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PAGE INTERIM STANDARD REVISION 
 
107.18 IIS01_05 PC-1 REVISED TABLE A TO (SEE NOTE 2) 
 
107.20  IIS01_06 PC-1  REVISED PE PIPE CHART 
     REMOVED VITRIFIED CLAY PIPE 
     ADDED POLYPROPYLENE PIPE 
     REVISED NOTES 3 AND 6 AND ADDED 
     NOTE 7. 
 
107.21 IIS01_07 PC-1 REVISED TABLE A TO INCLUDE 
     POLYPROPYLENE PIPE 
 
107.22 IIS01_08 PC-1 REVISED TABLE A1 TO INCLUDE 
     POLYPROPYLENE PIPE 
   
 
113.11 IIS01_09 EC-7 REVISED “EXISTING GROUND” NOTE 
    TO “ EXISTING GROUND OR TOP 
    OF EMBANKMENT” SECTION A-A 
    “SLOPE” TO “SLOPE VARIES” 
 
113.14 IIS01_10 EC-10 ADDED NOTE UNDER EARTHEN 
    BERM SECTION 
 
605.01 IIS06_02 NG-1 ADDED NOTE REQUIRING AN EYE 
    BOLT TO BE INSTALLED INSIDE 
    THE FACILITY FOR SECURING  
    NUCLEAR GAUGE. 
 
   
If you have any questions or comments regarding this revision, please contact Chuck Patterson 
P.E., at (804) 786-1805, of the Standards and Special Design Section. 
 
 
Sincerely, 
 
Signature on file:  March 5, 2013 
 
Mohammad Mirshahi, P.E. 
Deputy Chief Engineer 
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COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

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

16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20’.

TABLE A

AT 11�" IS AVAILIBLE UPON REQUEST.

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

VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO SPECIFICATIONS AND 

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.  

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 

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 
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HEIGHT OF COVER TABLES FOR H-20 LIVE LOAD

PLASTIC PIPE

(SEE NOTE 2)

DURING CONSTRUCTION

MINIMUM COVER HEIGHT 

HEIGHT OF COVER VALUES FOR 36" THROUGH 48" APPLY TO TYPE D ONLY.

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.  

 

PIPE INTERACTION SYSTEMS.

THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL THERMOPLASTIC 

MODULUS OF 700 PSI.  ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE WITH 

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL 

 

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 

 

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.  
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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

PC-1

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

CULVERT AND STORM SEWERS

ALLOWABLE PIPE CRITERIA FOR 

302

232

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 THE

ROAD AND BRIDGE STANDARDS

SHEET 17 OF 18

107.21

REVISION DATE

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 

NOTE 3

 

WITH CONCRETE INVERT

STRUCTURAL PLATE 

GALVANIZED STEEL 

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,

HIGHER FUNCTIONAL CLASS - HFC

ADT LESS THAN OR EQUAL TO 4000

SUBDIVISION STREETS WITH AN

URBAN LOCAL STREETS,

RURAL LOCAL ROADS,

LOWER FUNCTIONAL CLASS - LFC

(SMOOTH INTERIOR)

RIBBED PIPE

POLYVINYLCHLORIDE (PVC)

TYPE C 

CORRUGATED

POLYETHYLENE (PE)

TYPE S 

CORRUGATED 

POLYETHYLENE (PE)

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

SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND VELOCITY LIMITATIONS FOR METAL PIPES.  

4.

 

3.

 

2.

 

 

1.

NOTES:

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.  

TYPE D OR S 

POLYPROPYLENE (PP)
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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

EXCEPTIONS TO STATEWIDE APPLICATIONS

COUNTIES (INCLUDING TOWNS) CITIES
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LANCASTER
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GLOUCESTER

JAMES CITY
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SPOTSYLVANIA
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VIRGINIA BEACH

HAMPTON

NEWPORT NEWS

NORFOLK

ALEXANDRIA

FREDERICKSBURG

WILLIAMSBURG

POQUOSON

PORTSMOUTH

COVER LIMITATIONS FOR EACH TYPE OF PIPE. 

SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM

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 

VELOCITY LIMITATIONS FOR METAL PIPES.

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

KING GEORGE

OUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.

HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15’ AND AS AN 

THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE 

USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS 
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1.

pH VALUES APPLY TO BOTH THE SOIL AND WATER.

