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

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS CIRCULAR PIPE BEDDING AND BACKFILL - METHOD "A"
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INLET PROTECTION (TYPE A AND B)

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

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

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

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

ROCK CHECK DAMS TYPE I AND II

SOIL STABILIZATION MAT SLOPE INSTALLATION TYPE C

SOIL STABILIZATION CULVERT OUTLET PROTECTION INSTALLATION

SOIL STABILIZATION MAT DITCH INSTALLATION TYPE A OR B

PROTECTIVE COVERING INSTALLATION CRITERIA

CULVERT OUTLET PROTECTION

STANDARD PIPE SPILLOUT FOR 21" - 30" PIPE CULVERTS

STANDARD PIPE SPILLOUT FOR 12" - 18" PIPE CULVERTS

PRECAST ENERGY DISSIPATOR

STANDARD ENERGY DISSIPATOR FOR USE WITH PAVED FLUME

PRECAST SPRING BOX

STANDARD SPRING BOX 

DITCH FLUME CONNECTOR 

STANDARD PRECAST PAVED DITCHES

STANDARD PAVED DITCHES

STANDARD PAVED FLUME FOR 12" - 24" PIPE CULVERTS

STANDARD RIPRAP AND SLOPE PROTECTION

STANDARD PAVED DITCHES

STANDARD RETROFIT EDGEDRAIN

PREFABRICATED GEOCOMPOSITE RETROFIT PAVEMENT EDGEDRAIN

STANDARD PAVEMENT EDGEDRAIN

STANDARD PAVEMENT EDGEDRAIN

STANDARD COMBINATION UNDERDRAINS (AT GRADE SAGS AND BRIDGE APPROACHES)

STANDARD COMBINATION UNDERDRAINS (AT LOWER END OF CUTS)

STANDARD SIDEWALK UNDERDRAIN 

PIPE UNDERDRAIN FOR USE WITH RAISED GRASS MEDIAN STRIPS

STANDARD GROUNDWATER UNDERDRAIN

DETAILS FOR BACKFILLING ABANDONED CULVERTS
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 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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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.

MIN. STEEL OR

4" X 8" X �"

@
LBS./FT.

6063-T6   .78

ALUMINUM ALLOY

AT 1.33 LBS./FT. OR

RAIL STEEL POST

U-TYPE ROLLED

MATERIAL

COMPATIBLE WITH POST

RIVIETS OR BOLTS

ALUMUNUM OR STEEL

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

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

EW-12

STANDARD ENDWALL FOR PIPE UNDERDRAINROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

101.32

REVISION DATE

501

302

233

105

7.

6.

5.

4.

3.

2.

1.

A A 

�"

1"

L

1"

6" 6"

6"

2’-0"1’-0"

6"

H

6" 6"

6"

1’-0"

4  MIN. GRADE

SLOPE

THE OUTLET PIPE (4" OR 6").

EW-12 AND PROVIDE A POSITIVE CONNECTION FOR 

COUPLER MUST BE FLUSH WITH OUTER SURFACE OF 

PIPE COUPLER TO BE CAST INTO ENDWALL. 

4"

6"

3:1

3:1

-5�"3’ 1’-1�"

4’-�" 1’-4�"

0.25

0.30

0.19

0.30

0.20

0.38

01/15

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

LEGEND PAGE

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

ALTERNATE JOINT DETAIL

FOOTING (B-2)

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

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

TEE SECTION BASE UNIT (B-3)

FOOTING (B-2)

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

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

TAPER REDUCER (R-3)

FLAT SLAB REDUCER (R-2)

RISER UNIT (R-1)

ECCENTRIC TAPER UNIT (T-MH-2)

CONCENTRIC TAPER UNIT (T-MH-2)

SPACER UNIT (T-MH-2)

MANHOLE FRAME AND COVER (T-MH-1)

FLAT SLAB TOP UNIT (T-MH-2)

DROP INLET TOP UNIT (T-DI-7)

DROP INLET TOP UNIT (T-DI-5)

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

SPACER UNIT (T-MH-2)

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

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

DROP INLET TOP UNIT (T-DI-2)

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

-

-

-

-

-

-
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T

S
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P

O

N

M

L

K

J

I

G

F

E

D

C 

B

A

SHALL BE DETERMINED BY THE CONTRACTOR FROM FIELD CONDITIONS.

ARE APPROXIMATE ONLY FOR ESTIMATING PURPOSES AND THE ACTUAL DIMENSIONS

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

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

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

103.03

103.11

103.11

103.11

103.12

103.11

103.11

103.11

103.10

103.10

103.10

103.09

103.09

103.09

106.02 THRU 106.06

103.09

103.08

103.07

103.09

103.09

103.05, 103.06

103.05, 103.06

103.04

103.03

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

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

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

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

GENERAL NOTES - PRECAST ROAD AND BRIDGE STANDARDS

REVISION DATE

103.02

SHEET 1  OF 1

REFER TO STANDARD SL-1 FOR SAFETY SLAB INFORMATION.

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

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

PLANS.

PRECAST UNITS TO COMPLETE A STRUCTURE UNLESS OTHERWISE NOTED ON THE 

THE MANUFACTURER WILL HAVE THE OPTION OF SELECTING THE COMBINATION OF 

PRECAST STRUCTURES WILL CONFORM TO SECTION 302 OF THE SPECIFICATIONS.

07/12

STRUCTURE.

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

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

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

HARDWARE CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE.

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

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

DOWELS, THEY SHALL NOT EXCEED �" DIAMETER.

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

APPROXIMATELY 12" CENTERS THROUGHOUT THE CONTACT LENGTH AND EXTENDING 

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

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

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

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

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

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

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

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

IN THE PRICE BID FOR THE STRUCTURE.

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

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

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

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

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



2"�


2"�

VAR.�


2"�

2"�


2"�


3"�


2"�


1
2
" 

M
A

X
.�




8"�


2'-3"�


7"�


2'-0"�
 1'-4"�


6"�



8"�
 8"�


2
'-4

"�



7"�



2'-0"�


6"�



8"�
8"�
8"�


2'-0"�


2'-0"�


4"�



8"�


1'-3"�


8"�
 8"�


2'-0"�


ST'D. DI-2�

COLLAR &�

GRATE�
 L 2•" X 2•" X ‚" GALV.�


 4 @�

8" C-C�


 4 @�

10" C-C�


  4 @ 6" C-C�


 4 @�

10" C-C�


 4 @�

10" C-C�


9
" 

M
IN

.�



1
2
" 

M
A

X
.�




ALLOWABLE�

CONSTRUCTION�

JOINT�


  4 @ �

4" C-C�


STANDARD RISER�

UNIT�


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


INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


1'-4"�


L 2•" x 2•" x ‚" GALV.�


2
'-4

"�



2
'-2

"�



7"�



1
2
" 

M
A

X
.�




9
" 

M
IN

.�



INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


L 2•" x 2•" x ‚" GALV.�


9
" 

M
IN

.�



VAR.�


DOWEL THROAT SECTION TO�

CHAMBER IF CAST SEPERATELY�

OR PROVIDE ALTERNATE VDOT�

APPROVED METHOD OF INTERLOCK.�


1.�

 �

2.�

 �

3.�

 �

4.�

 �

 �

5.�

 �

6.�

 �

7.�


H�


H�
 H�


PIPE SIZE�

"H" DIMENSION�

(CONCRETE PIPE)�


12"�


15"�


18"�


21"�


24"�


27"�


30"�


33"�


36"�


42"�


48"�


4'-8"�


4'-11‚"�


5'-2•"�


5'-5ƒ"�


5'-9"�


6'-0‚"�


6'-6•"�


6'-9ƒ"�


7'-1"�


7'-7•"�


8'-2"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


105�


233�


302�


T-DI-2�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


103.04�


SHEET  1  OF 1�


SLOT LENGTH "L"�


VARIES 20'-0" MAX.�


2'-2"�


 6
" 

�



M
IN

.�



LOCATION OF HOLE TO VARY WITH �

TYPE OF INLET CONSTRUCTED.  �

HOLE MAY BE SHIFTED RIGHT, LEFT�

OR CENTERED.�


SEE GENERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.�


CONCRETE TO BE 4000 PSI MINIMUM.�


REINFORCING STEEL IN ACCORDANCE WITH ASTM-615.�


DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL DIMENSIONS MAY �

VARY WITH MANUFACTURER.�


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


VERTICAL REINFORCING BARS TO BE CONTINUOUS THROUGH JOINT.�


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


MC 6X12�

GALV.�


B�


B�

A�


A�


SECTION A-A�


NOTES�


PLAN�


SECTION B-B�
 ALTERNATE SECTION B-B�


RECOMMENDED MINIMUM�


HEIGHT CHART�


STANDARD PRECAST TOP UNITS�
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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�
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 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�
 105�
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H�


WEEP HOLE (AS REQ'D.)�


DOGHOUSE WITH FOOTING�


DIMENSIONS�


ALTERNATE JOINT�


DETAIL�


NOTES:�


MONOLITHIC�


STANDARD PRECAST BASE UNITS�





ÌîßÁ�“>ÆºùßÁ




ßÁÜ³þ�UÿßÁ



•¨�ÖîßÁÔ‚è� ÿßÁ

�õßÁ3“H1yÿßÁ
�õßÁl£^o•ÿßÁ


ßÁÝÞŽæú̧ßÁ








ÿ›˜ôßÁæ
$X¶ðßÁ"Ð•o�úßÁ

!�*éðßÁ¤‚>ÉúúßÁ


ßÁ


 1•[÷ðßÁ¤‚¾g�ûßÁ


ßÁ



ßÁ
 1ÿG¥ôßÁi£>GqúßÁ
 ÿý”ôßÁi£~–ƒúßÁ
Scá�›ôßÁ²ÄžDŠúßÁ
 ßÁ0“(jÏúßÁ

ßÁi£¾ÝßúßÁ

ßÁ0“(�IûßÁ

ßÁi£¾’YûßÁ


 1?–³òßÁi£þC–úßÁ


?L£òßÁi£>“¨úßÁ


Sc!Z©òßÁ²Ä^A¯úßÁ





Scá.ŸôßÁ²Ä^•†ûßÁ





ScaÀ¥òßÁ²ÄÞÛ}ûßÁ


õßÁÌH_õ×üßÁ

%÷Ö|Ë@L7‰A€iÈ@ 1ÿÉHõßÁi£¾
�ýßÁ
õßÁ‡@�@ýüßÁ

�•UFÀ@L7‰A€iÈ@ 1ÿÉHõßÁi£>¬+ýßÁ


%÷Ö|Ë@L7‰A€iÈ@ 1ÿÉHõßÁi£~û=ýßÁ
õßÁ¤‚¾Æ1ýßÁ

@{�¤Ì@L7‰A€iÈ@ 1ÿÉHõßÁi£þ™býßÁ
õßÁ�Õœ•^ýßÁ

�•UFÀ@L7‰A€iÈ@ 1ÿÉHõßÁi£~8‡ýßÁ


%÷Ö|Ë@L7‰A€iÈ@ 1ÿÉHõßÁi£¾‡™ýßÁ
õßÁ¤‚þR•ýßÁ

�•UFÀ@L7‰A€iÈ@ 1ÿÉHõßÁi£>&¾ýßÁ



s–UÊ@L7‰A€iÈ@ 1ÿÉHõßÁi£~uÐýßÁ
õ

ß

Á

²

Ä

^

Ô

Ä

ý

ß

Á




ÙÍAßË@L7‰A€iÈ@ 1ÿÉHõßÁi£þ�õýßÁ
õßÁi£þ�õýßÁ

%÷Ö|Ë@L7‰A€iÈ@ 1ÿÉHõßÁi£~²�þßÁ
õßÁ²Ä^��þßÁ

�•UFÀ@L7‰A€iÈ@ 1ÿÉHõßÁi£þP>þßÁ



s–UÊ@L7‰A€iÈ@ 1ÿÉHõßÁi£> PþßÁ
õßÁÖÌ[HJþßÁ

�•UFÀ@L7‰A€iÈ@ 1ÿÉHõßÁi£¾>uþßÁ


2”î©Ô@L7‰A€iÈ@ 1ÿÉHõßÁi£þ•‡þßÁ


GõßÁÌH��}þßÁ


uƒ˜òÎ@L7‰A€iÈ@ 1ÿÉHõßÁi£~,¬þßÁ


GõßÁÌHŸ²¡þßÁ






��l�/AL7‰A€iÈ@ 1ÿ\%õßÁi£¾m�ýßÁ





Ýí¼�+AL7‰A€iÈ@ 1ÿ\%õßÁi£~[>ýßÁ
��€ÿÿÿÿ

\Óol+AL7‰A€iÈ@ 1ÿ\%õßÁi£þùbýßÁ
ÿ�t
€ÿÿÿÿ
ÿÿÿÿ

�n1¹1AL7‰A€iÈ@ 1ÿ\%õßÁi£¾ç™ýßÁ


ø•	€ÿÿÿÿ


K�Œ¯*AL7‰A€iÈ@ 1ÿ\%õßÁi£~ÕÐýßÁ
¼�€ÿÿÿÿ

�>òÜ1AL7‰A€iÈ@ 1ÿ\%õßÁi£þsõýßÁ


�n1¹1AL7‰A€iÈ@ 1ÿ\%õßÁi£~��þßÁ


�


þ, þßÁ


ßÆƒC0AL7‰A€iÈ@ 1ÿ\%õßÁi£>





ž�õßÁçÌßüYþßÁ





+€ÿÿÿÿ���€ÿÿÿÿ


¦o•�0AL7‰A€iÈ@ 1ÿ\%õßÁi£~Œ¬þßÁ

 
Æ€•hCðßÁÓ�ô�œúßÁ
 
 ³7òzƒûßÁ
 
šóßÁ¥Á•³@ÿßÁ

ÿßÁ


•1üßÁ


ûßÁ

1?#%õßÁi£~ü–üßÁ
 ÷Ü��–ïßÁ¬DO£©ýßÁ
£~MÅýßÁ
^–ïßÁi£þ”ÎþßÁ
Á
øîjðßÁi£¾æhüßÁ






ßÁë\!]ÓûßÁ


¢‚¾›yûßÁ

 






Á
Á


ûßÁ


TôüßÁåÌŸIñúßÁ


1•�ýüßÁ¢‚¾¶
ßÁ¢‚þ
��ûß

Á

þßÁ¥B�š�þßÁ

%÷Ö|Ë@L7‰A€iÈ@?!çvDþßÁB•}²FþßÁ
þßÁ`:Ùä<þßÁ

%÷Ö|Ë@L7‰A€iÈ@?!çvDþßÁB•ýPkþßÁ
þßÁ}|=�_þßÁ

�•UFÀ@L7‰A€iÈ@?!çvDþßÁB•}ï•þßÁ


�•UFÀ@L7‰A€iÈ@?!çvDþßÁB•½>¢þßÁ


�•UFÀ@L7‰A€iÈ@?!çvDþßÁB•ý•´þßÁ


�•UFÀ@L7‰A€iÈ@?!çvDþßÁB•=ÝÆþßÁ


@{�¤Ì@L7‰A€iÈ@?!çvDþßÁB•},ÙþßÁ
þßÁåÎ�#ÕþßÁ
�

¬0ï 0AL7‰A€iÈ@?!'Í%þßÁB•ýVFþßÁ
�

�x?÷/AL7‰A€iÈ@?!'Í%þßÁB•}õjþßÁ







Ëh�€ÿÿÿÿ6/�€ÿÿÿÿ

X








ßÁm�F.üûßÁ


�ùßÁÊ³Þr‚ÿßÁ
dÿßÁ�“>ÆºùßÁ





ßÁÂ³þ�UÿßÁ



•¨�nÿßÁÆ‚è� ÿßÁ




ß
Á



ßÁ






ýß
Á


�ZýßÁ


!gM þßÁB•½(ØýßÁ


Ë2ýßÁÌÕ—`CÿßÁ


ÿßÁ











ßÁÜ³þ�UÿßÁ




¤“£ÕîßÁWð‚h ÿßÁ




9
•"

�



9
•"

�



9•"�
 9•"�


4
'-2

"�



2
'-7

"�



2'-7"�
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H�


12"�
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9"�



4'-2"�


2'-7"�


• SECTION STEEL   �


DIMENSIONS FOR�


CAST IRON ONLY�


L 2•" x 2•" x ‚"�


2
•"

�



• SECTION CAST IRON�


1'-3•"�


•" x 4"�


2
'-7

"�



•" x 1•" x 4"�


•"
�




…"�


2•"�


(GRATE REMOVED)�


4" DEPTH AGGR.�

 68,   78 OR�

 8 x 6" WIDTH�


COLLAR�


12"-15"-18" OR 24"�


ADD 0.469 CU. YD. PER�

ADDITIONAL FOOT OF DEPTH. �


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

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

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

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


1.�


2.�


3.�


4.�


6.�


7.�


8.�


9.�


10.�


5.�


OPTIONAL�

BRACE RIBS�


LUGS�


10'-4" LONG�


ONE WELDED�

JOINT�


WELD ALL�

CONNECTORS�

TO COLLAR�


STUD SHEAR�

CONNECTORS�


INCLUDING�

LUGS�


INCLUDING�

CONNECTORS�


MI
N�
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DUMP NO WASTE - DRAINS TO WATERWAYS�


DUMP NO WASTE - DRAINS TO WATERWAYS�


1•"�
 1"�
 1"�


ƒ"�
1‚"�


1•
"�




2'
-6

"�



1"�



6"�



2'-6"�


1'-3"�


GRATE 363 È 18 LBS�

CAST IRON�


APPROXIMATE WEIGHT�


12"�


CAST�

IRON�


GALV.�

STEEL�


3 LBS�

43.6 LBS�


66 È�


2'-7"�


2"�


4"�


11.�


DUMP NO WASTE   DRAINS TO WATERWAYS�


2
•"

�



DEPTH OF INLET (H) TO BE SHOWN ON �

PLANS. FOR DEPTH GREATER THAN 10' USE �

STANDARD DI-1A�


THE "H" DIMENSION SHOWN ON THE �

STANDARDS AND SPECIFIED ON THE PLANS �

WILL BE MEASURED FROM THE INVERT OF �

THE OUTFALL PIPE TO THE TOP OF THE �

STRUCTURE. PLAN "H" DIMENSIONS ARE �

APPROXIMATE ONLY FOR ESTIMATING �

PURPOSES AND THE ACTUAL DIMENSIONS �

SHALL BE DETERMINED BY THE �

CONTRACTOR FROM FIELD CONDITIONS.�


WHEN SPECIFIED ON THE PLANS THE �

INVERT IS TO BE SHAPED IN ACCORDANCE �

WITH STANDARD IS-1. THE COST OF �

FURNISHING AND PLACING ALL MATERIALS �

INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE �

STRUCTURE.�


IN THE EVENT THE INVERT OF THE �

OUTFALL PIPE IS HIGHER THAN THE �

BOTTOM OF THE STRUCTURE, THE INVERT �

OF THE STRUCTURE SHALL BE SHAPED �

WITH CEMENT MORTAR TO PREVENT �

STANDING OR PONDING OF WATER IN THE �

STRUCTURE. THE  COST OF FURNISHING �

AND PLACING ALL MATERIALS INCIDENTAL �

TO INLET SHAPING IS TO BE INCLUDED �

IN THE BID PRICE FOR THE STRUCTURE.�


STEPS ARE TO BE PROVIDED WHEN H IS �

4'-0" OR GREATER.  FOR DETAILS SEE �

STANDARD ST-1.�


LUGS TO BE �

CAST WITH �

COLLAR�


9•"�


•" MIN RAISED �

LETTERING�


THIS ITEM MAY BE PRECAST OR CAST-�

IN-PLACE.�


  4 X 8" SMOOTH DOWELS AT �

APPROXIMATELY 12" C-C TO BE �

PLACED IN ALL AREAS ADJACENT �

TO ABUTTING CONCRETE TO PREVENT �

SETTLEMENT. IN LIEU OF DOWELS �

A 2"X4" NOTCH MAY BE PROVIDED. �

SEE STANDARD T-DI-3, 4 FOR �

ALTERNATE DESIGN.�


3" DIAMETER WEEP HOLE WITH 12"X12" �

PLASTIC HARDWARE CLOTH ‚" MESH �

OR GALVANIZED STEEL WIRE, MINIMUM �

WIRE DIAMETER 0.03", NUMBER 4 MESH �

HARDWARE CLOTH ANCHORED FIRMLY �

TO THE OUTSIDE OF THE STRUCTURE.�


CAST IN PLACE CONCRETE IS TO BE �

CLASS A3 (3000 PSI).  PRECAST �

CONCRETE IS TO BE 4000 PSI.�


ANY ALTERNATE METHODS OF ANCHORAGE�

MEETING THE APPROVAL OF THE ENGINEER�

MAY BE SUBSTITUTED FOR THE CAST IRON�

LUGS AS SHOWN HEREON. �


DUMP NO WASTE DRAINS TO WATERWAY �

LETTERING IS REQUIRED ON ALL DI-1�

GRATES.  LOCATION OF LETTERING MAY �

VARY BY MANUFACTURER.�


DI-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


104.01�


REVISION DATE�
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DETAIL B�


DETAIL A�


STANDARD DROP INLET�

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



4
'-8

"�



8"�



8"�



8"�


8'-0"�


6'-8"�
8"�


8"�



TYPE�


STEEL�


REINFORCING�

DI-�


2DD�


2EE�


2FF�


6.93�


7.20�


7.25�


Lin. Ft.�


MINIMUM 9' DEPTH INLET�


Lbs.�
 Cu. Yds.�


4'-8"�


6'-0"�


6'-0"�


1,683�


1,714�


1,733�


H�
 L�


0.16�


0.16�


0.63�


0.63�


191�


191�


191�


17�


17�


Cu. Yds.�


0.63�


TYPE�


DI-�


2DD�


2EE�


2FF�
76�


5'-8"�


H-1'-2"�


SCHEDULE OF REINFORCING STEEL�


BARS MARK�
 LENGTH�


H�


H1�
 7'-8"�


V�


INCREMENTS TO BE ADDED FOR EACH�


ADDITIONAL FOOT OF DEPTH (H) AND�

OR SLOT LENGTH (L)�


Lbs.�
 Cu. Yds.�
 Lbs.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


1.�


2.�


3.�


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.  IN LIEU OF DOWELS A 2" X 4"�

NOTCH MAY BE PROVIDED.  SEE STANDARD�

T-DI-3, 4 FOR ALTERNATE DESIGN.�

 �

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.�

 �

 �

 �


21.�


+�
 +�
4(1.5H 1)  16�


+�
 +�
4(1.5H 1)  12�


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.�


NO. REQUIRED�


SEE NOTE 17�


DIMENSION L�


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.�

 �

THIS STANDARD IS INTENDED FOR USE IN CURB�

AND GUTTER SITUATIONS ONLY.�

 �

IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS�

TO BE KEYED.  ALL SPLICES IN BARS V TO BE�

A MINIMUM OF 40D (20").�

 �

FOR PLAN VIEW OF INLET SEE STANDARD DI-2D,�

2E, 2F.�

 �

PROVIDE SAFETY SLABS WHEN SPECIFIED ON�

THE PLANS.�

 �

FOR DESCRIPTION AND LOCATION OF DIMENSION�

L SEE SHEET 104.06.�

 �

FOR NUMBER OF BARS A-M REQUIRED AND�

LENGTHS SEE SHEET 104.07.�

 �

QUANTITIES SHOWN ARE FOR MIN. INLETS OF�

EACH TYPE.  FOR INLETS OF GREATER DEPTH�

(H) OR LARGER SLOTS (L), INCREMENTS SHOWN�

PER FOOT MUST BE ADDED.  THE AMOUNT OF�

CONCRETE AND STEEL DISPLACED MUST BE�

DEDUCTED TO OBTAIN TRUE QUANTITIES.�

 �

FOR DETAILS AND DIMENSIONS OF CURB, SLOT,�

BEAM, COLLAR AND GRATE, DROPPED GUTTER�

LINE, AND REINFORCING AND STRUCTURAL�

STEEL NOT DETAILED SEE STANDARD DI-2D.�

 �

INLET MAY BE USED WITH LARGER LONGITUDINAL�

PIPE (72" MAXIMUM) PROVIDED HORIZONTAL �

CLEARANCE BETWEEN ADJACENT PIPES IS�

ADEQUATE.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-2DD, 2EE, 2FF�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.08�


SHEET  1  OF 1�

233�


302�


HARDWARE CLOTH�


BARS H  5�

@ 8" C-C�


SUBBASE�


WEEP HOLE�

SEE NOTE 8.�


BARS V  4 @ 8" C.C.�


FOR DETAILS SEE�


STANDARD ST-1�


BARS H1   5 �

@ 12" C.C.�


BARS H  5 @ 12" O.C.�


OPTIONAL  �

CONSTRUCTION �

JOINT�


CONCRETE�
 CONCRETE�
STEEL�
 STEEL�


CONCRETE�


STEPS REQ'D.�


15
"�




M
IN

.�



APPROXIMATE QUANTITIES FOR�


A�
 A�


NOTES�


SECTION A-A�


SECTION THROUGH ELEVATION�


STANDARD CURB DROP INLET�

30" - 48" PIPE:  DEPTH  (H) = 9' TO 20'�






AREA OF�


TYPE�

L�


SLOT�

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


No.�
 No.�
 No.�
 No.�
 No.�
 No.�


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


3�


3�


3�


DI-3B�
 3�


3�


3�


3�


3�


3�


3�


3�


3�


3�


DI-3C�
 3�


3�


3�


3�


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


2'-6"�


4'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


1.15�


1.83�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.26�


2.59�


3.02�


3.46�


3.90�


4.34�


4.78�


5.22�


5.66�


6.09�


3.01�


3.45�


3.89�


4.33�


4.77�


5.21�


5.65�


6.09�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


5�


5�


5�


5�


5�


5�


5�


5�


5�


10�


10�


10�


10�


10�


10�


10�


10�


2�


6�


10�


14�


18�


22�


26�


30�


34�


4�


8�


12�


16�


20�


24�


28�


32�


Lin. Ft.�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


1�


3�


3�


3�


3�


3�


3�


3�


3�


3�


5�


5�


5�


5�


5�


5�


5�


5�


Lin. Ft.�


BARS C�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


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


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


4�


4�


4�


4�


4�


4�


4�


4�


4�


8�


8�


8�


8�


8�


8�


8�


8�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


3�


3�


3�


3�


3�


3�


3�


3�


3�


6�


6�


6�


6�


6�


6�


6�


6�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'*6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


6�


4�


4�


4�


4�


4�


4�


4�


4�


4�


2�


2�


2�


2�


2�


2�


2�


2�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


22�


64�


111�


158�


204�


251�


298�


345�


391�


438�


111�


158�


205�


252�


298�


345�


392�


439�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


+�
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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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VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-3D, 3E, 3F�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.12�


SHEET  1  OF 2�


TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 �

AND CG-7 ST'D.�


TYPE B NOSE DETAIL SHALL BE USED WITH CG-2 �

AND CG-6 ST'D.�


WEEP HOLE.�

SEE NOTE 8.�


FRONT ELEVATION�


SECTION A-A�


WITHOUT GUTTER�


ADJACENT TO CURB�


DETAIL WHEN USED�


SECTION B-B�


PLAN�


NOSE DETAILS�


STANDARD CURB DROP INLET (WITH UTILITY SPACE)�

12" - 30" PIPE:  MAXIMUM DEPTH (H) = 8'�
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GALVANIZED PLATE TO BE BENT ON AN ANGLE OF �

68^30' & IS TO BE ANCHORED WITH •" X 4" STUD �

SHEAR CONN. WELDED TO BENT PLATE AT 2' C-C.�


TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 �

AND CG-7 STANDARDS.  TYPE B NOSE DETAIL �

SHALL BE USED WITH CG-2 AND CG-6 STANDARDS.�


NOSE DETAILS�


SECTION B-B�


DETAIL WHEN USED�


ADJACENT TO CURB�


WITHOUT GUTTER�


SECTION A-A�


PLAN VIEW�


FRONT ELEVATION VIEW�


STANDARD CURB DROP INLET�

36" - 48" PIPE: MAXIMUM DEPTH (H) = 8'  (WITH UTILITY SPACE)�

54" - 60"  MAX. PIPE: MAX. (H) = 8'  (WITHOUT UTILITY SPACE)�
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STANDARD PG-4�
 PAY LINE FOR INLET�


12"�


WELD�

WELD�


IN L 2"X2"X…" AT EACH�

END OF EACH PIPE.�


BAR B�


2"�

 DITCH SLOPE�


NORM
AL BACK SLOPE�


REVISED BACK SLOPE�


BARS C�


PAY LINE FOR INLET�


WEEP HOLE�


H�


3"�


(TYP.)�


APPROXIMATE QUANTITIES�


CONSTRUCTION�


JOINT�


SEE DETAIL  A�


6"�
6"�


8"�



8
'-0

"�



3
'-0

"�



4
'-4

"�



8"�



8
'-0

"�



3
'-5

"�



1'
-0

"�



4"�


7"�



5"�



4"�
4"�



4"�
3'-0"�


3'-8"�

L 2•"X2•"X‚"�


•" X 4"�
 L 2"X2"X…"�


†" HOLES TO BE DRILLED�


2" DIAMETER SOLID STEEL�

BAR @ 10.68 LBS./FT.�


L 2•"X2•"X‚"�


L 2"X2"X…"�


4'-0"�


5"�



3'-0•"�


@ 4" C-C 4 REQ'D.�


4"�


5"�
 3" DIAMETER�


8"�


8"�
8"�
 3'-0"�


4'-4"�


12"�


SHEAR �

CONNECTOR�


1•" DIAMETER �

DOUBLE-EXTRA STRONG�

STEEL PIPE @ 6.41 LBS./FT.�


 4X1'-0" BARS D�


 4X5'-4" BARS B�

@ 8" C-C, 5 REQ'D.�


 6X4'-0" BAR A�


 4X3'-6" BARS C �

@ 8" C-C, 6 REQ'D.�


•"X4" SHEAR�

CONNECTOR�


1'-0"�
 1'-0"�
1'-0"�


CU. YDS.�


4.091�
 60�


LBS.�


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

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


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


OPEN AREAS AT �

ENDS OF PIPES�

ARE TO BE SEALED �

BY WELDING.�


S
E

E
 �



N

O
T

E
 1

�



@ 8" C-C, 6 REQ'D.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


502�
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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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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
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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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ST'D. ST-1�


BARS V�
 BARS V1�
 BARS V2�


BARRIER�


(NOT TO SCALE)�


BARS H�


BARS H2�


BARS H�


B
A

R
S

 V
�




B
A

R
S

 V
�




8'-0"�


6'-8"�


3'
-6

"�



2
'-2

"�



2
'-2

"�



3'
-6

"�



ST'D. ST-1�


ST'D. ST-1�


12
"�




GALVANIZED�


‚�


GALVANIZED�


2'-7"�


2
'-7

"�



9"�



L 2•"X2•"X1/4"�


MC 6X12X3'-2"�


•"X4" STUD �

SHEAR CONNECTOR�


S
E

E
 N

O
T

E
 1

�



SEE NOTE 2�


SUBBASE�

HARDWARE  �

CLOTH�


BARS H1�


+�


SEE �

NOTE 24�


S
E

E
 N

O
T

E
 1

6
�




=�
 H
  
 (

P
IP

E
 D

IA
. 
  
