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FLOW

SEE DETAIL A
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& ƒ" LAG BOLTS

CONCRETE INSERTS

6
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8
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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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1.

MAX. SPACING 30"

MIN. 2 PER SIDE

8"

8"
8"

2'
-0

"

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

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

101.06

REVISION DATE

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•"�


0'-2"�


0'-2•"�


0'-3"�


2'-0"�


2'-6"�


3'-0"�


4'-0"�


5'-0"�


6'-0"�


1'-10"�


2'-3"�


2'-8"�


3'-6"�


4'-4"�


5'-2"�


2'-1…"�


2'-7„"�


3'-1"�


4'-0•"�


5'-0"�


5'-11†"�


6'-1…"�


7'-7„"�


9'-1"�


12'-0•"�


15'-0"�


17'-11†"�


0.336�


0.688�


0.962�


1.794�


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"

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ß Á • • � A � û ß Á 

ßÁþ€oÈ�ûßÁ


ìüßÁ—‚J��ûßÁ
ýßÁÔª[(¤ûßÁ

ßÁ’õr[ ûßÁ

ýßÁ¼ö£TÄûßÁ

ßÁ•­âú´ûßÁ



ßÁ�lg&½ýßÁ

pÿßÁ




















 




ßÁ�lg&½ýßÁ

õûßÁ


ýßÁnÏ«wtûßÁ

ßÁ�l't½ýßÁ

ßÁ
þßÁBµ¨µÆýßÁ

þßÁBµ¨µÆýßÁ


ûßÁ�l't½ýßÁ

úßÁ




}ÿßÁ‚~IÙ'þßÁ
}ÿßÁ‚~	H@þßÁ
|ÿßÁ®G•‹PþßÁ
vÿßÁÀ~$ŽiþßÁ
vÿßÁÀ~äü•þßÁ
zÿßÁ
zÿßÁ
|ÿßÁÀ~¤IËþßÁ
yƒŠüßÁäìª—"þßÁ
Ü�ŽüßÁÎWé²;þßÁ
Ü�ŽüßÁÎWé!TþßÁ
�õ†üßÁ®G•)jþßÁ
À×ŽüßÁ‚~	ÄŠþßÁ
9É•üßÁ®GA�›þßÁ
<p‡üßÁÀ~ä	´þßÁ
—>ŒüßÁ
¼êÿüßÁÀ~$A!þßÁ
ù_�ýßÁÀ~$°9þßÁ
‘ys�ýßÁäìjFSþßÁ
‘9€�ýßÁäì*µkþßÁ
‘yz	ýßÁäì*$„þßÁ
È�«�ýßÁÎWi?•þßÁ
È\X�ýßÁÎW)®µþßÁ

9�•ýßÁäìjg"þßÁ
ÜÞ•ýßÁÎW©‚;þßÁ
\>•ýßÁÎW©ñSþßÁ
[¨‰ýßÁ®GAùiþßÁ
€r‘ýßÁ‚~É“ŠþßÁ
ùW•ýßÁ®GA×šþßÁ
<7ˆýßÁÀ~¤Ù³þßÁ
y2•ýßÁÀ~¤HÌþßÁ
ü¬�þßÁÀ~dñ!þßÁ
×¡�þßÁ
�D�þßÁ:¢|�XþßÁ
‘¹[�þßÁäìjelþßÁ
‘yž�þßÁäìjÔ„þßÁ
‘¹Ã�þßÁäì*C•þßÁ
ÈÜ��þßÁÎWi^¶þßÁ
ÈÜ


Ü‘y!˜þßÁäìêV þßÁ


Ü‘y!˜þßÁäìêÅ8þßÁ


Ü‘9-˜þßÁäìª4QþßÁ


Ü‘y2•þßÁäìª£iþßÁ








È\M‘þßÁÎW©œ³þßÁ


îÈ��›þßÁÎWéúÍþßÁ


‘9‰ðþßÁÀ~¤/�þßÁ
�oàþßÁ:¢üç<þßÁ





Ü‘9òóþßÁäìª£iþßÁ


Ü‘ùþóþßÁäìª�‚þßÁ


Ü‘¹’ôþßÁäìj•šþßÁ


Ü‘9´óþßÁäìjð²þßÁ


Ü‘¹¼òþßÁäìjNÍþßÁ


¼V0ÿßÁÀ~$• þßÁ
¢¼Ì3ÿßÁÀ~äþ8þßÁ
�ª4ÿßÁ
y“5ÿßÁÀ~äÜiþßÁ
Ù�0ÿßÁ:¢ü”‡þßÁ
‘9F9ÿßÁäìêá›þßÁ
‘ù¡6ÿßÁäìªP´þßÁ


Ü‘ù�:ÿßÁäìª¿ÌþßÁ


yÅ�ùßÁäìª["þßÁ
œå�ùßÁÎWév;þßÁ
\M�ùßÁÎW©åSþßÁ
›ž	ùßÁ®G•íiþßÁ
@Ã�ùßÁ‚~	ˆŠþßÁ
y��ùßÁ®GAËšþßÁ
<>
ùßÁÀ~äÍ³þßÁ
¹å�ùßÁÀ~ä<ÌþßÁ
�ËŽùßÁ
9å”ùßÁÀ~d¤9þßÁ
‘yÏ•ùßÁäìj:SþßÁ
‘9�™ùßÁäìj©kþßÁ
‘yt˜ùßÁäìj�„þßÁ
ÈÜLœùßÁÎWi3•þßÁ
È\ê›ùßÁÎWi¢µþßÁ

9z�úßÁäìj³!þßÁ
\§�úßÁÎW©Î:þßÁ
\§�úßÁÎWi=SþßÁ
›ù�úßÁ®GAEiþßÁ
@.�úßÁ‚~‰ß‰þßÁ
y��úßÁ®G�#šþßÁ
¼î�úßÁÀ~¤%³þßÁ
¹P�úßÁÀ~d”ËþßÁ
|ê“úßÁÀ~d5!þßÁ
—BšúßÁ
‘9sŸúßÁäìj:SþßÁ
‘¹ÉŸúßÁäìj©kþßÁ
‘¹ÓžúßÁäìj�„þßÁ
‘¹”žúßÁäì*‡œþßÁ
È\Ñ¢úßÁÎWi¢µþßÁ
È\�£úßÁÎWi�ÎþßÁ


Ü‘9µ�ûßÁäì*�!þßÁ


Ü‘9þ�ûßÁäìêy9þßÁ





Ü‘9Á�ûßÁäìêWjþßÁ


‘ù��ûßÁäìªÆ‚þßÁ


îÈÜH�ûßÁÎWéá›þßÁ


îÈ\à�ûßÁÎWéP´þßÁ


îÈ�í�ûßÁÎW©¿ÌþßÁ


ï�ùdûßÁ
‘9âeûßÁÀ~$û8þßÁ
kÙ*`ûßÁ:¢<³VþßÁ
‘9Š_ûßÁäì*


Ü‘¹ýfûßÁäìênƒþßÁ


Ü‘9XiûßÁäìêÝ›þßÁ








‘ù/»ûßÁ®G•ø�þßÁ
¢|¨µûßÁÀ~$û8þßÁ
¢|kµûßÁÀ~äiQþßÁ
ï�²¹ûßÁ


ŠÙú�µûßÁÀ~¤G‚þßÁ


kÙ�µûßÁ:¢üÿŸþßÁ
kÙ×´ûßÁ:¢ün¸þßÁ


Ü‘ùN¾ûßÁäìª»ÌþßÁ


ÿûßÁ‚~IÙ'þßÁ
ÿûßÁ‚~	H@þßÁ
þûßÁ®G•‹PþßÁ
øûßÁÀ~$ŽiþßÁ
øûßÁÀ~äü•þßÁ
üûßÁ
üûßÁ
þûßÁÀ~¤IËþßÁ
qûßÁ



ÿßÁnÏki^ûßÁ

[ûßÁ



Á











ºˆýßÁ


 








H‰üßÁ





Á














��úßÁ





















ä
ùßÁ


ßÁ

ûßÁ�²�gÉùßÁ


•�äùßÁ
D�¡ûßÁ�F*¸!úßÁ
@�¨ûßÁ�Fª‰�úßÁ
uÿßÁ÷�ü�ëþßÁ
uÿßÁ÷�¼ƒ�ÿßÁ
�?‡üßÁ÷�üCìþßÁ
uù6ŽüßÁÇïé•
HZÀ�ýßÁÅ À7æþßÁ

˜þ‰ýßÁ÷�¼�ìþßÁ
u9�‘ýßÁÇï©`
H�ð�þßÁÅ Hš”�þßÁÅ 

ËHÚš“þßÁÅ @s


þu9ÐêþßÁÇï)áåþßÁ


þu¹�òþßÁÇï©6�ÿßÁ


uùR9ÿßÁÇïiAçþßÁ
u9	9ÿßÁÇïi°ÿþßÁ
 ÿºÜ�›þßÁójè„çþßÁ

�C�ùßÁ÷�ü�íþßÁ
u¹"�ùßÁÇïéR�ÿßÁ
Hš¨”ùßÁÅ 
uyº�úßÁÇï©;èþßÁ
uy‰�úßÁÇïiª
HÚQ›úßÁÅ 



ÿº�7�ûßÁójh®





þu9¢iûßÁÇïiª
þuù˜¾ûßÁÇïiª


÷ûßÁ÷�ü�ìþßÁ
÷ûßÁ÷�¼•�ÿßÁ
 þu9�¼ûßÁÇï©;èþßÁ

ºÜ£�ûßÁój¨?èþßÁ
§ûßÁƒÄ3’=úßÁ
§ûßÁƒÄó
¦ûßÁ¯•+DfúßÁ
 ûßÁÁÄŽF•úßÁ
 ûßÁÁÄNµ—úßÁ
¤ûßÁ�FjÅ»úßÁ
¤ûßÁ�F*4ÔúßÁ
¦ûßÁÁÄŽ�áúßÁ
ŸûßÁ;è¦¹þúßÁ
ŸûßÁ;èf(�ûßÁ
ŽñÅ[ûßÁÁÄ�±5úßÁ
ñpQûßÁÁÄÎ�NúßÁ
Žñ{[ûßÁÁÄŽŽfúßÁ
Žñ1[ûßÁÁÄNý~úßÁ
ñ|QûßÁÁÄ�l—úßÁ
Žqˆ[ûßÁÁÄÎÚ¯úßÁ
Žñ{[ûßÁÁÄŽIÈúßÁ
Žñ{[ûßÁÁÄN¸àúßÁ
Žñ1[ûßÁÁÄ�'ùúßÁ
Ž1ÚTûßÁÁÄÎ•�ûßÁ
Ž±f�ûßÁÁÄŽ¹4úßÁ
q¥�ûßÁÁÄN(MúßÁ
Ž±°�ûßÁÁÄ�—eúßÁ
±[�ûßÁÁÄÎ�~úßÁ
Ž±f�ûßÁÁÄŽt–úßÁ
±��ûßÁÁÄNã®úßÁ
Ž±��ûßÁÁÄ�RÇúßÁ
±g�ûßÁÁÄÎÀßúßÁ
Ž1s�ûßÁÁÄŽ/øúßÁ
±[�ûßÁÁÄNž�ûßÁ