CULVERT AND STORM SEWERS

ALLOWABLE PIPE CRITERIA FOR

TABLE C

NOTES:

TABLE B

TABLE A1 - ALLOWABLE TYPE OF STORM SEWER PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION
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SPECIFICATION
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DISCHARGE (Q).

ANTICIPATED.  MAXIMUM VELOCITY BASED ON 10 YEAR DESIGN 

ALLOWABLE VELOCITY WHERE ABRASIVE BEDLOAD IS PRESENT OR 

ROAD AND BRIDGE STANDARDS

REVISION DATE
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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

PIPE TYPE pH RANGE

ALLOWABLE

MIN. MAX. MIN. MAX. MAXIMUM

CONCRETE INVERT

STRUCTURAL PLATE WITH

GALVANIZED STEEL

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

FULLY CONCRETE LINED

ALUMINUM COATED TYPE 2

CORRUGATED STEEL

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

5.0 9.0

4.0 9.0

4.0 9.0

1500 -

2000 10000
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5

15
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750 15-

2000 5

500 - 5

500 - 5

500 - 5

1500 - 5
SPIRAL RIB

ALUMINUM COATED TYPE 2

1500 - 15

750 - 15

750 - 15

NOTE 3

 

FULLY CONCRETE LINED

ALUMINUM  COATED TYPE 2

CORRUGATED STEEL 

NOTE 3

 

STEEL SPIRAL RIB

ALUMINUM COATED TYPE 2

NOTE 3

 

ALUMINUM SPIRAL RIB

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,

HIGHER FUNCTIONAL CLASS - HFC

ADT LESS THAN OR EQUAL TO 4000

SUBDIVISION STREETS WITH AN

URBAN LOCAL STREETS,

RURAL LOCAL ROADS,

LOWER FUNCTIONAL CLASS - LFC

CORRUGATED STEEL

ALUMINUM COATED TYPE 2

(SEE NOTE 5)

(FPS)

VELOCITY

ALLOWABLE

(SEE NOTE 6)

(SMOOTH INTERIOR)

RIBBED PIPE 

POLYVINYLCHLORIDE (PVC)

TYPE S 

POLYETHYLENE (PE) CORRUGATED

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 

TYPE D OR S 

POLYPROPYLENE (PP)

01/13

10000

10000

(Ohms-cm)

RANGE

RESISTIVITY

ALLOWABLE

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



NOTES:

3.

 

 

 

 

2.

 

 

1.

PLAN VIEW OF TEMPORARY SEDIMENT TRAP

A A

B

W

VARIES

V
A

R
IE

S

V
A
R
IE

S

B

L

DRY STORAGE ELEVATION "B"

WET STORAGE ELEVATION "C"

EXISTING GROUND

  SS

 
 

S
S

ELEVATION "D"

ELEVATION "B"

 ( ROCK CHECK DAM TYPE 1)

TYPICAL SECTION THRU WEIR

2
:1

2
:1

T

TEMPORARY SEDIMENT TRAP

TYPICAL SECTION (A-A) THRU

V
A

R
IE

S

 
 

S
S

SEE PLANS FOR DIMENSIONS AND ELEVATIONS.

 

AND HALF IN THE FORM OF DRY STORAGE.

AND SHALL CONSIST OF HALF IN THE FORM OF WET STORAGE

YARDS/ACRE OF TOTAL CONTRIBUTING DRAINAGE AREA

THE SEDIMENT STORAGE VOLUME SHALL BE 134 CUBIC 

 

NOT INCLUDED IN PAYMENT FOR SEDIMENT TRAP.

CHECK DAM IS SHOWN FOR ILLUSTRATION ONLY AND IS
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PROFILE

TEMPORARY BERM & SLOPE DRAIN
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NOTES
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ENTRANCE TO

TREATMENT FOR

SEE ALTERNATE
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@

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
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D
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FLOW
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6" MIN.

VARIES
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D
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SEDIMENT FOREBAY

D

EARTHEN BERM

ALTERNATE ENTRANCE TREATMENT

2.

  

 

1.

BERM
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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 

++
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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
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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

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

*

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 

**

**

***

**

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

*
*

EXISTING OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS ROUTE     EXTEND BEYOND 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

*
IS REQUIRED WITH A MAX. 2% CROSS SLOPE.