2
4
")

 M
IN

.�



+�


=�


SEE NOTES ON SHEET 2 OF 2�


BARS B�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.28�


SHEET  1  OF 2�


DI-10J, 10K, 10L�


MC6X12�


WEEP HOLE. �

SEE NOTE 23�


PLAN VIEW�


SECTION A-A�


SECTION B-B�


SECTION C-C�


TYPE I  & II�

TYPE II�


SECTION D-D�


COLLAR DETAIL�


SECTION�


PLAN�


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

12" - 24" PIPE:  DEPTH (H) = 20' MAX�




DI-10L�
DI-10K�


2'-2"�


DI-10J�


C�
 C�


8
•"

�



12
"�


1"�



45^�


3"�



3'-0"�


8"�


2'-4"�


1'-8"�
 8"�


9"�



1'
-1

0"
�




MC6 X 12�


8"�



L 2•"x2•"x1/4"�


2�


L�
 (2'   6")�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


21.�


22.  MAXIMUM PIPE SIZE IS 24" DIAMETER.�


VARIES GREATER THAN:�


 �

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR �


 �

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

THE COLLAR AND EXTENDED INTO SIDEWALLS TO�

WITHIN 2" OF OUTSIDE FACE.�

 �

ALL REINFORCING BARS ARE TO BE GRADE 60�

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


TOP SLAB OPENING ARE TO BE FIELD CUT TO�

PROVIDE THE REQUIRED COVER.�

 �

DO NOT LOCATE STANDARD ST-1 STEPS ON�

CHAMBER WALLS THAT HAVE PIPES WHEN�

POSSIBLE.�

 �

8 DOWELS REQUIRED  FOR DI-10L, MIN.�


ADDITIONAL FOOT.�

4 DOWELS REQUIRED FOR DI-10K, MIN.�


ADDITIONAL FOOT.�

 �

12 BARS A REQUIRED FOR DI-10L.�

 �

LENGTH OF BARS A, DI-10L �


                                                        �


 �

DO NOT USE WITH DI-10J.�

 �


 �


 �

ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT �

OF DEPTH.�

 �


 �

24 BARS A ARE REQUIRED FOR DI-10L.�

 �

DO NOT USE WITH DI-10J.�

 �


                                                             �


 �

A MINIMUM 22" FOOTING DEPTH IS REQUIRED FOR �


 �

REFER TO PLANS FOR STRUCTURE LOCATIONS, �

DATA AND DIMENSIONS.�

 �

REFER TO PLANS FOR LOCATIONS OF PIPES �

AND INVERTS.�

 �

FOR TYPE III , COST OF ACCOMMODATION OF �

INLET THROAT IS TO BE INCLUDED IN COST �

OF WALL BARRIER.�

 �


FOOTING DETAILS.�


 �


TYPE I  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER�

TYPE II  DENOTES INLET WITH  DOUBLE THROAT �

AND CHAMBER.�

TYPE III  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER ADJACENT TO WALL OR BARRIER.�


+�


23.�


MEDIAN BARRIER, SEE STANDARD MB-8A.�


FOR TYPE III , SEE WALL PLANS FOR WALL�


3" DIAMETER WEEP HOLE TO BE LOCATED TO �

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH �

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

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

 4 MESH HARDWARE CLOTH ANCHORED FIRMLY �

TO OUTSIDE OF THE STRUCTURE.�


#�


USE 6 BARS F FOR DI-10L TYPE I. �


USE 12 BARS F FOR DI-10L TYPE II .�


DO NOT USE WITH TYPE III .�


=�


FORMING THE INLET SLOT.  SEE PLANS FOR�

LENGTH "L".�


L  4'  0".  ADD 2 DOWELS FOR EACH�


0' TO 18" MAX. TYPE II  CHAMBER.�

4" TO  �
3' MAX. TYPE I  CHAMBER.�


ANY BAR IN CONFLICT WITH PIPE SHELL AND/OR�


L  7'  0".  ADD 2 DOWELS FOR EACH�


WHEN SPECIFIED ON THE PLANS, THE INVERT �

IS TO BE SHAPED IN ACCORDANCE WITH THE�


AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�


25.�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET  2 OF 2�


104.29�


REVISION DATE�
 233�


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

08/14
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GALV. MC�


DASHED AREA�
 SEE DETAIL "A"�


SUBBASE�


HARDWARE�
CLOTH�
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GALV. STEEL�


1"�


WARPED�

PAVEMENT�


4" BARS E�


 5 BARS U-2�


DOUBLE SLOT�

TYPE II�
TYPE I�


SINGLE SLOT�


ELEVATION�


PAVEMENT�

WARPED�
 1"�
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S
�




1"�



APPROACH�

PAVEMENT�

ELEVATION�
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 5 BARS H�


TYPE II  DESIGN�


8"�



9"�



 4 BARS E @ 5" C-C�
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@ 5" C-C�


9"�
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6X12X3'-8"�


8"�
 3'-0"�
 8"�


4'-4"�


‚ 3•�
 2'-7"�
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-9
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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†"�


50
"�




PAY LINE�


USE STANDARD�

DI-2 GRATE�


•" EXPANSION JOINT�


3'-0"�


(PAVEMENT REMOVED)�


8"�


8"�


 4 BARS V-2 �

@ 18"C-C�


ALTERNATE�

TOP DESIGN�


 4 BARS B�

 @ 8" C-C�
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R
IE

S
�




D�


 8 PLAIN DOWELS, �

12" LENGTH, @ 6"C-C�


• EXPANSION JOINT�
  5 BARS H �

@ 12" C-C�


L 2•X2•X‚�


•"X4" STUD�


SHEAR CONNECTOR�


 5 BARS V�

@ 8" C-C�


1'
-5

"�



 T
O

 1
'-
8
"�




  4 BARS B �

 @ 8" C-C�


+�


APPROACH �

PAVEMENT�


  4 BARS V-2 �

 @ 18" C-C�


(PIPE NOT SHOWN)�


FOR USE ON GRADES�


L�


H�


L�


H�


L�


H�


FOR USE IN SAGS.�


DI -14A�


 2•" X 2•" X ‚" X �

L  1'-4" GALV. WITH •" X �

4" STUD SHEAR CONNECTORS �

@ 2'-0" C-C MAX.�


+�


NOTE:�


WEEP HOLE.�

SEE NOTE 7.�


WEEP HOLE.�

SEE NOTE 7.�


STEPS.SEE�

NOTE 5.�


DI -14B�
 DI -14C�


BOTH SIDES TO �

BE SYMMETRICAL.�


  4 BARS V-3,�

 4 BARS EACH �

 END OF INLET�


FOR DIMENSIONS, QUANTITIES AND NOTES �

NOT SHOWN SEE SHEET 2 OF 2.�


 8 BARS A�

@ 6" C-C �


1
'-
8

" 
T

O
 �



1'

-1
1"

�



5 BARS U-1 �

@ 12" C-C�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.38�


SHEET 1  OF 2�


DI-14A, 14B, 14C�


WARPED �

PAVEMENT�


SECTION A-A�


SECTION C-C�


DETAIL "A"�


COLLAR�


SECTION B-B�
SECTION B-B�


SECTION D-D�


PLAN VIEW�


C�
 C�


FRONT ELEVATION�


A�


B�


D�
B�


D�


A�


CONCRETE MEDIAN BARRIER DROP INLET�

12"-36" PIPE:  DEPTH (H)=20'-0" MAX.�
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ßÁ,	¢.ìûßÁ

ßÁ,	b–�üßÁ

ßÁ,	âü$üßÁ

ßÁ,	¢À>üßÁ
øG´ùßÁ,ÄþŠ_úßÁ
øG´ùßÁ,Äþñ{úßÁ
øG´ùßÁ,Ä>í™úßÁ
øG´ùßÁ,Ä~T¶úßÁ
øG´ùßÁ,Ä~'ÑúßÁ
øG´ùßÁ,Äþ"ïúßÁ
øG´ùßÁ,Äþõ	ûßÁ
øG´ùßÁ,Ä>ñ'ûßÁ
øG´ùßÁ,Ä>ÄBûßÁ
øG´ùßÁ,Ä~�\ûßÁ
øG´ùßÁ,Ä¾“{ûßÁ
øG´ùßÁ,Äþe–ûßÁ
øG´ùßÁ,Ä~8±ûßÁ
øG´ùßÁ,ÄþÇÐûßÁ
øG´ùßÁ,Ä¾/íûßÁ
øG´ùßÁ,Ä~n�üßÁ
øG´ùßÁ,Ä~ý%üßÁ
øG´ùßÁ,Ä~dBüßÁ
YùßÁaÀ�4fúßÁ
�ùßÁaÀ�|gúßÁ
XùßÁaÀ‡¶…úßÁ
VùßÁ,Ä¾F˜úßÁ
TùßÁ,Äþ�³úßÁ
NùßÁ,	"ÞÐúßÁ
PùßÁ,	blïúßÁ
SùßÁg£~��ûßÁ
TùßÁg£þ�3ûßÁ
SùßÁg£~�OûßÁ
UùßÁ,	¢.^ûßÁ
UùßÁ,Ä¾âzûßÁ
VùßÁ,Ä>Ÿ•ûßÁ
NùßÁ,	bz³ûßÁ
NùßÁ,	b�ÐûßÁ
UùßÁg£þÂ÷ûßÁ
TùßÁg£>Å�üßÁ
TùßÁ,	â%$üßÁ
SùßÁ,	bmAüßÁ
�ùßÁaÀ‡+ƒúßÁ

�ùßÁ,Ä~•µúßÁ
ÿøßÁ,	blÓúßÁ
ÿøßÁ,	ânïúßÁ
þøßÁ,	¢o�ûßÁ
ÿøßÁg£>�3ûßÁ
�ùßÁg£>�OûßÁ
�ùßÁg£~]lûßÁ
�ùßÁ,Ä¾*|ûßÁ
�ùßÁ,Ä¾,˜ûßÁ
ýøßÁ,	"Â´ûßÁ
�ùßÁ,	â“BüßÁ
�ùßÁg£>É/üßÁ
�ùßÁg£>Ç�üßÁ
�ùßÁ,	bÏíûßÁ
þøßÁ,	""ÐûßÁ
¢1?�>úßÁg£¾sPúßÁ
JÿßÁg£>'QúßÁ
œ�ÿßÁZ�g†búßÁ
 �ÿßÁZ�g�•úßÁ
LÇþßÁZ�g†búßÁ
àÇþßÁZ�g�•úßÁ

�ÿßÁZ�§¡™úßÁ
ÉÇþßÁZ�ç‡›úßÁ
N�ÿßÁ,Ä>®´úßÁ
Ì¿þßÁ,Ä¾¡µúßÁ
˜�ÿßÁ,Ä>/ÑúßÁ
'ÁþßÁ,Ä~"ÒúßÁ
³�ÿßÁaÀGÛõúßÁ
­ÇþßÁaÀGÛõúßÁ
Ü�ÿßÁaÀ‡O�ûßÁ
–ÇþßÁaÀ�i�ûßÁ
��ÿßÁ,Ä>¾%ûßÁ
¾ÆþßÁ,Ä>¾%ûßÁ
ž�ÿßÁ,Ä>2CûßÁ
*ÆþßÁ,Ä~2CûßÁ
I�ÿßÁ,	âF`ûßÁ
»ÁþßÁ,	âF`ûßÁ
Ô�ÿßÁZ�§´|ûßÁ
ÉÇþßÁZ�ç§}ûßÁ
N�ÿßÁ,Ä>Á—ûßÁ
Ì¿þßÁ,Ä>Á—ûßÁ
˜�ÿßÁ,Ä>B´ûßÁ
�ÀþßÁ,Ä>B´ûßÁ
³�ÿßÁaÀÇîØûßÁ
­ÇþßÁaÀGû×ûßÁ
Ü�ÿßÁaÀGoõûßÁ
]ÈþßÁaÀG|ôûßÁ
��ÿßÁ,ÄþÝ�üßÁ
„ÇþßÁ,Ä>Ñ�üßÁ
×�ÿßÁ,Äþ^$üßÁ
ðÆþßÁ,Äþk#üßÁ
I�ÿßÁ,	"€@üßÁ
ôÀþßÁ,	bsAüßÁ


ôïM•�A´Èv¾ÿiÈ@¢1•$!ýßÁg£>¥ØüßÁ






ðA˜€�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾“�ýßÁ


y+(™Ö�A´Èv¾ÿiÈ@¢1ÿ\!ýßÁg£þ½4ýßÁ









ßÁ

Q¸ï³�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾®ÆýßÁ








ç¨ú°�A´Èv¾ÿiÈ@¢1•$!ýßÁg£>•ýýßÁ





�þßÁ


ù~ªFÀ@´Èv¾ÿiÈ@¢1•$!ýßÁg£>zkþßÁ


�šò5�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾É}þßÁ





�o•y�A´Èv¾ÿiÈ@¢1¿�êúßÁg£~	áüßÁ












8"ØM�A´Èv¾ÿiÈ@¢1•¯éúßÁg£þÎsýßÁ





ù~ªFÀ@´Èv¾ÿiÈ@¢1•¯éúßÁg£þ�½ýßÁ


ÙÏïó�A´Èv¾ÿiÈ@¢1•¯éúßÁg£~\ÏýßÁ








n¿<«âúßÁ,	¢©úýßÁ


¤»�x�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£>¥ØüßÁ





×E©Ì�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£>DýüßÁ

















7Ý4º�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£¾�¢ýßÁ






Å�n-�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£¾ì�þßÁ














Á,Ä
¾3

–þß
Á


ÿßÁ.“(TÎüßÁ

ÿßÁZ�'*óüßÁ

ÿßÁ,Ä>Á•ýßÁ

ÿßÁaÀÇq�þßÁ
 ýßÁ,ÄþCÌüßÁ


ýßÁ,	âB�ýßÁ

ýßÁg£>X6ýßÁ

ýßÁ,	¢œ¼ýßÁ

ýßÁ^¬º/øýßÁ


KýßÁ.“(n+þßÁ
FýßÁ.“¨ætþßÁ
�ûßÁ.“h ×üßÁ
�ûßÁ.“h[iýßÁ
�ûßÁ.“¨Ž ýßÁ
�ûßÁ.“¨ÎÄýßÁ
�ûßÁ.“¨A þßÁ




�ûßÁ.“hÛYþßÁ
-�ùßÁg£~dOúßÁ
{UùßÁg£~¬PúßÁ
 r�í‡�ùßÁg£>½3úßÁ
�mwbùßÁg£~½3úßÁ
1•mÊúßÁ,Ä~ˆžýßÁ
 ßÁ�û Œ„ýßÁ







�ûßÁ.“¨n˜þßÁ
 ßÁ,Ä¾à•þßÁ
ÿÿ
ÿ
ÿ


 




�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ


Á

ßÁÂ³þ�UÿßÁ



µ•¶qÿßÁÆ‚è� ÿßÁ

,úW�ÿßÁg£þ+4úßÁ


u,:ÎÍþßÁg£þ+4úßÁ


ßÁ

~5´ùßÁ
ÿá‹üßÁg£>ƒœüßÁ










1•ÈeðßÁi£þ¯sýßÁ
  1•àÞïßÁi£þ¯sýßÁ
 1•o\ïßÁi£þ¯sýßÁ


 1¿8kðßÁi£¾X}þßÁ


+ôßÁg�x’eýßÁ



 ßÁÔþWO}ýßÁ




ùßÁ
 ßÁi£~9�úßÁ







¢3l�ôßÁi£þ<'úßÁ




1¿-�ôßÁi£þ�²úßÁ


1?uüóßÁi£þ=˜ûßÁ

¢s÷¶ôßÁi£þîÝûßÁ


Ã…�õßÁeJÎ2·ûßÁ

 ß Á i £ ¾ å ( ü ß Á 

ßÁi£>,)üßÁ

ßÁ0“hd5üßÁ


1?ª	ñßÁi£þ«±üßÁ


1•?ƒñßÁi£¾w>üßÁ


ñßÁi£>Ö^üßÁ











 1ÿ�_ðßÁi£~þÚüßÁ








(ðßÁg�¸�•ûßÁ
)ðßÁg�x©ÍûßÁ


ðßÁ.Ä~Y]ûßÁ
úßÁ




 ùßÁ
 ïßÁ4ìØ�çúßÁ

 1•š_ðßÁi£þdÁüßÁ


1•ø�ïßÁi£þð�üßÁ


 1?Õ>ïßÁi£¾…¾ûßÁ


 1¿ä?ïßÁi£¾v1ûßÁ


 1?%/ïßÁi£þÍzûßÁ











1¿…=ðßÁi£þGÚýßÁ


 1ÿÅÑïßÁi£þŸûýßÁ


1ÿ�fïßÁi£>‰ÕýßÁ


1?,¨ðßÁi£¾~�þßÁ
1•B­îßÁi£þ¾
þßÁ


1•�lóßÁi£¾5‰þßÁ


1¿IêòßÁi£¾ÑYþßÁ


1•Ä�ôßÁi£>ã“þßÁ






1?þ¶ñßÁi£>�žýßÁ


 1•


_V§•óßÁ.	¢“KýßÁ
²¿�—óßÁi£¾’jýßÁ





1• ÔóßÁi£¾�mþßÁ


óßÁçmu¯àýßÁ
òßÁ4ì�Â¨ýßÁ

1?â»ñßÁi£¾9uþßÁ
1?â»ñßÁi£>•�ýßÁ
1•Ô�òßÁi£þöûýßÁ


 1?&	ñßÁi£>nÿýßÁ





ôßÁ.	â%„úßÁ

ôßÁ.	b�…úßÁ
óßÁ.	â›�úßÁ


[k=óßÁ\�'¢�úßÁ


òßÁ.	â��úßÁ

[‘ÆôßÁ\�§’œüßÁ
�ÁDõßÁh^[ypýßÁ
 ôßÁ`gW-�ýßÁ


AÕp�ôßÁg�øÌ]þßÁ
�+úóßÁg�øÑ[þßÁ


óßÁ`¬z6ÇüßÁ


óßÁ.	¢>°þßÁ
óßÁ@^²�2þßÁ

òßÁ.	âù#þßÁ


��ÆòßÁg�x³�þßÁ


òßÁi£~´©ýßÁ

•Š\òßÁ4ìX�áýßÁ
�•;òßÁh^[,íýßÁ
��§ñßÁ.Ä¾ZâüßÁ
¸iªñßÁ0“(>,ýßÁ
ø�ÂïßÁ.	"è&ýßÁ
»ä¼ïßÁ.	"ÇHýßÁ
?BïðßÁ4ìØ•ýýßÁ
V�ÎðßÁh^›Ý�þßÁ
V	•îßÁh^[<�þßÁ
¿w~îßÁ4ìØ•ýýßÁ
�X¶ïßÁ.Ä>~–úßÁ
›�ÏïßÁ\�ç©³úßÁ


ïßÁ.	â�´úßÁ
ðßÁ`¬º…CúßÁ

îßÁg�x�yüßÁ


Ûä¸ðßÁ\�§nÚúßÁ
ñßÁ.	â
ÙúßÁ

‘ðßÁg�¸;ºûßÁ



òßÁ.	â¢éýßÁ

ž§xÉSóßÁ0“èž¬þßÁ


ðßÁ&xº�-ûßÁ

ðßÁ`g�u‡ûßÁ








Ù_ÃðßÁ.Ä>#¹úßÁ



 ßÁíÿ��ÎûßÁ






Á






óßÁi£þ;�þßÁ

óßÁ4ìX$ýýßÁ











1?){ñßÁi£¾þàûßÁ


 1•\{ñßÁi£¾@÷ûßÁ


1¿ÚµïßÁ.Ä¾³éúßÁ







ºðßÁcÀ‡ÙÎûßÁ





GMƒnïßÁ„uXî�þßÁ







óßÁ¡!��øýßÁ




ßÁ0“hd5üßÁ

òßÁ0“h=øþßÁ
 









îßÁi£>Ö^üßÁ

 

–“òßÁ.Ä~•’üßÁ
–“òßÁ.Äþä¤üßÁ

i£þ•^úßÁ






ç�‹ ñßÁ„uØ“6ûßÁ

Ä~�ëùßÁ






Á

ßÁÜ³þ�UÿßÁ



F«7ÙîßÁÔ‚è� ÿßÁ

�õßÁ_�‡ÝyÿßÁ
�õßÁl£^o•ÿßÁ


òßÁ.	â%„úßÁ

ßÁi£¾/ÖûßÁ
ßÁi£~�€úßÁ








÷Ü”fÞôßÁ¬DO]™þßÁ



ÕôßÁi£>í!þßÁ


ßÁi£~™ìùßÁ

ßÁi£~¼�üßÁ







C�(ZÇïßÁi£þpÏþßÁ









�




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�




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�
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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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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 �

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

‚" HIGH AS SHOWN.�


ƒ" RAISED LETTERING�


ƒ" RAISED LETTERING�


2.�
 THE DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED �

ON ALL IC-2 COVERS.  LOCATION OF LETTERING MAY VARY BY MANUFACTURER.�
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MIN. 1/10 D
EARTH
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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
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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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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. 

+



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

THICKNESS FOR

MINIMUM SHEET
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SHEET THICKNESS IN INCHES (GAUGE)
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PIPE
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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"
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(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 
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MAXIMUM HEIGHT OF COVER IN FEET
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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
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0.168 (8)
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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

(SEE NOTE 7)

INCHES

 

"B"

 MAXIMUM 

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

+
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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
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21 x 15

24 x 18

15
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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
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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
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DIAMETER

PIPE

EQUIVALENT

SQ. FT.

 

AREA
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REQUIRED

THICKNESS
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(SEE NOTE 4)
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4000
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SHEET THICKNESS IN INCHES (GAUGE)
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(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
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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
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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

INCHES

 

Rc

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.
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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

INCHES

 

 

Rc

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.
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31.8

31.8

MAXIMUM COVER HEIGHT IN FEET

MINIMUM SHEET THICKNESS IN INCHES

MAXIMUM CORNER PRESSURE IN LBS./SQ. FT.
RADIUS

CORNER 

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 1�" 

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 �" 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.
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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
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7.1

NOTES:

CAST IRON PIPE CULVERT DESIGNATION

9.6

12 (2)

15 (3)

18 (1)

24 (1)

30 (1)

36 (1)

42 (2)

12.648 (2)

16 (2) (4)

1-13 14-21 22-35

(2)

IN FEET

MAXIMUM HEIGHT OF COVER 
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INCHES

DIAMETER

SQ. FT.

AREA

4.

 

 

3

 

 

 

 

 

2.

 

1.

 

 

(4)

 

(3)

 

(2)

 

(1)

FOR 15" PIPE, WHERE APPROVED BY THE ENGINEER. 

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

PIPE TO BE CORRUGATED CAST IRON OR RIBBED CAST IRON.

PIPE TO BE SMOOTH CAST IRON ONLY.

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

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD

CAST IRON PIPE

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

 

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

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

 

THE CULVERT, OR TO THE INTERSECTION WITH A CUT.  

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

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

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

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

 

NOT  RE-CALCULATED USING LRFD

MATCH FORMER VDOT ALLOWABLE STRESS DESIGN TABLES. COVER HEIGHTS WERE

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION WHICH

+
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30

36

1.7

2.3

3.0

4.7

6.9

42

48

20

20

19

18

17
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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)
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CULVERT AND STORM SEWERS

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 



VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

PC-1

ROAD AND BRIDGE STANDARDS

REVISION DATE

107.22

SHEET  18 OF 18

302

232

11/15

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

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



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�




W

  

R

UD - 3

OUTLET PIPE 

4
"

4
"

COMMERCIAL ENTRANCES AND FOR OUTLETS

NON-PERFORATED PIPE FOR USE UNDER 

W  2’

1’-6"

D D
 
 
6
"

LONGITUDINAL PERFORATED PIPE

TYPE OF PIPE

SMOOTH WALL PVC

AASHTO M-252

W.T.

CORRUGATED PE

CRUSHING STRENGTH

WALL THICKNESS (MIN) - INCHES

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.

SIDEWALK

SLOPE 2

SLOPE 2

SLOPE 2

ROADWAY

NOTES:

8.

 

 

 

 

7.

 

 

 

 

6.

 

 

5.

 

4.

 

 

3.

 

 

2.

 

 

1.

OUTLET PIPE

6" PIPE

(LAP 6" UNDER SIDEWALK EDGE)

GEOTEXTILE DRAINAGE FABRIC

OR CURB AND GUTTER WITH NO BUFFER STRIP.

THIS PORTION TO BE DELETED WHEN SIDEWALK IS ADJACENT TO CURB 

CONNECTION

45° ELBOW

TRENCH WITH AGGREGATE

PIPE IS PERFORATED

UP TO ELBOW, 

CAP

TO BEGIN WITH 45° ELBOW

PAY LIMITS FOR OUTLET PIPE

DRAINAGE STRUCTURE

CONNECTION

45° ELBOW

AGGREGATE

TRENCH WITH

AGGREGATE

TRENCH WITH

PIPE

UNDERDRAIN

PERFORATED

ENTRANCE

COMMERCIAL

& GUTTER

ST’D. CURB

& GUTTER

ST’D. CURB

MAINLINE ROADWAY

WILL BE NON-PERFORATED PIPE.

COMMERCIAL ENTRANCE CURB RETURNS

UNDERDRAIN BETWEEN THE LIMITS OF 

+

+

UNPAVED SPACE

SIDEWALK OR

UNDERDRAIN PIPE

PERFORATED

0.153

0.153

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.

 

 

GRADIENT IS 3  OR MORE AND WHEN THE UNDERLYING SOIL HAS 34  OR MORE

PASSING THE NO. 200 SIEVE, AND HAS A PI OF 13 OR LESS, AND THE AREA HAS

A HISTORY OF SIDEWALK UNDERMINING.

 

SIDEWALK UNDERDRAINS SHOULD BE TIED INTO THE STORM SEWER SYSTEM AT

POINTS APPROXIMATLEY A CITY BLOCK APART.  UNDERDRAIN RUNS MUST NOT

EXCEED 1,000 FEET IN LENGTH WITHOUT DISCHARGING INTO THE STORM DRAIN

SYSTEM OR INTO AN OPEN DRAIN.

 

WITHIN THE LIMITS OF A COMMERCIAL ENTRANCE, NON-PERFORATED PIPE SHALL BE

UTILIZED IN LIEU OF PERFORATED PIPE.

STRUCTURE.

EW-12 

GRADATION REQUIREMENT.

GLASS MEETING  8 

AGGREGATE OR CRUSHED 

 57 AGGREGATE,   8 
OUTLET PIPE TO BE SECURELY CONNECTED TO      OR OTHER DRAINAGE

SIDEWALK UNDERDRAIN IS TO BE USED WHEN THE SIDEWALK LONGITUDINAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

UD-3

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

108.03

SHEET 1  OF 1

STANDARD SIDEWALK UNDERDRAIN
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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"

PAY LIMITS

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

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 

 

SHALL BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE. 