@×qÿßÁ


ßÁÂ³þ�UÿßÁ



•¨�nÿßÁÆ‚è� ÿßÁ



úßÁé
TƒçùßÁ

›Íf}Ë@
úßÁã‡’Î�úßÁ

ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
úßÁB7j¥SúßÁ

µZ­¤Ì@
úßÁfIóo€úßÁ

ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
úßÁB7êÑÓúßÁ

ªªªFÀ@


•@ VÊ@


úßÁÏ}
T�ûßÁ


ªªªFÀ@


N§ÓßË@
úßÁB7êãMûßÁ

ªªªFÀ@


›Íf}Ë@
úßÁÏ}
1yûßÁ

ªªªFÀ@


ªªªFÀ@


•@ VÊ@
úßÁ2/f¸ÇûßÁ

ªªªFÀ@


ªªªFÀ@


jµZªÔ@


®úßÁé
TÔ�üßÁ


ªªªªFÀ@


ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


ét:óÎ@


®úßÁé
T±züßÁ


ªªªFÀ@


ªªªFÀ@


jµZªÔ@


®úßÁé
TïÃüßÁ



�• »�A






Á

ÍfCÄ�A


�º'í�A








��c¥�A





ßï×‚�A





��§Õ�A


úßÁ


óù�I�A









•N';�A


�

Á

‹Åâ?�A













<��Ê�A





ærù«ˆúßÁ§ÓiÀŸüßÁ


l6›‚�A



�ùßÁ&D*1yÿßÁ
�ùßÁ


ßÁ�FêÉ�úßÁ

ßÁ�FêÉ�úßÁ


úßÁµÁ¤ŠÍýßÁ

ûßÁOÛg‰ÌýßÁ
ßÁ!°�Ì=ýßÁ
ßÁ
 â<þßÁ
 
 
ÿ

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁkÿ®žÔûßÁ

õßÁS��w­ûßÁ
 ßÁƒÙã…µùßÁ


ïßÁþ(Æ9ƒûßÁ
ßÁÏˆ’ÛúùßÁ

ßÁo1?Ç�úßÁ


ßÁðâOexüßÁ

!õßÁZ‘Æk�ýßÁ


ïßÁ¿ü�áúüßÁ
Ó•ýÝôßÁ!ŒÝ&jûßÁ


ßÁ
ßÁ
ßÁ�l§ÀöýßÁ






ßÁ_gÚn%ûßÁ

nÙIóßÁ–Cƒ"²üßÁ
ÞðßÁ—‚Ê(7ûßÁ
`�þïßÁ,û~eÃúßÁ
�bßôßÁ4÷�Ä
ûßÁ
�ôßÁ�Z„ˆDûßÁ
LòßÁ—‚JeáùßÁ
@Ã6ôßÁ
À#ÄóßÁ

€LèòßÁ


ôßÁÆnM��ûßÁ

?~‰ôßÁ�/cöÓúßÁ
�À“ïßÁ�çÿÏ�üßÁ


ïßÁ8ÂÀ�ôüßÁ

ïßÁú�ãó ýßÁ


�5UõßÁë-9�öýßÁ
QMõßÁ
QõßÁ‚~	ò�þßÁ
QõßÁ‚~É`7þßÁ
OõßÁ®GA¤GþßÁ
JõßÁÀ~ä¦`þßÁ
IõßÁÀ~¤�yþßÁ
NõßÁ
NõßÁ
OõßÁÀ~dbÂþßÁ
ùm�õßÁ®GA��þßÁ
<1�õßÁÀ~ä�/þßÁ
<ó�õßÁÀ~ä‚GþßÁ
×w�õßÁ
W•�õßÁ
¹¸�õßÁÀ~¤Ï•þßÁ
‘yÃ!õßÁÀ~d>©þßÁ
™©�õßÁ:¢¼öÆþßÁ
‘9ÕÏôßÁäìj•�þßÁ
‘¹²ÐôßÁäì*ð0þßÁ
ÈÜ”ÓôßÁÎWi�JþßÁ
Èœ¡ÓôßÁÎWizbþßÁ
ÈœÞÓôßÁÎW)ézþßÁ


îÈ\rÔôßÁÎW)X“þßÁ


îÈ\�×ôßÁÎW)Ç«þßÁ


ÈÜWÓôßÁÎWé5ÄþßÁ
üsƒôßÁÀ~$Z�þßÁ
¢üé†ôßÁÀ~äÈ/þßÁ
WÇ‡ôßÁ
¹°ˆôßÁÀ~ä¦`þßÁ
�6ƒôßÁ:¢ü^~þßÁ
‘ycŒôßÁäìê«’þßÁ
‘9¿‰ôßÁäìê�«þßÁ
¢<1/ôßÁÀ~ä¤�þßÁ
W�)ôßÁ
‘¹é4ôßÁÀ~ä‚GþßÁ
Ù…$ôßÁ:¢ü:eþßÁ


Ü‘ùc5ôßÁäìê‡yþßÁ


‘ùX+ôßÁäìêö‘þßÁ


Ü‘¹Î.ôßÁäìªeªþßÁ


Ü‘ù�8ôßÁäìªÔÂþßÁ


y•¾óßÁÀ~äî�þßÁ
kYHÂóßÁ:¢<§3þßÁ





Ü‘ùpÉóßÁäìêb`þßÁ


Ü‘9�ÌóßÁäìêÑxþßÁ


Ü‘ù^ÌóßÁäìª@‘þßÁ


‘9�ÂóßÁäìª¯©þßÁ
‘¹vÁóßÁäìj�ÂþßÁ
¹ÿMóßÁÀ~äî�þßÁ
kY	RóßÁ:¢<§3þßÁ
‘yuQóßÁäìêóGþßÁ


Ü‘ùèXóßÁäìêb`þßÁ


Ü‘ùÖ[óßÁäìêÑxþßÁ


Ü‘9Ž[óßÁäìª@‘þßÁ


‘y‚QóßÁäìª¯©þßÁ
‘y8QóßÁäìj�ÂþßÁ
‘ù¯æòßÁäì*Ì�þßÁ
‘¹øæòßÁäì*;0þßÁ
‘¹»æòßÁäì*ªHþßÁ





‘¹�çòßÁäìê‡yþßÁ
‘y�çòßÁäìêö‘þßÁ
‘ù¯æòßÁäìªeªþßÁ
ÈÜçéòßÁÎWé€ÃþßÁ
gqy•òßÁÅeã¤�þßÁ
±$†òßÁÅeã�/þßÁ
g±å•òßÁÅe£ñ_þßÁ
q0†òßÁÅe£`xþßÁ
ñ$†òßÁÅeã�/þßÁ
gq/•òßÁÅeã‚GþßÁ
±0†òßÁÅe£Ï•þßÁ
q0†òßÁÅec>©þßÁ
Žñ�:òßÁÀ~$Z�þßÁ
ñU0òßÁÀ~äÈ/þßÁ
Žñ`:òßÁÀ~ä7HþßÁ
1�0òßÁÀ~ä¦`þßÁ
Žñ�:òßÁÀ~¤�yþßÁ


ßÁc!�”ÚùßÁ

ßÁ°ƒ�#éùßÁ



Á



àG-¦£óßÁÜê�t.ûßÁ


�



Á




Á
üßÁ

ïßÁÎu•þ÷ûßÁ


ïßÁ£Re%ÜûßÁ


 


IõßÁ÷�¼�âþßÁ
IõßÁ÷�|ŠúþßÁ
Ã�{�õßÁ÷�|fáþßÁ
u¹-�õßÁÇïi³õþßÁ
Hš•ÌôßÁÅ €­ôþßÁ
u9pŒôßÁÇï©ùÝþßÁ
u9&ŒôßÁÇïihöþßÁ


þuy^8ôßÁÇïi³õþßÁ

u9�¿óßÁÇï)ýôþßÁ
ºÜ‡êòßÁój¨_öþßÁ
10†òßÁÅe#�ÜþßÁ
Hš÷ÉôßÁÅ À>ÜþßÁ


þuù4•ôßÁÇï©‰ÃþßÁ


u9�.ôßÁÇïiDÝþßÁ


þuyèÂóßÁÇïiŽÜþßÁ
þuùO[óßÁÇïiŽÜþßÁ


þuù™[óßÁÇï)ýôþßÁ


ÿº�kèòßÁój¨ðÝþßÁ


10†òßÁÅec­ÁþßÁ
ñ/†òßÁÅe#ŒôþßÁ
ŽñT:òßÁÀ~ä�‘þßÁ
ŽñT:òßÁÀ~d¯¨þßÁ
Ž1-;òßÁÀ~ä�ÂþßÁ
Ž1-;òßÁÀ~ä@ÜþßÁ
Ž1Á:òßÁÀ~d•õþßÁ







