

142

82

86

90

93

128

132

136

140

144

148

151

97

101

105

109

113

117

120

124

155

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lt Lt Lt Lt Lt

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lr Lr Lr Lr Lr Lr

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

35 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

REVISION DATE

803.27

SHEET  1  OF 1

TC-5.11

373

465

518

567

617

668

723

782

846

916

995

1084

1184

1299

1434

1593

1781

1961

2138

2320

2511

3730

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PAVEMENT WIDTH

RADIUS E 60  FT 66  FT 72  FT

(%)

2.0

3.3

3.4

3.5

2.1

24  FT 48  FT36  FT

1.5 @ 12’ 

(FEET)

3 @ 12’1 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 40 MPH 

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.6

3.7

3.8

3.9

4.0

00 00 00 00 00 00
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42
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42
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42

42
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42
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42

42
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52
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52
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52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

63

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

83

42 52 63 69 76 83

44

46
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50

52

54

56

58

60

63

65

67

69

71

73

75

77

79

81

83

55

57

60

63

65

68

70

73

75

78

81

83

86

88

91

94

96

99

101

104

66

87

90

94

97

100

103

106

109

112

115

118

122

125

84

72

75

78

81

73

76

80

83

87

90

94

97

100

104

107

111

114

118

121

125

128

132

135

138

80

84

88

92

95

99

103

107

110

114

118

122

126

129

133

137

141

145

148

152

87

92

96

100

104

108

112

116

120

125

129

133

137

141

145

149

154

158

162

166

69

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lr Lr Lr Lr Lr Lr

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lt Lt Lt Lt Lt Lt

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

40 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.28

REVISION DATE

TC-5.11

536

664

738

806

875

946

1020

1100

1187

1281

1385

1502

1633

1782

1954

2155

2367

2575

2787

3009

3245

4770

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PAVEMENT WIDTH

RADIUS E 36 FT 48 FT 60 FT 66 FT 72 FT

(%)

2.0

2.1

2.2

2.3

2.4

2.5

2.7

2.8

2.9

3.1

3.5

3.7

3.9

24 FT

1 @ 12’ 1.5 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’ 3 @ 12’

(FEET)

3.3

4.0

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 45 MPH 
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3.0

3.8

0 0 0 0 0 0 0
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45
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56

56

56

56

56

56

56

56

56

56

56
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56
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56

56
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56

56

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

75
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75

75

75

75

75

75

75

75

75

75
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75

75

75

75

75

75

75

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

82

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

0 0 0 0 0

45 56 67 75 82 89

47

49

52

54

56

58

60

63

65

67

69

72

74

76

78

80

83

85

87

89

59

62

64

67

70

73

75

78

81

84

87

89

92

95

98

100

103

106

109

112

70

74

77

80

84

87

90

94

97

100

104

107

110

114

117

120

124

127

130

134

78

82

86

89

93

97

100

104

108

112

115

119

123

126

130

134

138

141

145

149

86

90

94

98

102

106

110

115

119

123

127

131

135

139

143

147

151

155

159

163

94

98

103

107

112

116

120

125

129

134

138

143

147

152

156

160

165

169

174

178

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lt Lt Lt Lt Lt Lt

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt, 

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED BY 

FOR PAVEMENT WIDTHS GREATER THAN

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lr Lr Lr Lr Lr Lr

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

45 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

REVISION DATE

803.29

SHEET  1  OF 1

TC-5.11

713

883

978

1067

1156

1247

1343

1446

1556

1676

1808

1955

2119

2304

2516

2758

3002

3248

3502

3771

4058

5930

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



 

AND Lr VALUES.

RADIUS FOR THE CORRESPONDING E, Lt

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

BY THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

50 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.30

REVISION DATE

TC-5.11

PAVEMENT WIDTH

RADIUS E 36 FT 48 FT 60 FT 66 FT 72 FT

(%)

2.0

2.1

2.2

2.3

2.4

2.5

2.7

2.8

2.9

3.1

3.5

3.7

3.9

24 FT

1 @ 12’ 1.5 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’ 3 @ 12’

(FEET)

3.3

4.0

3.2

3.4

3.6

2.6

3.0

3.8

0 0 0 0 0 0 00 0 0 0 0

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC

Lt Lt Lt Lt Lt LtLr Lr Lr Lr Lr Lr

(URBAN) USING E= 4 %  MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 50 MPH 