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

 

ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

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

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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1.609�


1.924�


2.238�


2.552�


2.866�


3.181�


3.495�


3.809�


1.092�


1.406�


1.721�


2.035�


2.349�


2.663�


2.977�


3.292�


3.606�


3.920�


1.203�


1.517�


1.832�


2.146�


2.460�


2.774�


3.089�


3.403�


3.717�


4.032�


1.314�


1.629�


1.943�


2.257�


2.571�


2.886�


3.200�


3.514�


3.828�


4.143�


1.425�


1.740�


2.054�


2.368�


2.682�


2.997�


3.311�


3.625�


3.939�


4.254�


W �


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


0.512�


0.912�


1.313�


1.714�


2.114�


2.515�


2.915�


3.316�


3.717�


4.117�


 �


0.608�


1.105�


1.602�


2.099�


2.596�


3.093�


3.589�


4.086�


4.583�


5.080�


0.623�


1.023�


1.424�


1.825�


2.225�


2.626�


3.027�


3.427�


3.828�


4.228�


 �


0.719�


1.216�


1.713�


2.210�


2.707�


3.204�


3.701�


4.197�


4.694�


5.191�


0.734�


1.135�


1.535�


1.936�


2.336�


2.737�


3.138�


3.538�


3.939�


4.340�


 �


0.830�


1.327�


1.824�


2.321�


2.818�


3.315�


3.812�


4.309�


4.805�


5.302�


0.845�


1.246�


1.646�


2.047�


2.448�


2.848�


3.249�


3.649�


4.050�


4.451�


 �


0.941�


1.438�


1.935�


2.432�


2.929�


3.426�


3.923�


4.420�


4.917�


5.413�


0.956�


1.357�


1.757�


2.158�


2.559�


2.959�


3.360�


3.760�


4.161�


4.562�


 �


1.052�


1.549�


2.046�


2.543�


3.040�


3.537�


4.034�


4.531�


5.028�


5.525�


1.067�


1.468�


1.869�


2.269�


2.670�


3.070�


3.471�


3.872�


4.272�


4.673�


 �


1.164�


1.660�


2.157�


2.654�


3.151�


3.648�


4.145�


4.642�


5.139�


5.636�


1.178�


1.579�


1.980�


2.380�


2.781�


3.181�


3.582�


3.983�


4.383�


4.784�


 �


1.275�


1.772�


2.268�


2.765�


3.262�


3.759�


4.256�


4.753�


5.250�


5.747�


1.290�


1.690�


2.091�


2.491�


2.892�


3.293�


3.693�


4.094�


4.494�


4.895�


 �


1.386�


1.883�


2.380�


2.876�


3.373�


3.870�


4.367�


4.864�


5.361�


5.858�


1.401�


1.801�


2.202�


2.602�


3.003�


3.404�


3.804�


4.205�


4.606�


5.006�


 �


1.497�


1.994�


2.491�


2.988�


3.485�


3.981�


4.478�


4.975�


5.472�


5.969�


1.512�


1.912�


2.313�


2.714�


3.114�


3.515�


3.915�


4.316�


4.717�


5.117�


 �


1.608�


2.105�


2.602�


3.099�


3.596�


4.093�


4.589�


5.086�


5.583�


6.080�


1.5:1 SIDE SLOPES�


CURTAIN WALL  TO BE LOCATED�

AT THE BEGINING AND END OF ALL�

CHANNELS AND ON THE LOWER�

END OF EACH EXPANSION JOINT.�


EXPANSION JOINT �

SPACING 90' MAXIMUM�


DOWELS�


#�


6 X 6 - W2.1 X W2.1 �

WELDED WIRE FABRIC�

WHERE REQUIRED�


NOTES:�


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

BOTTOM OF THE CHANNEL.�


SLOPES VARIABLE �

AS SHOWN ON�

TYPICAL SECTION�


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


HALF-SECTION W. W. F.  REINFORCEMENT�


502�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PG-5�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


109.04�


REVISION DATE�


DIRECTION �

OF FLOW�


4 X 18" DOWELS �

SMOOTH BARS @ �

12" C-C LOCATED�

AT ALL JOINTS�


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

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


SECTION A-A�


ELEVATION�


A�


A�


SQUARE YARDS PER LIN. FT. OF PAVED CHANNEL�


STANDARD PAVED DITCHES�
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H�


V�


W.W.F.�


4�


 8GA�


3�


4�


9�


4�


6�


24�


12�


SIZE�
 NO.�


6"�


6"�


6"�


12"�


6"�


10"�


5'-8"�


4'-8"�


5'-3"�


4'-0"�


3'-0"�


2'-0"�


REINFORCING STEEL�
 CLASS A3 CONC.�


BARS V1�


6�


ST'D. PG-5�


5
'-0

"�



4
'-0

"�



6"�



E�


H�


E�


F�


F�


1'
-0

"�



WELDED WIRE FABRIC�

1'-0"�


6"�



WELDED WIRE FABRIC�


2
'-0

"�



5'-0"�


4'-0"�
6"�
 6"�


4"�



2
'-0

"�



12"�

10'-0" C-C�
 MAX.�


ANCHOR LUGS�


REVISED BACK SLOPE�


WELDED WIRE FABRIC�


STANDARD�


PG-4 FLUME�


6"�

BARS H1�


CURTAIN�

WALL�


BARS H�


BARS V1�


2
'-0

"�



2
'-0

"�



BARS V�


6"�


PAY LINE FOR FLUME CONNECTION�


12"�
 12"�
 12"�
 5'-0"�
 5'-0"�


JOINT�


CURTAIN WALL TO BE LOCATED AT �

BEGINNING AND END OF ALL  FLUMES�

AND ON THE LOWER END OF EACH�

JOINT.�


PRICE BID PER EACH TO INCLUDE DOWELS,�

WELDED WIRE FABRIC, REINFORCING STEEL, �

ANCHOR LUGS AND CURTAIN WALL, AND �

CLASS A-3 CONC.�


1'-0"�


27^�


3'-3"�


BARS H2�


6�


2'-0"�


+�

12

"�



12"�


12
"�




12"�


1'-
0"

�


27^�


DOWELS A�


DOWELS B�


DOWELS C�


10"�


10"�
 1'-0"�
10�


1'-0"�
DOWELS A�

SECTIONS H-H�


BARS H2�


BARS H2�

*�


V1�


FIELD CUT BARS V1  & BARS H2 TO �


H1�


H2�


ST'D. PG-5�


BARS V1, CUT TO CLEAR �


6"�



2
'-0

"�



6"�


6"�



6"�



BARS �

 V1�


DOWELS C �


DOWELS C �


DOWELS A �


DOWELS B�


DOWELS A �


DOWELS B�


H�


132.9 LBS.�


#�


4"�



1'-0"�
 1'-0"�


 4 DOWELS �

24" LONG @ 5" C-C�


83 S.F.�


#�

4�
#�


4�
#�


#�


#�


3�
#�

3�
#�


4�
#�


6 X 6-W2.1 X W2.1�


6 X 6-W2.1 X W2.1�


6 X 6-W2.1 X W2.1�


1.7 CU. YDS.�


6"�



6"�


*�


*�


*�


4"�
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REVISION DATE�


APPROXIMATE QUANTITIES�


BENDING DIAGRAM�


MARK�
 SPACING�
 LENGTH�


REINFORCING STEEL SCHEDULE�


SECTION F-F�


SECTION H-H�


PLAN VIEW�


SECTION E-E�


DITCH FLUME CONNECTOR�




A�
 A�


D�


OPENING�


F�

L�


L�


3"�


REINFORCING STEEL�
 QUANTITIES�


NO.�

LENGTH�
 SIZE�


SPACING�

REINF.�
 INCREMENT�


C-C�
 CONC.�

STEEL�


REQ'D.�


32�


FOOTING�

WIDTH�


(F)�


SIDEWALLS�

(W)�


(D)�


SLAB�

TOP�


SIZE�

(L)�
OF FILL�


HEIGHT�


12"�
 4�
 80�


14"�
 32�
 5�


W�


1'
-9

"�



2'-6" x 2'-6"�


BELOW 25'�


25' - 50'�


4'�


4'-4"�


8"�


8"�


6"�


8"�


3'-9"�


4'-1"�


6"�


6"�


1.189�
 0.043�


0.053�


CU. YDS.�
LBS.�


1.512�


CU. YDS.�


136�


CRIMP AROUND OUTLET END OF�

PIPE AND SECURE TO PIPE WITH �

GALVANIZED STEEL WIRE�


QUANTITIES SHOWN ARE BASED ON A 8" DEPTH OF FOOTING, ADD�

INCREMENTAL QUANTITY FOR EACH ADDITIONAL 1" OF DEPTH.�


NORMAL�

WATER �

LEVEL�


PLACE WIRE MESH SMALL�

ANIMAL SHIELD, AS �

DETAILED,  AT OUTFALL �

END OF PIPE.�


MINIMUM 8" �

CONSTRUCT TO�

FIRM FOUNDATION�


ƒ" X ƒ" MESH, �

HARDWARE CLOTH �

MIN. 17 GAUGE, �

GALVANIZED �

AFTER WEAVING.�


12" DIA.�


**�
 STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON WATER LINE, �

PUSH ON JOINTS, CLASS TO BE SPECIFIED BASED UPON HEIGHT �

OF COVER.�


 �

NOTES:�

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

SEE SHEET 110.02.�

 �

CONCRETE QUANTITIES SHOWN ARE BASED ON A 12" DUCTILE IRON �

WATER LINE.  IF OTHER SIZE OR TYPE OF PIPE IS USED QUANTITIES �

ARE TO BE ADJUSTED ACCORDINGLY.�

 �

COST OF WIRE MESH SHIELD AT OUTFALL END OF PIPE IS TO BE�

INCLUDED IN PRICE BID FOR PIPE.�

 �

THIS ITEM MAY BE PRECAST OR CAST IN PLACE. �


STAINLESS �

STEEL CLAMP�


FLEXIBLE �

CONNECTION�


INTERNAL �

EXPANSION �

BAND�


12" DIA.�


**�


CONTRACTOR IS TO PROVIDE OPENING FOR PIPE AND FLEXIBLE �

CONNECTOR BY CORING OR CAST-IN-PLACE SLEEVE WITH WATER �

STOP COLLAR.�


ALL FOUR �

FOUNDATION �

WALLS�


KEYED �

CONST. JOINT�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SB-1�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


110.01�


SHEET  1  OF 1�

105�


232�


302�


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 ACCORD-�

ANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.�


PLAN�


SECTION A-A�


ANIMAL SHIELD DETAIL�


STANDARD SPRING BOX�




(SQUARE)�


2"�



3"�


(CIRCULAR)�


6"�



8"�


6"�



1'
-9

"�



8"�

2'-6" X 2'-6"�


3'-0"�


4'-10"�


1'-2"�


2'
-1

1"
�




4'-4"�


4
'-4

"�



2'-6"x2'-6" OR �

2'-6" DIAMETER�


 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


ƒ"xƒ" MESH HARDWARE CLOTH,�

MIN. 17 GAUGE GALVANIZED AFTER�

WEAVING.�

 �

CRIMP AROUND OUTLET END OF�

PIPE AND SECURE TO PIPE WITH�

GALVANIZED STEEL WIRE.�


4 BARS @ 6" C-C�

EACH WAY�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


SPRING BOX�


2"�



4"�


5"�


6"�



2
'-0

"�



6"�



5'-6"�


1'-2"�


2
'-6

"�



 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


FLEXIBLE �

CONNECTION�


SPRING BOX�


INTERNAL �

EXPANSION �

BAND�


4'-0"�


WELD�


STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON �

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

BASED UPON HEIGHT OF COVER.�


12" DIA.�


NOTES:�

 �

CONCRETE TO BE 4000 PSI  MINIMUM COMPRESSIVE STRENGTH.�

 �

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

 �

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

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

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

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

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

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

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

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

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

ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS. �

 �

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


ADDITIONAL POURED IN PLACE �

FOUNDATION MATERIAL MAY �

BE REQUIRED IN ORDER TO�

REACH FIRM FOUNDATION.�


105�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


110.02�


REVISION DATE�


SB-1 PC�


INTERNAL �

EXPANSION �

BAND�


FLEXIBLE �

CONNECTION�


REINFORCEMENT �

IN ACCORDANCE �

WITH AASHTO�

M199�


PLAN�
 PLAN�


SECTION A-A�


A�
 A�
 B�
 B�


*�


*�


SECTION B-B�


*�
*�


*�


PRECAST SPRING BOX�
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BARS G�


BARS F�


BARS G�


BARS G�


MARK�


F�


G�


L�


L�


NO.�

LENGTH�


SIZE�

C-C�


SPACING�

SHAPE�


2:1�


5�


12�


10�


4�


3�


3�


12"�


12"�


STRAIGHT�


BENT�


APPROXIMATE QUANTITIES�


CUBIC YARDS�


2:1�


LBS.�


0.482�


0.440�


SCHEDULE OF REINFORCING STEEL�


4"�



4"�



5'-4" (2:1  SLOPE)�

4'-4" (1 •:1 SLOPE)�


5' (2:1 SLOPE)�


4' (1•:1 SLOPE)�
 4"�


2
'-5

"�



1'
-0

"�



6"�


4"�
 4"�


2
'-9

"�



1'-0"�


4"�



1'-0"�


1'
-0

"�



6"�



6"�



3'-4"�


12" PIPE = 3 BARS - 10.68 LBS. REINFORCING STEEL�


15" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL�


18" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL�


1'-0"�


4'-4"�


2'-0"�


1'-0"�


4'-4"�


2'-0"�


1•:1�


4�
 4"�


4"�


1•:1�


PAY LINES�


FOR DETAIL OF DOWELS �

SEE STANDARD PG-4 COST �

OF DOWELS TO BE INCLUDED �

WITH ST'D. PG-4.�


FOR DETAILS OF CURTAIN �

WALL SEE ST'D. PG-4.�


PAY LINES�


BARS F�


BENT�


BENT�


QUANTITIES BASED�

ON 18" PIPE.�


CLASS A3�

CONCRETE�


REINFORCING �

  STEEL�


NOTE:�

DOWELS TO BE LOCATED AT ALL �

REQUIRED JOINTS.�


PIPE�

SPILLOUT�


3
'-0

"�



3'-0"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


302�


PS-2�


SPECIFICATION�

REFERENCE�


DOWELS IN BASE �

SLAB TO BE FIELD �

BENT TO CONFORM �

TO ANGLE BREAK�


BARS L @ 12" C-C�


1'-0"�
 1'-0"�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


112.01�


SHEET 1  OF 1�


6 x 6 - W2.1 x W2.1�

WELDED WIRE FABRIC�


6 x 6 - W2.1 x W2.1 �

WELDED WIRE FABRIC�


A�
 A�


C�


C�

PIPE SPILLOUT�


B�


B�


PIPE SPILLOUT�


SECTION A-A�
 SECTION B-B�


SECTION C-C�


PLAN VIEW�


STANDARD PIPE SPILLOUT�

FOR 12" - 18" PIPE CULVERTS�
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FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION�

OUTSIDE THE CHANNEL WIDTH (W).�


ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL �

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

WITH DETAIL 2 SHOWN ABOVE.�


SOIL STABILIZATION MAT TYPE B SHALL BE USED FOR CULVERT OUTLET PROTECTION�

WHERE THE OUTLET VELOCITY IS 6 FPS OR LESS FOR THE DESIGN STORM AND THE TOTAL �

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

IS 7 SQUARE FEET OR GREATER, OR THE DESIGN STORM OUTLET VELOCITY IS GREATER �

THAN 6 FPS USE STANDARD EC-1.�


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

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

CULVERT.�


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

OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.�


EC-3�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


204�


245�


303�


414�


ROAD AND BRIDGE STANDARDS�


SHEET  2 OF 3�


113.04�


REVISION DATE�


A�


SECTION A-A�


DETAIL 1�
 DETAIL 2�


SECTION A-A�


A�

A�


A�


NOTES:�


SOIL STABILIZATION MAT�

CULVERT OUTLET PROTECTION INSTALLATION�
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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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FILL TRENCH TO

(SEE NOTES 3 AND 4)
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 FABRIC IN TRENCH A MIN.

EMBED GEOTEXTILE
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NOTES:
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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.
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ADJACENT�

CONCRETE�
 TEMPORARY�


FILTER�

BARRIER�


SEE�

NOTE 1�


SEE�

NOTE 1�


SEE�

NOTE 1�


CURB INLET�
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RUNOFF�

WATER WITH�
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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)�
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HARDWARE CLOTH�
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DITCH FLOW�
 2:1�
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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�
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REFERENCE�


107�


242�
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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)�
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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.
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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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P�


VARIABLE�


VARIABLE�


A�


18" MIN�


2:1�
 2:1�


V
A

R
IA

B
LE

�



A�


A�


EXISTING STREAM BED�


CULVERTS COUNTERSUNK 6" MIN�

BELOW EXISTING STREAM BED�


2' MIN�


4' MIN�


VARIABLE�

2' MIN�


EXISTING STREAM BED�

ELEVATION�


PROPOSED RIPRAP WEIR�

(DRY RIPRAP CLASS I)�


2' MIN�


V
A

R
IA

B
L
E

�



P
IP

E
 D

IA
 +

 2
' 
M

IN
�




CONCRETE ENDWALL�

(CAST IN PLACE OR PRECAST)�


SEE PLANS FOR NUMBER OF LINES OF PIPE�

TO BE ENCOMPASSED BY WEIR WALL�


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

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

ON THE PLANS.�


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

PARALLEL WITH PIPE SKEW.�


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


DEPTH OF FOUNDATION TO BE VARIABLE ACCORDING TO SITE CONSTRAINTS �

OR AS DIRECTED BY THE ENGINEER�


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

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

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

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


6" MIN�

12" MAX�


6" MIN�

12" MAX�


REFER TO APPLICABLE ENDWALL STANDARD DRAWING FOR DIMENSIONS �

NOT SHOWN HEREIN�
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REVISION DATE�
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3.�
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 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:�
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COMMERCIAL ENTRANCE (HEAVY TRUCK TRAFFIC ANTICIPATED)

CG-12 DETECTABLE WARNING SURFACE -  (MEDIAN AND REFUGE ISLAND APPLICATIONS) TYPE M1, M2, & RI1, & RI2

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

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

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

CG-12 DETECTABLE WARNING SURFACE (GENERAL NOTES)

METHOD OF TREATMENT (CONNECTION FOR STREET INTERSECTIONS)

STANDARD ENTRANCE GUTTER

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

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

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

STANDARD RAISED GRASS MEDIAN STRIP

STANDARD SOLID CONCRETE RAISED MEDIAN STRIP

STANDARD SOLID CONCRETE RAISED MEDIAN STRIP

CONCRETE MEDIAN CURB

ASPHALT CURB AND GUTTER  (ASPHALT PAVING UNDER GUARDRAIL)

ASPHALT CURB AND GUTTER  (ASPHALT PAVING UNDER GUARDRAIL)

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

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

COMBINATION 4" CURB AND GUTTER

COMBINATION 6" CURB AND GUTTER

STANDARD 4" CURB

STANDARD 6" CURB
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VIRGINIA DEPARTMENT OF TRANSPORTATION�


CG-2�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


201.01�


SHEET 1  OF 1�
105�
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1.�


2.�


3.�
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SURFACE�
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6"�
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2" RADIUS�


4"�


SURFACE�


BASE�


SUBBASE�


6"�


12"�
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1
5
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THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�

4000 PSI   IF PRECAST.�


CURB HAVING A RADIUS OF 300 FEET OR LESS�

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

RADIAL CURB.�


THE DEPTH OF CURB MAY BE REDUCED AS MUCH�

AS 3" (15" DEPTH) OR INCREASED AS MUCH AS�

3" (21" DEPTH) IN ORDER THAT THE BOTTOM�

OF CURB WILL COINCIDE WITH THE TOP OF A�

COURSE OF THE PAVEMENT SUBSTRUCTURE.�

OTHERWISE, THE DEPTH IS TO BE 18" AS SHOWN.�

NO ADJUSTMENT IN THE PRICE BID IS TO BE MADE �

FOR A DECREASE OR AN INCREASE IN DEPTH.�


CG-2 IS TO BE USED ON ROADWAYS MEETING�

THE REQUIREMENTS FOR CG-6 AS SHOWN IN�

APPENDIX A OF THE VDOT ROAD DESIGN MANUAL,�

IN THE SECTION ON GS URBAN STANDARDS.�


STANDARD 6" CURB�


NOTES:�


ACCEPTABLE  ALTERNATIVE�

IF CURB IS EXTRUDED�




CG-3�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


201.02�


REVISION DATE�
 105�


502�


1.�


2.�


3.�


5.�


2"�
 5"�


3"�



4"�



BASE�


SUBBASE�


SURFACE�


2" R�


1" R�


7"�


S
E

E
 N

O
T

E
 4

�



THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PSI�

IF PRECAST.�


CURB HAVING A RADIUS OF 300 FEET OR LESS (ALONG�

FACE OF CURB) WILL BE PAID FOR AS RADIAL CURB.�


THE DEPTH OF CURB MAY BE REDUCED AS MUCH AS�

3" (13" DEPTH) OR INCREASED AS MUCH AS 3" (19" DEPTH)�

IN ORDER THAT THE BOTTOM OF THE CURB WILL COINCIDE �

WITH THE TOP OF A COURSE OF THE PAVEMENT SUBSTRUCTURE.�

OTHERWISE, THE DEPTH IS TO BE 16" AS SHOWN.  NO �

ADJUSTMENT IN THE PRICE BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE IN DEPTH.�


CG-3 IS TO BE USED ON ROADWAYS MEETING THE �

REQUIREMENTS FOR CG-7 AS SHOWN IN APPENDIX A�


WHEN THIS STANDARD IS TO BE TIED INTO EXISTING�

BARRIER CURB, THE TRANSITION IS TO BE MADE�

WITHIN 10' OR THE CHANGE IN STANDARDS CAN BE MADE�

AT REGULAR OPENINGS.�


4.�


6.�


(1
6

")
 1

' 4
''�




OF THE VDOT ROAD DESIGN MANUAL IN THE SECTION �

ON GS URBAN STANDARDS.�


STANDARD 4" CURB�


NOTES:�




THIS AREA MAY BE CONCRETE�

AT THE OPTION OF THE CONTRACTOR�


THE BOTTOM OF THE CURB AND �


GUTTER MAY BE CONSTRUCTED�


IS MAINTAINED.�


SUBBASE COURSES PROVIDED A�

PARALLEL  TO THE SLOPE OF �


2" R�


1":1'�


4"�


6"�
 2'-0"�


MINIMUM DEPTH OF 7"�


1'
-1

"�



6"�



7"�



VIRGINIA DEPARTMENT OF TRANSPORTATION�


CG-6�


SPECIFICATION�

REFERENCE�


105�


502�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


201.03�


SHEET 1  OF 1�


1.�


2.�


3.�


4.�


5.�


THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�

4000 PSI   IF PRECAST.�


COMBINATION CURB & GUTTER HAVING A RADIUS�

OF 300 FEET OR LESS (ALONG FACE OF CURB) �

SHALL BE PAID FOR AS RADIAL COMBINATION �

CURB & GUTTER.�


FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE �

LAYER, THE BOTTOM OF THE CURB & GUTTER �

SHALL BE CONSTRUCTED PARALLEL TO THE SLOPE�

OF SUBBASE COURSES AND TO THE DEPTH OF �

THE PAVEMENT.�


ALLOWABLE CRITERIA FOR THE USE OF CG-6�

IS BASED ON ROADWAY CLASSIFICATION AND�

DESIGN SPEED AS SHOWN IN APPENDIX A OF �

THE ROAD DESIGN MANUAL IN THE SECTION �

ON GS URBAN STANDARDS.�


NOTES:�


COMBINATION 6" CURB AND GUTTER�




COMBINATION CURB & GUTTER HAVING A RADIUS�


BE PAID FOR AS RADIAL  COMBINATION CURB &�

GUTTER.�


THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�


CONCRETE TO BE CLASS A3 IF CAST IN PLACE,�


WHEN COMBINATION MOUNTABLE CURB AND GUTTER IS�

USED, THE STANDARD ENTRANCE GUTTERS OR STANDARD�

CONNECTION FOR STREET INTERSECTIONS ARE TO HAVE�


THE MOUNTABLE CURB CONFIGURATION INCORPORATED.�


WHEN THIS STANDARD IS TO BE TIED INTO EXISTING�

BARRIER CURB, THE TRANSITION IS TO BE MADE WITHIN�


2" �
 5"�


1":1'�


2'-0"�
7"�


OF 300 FEET OR LESS (ALONG FACE OF CURB) SHALL�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


4000 PSI  IF PRECAST.�


THIS AREA MAY BE CONCRETE AT �

THE OPTION OF THE CONTRACTOR�


THE BOTTOM OF THE CURB AND �

GUTTER MAY BE CONSTRUCTED �

PARALLEL TO THE SLOPE OF �

SUBBASE COURSES PROVIDED A �

MIN. DEPTH OF 7" IS MAINTAINED�


FOR USE WITH STABILIZED OPEN-GRADED �

DRAINAGE LAYER, THE BOTTOM OF THE�

CURB AND GUTTER SHALL BE CONSTRUCTED�

PARALLEL TO THE SLOPE OF SUBBASE �

COURSES AND TO THE DEPTH OF THE�

PAVEMENT.�


ALLOWABLE CRITERIA FOR THE USE OF CG-7 IS BASED�

ON ROADWAY CLASSIFICATION AND DESIGN SPEED�


AS SHOWN IN APPENDIX A OF THE VDOT ROAD DESIGN �


CG-7�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


201.04�


REVISION DATE�
 105�


502�


11
"�




3"�



4"�



1" R�


2" R
�


7"�



MANUAL IN THE SECTION ON URBAN GS STANDARDS.�


10' OR THE CHANGE IN STANDARDS CAN BE MADE AT �

REGULAR OPENINGS.�


COMBINATION 4" CURB AND GUTTER�


NOTES: �




RIGID PAVEMENT�


BACKFILL�


RIGID PAVEMENT�
 FLEXIBLE PAVEMENT OR�

RIGID BASE WITH ASPHALT SURFACE�


FLEXIBLE PAVEMENT OR�


RIGID BASE WITH ASPHALT SURFACE�

SHOULDER STABILIZATION�

AS SHOWN ON PLANS.�


2"�


VARIABLE�
 VARIABLE�


ASPH. PAV.�


2" R�


9"�


7"�


6"�



2" R�

2" R�


9"�


7"�


6"�


4"�


2" R�
 2" R�


9"�
 9"�


7"�
 7"�


‚": 1'�
 ‚": 1'�
 ‚": 1'�
 ‚": 1'�

2"�


BACKFILL�


RIGID PAVEMENT�
 FLEXIBLE PAVEMENT OR�

RIGID BASE WITH ASPHALT SURFACE�


2" TOP�

SOIL�


ASPHALT TOP FOR MEDIAN TO BE SAME MIX AS CURB.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


502�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


201.05�


SHEET 1  OF 1�


MC-3A�
MC-3�
 MC-3�


6"�



2" R�
 2" R�


VARIABLE�
 VARIABLE�


9"�
 9"�


7"�
 7"�


MC-3 AND MC-3A ARE TO BE USED ON ROADWAYS MEETING THE �

REQUIREMENTS FOR CG-6 AS SHOWN IN APPENDIX A OF THE �

VDOT ROAD DESIGN MANUAL.�


6"�



6"�



6"�



6"�



6"�



ASPHALT CURB�
 ASPHALT CURB�


ASPHALT MEDIAN�
 ASPHALT MEDIAN�


ASPHALT CURB�

FOR SLOPE EROSION CONTROL ONLY�


ASPHALT CONCRETE CURB AND MEDIAN�

(FOR TEMPORARY OR PERMANENT INSTALLATION)�
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E.P.

PAVED SHOULDER

SHOULDER LINE

DITCH LINE

 GR-6
 

 5’ 

E.P.

SHOULDER LINE

PAVED SHOULDER

10 : 1 SLOPE

 OR FLATTER
 5’ 

MC-4

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION
502

105

ASPHALT CURB AND GUTTER

NOTES:

GR-6 TERMINAL

GR-7 & GR-9 TERMINALS

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

201.08

REVISION DATE (ASPHALT PAVING UNDER GUARDRAIL)

METHODS FOR BEGINNING & ENDING ASPHALT

ASPHALT PAVING UNDER G. R.

ASPHALT PAVING UNDER G. R.

PAVING UNDER GUARDRAIL AND GUARDRAIL

INSTALLATION SITE PREPARATION REQUIREMENTS

FOR GR-7 AND GR-9 SEE STANDARD. 

PAVEMENT
ASPHALT MAT’L.

 PAVED

SHOULDER

(FOR USE WHERE ASPHALT CURB IS NOT REQUIRED)

LEFT OR RIGHT OF TRAFFIC

SHOULDER WIDTH

STANDARD GUARDRAIL,

GR-2 OR GR-8

ASPHALT MATERIAL

SEE NOTE 3

SEE NOTE 1 SEE NOTE 2

ASPHALT PAVING UNDER GUARDRAIL

  SEE SHEET 1  OF 2.

5. FOR ADDITIONAL DESIGN AND PLACEMENT INFORMATION

  WHERE GUARDRAIL CROSSES SHOULDER LINE.

4. ADDITIONAL 5 FEET ASPHALT PAVING BEYOND POINT

  THE ABOVE SPECIFIED DEPTH.

