SHAPE TO BE BEVELED

NOTES

H WITH MORTAR
D
DO NOT BEVEL INVERT —
4
| |
\ L \
1. "H" MAY BE REDUCED UNTIL "X" REACHES A MINIMUM OF 4'" WHERE ENDWALL 6.

WOULD PROTRUDE ABOVE SHOULDER LINE.

PROJECT ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER.

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

IN NO CASE SHALL TOP OF ENDWALL

3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE SHEET 8.
101.02.

4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND ALL SKEWS
(0°TO 45°). 9

5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
OR WINGWALLS OCCUR.

EW-11A

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.

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 THE ROAD.

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

EW-1 EW-1A
ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE
DIAMETER OF PIPE CULVERT SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
120 15" 18" | 21" OR 24" |27 OR 30" | 33" OR 36" 2314 | 30'x19" | 34"x22" | 38'x24" | 42'x27" | 45"x29" | 49"x32" | 53"x34"
A o-6" | 0-8" | p-9" | Q-1 -0 -0 A 0'-8" 0-9" 0'-10" o1 0'-11" 1-g" 1-g" 1-0"
B o1 | e | 13 1-6" 1-gn 20" B Pogn 1-5" 1-6" 1-8" 1-gn 210" T P
c Pear | o7 | op-gr 21-2" 21-6" 20-9" c 7-8" =t 201 2'-4" 21-5" 20-7n 2'-8" 21-gn
D Peon |ore3t | g 20" 26" 3-00 D ogn S 1-10" 2'-0" 20-3" 2'-5" 2'-8" 2'-10"
F 0-6" | 0-8" | 0-8" 0'-9" 0'-9" 0-g" F 0'-8" 0-8" 0'-9" 0'-9" 0'-g" 0'-9" 0-g" 0'-9"
H 2230 | 21 | 3on 39" 4-3" 41-gn H 2'-10" 33" 37" 39" 4-q" 4r-on 41-5" g7
L 4-0" | 5-0" | 80" 8'-0" 10'-0" 120" L 55" 71-2n 8'-6" g-2" 10'-2" Q-1 1201 12011
a 01/ | 0| 02 | o2l | 03k | 03 s Pt 2'-6" 2'-10" 3o 36" 3-g" VARTE 4r-5m
b o1 | o=t o 0-2n 0'-2//," 0-3" a o216 | a3l | 03l | a4 | a4l | 04 0'-5" 0'-5l/,"
CUBIC YARDS OF CONCRETE b 0-2" | 0-20/z" | 027" | 0'-3" | 03" | 039" | 04" | 04V
CONC. PIPE| 0.241 | 0.492 | 0.697 1.319 2.067 2.947 CUBIC YARDS OF CONCRETE
CM.PIPE | 0.257 | 0.521 | 0.739 | 1.398 2.198 3.145 CONC.PIPE ‘ 0.502 ‘ 0.855 ‘ 1.236 ‘ 1.500 ‘ 1.81 ‘ 2.101 ‘ 2.512 ‘ 2.801

SPECIFICATION

REFERENCE

105
302

/‘2\\756\\

STANDARD ENDWALL FOR PIPE CULVERTS

CIRCULAR AND 235"x14"-535"x54"

VIRGINIA DEPARTMENT OF TRANSPORTATION

FLLIPTICAL

PIPES

101.01




1.

2.

EW-1,1APC

FRONT ELEVATION A< #4 BARS e 6"

c-C

SEE DETAL A

#4 BARS e 12" C-C
EACH WAY, EACH FACE.

H
OO0 s
§ Lo

EACH WAY, EACH FACE. J

NOTES:

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE
ANGLES UP TO 45°.

- REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).
. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT

ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH

MANUF ACTURER'S TOLERANCE.

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

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

INVERT OR WINGWALL OCCUR.

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

HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED.