ßÁÜ³þ�UÿßÁ



!IsÓîßÁÔ‚è� ÿßÁ



«°•âïßÁ<õÉÜ�ûßÁ


ðßÁãÍKgÜúßÁ

zYsðßÁð�úÐ‡úßÁ
 ðßÁ²f=¨ˆûßÁ


�õßÁ&D*1yÿßÁ
�õßÁ


ßÁ‹”‰ÑüýßÁ
 ßÁídk�ýýßÁ

ÿÿÿF›
€ÿÿÿÿ



ÿ


ÿÿÿ”š�€ÿÿÿÿ

ñßÁ��•~�þßÁ
€ÿÿÿÿ


ÿÿÿÿ
þßÁ
ÿÿ

ÿ





ñßÁ�-éüZýßÁ


ñßÁq¸�H€ýßÁ

B©
ñßÁæŽî•¢ýßÁ

ñßÁ'�lJÏýßÁ

B©
ñßÁWÌX
þýßÁ

ñßÁëÏn•5þßÁ

•E·ÉßË@ð§ÆK÷iÈ@ó™0BËñßÁŽU:�xþßÁ
ñßÁŽU:�xþßÁ

ñßÁ?³Tl£þßÁ

ñßÁÏs�¤ßþßÁ

ÊñßÁhº€p�ÿßÁ
ô{òßÁ


ÿÿÿ

Ü�X§ñßÁ
ïÍÿ;ýßÁ



2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



v¦ýßÁã�ð#/úßÁ


ßÁÛ§H‘�úßÁ

ßÁ$
L½>úßÁ

ßÁãB5õ�üßÁ
ßÁ3¦S°ñûßÁ


•üúßÁ‹~u�6ûßÁ
ßÁÂ­O«¤ûßÁ

óáùßÁ»9Ê �ûßÁ


ßÁ@«���ûßÁ









À¯üßÁÅe#OoýßÁ
•düßÁ



ßÁ�Z„˜nýßÁ

ßÁ
ßÁÜ•mSpýßÁ


ßÁ
ßÁ
ß Á 





y¡KúßÁÜ•­f�ýßÁ
Ë`RúßÁbná�4ýßÁ





§üßÁäìªæ±ýßÁ
§üßÁÎWé�ËýßÁ
ªüßÁÎW©pãýßÁ
ªüßÁÎW©ßûýßÁ
£üßÁ®G•ç�þßÁ
«üßÁ‚~É•2þßÁ
«üßÁ‚~ÉðJþßÁ
ªüßÁ‚~‰_cþßÁ
ªüßÁ‚~‰Î{þßÁ
©üßÁ®G��ŒþßÁ
©üßÁ®GÁ€¤þßÁ
^üßÁäìjõ±ýßÁ
^üßÁäìjdÊýßÁ
^üßÁäì*ÓâýßÁ
aüßÁÎWiîûýßÁ
aüßÁÎWi]�þßÁ
aüßÁÎW)Ì,þßÁ
WüßÁ®G�ÔBþßÁ
ZüßÁ®GÁB[þßÁ
YüßÁ®GÁ±sþßÁ
ZüßÁ®GÁ ŒþßÁ
_üßÁ‚~	»¬þßÁ
Ž± ÓûßÁÀ~¤¼¯ýßÁ
Ž± ÓûßÁÀ~d+ÈýßÁ
‘yŒ×ûßÁäìªÁáýßÁ
ù%ÐûßÁäìj0úýßÁ
ùÛÏûßÁäìjŸ�þßÁ
ùÛÏûßÁäìj�+þßÁ


î�ŽEã@
×£pýiÈ@


ùÛÏûßÁäì*ì[þßÁ


H.¾'æ@
×£pýiÈ@


ÜQÓûßÁÎW)v•þßÁ
¹W‹ûßÁäìêã°ýßÁ
¹W‹ûßÁäìªRÉýßÁ
y&‹ûßÁäìªÁáýßÁ
9ÄŠûßÁäìj0úýßÁ
Ü9ŽûßÁÎW©K�þßÁ
�ð•ûßÁÎW©º+þßÁ


¿’ìÝå@
×£pýiÈ@


�ð•ûßÁÎWi˜\þßÁ


¿’ìÝå@
×£pýiÈ@


�ð•ûßÁÎW)v•þßÁ
qÈGûßÁÀ~¤¼¯ýßÁ
qÈGûßÁÀ~d+ÈýßÁ
q�HûßÁÀ~dšàýßÁ
q�HûßÁÀ~$	ùýßÁ
qÈGûßÁÀ~$x�þßÁ
qÈGûßÁÀ~$ç)þßÁ


¿’ìÝå@
×£pýiÈ@


qÈGûßÁÀ~äÄZþßÁ


¿’ìÝå@
×£pýiÈ@


qÈGûßÁÀ~¤¢‹þßÁ
\ZýúßÁÎW)•±ýßÁ
�¤ýúßÁÎWéþÉýßÁ
�VöúßÁ®GÁ�àýßÁ
�VöúßÁ®G•uøýßÁ
ÛnöúßÁ®G•ä�þßÁ
À7þúßÁ‚~	•1þßÁ


Zea»æ@
×£pýiÈ@


À•þúßÁ‚~É\bþßÁ


H.¾'æ@
×£pýiÈ@



@¦´úßÁ‚~Éq¸ýßÁ
¹œ°úßÁ®GAµÈýßÁ
<"«úßÁÀ~ä·áýßÁ
¢ü—®úßÁÀ~¤&úýßÁ
9ë²úßÁÀ~¤•�þßÁ
‘¹ô¶úßÁäìª+,þßÁ


~Ó§âç@
×£pýiÈ@


Ü‘ùï´úßÁäìª	]þßÁ


�Ãd�í@
×£pýiÈ@


Ü‘¹ ºúßÁäìjç•þßÁ


±i�üßÁÀ~äT°ýßÁ
±i�üßÁÀ~¤ÃÈýßÁ
q³�üßÁÀ~¤2áýßÁ
±i�üßÁÀ~¤¡ùýßÁ
Žñ•�üßÁÀ~d��þßÁ
9–�üßÁäìª¦+þßÁ


w¶_•ã@
×£pýiÈ@


9–�üßÁäìj„\þßÁ


w¶_•ã@
×£pýiÈ@


9–�üßÁäìjb•þßÁ
±­RúßÁÀ~¤¼¯ýßÁ
±­RúßÁÀ~d+ÈýßÁ
ñ�RúßÁÀ~dšàýßÁ
±­RúßÁÀ~$	ùýßÁ
y�NúßÁäìjŸ�þßÁ
ÜÔSúßÁÎW©º+þßÁ


>CrGé@
×£pýiÈ@


\¼SúßÁÎWi˜\þßÁ


 �ß©é@
×£pýiÈ@


[�MúßÁ®G��‹þßÁ
Ž1.yùßÁÀ~¤Ÿ®ýßÁ
Ž1.yùßÁÀ~d�ÇýßÁ
qÇqùßÁÀ~$}ßýßÁ
qÇqùßÁÀ~äë÷ýßÁ
ŽqÆ{ùßÁÀ~¤Z�þßÁ
qÇqùßÁÀ~dÉ(þßÁ


�Ÿe�ð@
×£pýiÈ@


ŽqÆ{ùßÁÀ~ä¦YþßÁ


ÑÉ•qæ@
×£pýiÈ@


1�rùßÁÀ~d„ŠþßÁ
1¥ÛùßÁÀ~$Ÿ®ýßÁ
Ž1¤åùßÁÀ~ä
ÇýßÁ
1¥ÛùßÁÀ~ä|ßýßÁ
1¥ÛùßÁÀ~äë÷ýßÁ
ñîÛùßÁÀ~¤Z�þßÁ
Ž1îåùßÁÀ~¤É(þßÁ


�Ÿe�ð@
×£pýiÈ@


Ž1¤åùßÁÀ~d§YþßÁ


¿’ìÝå@
×£pýiÈ@


q[ÛùßÁÀ~d…ŠþßÁ














fkÿßÁ





ßÁÂ³þ�UÿßÁ



•¨�nÿßÁÆ‚è� ÿßÁ



ÿßÁd‹w‚ïüßÁ

›Íf}Ë@
ÿßÁ^�¶Í�ýßÁ

ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
ÿßÁ½·
ômýßÁ

ªªªFÀ@


µZ­¤Ì@
ÿßÁáÉ��­ýßÁ

ªªªFÀ@


›Íf}Ë@
ÿßÁ½·
ÑÛýßÁ

ªªªFÀ@


ªªªFÀ@


•@ VÊ@
ÿßÁJþ°¢%þßÁ

ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


N§ÓßË@
ÿßÁ½·
!ŸþßÁ


ßÁÒ6ÕCÂúßÁ

ßÁq¹•‚�ûßÁ


ßÁ
ßÁ


�ùßÁ&D*1yÿßÁ
�ùßÁ














@q)ÿßÁ



�

Á














UoåüßÁ







2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



@ŸïßÁ
ƒoïßÁ
��ñßÁžÇ1~/ûßÁ
°GóßÁe�Ç•xúßÁ
ßÁ!°Bæ\üßÁ
ßÁ!°B0�úßÁ
ßÁŠŒëVïùßÁ

ßÁŒQµ½ùúßÁ


ßÁ
ßÁ
ñßÁS�ÂxÁûßÁ

ïßÁp�;L�üßÁ


ðßÁè�Šk�üßÁ

(d–ðßÁ�Œ•Ü�üßÁ
$ñßÁäìj‚•ýßÁ
$ñßÁÎW©•®ýßÁ
'ñßÁÎW©�ÇýßÁ
'ñßÁÎWi{ßýßÁ
 ñßÁ®GAƒõýßÁ
(ñßÁ‚~É��þßÁ
(ñßÁ‚~‰Œ.þßÁ
(ñßÁ‚~‰úFþßÁ
(ñßÁ‚~‰i_þßÁ
&ñßÁ®GÁ¬oþßÁ
'ñßÁ®GÁ�ˆþßÁ
·ðßÁäì*�•ýßÁ
·ðßÁäì*Š­ýßÁ
·ðßÁäìêøÅýßÁ
»ðßÁÎW)�ßýßÁ
»ðßÁÎW)ƒ÷ýßÁ
±ðßÁ®GÁŠ
þßÁ
ºðßÁÎWé`(þßÁ
³ðßÁ®GÁg>þßÁ
´ðßÁ®G•ÖVþßÁ
¹ðßÁ‚~	qwþßÁ
´ðßÁ®G•´‡þßÁ
¹ÀWðßÁäìªÀ“ýßÁ
‘¹6[ðßÁäìª/¬ýßÁ
œ6[ðßÁÎWéJÅýßÁ
Ü¢ZðßÁÎW©¹ÝýßÁ
Èœb^ðßÁÎW©(öýßÁ
›èSðßÁ®GA0�þßÁ


 bY@æ@
×£pýiÈ@


��TðßÁ®GA�=þßÁ


ÑÉ•qæ@
×£pýiÈ@


@Ê[ðßÁ‚~‰�vþßÁ
@B�ðßÁ‚~É—šýßÁ
ùÐ	ðßÁ®G�ÛªýßÁ
|V�ðßÁÀ~¤ÝÃýßÁ
×©�ðßÁ
ùÐ	ðßÁÀ~d»ôýßÁ
‘ùF
ðßÁäìªQ�þßÁ