  THE QUANTITY OF ASPHALT MATERIAL COMPUTED USING

  OF THE PAVED SHOULDER COURSE AT NO INCREASE IN 

  CONTRACTOR’S OPTION TO COINCIDE WITH THE BOTTOM

3. DEPTH OF ASPHALT MATERIAL MAY BE EXTENDED AT THE

  

            3" MIN  BM-25.0

    2" MIN  IM-19.0A OR IM-19.0D

  ALLOWABLE DEPTHS OF ASPHALT MATERIAL

  AS THE PAVED SHOULDER TO THE FOLLOWING DEPTHS:

2. TO BE CONSTRUCTED WITH THE SAME ASPHALT MATERIALS

  SAME DEPTH AS THE ROADWAY PAVED SHOULDER.

1. TO BE CONSTRUCTED WITH THE SAME MATERIAL AND TO THE

7/13



VIRGINIA DEPARTMENT OF TRANSPORTATION�

502�


MC-1�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


202.01�


SHEET 1  OF 1�


PAVEMENT�


PAY LINE�
 CLASS A3 CONCRETE�


PAVEMENT�


PAY LINE�
 CLASS A3 CONCRETE�


ASPHALT PAVEMENT�


SUBBASE�
SUBBASE�


SURFACE�


CLASS A3 CONCRETE�
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MEDIAN�

AREA�


BASE�


MEDIAN�

AREA�


MEDIAN�

AREA�


EXISTING FLEXIBLE BASE�


PROPOSED ASPHALT SURFACE�


2" R�


2" R�


2" R�


2" R�


6"�



THE DEPTH OF CURB MAY BE �

REDUCED AS MUCH AS 3" �

(15" DEPTH) OR INCREASED AS �

MUCH AS 3" (21" DEPTH) IN �

ORDER THAT THE BOTTOM OF �

CURB WILL COINCIDE WITH THE �

TOP OF A COURSE OF THE �

PAVEMENT SUBSTRUCTURE.  �

OTHERWISE, THE DEPTH IS TO �

BE 18" AS SHOWN.  �

NO ADJUSTMENT IN THE PRICE �

BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE �

IN DEPTH.�


THE DEPTH OF CURB MAY BE �

REDUCED AS MUCH AS 3" �

(15" DEPTH) OR INCREASED AS �

MUCH AS 3" (21" DEPTH) IN �

ORDER THAT THE BOTTOM OF �

CURB WILL COINCIDE WITH THE �

TOP OF A COURSE OF THE �

PAVEMENT SUBSTRUCTURE.  �

OTHERWISE, THE DEPTH IS TO �

BE 18" AS SHOWN.  �

NO ADJUSTMENT IN THE PRICE �

BID IS TO BE MADE FOR A �

DECREASE OR AN INCREASE �

IN DEPTH.�


WHEN ROADWAY DESIGN MEETS THE �

CRITERIA FOR CG-7 AS SHOWN IN �

APPENDIX A OF THE ROAD DESIGN �

MANUAL IN THE SECTION ON GS �

URBAN STANDARDS, MEDIAN CURB�

IS TO BE IN ACCORDANCE WITH CG-3.�


6"�



6"�



6"�



INTEGRAL�


INDEPENDENT�


FOR USE WITH CONCRETE PAVEMENT�


FOR USE WITH CONCRETE WITH�

ASPHALT TOP COURSE�


CONCRETE MEDIAN CURB�
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2’-0"

2’-0"

*

NORMAL GUTTER

SIDEWALK

SPACE

5’-0"

7
" 0  TO 10  CHANGE

5’-0"

EXPANSION JOINT

CURB INCLUDED IN

ENTRANCE GUTTER
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C

  POINT OF GRADE CHANGE

*

**

**

***

**

CLASS A3 (H.E.S.) CONC.

*12  MAX. SLOPE

*

EXISTING OR PROPOSED

SIDEWALK OR SIDEWALK SPACE

C L

2
’ R

UNPAVED SPACEUNPAVED SPACE

6
"

FLOW LINE

*

*

*

5
’-

0
"

 12   MAXIMUM INCREASE IN SLOPE AT MINIMUM 10’  INTERVALS

6" AGGR. BASE TYPE   SIZE 21B

L

*
*

 3   MAXIMUM DECREASE IN SLOPE FOR FIRST  10’ INTERVAL AND

8   MAXIMUM DECREASE FOR SUCCEEDING MINIMUM 10’  INTERVALS

EDGE OF PAVEMENT

*
*

*

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

REFERENCE

SPECIFICATION

CG-9B

STANDARD ENTRANCE GUTTER

SECTION D-D

SECTION F-F

SECTION E-E
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D
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HALF PLAN

C

C

F

EE

SECTION C-C

BUILT CONCURRENTLY

FOR SIDEWALK, CURB AND GUTTER

 CURVE

PARABOLIC 

ROAD AND BRIDGE STANDARDS

REVISION DATE

203.02

SHEET 1  OF 1

4
’-

0
"
 

M
IN
.

     SLOPE

NON-TRAVERSABLE 

ENTRANCE

WIDTH OF 

 
S

P
A

C
E

U
N

P
A

V
E

D
 

 
G

U
T

T
E

R

W
ID

T
H
 

O
F
 

ABSOLUTE MINIMUM 12’
DESIRABLE MINIMUM 16’
ENTRANCE WIDTH

1’ - 3"

2’ - 0"

ACCESS ROUTE

LIMITS OF PED.

*ACCESS ROUTE

LIMITS OF PED.

*

 SPACE
UNPAVED 

FOR CURB AND GUTTER ONLY

EXPANSION JOINT

EXPANSION JOINT

TO BACK OF CURB, MINIMUM WIDTH SHOULD BE 6’.

USED BY PEDESTRIANS. IF ACCESS ROUTE IS ADJACENT

FACILITY THAT CAN BE APPROACHED, ENTERED AND

PATH CONNECTING ALL ACCESSIBLE ELEMENTS OF A

UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT

PEDESTRIAN ACCESS ROUTES PROVIDE A CONTINUOUS 

07/15

MOUNTABLE CURB CONFIGURATION.

STANDARD IS TO BE ADJUSTED TO MATCH THE

CG-3 OR CG-7, THE CURB FACE ON THIS 

WHEN USED IN CONJUNCTION WITH STANDARD 

IS REQUIRED WITH A MAX. 2% CROSS SLOPE.

PROVIDED, A MINIMUM 4’  TRAVERSABLE WIDTH 

IF PEDESTRIAN ACCESS ROUTES    ARE BEING 

EXISTING OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS ROUTE     EXTEND BEYOND 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

*

*

5
’-

0
"

4
’-

0
"
 

M
IN
.

     SLOPE

NON-TRAVERSABLE 

ENTRANCE

WIDTH OF 

ACCESS ROUTE

LIMITS OF PED.

*ACCESS ROUTE

LIMITS OF PED.

WITHOUT UNPAVED SPACE 

PEDESTRIAN ACCESS ROUTE DETAIL WITH & 



*

7
"

5
’-

0
"

L

*

*

**

**
***

ABSOLUTE MINIMUM 12’

DESIRABLE MINIMUM 16’

ENTRANCE WIDTH

*

*

*

*

***
*

*

*

*

SPACE

UNPAVED 

*

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

502

STANDARD ENTRANCE GUTTER
ROAD AND BRIDGE STANDARDS

203.03

REVISION DATE

CG-9D

SECTION B-B

SECTION D-D

SECTION C-C

SECTION   A-A

D

D

C

B

C

B

HALF PLAN

A

A

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1 REVISION DATE

OR UNPAVED SPACE

RADIUS FROM BACK OF SIDEWALK

S
P

A
C

E

U
N

P
A

V
E

D
 

G
U

T
T

E
R

W
ID

T
H
 

O
F
 

M
IN
.

4
’-

0
"
 

 ENTRANCE

WIDTH OF

BUILT CONCURRENTLY

FOR SIDEWALK, CURB AND GUTTER

TYPE I SIZE 21B

6" AGGREGATE BASE

CURVE

 PARABOLIC 

2’-0"

2’-0"

FOR CURB AND GUTTER ONLY

NORMAL GUTTER

5’-0"

0  TO 10  CHANGE

5’-0"

EXISTING OR PROPOSED

SIDEWALK OR SIDEWALK SPACE

EXPANSION JOINT

EXPANSION JOINT

CURB INCLUDED IN

ENTRANCE GUTTER

EXPANSION JOINT

C L

LINEFLOW6
"

E
N

T
R

A
N

C
E
 

C
E

N
T

E
R
 

L
IN

E

� WIDTH OF ENTRANCE

N
O

T
E
: 

E
N

T
R

A
N

C
E
 

S
Y

M
M

E
T

R
IC

A
L
 

A
B

O
U

T
 

C

  POINT OF GRADE CHANGE

EDGE OF PAVEMENT

8   MAXIMUM DECREASE FOR SUCCEEDING MINIMUM 10’  INTERVALS

 3   MAXIMUM DECREASE IN SLOPE FOR FIRST 10’ INTERVAL AND

CLASS A3 (H.E.S.) CONC.

12  MAX. SLOPE

SIDEWALK SPACE

 12   MAXIMUM INCREASE IN SLOPE AT MINIMUM 10’  INTERVALS

THE MOUNTABLE CURB CONFIGURATION.

STANDARD IS TO BE ADJUSTED TO MATCH 

CG-3 OR CG-7, THE CURB FACE ON THIS 

WHEN USED IN CONJUNCTION WITH STANDARD 

REQUIRED WITH A MAX. 2% CROSS SLOPE.

PROVIDED, A MINIMUM 4’ TRAVERSABLE WIDTH IS 

IF PEDESTRIAN ACCESS ROUTES    ARE BEING 

USED BY PEDESTRIANS.

FACILITY THAT CAN BE APPROACHED, ENTERED AND

PATH CONNECTING ALL ACCESSIBLE ELEMENTS OF A

UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT

PEDESTRIAN ACCESS ROUTES PROVIDE A CONTINUOUS

1’-3"

15"

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

UNPAVED SPACE UNPAVED SPACE

07/15

     SLOPE

NON-TRAVERSABLE 

5
’-

0
"

** *M
IN
.

4
’-

0
"
 

 ENTRANCE

WIDTH OF

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

     SLOPE

NON-TRAVERSABLE 

*
OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS  ROUTE     EXTEND BEYOND EXISTING 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

WITHOUT UPAVED SPACE

PEDESTRIAN ACCESS ROUTE DETAILS WITH & 



ENTRANCE VOLUME

DESIRABLE MAXIMUM

MEDIUM

7
"

B2"

4"

6
"

1":1’

SECTION C-C

 
O

F
 

S
ID

E
 

S
T

R
E

E
T

L

C
*

CNOTE: WIDTH "B" 2’-0" OR AS

     SHOWN ON TYPICAL SECTION.

 (RADIUS TO BE AS

 SHOWN ON PLANS)

C

MAINLINE  ROADWAY

*

*

5’ MIN.

A

SHOWN ON PLANS)

(RADIUS TO BE AS

FLOW LINE

OPTIONAL 

CONCRETE

(H.E.S.)

CLASS A3 

S
ID

E
W

A
L

K

 

A

*

0

3

6

3

6

8

MORE THAN 1500 VPD

LESS THAN 500 VPD

500-1500 VPD

HIGH

LOW

JOINT

EXPANSION
JOINT

EXPANSION

GENERAL NOTES

USED WITH THIS STANDARD.

SEE STANDARD CG-12 FOR CURB RAMP DESIGN TO BE

ENTRANCE NOTES

THE ENTRANCE.

LINE IS REQUIRED TO PROVIDE POSITIVE DRAINAGE ACROSS 

PLANS ARE TO INDICATE WHEN CONSTRUCTION OF A FLOW

OMITTED IN THE ENTRANCE.)

REQUIRED FOR MAINLINE PAVEMENT WHICH CAN BE

R/W LINE (EXCEPT ANY SUBGRADE STABILIZATION 

MAINLINE PAVEMENT SHALL BE CONSTRUCTED TO THE

EXCEPT FOR REPLACEMENT PURPOSES.

SHALL NOT BE CONSTRUCTED BEYOND THE R/W LINE 

RADIAL CURB OR COMBINATION CURB AND GUTTER

CONFIGURATION. 

BE ADJUSTED TO MATCH THE MOUNTABLE CURB 

OR CG-7, THE CURB FACE ON THIS STANDARD IS TO 

WHEN USED IN CONJUNCTION WITH STANDARD CG-3 

MAINLINE ROADWAY SLOPE

*CONSTRUCT GRADE CHANGES WITH A PARABOLIC CURVE.

8  MAX.

8  MAX.

NOTE:

APPLICABLE TO STREET CONNECTIONS

ALLOWABLE ENTRANCE GRADE TABLE IS NOT

"D"

GRADE CHANGE

ALLOWABLE ENTRANCE GRADE CHANGES

CONNECTIONS.

TABLE.  THESE VALUES ARE NOT APPLICABLE TO STREET 

"D" ARE LISTED IN THE ALLOWABLE ENTRANCE GRADE 

THE DESIRABLE AND MAXIMUM ENTRANCE GRADE CHANGES 

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

203.04

SHEET 1  OF 1

METHOD OF TREATMENT

CG-11

B B

D

D

D

D

COMMERCIAL ENTRANCE

20’ MINIMUM FOR 

PLAN VIEW

SECTION A - A

(CONNECTION FOR STREET INTERSECTIONS AND COMMERCIAL ENTRANCES)

AS MAINLINE ROADWAY (SEE NOTE 3)

STREET APPROACH SAME SURFACING

INTERSECTION NOTES

9.

8.

ACROSS THE INTERSECTION.

PORTION OF GUTTER TO PROVIDE POSITIVE DRAINAGE

OPTIONAL FLOWLINE MAY REQUIRE WARPING OF A

SIGHT DISTANCE AND K VALUE REQUIREMENTS.

OF THE VDOT ROAD DESIGN MANUAL, INCLUDING STOPPING

AASHTO POLICY AND THE APPLICABLE REQUIREMENTS 

CONNECTION MUST BE DESIGNED IN ACCORDANCE WITH 

WHEN CG-11 IS USED FOR STREET CONNECTIONS, THE 

(SEE NOTE 1)

CG-2 OR CG-6

10’ PARABOLIC CURVE (ENTRANCE ONLY)

MAINLINE ROADWAY 

NOTE 5)

(SEE 

SIDEWALK

NOTE 7)

(SEE 

4.

3.

2.

1.

7.

6.

5.

INCREASED TO 7". (SEE CG-13)

WITHIN THE LIMITS OF THE RADII SHOULD BE 

TRAFFIC,  THE DEPTH FOR SIDEWALK & CURB RAMPS 

TURNING REQUIREMENTS OF ANTICIPATED HEAVY TRUCK

WHEN THE ENTRANCE RADII   CANNOT ACCOMMODATE THE

SIDEWALK

UNPAVED SPACE

OPTIONAL FLOW LINE

EDGE OF PAVEMENT OR 
GRADE CHANGE

GRADE CHANGE

07/15

 A WIDTH OF 5 FEET.

 THE CROSS SLOPE SHALL BE 2% FOR

 CROSSES A COMERCIAL ENTRANCE

NOTE: WHEN A PEDESTRIAN ACCESS ROUTE



 

12:1 
 MAX

502

105

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

2
’-

0
"

      DETAIL

DETECTABLE WARNING

 
BASE DIAMETER

0
.2

" TOP DIAMETER

M
IN
 
0
.6

5
"

PARALLEL

TYPE B

PERPENDICULAR

TYPE A

PARALLEL & PERPENDICULAR

TYPE C

*

12:1  MAX

M
A

X
4
8
:1

CG-12 DETECTABLE WARNING SURFACE

    DETAIL

TRUNCATED DOME

1
.6

"
-
2
.4

"
 

C
-

C

50%-65% OF BASE DIAMETER

0.9"-1.4"

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 5

203.05

REVISION DATE (GENERAL NOTES)

1.6"-2.4" C-C

5’ MIN

4’

8’

10:1  M
AX

5’ MIN

4’ MIN

12
:1

M
A

X
4
8
:1

12:1 MAX

12:1 M
AX

 * *  *

EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

AT     , SAME AS TOP OF CURB

GENERAL NOTES:

TRUNCATED DOME

THE DETECTABLE WARNING SHALL BE PROVIDED BY TRUNCATED DOMES. 1.

FLOOR OR BY USING PERMISSIBLE CONSTRUCTION JOINT WITH REQUIRED BARS. 

SLOPING SIDES OF CURB RAMP MAY BE POURED MONOLITHICALLY WITH RAMP 3.

   

PRECAST RAMP FLOOR.  PRECAST CONCRETE SHALL BE CLASS A-4.

THAT ADJOINING FLARED SIDES CAN BE CAST IN PLACE AFTER PLACEMENT OF

IF RAMP FLOOR IS PRECAST, HOLES MUST BE PROVIDED FOR DOWEL BARS SO 4.

CONCRETE COVER 1�". 

BOTH SIDES OF THE RAMP FLOOR, MID-DEPTH OF RAMP FLOOR.  MINIMUM

REQUIRED BARS ARE TO BE NO. 5 X 8" PLACED 1’ CENTER TO CENTER ALONG5.

ARE INCLUDED IN PAYMENT FOR CURB / CURB AND GUTTER.

CURB / CURB AND GUTTER SLOPE TRANSITIONS ADJACENT TO CURB RAMPS6.

AND USED BY PEDESTRIANS.

ACCESSIBLE ELEMENTS OF A FACILITY THAT CAN BE APPROACHED, ENTERED

UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT PATH CONNECTING ALL 

HYDRANTS, DROP INLETS, ETC.   ACCESSIBLE ROUTES PROVIDE A  CONTINUOUS  

BE LOCATED BEHIND VEHICLE STOP LINES,  EXISTING LIGHT POLES, FIRE 

AS SHOWN ON PLANS OR AS DIRECTED BY THE ENGINEER, AND SHOULD NOT 

OR NONEXISTENT.  THEY MUST BE LOCATED WITHIN PEDESTRIAN CROSSWALKS 

CROSSES A CURB REGARDLESS OF WHETHER SIDEWALK IS EXISTING, PROPOSED,  

AN ACCESSIBLE ROUTE WITHIN THE RIGHT OF WAY OF A HIGHWAY FACILITY 

BY THE ENGINEER.  THEY ARE TO BE PROVIDED AT INTERSECTIONS WHEREVER

CURB RAMPS ARE TO BE LOCATED AS SHOWN ON THE PLANS OR AS DIRECTED 7.

PERPENDICULAR TO THE CURB. 

THAT THE SLOPE AT THE CONNECTION OF THE CURB OPENING IS 

THE CURB OPENING IS PLACED WITHIN THE LIMITS OF THE CROSSWALK AND 

RAMPS MAY BE PLACED ON RADIAL OR TANGENTIAL SECTIONS PROVIDED THAT8.

TRUCK TRAFFIC) FOR CONCRETE DEPTH.

TRAFFIC, REFER TO STANDARD CG-13, COMMERCIAL ENTRANCE (HEAVY 

ACCOMMODATE THE TURNING REQUIREMENTS OF ANTICIPATED HEAVY TRUCK 

TYPICAL CONCRETE SIDEWALK IS 4" THICK.  WHEN THE ENTRANCE RADII CANNOT 9.

THE MINIMUM WIDTH SHALL BE THE WIDTH OF THE SHARED USE PATH.

WHEN CURB RAMPS ARE USED IN CONJUNCTION WITH A SHARED USE PATH,10.

LANDING AREA MAY INCLUDE THE GUTTER PAN.

INTO THE CROSSWALK WITHOUT GOING INTO THE TRAVELWAY. THIS 4’ x 4’

A 4’ x 4’ LANDING AREA SHALL BE PROVIDED TO MANEUVER A WHEELCHAIR 

WHEN ONLY ONE CURB RAMP IS PROVIDED FOR TWO CROSSINGS (DIAGONAL),11.

PAY LIMITS

VARIABLE FULL WIDTH OF RAMP FLOOR

INSTALLED ON A RADIUS

DETECTABLE WARNING

RAMPLANDING

SEE NOTE 12.

AT BACK OF CURB

DETECTABLE WARNING

THE BACK OF CURB.

-MODIFIED AS RECOMMENDED BY THE MANUFACTURER TO MATCH 

WARNING SURFACE SHALL HAVE A FACTORY RADIUS OR BE FIELD

CURB AT ENTRANCES OR STREET CONNECTIONS THE DETECTABLE 

ALL CASES WHERE CURB RAMPS INTERSECT A RADIAL SECTION OF12.

SPECIAL DESIGN SECTION FOR APPROVAL. 

WARNING SURFACE AND SHALL BE SUBMITTED TO THE STANDARDS AND

THE REQUIREMENTS OF THE SPECIAL PROVISION FOR CG-12 DETECTABLE 

DETECTABLE WARNING SUFACES.  PRODUCTS NOT LISTED SHALL MEET

DETECTABLE WARNING SHALL BE FROM THE MATERIALS APPROVED LIST FOR 2.
BE SUMMARIZED FOR EACH CURB CUT RAMP.

EACH OF THE ABOVE ITEMS IS A SEPARATE PAY ITEM AND SHOULD 

DETECTABLE WARNING SURFACE (AREA IN SQUARE YARDS)

CURB WHEN REQUIRED (CG-2 OR CG-3 IN LINEAR FEET)

HYDRAULIC CEMENT SIDEWALK (DEPTH IN INCHES, AREA IN SQUARE YARDS) 

NOTE: COMPONENTS OF CURB RAMPS CONSIST OF THE FOLLOWING: 

07/15

RAMP 12:1  MAX
48:1  MAX

SIDEWALK



SECTION A-A

WITHIN CROSSWALK

AT INTERSECTION

TYPICAL PLACEMENT 

CROSSWALK

C
R

O
S

S
W

A
L

K

CROSSWALK

(WITH BUFFER STRIP)

WITHIN CROSSWALK

AT INTERSECTION

TYPICAL PLACEMENT 

SECTION B-B

502

105

CG-12 DETECTABLE WARNING SURFACE

TYPE A (PERPENDICULAR) APPLICATION

CG-12

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

A

A

BB

TYPICAL DESIGN

M
A

X

4
8
:1

C
R

O
S

S
W

A
L

K

CROSSWALK

C
R

O
S

S
W

A
L

K

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

203.06

SHEET 2 OF 5

M
IN
.

1
2
’

JOINT

CONSTRUCTION 

PERMISSIBLE

NOTES:

20: 1

12:1  MAX. 48:1 MAX.

2’ MIN.

BACK OF CURB

CROSSWALK AREA.

THE MARKED 

BE PROVIDED WITHIN

TRAVELWAY SHALL 

AREA OUTSIDE OF 

A 4’ SQUARE LANDING 

CURB 

JOINT

CONSTRUCTION 

PERMISSIBLE 

MIN.

10:1

MAX

10:1

MAX

1
2
:1

M
A

X

2
’

4
’

8
’

5 DOWEL, 8" LONG @ 12" C-C#

WITH BUFFER STRIP

TYPE A

C
R

O
S

S
W

A
L

K

CROSSWALK

CROSSWALK AREA.

THE MARKED 

BE PROVIDED WITHIN

TRAVELWAY SHALL 

AREA OUTSIDE OF 

A 4’ SQUARE LANDING 

DIAGONAL PLACEMENT 
WITH BUFFER STRIP

DIAGONAL PLACEMENT 

4’-0" Min.8’-0" Min.

4’

4’

8’

4’

FOR DETAILS

SEE SHEET 1  OF 5

TRUNCATE DOME

5’ 5’

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, SEE SHEET 1 OF 5.

4’

4’

  CONSTRUCTION.

  (4’ WIDE) REQUIRED AT TOP OF CURB RAMP.  MINIMUM CURB RAMP LENGTH 8 FEET FOR NEW 

  THIS DESIGN TO BE USED FOR CONSTRUCTION THAT INCORPORATES WIDER SIDEWALK.  LANDING 

07/15



4" CURB 6" CURB

CURB 

JOINT

CONSTRUCTION 

PERMISSIBLE 

502

105

CG-12 DETECTABLE WARNING SURFACE

TYPE B (PARALLEL) APPLICATION

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

C
R

O
S

S
W

A
L

K

CROSSWALK

RAMP

(SEE TABLE)

6
 
5
 
4
 
3
 
2
 
1
 
0

14
 
10
 
8
 
6
 
5
 
5
 
4

15
 
15
 
12
 
9
 
8
 
7
 
6

IN FEET

MINIMUM RAMP LENGTH 

IN PERCENT

ROADWAY GRADE

12:1 
 MAX.

SEE SHEET 1 OF 5 FOR DETAILS

AT 12" C-C

 5 DOWELS, 8" LONG#

JOINT

CONSTRUCTION 

PERMISSIBLE

5’ MIN.

2
’

TRUNCATED DOMES

12:1  MAX

M
A

X

4
8
:1

CURB 

48 : 1 MAX.

48 : 1 MAX.

2’ MIN.

BACK OF CURB

OF ROADWAY CURB

SHAPE TO MATCH FACE 

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 5

203.07

REVISION DATE

SECTION B-B

A

B
B

A

20:1

12:1  MAX

   APPLICATION
TYPE B  PARALLEL

SECTION A-A

12:1 
 MAX.

12:1 
 MAX.

12:1 
 MAX.

C
R

O
S

S
W

A
L

K

CROSSWALK

CROSSWALK AREA.

WITHIN THE MARKED 

PERPENDICULAR CROSSWALK 

SHALL BE PROVIDED FOR 

OUTSIDE OF TRAVELWAY 

A 4’ SQUARE LANDING AREA 

5’ MIN

M
A

X
.

5’ MIN

12:1  MAX.

M
A

X
.

5’ MIN

4
8
:1

12:1  MAX.
4’ MIN

4’ MIN

WITH BUFFER STRIP

WITH BUFFER STRIP

M
A

X
.

5’ MIN

4
8
:1

12:1  MAX.

12:1 
 MAX.

WITHOUT BUFFER STRIP

TYPICAL PLACEMENT

AT INTERSECTION

WITHIN CROSSWALK

WITH BUFFER STRIP

C
R

O
S

S
W

A
L

K

CROSSWALK

5’ MIN

CROSSWALK AREA.

WITHIN THE MARKED 

PERPENDICULAR CROSSWALK 

SHALL BE PROVIDED FOR 

OUTSIDE OF TRAVELWAY 

A 4’ SQUARE LANDING AREA 

CURB

5’ SIDEWALK

Max

12:1

M
a
x

1
2
:1

4
8
:1

M
in

 
5
’ CROSSWALK AREA.

WITHIN THE MARKED 

PERPENDICULAR CROSSWALK 

SHALL BE PROVIDED FOR 

OUTSIDE OF TRAVELWAY 

A 4’ SQUARE LANDING AREA 

SEE SHEET 1 OF 5.

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 

5
’ 

M
IN
 

RAMP

(SEE TABLE)

CROSSWALK

CROSSWALK

DIAGONAL PLACEMENT

SLOPE.

IS LIMITED TO 15 FEET, REGARDLESS OF THE 

THE REQUIRED LENGTH OF A PARALLEL RAMP 

NOTES:

4
8
:1

5’-0" MIN

4’ BUFFER STRIPSLOPE

LANDING 48:1 MAX.

SLOPE

LANDING 48:1 MAX.

07/15



LIMITED TO 15 FEET, REGARDLESS OF THE SLOPE.

THE REQUIRED LENGTH OF A PARALLEL RAMP IS

8
 
7
 
6
 
5
 
4
 
3
 
2
 
1
 
0

15
 
13
 
7
 
5
 
4
 
3
 
3
 
2
 
2

15
 
15
 
14
 
10
 
8
 
6
 
5
 
5
 
4

IN FEET

MINIMUM RAMP LENGTH

4" CURB 6" CURB
IN PERCENT

ROADWAY GRADE

APPLICATION

PARALLEL & PERPENDICULAR

TYPE C

*
EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

A

6"

A

TANGENT PLAN

TRUNCATED DOMES

JOINT

PERMISSIBLE CONST.5’ MIN.

AT    , SAME AS TOP OF CURB

C
R

O
S

S
W

A
L

K

CROSSWALK

20 : 1

48: 1 MAX.

20 : 1
48: 1 MAX.

BACK OF CURB

2’ MIN.

SECTION A-A

502

105

CG-12 DETECTABLE WARNING SURFACE

TYPE C (PARALLEL & PERPENDICULAR) APPLICATION

CG-12

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

203.08

SHEET 4 OF 5

4
8
: 1

M
A

X
.

5’ MIN
.  *

WITH BUFFER STRIP

AT INTERSECTION

TYPICAL PLACEMENT

SEE SHEET 1 OF 5.

FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 

OF ROADWAY CURB

SHAPE TO MATCH FACE 

*
EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

AT    , SAME AS TOP OF CURB

4
8
: 1

M
A

X
.

5’ MIN
. * *  *

Typ.
 3’

5
’

12
:1

M
A

X

12
:1

MAX

4
8
:1

M
in
.5

’

5’ SIDE WALK

4’ BUFFER STRIP

T
Y
P

 
3
’

12
:1 * *  *

*
EDGE OF PAVEMENT

AT   , 2" HIGHER THAN

AT    , SAME AS TOP OF CURB

CROSSWALK AREA.

THE MARKED 

BE PROVIDED WITHIN

TRAVELWAY SHALL 

AREA OUTSIDE OF 

A 4’ SQUARE LANDING 

 
4
’

SEE SHEET 1 OF 5 FOR DETAILS

M
IN
.

5
’

2’-0" MIN. 5’-0" MIN.

SLOPES ARE AS NOTED.