SHAPE TO BE
BEVELED WITH

SECTION A-A

SEE DETALL B

MORTAR
9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION. DETAL B
DETAIL A
EW-1PC EW-1APC
ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE
DIAMETER OF PIPE CULVERT SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)

D 12" 15" 8" 21" OR 24" | 27" OR 30" | 33" OR 36" S x D | 23" x 14" | 30" x 19" | 34" x 22" | 38" x 24" | 42" x 27" | 45" x 29" | 49" x 32" | 53" x 34"
H| 2-on 213 216" 3_on 290" 4i-gn H 110" 21 g4 2r_7n 21_gn T 330 z_g" z_gn
Ll oa-0n 50" 8-0" g -0" 10'-0" 12'-0" L 51_5" 7i_on g-g" gr-on 10'-2" 100-11" 1211 121297

-1/ 0-13, g-on 0'-21/,0 0-3l/ 0'-3%," q 0215 Q-3 Q'-35 0-4 0'-4l/, 0'-4%," 0-5" 0'-5/5"
b o 01/ | o1l - 0-2V/," o=z b 0-2" 0-21/," 0-2%," -3 Q-3 0'-3Y" 0'-4" 0'-4l/,0

101.02

PRECAST ENDWALL FOR PIPE CULVERTS

12"-36" CIRCULAR AND 23"x14"-535"x54"

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

FLLIPTICAL PIPES 105

302




SHAPE TO BE
BEVELED WITH
MORTAR

2 #4 DEFORMED CRACK
CONTROL BARS

DETAIL A

DO NOT
BEVEL
INVERT ’

DETAIL B

CRACK CONTROL
BARS

O
PLAN c 1\f;>

D-CIRCULAR PIPE
S-ELLIPTICAL PIPE

ST'D. EW-2
STD EW-2A

//,;\\\
AN

— T T \\
- ™~

e —

AN

,

,

s

NS =T
S -

END ELEVATION

EW-2,2A

NOTES:

(@

~

FOR TABLE OF DIMENSIONS AND VOLUMES FOR
CIRCULAR PIPES (STANDARD EW-2) SEE SHEET 2 OF 3.

. FOR TABLE OF DIMENSIONS AND VOLUMES FOR ELLIPTICAL

PIPES (STANDARD EW-2A) SEE SHEET 3 OF 3

. 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.

. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.

FOR PRECAST SEE SHEETS 101.06 AND 101.07.

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

THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS
AND SKEW ANGLES TO 15°.

COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN

8.
PRICE PER BID PER CUBIC YARD CONCRETE.

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.

. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT

MANUF ACTURER'S OPTION.

b AT
SEE DETALL A &=

SEE DETAIL B

DO NOT BEVEL [
INVERT

|
SIDE ELEVATION
SHEET 10F 3

SPECIFICATION
REFERENCE

105 42\\796\\

302

STANDARD ENDWALL FOR PIPE CULVERTS

CIRCULAR AND 60"x38"-

106"x638"

VIRGINIA DEPARTMENT OF TRANSPORTATION

FLLIPTICAL PIPES

101.03




EW-2

TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR 42" - 96" CIRCULAR PIPE CULVERTS