PROVIDED, A MINIMUM 4’  TRAVERSABLE WIDTH 

IF PEDESTRIAN ACCESS ROUTES    ARE BEING 

VIRGINIA DEPARTMENT OF TRANSPORTATION

502

REFERENCE

SPECIFICATION

CG-9B

STANDARD ENTRANCE GUTTER

SECTION D-D

SECTION F-F

SECTION E-E

F

D

D

HALF PLAN

C

C

F

EE

SECTION C-C

PEDESTRIAN ACCESS ROUTE DETAIL

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
 

(FOR USE WITH UNPAVED SPACE BETWEEN CURB & SIDEWALK)

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 

01/13



*

7
"

5
’-

0
"

L

*

*

*

**

**
***

     SLOPE

NON-TRAVERSABLE 

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

PEDESTRIAN ACCESS ROUTE DETAIL

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

OR PROPOSED VDOT RIGHT-OF WAY.

OF PEDESTRIAN ACCESS  ROUTE     EXTEND BEYOND EXISTING 

ADDITIONAL RIGHT-OF-WAY IS REQUIRED IF THE LIMITS

1’-3"

15"

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

ACCESS ROUTE

LIMITS OF PEDESTRIAN 

UNPAVED SPACE UNPAVED SPACE

01/13



FRONT VIEW

10"

DETAIL B

A

SECTION A-A

A

SECTION B-B

B

B

2
"

�"

1"

�"

�

TOP VIEWFRONT VIEW

DOOR

DETAIL C

STEEL BOX

�

13
5
°

1"

SHROUD

CONTRASTING PAINT IS REQUIRED TO DEPICT STORAGE AREA.

�

HINGE PINS TO BE TAMPER PROOF

�"

BEND 90°

DETAIL D

3
"

2
"

FRONT VIEWTOP VIEW

�

�

DETAIL E

STORAGE UNIT)

HOOK (SEE DETAIL  E)

DRIP EDGE (SEE DETAIL  C)

SEE DETAIL  B

�"

3
"

� �

�

2
�

"

�

�

1"

3" 3�" 

3’-0"

3
’-

0
"

6
"

1
�

"

�"
1’-6"

1’-7"

�
"

�
"

�
"

1" DIA.

�"

2’-8"

1
�

"
1
�

"

�"

1�"

10"

6
"

(4) �" X 10" BOLT,

2’-0"

6"

3
’-

0
"

2
’-

6
"

2
’-

6
"

1
’-

3
"

5
’-

6
"

1
’-

6
"

�

�

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



OUTSIDE EDGE OF PAVEMENT

  GRADE

INSIDE EDGE OF PAVEMENT

B
C

C

OUTSIDE EDGE OF PAVEMENT

  GRADE

INSIDE EDGE OF PAVEMENT

P
.C
. 

O
R
 

P
.T
.

C

C

P
.C
. 

O
R
 

P
.T
.

NOTE : ON THE INSIDE OF CURVE THE STANDARD PAVEMENT

CROWN (C) SHALL BE HELD UNTIL IT IS EXCEEDED BY THE  

TABULATED RATE OF SUPERELEVATION (E).

L
B
L

NORMAL CROWN

SECTION A-A

REMOVED (FLAT)

NORMAL CROWN

SECTION B-B

FULL SUPERELEVATION

SECTION C-C

B
L

B
L

B
L

SUPERELEVATED BY AN AMOUNT EXCEEDING THE 

STANDARD PAVEMENT CROWN

STANDARD PAVEMENT CROWN
 
SUPERELEVATED BY AN AMOUNT EQUAL TO THE 

PLAN

A

B

C

SUPERELEVATION

P
T

P
C

B

B
B

L

L

L

A

B

C

NORMAL

CROWN CROWN

NORMAL

=C (W/2)(NPC/100) =C (W/2)(NPC/100)

=S (W/2)(E/100)

S

S

=

(Lt
) (Lt)

Lt Lr(2/E)

TANGENT R
UNOUT

(Lr
)RUNOFF RUNOFF(Lr)