AND ROADWAY GEOMETRICS PROVIDING THE DIMENSIONS AND 

BUFFER STRIP MAY VARY TO MEET EXISTING FIELD CONDITIONS 

THE SELECTION OF CURB TYPE AND THE CONFIGURATION OF THE

TO THE SIDEWALK WITH A WARPED SURFACE.

STREET CAN BE PROTECTED BY A LANDSCAPED SETBACK OR CONNECTED 

WITH 5’ X 5’ MIN. DIMENSIONS.  THE SHORT PERPENDICULAR RUN TO THE

ADJOINING BUFFER STRIP.  LANDING AT BOTTOM OF TWO SLOPING SIDES 

THIS COMBINED (PARALLEL & PERPENDICULAR) DESIGN CAN BE USED WITH 

NOTES:

MAX.

12:1 MAX.
12:1

12
:1

MAX.

12:1 MAX.
12:1

12
:1

12: 1 MAX.

07/15

2’ MIN
.

4’ TYP.

2’ MIN
.

4’ TYP.



502

105

CG-12 DETECTABLE WARNING SURFACE

CG-12

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 5 OF 5

203.08A

REVISION DATE

Min

5’

M
in

5
’

4
8
:1

48:1

4
8
:1

Min

5’

TYPE M1

TYPE M2

MEDIAN WITH CUT-THROUGH

MEDIAN WITH RAMP REFUGE ISLAND CUT - THROUGH

REFUGE ISLAND WITH RAMPS

CURB

CURB

CURB

TYPE RI2

TYPE RI1

B

B

(Min.)

Level Area

5’x5’

MEDIAN AND REFUGE ISLAND APPLICATIONS

A

A

M
in

5’

M
in
.

5
’

WARNING (TYP)

DETECTABLE 

Max.

 12:1

Max.

 48:1

Max.

 12:1

16’-0"

 
6’-0"

 
6’-0"

CURB

CURB

Min
.5’

Min. 

4’-0" M
in

5
’

M
in
.

6
’-
0
"

2’ 2’

Min.

2’

2’ 2’

Min.

5’

20:1 20:148:1 48:1

C

C SECTION C-C

20:1 20:148:1

SECTION B-B

SECTION D-D

D

D

48:1 SLOPE

4’ Min. 

12:1 Max.  RAMP 12:1 Max.  RAMP

6’ 6’

SECTION A-A

2. CURB SHALL BE SHAPED TO MATCH THE FACE OF ROADWAY CURB.

3. SEE ROADWAY PLANS FOR MEDIAN AND REFUGE ISLAND DIMENSIONS

4. RAMPS AND CUT THROUGH’S SHALL BE ALIGNED WITH CROSSWALKS.

NOTES:

2’ 2’

Min.

2’

48:1

VARIABLE

VARIABLE

WARNING (TYP)

DETECTABLE 

WARNING (TYP)

DETECTABLE 

WARNING (TYP)

DETECTABLE 

SEE NOTE 5

SEE NOTE 5

SEE NOTE 5

SEE NOTE 5

  FOR 4" HYDRAULIC CEMENT CONCRETE SIDEWALK.

  THE INSTALLATION OF THE SIDEWALK SHALL BE INCLUDED IN THE PRICE BID

  504 OF THE ROAD & BRIDGE SPECIFICATIONS.  EXCAVATION OF MATERIAL FOR 

  4" HYDRAULIC CEMENT CONCRETE SIDEWALK IN ACCORDANCE WITH SECTION

5. THE RAMPS AND CUT THROUGH’S SHALL BE INSTALLED AND PAID FOR AS 

  SEE SHEET 1 OF 5.

1. FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 

  WARNINGS INSTALLED.

6. CUT THROUGH’S LESS THAN 6’ IN WIDTH SHALL NOT HAVE DETECTABLE

7/12
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VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET  1  OF 1

PAGE

300.01

TITLESTANDARD

SECTION 300-PAVEMENT ITEMS

INDEX OF SHEETS

305.01

304.04

304.03

304.02

304.01

303.02

303.01

302.02

302.01

301.27

301.26

301.25

301.24

301.23

301.22

301.21

301.20

301.19

301.18

301.17

301.16

301.15

301.14

301.13

301.12

301.11

301.10

301.09

301.08

301.07

301.06

301.05

301.04

301.03

301.02

301.01

THIS STANDARD IS VOID
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(REPLACES THE STANDARD TPT-1 TRANSVERSE PAVEMENT TIE-IN)ACOT-1

RS-5

RS-4

RS-3

RS-1

WP-2

WP-1

XJ-1

PR-9

PR-8

PR-7

PR-6

PR-5

PR-4

PR-3

PR-2

ASPHALT CONCRETE OVERLAY TRANSITIONS

INTERMITTENT SHOULDER RUMBLE STRIPS

CONTINUOUS SHOULDER RUMBLE STRIPES

CENTERLINE RUMBLE STRIPS 

CONTINUOUS SHOULDER RUMBLE STRIPS

PAVEMENT WIDENING

METHOD OF WIDENING BRIDGE APPROACH PAVEMENT

BRIDGE APPROACH EXPANSION JOINT (INSTALLATION CRITERIA)

BRIDGE APPROACH EXPANSION JOINT (FOR WIDENING OR MAINTENANCE OF EXISTING XJ-1 ONLY)

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

13" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

12" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

11" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

10" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 14 FOOT TRAVEL LANE

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (LEAVE OUT JOINT DETAIL)

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (FOR USE WITH  BAR REINFORCEMENT ONLY)

9" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (STEEL BAR REINFORCEMENT)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (LEAVE OUT JOINT DETAIL)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (FOR USE WITH BAR OR WIRE MESH REINFORCEMENT)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (STEEL BAR REINFORCEMENT)

8" CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (WIRE MESH REINFORCEMENT)

STANDARD LOAD TRANSFER ASSEMBLY EXPANSION JOINT

STANDARD LOAD TRANSFER ASSEMBLY CONTRACTION JOINT

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

PLAIN AND REINFORCED CONCRETE PAVEMENT SHOWING REINFORCEMENT, LONGITUDINAL AND TRANSVERSE JOINTS

THIS STANDARD IS VOID
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NOTES:

TRANSVERSE WIRES DO NOT EXTEND THROUGH LONGITUDINAL JOINTS.

BOTH OUTSIDE EDGES OF DIVIDED HIGHWAY TO BE STAMPED.  ONE

EDGE OF UNDIVIDED HIGHWAYS WHERE FEASIBLE. (TRAVEL LANE)

PLAN VIEW

TRANSVERSE SECTION

TYPICAL WIRE FABRIC SHEET

EDGE LAP DETAIL

LONGITUDINAL SECTION

EXTRA BAR METHOD DOUBLE LAP METHOD

LONGITUDINAL SECTION

SECTION A-A

HOOK BOLT DETAIL

END LAP DETAIL

SHEETS TO BE SECURELY

FASTENED TO PREVENT

SEPARATION DURING

CONCRETE PLACEMENT,
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EDGE OF PAVEMENT

TRANSVERSE CONSTR. JOINT

END LAPS STAGGERED

EDGE OF PAVEMENT

TO BE USED WHEN PAVEMENT

IS POURED IN SINGLE LANES.

GROOVED

LONGITUDINAL

JOINT

TRANSVERSE WIRES

TRANSVERSE CONSTRUCTION JOINT

NO LAP

OF JOINT.

D-4

HIGH YIELD

A

A

TRANSVERSE

WIRES
HIGH YIELD WIRES

D-4

TRANSVERSE

WIRES
LONGITUDINAL

TRANSVERSE CONSTRUCTION JOINT

*

D-4 WIRES @
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LONGITUDINAL  WIRES
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D-4 WIRES AT 12" C.C.

5’  MIN.

 NO. 5 HIGH YIELD BARS

6’-0" LONG@ 12" C.C.

8
"

6" 6" 6"

6" 8"

8
"

D-19 WIRES 

12" C.C.

D-19 WIRES

AT 4" C.C.

WITHIN 3’ NO LAP WITHIN 8’ AHEAD OF CONST. JOINT

 5 X 6’-0"

BARS @ 12" C.C.

12" C.C.

D-4 AT 12"C.C.

MAX. 16 SQ. FT. PER CHAIR MAX. 16 SQ. FT. PER CHAIR

12’-0" 12’-0"

�" DEFORMED TIE BARS 30" LONG

D-19 AT 4" C.C.

HOOK BOLTS AT 30" C.C.
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LENGTH  OPTIONAL

(MIN. 30’)

 5 X 6’-0"

BARS @ 12" C.C.
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3’-0" 3’-0" 3’-0" 3’-0"

3�"   �"+
-

6"

18"

NO LAP WITHIN 8’ AHEAD OF CONST. JOINT
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DURING CONCRETE PLACEMENT.

SHEETS TO BE SECURELY FASTENED TO PREVENT SEPARATION

#

AND 24’ LANES WITH ONE GROOVE AND ONE CONSTRUCTION JOINT.

FOR 36’ PAVEMENT, USE SINGLE 12’ LANES WITH 2 CONSTRUCTION JOINTS, OR 12’ 

AS FEASIBLE.

TIE BARS AND DOWEL BARS ARE TO BE AS NEAR MIDPOINT OF PAVEMENT DEPTH 

TO LAPS FALLING WITHIN AAN AREA 10’ BEYOND THE CONSTRUCTION JOINT.

THE DOUBLE LAP REQUIREMENT (36") AND OR EXTRA BAR METHOD APPLIES ONLY 

BOLTS WHERE SHOWN HEREON.

 5 X 2’-6" DEFORMED TIE BARS AT 30" O.C. MAY BE USED IN LIEU OF HOOK 

SMOOTH SURFACE TO BE STEEL TROWELED 8" IN FROM THE EDGE 

OF PAVEMENT EVERY 500 FEET, AND STATION NUMBER STAMPED

BRGINNING OF EACH DAYS POUR.

INTO IT.  THE DATE IS TO BE SHOWN IN A SIMILAR MANNER AT THE 

@ 4" C.C.

NO LAP WITHIN 3’

BACK OF CONST. JOINT *10’-0"

*10’-0"

316

PR-3

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

(WIRE MESH REINFORCEMENT)

8" THICK CONTINUOUSLY REINFORCED CONC. PAVE.
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�" EFFECTIVE DIA.
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�" EFFECTIVE DIA.
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SECTION B-B

DOUBLE LAP METHOD

SECTION A-A

SECTION C-C

PLAN-RAMP & MAIN LINE CONNECTION

SECTION B-B

EXTRA BAR METHOD

VIRGINIA DEPARTMENT OF TRANSPORTATION

316

PR-3

REFERENCE

SPECIFICATION

(STEEL BAR REINFORCEMENT)

8" THICK CONTINUOUSLY REINFORCED CONC. PAVE.
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TRANSVERSE CONSTRUCTION JOINT BARS ARE TO BE PLACED IN THE SAME HORIZONTAL

CONSTRUCTION JOINT AND ONE GROVED LONGITUDINAL JOINT.  TRANSVERSE

NOTES:

15" 15" 38"

TRANSVERSE CONSTRUCTION JOINT

4�"
4�"

3"
3"

3"

4�"

GROOVED LONGITUDINAL JOINT

4�"

3"

HOOK BOLT

LONGITUDINAL CONSTRUCTION

15" 15" 19"

TRANSVERSE CONSTRUCTION JOINT

16"

TYPICAL

EDGE OF PAVEMENT

A SIMILIAR MANNER AT THE

BEGINNING OF EACH DAYS POUR.

20’

CONVENTIONAL

PLAIN

PAVEMENT
TRANSVERSE

CONST.
JOINT STD.

PR-2

LONGITUDINAL

JOINT

A

A

B B

END LAPS OF BARS

TO BE STAGGERED

ON ANGLE OF 45°
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TIE BARS

45°

3
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"

**

BAR METHOD APPLY ONLY TO LAPS FALLING WITHIN

CONCRETE

5-HOOK BOLTS

CONSTRUCTION

CONSTRUCTION JOINT

C

C

CONTINUOUSLY REINFORCED CONCRETE 

PAVEMENT

NUMBER STAMPED INTO IT.

THE DATE IS TO BE SHOWN IN  

#

#

#
#
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(GRADE 60) 6’-0"

LONG AT 12" C.C.

 5(GRADE 40) TIE BARS

2’-6" LONG @ 30" C.C.

IN LIEU OF TRANVERSE
BARS AND CHAIRS.

(STD.PR-2) AT 30" C.C.

24’-0"

12’-0" 12’-0"

1�"
AT 36" C.C – 2".

 4 TRANSVERSE BARS
1�"

6 CHAIRS PER 12’ LANE AT 2’-3"6 CHAIRS PER 12’ LANE AT 2’-3"

 5 BARS AT 6" C.C. – 1"

(GRADE 60)

# 5 BARS AT 6" C.C. – 1"

(GRADE 60)

JOINT WITH 36’ PAVEMENT.

3’

3’ 3’   5 LONGITUDINAL BARS

(GRADE 60)

 4 TRANSVERSE BARS AND

CHAIRS AT 36" C.C.

8
"

6’-0" LONG

@ 12" C.C.

# 5 BARS

DOUBLE LAP REQUIREMENT (38") AND THE EXTRA

3’

3’ 3’ 3’ 3’

NO LAP WITHIN 8’ AHEAD OF

12’ LANE
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(GRADE 60)CHAIRS @ 36" C.C.
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6’-8" 6’-8" 6’-8"

OR TIE BARS (STD.PR-2) @ 20"

C.C. (OR SPACED @ 40"

8
"8" IN FROM THE EDGE OF PAVEMENT 

EVERY 500 FEET, AND STATION

BARS 6’-0" LONG

FOR 36’ WIDTH PAVEMENT USE SINGLE 12’ LANES WITH 2 LONGITUDINAL

CONSTRUCTION JOINTS OR 12’ AND 24’ LANES WITH ONE LONGITUDINAL 

NO LAP WITHIN 8’ AHEAD OF CONSTRUCTION JOINT

WITH 36’ PAVEMENT

LONGITUDINAL CONST. JOINT

DESIRABLE, 30°MIN.

3
�

"
 
–
 
�

"

3
�

"
 
–
 
�

"

**

**

AS  5 LONGITUDINAL BARS.

G
R

O
O

V
E

D
 

L
O

N
G
IT

U
D
IN

A
L
 
J

O
IN

T

HOOK BOLTS OR TIE BARS ARE TO BE PLACED IN THE SAME HORIZONTAL PLANE

BARS SHALL NOT EXTEND THROUGH LONGITUDINAL CONSTRUCTION JOINTS,

ALONG FULL 20’ LENGTH)

 5 LONGITUDINAL BARS ARE TO BE LAPPED AND TIED IN THE SAME HORIZONTAL PLANE.

BUT SHALL EXTEND FULL LENGTH (23’-9") FOR GROOVED LONGITUDINAL JOINTS.

OR TIE BAR

3
�

"
–
 
�

"

CONTINUE THROUGH JOINT

LONGITUDINAL STEEL TO 

TRANSVERSE CONST. JOINT.

 5 LONGITUDINAL

BOTH OUTSIDE EDGES OF DIVIDED HIGHWAY

TO BE STAMPED.  ONE EDGE OF UNDIVIDED

HIGHWAYS WHERE FEASIBLE.(TRAVEL LANE)

CONCRETE PLACEMENT.

SEPARATION DURING

FASTENED TO PREVENT 

BARS TO BE SECURELY 

EXTRA   5 LONGITUDINAL 

CENTERED OVER LAP

  5 HIGH YIELD  BAR 

6’-0" LONG SYMMETRICAL

WITH LAP SPLICE.

BARS (HIGH YIELD)

CENTER LINE

LONGITUDINAL

SMOOTH SURFACE TO BE STEEL TROWELED 

LONGITUDINAL LAP

AS  4 TRANSVERSE BARS.  WHERE NECESSARY ADJUST THE LOCATION OF HOOK

BOLTS OR TIE BARS TO A 2�" MINIMUM CLEARANCE BETWEEN HOOK BOLTS OR

TIE BARS AND TRANSVERSE BARS.

 4 TRANSVERSE BARS &

CONST. JOINT

3’ BACK OF

NO LAP WITHIN 

@ 12" C.C.
6’ LONG
  5 BARS

CONST. JOINT

3’ BACK OF

NO LAP WITHIN 
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

8’

8’

(GRADE 60)

AN AREA OF 8’ BEYOND THE CONSTRUCTION JOINT.






Ê�€ÿÿÿÿ
ÿÿÿÿ


½‡�€ÿÿÿÿ
ÿÿÿÿ





´þßÁé <—lþßÁ
~•ÁþßÁ

ìüßÁ5ûçöªýßÁ
µûßÁ5ûgƒ­ýßÁ
+ûßÁ5û§Ä­ýßÁ
 
Á



s¢3GOýßÁg£¾�*þßÁ
ßÁ





,Ä>�ÈýßÁ

ÿßÁ,Ä>0ÚýßÁ
 ßÁ



�
ÿÿ


ûßÁ‹ê)cVýßÁ
ûßÁZ�gÈ)ýßÁ











 ˜ýßÁ@—ù¿6ýßÁ


\°�ÿßÁuN�§“üßÁ
uØ4/þßÁ>È�ª†üßÁ


üßÁ




ÁE®Ö8ïüßÁ


1¿(ÊùßÁg£¾'¬üßÁ


 §øù•úßÁ.“¨ôñüßÁ
 ýùßÁK•©ôñüßÁ
L¸ûßÁ.“hý³üßÁ






 s¢s4„úßÁg£~w¾üßÁ


„húßÁ,	â/ÇüßÁ
�ùßÁg£~w¾üßÁ
 
36	úßÁg£~7ÓüßÁ
 


ÿÿ





5‘•˜”þßÁ¤å*köûßÁ


.l•�
ûß

Á

ûßÁ
 d
ûßÁ
ÁŽÁš�ö

úß
Á


ßÁ,Ä>Ä±
ûßÁ


rÚûßÁ



Á,Ä
¾&�

ûßÁ



ßÁg£¾•ùúßÁ


ÊüßÁ4³Bµ úßÁ
I3¶úßÁ


Á,Ä~úYúßÁ





,Ä>
˜æù

ßÁ

,
Ä

¾
,
¾

ù
ß

Á











±•7ÿßÁ1*c9	úßÁ


Á,
Ä>

®â
ùß

Á

•¾³ùßÁ
 ß

Á



ßÁg£þ•�úßÁ

ùßÁ”ž•74ûßÁ


ùßÁ£H�Ö2ûßÁ




Éö.þßÁ*®zN%ýßÁ



ßÁÍk–e¢þßÁ


ßÁE•ÂË�üßÁ

ßÁE•�� üßÁ


ßÁÍkÖ7ÒþßÁ





ùßÁ—+¥nÝúßÁ

ùßÁ¥Õ°•�ûßÁ

ùßÁˆ•™kþúßÁ


ÿÿÿÿ


@ÿßÁá�6HOúßÁ

 Z
�

§
ž
¦ú

ß
Á



Øš¯ÅRýßÁ5ûgí|úßÁ


DHAýßÁ�ª).–úßÁ
«þßÁK•é$|úßÁ
 zë��£üßÁZ�çàìúßÁ


üßÁr¹5³vûßÁ


úßÁ1�ÝÖwûßÁ

•ÿßÁ‹*ØZCûßÁ
�„QþßÁÃuùö.ûßÁ
žÎ¼ýßÁ¢•ß³-ûßÁ
¯ÍtýßÁ�ÅÅ
$f�þßÁ­�T¨#üßÁ
•ÔüýßÁ»Vd�˜ûßÁ
 iþßÁßÄ*�yûßÁ
 þßÁ‡!¥äƒûßÁ


�••þßÁÝ:¤‰ÐûßÁ





NÿßÁÿÕ5xèüßÁ


Áuó­:þßÁ'ï•d
ýßÁ


`úÜüßÁ
ßÁ?,Ï_ùýß
Á



 ÿßÁA�4WHþßÁ

Ãø9ÄýßÁK•©ÿ¨þßÁ


üßÁª£…SŒþßÁ

üßÁ¡»IY‹þßÁ


x­±üßÁ�ëÿ�§þßÁ


úßÁ,Ä~¬ôýßÁ


ßÁ
ÿÿ
ûßÁ'"cÍðüßÁ

ûßÁ'"cÍðüßÁ


ùßÁ�pY&íüßÁ
øßÁ�pY&íüßÁ
É�þßÁo.…«úûßÁ
��ïýßÁ©ÈáL�üßÁ


Z�'
HúßÁ


Á



 Á





Á


 Á.“èÖÇûßÁ
 €ÿÿÿÿ
ÿÿÿ
ý
ß

Á






ßÁ÷FÄ’¥úßÁ


�ùßÁÊ³Þr‚ÿßÁ



?jÿßÁ�“>ÆºùßÁ


ßÁÂ³þ�UÿßÁ



�g?jÿßÁÄ³þWžÿßÁ

§ªýßÁWP¾÷­ûßÁ
•H¶ýßÁß­¦«ÅûßÁ
+HþßÁWP¾÷­ûßÁ
ÑÌSþßÁß­¦«ÅûßÁ


ýßÁîl}EˆûßÁ

ùßÁŽÎt–®ûßÁ


j<
Ì.

�
þ

ß
Á




ýþßÁ


¢1•<*ûßÁ¢‚¾S€üßÁ
ßÁy§Ï‹ÅüßÁ
 üßÁ



m6þßÁg£>ÿØúßÁ
·9þßÁ(+±-€ýßÁ


ß
Á

üßÁ


UûßÁg£~�‡ýßÁ


ßÁg£~èHúßÁ

ßÁg£~èHúßÁ


ßÁg£þ�_úßÁ

ßÁg£þ�_úßÁ


1¿
¢úßÁg£~�7ýßÁ
1ÿÌêúßÁG)/#­ùßÁ
ëHÃ�üßÁg£~–¬ûßÁ


ßÁy§•
ÇüßÁ


ÿÿ
ÿ
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FOR USE WITH WIRE MESH REINFORCEMENT

FOR USE WITH STEEL BAR REINFORCEMENT
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BRIDGE ABUTMENT
APPROACH

SLAB

APPROACH

SLAB
BRIDGE ABUTMENT

METHOD OF WIDENING

APPROACHES TO DUAL STRUCTURES
5X

X

CLEAR 

ROADWAY WIDTH

OF BRIDGE
CL LC

5X

(WITH APPROACH SLAB)

(WITH APPROACH SLAB)

RUN-OFF SIDE

RUN-ON SIDE

BRIDGE APPROACH SLAB

(IF USED)

NORMAL

PAVEMENT

WIDTH

GUARD

X

      WIDENING IS TO BE APPLIED AT THE END OF THE DRAINAGE

      APRON FARTHEST FROM THE ABUTMENT BACKWALL.

2 2

2

5X 2

25X1

1

25X1

125X

1 2

 IF BRIDGE DRAINAGE APRONS ARE REQUIRED THE PAVEMENT

NOTES:

(WITHOUT APPROACH SLAB)

(WITHOUT APPROACH SLAB)

WHEEL

BRIDGE 

GUARD

WHEEL

BRIDGE 

ON FULL SHOULDER WIDTH BRIDGES, NO WIDENING IS TO BE PROVIDED.

X  AND X  = AMOUNT OF BRIDGE WIDENING PER SIDE (10’ MAXIMUM).

VIRGINIA DEPARTMENT OF TRANSPORTATION

NONE

WP-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

303.01

SHEET  1  OF 1

METHOD OF WIDENING BRIDGE APPROACH PAVEMENT
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THIS DRAWING WAS VOID WITH THE JULY 2013 R&B STANDARDS REVISION
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CENTERLINE RUMBLE STRIPS

RS-3

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

304.02

REVISION DATE

SECTION A-A

12.5" R

0.5"

7"

A CENTERLINE RAISED PAVEMENT MARKER.

TWO GROOVES SHALL BE OMITTED EVERY 40’ TO ALLOW FOR 

WHEN NECESSARY TO ACCOMODATE THE PM-9 STANDARD 

PM-9 FOR DETAILS ON RAISED PAVEMENT MARKER PLACEMENT.

USE OF RAISED PAVEMENT MARKERS IS OPTIONAL.  SEE STANDARD 

PASSING ZONES SHALL BE �".  

ENGINEER.  THE DEPTH OF CENTERLINE RUMBLE STRIPS IN 

PASSING ZONES EXCEPT AS DIRECTED BY THE TRAFFIC 

CENTERLINE RUMBLE STRIPS SHALL NOT BE INSTALLED IN 

THE LIMITS OF CENTER TWO-WAY TURN LANES. 

CENTERLINE RUMBLE STRIPS SHALL NOT BE INSTALLED WITHIN 

SECTIONS WITHOUT PAVEMENT MARKINGS.

SUBDIVISION STREETS OR IN NARROW UNMARKED ROAD 

CENTERLINE RUMBLE STRIPS SHALL NOT BE INSTALLED ON 

THE LIMITS OF BRIDGES.

CENTERLINE RUMBLE STRIPS SHALL NOT BE INSTALLED WITHIN

NOTES

5.

 

 

 

 

4. 

 

 

3.  

 

 

 

2.  

 

 

1. 

DRIVEWAY OR ROADWAY. 

STOP 50 FEET FROM THE EDGE OF THE INTERSECTING 

YELLOW MARKINGS OF THE OPPOSING LANES AND SHALL

CENTERLINE RUMBLE STRIPS  SHALL FOLLOW THE DOUBLE

WHERE A LEFT-TURN LANE IS MARKED, THE CONTINUOUS 6. 

7. 

PAVEMENT MARKINGS SHALL BE PLACED AS DIRECTED BY THE ENGINEER.8. 

PLAN VIEW

A A

PAVEMENT MARKING

DOUBLE YELLOW CENTERLINE 12"

(SEE NOTE 5)

RAISED PAVEMENT MARKER

CENTERLINE RUMBLE STRIP

(SEE NOTE 5)

RAISED PAVEMENT MARKER

1
4
"

DIRECTION OF TRAFFIC

DIRECTION OF TRAFFIC

315

310

COME IN CONTACT WITH PAVEMENT MARKINGS.

MORE THAN 2 INCHES BEYOND THE WIDTH OF CUT AND/OR SHALL NOT

RATE OF 0.1 GALLON PER SQUARE YARD.  OVERSPRAY SHALL NOT EXTEND

COATING (EMULSION) USING A PRESSURE DISTRIBUTOR AT AN APPROXIMATE

THE ENTIRE RUMBLE STRIP AREA SHALL BE COATED WITH LIQUID ASPHALT

FOLLOWING CUTTING AND CLEANING DEPRESSIONS OF WASTE MATERIAL, 

7/13



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

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

315

310

ROAD AND BRIDGE STANDARDS

REVISION DATE

304.03

SHEET 1  OF 1

PLAN VIEW

12"

PAVEMENT MARKING

A A
12"

 EDGE OF PAVED SHOULDER

DIRECTION OF TRAFFIC

 EDGE OF PAVEMENT

W (4’-0" MIN)

W = WIDTH OF PAVED SHOULDER

SECTION A-A

7"

0.5"

12.5" R

NOTES

MAINLINE SHOULDERS ONLY.

RUMBLE STRIPES SHALL BE PLACED ON

SLOT INLETS.

APRONS OR SPECIAL  DESIGN SHOULDER 

WITHIN LIMITS OF BRIDGE DRAINAGE

RUMBLE STRIPES SHALL NOT BE PLACED

ENGINEER.

CONTINUOUSLY AS DIRECTED BY THE

RUMBLE STRIPES SHALL BE PLACED1.

2.

3.

4.

5.

PAVEMENT MARKINGS SHALL BE PLACED AS DIRECTED BY THE ENGINEER.6.

OR GORE AREA.

INTERSECTION, TURN LANE, ACCELERATION/DECELERATION LANE 

RUMBLE STRIPES SHALL NOT BE PLACED WITHIN 50 FEET OF ANY 

CONTINUOUS SHOULDER RUMBLE STRIPES

RS-4

COME IN CONTACT WITH PAVEMENT MARKINGS.

MORE THAN 2 INCHES BEYOND THE WIDTH OF CUT AND/OR SHALL NOT

RATE OF 0.1 GALLON PER SQUARE YARD.  OVERSPRAY SHALL NOT EXTEND

COATING (EMULSION) USING A PRESSURE DISTRIBUTOR AT AN APPROXIMATE

THE ENTIRE RUMBLE STRIP AREA SHALL BE COATED WITH LIQUID ASPHALT

FOLLOWING CUTTING AND CLEANING DEPRESSIONS OF WASTE MATERIAL, 

7/13
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ACOT-1

515

315

210
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REVISION DATE

305.01

SHEET  1  OF 1

POSTED SPEED MPH

20 25 35 45

25 35 45 55 65 70

5040

THREE COURSE OVERLAY TRANSITION GEOMETRY

2 2

1 1

3 3

2 2

1 1

TWO COURSE OVERLAY TRANSITION GEOMETRY

1
t 

2
t 

t 
1

2
t 

t 
3

l 
2

l 
3

l 
2

l 
1

l 
1

l

t 
1

t 
1

t 
1

t 
1

TRANSITION GEOMETRY

SINGLE COURSE OVERLAY 

l  (ft) = RATE x 

l  (ft) = RATE x 

l  (ft) = RATE x 

l  (ft) = RATE x 

l  (ft) = RATE x 

(FT/INCH)

RATE

TRANSITION RATE

1 1
l  (ft) = RATE x 

TRANSITION LENGTH 

1

TOTAL TRANSITION LENGTH

TOTAL TRANSITION LENGTH

PLANED SURFACE

TEMP. PAVEMENT WEDGE

EXISTING PAVEMENT

FOR EVERY INCH OF DEPTH OF PAVEMENT MILLING.