DIAMETER OF PIPE CULVERTS

DIMENSION 42" 48" 54" 60" 66" 72" 78" 84" 90" 96" DIMENSION
A 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-" 1-6" 1-g" 1-6" A
B 491/, 5'-4" 5'-10Y/5" 6'-5" 8-/, 7'-6" 8-0'/," 8'-7" 9'-2l/m 9'-9¥," B
L C 3-3%," 3-9" 4=/, 47" 5'-0%" 5'-5¥," 511" 6'-4!/" 6'-9%" 7'-25%" C
o D 3-8" 4'-0" 4'-6" 5'-0" 5'-6" 6'-0" 6'-6" 7'-0" 7'-6" 8'-0" D
Eﬁ E 0'-6" 0-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" E
%2) F 0'-5'5" 0'-6" 0'-6!/," o-7" 0'-7V/5" 0'-8" 0'-8l/4," 0'-9" 0'-9l/," 0'-10" F
1 G 4r-4n 4'-10" 5'-4" 5'-10" B'-4" 6'-10" 7'-4" 7'-10" 8'-4" 8'-10" G
= H 0'-10" 0'-10" o'-1" 1-0" -1t 1-2" -3 -4 1-5" 1-6" H
iﬁ [ 1-n 2'-Ql/5" 2'-3" 2'-5V/," 2'-8" 2'-101/," 31" 3-3l/," 3'-6" 3'-8l/,"
N J 5'-8l/," 6'-41/," 7 -1/ 7'-10" 8-7" 9'-4" 10'-0%," 10'-95%" n-7" 12'-41/g" J
é K 4'-51/5" 4'-11/5" 5'-674" 6'-1%" 6'-9" 7'-4V" 7N/ 8'-6l/5" 9'-2" 9'-9l/g" K
o L 6'-7%" 7'-6" 8'-4l/p" 9'-27g" 10-1/4" 10-11%" 11'-10" 12'-8%" 13'-6 7" 14'-51/n L
O M 1=/, 1-21/" 11-35%" 1-5" 1-gl/" 1-8" 1-934" 1-10%4" 2'-03%4" 2'-2" M
L N 0'-5%," 0'-5¥," 0'-6%," 0'-673" 0'-7/5" 0'-8l/4" 0'-8%" 0'-9l/4" 0'-10" 0'-10l/5" N
0 0'-11/5" 0-1/5" 1-0l/5" 1=/ 1-21/, 1-3/5m 1-4l/,0 1-5l/" 1-6!/4" 1-7V5" 0
P 5'-9" 6'-6" 7'-3" 8'-0" 89" 9'-p" 10'-3" 1'-0" 17-gn 12'-6" P
R -1 =21 /,m 1-4n 1'-5l/5" 1= 1-8l/4" 1'-10" -1/, 20 2021/, R
CUBIC YARDS CONC. PIPE 3.558 4.373 5.635 7.089 8.776 10.702 12.861 15.303 18.195 21.285 CONC. PIPE
CONCRETE C.M. PIPE 3.791 4.680 6.054 7.642 9.490 11,605 13,984 16.678 19.724 23.107 C.M. PIPE
c 4-4n 4'-107" 5'-5¥," 6'-0%," 6'-7%" 7'-2%" 7'-9l/," 8'-4l/," 8'-13%" 9'-6l/," C
L F 0'-8l/5" 0-7" 0-7," 0'-8" 0'-8l4" 0'-9" 0'-9Y/5" 0'-10" 0'-10'5" 0'-1" F
— O G 41-3" 41-g" 5-3" 5'-g" 6'-3" 6'-9" 7'-3" 7'-9" 8'-3" 8'-9" G
~ Ej [ 1-10%," 2'-0l/," 2-29," 2'-5l/," 20-7Y," 2'-101/," 3'-09," 3-3l/" 3-59," 3'-8l/,"
v J 5'-8!/," 6'-4" 7 7-9%," 8'-6%," 9'-3l/," 10'-0Y/5" 10'-9l/5" "'-634" 12'-31/5" J
O L g-8" g'-93," 10" -1%" 12'-1/5m 13'-3%5" 14 -5/, 15 -7" 16'-9" 17'-10%," 19'-05" L
L J M T-1/" 1-2" 1-3V5" 1-47" 1-63%" 1-7%," 1-9l/" 1'-10%" 2'-0'/4" 2'-17g" M
b P 7'-6" 8'-6" 9'-6" 10'-6" 1-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" P
R 1-0%," 1-21/m -3, -5/, 1'-6%4" 1-8l/," 1-99," =11/, 2'-0Y," 2-21/4" R
CUBIC YARDS CONC. PIPE 4.238 5.230 6.761 8.538 10.602 12.958 15.612 18.623 22.104 25.898 CONC. PIPE
CONCRETE C.M. PIPE 4.469 5.536 7177 9.088 11.312 13.856 16.730 19.993 23.618 27.704 C.M. PIPE
FOR 1/5:1 AND a 0'-4l/5" 0'-5" 0'-53," 0'-6/4" 0'-7" Q-7 0'-8'/4" 0'-8%," 0'-9l/," 0'-10" a
2:1FILL SLOPES b 0'-3l/," 0'-4" 0'-4l/" 0'-5" 0'-5l/5" 0'-6" Q'-6l/4," 0-7" 0'-7/," 0'-8" b