929

1146

1268

1381

1493

1608

1729

1857

1994

2143

2306

2486

2686

2911

3166

3444

3723

4010

4310

4629

4972

7220

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

48

96

94

92

89

87

84

82

80

77

75

72

70

68

65

63

60

58

56

53

51

48

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

120

117

114

111

108

105

102

99

96

93

90

87

84

81

78

75

72

69

66

63

60

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

144

141

137

134

130

126

123

119

116

112

108

105

101

98

94

90

87

83

80

76

72

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

160

156

152

148

144

140

136

132

128

124

120

116

112

108

104

100

96

92

88

84

80

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

176

172

168

163

159

154

150

146

141

137

132

128

124

119

115

110

106

102

97

93

88

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

192

188

183

178

173

168

164

159

154

149

144

140

135

130

125

120

116

111

106

101

96

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PAVEMENT WIDTH

RADIUS E 36 FT 48 FT 60 FT 66 FT 72 FT

(%)

2.0

2.1

2.2

2.3

2.4

24 FT

1 @ 12’ 1.5 @ 12’ 2 @ 12’ 3 @ 10’ 3 @ 11’ 3 @ 12’

(FEET)

(URBAN) USING E= 4% MAX.

DESIGN FACTORS FOR A DESIGN SPEED OF 55 MPH 

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

0

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

52

0

52

54

57

59

62

64

67

69

72

75

77

80

82

85

87

90

92

95

98

100

103

0

64

64

64

64

64

64

64

64

64

64

64

64

64

64

64

64

64

64
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64

64

0

77
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77
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77
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77

77

77

77

77

77

77

77

0

64

68

71

74

77

80

83

87

90

93

96

99

103

106

109

112

115

119

122

125

128

0

77

81

85

89

92

96

100

104

108

112

119

123

127

131

135

138

142

146

150

154

0 0

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

90

94

98

103

107

111

115

120

124

128

132

137

141

145

149

154

158

162

166

171

0

94 103

0

94 103

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

103

99

103

108

113

118

122

127

132

136

141

146

150

155

160

164

169

174

178

183

188

108

113

118

123

128

133

138

143

149

154

159

164

169

174

179

184

189

195

200

205

DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

NC 0 0

Lt Lt Lt Lt Lt Lt

 

AND Lr VALUES.  

RADIUS FOR THE CORRESPONDING E, Lt,

LISTED RADIUS IS THE MINIMUM ALLOWABLE

 

BY THE DESIGN SOFTWARE.

72 FEET USE Lr VALUES DEVELOPED 

FOR PAVEMENT WIDTHS GREATER THAN 

 

Lt AND Lr VALUES IN FEET.

 

NOTE:

Lr Lr Lr Lr Lr Lr

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

55 MPH DESIGN SPEED

TRANSITION CURVES - URBAN
ROAD AND BRIDGE STANDARDS

REVISION DATE

803.31

SHEET  1  OF 1

TC-5.11

115

1191

1462

1615

1756

1895

2037

2186

2343

2510

2691

2888

3104

3343

3610

3909

4220

4538

4869

5218

5592

5995

8650

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.32

REVISION DATE
20 MPH DESIGN SPEED

TRANSITION CURVES - RURAL
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BAR SIZES

DESIGNATION

WEIGHT

POUNDS PER FOOT
PERIMETER

INCHES

ROUND SECTIONS

NOMINAL DIMENSIONS

.376

.668

1.043

1.502

2.044

2.670

3.400

4.303

5.313

.375

.500

.625

.750

.875

1.000

1.128

1.270

1.410

.11

.20

.31

.44

.60

.79

1.27

1.56

1.178

1.571

1.963

2.356

2.749

3.142

3.544

3.990

4.430

NOTE:

BAR NUMBERS ARE BASED ON THE NUMBER OF „ INCHES INCLUDED IN THE NOMINAL DIAMETER OF THE BAR.

SQ. INCHES

CROSS SECTIONAL  AREA

…

•

†

ƒ

1 

1 ¨

1 –

1 „

3

4

5

6

7

8

9

10

11

1.00

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

STANDARD REINFORCING BARS
ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

A-2

REVISION DATE
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