SURFACE MIX ASPHALT A MINIMUM OF 3 FEET IN LENGTH 

TEMPORARY PAVEMENT WEDGE SHALL BE CONSTRUCTED OF 

BRIDGE DECK

OR

EXISTING PAVEMENT

EXISTING PAVEMENT

EXISTING PAVEMENT

EXISTING PAVEMENT

OVERPASS

BRIDGE 

OVERPASS

BRIDGE 

OVERPASS

BRIDGE 

75’ MIN.

75’ MIN.

75’ MIN.

t  (in)

t  (in)

t  (in)

t  (in)

t  (in)

t  (in)

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

MILLING DEPTH = 

MILLING DEPTH = 

MILLING DEPTH = 

  OF THE ENGINEER.

  IN ACCORDANCE WITH THE CONTRACT DOCUMENTS OR AT THE DIRECTION

1.  TIE-IN REQUIREMENTS TO INTERSECTING ROADS OR STREETS SHALL BE

  TIE-IN WILL BE EXEMPTED FROM PAY ADJUSTMENT.

  A DISTANCE OF 105 FEET (0.02 OF A MILE), MEASURED FROM THE LINE OF THE 

3.  WHEN THERE IS A SPECIAL PROVISION FOR RIDEABILITY INCLUDED IN THE CONTRACT,

  FACE OF THE BRIDGE OVERPASS.

  AND A MINIMUM OF 75 FEET FROM A VERTICAL PLANE OF THE NEAREST OUTER

  SLAB/ABUTMENT (OR AN INTERMEDIATE POINT DETERMINED BY THE ENGINEER), 

4.  TRANSITION SHALL BEGIN/END AT THE PROJECT LIMITS, AT BRIDGE APPROACH

TEMPORARY WEDGE DETAIL

(NOT TO SCALE)

(NOT TO SCALE)

(NOT TO SCALE)

BRIDGE DECK OR PROJECT TERMINI*

*

*

*

7/12

  THE PRIOR WRITTEN APPROVAL OF THE DISTRICT BRIDGE ENGINEER.

5.  NO OVERLAY OR MILLING SHALL BE PERMITTED ON THE BRIDGE DECK WITHOUT

  COURSE OF PAVEMENT.

  MAY BE NOTCHED INTO THE EXISTING PAVEMENT OR BLENDED WITH THE NEXT 

  COURSE OF THE ASPHALT CONCRETE OVERLAY. ANY SUB-COURSE TERMINATION

2. EXISTING PAVEMENT SURFACE SHALL BE PLANED TO TRANSITION THE TOP

ASPHALT CONCRETE OVERLAY TRANSITIONS
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SEE DETAIL�


WATERSTOP�


ƒ"�


JOINT FILLER�


WATERSTOP�


MATERIAL. DIMENSIONS SHOWN ARE ABSOLUTE MINIMUM.�

WATER STOPS TO BE ELASTOMERIC OR OTHER APPROVED�


TOE OF WALL�


JO
IN

T�



C
O

N
T

R
A

C
T

IO
N

�



PAINTED WITH ASPHALT�

SURFACE OF JOINT�


ANGLE OF REPOSE = 1•: 1�


BASE = 6/10 H�


IF COMPRESSION AT TOE EXCEEDS SAFE BEARING CAPACITY�


OF SOIL, A SPECIAL FOOTING IS TO BE USED.�


DEPTH OF WALL IN GROUND DETERMINED�


BY CONDITIONS.  TO BE NOT LESS THAN 1'-6".�


W
A

T
E

R
S

T
O

P
�




A�

LIVE LOAD�


DECK SURCHARGE - LOADED�


INFINITE  SURCHARG
E�


3"�



H�


B = 6/10 H�


3"�



3"�


12
"�




FIRMLY TO OUTSIDE OF STRUCTURE.�


NOTE:�


CONCRETE = 150 LBS.�


OR GALVANIZED STEEL  WIRE, MINIMUM�


KEYED JOINT�


ƒ" PREMOLDED�


CONTRACTION JOINTS AT INTERVALS NOT EXCEEDING 30'.�


EXPANSION JOINTS AT INTERVALS NOT EXCEEDING 90'.�


NOT LESS THAN 4'�


H20 - S16�


6"�



H = HEIGHT IN FEET.�


3" DRAIN PIPES 8' APART�


6"�


B
A

T
T

E
R

 •
" 

P
E

R
 F

O
O

T
�



6"�




NOTE:�


„"X6"�


4"X4"�


EARTH = 100 LBS.�


C
L

A
S

S
 C

1
 C

O
N

C
R

E
T

E
�




8,000 - 12,000 LBS.  PER SQ. FT.�


8,000 - 12,000 LBS.  PER SQ. FT.�


ROCK MINIMUM�


CLAY IN THICK BEDS, ALWAYS DRY�


CLAY IN THICK BEDS, MODERATELY DRY�


CLAY, SOFT�


SAND, CLEAN, DRY�


SAFE BEARING CAPACITY OF SOIL�


10,000 - 20,000 LBS.  PER SQ. FT.�


16,000 - 20,000 LBS.  PER SQ. FT.�


12,000 - 16,000 LBS.  PER SQ. FT.�


4,000 - 8,000 LBS.  PER SQ. FT.�


1,000 - 2,000 LBS.  PER SQ. FT.�


2,000 - 4,000 LBS.  PER SQ. FT.�


..............�
GRAVEL AND COARSE SAND, WELL CEMENTED�


SAND, DRY, COMPACT, AND WELL CEMENTED�


ALLUVIAL SOILS, ETC�
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856�


1141�


1427�
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1997�
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2568�


2853�


3139�


3424�


3709�


3995�


4280�


4.83�


7.43�


10.63�


14.43�


18.83�


23.83�


29.43�


35.63�


42.98�


51.03�


59.78�


69.23�


79.38�


HEIGHT OF�


WALL�
 AT TOP�


THICKNESS�
 THICKNESS�


AT BASE�
 AT TOE�


COMPRESSION�
 AREA OF�


SECTION�


"H" IN FEET�
 "A" IN FEET�
 B=.6H �
 SQ. FT.�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-1 1/4 "�


1'-2 3/8 "�


1'-3 5/8 "�


1'-4 3/4 "�


1'-6"�


1'-9†"�


2'-4ƒ"�


3'-0"�


3'-7‚"�


4'-2…"�


4'-9†"�


5'-4ƒ"�


6'-0"�


6'-7‚"�


7'-2…"�


7'-9†"�


8'-4ƒ"�


9'-0"�


LBS. PER SQ. FT.�
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POROUS BACKFILL @ 100 LBS./CU. FT. �

 78 OR  8 AGGREGATE OR CRUSHED GLASS �

MEETING  78 OR  8 GRADATION REQUIREMENTS�


A = 1/6 BASE, WITH MIN. OF 1'.�


WEEP HOLE WITH 12"X12" PLASTIC�


HARDWARE CLOTH ‚" MESH OR �


WIRE DIAMETER 0.03", NUMBER 4�

MESH HARDWARE CLOTH ANCHORED�


CONCRETE GRAVITY RETAINING WALLS�

INFINITE SURCHARGE AND DECK SURCHARGE - LOADED�


WATERSTOP�


DETAIL�
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NEUTRAL AXIS

10°

SECTION THRU RAIL ELEMENT AND

 W BEAM 

BACK - UP PLATE

DETAIL OF SPLICE JOINT

12�" LAP
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DETAIL OF STANDARD WASHER

55°
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�" THICKNESS

�"

1
�

"

1�"

�" R

�-11 NC-2

�-11 NC-2

�" x 1�"
55°

SLOTTED HOLE

OF TRAFFIC

LAP IN DIRECTION 

�" x 1" ELLIPTICAL, SLOTTED HOLE

OR MEDIAN BARRIER (MB) AND APPROVED BY THE ENGINEER.

IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR)

ARTBA TECHNICAL BULLETIN NUMBER 268B MAY BE SUBSTITUTED

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

L= 1�" FOR SPLICE BOLT-FULL LENGTH THREADS

L= 18" FOR WOOD AND CONCRETE POST BOLT-2�" MIN. THREADS

L= 26" FOR MB WOOD OR CONCRETE POST-2" MIN. THREADS

�" R

NUT-8 PER JOINT

"SPLICE BOLT" WITH 

1 �"

� "

BOTH SIDES

RECESS ONE OR 

1" DIA.. x �" DEEP, 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

GR-HDW

STANDARD GUARDRAIL HARDWARE

 
505
 
 

221
ROAD AND BRIDGE STANDARDS

REVISION DATE

501.01

SHEET  1  OF 3

L= 2" FOR SPLICE BOLT-FULL LENGTH THREADS ON NESTED W BEAMS.

01/14

POST BOLT, AND NUT 

L= 10" FOR STEEL POST BOLT-1�" MIN. THREADS

(GUARDRAIL BOLT)

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT
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3’-1�"

(3’-1�" POST SPACING)

6’-3" 6’-3"

(6’-3" POST SPACING)

3’-1�" 3’-1�" 3’-1�"

MAX DYNAMIC DEFLECTION = 2’MAX DYNAMIC DEFLECTION = 3’

(STRONG POST SYSTEM)

GR-2AGR-2

*

*

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL
REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 2

501.04

REVISION DATE

GR-2, 2A

505

221

*

27�" MIN - 28�" MAX RAIL HEIGHT

USING NESTED RAIL

OPTIONAL GR-2A METHOD

RAIL ON BACK OF POST 

USING ADDITIONAL 

OPTIONAL GR-2A METHOD

08/14

FOR GR-2A THE POST SPACING WILL BE 6’-3".

WHEN NESTED RAIL OR ADDITIONAL RAIL IS PLACED ON BACK OF POST

PRIOR TO INSTALLATION.

STANDARD GR-2A SHALL BE APPROVED BY THE ENGINEER  

OF AN ADDITIONAL RAIL ON THE BACK OF THE POST FOR

THE OPTIONAL GR-2A METHODS OF NESTING THE RAIL OR USE 

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

VEHICULAR TRAVEL FOR THE FINISHED ROADWAY.

ALL W-BEAM RAILS SHALL BE LAPPED IN THE DIRECTION OF 

STANDARD GR-INS.

HEIGHT OF 27�" MIN - 28�" MAX AS MEASURED PER 

ALL GR-2 AND GR-2A RAIL SHALL BE MAINTAINED AT A 

SECTION 505 OF THE SPECIFICATIONS.

SET AND ALIGNED WITHOUT ALTERATION OR FORCE, AS PER 

FROM VERTICAL.  W-BEAM, BLOCKOUTS, AND POSTS SHALL BE 

NOT BE SET WITH A VARIATION OF MORE THAN �" PER FOOT

ALL GUARDRAIL POSTS SHALL BE SET PLUMB.  POST SHALL 

BETWEEN 5 FEET AND 150 FEET.

RAIL ELEMENTS ARE FURNISHED SHOP CURVED FOR RADII 

ASSOCIATED HARDWARE SEE SHEET NOS. 501.01 AND 501.02.

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT, AND 

FOR DETAILS OF POST AND BLOCKOUTS SEE SHEET NO. 501.05.

AS DIRECTED BY THE ENGINEER.

ONLY AND CAN BE ADJUSTED DURING CONSTRUCTION IF AND 

GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE 

NOTES:  

* *

*

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

8’

5’

LS

70

60

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

9’

6.5’

4’

16:1



STEEL POST

1
2
"

2
"

1
’-

2
" 7

"

1
’-

2
"

8"

6
"

8" 8"

7
"

6x8 WOOD POST

8"

1
4
"

�"

6
"

�
"

7
"

6"

1
4
"

�"

6
"

�
"

7
"

8"

POST MAY BE HOT ROLLED OR WELDED.

6
"

1.

2.

3.

4.

�" HOLE

MATERIAL

RECYCLED

BLOCK OR

TREATED PINE

6"x6"x1’-2" 

 1�"

LESS THAN 1’-0"

STEEPER THAN 4:1

NOTES:

 

ALL BOLTS, NUTS, WASHERS, AND OTHER 

STEEL ITEMS ARE TO BE GALVANIZED.

 

ALTERNATE TYPE POSTS AND BLOCKOUT MAY

BE INTERCHANGED ON ANY ONE PROJECT WITH 

THE RESTRICTION THAT THE SAME TYPE OF 

POST AND BLOCKOUT MUST BE USED IN ANY 

SINGLE RUN OF GUARDRAIL.

 

FOR DETAILS OF GUARDRAIL ELEMENT SPLICE 

JOINT,  HARDWARE, ETC. SEE SHEET NOS. 

 

 

6
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0
"
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E
E
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A
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’-
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"
 

M
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E
E
 

D
E

T
A
IL
 

A

BOLT IS INSTALLED.

TOP OR BOTTOM OF BLOCKOUT AFTER �" x 18 

DRIVE NAIL ON BOTH SIDES WITHIN 2" OF THE 

501.01

AND 501.02.

1 �
"

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL  
(STRONG POST SYSTEM, POST AND BLOCKOUT DETAILS)

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.05

SHEET  2 OF 2

505

236

221

GR-2, 2A

PINE BLOCK 

TREATED

6"x8"x1’-2" 

REQUIRED

8’-0" POST 

& NUT

�"x18" BOLT 

& NUT

�"x10" BOLT 

�" WASHER

08/14

6
’-

0
"

8"
6"

1
’-

4
"

7
"

CRT POST

3"

4"

HOLE

�" DIA

HOLES

3�" DIA.

2
’-

4
�

"
SEE NOTE 5.

COMMON NAIL

GALV. STEEL 10D

PLANS. 

SPECIFIED BY THE ENGINEER IN THE 

STANDARD GR-10 TYPE III OR WHERE

THE CRT POST IS FOR USE WITH THE

HOLES

�" 

MATERIAL

RECYCLED

BLOCK OR

TREATED PINE

6"x8"x1’-2"

W6x9

W6x8.5 OR 

GALVANIZING

TO FACILITATE

OPTIONAL HOLE 

TO BE �" DIA.

AND BRACKETS

HOLES IN POSTS

RECYCLED MATERIAL.

PINE BLOCK OR 

6"x 8"x1’-2" TREATED 

SOUTHERN PINE
TREATED

4
"

1
4
"

�
"

�"
7�

"

7
"

7�"

PINE BLOCK.

4"x 8"x1’-2" TREATED 

4" WIDE BLOCKOUT

6" WIDE BLOCKOUT

GUARDRAIL

POST 

STRONG 

GUARDRAIL POSTS

SITES REQUIRING LONGER

GUARDRAIL INSTALLATION

 

DETAIL A

CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED GUARDRAIL
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A

ELEVATION

PLAN

NOTES:

SECTION B-B

SECTION A-A

SECTION C-C

A B

B C

C D

D

E

E

C

C

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

25’-0"

12’-6"
6’-3"

POST SPACING

PAY LIMITS ST’D. GR-6

1.

2.

3.

4.

5.

6.

7.

SEE SHEET 501.10.

FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS

#

#

#

8.

9.

THE LAST 3 TERMINAL POSTS MUST BE W6 X 8.5 STEEL.

THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT 

ALL POST SPACING 6’-3" C-C UNLESS OTHERWISE NOTED.

THE 18" DISTANCE FROM THE GROUND.

RAIL IS REQ’D., TAPER BOTH W-BEAM RAILS TO MAINTAIN

W-BEAM RAIL AND GROUND LINE IS 18".  WHEN DOUBLE

MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER

BEGINNING OF THE LOWER RAIL THROUGH POST  3.

LOWER W-BEAM RAILS ARE REQUIRED.  FROM THE 

A 8’-0" LONG POST MUST BE USED WHEN UPPER AND 

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1

1

DETAIL A SHEET 501.10

SEE END ANCHORAGE

1
1

SLOPES

DITCH

TOE OF 

8
’-

0
"

8
’-

0
"

6
’-

0
"

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1
1

6X8 WOOD POST

W6X8.5 STEEL OR

(9) (8) (7) (6) (5) (4) (3)

(2) (1)

SHEET 501.10

DETAIL B OR C 

ANCHORAGE

SEE END 

SLOPE

DITCH 

TOE OF 

ATTACH WITH �" BOLT 

RAIL BEHIND POST AND

BEND LOWER W-BEAM 

EDGE OF SHOULDER

SEE NOTE 2

BLOCKOUT

6X8X14" LG.

STANDARD

SHOULDER

POST W/�" BOLT

W-BEAM RAIL TO 

ATTACH LOWER

W/�" BOLT

BACK OF POST  

W-BEAM RAIL TO 

ATTACH LOWER

2’-0" MAX.

18" MAX. 

MAX.

2’-0"

SHOULDER

OR CUT/FILL BREAK

75’-0" MINIMUM TO THE HAZARD 

M
A

X
.

8
’-

0
"

PROFILE GRADE - SEE NOTES 1, 2 & 4

W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY

UNDIVIDED HIGHWAYS.

OF TRAFFIC) AND AT THE RUN-ON AND RUN-OFF ENDS ON 

THE RUN-ON END OF DIVIDED HIGHWAYS (LEFT AND RIGHT 

STANDARD GR-6 TERMINAL TREATMENT MAY BE USED AT 

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-6

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.09

SHEET  1 OF 2

505

221

BE ANCHORED PER SOLID ROCK CUT INSTALLATION (DETAIL F).

IF THE BACKSLOPE IS ROCK AND 1:1 OR STEEPER, THE W-BEAM MAY

POST  1 (8’-0" OFFSET).

BOTH W-BEAM RAILS TO BE 1’-0" BELOW FINISHED GRADE AT 

DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST  3.

18" (UP TO THE POINT WHERE THE RAIL CROSSES THE 

THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS

A SECOND RAIL IS REQ’D. WHERE THE DISTANCE BETWEEN

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

RAIL IS REQUIRED MULTIPLY LENGTH BY 2.

PAY LIMITS STD GR-2.  WHERE DOUBLE 

3’-0" MAX 5’-0" MAX

SLOPE

TOE OF DITCH 

TRAFFIC

RUN-ON AND RUN-OFF

OF ADJACENT TRAFFIC FOR 

RAIL LAPS IN DIRECTION 

TRAFFIC.

INSTALLED WITH RAILS LAPPED IN THE DIRECTION OF ADJACENT 

ALL TERMINAL RUN-ON OR RUN-OFF INSTALLATIONS SHALL BE 

7/12

FLATTER

6 OR
FLATTER

4 OR

SEE NOTES 3 & 4

RAILS

3" BETWEEN 

BELOW FINISHED GRADE

#1 POST 1’-0" MIN.

FOR GR-6 INSTALL.

ROADWAY SURFACE

MIN. RELATIVE TO 

BACKSLOPE HGT 4’-0" 

S
T

E
E

P
E

R

2
:1
 
O

R

NEVER EXCEED 45�"

BOTTOM OF DITCH SHALL 

TOP OF GUARDRAIL TO 

DITCH, DISTANCE FROM

AS GUARDRAIL CROSSES 

T
H

A
N
 
4
:1

N
O
 

S
T

E
E

P
E

R

1
0
:1

D
E

S
IR

A
B

L
E
 

*

*

12.5 OR FLATTER TO DITCH LINE

12.5 OR FLATTER TO DITCH LINE

*GUARDRAIL FLARE RATE

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



3"

SECTION D-D

DETAIL E

�"

�
"

2"

2"

3
"

2
"

1
4
"

14"

SECTION E-E

DETAIL D

DETAIL A
END ANCHORAGE

SEE NOTE 1
�

SEE NOTE 1

�

SEE NOTE 1

1"

DETAIL B
END ANCHORAGE (POST)

7
�

"

DETAIL

ASSEMBLY

SEE ANCHOR

CONNECTOR

W-BEAM TERMINAL

DETAIL C
END ANCHORAGE (CONCRETE)

8
’-

0
"

8
’-

0
"

2�"

2�" 2�"

2�"

4
"

5
"

1�"

1
�

"

�" THICK STEEL PLATE

STEEL POST

W6 X 8.5 X 8’-0" LG.

7�"

7�"

3’-0"

4
"

4"

2
’-

0
"

2
’-

0
"

8
"

8
"

4
"

30" X 18"

HOOPS

3-  3 BAR 

NOTE:

1.

DETAIL F

SOLID ROCK CUT INSTALLATION

WASHER

ROCK

SOLID

TERMINAL CONNECTOR

GUARDRAIL W BEAM
ROCK CUT

2.

PLACE OF STEEL POST AT 8’-0" OFFSET.

CONCRETE END ANCHORAGE MAY BE USED IN 

DRILL �" HOLES IN PLATE OR IN POST FLANGES.

NUTS. IF PLATE IS WELDED TO POST DO NOT 

4 - �" X 1�"  LG. HEX HEAD BOLTS W/ HEX 

TO POST.  IF PLATE IS BOLTED TO POST USE 

�" STEEL PLATE MAY BE WELDED OR BOLTED

SLOT

4-1 X 1�" 

#

SEE NOTE 1

IN POST FLANGE.  

DRILL �"  HOLES
SEE NOTE 1

IN POST FLANGE.  

DRILL �" HOLES

SEE NOTE 1.

IS BOLTED TO POST.  

DRILL ONLY IF PLATE

4-�" DIA. HOLES.  

(4 REQ’D.)

BOLTS

�" ANCHOR 

#

18" LONG.

3-  3 BARS

ROCK FORMATIONS).

FOR SHALE OR OTHER SOFT 

FOR HARD ROCK OR 5’ LENGTH

EPOXY ADHESIVE (18" LENGTH

EITHER MECHANICAL OR SET IN

�" THREADED ANCHOR BOLTS

SEE DETAIL D

�" PLATE

SEE DETAIL D

�" PLATE

#

2�
"

2�
"

PAVED DITCH DETAIL

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

30" X 18"

3-  3 BAR HOOPS

LG. STEEL POST

W6 X 8.5 X 6’-0" 

1" 0 HOLE

GUARDRAIL HARDWARE

DETAILED ON STANDARD 

WASHERS TO BE AS 

LONG BLOCKOUT

STANDARD 6 X 8 X 14" 

NUT

SQ. WASH. &

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

SQUARE WASHER

�" THICK 

GR-6

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION 505

221

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 2

501.10

REVISION DATE

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

AND NUT

SQ. WASHER. 

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

7/12

STEEL POST

W6 X 8.5 

DETAIL A

SEE 

HEX BOLT

POST WITH �" 

W-BEAM TO 

ATTACH LOWER

WOOD POST

OR 6 X 8 

STEEL POST

W6 X 8.5 

PAVED DITCH

AT THE SAME THICKNESS AS THE 

IS TO BE FILLED WITH MORTAR GROUT

POST. AFTER POST INSTALLATION HOLE

DITCH FOR PLACEMENT OF GUARDRAIL

PROVIDED THROUGH THE PAVED

RECTANGULAR HOLE IS TO BE

1

ON SHEET NO. 501.02

CONNECTOR AS DETAILED 

SEE W BEAM TERMINAL 

*

*

2

BACKSLOPE

STEEPER

2:1 OR

1

2

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



TRAFFIC

2.

1.

MANUFACTURED BY TRINITY INDUSTRIES, THE FLEAT 350 MANUFACTURED

 

3.

SEE NOTE 2

TERMINAL END

GUARDRAIL

STANDARD

NOTES:

BY ROAD SYSTEMS, INC.,  OR OTHER VDOT APPROVED EQUAL MEETING NCHRP

89 7 6 5 4 3 2 1

A

4
’-

0
"
 

GUARDRAIL TERMINAL, STD. GR-7 IS TO BE SRT 350 (SIMILAR TO AS SHOWN)

350 TESTING CRITERIA.

B.

SEE INDIVIDUAL MANUFACTURER’S PLANS FOR THIS INFORMATION.

AND OTHER INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, 

PAY LIMITS GR-7 TERMINAL

A

INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER’S

GR-7 TERMINAL, CONSIDER ALTERNATIVE TERMINAL OPTIONS.

IF YOU CANNOT GET THE NECESSARY CLEAR RUNOUT AREA FOR THE 

ALL STANDARD GR-7 TERMINALS SHALL BE INSTALLED WITH A 4 FT. OFFSET.A.

C.

6’-3"
 (TYP.)

6’-3
" (T

YP.)

LENGTH OF NEED (TYP.)

37’-6" (TYP.)

BREAKAWAY CABLE TERMINAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-7

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.11

SHEET  1  OF 3

505

221 (4’ FLARE)

4.

B

B

07/12

HEIGHT MEASURED AT TOP OF W-BEAM IS 27�" MIN. - 28�" MAX.

INSTALL AS SHOWN BELOW REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.

TO CURRENT MUTCD APPLICATION FOR TYPE 3 OBJECT MARKERS (OM-3).

HEAD WITH THE DIRECTION OF THE BLACK DIAGONAL STRIPES CONFORMING

STRIPES SHOULD BE APPLIED TO THE FULL AREA INSIDE THE IMPACT

HEADS, AMBER (YELLOW) REFLECTIVE SHEETING WITH BLACK DIAGONAL

W-BEAM END SECTIONS.  FOR TERMINALS EMPLOYING IMPACT (EXTRUDER)

SPECIFICATIONS, SHOULD BE APPLIED IN TERMINALS EMPLOYING 

YELLOW 8" X 36" REFLECTIVE SHEETING, IN ACCORDANCE WITH VDOT

D.

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

REFERENCE
SPECIFICATION

505
221

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.13

SHEET  3 OF 3

15:1 TAPER

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

5’-0"

1.

2.

3.

4
’-

0
"

15:1 TAPER

M
IN
.

5
’-

0
"

4.

A

A

B

B

SECTION B-B

SECTION A-A

NOTES:

REQUIREMENTS FOR GR-7

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

HINGE POINT

10:1 (SEE NOTE1)

SEE NOTE 2

4:1 OR FLATTER

SEE NOTE 3

2’-0" MIN.

HINGE POINT

6:1 MAX.

10:1 DES.

SEE NOTE 2

FLATTER

3:1 OR 

SEE NOTE 2

SLOPE HINGE POINT

TRANSITION TO EXISTING SLOPE AT HINGE

EXISTING SLOPE

GRADE TO MATCH

SLOPE HINGE POINT

GR-7 TERMINAL

GR-7

PREPARATION REQUIREMENTS TAKE PRECEDENCE OVER THIS STANDARD.
FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE
 
GRADING MUST EXTEND A MINIMUM OF 5’-0" BEHIND THE END POST. 
FOR NEW CONSTRUCTION, RECONSTRUCTION, AND 3R WORK THE 10:1 SLOPE 
 
UPSTREAM UN-SHIELDED ROADSIDE AREAS.
NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE 
ABLE (3:1 OR FLATTER) AND FREE FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS 
THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERS-
 
SHOWN, IS REQUIRED.
PAVEMENT, THE MIN. OFFSET FROM BEHIND THE POST TO THE HINGE POINT,  AS 
FLAT OR IS A POSITIVE SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY 
ADJACENT TO FOR ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS 
THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL, AND 

4:1 SLOPE DESIRABLE - 3:1 SLOPE MAXIMUM TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

GUARDRAIL

STANDARD

01/14

SITE PREPARATION REQUIREMENTS FOR GR-7

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

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-9

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

501.16

REVISION DATE
505

TRAFFIC

50’

TOP VIEW

ELEVATION

NOTES:

W-BEAM GUARDRAIL

PAY LIMITS GR-9 TERMINAL

GR-9 TERMINAL

(1) (2) (3) (4) (5) (6) (7) (8) (9)

W-BEAM GUARDRAIL

1.

2.

3.

4.

TRANSITION FROM GR-9 TERMINAL TO WEAK POST (STANDARD GR-8) GUARDRAIL

GUARDRAIL EXTRUDER

GUARDRAIL EXTRUDER

ST’D. GR-2 STRONG POST

ST’D. GR-2, 8 SPACES @ 6’-3" (WEAK POST)

ST’D. GR-8 

NOTE 2

50:1 FLARE PER 

1 FT. OFFSET

LENGTH OF NEED (SEE NOTE 3)

MANUFACTURER’S PLANS FOR THIS INFORMATION.

INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  SEE INDIVIDUAL 

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, AND OTHER 

 

TO THE HAZARD.

MAINTENANCE, OR UPGRADE OF TERMINALS, PROVIDE AS MUCH DISTANCE AS POSSIBLE 

IF THE CALCULATED LENGTH OF NEED CANNOT BE MET FOR THE SITES OF RETROFIT, 

6’-3" (TYP.) 6’-3" (TYP.)

NO FLARE

ALTERNATE BREAKAWAY CABLE TERMINAL 

10/14

D.  HEIGHT MEASURED AT TOP OF W-BEAM IS 27�" MIN. - 28�" MAX.

   SHOWN ABOVE REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

C.  DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.  INSTALL AS 

   COLOR OF TAPE SHALL BE AMBER (YELLOW).

   APPLICATION FOR DIAGONAL STRIPES ON OBJECT MARKERS AND BRIDGE END PANELS.

B.  DIRECTION OF THE REFLECTIVE TAPE ON THE EXTRUDER SHALL CONFORM TO MUTCD

   WAY IS LIMITED, THE OFFSET CAN BE DECREASED AS DIRECTED BY THE ENGINEER.