 1/3 Lr
 2/3 Lr

Lr

 1/3 Lr
 2/3 Lr

Lr

2/3
 Lr

1/3
 Lr

1/3 Lr

2/3 Lr TANGENT RUNOUT

Lt

SUPERELEVATIO
N

Lt

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.06

REVISION DATE

LDETAIL FOR NON-TRANSITION B URBAN & RURAL

CONDITIONS W/OUT PAVEMENT WIDENING

)E( NOITAVELEREPUS LLUF

01/13
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.20

REVISION DATE

TC-5.11

METHODOLOGIES FOR CALCULATING TC-5.11 VALUES

16’ LANE

20

25

30

35

40

45

50

0.74

0.70

0.66

0.62

0.58

0.54

0.50

0.47

0.45

DESIGN

SPEED

V 

MPH
D

55

60

0.4365

0.4070

103

117

132

147

161

176

191

205

59

74

MIN. TRANSITION 

LENGTH IN FEET

RURAL CONDITIONS

WITH PAVEMENT

CURVES FOR ALL CONDITIONS

WIDENING AND REVERSE 

(2 SECOND RULE)

88

RAMPS AND LOOPS

(rg)

GRADIENT

RELATIVE

MAXIMUM

18’ LANE 24’ LANE

75

80

0.38

0.35 235

220

0.42

0.46

0.48

0.52

0.54

0.57

0.60

0.65

0.70

0.75

0.80

0.84

0.89

0.39

0.43

0.45

0.49

0.51

0.54

0.57

0.61

0.66

0.71

0.75

0.80

0.84

0.47

0.51

0.53

0.57

0.60

0.63

0.67

0.72

0.77

0.83

0.88

0.93

0.99

12’ LANE

(rg)

GRADIENT

RELATIVE

MAXIMUM

RELATIVE GRADIENTS

DEFINITIONS

A -

APPROPRIATE TABLE.

FRONT OVERHANG OF DESIGN VEHICLE FROM

C -

APPROPRIATE TABLE.

LATERAL CLEARANCE OF DESIGN VEHICLE FROM

E -

F  -
A

L  -

APPROPRIATE TABLE.

WHEELBASE OF DESIGN VEHICLE FROM

R - RADIUS OF CURVE.

rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE.

U -

u -

V  -
D

APPROPRIATE TABLE.

TRACK WIDTH OF DESIGN VEHICLE FROM

CALCULATED TRACK WIDTH OF DESIGN VEHICLE.

DESIGN VELOCITY.

w - CALCULATED WIDENING.

W -

W -
C

Z - CALCULATED EXTRA WIDTH ALLOWANCE.

N - NUMBER OF LANES.

M -

Pw -

W -
n

WIDTH OF LANE.

CALCULATED TOTAL CURVE WIDTH.

PAVEMENT WIDTH.

MULTIPLE LANE FACTOR.

VEHICLE.

CALCULATED WIDTH OF OVERHANG FOR DESIGN 

bw - ADJUSTMENT FACTOR FROM TABLE.

n -
1

NUMBER OF LANES ROTATED (FROM TABLES).

PAVEMENT WIDTH 
TABLE.

SUPERELEVATION RATE FROM APPROPRIATE 

RUNOFF SECTION.

LENGTH OF SUPERELEVATIONLr -

Lt - LENGTH OF TANGENT RUNOUT SECTION

3

1.00

ADJUSTMENT FACTORS

n

ROTATED

LANES

OF

NUMBER

1

1

1.5

2

3.5

(b )

FACTOR

ADJUSTMENT

W

0.8333

0.75

0.70

0.6667

0.6425

2.5

= =
=

W 1

=

WIDENING REQUIREDNO WIDENING REQUIRED

+
+n

Lr  M(WE/rg)    (ALT. MULTI-LANE)

Lr  b [E n (W  w/N)/rg]   

Lr  m[E(W  w/N)/rg]  (ALT. MULTI-LANE)

Lr  b (W n E/rg)   
1W n

FORMULAS USED TO CALCULATE SUPERELEVATION RUNOFF (Lr) AND CROWN RUNOUT (Lt)

d
e  -

NC
e  - NORMAL CROSS SLOPE RATE, PERCENT

DESIGN SUPERELEVATION RATE, PERCENT

FOR SOLVED PROBLEMS USING THIS METHODOLOGY FOR Lr,  SEE THE EXAMPLES ON PAGE 803.22

L =t
e

e
d

NC

Lr()

     CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS.