³x‘•é@
×£pýiÈ@


‘ùF
ðßÁäìj/?þßÁ


³x‘•é@
×£pýiÈ@


‘ùF
ðßÁäì*
pþßÁ
1�²ïßÁÀ~dg‘ýßÁ
Ž1�¼ïßÁÀ~dÖ©ýßÁ
1�²ïßÁÀ~$EÂýßÁ
1�²ïßÁÀ~$´ÚýßÁ
ñh²ïßÁÀ~ä"óýßÁ
Žñg¼ïßÁÀ~ä‘�þßÁ


�Ÿe�ð@
×£pýiÈ@


Ž1�¼ïßÁÀ~¤o<þßÁ


¿’ìÝå@
×£pýiÈ@


qÕ±ïßÁÀ~¤MmþßÁ
ŽñgZïßÁÀ~dg‘ýßÁ
ŽñgZïßÁÀ~dÖ©ýßÁ
q�SïßÁÀ~$EÂýßÁ
q�SïßÁÀ~$´ÚýßÁ
Žq
q�SïßÁÀ~ä‘�þßÁ


�Ÿe�ð@
×£pýiÈ@


Žq


ÑÉ•qæ@
×£pýiÈ@


1KSïßÁÀ~¤MmþßÁ





ßÁ


HúßÁ




ÿn(éðßÁ�ZÄgëúßÁ





ÿîJšïßÁ


�G0ÂÆðßÁ‚~IÚ3ûßÁ






�-ñßÁÅecøxýßÁ
�½ðßÁ


ÿÿÿÿ










ßÁÜ³þ�UÿßÁ



•¨�ÖîßÁÔ‚è� ÿßÁ



õßÁN¬ŸG�ýßÁ

›Íf}Ë@
õßÁH)Þ’@ýßÁ

›Íf}Ë@
õßÁ§ØµÊbýßÁ

µZ­¤Ì@
õßÁËê>••ýßÁ

ªªªFÀ@


›Íf}Ë@
õßÁ§Ø5X¾ýßÁ

ªªªFÀ@


•@ VÊ@
õßÁ4�YÚõýßÁ

N§ÓßË@
õßÁ§Øµ�&þßÁ

ªªªFÀ@


›Íf}Ë@
õßÁ4�ÙgQþßÁ

ªªªFÀ@


•@ VÊ@
õßÁ—Ð±Ÿ•þßÁ

ÿÿÿÿ3™�€ÿÿÿÿ


�Ù1†(A


ÿÿ


*•2#'A





*•ÊÎ)A
	€ÿÿÿÿ

ÿÿÿ•˜	€ÿÿÿÿ


(�Ú¹&A

ßÁ§Øu�Ý
ýßÁ


D"É
)A
ÿÿÿ

ûýN—'A

ßÁ§Øõ[,þßÁ

:•þH)A
ÿÿ

ÿ




çó�¬'A


�õßÁ&D*1yÿßÁ
�õßÁ


ßÁu–�Ð¦úßÁ

ßÁ�è´J�ûßÁ


ßÁ�²æÿƒýßÁ

ßÁ�²f9…ýßÁ

 
 ñßÁ!°�ÉPýßÁ











2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁ“æÕµ"úßÁ

ßÁ•ÆV��úßÁ


ßÁjñŠ>$úßÁ
ßÁ;w��

CŸ¯úßÁ4ò§U�ûßÁ

áüßÁ


ßÁ�ZÄ`=ýßÁ

ßÁÜ•­�?ýßÁ

ßÁ


MýßÁÅe#ß#ýßÁ






llWHaýßÁ


ll—[fýßÁ






†ÁùßÁ





&öüßÁ
ÿ
GÿßÁäìê_pýßÁ
HÿßÁÎWéz‰ýßÁ
KÿßÁÎWéé¡ýßÁ
KÿßÁÎWéWºýßÁ
DÿßÁ®G•_ÐýßÁ
KÿßÁ‚~	úðýßÁ
KÿßÁ‚~	i	þßÁ
KÿßÁ‚~É×!þßÁ
KÿßÁ‚~ÉF:þßÁ
JÿßÁ®G�ŠJþßÁ
JÿßÁ®G�ùbþßÁ
ÝþßÁäìê_pýßÁ
ÝþßÁäìªÎˆýßÁ
ÝþßÁäìª=¡ýßÁ
àþßÁÎWéWºýßÁ
áþßÁÎW©ÆÒýßÁ
àþßÁÎW©5ëýßÁ
×þßÁ®G•=�þßÁ
ÙþßÁ®GA¬�þßÁ
ÙþßÁ®GA�2þßÁ
ÙþßÁ®G�ŠJþßÁ
ßþßÁ‚~‰$kþßÁ
pÄyþßÁÎWé�qýßÁ
M0„}þßÁÎW©‰‰ýßÁ
®qpþßÁ®G•‘ŸýßÁ
.
sþßÁ®G•ÿ·ýßÁ
ÓëzþßÁ‚~É™ØýßÁ
°��þßÁÎWé�qýßÁ
03�þßÁÎW©‰‰ýßÁ
.~
þßÁ®G•‘ŸýßÁ
®Ì�þßÁ®G•ÿ·ýßÁ
�ø�þßÁ‚~É™ØýßÁ
'Ð­µýßÁÀ~dGoýßÁ
•²·ýßÁÀ~$¶‡ýßÁ
l¤±ýßÁ:¢|n¥ýßÁ
�M(»ýßÁäìjº¹ýßÁ
�•ÞºýßÁäì*)ÒýßÁ
ˆ)WýßÁÀ~dGoýßÁ
HAWýßÁÀ~$¶‡ýßÁ
ˆüSýßÁÀ~$% ýßÁ
�)RýßÁäìjº¹ýßÁ
•wTýßÁäì*)ÒýßÁ
��ÈüßÁÀ~$OpýßÁ
OÎÇüßÁÀ~ä½ˆýßÁ
•áÊüßÁÀ~ä,¡ýßÁ
OûÊüßÁÀ~äš¹ýßÁ
•gÊüßÁÀ~¤	ÒýßÁ
�b;üßÁÀ~dGoýßÁ
Y�aEüßÁÀ~$¶‡ýßÁ
�b;üßÁÀ~$% ýßÁ
�b;üßÁÀ~$“¸ýßÁ
�¬;üßÁÀ~ä�ÑýßÁ
Y�üäûßÁÀ~dGoýßÁ
Y�üäûßÁÀ~$¶‡ýßÁ
R•ÝûßÁÀ~$% ýßÁ
R•ÝûßÁÀ~$“¸ýßÁ
YR”çûßÁÀ~ä�ÑýßÁ
ôÝUýßÁÎW©söýßÁ
r$OýßÁ®G�´&þßÁ
—qVýßÁ‚~	‡aþßÁ
OºÈüßÁÀ~$ŸôýßÁ
Ï ÈüßÁÀ~¤F'þßÁ
�œÆüßÁäìj�[þßÁ
…�R|þßÁ‚~É?ýýßÁ
ÍƒwþßÁ®GÁ»'þßÁ
Ð¦qþßÁÀ~äöZþßÁ
M•�þßÁ®GA�õýßÁ
Ð��þßÁÀ~dO(þßÁ
'�â�þßÁÀ~äöZþßÁ
�M(»ýßÁäì*ÏöýßÁ
�•Y»ýßÁäìªv)þßÁ
M0ž¾ýßÁÎWiÊ\þßÁ
Y’“BüßÁÀ~ä§õýßÁ
YÒIBüßÁÀ~dO(þßÁ
��8üßÁÀ~äöZþßÁ
�•ÞûßÁÀ~¤¯öýßÁ
YRœèûßÁÀ~$W)þßÁ
�çÞûßÁÀ~¤þ[þßÁ
rPÿßÁÅecô=ýßÁ
�áþßÁ



@&oÿßÁ


ßÁÂ³þ�UÿßÁ



4zanÿßÁÆ‚è� ÿßÁ



ûßÁã•”¡¸üßÁ

®ëc}Ë@
×£pýiÈ@OZ•~VûßÁ£�§ºçüßÁ
ûßÁqqÐìÝüßÁ

Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁGŠ¤Y�ýßÁ
®ëc}Ë@
×£pýiÈ@OZ•~VûßÁ™B#©�ýßÁ
ûßÁGŠ$t�ýßÁ

Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁ=³ HCýßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁŽkŸ—UýßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁà#�çgýßÁ
ÒYª¤Ì@
×£pýiÈ@OZ•~VûßÁ2Üœ6zýßÁ
ûßÁ´Z&-výßÁ

Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁÖLšÕžýßÁ
®ëc}Ë@
×£pýiÈ@OZ•~VûßÁ(��%±ýßÁ
ûßÁÖL�ð¤ýßÁ

33SXÔ@
×£pýiÈ@OZ•~VûßÁÌu�ÄÕýßÁ


qŠ}�VÊ@
×£pýiÈ@OZ•~VûßÁ�.•�èýßÁ
ûßÁÞ¬9rÜýßÁ

Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁÂž’²�þßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁ�W���þßÁ
�»ÐßË@
×£pýiÈ@OZ•~VûßÁe�•Q1þßÁ
ûßÁe�•Q1þßÁ

Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁ	€•ðUþßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁ[8�@hþßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁ­ðŠ•zþßÁ
Âõ¨FÀ@
×£pýiÈ@OZ•~VûßÁÿ¨	ßŒþßÁ
®ëc}Ë@
×£pýiÈ@OZ•~VûßÁQaˆ.ŸþßÁ
ûßÁ�à,•“þßÁ




mÐå��A
×£pýiÈ@c2è¨1ûßÁÌÃe�èüßÁ
ÿÿ
2è¨1ûßÁz�§YîüßÁ
zÌ$í�A
×£pýiÈ@c2è¨1ûßÁÌÃ%u�ýßÁ



2è¨1ûßÁz�ç™JýßÁ
•ä4<�A
×£pýiÈ@c2è¨1ûßÁÌÃeµ{ýßÁ

è¨1ûßÁz�§ó•ýßÁ
ˆòÔ‚�A
×£pýiÈ@c2è¨1ûßÁÌÃe�³ýßÁ


R©$;�A
×£pýiÈ@c2è¨1ûßÁÌÃ%iêýßÁ
�

Á
�êß?�A
×£pýiÈ@c2è¨1ûßÁÌÃ%64þßÁ





|¤˜‚�A
×£pýiÈ@c2è¨1ûßÁÌÃ¥é¢þßÁ

c2è
¨
1

û

ß

Á

M

Y

é

'
©

þ

ß

Á







ÀMªùßÁ�ZDÁ$ûßÁ





ˆúßÁ

dãýßÁ•Í„ê¥ûßÁ
�–üßÁ½Â•%§ûßÁ
�ùßÁ&D*1yÿßÁ
�ùßÁ
ßÁ�T=�¥úßÁ

ßÁ3õÙ¦ïúßÁ


ßÁ
ßÁ



Õ7±üßÁ

 





2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁ‘ø�NßûßÁ

ßÁ‘ø�hÞûßÁ
ßÁ^™_»ûùßÁ


ßÁ$
Ì
ßÁf��h�úßÁ

ßÁf�™á�úßÁ


ßÁŽp_­éúßÁ

j`ïßÁ
ýYðßÁ
ßÁ>�ƒZ�ûßÁ





ßÁ�lg‹�ýßÁ

ßÁ
ßÁ�ZÄ÷�ýßÁ


ßÁÜ•­²�ýßÁ

ßÁ
ßÁ
ßÁ!°‚��üßÁ


ßÁ!°ÂC?úßÁ

ïßÁó$¸â¹ûßÁ
ïßÁÀ~¤m(úßÁ


Q|^ðßÁ•™xl¼ûßÁ


€ÿÿÿÿ

(ñßÁäìªŽ0ýßÁ
)ñßÁÎWé©IýßÁ
,ñßÁÎW©�býßÁ
+ñßÁÎW©‡zýßÁ
$ñßÁ®G•••ýßÁ
,ñßÁ‚~É)±ýßÁ
,ñßÁ‚~É˜ÉýßÁ
,ñßÁ‚~É�âýßÁ
,ñßÁ‚~‰vúýßÁ
+ñßÁ®G�º
þßÁ
+ñßÁ®GÁ(#þßÁ
ßðßÁäìêÒ/ýßÁ
ßðßÁäìªAHýßÁ
ßðßÁäìj°`ýßÁ
âðßÁÎWiËyýßÁ
âðßÁÎW):’ýßÁ
ØðßÁ®GÁA¨ýßÁ
âðßÁÎW©�ÃýßÁ
ÛðßÁ®GA�ÙýßÁ
ÛðßÁ®G�ŽñýßÁ
àðßÁ‚~I(�þßÁ
ÛðßÁ®G•k"þßÁ
��žðßÁÎW©Q0ýßÁ
ÈœÒ¡ðßÁÎW©ÀHýßÁ
[À”ðßÁ®GAÈ^ýßÁ
›X—ðßÁ®GA7wýßÁ
@:ŸðßÁ‚~ÉÑ—ýßÁ
œßWðßÁÎW©Q0ýßÁ
\øWðßÁÎW©ÀHýßÁ
�CNðßÁ®GAÈ^ýßÁ
›‘PðßÁ®GA7wýßÁ

¢ü �ðßÁÀ~$~.ýßÁ
¹%
ðßÁÀ~$íFýßÁ
™��ðßÁ:¢<¥dýßÁ
‘9ê�ðßÁäì*òxýßÁ
‘¹Q�ðßÁäì*a‘ýßÁ
\m¾ïßÁÎW©Q0ýßÁ
\m¾ïßÁÎW©ÀHýßÁ
\m¾ïßÁÎWi/aýßÁ
È�ãÁïßÁÎWižyýßÁ
�i·ïßÁ®GA¦•ýßÁ
q‰dïßÁÀ~$Á-ýßÁ
ŽqˆnïßÁÀ~$0FýßÁ
q‰dïßÁÀ~äž^ýßÁ
q‰dïßÁÀ~ä
wýßÁ
1ÓdïßÁÀ~ä|•ýßÁ
Ž1ö
ïßÁÀ~$I,ýßÁ
Ž1ö
ïßÁÀ~$¸DýßÁ
q•�ïßÁÀ~ä&]ýßÁ
q•�ïßÁÀ~ä•uýßÁ
ŽqŽ�ïßÁÀ~ä�ŽýßÁ

ùiœðßÁ®G•	ãýßÁ
üŒ–ðßÁÀ~¤D�þßÁ
ù•VðßÁ®G��±ýßÁ
|�QðßÁÀ~$ZäýßÁ
¢üóQðßÁÀ~¤��þßÁ
‘¹g�ðßÁäìêÙ²ýßÁ
‘¹˜�ðßÁäìj•åýßÁ
È\Ý�ðßÁÎW)Õ�þßÁ
›�³ïßÁ®G�Û±ýßÁ

€.»ïßÁ‚~‰U�þßÁ
ŽqâkïßÁÀ~¤n²ýßÁ
Ž±˜kïßÁÀ~$�åýßÁ
±OaïßÁÀ~¤½�þßÁ
q��ïßÁÀ~¤²±ýßÁ
Žq��ïßÁÀ~$ZäýßÁ
1a�ïßÁÀ~¤��þßÁ


ðßÁk6&—‹ûßÁ














ßÁÜ³þ�UÿßÁ



•¨�ÖîßÁÔ‚è� ÿßÁ



õßÁ�'kÍëüßÁ

Ðƒf}Ë@´Èv¾ÿiÈ@
õßÁ¶`©��ýßÁ

Ðƒf}Ë@´Èv¾ÿiÈ@
õßÁþÔ€P3ýßÁ

Ñ
­¤Ì@´Èv¾ÿiÈ@
õßÁª•	�`ýßÁ

ù~ªFÀ@´Èv¾ÿiÈ@
Ðƒf}Ë@´Èv¾ÿiÈ@
õßÁ'1

ù~ªFÀ@´Èv¾ÿiÈ@
Îù�VÊ@´Èv¾ÿiÈ@
õßÁÙ�#`ÆýßÁ

{\ÓßË@´Èv¾ÿiÈ@
õßÁ‹l• öýßÁ

ù~ªFÀ@´Èv¾ÿiÈ@
Ðƒf}Ë@´Èv¾ÿiÈ@
õßÁ�p¢í!þßÁ

ù~ªFÀ@´Èv¾ÿiÈ@
Îù�VÊ@´Èv¾ÿiÈ@
õßÁç°z%^þßÁ


ÿÿÿÿ�W�€ÿÿÿÿ


2—1†(A´Èv¾ÿiÈ@
ÿÿ
�W2#'A´Èv¾ÿiÈ@

1ú½°(A´Èv¾ÿiÈ@
ÿÿÿ
,€ÿÿÿÿiV
€ÿÿÿÿ

'×Ù¹&A´Èv¾ÿiÈ@

ßÁžï?‰­

ýßÁ


�ßÈ
)A´Èv¾ÿiÈ@
ÿÿÿ
¨¾N—'A´Èv¾ÿiÈ@

ßÁŒl¿áüýßÁ

ZYþH)A´Èv¾ÿiÈ@
ÿÿÿ

\´�¬'A´Èv¾ÿiÈ@

Á


•ûßÁ
›úßÁ



®GA´ÙðßÁŒU••�úßÁ








�õßÁ&D*1yÿßÁ
�õßÁ


ßÁù@ìCæúßÁ

ßÁ»
áÉ¹úßÁ


ßÁpD„û�ýßÁ

ßÁ*’5ß ýßÁ

 
åðßÁ!°BWìüßÁ


ÿn>òôßÁ�À4�ÀüßÁ








2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



ßÁnV�n-ýßÁ

ßÁ3Ë"G½ýßÁ


»ãûßÁg£¾Í¬ýßÁ


º•z(…ûßÁaÀÇ
]ýßÁ
ßÁ—yâ�¤ýßÁ

ßÁšI�º¼ýßÁ


þßÁ¤¸�±­ýßÁ
ýßÁç„½TiýßÁ
üßÁb›içFýßÁ

.�èüßÁ‘�^�týßÁ



ßÁg£>Q«úßÁ

6�BOþßÁ?Q´1	üßÁ


1¿Ñ¯þßÁg£¾¡jüßÁ


›þßÁ.>Õ68üßÁ
®)ÁûßÁ€0mžBýßÁ

 ßÁg£~] üßÁ
?�ÿßÁ,Ä~Å�úßÁ
ïþßÁ'"øgèûßÁ

ÿßÁÜ¡Ú1iýßÁ


�ì|ÿßÁãÂ…
ZþßÁ
 þßÁ'"c
•þßÁ


´º:üßÁK•iðúýßÁ
�ËƒûßÁ½GØ‘
þßÁ
HÞ=ùßÁ=y7,�þßÁ




 


ßÁ×¤´i¦üßÁ

ßÁZáçl6þßÁ
 ßÁ×\À¹,ýßÁ


ßÁšI’ü*ýßÁ

úßÁ.“èpêùßÁ








úßÁZ�§�IúßÁ

úßÁ,Äþ�€úßÁ




úßÁaÀ�ŸÁúßÁ




ßÁ,Ä~�ÞúßÁ
úßÁ,Ä~"�ûßÁ


úßÁ,	"Æ,ûßÁ












úßÁg£~µ¨ûßÁ






çÖ²¦úßÁ,	"³ÁûßÁ
úßÁ,	"ÃèûßÁ



ßÁ,Ä~Î�üßÁ
úßÁ^¬z»9üßÁ





ôüßÁ
�ýßÁ
*ýßÁ







�
 Û�ß¸ýßÁ„ý‚4qþßÁ




tú)¨ûßÁg£¾©hþßÁ




 



Á







EAÿßÁ„ý�ï±þßÁ
Á






ÏúßÁ.“hH•üßÁ
ÿ


ßÁ



£þ�žüßÁ
ßÁ

!Ðk\YþßÁ

Á

þßÁ
Kb�£þßÁ





ú•lÿßÁ�“>ÆºùßÁ
�ùßÁ•£HÞqÿßÁ
�ùßÁøý�Ú„ÿßÁ
�ùßÁ�“^Â”ÿßÁ


ßÁÂ³þ�UÿßÁ



ÉÖÍmÿßÁÆ‚è� ÿßÁ




Á



üßÁ¿H½5ÿüßÁ









$£•ßüßÁ
 



ÏúßÁÆ��¼ÅüßÁ


ßÁg£>øÿþßÁ


ßÁg£>•]üßÁ
ßÁˆS•—yúßÁ












1?†ËúßÁg£þ:¾ùßÁ
ßÁˆS•—yúßÁ





Áüí£CqÿßÁ


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


EW-11�


105�

233�

302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


101.27�


SHEET  2 OF 3�


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’-2�"

1’-1�"

1’-5�"

1’-3�"

1
"

SCALE

NOT TO

FORM REMOVAL)

(PERMITTED FOR EASY

BEVEL SLOT DETAIL

CUBIC YARDS

CONCRETE

CLASS A3

MESH (FLATTENED)

EXPANDED STEEL

MARKER DETAIL

UNDERDRAIN OUTLET

4
’-

0
"

3
’-

0
"

ALUMINUM PLATE

.08 INCH MIN.
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SPECIFICATIONS.