   EXTRUDER FROM ENCROACHING ON THE SHOULDER FOR 3R WORK WHERE RIGHT OF

   WITH A 1 FT. OFFSET ACCOMPLISHED WITH A 50:1 FLARE TO PREVENT THE GUARDRAIL 

A.  ALL STANDARD GR-9 TERMINALS (SIMILAR TO AS SHOWN ABOVE) SHALL BE INSTALLED

INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER’S INSTALLATION

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

INCLUDED WITH THE GR-9 TERMINALS ON THE APPROVED PRODUCTS LIST.

BE FROM THE VDOT APPROVED PRODUCTS LIST.  STANDARD MB-3 TERMINAL OPTIONS ARE

MEETING NCHRP 350 OR MASH TESTING CRITERIA. ANY TERMINAL USED FOR THE GR-9 SHALL

ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) SHALL BE A VDOT APPROVED PRODUCT
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REQUIREMENTS FOR GR-9

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

SECTION A-A

SECTION B-B

SITE PREPARATION REQUIREMENTS FOR GR-9

SECTION C-C

DETAIL A

4:1 OR FLATTER

HINGE POINT

B

B

EXISTING SLOPE

15:1 TAPER

5’-0"

HINGE POINT

3R WORK ONLY

(SEE NOTE 4)

GR-9 TERMINAL

HINGE POINT

3:1 OR FLATTER

A

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

STANDARD GR-2

NOTES:

SLOPE HINGE POINT

SLOPE HINGE POINT

SLO
PE

EXIST. DITCH

AGGREGATE

  21 B 

3R WORK ONLY

(SEE NOTE 3)

(SEE NOTE 2)

2’-0"

1.

2.

3.

4.

5.

6.

2
’-

0
"

M
IN
.

C

C

(SEE NOTE 2)

10’-0"

(SEE NOTE 5)

10:1 TAPER

A

(SEE NOTE 5)M
IN
.

5
’-

0
"

25’-0"

SEE DETAIL A FOR 3R WORK ONLY

(SEE NOTE 2)

MIN.

SLOPE AT HINGE

TRANSITION TO EXISTING 

EXISTING SLOPE 

GRADE TO MATCH 

(SEE NOTE1)

10:1 

MIN.

 2’-0" 

10:1 (SEE NOTE 1)

(SEE NOTE1)

10:1 

GR-9
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4:1 SLOPE TO TOE OF SLOPE

3:1 MAX. SLOPE TO TOE OF SLOPE 4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

25’-0"

(SEE NOTE 2)

TO TOE OF SLOPE

4:1 SLOPE OR FLATTER

 

PRECEDENCE OVER THIS STANDARD.

FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE PREPARATION REQUIREMENTS TAKE 

 

THE TAPER FOR NEW CONSTRUCTION WILL BE 15:1.  FOR 3R WORK THE MINIMUM ALLOWABLE TAPER IS 10:1.

 

SUITABLE MATERIAL AS APPROVED BY THE ENGINEER, AT ROADWAY SHOULDERS.

WITHOUT EXTENDING THIS SLOPE BEYOND THE DITCH BOTTOM.  USE   21B AGGREGATE, OR OTHER 

GRADED SLOPE INTO THE EXISTING DITCH SLOPE TO COVER THE FOUNDATION TUBES AND SOIL PLATES 

SLOPE EXTENDING A MINIMUM OF 2’-0" BEHIND THE BLOCKED OUT POST.  FROM THE HINGE POINT, TIE THE 

FOR 3R WORK, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO THE NEW CONSTRUCTION WITH  

 

5’-0" BEHIND THE END POST.  

FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND A MINIMUM OF 

 

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE 

THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE AND FREE 

 

TO THE HINGE POINT,  AS SHOWN, IS REQUIRED.

THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM BEHIND THE POST 

ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE SLOPE DUE TO 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 

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

25’-0" MIN.

ST’D. GUARDRAIL POST

ST’D. GUARDRAIL POST

DIRECTION OF TRAFFIC

OF SKEW

DEGREE

WIDTH

PERPENDICULAR

25’-0" MIN.

WITH DOUBLE BLOCKOUTS

CRT POST 

6
’-

0
"

1
’-

4
"

CULVERT

BOX 

CRT WOOD POST 

6" x 8" x 6’-0" 

8"

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

25’-0" MIN.

25’-0" MIN.

POST

ST’D. GUARDRAIL 
POST

ST’D. GUARDRAIL 

LIMITS OF PAYMENT FOR ST’D. GR-10

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

PLAN 

PLAN 

LIMITS OF PAYMENT FOR ST’D. GR-10 50’-0" MIN.50’-0" MIN.

RUN-OFF TREATMENT).

USE APPROPRIATE 

(FOR A 4 LANE ROADWAY 

NOTE:

A

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

SKEW
WIDTH (FEET)

MAX. PERPENDICULAR

0°

5°

10°

15°

20°

25°

30°

35°

40°

45°

22.90

22.60

22.10

21.40

20.60

19.60

18.40

17.10

23.00

15.60

TYPE III-THREE POSTS OMITTED

NOTES:

GR-2, 2A.

SEE STANDARD 

AND BLOCKOUTS, 

GUARDRAIL POSTS 

FOR DETAILS OF 

CULVERT

BOX

CULVERT

BOX

CULVERT

BOX
GRADE

FINISHED

OMITTED TOP VIEW

THREE POSTS 

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

W-BEAMS.

TWO NESTED 

NESTED W-BEAMS.

ST’D. GR-2 WITH
NESTED W-BEAMS.

ST’D. GR-2 WITH

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

DEFLECTION

DYNAMIC

MIN 5’-0" 

DEFLECTION

DYNAMIC

MIN 5’-0" 

A

A A

A A

A A

A A

A

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

*

*

CLOSEST POINT OF POST TO STRUCTURE. 

"A" THE MINIMUM ALLOWABLE DISTANCE BETWEEN

MIN.

 50’-0" 

SEE NOTE 4

NOTE 5

SEE 

NOTE 5

SEE 

NOTE 4

 SEE 

50’-0" MIN.

NOTE 5

SEE 

NOTE 5

SEE 

BOX CULVERT

6.

5.

4.

3.

2.

1.

TYPE III THREE POSTS OMITTED
TWO WAY TRAFFIC

ELEVATION

TYPE III THREE POSTS OMITTED
ONE WAY TRAFFIC

ELEVATION

AND BE BOLTED TOGETHER USING ONE SET OF BOLTS AT EACH SPLICE.

ALL SPLICES IN NESTED W-BEAM SECTIONS MUST COINCIDE AT A COMMON POINT

6"x8"x14" WOOD OR RECYCLED MATERIAL BLOCKOUTS.

TWO NESTED W-BEAM GUARDRAILS, CRT WOODPOST, 6’-3" SPACING, WITH TWO

MAXIMUM).

TWO NESTED W-BEAM GUARDRAILS, SEE TABLE FOR ALLOWABLE WIDTHS (25’-0"

GUARDRAIL POST SPACING SHALL BE IN ACCORDANCE WITH STANDARD GR-2.

ACCORDANCE WITH SECTION 221 OF THE SPECIFICATIONS.

SPECIFICATIONS.  MATERIAL REQUIREMENT FOR COMPONENTS SHALL BE IN

GUARDRAIL INSTALLATION SHALL BE IN ACCORDANCE WITH SECTION 505 OF THE

FILL ABOVE THE TOP SLAB OF THE BOX CULVERT IS LESS THAN 4’-0".

THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH OF

2
’-

4
�

"
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SEE NOTE 6
C

SECTION C-C

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON PLANS.

ELEVATION

RUN ON

PLAN

A

B

1 2

3 4

5

7 8 9

SECTION A-A SECTION B-B

B

A

C I

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

5

6

7

9

8

10

4

3

2

1

4

7

4

5 6

58

53

1 2 3 4

1
2

10

1

9

10

1’-0"

4’-0"

5"

9
"

7
’-

6
"

6
’-

0
"

9
"

WASHER FOR �" BOLT

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

1
�

"

1
�

"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE I

- RUN-OFF, 2-GR-FOA-1, TYPE II

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE I

ONE SET INSIDE THE OTHER.

TWO SECTIONS OF W-BEAM

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD 6" x 8" WOOD POST AND BLOCK

STANDARD W-BEAM TERMINAL CONNECTOR

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

(TYPE  )

6

9WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

BLOCK OR RECYCLED MATERIAL 

8" X 8" X 14" LONG TREATED PINE 

8" X 8" X 7’-6" LONG WOOD POST & 

END TREATMENT 

GR-2 OR TERMINAL

MIN. 4 SPACES

NUT (SEE ST’D. GR-HDW)

�" X 2" LONG GUARDRAIL BOLT & RECESSED 

(SEE ST’D. GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 3 OF 3)

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

1

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS)

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.25

SHEET  1  OF 3

2
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2
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A
X

2
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�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

RECESSED NUT

�" X 18" LONG GUARDRAIL BOLT AND 

SEE NOTES 4 & 5.

BOLT & NUT.

�" GUARDRAIL 

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED,

BLOCKOUT DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL 

�" X 18 BOLT IS INSTALLED.

BOTTOM OF THE BLOCKOUT AFTER  

DRIVE NAIL WITHIN 2" OF THE TOP OR

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APPROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS

POSTS 1 THROUGH 4 ARE CENTER DRILLED 

BOTTOM WOOD BLOCKS LOCATED ON 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

5�"

01/14

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



PLAN

(TYPE I)A

SECTION A-A SECTION B-B SECTION C-C

543

2

76 8 9

ELEVATION

B

C
B

1 2 3 4

3 5 6 4 5 4 5

758

1

2

1

2

3

4

5

6

7

8

1’-0"

4’-0"

6"

5"

6
’-

0
"

9
"

7
’-

6
"

9
"

1
�

"

1
�

"

SEE NOTE 6

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE I

- RUN-OFF, 2-GR-FOA-1, TYPE II

STANDARD W-BEAM TERMINAL CONNECTOR

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

(SEE SHEET 3 OF 3)

1. 

2. 

3. 

4. 

5. 

6. 

7.

C A

�" X 2" LONG GUARDRAIL BOLT & 

GR-HDW)

RUN ON

9

9

1

9

WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

1

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS)

W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

501.26

REVISION DATE
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"
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"
M
IN

2
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�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

OR RECYCLED MATERIAL

ST’D. 6X8X14" LG. TREATED PINE BLOCK

ST’D. W6X8.5 OR  W6X9 STEEL POST

PINE BLOCK OR RECYCLED MATERIAL

STANDARD 6" X 8" X 14" LONG TREATED 

W8 X 13 X 7’-6" LONG STEEL POST WITH 

RECESSED NUT

�" X 10" LONG GUARDRAIL BOLT & 

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL 

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE I

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

SEE SHEET 3 OF 3)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED,

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

SECURED WITH �" GUARDRAIL BOLTS 

1 THROUGH 4 ARE CENTER DRILLED AND 

BOTTOM WOOD BLOCKS LOCATED ON POSTS 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

  

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

01/14

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





54

5
7

108

53

1
2

5,6

(W BEAM OMITTED)

1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

SEE NOTE 7

ITEM

 1

 2

 3

 4

 5

 6

 7

 8

 10

 11

MATERIAL/SPECIFICATIONS/NOTES

11

9

9

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

4’-0"

1’-0"

5"

9
"

6
’-

0
"

7
’-

6
"

9
"

WASHER FOR �" BOLT

1�
"

1�
"

6
�

"

8
�

"

BD

4

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 
STANDARD W-BEAM TERMINAL CONNECTOR

RECESSED NUT.

�" X 18"  LG. GUARDRAIL BOLT AND 

STANDARD 6" X 8"  WOOD POST AND BLOCK.

STANDARD W-BEAM RAIL

RUN ON (TYPE I)

5�"

9

11

FIXED OBJECT ATTACHMENT

1

1

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

SECTION A-A SECTION B-B
SECTION C-C

SECTION D-D

ELEVATION

PLAN

FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL  (WOOD POSTS)

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

NOTES:

2.

3.

4.

5.

6.

7.

1.

8.

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-FOA-2

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 3

501.28

REVISION DATE

NUT (SEE STANDARD GR-HDW) 

�"X 2" LONG GUARDRAIL BOLT AND RECESSED

(SEE SHEET 3 OF 3)

WOOD BLOCKOUT FOR RUBRAIL 

OR RECYCLED MATERIAL

8" X 8" X 14" LONG TREATED PINE BLOCK 

8" X 8"  X 7’-6" LONG WOOD POST AND 

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

2

STANDARD GR-FOA-2 TYPE IBEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

WITH WASHER

LAG BOLT

�" X 3" 

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED

TREATMENT

OR TERMINAL END 

MIN. 4 SPACES GR-2 

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

BOLT IS INSTALLED.

BOTTOM OF BLOCKOUT AFTER �" X 18 

DRIVE NAIL WITHIN 2" OF THE TOP OR 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT

SECTION C-C AND D-D.  SHOP FABRICATION

RUBRAIL MUST BE TWISTED 35° BETWEEN

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

9.

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



SECTION A-A
SECTION B-B SECTION C-C SECTION D-D

(W BEAM OMITTED)

ELEVATION
1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

PLAN

SEE NOTE 7

ITEM MATERIAL/SPECIFICATIONS/NOTES

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

1’-0"

9
"

6
’-

0
"

7
’-

6
"

9
"

1�
"

1�
"

6
�

"

8
�

"

NOTES:

BEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

SEE SHEET 3 OF 3)

TYPE II RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

BD

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

STANDARD W-BEAM TERMINAL CONNECTOR

RECTANGULAR PLATE WASHER (SEE STANDARD 

GR-HDW)

2.

3.

4.

5.

6.

7.

STANDARD W-BEAM RAIL

1.

RUN ON (TYPE I)

5�"

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

9
"

NUT (SEE STANDARD GR-HDW)

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

END TREATMENT 

OR TERMINAL 

MIN. 4 SPA. GR-2 

4’-0"

5"

WITH WASHER

LAG BOLT 

�" X 3" 

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

STANDARD GR-FOA-2 TYPE I

FIXED OBJECT ATTACHMENT

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

4 & 5

SEE NOTES 

BOLT, & NUT.

�" GUARDRAIL

THE OTHER

ONE SET INSIDE 

OF W-BEAM

TWO SECTIONS 

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.29

SHEET  2 OF 3

GR-FOA-2

FOR USE WITH SAFETY SHAPE - (STEEL POSTS)

2
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"
M
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2
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"
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2
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"
M
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2
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�

"
M

A
X

2
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"
 

M
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.

2
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�

"
 

M
A

X
.

6’-9�"

RECYCLED MATERIAL.

6" X 8" X 14" LG. TREATED PINE BLOCK OR 

W8 X 13 X 7’-6" LG. STEEL POST WITH STD.

(SEE SHEET 3 OF 3) 

WOOD BLOCKOUT FOR RUBRAIL

NUT

�" X 10" LONG GUARDRAIL BOLT AND RECESSED 

�" X 2" LONG GUARDRAIL BOLT AND RECESSED 

OR RECYCLED MATERIAL

ST’D. 6" X 8" X 14" LG. TREATED PINE BLOCK

ST’D. W6 X 8.5 OR W6 X 9 STEEL POST W/

 1

 2

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 

 3

 4

 5

 6

 7

8

 9

 10

 9

10
8

1

8

4

6

1

8343

4

10

97

54

42

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT 

SECTIONS C-C AND D-D.  SHOP FABRICATION 

RUBRAIL MUST BE TWISTED 35° BETWEEN 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS  LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

8.

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



ELEVATION

PLAN

ITEM 7 DETAIL

ITEM 8 DETAIL

RUBRAIL AND HARDWARE DETAILS

BEARING PLATE ITEM 10  DETAIL

RUBRAIL BLOCKOUT DETAIL

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

1
4

�"

�"

�"

7�"

3"2"

RAD.

TYP.

TYP. 2 PLACES

11"

1
0
"

3"3
"

5�"

4
�

"

SPACING MAX.

TYPE II

RUN-OFF

ONE WAY TRAFFIC

Typ. 2 plcs.

12
1

�"

�"

�"

2"

3
"

3" 3
"

�"

�"

1"

3’-1�" 

4"

1�"

1�"

1�"

6’-11"

3’-0
"

3’-1�" 

6
"

2’-0"

5"

8"

�" ASTM A36M PLATE

1�"

1
�

"
3
�

"
3
�

"

4" 4"

2�"

3�
"

6’-3" 3’-1�"3’-1�"

1
�

"

5’-6"

3’-3"

C6x8.2

NOTES:

�"

6
�

"

TYP.

RAD.

�" 

�"x2�" (Typ.)

POST BOLT SLOTS

(TYP. 4 PLACES)

DRILL 1 �" DIA. HOLE

SIDE OF THE ROADWAY THE TRANSITION IS USED.

HAND MUST BE SPECIFIED DEPENDING ON WHICH

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT

CAN BE FIELD CUT AND BENT USING HEAT.

(SEE NOTE 1)

SHOWN AND WELD

BEND WEB AS

TRIM FLANGES,

TYP. 2 PLACES

�" DIA.

7
"

3
�

"
1"

4" THICKNESS

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 6�"

2 4�"

3

4

1.

(TYP.)

DIAMETER HOLE

DRILL THRU �" 
3"2"

3�"

1�"

CONNECTOR

TERMINAL 

STD. W-BEAM

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 4�"

2 3�"

3

4

2"

1"

STEEL POSTS WOOD POSTS

STD. GUARDRAIL

THICKNESS X 9’-11"

1 1�" X 10 GA.

DRILL THRU �" DIA. HOLE

TERMINAL CONNECTOR.

AS NEEDED TO ATTACH W-BEAM

*

*

 �"x1�" (TYP.)

 SPLICE BOLT SLOTS

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  3 OF 3

501.30

REVISION DATE

BARRIER AND ATTACH FLUSH TO SLOPE.

THE SLOPE OF THE PARAPET OR 

FABRICATE TO BE CONSISTANT WITH 

(SEE NOTE 1)

BEND AND WELD.

CUT FLANGE,

STANDARD GR-FOA-2 TYPE II

RUN-OFF FIXED OBJECT ATTACHMENT

INDICATES EXTRA POST REQUIRED FOR 
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1.

2.

3.

4.

5.

TYPE I

TYPE II

TYPE III

8�"

1 2 3 4 5 6 8 9

C

C

D

D

A

A

B

B

POST THICKNESS

4�"

2"

1"

ITEM

STANDARD W-BEAM RAIL

(W-BEAM OMITTED)

1

2

3

4

4 SPACES AT 1’-6�"

6"

4’-0"

6
’-

0
"

6
’-

0
"

9
"

1�"

7" x 4"

3�"

9
"

4 SPACES AT 3’-1�"

1 432

TRAVEL LANE (RUN-ON)

TRAVEL LANE (RUN-ON)

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

TWO RUN-ON SECTIONS (WITH 2 RUBRAILS SHOWN)

ONE RUN-OFF SECTION (WITH 1 RUBRAIL REMOVED)

TWO RUN-OFF SECTIONS (WITH 2 RUBRAILS REMOVED)

WOOD BLOCKS

RUBRAIL

MATERIALS/SPECIFICATIONS/NOTES ITEM MATERIALS/SPECIFICATIONS/NOTES

(SEE SHEET 2 OF 2)

C6 x 8.2 RUBRAIL 

(SEE SHEET 2 OF 2)

WOOD BLOCKOUT FOR RUBRAIL

6�
"TYP.

PLAN

ELEVATION

SECTION A-A SECTION B-B

SECTION C-C SECTION D-D

7

BARRIER-FIXED OBJECT ATTACHMENT

BLOCKED-OUT W-BEAM MEDIAN 

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

GR-FOA-4

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.31

SHEET  1  OF 2

(FOR USE BETWEEN STANDARD MB-7D AND STANDARD MB-3)

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

10’-0"

1’-1"

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

5"

RECESSED NUT

�" X 2" LONG GUARDRAIL BOLT AND 

RECESSED NUT
�" x 10" LONG GUARDRAIL BOLT AND 

9

ONE RUN-ON SECTION (WITH 1 RUBRAIL RETAINED)

MB-7D

STANDARD

CONC. MEDIAN BARRIER ST’D. MB-7D

ANCHOR BOLTS, 6" LONG

THREE �" EXPANSION

SEE NOTE 5

1

2

3

4

5

6

7

8

9

CYCLED MATERIAL.

TREATED PINE BLOCK OR RE-

POSTS, ST’D. 6" X 8" X 14" LONG

ST’D. W6 X 8.5 OR W6 X 9 STEEL

2 4 4 5 3 4 3 4 4

7 8 4 6

9

1

9

9

9

UNDER NUTS.

NO MORE THAN �" BEYOND NUTS.  USE LOCK WASHERS 

TERMINAL CONNECTORS ON EACH SIDE.  BOLTS TO PROJECT 

THE CONCRETE MEDIAN BARRIER ATTACHING THE W-BEAM 

WASHERS ARE TO BE USED WITH HOLES DRILLED THROUGH 

APPROPRIATE LENGTH �" ASTM A449 HEX BOLTS WITH 

  

(LENGTH AS REQUIRED)

TO BE DRILLED AND SECURED WITH �" GUARDRAIL BOLTS

BOTTOM WOOD BLOCKS LOCATED ON POSTS 1 THROUGH 4 ARE

 

BOLTED TO POSTS 2 AND 4.

ATTACH LOWER BLOCKS AND/OR RUBRAIL.  RUBRAIL IS NOT 

POSTS 1, 2, 3, 4 AND 5 REQUIRE AN ADDITIONAL HOLE TO 

 

VDOT ROAD AND BRIDGE STANDARDS.

ALL GUARDRAIL COMPONENTS ARE TO BE IN ACCORDANCE WITH 

 

ALL GUARDRAIL POSTS ARE TO BE STEEL.

 

NOTES:

USE LOCK WASHER UNDER NUT.

TO PROJECT NO MORE THAN �" BEYOND NUT.  

FLANGES & RUBRAILS.  LENGTH AS REQ’D.  BOLT 

POST.  �" GUARDRAIL BOLT TO GO THRU BOTH 

TO ALLOW OVERLAPPING IN ORDER TO FIT INSIDE 

HOLE IN RUBRAIL WILL BE VERTICALLY ELONGATED 

STANDARD GR-FOA-4

FIXED OBJECT ATTACHMENT

1

ST’D. MB-3

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 2 OF 2)

BENT PLATE RUBRAIL 

�" X 3" LAG BOLT WITH WASHER

SEE NOTE 4.

AND RECESSED NUT.

�" GUARDRAIL BOLT

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED, 

SCHEDULE 40, GALV. PIPE

STEEL SPACER TUBE 6" I.D. X 9" LONG,

ST’D. W-BEAM TERMINAL CONNECTOR
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CL
SPLICE

VARIABLE

RUN OFF

RUN ON

(TYPE I )
(ONE WAY TRAFFIC TYPE II )

ST’D. GUARDRAIL4 SPACES @ 3’-1�"
4 SPACES

 @ 1’-6�"

D

D

SECTION D-D

CL

SPLICE

505

FOA-CZ

TRANSITION

RUN ON END

GRADE

FINISHED 

3’-1�" 3’-1�"

SEE NOTE 4

GUARDRAIL

STANDARD

VARIABLE

WORK ZONE

CONSTRUCTION

1’-1"2’-0"

SERVICE

TRAFFICE BARRIER

SEE NOTE 1

THE OTHER

 ONE NESTED INSIDE 

TWO SECTIONS W-BEAM

6.

 

    

5.  

 

  

4.  

 

 

3.  

 

 

 

 

2.  

 

 

1.  

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.33

SHEET 1 OF 1FIXED OBJECT ATTACHMENT METHODS FOR CONSTRUCTION ZONES

W-BEAM GUARDRAIL INSTALLATION CRITERIA

SEE NOTE 3

1’-0" MAX.

 TERMINAL CONNECTOR

STANDARD W-BEAM 

INSTRUCTIONS ON PERMANENT INSTALLATION.      

IN CONSTRUCTION ZONES ONLY.  REFER TO STANDARD GR-FOA FOR 

THESE INSTRUCTIONS APPLICABLE FOR TEMPORARY INSTALLATION 

 

TRAFFIC BARRIER SERVICE CONCRETE.

COST OF TRANSITION TO BE INCLUDED IN PRICE BID PER FOOT OF

 

FOR OTHER REASONS.

RUN OFF (TYPE II) GUARDRAIL TO BE USED ONLY WHEN REQUIRED

 

(TYPE I).

FOR TWO-WAY TRAFFIC DESIGN, USE RUN-ON END TRANSITION 

 

LOCKING NUTS.

HEX HEAD MACHINE BOLTS WITH BEVELED WASHERS AND SELF-

AND APPROVED BY THE ENGINEER.  ALL BOLTS ARE TO BE �" DIA. 

BOLT LENGTHS ARE TO BE ESTABLISHED BY THE CONTRACTOR 

 

DIAMETER NOMINAL PIPE.

HOLES, WHERE SHOWN, SHALL BE FORMED WITH SLEEVES OF 1�" 

BARRIER SERVICE

OR CONCRETE 

BRIDGE PARAPET 

SAFETY-SHAPE 

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.
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TABLE I

TABLE II

SHOULDER RECOVERABLE

AREA-6:1 SLOPE

S

WIDTH

(P )
WIDTH

PAVED SHOULDER

S

OFFSET FROM

TO FACE OF GUARDRAIL

(O)

(O)

TO FACE OF GUARDRAIL

OFFSET FROM

S

PAVED SHOULDER

WIDTH

(P )

15’

13’

11’

3’ or 4’

12’

10’

8’

15’

13’

11’

8’

12’

10’

8’

6’

5’

8’

9’

GR-INS

ASPHALT CURB SECTION

CURB

4" ASPHALT

4"

SHOULDER

PAVED

APPROACH

MATERIAL

BACK-UP

CONCRETE

ASPHALT

12’ MINIMUM

1’ TO 2’

TOTAL SHOULDER

(S)

17’ 12’ 14’

(S)

WIDTH

TOTAL SHOULDER

17’ 12’ 14’

6’ or 10’

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.39

SHEET 6 OF 8
W-BEAM GUARDRAIL INSTALLATION CRITERIA

OR SHOULDER

TRAVEL LANE

SHOULDER

12’ MINIMUM

BUT NO STEEPER THAN 6:1

SLOPE STEEPER THAN 10:1

SHOULDER HINGE POINT

2’ OR LESS

SHOULDER

SHOULDER HINGE POINT

VARIES

MEASURING GUARDRAIL HEIGHT ON FRONT SLOPE RELATIVE TO SHOULDER HINGE POINT

OR FLATTER

SLOPE 10:1 
EXTENDED

SHOULDER SLOPE 

ALIGNED WITH FACE OF CURB

FACE OF GUARDRAIL IS TO BE 

* *
*

*

HEIGHT PER STANDARD GR-2 OR GR-8

5’ 0 2’

7’ 4’

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

TRAFFIC LANES LEFT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

TRAFFIC LANES RIGHT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

GR-2 INSTALLATION WITH CG-3 OR CG-7 CURB

ALIGNED WITH FACE OF CURB.

FACE OF GUARDRAIL IS TO BE
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07/15

DESIGN SPEED < 45 MPH USE GR-2 

 

DESIGN SPEED > 45 MPH USE GR-2A

USE GR-2. 

DESIGN SPEED < 45 MPH 

USE GR-2A 

DESIGN SPEED > 45 MPH

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

RECOVERABLE SLOPE

GUARDRAIL LOCATION ON 

NORMAL GUARDRAIL LOCATION SEE STANDARD MC-4 FOR PAVING UNDER GUARDRAIL.

MANUAL.
CLASSIFICATION AS DEFINED IN THE ROAD DESIGN 
BE IN ACCORDANCE WITH THE ROADWAY 
FACE OF THE RAIL. THE PAVED WIDTH USED SHALL
THE PAVED SHOULDER MAY BE EXTENDED TO THE
PAVED SHOULDER WIDTHS SHOWN ARE MINIMUM. 

NOTE:

(SEE NOTE)

(SEE NOTE)

(PAVED & GRADED)

(PAVED & GRADED)

3’ or 4’ 5’

9’

8’

6’

3’ or 4’

3’, 4’ or 6’

0 or 2’

SEE APPENDIX I    OF THE ROAD DESIGN MANUAL

OR URBAN DESIGNS WITH SIDEWALK OR SIDEWALK SPACE

FOR GUARDRAIL DESIGN POLICIES USING CURB & GUTTER

5’ 0 2’

7’ 4’0 or 2’

3’, 4’, or 8’

0, 3’, or 4’

0 or 3’

3’, 4’,  or 10’
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MB-3

STANDARD MB-3 POST SPACING IS 6’-3".

W BEAM BACK UP PLATE, AND ASSOCIATED HARDWARE

SEE SHEET NO. 501.01.

POST, AND BLOCKOUTS ARE TO BE GALVANIZED.

STANDARD WASHERS ARE TO BE USED ON 

BOLT 

ALL HOLES IN POST

AND BRACKET TO

STEEL POST

METHOD OF TREATMENT AT BRIDGE PIER OR MEDIAN OBSTRUCTION

GAL. STEEL

10D COMMON

NAIL (DRIVE

SOUTHERN

PINE

POST TO BE

6’-3"
6’-3"

FLARE RATE SEE TABLE.

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

BOLT

6
’-

0
"
 

M
IN
.