     FOR SIX LANE UNDIVIDED PAVEMENTS (72’), THE Lr IS TWO TIMES (M=2) THE 

     1.5 TIMES (M=1.5) THE CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS; AND 

NOTE: AN ALTERNATE METHOD FOR MULTI-LANE UNDIVIDED PAVEMENTS (48’).  THE Lr IS
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RURAL EXAMPLE

W   10 FT rg   0.50

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA
2

A
2

A

D

C
AW    N (U   C)   F    Z

C

C

URBAN EXAMPLES
RURAL EXAMPLE

R   500 FT

W   12 FT rg   0.58

2 2
U   u   R     R    L  

D

F      R    A (2L   A)   RA

2

A

D

C
AW    2 (U   C)   F    Z

R   600 FT

W   12 FT rg   0.58

D

R   600 FT

W   11 FT rg   0.58

D

V   50 MPH R   1000 FT

Z   (50 /  1000)

Z   1.58

V   40 MPH

Z   (V /  R )

V   40 MPH

V   40 MPH

Z    (V /  R)

FOR 72’ PAVEMENT WIDTH

=
=
=

=
=

=

=

=
=
=

=
=
=

=

=

=

=

=
=
=

=

=

=

=
=

=
=
=

=

=
=
=
=

=

=
=
=

=
=
=
=

=
=
=

=

=
=

--

-
-

+

+ +
+ +

+ + +

- -= =

+
+

-+ -

=
=

+ + -

+ +

+
+

=
=

=
=

n

n

n

n

n

1
W

=

W

OR

=
=
=

+
= +

1
W

W 1

OR

=
=
=
=

1 n

n

n

n

n

n

(DESIGN SOFTWARE -  1 LANE AT 10 FT)

20 FT PAVEMENT WIDTH

(DESIGN SOFTWARE -  3 LANES AT 12 FT)

72 FT PAVEMENT WIDTH

(DESIGN SOFTWARE -  1 LANE AT 12 FT)

24 FT PAVEMENT WIDTH

(DESIGN SOFTWARE - 3 LANES AT 11 FT)

66 FT PAVEMENT WIDTH

Lr    [E n (W   w/2)/ rg ] b

Lr    [7.6(1)(10  4.5/2) / 0.50] 1

Lr   186.20 

Lr   7.6 (12.25)/0.50

Lr    395.3820  

Lr    [E n (W  w/6)/ rg] b

Lr    [12(1)(4)/0.58] 1.00

=

Lr    151.7317

Lr    151.7241  

E   4.0 (4% PER PAGE 803.28)

Lr    M[E(W  w/N)/rg]

Lr    b  (W n E/rg)

Lr    0.6667 [11(3)(4)/ 0.58]

Lr    0.6667 (132/0.58)

Lr    M (E W /rg)

Lr    2 [4(11)/ 0.58]

Lr    2 (44/0.58)

Lr    (W n  E/rg) b

Lr     (48/.058)

Lr    82.7586

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

CALCULATED TC-5.11 EXAMPLES

TC-5.11

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

803.22

REVISION DATE

+

E   7.6 (7.6% PER 803.38)

F      (1000)    4[ 2(19.5)   4]   1000

F     .085996

9.42492

U = 8.5 + 1000 -   (1000)  - (43)
2 2

24.5158

W = 2(9.42492 + 2) + 0.085996 + 1.58
C

24.5158 4.5158 or 4.5

(w>2 THEREFORE WIDENING IS REQUIRED)

E   8.0 (8%  PER PAGE 803.36)

U = 8.5 + 500  -   (500)  - (43)
2 2

10.35243

A

2

-+ +=F      (500)    4[ 2(19.5)   4]   500

F    .1719

C = 28.6652

C
W = 2(10.35243 + 3) + 0.1719 + 1.7885

C= - -= =n 28.6652 2(12)

w = 3(4.6652) = 13.9956

4.6652

(w>2 THEREFORE WIDENING IS REQUIRED)

Lr    [8 (3) (12  13.9956/6)/ 0.58] 0.6667

Lr    (343.9824/0.58) 0.6667

Lr    395.4018

Lr    2 (114.6608/0.58)

Lr    2 [8(12  13.9956/6) / 0.58]

E   4.0 (4% PER PAGE 803.28)
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