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

 

MARKER TO BE PLACED AT ALL EW-12 UNDERDRAIN INSTALLATIONS.

  

NO. 11 WHITE PAINT.

BRIDGE SPECIFICATIONS.  IF PAINTED THE FINAL COAT SHALL BE NO. 13 ALUMINUM PAINT OR

STEEL POSTS AND PLATES TO BE PAINTED OR GALVANIZED IN ACCORDANCE WITH THE ROAD AND

 

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

 

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.

 

OF 70 PSI TESTED ACCORDING TO ASTM 2412.

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

 

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 LOCATIONS
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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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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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H�


Z�


D2
�


X�


D�


W2�
W1�


D1�



X�


W�
 3�


W�
 4�


A�


B�


‚"�


‚"�


T-DI-5
�


WELD�


COVER DIMENSIONS AND QUANTITIES�


W1�
 D�
 D1�
 X�
 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.�


ST'D. �

RISER�

UNIT�


ST'D. �

RISER�

UNIT�


H�


DIT
CH F

ROM P
LANS �




FOR S
AG C

ONDIT
IO

N �



OR B
ACK-U

P B
ERM

 O
N �




GRADE A
S D

IR
ECTED �




BY THE E
NGIN

EER�


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•"�


2'-9"�


2'-3"�


2'-9"�


2'-3"�
 1'-8ˆ"�


1'-6Œ"�


1'-0…"�


1'-6Œ"�


1'-8ˆ"�


8"�


6"�


12"�


4•"�


 �


 �


4•"�


 �


 �


16"�


 �


 �


2'-2"�


2'-8"�


2'-8"�


A I�


A III�


PAVED O
R �




UNPAVED D
ITCH�


AS R
EQUIR

ED �



ON PLANS�
 1.�

 �

2.�

 �

3.�

 �

4.�

 �

5.�

 �

6.�

 �

7.�

 �

 �

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�


DETAIL A�


A�


B�


B�


A�
A�


B�


B�


GRATE�

(GALVANIZED)�


COLLAR�


(GALVANIZED)�
MEDIAN DITCH�


SECTION�

DITCH LINE�


SECTION�


NOTES:�


STANDARD PRECAST TOP UNITS�
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D�
X�
 X�


B-2�


Y�


2"�
2"�


FOOTING�


X�
 Y�


D�
 MINIMUM�
 MINIMUM�


36"�


48"�


60"�


72"�


84"�


96"�


4"�


5"�


5"�


6"�


7"�


8"�


6"�


6"�


8"�


8"�


8"�


8"�


18"�


24"�


36"�


48"�


60"�


66"�


21"�


27"�


42"�


54"�


66"�


72"�


D   8"   2X�


STEPS (AS REQ'D.)�


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


6" x 6" - W5.5 x W5.5 WELDED�

WIRE FABRIC OR EQUIVALENT AREA�


DEPTH "H" OF 36" DIAMETER BASE UNIT RESTRICTED �

TO 4'-0" MAXIMUM.�


V
A

R
IE

S
�




SUGGESTED�

MAX. PIPE SIZE�


ABSOLUTE�

MAXIMUM  �


B-1�


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

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

 �

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

  �

CONCRETE SHALL BE 4000 PSI.�

 �

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

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

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

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

THE OUTSIDE DIAMETER OF THE PROPOSED PIPE.�

 �

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

 �

"D" IS NOMINAL DIAMETER.�

 �

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.�

 �

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

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


ONE THROUGH PIPE ONLY. (ONE PIPE ENTERING AND �

ONE PIPE EXITING STRUCTURE)�


1.�

 �

 �

2.�

 �

3.�

 �

4.�

 �

 �

 �

 �

 �

5.�

 �

6.�

 �

7.�

 �

 �

 �

8.�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


B-1, B-2�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


103.11�


REVISION DATE�
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WEEP HOLE (AS REQ'D.)�


DOGHOUSE WITH FOOTING�


DIMENSIONS�


ALTERNATE JOINT�


DETAIL�


NOTES:�


MONOLITHIC�


STANDARD PRECAST BASE UNITS�
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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�
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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 �

VARY BY MANUFACTURER.�


DI-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


104.01�


REVISION DATE�
 233�


302�


SEE DETAIL A�


SEE DETAIL B�


SEE DETAIL B�
HARDWARE�

CLOTH�


3" DIAMETER�

WEEP HOLE�

SEE NOTE 8�


SECTION C-C�
 SECTION D-D�


GRATE DETAIL�


A�
A�


PLAN�


SECTION A-A�


CONCRETE QUANTITIES FOR MIN. DEPTH�


B�
B�


SECTION B-B�


COLLAR DETAIL�


N0TES�


C�

C�


D�


D�


DETAIL B�


DETAIL A�


STANDARD DROP INLET�

12" - 24" PIPE:  MAXIMUM DEPTH (H) = 10'�
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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�
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1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


22�
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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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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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C

FRONT ELEVATION

D

C

B

B

D

A

A

SECTION A-A

SECTION C-C

DETAIL "A"

COLLAR

SECTION B-BSECTION B-B

SECTION D-D

D

PLAN

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

302

233

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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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�
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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�


302�


DI-10J, 10K, 10L�


H
  

 (
P

IP
E

 D
IA

M
E

T
E

R
  

2
4

")
 M

IN
.�




2
0

'-
0

" 
M

A
X

.�



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�
+�
 +�


+�
 +�


+�


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
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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
"
 
T

O
 

@ 12" C-C

5 BARS U-1 
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CONCRETE MEDIAN BARRIER DROP INLET
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PAVEMENT
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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�
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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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FINISHED�

DIMENSION�


1‚"�


1ƒ"�


1‚
"�




1…
"�




3
‚"

�



†"
�




3"�


†"�


†"�


†"�


†"�


3"�


1"�



MACHINE�
MACHINE�


2'-4" DIA.�


1'-10" DIA.�


1'-10" DIA.�


MACHINE�
 MACHINE�

„"�


†"�


1"�



‚"�



†"�


„"�


1•"�


ƒ"�


1•"�


ƒ"�


ƒ"�

ƒ"�


1•"�


1'-9ƒ" DIA.�


LETTERING OPTIONAL�


ƒ" x 1•" SLOT�


APPROXIMATE WEIGHT�


CAST IRON�


FRAME  86 È 4 LBS.�


COVER  83 È 4 LBS.�


ƒ" x 1•" �

SLOT�


1.�
 THE LETTERS V.D.O.T. ARE OPTIONAL, IF USED THE LETTERS ARE TO BE �
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H

GROUND LINE

TOP OF FILL

EARTH

MIN. 1/10 D
D

MIN. 1/10 D

MIN. 1/10 D

D
/
2

EARTH

H

TOP OF FILL

MIN. 1/10 D

D
/
2

MIN. 1/10 D
EARTH

MATERIAL

BEDDING

H

TOP OF FILL

X X

H

GROUND LINE

TOP OF FILL

DX X

H

GROUND LINE

TOP OF FILL

EARTH

DX X

DX X

MIN.

TOP OF FILL

D
/
2

H

1.5 x D MIN.1.5 x D MIN.1.5 x D MIN.1.5 x D

DX X

MIN.1.5 x D MIN.1.5 x D

4
"

4
"

MATERIAL

BEDDING

PB-1

REFERENCE

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

EMBANKMENT

D
 
 
1
2
"
 

D
 
 
1
2
"
 

D
 
 
1
2
"
 

D
 
 
1
2
"
 

D
 
 
1
2
"
 

D
 
 
1
2
"
 

+ + +

+ + +

b
b

D
/
2

d d d

ddd

D
/
2

D
/
2

1/10 D

MIN. 

MATERIAL

BEDDING

SOIL

UNYIELDING

ROCK OR

MIN. 8", MAX. 24"

�" PER 1’ OF H

MATERIAL

BEDDING

SOIL

UNYIELDING

ROCK OR

MATERIAL

BEDDING

MAX. 24"

MIN. 8",

1" OF H

�" PER
MATERIAL

BEDDING

LINE

GROUND

LINE

GROUND

LINE

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

AND BRIDGE SPECIFICATIONS.

IN ACCORDANCE WITH SECTION 302 OF THE ROAD

FOR PLASTIC PIPE CLASS   BACKFILL MATERIAL
SPECIFICATIONS.

WITH SECTION 302 OF THE ROAD AND BRIDGE 

REGULAR BACKFILL MATERIAL IN ACCORDANCE
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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. 

+
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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
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CORRUGATED ALUMINUM ALLOY 
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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"
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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
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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)

0.280

MINIMUM HEIGHT OF COVER IN FEET

INCHES

 

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:

+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.

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

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS
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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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REVISION DATE

302

232

07/16

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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2016 ROAD & BRIDGE STANDARDS
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302
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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

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



PC-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
302

232

ROAD AND BRIDGE STANDARDS

SHEET 11 OF 18

107.15

REVISION DATE

07/16

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

12

11

10

11

11

11

11

28

26

25

24

22

21

20

19

18

17

15

16

14

13

12

26

20

17

15

15

14

13

13

12

12

12

12

11

11

11

10

36

34

32

31

29

28

27

24

23

22

21

19

17

34

25

20

18

16

15

14

13

12

11

19

18

17

17

16

16

22

28

26

25

24

22

21

20

19

18

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

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

25

24

22

21

20

19

18

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
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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

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



VIRGINIA DEPARTMENT OF TRANSPORTATION

PC-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.18

SHEET 14 OF 18

302

232

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

11/15

0.8

1.2

1.4

1.8

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 

S
T

A
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D
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D
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E
X

T
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A
 

H
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A
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P
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E

H
E

A
V

Y
 

P
IP

E

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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12

15

18

24

30

36

0.8

1.2

1.8

3.1

7.1

4.9

18

21

24

30

36

1.7

2.3

3.0

4.7

6.9

42

48

20

20

19

18

17

18

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

20

19

18

17

18

SQ. FT.