FOR ALL DIMENSIONS NOT SHOWN SEE VALUES LISTED ABOVE FOR 1/5:1 FILL SLOPE

SHEET 2 OF 3

STANDARD ENDWALL FOR PIPE CULVERTS “REFERENCE.

42"-90" CIRCULAR PIPES 105

101.04 VIRGINIA DEPARTMENT OF TRANSPORTATION 202




EW-2A

TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR ELLIPTICAL PIPE CULVERTS

SIZE OF ELLIPTICAL PIPE CULVERTS

(SPAN X RISE)

DIMENSION 60 x 38 68 x 43 76 x 48 83 x 53 91x 58 98 x 63 106 x 68 DIMENSION
A 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" A
B 4-9/p" 41-9/5" 5'-4" 5'-10Y/5" 6'-5" 611/, 7'-6" B
C 339" 339" 3-9" 4121/, 4-7V5" 5'-0%" 5'-5¥" C
L D 3-2" 3-7" 4'-0" 4'-5" 4'-10" 5'-8" 5'-8" D
% E 0'-6" 0'-6" a'-6" 0'-6" 0'-6" 0'-6" 0'-6" E
_ F Q'-5/5" 0'-5/5" Q'-6" 0'-8Y>" o-7" 0'-7Y2" 0'-8" F
V) G 41-4n 4-4" 4'-10" 5'-4" 5'-10" 6'-4" 6'-10" G
j H 0'-10" o'-10" 0'-10" o'-1" 1-o" -1t -2 H
L [ 111" -1 2'-0Y/5" 2!-3" 2'-5l/" 2'-8" 2'-10V/," [
L J 7'-21/,m 7'-10l/," 8'-8l/" g'-6!/," 10'-5" 11-3" 12'-2" J
S K 5111/, 6'-7/5" 7'-3Y5" 7 -1 8'-8%" 9'-5" 10'-2!/g" K
- L 6'-7%" 6'-7%" 7'-6" 8'-4l/5" 9'-27" 10'-1/4" 10'-1%" L
®) M 7 1-1/4" 1-2/5" 1-3%" -5 1-6l/," 1-8" M
b N 0'-5%," 0'-5%," 0'-5%," 0'-6%" 0'-6/" 0'-7V5" 0'-8//5" N
0 0=/ a-11Y5" Q-1 -0l 1=l -2/ 1-35" 0
P 5'-g" 5'-9" 6'-6" 7'-3" 8'-0" g'-9" 9'-6" P
R -1t -1t 1-21/" -4 -5/, p-7 1-8l/5" R
S 5'-0" 5'-8" B'-4" 6'-11" 7-7" g'-2" g'-10" S
CUBIC YARDS CONCRETE 3.793 3.747 4.601 5.913 7.433 9.191 11.207 CONCRETE
CONCRETE PIPE PIPE
o 41-4n 4-4" 4'-107" 5-5%," 6'-0%," 6'-7%" 7'-2%" C
N F 0'-6l/5" 0'-6l/5" 0-7" Q'-7Y," 0'-8" 0'-8l/," 0'-9" F
— o G 41-3" 43" 4'-g" 5'-3" 5'-g" 6'-3" 6'-9" G
~ 8 [ 1-10Y," 1'-10%," 2'-0V/y" 2'-2%," 2'-5/," 2-7¥," 2'-10'/4" [
o o2 J 7'-2V/" 7'-10/5" 8'-8l/," 9'-6l/4" 10'-5" -3 12'-2" J
8 j L 8'-8" 8'-8" 9'-9%," 10'-11%" 12'-1/5" 13'-3%" 14151/, L
o M -1/ 1-1/g" 1-2" -3l -4 7" 1'-634" 1-79," M
P 7'-6" 7'-6" 8'-6" 9'-6" 10'-8" 1-6" 12'-6" P
R 1-0%," 1-0Y," 121/ 1-3%," 1-51/," 1-6%4" 1-8l/" R
CU@%EC;?TRES CON;PREETE 4,489 4,423 5.453 7.034 8.876 11.010 13.457 COE‘CPREETE
FOR 1/5:1 AND a 0'-6l/4" 0-7" 0'-8" 0'-8%," 0'-9/5" 0'-10"/4" o-1" a
240 FILL - SLOPES b 0'-5" 0'-5%," 0'-86'/4" 0-7" 0'-7/5" 0'-8" 0'-8%," b
FOR ALL DIMENSIONS NOT SHOWN SEE VALUES LISTED ABOVE FOR 1/:1FILL SLOPES