8" 6" 8"

1
’-

2
"

�" X 10"

W6X8.5 OR W6X9

BE �" IN DIAMETER.

8’

5’

LS

70

60

8" 8" 8"

6
"

1
’-

2
"

�" DIAMETER.

�" X 26"

6
’-

0
"
 

M
IN
.

�
"

6
"

7
"

1
4
"

�" 

6X8 WOOD POST

�" 

DRILL

TREATED PINE BLOCK

OR RECYCLED MATERIAL

ALTERNATE TYPE POSTS AND BLOCKOUTS MAY BE 

6"

1
4
"

�"

6
"

�
"

7
"

�" DRILL8"

8" 8"

OR WELDED

POST MAY BE HOT ROLLED

6"X8"X1’-2"

6"

1-�
"

1-�"
CYCLED MATERIAL

PINE BLOCK OR RE-

6"X 6"X1’-2" TREATED 

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

RESTRICTION THAT THE SAME TYPE OF POST AND 

6"

IMPACT ATTENUATOR, CAT, BRAKEMASTER OR STANDARD GR-HDW W BEAM

END SECTION (BUFFER). (BUFFER END SECTION MAY ONLY BE USED WHEN

LOCATED OUTSIDE OF CLEAR ZONE.)

ALL HOLES IN

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT,

ALL BOLTS, NUTS, WASHERS, STEEL POSTS, BENT PLATE

GALVANIZING

TO FACILITATE

OPTIONAL HOLE 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

INTERCHANGED ON ANY ONE PROJECT WITH THE 

BLOCKED-OUT W-BEAM MEDIAN BARRIERROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

502.01

REVISION DATE
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IN
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2
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A

X
.

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

9’

6.5’

4’

16:1

BLOCKOUT). 

BOTTOM OF

TOP OR 

2" OF THE 

NAIL WITHIN

MEDIAN OBSTRUCTION

BRIDGE PIER OR OTHER 

OF MEDIAN BARRIER.

BLOCKOUT MUST BE USED IN ANY SINGLE RUN 

LAST 50’ OF RUN OFF END ONLY.

NOTES:

08/14

GUARDRAIL CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED

REPAIR ONLY

MAINTENANCE

BLOCKOUT FOR 

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

BLOCKS

6"X8"X1’-2" TREATED PINE 
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DIRECTION OF TRAFFIC

4"2"

NUT WASHER

CONNECTOR
BOTTOM 

CONNECTOR
TOP 

BAR

WASHER

NUT

PLAN OF POSITIVE CONNECTION

ELEVATION OF POSITIVE CONNECTION

DOUBLE FACE
TBS CONC.

NOTES:

1.

2.

3.

METHOD A

PLAN VIEW

DIRECTION OF TRAFFIC
(ANCHORED)
SINGLE FACE
TBSC PARAPET

B

B

CONNECTION
POSITIVE 

(ANCHORED)
SINGLE FACE 
TBSC PARPET 

SECTION B-B

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

(ANCHORED)
SINGLE FACE 
TBSC PARAPET 

 

FOR POSITIVE CONNECTION DETAILS AND 

DIMENSIONS SEE STANDARD MB-INS, 

SHEETS 502.20 - 502.22

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST’D. 

MB-7D AND MB-10A.

CONNECTION
POSITIVE

DOUBLE FACE
TBS CONCRETE

TBSC DOUBLE FACE

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  4 OF 5

502.23

REVISION DATE

MB-INS

 

THE WORK.

AND INCIDENTALS NECESSARY TO COMPLETE 

ALL MATERIALS, LABOR, TOOLS, EQUIPMENT, 

REMOVAL WHEN NO LONGER NECESSARY, AND

BARRIERS (TBS CONCRETE) AND MAINTENANCE,

FURNISHING AND PLACING PRECAST CONCRETE

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

WILL BE MEASURED AND PAID FOR IN UNITS OF

TRAFFIC BARRIER SERVICE LATERAL SUPPORT

BASIS OF PAYMENT: 
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A

DIRECTION OF TRAFFIC

SANDBAGS

PLAN VIEW

SECTION A-A

CONNECTION

POSITIVE

A

TBSC DOUBLE FACE

SAND BAGS

JOINT

BUTT 

PARAPET

BRIDGE

PERMANENT

NOTES:

1.

2.

3.

METHOD B

OF BARRIER)

(FILL TO TOP 

FACE

DOUBLE 

TBSC 
CONNECTION

POSITIVE

BASIS OF PAYMENT: 

TRAFFIC BARRIER SERVICE LATERAL SUPPORT 

WILL BE MEASURED AND PAID FOR IN UNITS OF 

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

FURNISHING AND PLACING PRECAST 

CONCRETE BARRIERS (TBS CONCRETE) AND SAND 

BAGS, MAINTENANCE, REMOVAL WHEN NO LONGER 

NECESSARY, AND ALL MATERIALS, LABOR, TOOLS, 

EQUIPMENTS, AND INCIDENTALS NECESSARY TO

COMPLETE THE WORK.

 

FOR POSITIVE CONNECTION DETAILS AND 

DIMENSIONS SEE STANDARD MB-INS, SHEETS 

502.20 - 502.22

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST’D. 

MB-7D AND MB-10A.

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

MB-INS

ROAD AND BRIDGE STANDARDS

REVISION DATE

502.24

SHEET  5 OF 5

20’-0" MIN. TRAFFIC BARRIER SERVICE CONCRETE LATERAL SUPPORT

FILL LENGTH OF TBSC LATERAL SUPPORT WITH SAND BAGS
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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STANDARD FENCE

M
E

T
A

L
 

P
O

S
T

W
O

O
D
 

P
O

S
T

CORNER BRACE LINE BRACE LINE BRACE AT END LOCATION

METAL  LINE POST ALTERNATE ANCHOR DEVICES

METHOD OF ATTACHING ANGLE

BRACES TO STRETCHER POSTS

NOTES:

+-+-

WOVEN WIRE FABRIC

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

503.02

REVISION DATE
242

507

236

IF NOT OTHERWISE NOTED DIMENSIONS AND 

DESCRIPTIONS SHOWN ON ONE DRAWING APPLY TO 

OTHER DETAILS WITH THE SAME POST TYPE.

SEE GENERAL  NOTES-

FENCING FOR ADDITIONAL

DETAILS AND INSTRUCTIONS.

SEE GENERAL  NOTES.

STRETCHER POST.

4 POINT BARBED WIRE

LINE POST

(SEE DETAIL BELOW)

3
"

STRETCHER POST

GROUND

LINE

12"X12"X12"
12"

TWISTED

BRACE 

POSTPAY LINES

(EXCLUSIVE OF FABRIC)

4 POINT BARBED WIRE

GROUND LINE

PAY LINES

(EXCLUSIVE OF FABRIC)
LINE POST

3
"

LINE POSTS ARE TO BE OF

THE TYPES SHOWN OR 

EQUIVALENT MEETING THE 

APPROVAL  OF THE ENGINEER.

ALL  POSTS ARE TO HAVE A

A MINIMUM OF FIVE CLAMPS

FOR ATTACHING FABRIC TO 

POST ARE TO BE INCLUDED 

ALTERNATE

CORNER POST

CONCRETE FOOTING

PAY LINES

(EXCLUSIVE OF FABRIC)

CORNER POST

3
"

CONCRETE BLOCK

3
"

BRACE

FE-W1,W2

3
"

�"X4" GALV. STEEL DOWEL

8’-0" 8’
-0

"

6"X6"

12’-0" 12
’-
0"

3
’-

0
"

MINIMUM WEIGHT OF 1.25

LBS./FT.
5
"
-
0
"

1’-6"6
"

6" FE-W1

12" FE-W2

8’-0"

6"X6"

12" - FE-W2

6" - FE-W1

4"X4" 6"X6"

5
’-

0
"

6
"

2
’-

6
"

12’-0" 8’-0"

3
’-

0
"

5
’-

0
"

3
’-

0
"

12"X12"X12"

12’-0" C-C

5
’-

0
"

3
’-

0
"

6"X6"

L2�X2�X�

L2�X2�X� POST WITH 2X2X�X7’-0"

2
’-

6
"

 CONCRETE

BLOCK

IN COST OF EACH LINE POST.

MIN. 4"

6"X6"

(EACH END ALL HORIZ. BRACES)

THE BRACE WIRE TO BE PLACED AROUND POSTS WITH ONE 

CONCRETE.

FOR USE IN LIEU OF SETTING POSTS IN 

#9 WIRE

L2X2X�TO BE CUT

TO FIT AROUND L2�X2�X1/4, 2" LONG

BRACKET BOLTED

TO STRETCHER POST

ALL LINE POSTS

TYPICAL SPACING 

ALL LINE POSTS)

(TYPICAL SPACING BETWEEN

DEVICES SHOWN ARE REPRESENTATIONAL ONLY,

WITH 1�" O.D. BRACES @ 2.27  5% LBS./FT

BRACES OR 2�" O.D. POST @ 3.65  5% LBS./FT.

6’-0" 6’
-0

"

6’-0"
6’-0"

WIRE ON EACH SIDE OF BRACE.  WIRE TO BE DRAWN TAUT 

BY TWISTING BETWEEN BRACE AND EACH POST. THIS  

APPLIES TO ALL BRACE WIRES.

DIAGONAL  4" BRACES TO BE PLACED IN DIRECTION OF 

PULL.  POST TO BE NOTCHED FOR DIAGONAL  4" BRACES.  

12D NAILS EACH END.

ALL 4" DIAGONAL  BRACES TO HAVE TWO GALVANIZED 

TYPE "U"

FLANGED 

TYPE "T"

FLANGE 

7/13



�õßÁÊ°�plÿßÁ
�õßÁèüU©•ÿßÁ





 


ÿÿ





ÂþßÁ








�Ê§}!ñßÁi£>��ûßÁ

¾ÜcûßÁ
‹úßÁ





.ÄþYŠ
ýßÁ


žýßÁ
.Äþá±ý
ßÁ


ßÁi£>ØÑýßÁ
Ái£~çôý
ßÁ


Ái£~p>þß
Á
Á.Ä~ÿEþßÁ
Á.Ä~ÃYþßÁ





4²ø}ðßÁ[Ü�3"ýßÁ


üæð²�ñßÁ0“hm:ûßÁ


��ñßÁi£>SVûßÁ





~�™ûßÁ






Á






�úßÁ



�õßÁµëÊ‹–ÿßÁ
ÿ�§óßÁi£þkdúßÁ


5vÚ̂ôßÁ0“h¸ºúßÁ


‰âôßÁi£¾öØúßÁ


p�­¯ßôßÁi£>n;ûßÁ


IòßÁ0“h¸ºúßÁ
IòßÁ0“¨ÆÿúßÁ


úß
Á




ÚñßÁ¸æBÕ�ýßÁ





LuñßÁi£þ�6üßÁ
ˆòßÁ0“è0ZüßÁ
ˆòßÁ0“¨q¥üßÁ
�ÒîßÁi£�ëºùßÁ


Á



 1?
§óßÁ.Ä>wEúßÁ


BçÙôßÁkFž`ðúßÁ
uÓ+ôßÁ/À9X
ûßÁ
­½ŠóßÁ*›ÃB�ûßÁ
ÿÃíòßÁ4ì�•ÆúßÁ
v˜åòßÁi£¾ZsúßÁ
�ÅýôßÁæ¶�ô0üßÁ
ãq�õßÁåq¨W•üßÁ


•×¯qôßÁ3«J`ÍüßÁ


�Ô-ôßÁ±ÿ%ÌLýßÁ


£¾¨�þßÁ











 òßÁLQA¢rúßÁ

póhòßÁi£>ôñúßÁ
IòßÁ0“è�ÒúßÁ
HòßÁ0“h|çúßÁ
ù�qòßÁ4ì˜'EûßÁ
ó}ÄñßÁ.	âÅ1ûßÁ
±ÐºñßÁ•ÿÏM>üßÁ
ˆòßÁ0“è’püßÁ
‡òßÁ0“(�ŠüßÁ


1ÿ••òßÁi£¾� ýßÁ


ªë<vïßÁ"Ì½•öüßÁ


¹<QðßÁZ—0mÄüßÁ

ò‰•îßÁ&%®ÝÂüßÁ
X&‹îßÁ[Ü“�qüßÁ
–ä®ðßÁh^[�LûßÁ
v ¥ðßÁi£~�èúßÁ


§8–ÖïßÁ0“hõ5ûßÁ

x ùîßÁ.	¢Ž1ûßÁ


ðßÁ„ñbÊyúßÁ

ïßÁ^Þ¬­qúßÁ


îßÁS#yÈsúßÁ


ÂLíòßÁkFÞH
ûßÁ
Bû6ôßÁkF�KeûßÁ


ôßÁ.Ä~‡mþßÁ


ìÇRo�ñßÁ`¬º«üúßÁ


õ—sÎôßÁ`¬ú?$ûßÁ
ßÁ*bø@*ûßÁ




ß
Á





ßÁ

ßÁ
>LIûßÁ
ßÁ
�€ÿÿÿÿ

ãÚ�€ÿÿÿÿ

v-ç­±ôßÁ:}�ÄÈûßÁ


ßÁ�Á�


åàLþ=õßÁÄ•Ù·‰þßÁ


#õßÁ¹Êkô“þßÁ
")õßÁÄ•ÙV®þßÁ


Á ýÓË�ýßÁ

Ä+ýßÁ
mÑôßÁ¹Êë¸•þßÁ
eÑôßÁÄ•Y�œþßÁ
ï¶9ôßÁ‘8�…ÎüßÁ
Lû•óßÁX�ÌàÚüßÁ
Û�)òßÁëw1ÏÐüßÁ
1¢•ñßÁÐ‚s@ÑüßÁ





AéMÏôßÁ¦�¤nºþßÁ
ñØšÇôßÁ`šL,ÑþßÁ






ÅcðoóßÁ;}u~ìüßÁ



ßÁ‹�w�»üßÁ
ßÁo¹ŽXÿûßÁ


 ò

ß

Á

\

�

§

;

5

ý

ß

Á




ßÁÜ³þ�UÿßÁ



:g<ÛîßÁÒ³þWžÿßÁ



·4ÔUõßÁÁ„Þ5­üßÁ
•!õßÁ°r^Ì¨üßÁ
•ä@õßÁ™»J”÷úßÁ
m�õßÁ-…¯.ïúßÁ







 Á”Ä�ž�ÿßÁ
ßÁ•;†žèþßÁ
ß

Á

„

‚

5

�

ó

þ

ß

Á











GROUND LINE

CONCRETE 
FOOTING

LINE POST

TYPICAL SPACING

BETWEEN ALL  

LINE POSTS.

GROUND LINE

VANIZED STEEL

LINE POST

CONCRETE 

FOOTING

GROUND LINE

MAXIMUM SPACING BETWEEN BRACES

ALTERNATE ANCHOR

DEVICES

ALTERNATE ANCHOR DEVICES

MAY BE USED IN LIEU OF

SETTING POST IN CONCRETE.

DEVICES SHOWN ARE

12"
10"10"

14" 14"

12"12"

BEVELED GAL-

ROUND ROD

ROUND ROD

5" – 1"

6
’-

0
"

10’-0"10’-0"

11 GAUGE X 1"

3
’-

6
"

6
’-

0
"

3
’-

0
" �" MIN. 

6
’-

0
"

3
’-

6
"

3
’-

0
" �" MIN. 

500’

#

#

#

BOLT &  NUT.

BAND WITH

1" MIN. O.D.

3
’-

6
"

3
’-

0
"

SEE GENERAL NOTES.

REPRESENTATIONAL ONLY.

BRACE

STANDARD FENCE

CHAIN LINK

DOUBLE SWING GATE

SINGLE SWING GATE

242

507

FE-CL

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1 

503.04

REVISION DATE

WIRE STRETCHED TAUT

GALVANIZED COIL SPRING 

TENSION WIRE  7 GAUGE 

(6 PER POST)

TO POST.

ATTACH FABRIC 

TO BE USED TO

TIES OR CLIPS

 9 GAUGE WIRE 

CONCRETE FOOTING

24" C-C

HOG-RINGS APPROX.

TO TENSION WIRE WITH

ATTACH FENCE FABRIC 

(TO BE USED WHERE SWINGING CLEARANCE IS LIMITED)

POST TYPE

GATE POST
GATE POST

GATE POSTGATE POST

VAR. 10’,12’,14’

END/CORNER POST

POSTS.

A MOISTURE-EXCLUDING CAP IS REQUIRED ON TUBULAR

LINE

GROUND 

BARBED. 

SELVAGE TO BE

TOP AND BOTTOM 

POST

END/CORNER

NOTES:
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PIPE SIZES O.D.

MINIMUM 

VAR. 3’,5’,6’,8’,10’

ALIGNMENT CHANGES 15° OR MORE.

CORNER BRACE - TO BE USED WHEN HORIZONTAL

TYPES FOR OTHER LISTED FITTINGS.

MATERIAL  FOR CAP SHALL  CONFORM TO THE ALLOWABLE

AND INSTRUCTIONS

SEE GENERAL  NOTES-FENCING FOR ADDITIONAL DETAILS

DESIGN SECTION FOR APPROVAL.

SHALL BE SUBMITTED TO THE STANDARDS & SPECIAL 

CHAIN LINK FENCE GREATER THAN 6 FEET IN HEIGHT 

CHANGES 15° OR MORE

LINE BRACE - TO BE USED WHEN VERTICAL ALIGNMENT

AND CORNER BRACES

END/ CORNER POSTS SHALL BE USED WITH ALL LINE

TENSION WIRE IS USED IN LIEU OF A TOP RAIL.

TWO THIRDS THE HEIGHT ABOVE THE GROUND LINE WHEN A 

GROUND LINE OF THE POST WHEN A TOP RAIL IS USED, OR 

BRACES SHALL BE INSTALLED HALF THE HEIGHT ABOVE THE 

GATE FRAME

BRACE

GATE POST (DOUBLE SWING)

GATE POST (SINGLE SWING)

GATE POST (SINGLE SWING)

END/CORNER POST

LINE POST

1.90"

1.66"

2.875"

4.00"

2.875"

2.875"

2.375"

w   6ft.

w   6ft.

=

TRUSS ROD TIGHTENER

�" MIN. TRUSS ROD WITH 

>
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VIRGINIA DEPARTMENT OF TRANSPORTATION

HR-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

601.05

SHEET 1  OF 1METHOD OF LOCATING AND ERECTING

STANDARD HANDRAIL 

HR-1 TYPE II PEDESTRIAN RAILING 

HR-1 TYPE III BICYCLE RAILING 

1" STANDARD PIPE.

ROUND ROD (TYP.) OR

�" DIA. SOLID STEEL SMOOTH 

3
6
"

MAX. 6’-0"

MAX. 6’-0" MAX. 6’-0"

MAX. 6’-0" MAX. 6’-0"

MAX. 6’-0"

4
2
"

5
4
"

3
6
"

2" min.

2�" min.

GRIPPING RAIL DETAIL

(TYP.)

4" O.C.

MIN

12"

504

238

105

ELECTRODE

GROUNDING 

ELECTRODE

GROUNDING 

ELECTRODE

GROUNDING 

3" MAX.

3" MAX.

(FOR USE ALONG SHARED USE PATHS)

3
6
"

3
6
"

1’-3"

1’

EXPANSION JOINT

RETAINING WALL 

1’

1’-3"

EXPANSION JOINT

RETAINING WALL 

MIN.

12"

MIN.

12"

USE PATH.

SIDEWALK OR SHARED 

FOR DISTANCE TO 

OR TYPICAL SECTIONS

SEE ROADWAY PLANS

SOIL CONDITIONS.

BE DESIGNED BASED ON

CONCRETE FOOTING TO

30 FEET.

INTERVALS NOT EXCEEDING

RAIL EXPANSION JOINTS AT

30 FEET.

INTERVALS NOT EXCEEDING

RAIL EXPANSION JOINTS AT
3" MAX.

WALL DETAILS.

FOR RETAINING

SEE ROAD PLANS

WALL DETAILS.

FOR RETAINING

SEE ROAD PLANS

NOTES

EARTH FOUNDATION DETAIL
(FOR USE WITH TYPE II & III RAILINGS)

SMOOTH ROUND ROD

�" SOLID STEEL

4"

4"
  ACCORDANCE WITH AASHTO M314, GRADE 36.

  ASTM A563, AND ASTM F844.  ALL ANCHOR BOLTS SHALL BE IN 

3.  ALL FASTENERS SHALL BE IN ACCORDANCE WITH ASTM A307,

  AND STEPS.

5.  POSTS SHALL BE MITERED TO MATCH GRADE OF RAMPS, SIDEWALKS,

6.  HANDRAILS SHALL MATCH GRADE OF RAMPS SIDEWALKS AND STEPS.

7.  ALL POSTS AND PICKETS SHALL BE SET PLUMB.

  THE VIRGINIA UNIFORM STATEWIDE BUILDING CODE. 

10. HANDRAIL TO BE IN ACCORDANCE WITH THE LATEST EDITION OF 

  BE USED.

  FOR VEHICULAR PROTECTION STANDARD GUARDRAIL SHOULD

  WHERE IT MIGHT BE SUBJECT TO ANY VEHICULAR IMPACT.

  PEDESTRIANS AND SHOULD NOT BE PLACED IN ANY LOCATION

11. THIS HANDRAIL IS TO BE USED ONLY AS A PROTECTION FOR 

(FOR USE ALONG STEPS)

MIN.

12"

(FOR USE ALONG SIDEWALKS AND RAMPS)

(FOR USE ALONG SIDEWALKS AND RAMPS) ANCHOR BOLTS

THE RAILING.

RAIL WILL BE INCIDENTAL TO THE COST OF 

TO OR GREATER THAN 5 PERCENT. GRIPPING 

THE SIDEWALK OR RAMP GRADES ARE EQUAL 

GRIPPING RAIL SHALL BE INSTALLED WHEN 

 ANCHOR BOLTS

CONCRETE STEPS

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

HR-1 TYPE I  HANDRAIL  

  WITH ST’D. FE-6.

  GROUNDING MATERIALS INSTALLATION TO BE IN ACCORDANCE 

8.  RAILINGS SHALL BE GROUNDED AND EFFECTIVELY BONDED. 

  SHOP DRAWINGS.

  DRAINAGE HOLES FOR GALVANIZING SHALL BE INCLUDED IN THE 

  TO ACHIEVE A UNIFORM COATING ON ALL SURFACES VENTING AND 

  ACCORDANCE WITH THE CURRENT ROAD AND BRIDGE SPECIFICATIONS.

2.  ALL RAILING COMPONENTS AND FASTENERS SHALL BE GALVANIZED IN

    GRIPPING RAIL

1�" NPS SCHEDULE 40 PIPE

  ACCORDANCE WITH NOTE 1.

  INSTALLATION DRAWINGS AND APPROVED BY THE ENGINEER IN 

  MET WITH THE RAILING SYSTEM SHALL BE SUBMITTED WITH THE 

  THE MANUFACTURER VERIFYING THAT PROJECT REQUIREMENTS ARE 

  OF DESIGNING AND FABRICATING THE RAILING.  DOCUMENTATION FROM

9.  COMMERCIALLY AVAILABLE RAILING SYSTEMS MAY BE USED IN LIEU

  BE INCLUDED IN THE SHOP DRAWINGS.

  LIST MAY BE USED IN LIEU OF CAST IN PLACE ANCHORS AND SHALL

4.  A CHEMICAL ANCHOR SYSTEM FROM VDOT’S APPROVED MATERIAL

POSTS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 80 PIPE

BOLTS

ANCHOR 

RAILS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 40 PIPE

OR �" MIN. SOLID STEEL SMOOTH ROUND ROD

PICKETS : �" MIN. NPS (1.05" O.D.) SCHEDULE 40 PIPE

BOLTS

ANCHOR 

POSTS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 80 PIPE

RAILS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 40 PIPE

OR �" MIN. SOLID STEEL SMOOTH ROUND ROD

PICKETS : �" MIN. NPS (1.05" O.D.) SCHEDULE 40 PIPE

4�" O.C. �" SOLID PICKET

4�" O.C. �" NPS PIPE PICKET

GRIPPING RAIL

POSTS : 1�" MIN. NPS (1.90" O.D.) SCHEDULE 80 PIPE

RAILS : 1�" MIN. NPS (1.90" O.D.) SCHEDULE 40 PIPE

  THE COMMONWEALTH OF VIRGINIA.

  HOLDING A VALID LICENSE TO PRACTICE ENGINEERING IN 

  BE SIGNED AND SEALED BY A PROFFESSIONAL ENGINEER, 

  ENGINEER PRIOR TO INSTALLATION. SHOP DRAWINGS SHALL 

  INCLUDING CONCRETE FOUNDATIONS FOR APPROVAL BY THE

  ASPECTS OF FABRICATION AND INSTALLATION OF RAILING, 

1.  THE CONTRATOR SHALL SUBMIT DRAWINGS DETAILING ALL 

4�" O.C. �" NPS PIPE PICKET

4�" O.C. �" SOLID PICKET
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L 2" X 2" X �"  FRAME

NO TOP

NOTES:

PLATE

HASP 

DETAIL A

SEE 

DETAIL  A

STEEL HASP PLATE

6�" X 2" X �"

OF THE CURRENT ROAD AND BRIDGE SPECIFICATIONS.

FOR FIELD OFFICE (TYPE) SPECIFIED, IN ACCORDANCE WITH SECTION 514 

GAUGE AND THE PRICE THEREOF SHALL BE INCLUDED IN THE PRICE BID 

AND PROVIDING MAINTENANCE OF THE STORAGE FACILITY FOR NUCLEAR 

NO SEPARATE PAYMENT WILL BE MADE FOR FURNISHING, INSTALLING 

ACCORDINGLY.

ALL  FRAME WELDS ARE TO BE �" FILLET OR BUTT WELDED 

INSIDE OF THE BOX OVER VENT OPENINGS.

A MINIMUM OF 25 SQUARES PER INCH AND BE SPOT WELDED TO 

METAL SCREEN SHALL HAVE A MAXIMUM OF 50 SQUARES PER INCH TO 

METAL VENT COVERS.

VENT OPENINGS SHALL BE PARTIALLY COVERED EXTERNALLY BY 

TO FEDERAL STANDARD COLOR NO. 595-17886 (WHITE).

THICKNESS OF 4-6 MILS (WET MIL THICKNESS).  COLOR SHALL BE EQUAL 

A ONE COAT ACRYLIC DIRECT TO METAL (DTM) COATING, WITH A 

STORAGE UNIT SHALL BE PAINTED INTERNALLY AND EXTERNALLY WITH 

THE HASP OPENING IN THE DOOR.

THE DESIGN IS TO BE 4" ID AND MOUNTED AT A 45° ANGLE OVER 

REVIEW AND APPROVAL.

OPTIONAL SHROUD DESIGN IS TO BE SUBMITTED FOR THE ENGINEERS 

ON TO THE PLATE

U BAR WELDED 

�"  DIA. 

DETAIL F

FRONT VIEW

TOP VIEW

3
"

4"

DOOR

DETAIL F

SEE 

7
�

"
7
�

"

NG-1

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

605.01

SHEET 1 OF 1

STORAGE FACILITY FOR NUCLEAR GAUGE

WITH WEATHER STRIP

AROUND INSIDE OF DOOR

L 1" X 1" X �" FRAME

#12-2 WITH GROUND

(UNDERGROUND ELECTRICAL CABLE)

WHEN WELDING TO FRAME USE �" FILLET WELDS.

ALL  FRAME WORK IS TO BE A-36 STEEL  ANGLE L 2" X 2" X �".

OVER THE BULB.

WITH A GUARD 

WITH 60 W BULB 

ELECTRIC LIGHT 

WALLBOX

WATER- PROOF 

MOUNTED IN 

RECEPTACLE 

DUPLEX GROUNDED

VIRGINIA DEPARTMENT OF TRANSPORTATION

VENT COVER (SEE DETAIL  D)

(BOTH SIDES OF

FLAT PLATE 1"X�"X1’-9"

SUPPORT BRACKET

GROUND FAULT PROTECTED FROM SOURCE

110 VOLT MALE PLUG WITH GROUND, TO BE

SALT TREATED WOOD POST

(4) 4’ X 6" X 6"

FLAT WASHER
SELF-LOCKING HEX. NUT

L 2"X2"X�"  FRAME

THROUGH THE DOOR

2" X �" OPENING

LOCK BOX EACH, OPEN ON THE BOTTOM AND TOP.

STORAGE UNIT TO HAVE TWO (2) TAMPER-RESISTANT HASPS WITH A 

THE HOOK SHALL BE WELDED TO THE CENTER OF THE TOP.

BOX TO BE CONSTRUCTED OF A-36 SHEET STEEL �" MIN. THICKNESS.

4" X 1" VENT 

OPENING (BOTH 

SIDES OF STORAGE

UNIT)

FOR DRAINAGE.

�" IN BOTTOM

DRILL (2) HOLES

BE CHAINED AND LOCKED TO THE FLOOR OF THE FACILITY.

HAVE A MINIMUM �" DIAMETER EYE TO ALLOW THE GAUGE TO

MAY BE THROUGH BOLTED OR WELDED TO THE FLOOR AND SHALL

CONTAINER TO ACCOMMODATE A LINKED SECURITY CHAIN. THE EYEBOLT

A STEEL EYEBOLT SHALL BE INSTALLED IN THE FLOOR INSIDE THE 

01/13
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