 

AREA

FEET

HEIGHT OF COVER

MAXIMUM 

INCHES

 

DIAMETER

POLYPROPYLENE PIPE (PP) 
(SEE NOTE 6)

9.6

12.6

9.6

12.6

15.9

19.6

54 16

60 16

24

24

POLYVINYLCHLORIDE PROFILE WALL PIPE (PVC)

41

40

37

34

34

25

25

21

19.6 1760

(SEE NOTE 5)

NOTES:

PIPE DIAMETER

36" AND ABOVE

12" TO 30"

� DIAMETER

18"

TABLE A

+

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

7.

6.

  

  

5.

 

4.

 

 

 

 

 

 

 

 

 

3. 

 

 

 

 

 

2.

  

1.

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 

HEIGHT OF COVER VALUES FOR 36" THROUGH 60" APPLY TO TYPE D.

HEIGHT OF COVER VALUES FOR 12" THROUGH 30" DIAMETER APPLY TO TYPE S.  

HEIGHT OF COVER VALUES FOR 42" THROUGH 60" APPLY TO TYPE S ONLY.

HEIGHT OF COVER VALUES FOR 12" THROUGH 36" DIAMETER APPLY TO TYPE C OR S.  

 

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

 

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 

 

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 

 

BRIDGE DESIGN SPECIFICATIONS. 

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

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
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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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CULVERT AND STORM SEWERS

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�


NOTES:�


.013�


.029�


12" Min.�


12" Min.�


SECTION OF BRICK MASONRY �

PIPE PLUG�


.049�


.100�


.166�


.246�


.340�


.449�


.573�


.711�


.864�

1.031�

1.213�

1.409�


1.620�

1.846�

2.086�

2.340�


BACKFILL�


12" MIN.�


12" MIN.�


DOUBLE ROW �

BRICKS SHALL�

BE EMPLOYED�


DOUBLE ROW�

BRICKS SHALL�

BE EMPLOYED�


EXISTING PIPE�

BACKFILL�


EXISTING �

CONC.  PIPE�


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�


CLASS A-3�

CONCRETE�


BACKFILL�


PIPE�


SIZE�


CU.YDS �

BACKFILL PER�

LINEAR FOOT�


CU.YDS �

PER EACH�


CONC. PLUG�


TO BE FURNISHED WHERE APPLICABLE.�

MALE OR FEMALE PLUG DESIGN�


SECTION OF PRECAST PIPE PLUG�


BACKFILL IS TO BE EITHER FLOWABLE BACKFILL OR FINE AGGREGATE�

AS PER THE SPECIFICATIONS AND IS TO BE PAID AS CUBIC YARDS�

OF FLOWABLE BACKFILL.�


FOR PLACEMENT OF STRUCTURES, SEE ROADWAY PLAN SHEETS.�

 �

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

WILL BE PERMITTED.�


PRECAST NOTES :�


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


CONCRETE AND REINFORCING STEEL  SHALL  BE IN ACCORDANCE WITH AASHTO �

M170.�


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

DESIGN WILL BE ACCEPTABLE UPON APPROVAL BY  THE ENGINEER.�


EXISTING PIPE�


MASONRY�

BRICK�


EXISTING �

INVERT �

ELEVATION�


8"X8" OPENING FOR �

BACKFILL INSTALLATION�

AT BOTH ENDS OF PIPE�


EXISTING �

BOX �

CULVERT�


8"X8" OPENING FOR �

BACKFILL INSTALLATION�

AT BOTH ENDS OF �

BOX  CULVERT�


DOUBLE ROW BRICKS �


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PP-1�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


107.23�


REVISION DATE�


SUGGESTED 8" X 8" OPENING �

TO FACILITATE INSTALLATION �

OF BACKFILL AT BOTH ENDS �

OF PIPE FOR ALL TYPES OF �

PIPE PLUGS.�


B�


B�


A�


C�


SECTION A-A�


C�


SECTION C-C�


SECTION  B-B�


A�


DETAILS FOR BACKFILLING ABANDONED CULVERTS�
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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
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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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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�
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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�
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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"�
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 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.�
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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.�
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JUNCTION SLOT

JUNCTION SLOT

VARIABLE VARIABLE

JUNCTION SLOT

ANCHOR SLOT

ANCHOR SLOT

CHECK SLOT

TERMINAL FOLD

9" MAX.
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"

TERMINAL FOLD

VARIABLE

VARIABLE

CHECK SLOT

EC-2

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

113.02

REVISION DATE

606

244

NOTES:

4
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X
.

3
'-
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"
 
T
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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 

07/16

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

0
"

3
'-

0
"

1'
-
0
"

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-3

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.03

SHEET 1  OF 3

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 )
07/16
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SECTION A-A

DETAIL 1 DETAIL 2

SECTION A-A
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A
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NOTES:
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M
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.

S
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S

*

*

RADIUS=S

4.

3.

  

2.

  

1.

W

M
IN
. 

3
S

S
 

M
IN
.

S
 

M
IN
.

*

3H

3H

EC-3

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
414

303

245

204
ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

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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WATER T
ABLE

4'-0"

2'-0"

2'-0"

3
'-
0
"

5
'-
0
"

5
'-
0
"

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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CL

A

A

CL
TOE OF FILL

ENDWALL

CULVERT

F
L

O
W

FLOW

TOE OF FILL

TOE OF FILL

FLOW

TOE OF FILL

FLOW

CL

CHECK DAM

SILT FENCE/CHECK DAM AT TOE OF FILL

TYPICAL DETAIL FOR TEMPORARY

FENCE

SILT

SECTION A-A

CL

CHECK DAM

CHECK DAM

 
F

L
O

W

CHECK DAM

FLOW

TEMPORARY SILT BARRIERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-5

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.07

SHEET  1  OF 4

SILT FENCE/CHECK DAM AT CULVERT

TYPICAL DETAIL FOR TEMPORARY 

SILT FENCE

3’-5’

TYPE A OR B

SILT FENCE

TEMPORARY

SHEET FLOW

SILT FENCE (TYPE A & B) AND BRUSH BARRIER 

303

245

242

107

NOTES FOR SILT FENCE TYPE A & B:

NOTE:

NOTE:

BRIDGE SPECIFICATIONS, AND STANDARD EC-4.

CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE ROAD AND 

STANDARD EC-4.

AND BRIDGE SPECIFICATIONS, AND 

IN ACCORDANCE WITH THE ROAD 

CHECK DAM IS TO BE CONSTRUCTED 

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

08/14

MATERIALS FOR ALL SILT FENCE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 242 OF THE VDOT ROAD & BRIDGE SPECIFICATIONS.11.

PLANS. SEE DETAIL ON SHEET 3 (BOTTOM RIGHT).

5’ BETWEEN THE TWO ROWS. THIS OPTION MAY BE USED AT ALL LOCATIONS SPECIFYING TYPE B SILT FENCE UNLESS OTHERWISE PROHIBITED BY THE 

AS AN ALTERNATIVE TO UTILIZING TYPE B SILT FENCE, TWO ROWS OF TYPE A SILT FENCE MAY BE PLACED PARALLEL TO EACH OTHER WITH 3’ TO 10.

FOR AREAS REQUIRING TYPE B SILT FENCE, A MINIMUM LENGTH OF 100 LINEAR FEET SHALL BE INSTALLED.9.

BE APPROVED BY THE ENGINEER, BUT MUST BE NO MORE THAN 6" BY 6".

WIRE FENCE (TYPE B ONLY) SHALL BE A MINIMUM OF 14 GAUGE WELDED WIRE WITH A MESH SPACING OF 2" BY 4". ALTERNATIVE MESH SPACING MAY 8.

GROUND.

WIRE FENCE (TYPE B ONLY) SHALL BE FASTENED SECURELY TO THE FENCE POSTS WITH WIRE TIES AND EMBEDDED A MINIMUM OF 2" IN THE 7.

WIRE FENCE SHALL BE MADE WITH TIES SPACED EVERY 24" HORIZONTALLY AT BOTH THE TOP AND VERTICAL MIDPOINT OF THE GEOTEXTILE FABRIC.

GEOTEXTILE FABRIC SHALL BE FASTENED SECURELY TO THE POSTS (TYPE A & B) AND WIRE FENCE (TYPE B ONLY). THE ATTACHMENTS TO THE 6.

WHEN TWO SEPARATE SECTIONS OF GEOTEXTILE FABRIC ADJOIN EACH OTHER, THEY SHALL OVERLAP BY 6" AND BE DOUBLE FOLDED.5.

SHEETS 2 AND 3. SLICING SHALL BE ACCOMPLISHED IN ACCORDANCE WITH SECTION 303 OF THE ROAD AND BRIDGE SPECIFICATIONS.

SLICING IS AN APPROVED ALTERNATIVE TO TRENCHING FOR ANCHORING THE GEOTEXTILE FABRIC INTO THE GROUND SHOWN IN DETAILS A(2) & B(2) ON 4.

IN DETAILS A(2) & B(2) ON SHEETS 2 AND 3.

GEOTEXTILE FABRIC SHALL BE EMBEDDED 12" INTO THE GROUND (6" VERTICALLY AND 6" HORIZONTALLY ALONG THE BOTTOM OF TRENCH) AS SHOWN 3.

FOOT.

WOODEN POSTS SHALL BE OAK AND HAVE MIN. DIMENSIONS OF 2" BY 2". STEEL POSTS SHALL HAVE A MINIMUM WEIGHT OF 1.33 POUNDS PER LINEAR 

ALL POSTS SHALL BE DRIVEN 24" MIN. INTO THE GROUND AND SHALL EXTEND 6" ABOVE THE FILTER FABRIC (TYPE A) OR WIRE FENCE (TYPE B). 2.

TYPE B SILT FENCE MUST BE USED WHERE THE FILL HEIGHT EXCEEDS 20 FEET.

USE OF TYPE A SILT FENCE IS LIMITED TO A FILL HEIGHT OF 20 FEET OR LESS.1.

(
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E
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O
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1
)
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IL
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H
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VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-5

PROFILE VIEWSECTION VIEW

TEMPORARY SILT BARRIERS
SILT FENCE (TYPE A & B) AND BRUSH BARRIER 

303

245

242

107

SILT FENCE TYPE A

REFERENCE

SPECIFICATION

6
"

SHEET FLOW

6"

2
4
"
 

M
IN
.

 FLOW

SHEET

2
4
"
 

M
IN
.

*

SURFACE

GROUND 

2
4
"
 

M
IN
.

6’ MAX.

WOODEN FENCE POST

6
"

M
IN
.

MIN.

M
IN
.

SURFACE

GROUND 

GEOTEXTILE FABRIC

GEOTEXTILE FABRIC

COMPACTED EARTH

GEOTEXTILE FABRIC

6" MIN.

6" MIN.

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

SHEET 2  OF 4

113.07A

REVISION DATE

WOODEN FENCE POST
WOODEN FENCE POST

SEE SHEET 1 FOR NOTES

DETAIL A(1)

DETAIL A(2) AT RIGHT

SEE ENLARGED 

DETAIL A(2)

(SEE NOTE 2)

6" MINIMUM

(SEE NOTES 3, 4, 5, & 6)

GEOTEXTILE FABRIC

THOROUGHLY

FABRIC, COMPACT

OF GEOTEXTILE 

ANCHOR BOTTOM

FILL TRENCH TO

(SEE NOTES 3 AND 4)

 6" VERTICALLY.

 OF 6" HORIZONTALLY AND

 FABRIC IN TRENCH A MIN.

EMBED GEOTEXTILE

2016 ROAD & BRIDGE STANDARDS
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TEMPORARY SILT BARRIERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

EC-5

SILT FENCE (TYPE A & B) AND BRUSH BARRIER 
303

245

242

107

PROFILE VIEWSECTION VIEW

SILT FENCE TYPE B

C
L

SHEET FLOW

REFERENCE

SPECIFICATION

3
0
"
 

M
IN
.

6
"

6
"

SHEET FLOW

2
4
"
 

M
IN
.

2
4
"
 

M
IN
.

2
4
"
 

M
IN
.

3
0
"
 

M
IN
. 

W
IR

E
 
F

E
N

C
IN

G**

*

SURFACE

GROUND 

*
*

WIRE FENCE

WIRE FENCE

WIRE FENCING

INTO THE GROUND

TO BE EMBEDDED 2" 

10’ MAX.

STEEL FENCE POST

6" MIN.

M
IN
.

2
"
 

M
IN
.

2
"
 

M
IN
.

M
IN
.

3’ TO 5’ 3’ TO 5’

SURFACE

GROUND 

 FENCE TYPE A

TEMPORARY SILT

GEOTEXTILE FABRIC

GEOTEXTILE FABRIC
FABRIC
GEOTEXTILE 

COMPACTED EARTH

 FLOW
SHEET

6" MIN.

2" MIN.

6" MIN.

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

08/14

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.07B

SHEET 3 OF 4

SEE SHEET 1 FOR NOTES

STEEL FENCE POST
STEEL FENCE POST 

(SEE NOTE 10)

(SEE NOTES 3, 4, 5, & 6)

GEOTEXTILE FABRIC

(SEE NOTES 3 AND 4)
6" VERTICALLY.
HORIZONTALLY AND 
A MINIMUM OF 6" 
FABRIC IN TRENCH 
EMBED GEOTEXTILE 

DETAIL B(2) AT RIGHT
SEE ENLARGED 

(SEE NOTE 2)

6" MINIMUM

(SEE NOTE 7)

OF 2" INTO THE GROUND

TO BE EMBEDDED A MIN.

DETAIL B(1) DETAIL B(2)

ALTERNATIVE SILT FENCE TYPE B

(SEE NOTES 7 & 8)

WIRE FENCE

THOROUGHLY
FABRIC, COMPACT

OF GEOTEXTILE 
ANCHOR BOTTOM
FILL TRENCH TO

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



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  4 OF 4

113.08

REVISION DATE SILT FENCE (TYPE A & B), AND BRUSH BARRIER 

08/14

TO BE OVERLAPPED 6"

GEOTEXTILE FABRIC

2016 ROAD & BRIDGE STANDARDS
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ADJACENT�

CONCRETE�
 TEMPORARY�


FILTER�

BARRIER�


SEE�

NOTE 1�


SEE�

NOTE 1�


SEE�

NOTE 1�


CURB INLET�


CONCRETE BLOCK�


RUNOFF�

WATER WITH�

SEDIMENT�


OVERFLOW�

FILTERED WATER�


CURB INLET�


SEDIMENT�


THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB�

INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY �

TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUCTURE.�


15" TEMPORARY�

FILTER BARRIER�

ADJACENT TO CONCRETE�


2" X 4" WOOD STUD�

(TO KEEP FRONT BLOCKS IN PLACE)�


GRAVEL FILTER�

 3 COARSE AGGREGATE�


CONCRETE�

GUTTER (TYPICAL)�


12"�


CHECK DAM�


SEE�

NOTE 2�


D
IT

C
H
 F

LO
W

�



…" X …" MESH�


HARDWARE CLOTH�


…" X …" MESH�


HARDWARE CLOTH�


6"�



 3 COARSE�

AGGREGATE�


DITCH FLOW�
 2:1�

2:1�


 3 COARSE�

AGGREGATE�


CONCRETE�

GUTTER�


1'�


12"�


SEDIMENT�

FOREBAY�


6'�


H 
�


(1
8
" 

M
A

X
)�




POSTS AND TOP RAIL SHALL BE A NOMINAL 2•" X 2•"�

OR A 3" DIA. NO. 2 SOUTHERN PINE,  A NOMINAL 2" X 2"�

OAK, OR STEEL HAVING A MIN. WEIGHT OF 1.25 LBS. PER�

LINEAR FOOT AND A MIN.  LENGTH OF 5' FOR TEMPORARY�

SILT FENCES.�

 �

END OF FILTER BARRIER TO BE EMBEDDED INTO�

AGGREGATE. �

 �

IF A DROP INLET IS LOCATED IN A SAG IN THE DITCH�

GRADE, A CHECK DAM IS REQUIRED FOR EACH SIDE�

OF THE INLET THAT RECEIVES DITCH FLOW.�

 �

WHERE DRAINAGE AREAS EXCEED ONE ACRE OR DITCH�

GRADE EXCEEDS 3 , A TEMPORARY SEDIMENT FOREBAY�

SHALL BE INSTALLED WITH MINIMUM DIMENSIONS OF 12"�

DEPTH, 2' WIDTH AND 6' LENGTH.�


1.�


2.�


3.�


4.�


SEE STANDARD EC-5�

FOR TEMPORARY FILTER�

BARRIER INSTALLATION�

REQUIREMENTS�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


EC-6�


SPECIFICATION�

REFERENCE�


107�


242�


303�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


113.09�


SHEET 1  OF 2�


GEOTEXTILE PRODUCTS DESIGNED TO BE INSERTED INTO GRATED DROP INLETS�

OR DESIGNED TO COVER THE SLOTS OF SLOT DROP INLETS, THAT HAVE BEEN�

APPROVED FOR USE ON VDOT PROJECTS AND ARE FOUND ON VDOT'S SPEL LIST, �


MAY BE SUBSTITUTED FOR THE DROP INLET PROTECTION DEVICES DETAILED HEREON.�


NOTE:�


IF CHECK DAM IS LOCATED INSIDE CLEAR ZONE AND ADJACENT�

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

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


SPECIFIC APPLICATION�


NOTES�


TYPICAL TREATMENT FOR�


DROP INLET WITH CONCRETE�

GUTTER�


TYPICAL TREATMENT�


FOR DROP INLET�

WITHOUT CONCRETE GUTTER�


A�


A�


B�


B�


SECTION A-A�


SECTION B-B�


INLET PROTECTION�

(TYPE A)�


INLET PROTECTION �


(TYPE B)�


INLET PROTECTION�

(TYPE A AND B)�


2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



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

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

113.10

REVISION DATE

*

(TYPE C)

INLET PROTECTION

CHECK DAM

BRIDGE SPECIFICATIONS, AND STANDARD EC-5.

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

ROAD AND BRIDGE SPECIFICATIONS, AND STANDARD EC-4.

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.

FOR IN ACCORDANCE WITH THE ROAD AND BRIDGE SPECIFICATIONS.

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

07/16

SILT FENCE/CHECK DAM AT CULVERT

TYPICAL DETAIL FOR INSTALLATION OF TEMPORARY 

2016 ROAD & BRIDGE STANDARDS

2016 ROAD & BRIDGE STANDARDS



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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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�
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�




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�
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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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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

113.19

SHEET  1 OF 1

EC-15

MAY BE USED.

ONLY SSR PRODUCTS LISTED ON THE APPROVED PRODUCTS LIST 4.

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

WILL BE PAID IN ACCORDANCE WITH 603.04. 

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

FOR INSTALLATION, MAINTENANCE AND REMOVAL.

PAYMENT SHALL INCLUDE ALL MATERIALS AND LABOR NECESSARY 6.

MATERIAL AND STAKES SHALL BE REMOVED.  

SPREADING THE FILL MATERIAL ON THE SITE.  ALL NON-BIODEGRADABLE

THIS MAY BE ACCOMPLISHED BY CUTTING THE SOCK OPEN AND 

REMOVED FROM SLOPES AFTER STABILIZATION IS COMPLETE.  

PLACE TO BIODEGRADE.  COMPOST FILTER SOCKS SHOULD BE 

SEDIMENT TUBES USED IN SLOPE APPLICATIONS MAY REMAIN IN 3.

NEW 07/16

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.

SHALL NOT BE USED IN STREAMS. 

A SLOPE SHOULD BE PLACED 10' AWAY FROM THE TOE. SRR 

EROSION AND TO RETAIN SEDIMENT.  SRR APPLIED AT THE TOE OF

THE TOE OF SLOPES TO HELP REDUCE THE  EFFECTS OF SOIL

SRR SHALL BE INSTALLED ALONG THE GROUND CONTOUR, OR AT2.

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
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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.
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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
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