SHEET 3 OF 3

SPECIFICATION
REFERENCE

105
302

STANDARD ENDWALL FOR PIPE CULVERTS

00"x38"-106"'x68"

FLLIPTICAL PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.05




EW-2PC . 1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.
=< NOTES:

2. IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED
W TO ACCOMMODATE ANGLES UP TO 15°.

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615

\ (REINFORCING BARS).
MIN. 2 PER SIDE

MAY. SR ACING 50" 4. PIPE QPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED
4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE
PRECASTUNIT.

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

CONCRETE INSERTS 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
& ¥4" LAG BOLTS SLOPE OR SHOULDER.

7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT).

9. HEADWALL AT THE QUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.

10. ¥4 CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.

PLAN N\ @
® o DIMENSIONS
..Q L
2 D H w : a b
SHAPE TO BE BEVELED 1/2:1 SLOPE | 2:1SLOPE
WITH MORTAR T I 5 6 T 67" = 5 04, | 03,
e R
e 6 0" 610" S 910" o5 Oan
Lb — T "A\ 540 5-6" ARl 8‘*4‘/2” -0 0‘753/4” 0‘74\/2”
D"r i b‘,’" b 50" 70" 80" g-3" WZLW\/ZH O‘*6‘/4” 0'-5"
. ;;‘ . ," o 66" ARl 8‘*8‘/2” WOLWVZH B_SVZH o-7" 0‘75\/2”
Dl ‘T? 7o g 9'-3l/p" 17-Q" 140-50/" 0-7" 0'-51/,"
SHAPE TO BE BEVELED ’ ‘ ‘ " | 1/ | " | " | " | " _el/n
| WITH MORTAR 78 8'-8!/> 9'-10 11'-10 15'-7 0'-7 0'-5'/,
g4 g9 -3 10-4" WZ‘,SVZH 18'-9" 0-7" 0‘75\/2”
DETAIL A 30" 9l-qqn -1 130-7n 1700 Q-7 0'-5l/,"
DETAIL B 96" 10'-7" 11-g" 14'-6" 19'-1" o-7" 0'-5/,"
SEE DETAL A
i W | an
4#4 BARS © 6" ﬂﬁfﬁ
L EACH WAY, EACH FACE 1 ekl
HEE #4 BARS @ 6" B
‘ NEEEER EACH WAY, EACH FACE B e
H A | FLow y
#4 BARS © 6" C-C i s
EACH WAY, EACH FACE - T
o | ,
(1 | ‘ —
} \ r—— ' '
s i 1 a7 | wow\ﬁ\
i T o L SEE DETAL B
GROUT WINGS AND ENDWALL QO%REZE ‘EN;SE%S 2-0
TO BASE SECTIONS 4
FRONT ELEVATION SECTION A-A

SPECIFICATION

PRECAST ENDWALL FOR 42"-96" CIRCULAR PIPE CULVERTS Sl

105
302
101.06 VIRGINIA DEPARTMENT OF TRANSPORTATION




4'-0

L
5"

PLAN

: EW-2APC
NOTES 1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH. \—

MIN. 2 PER SIDE
MAX. SPACING 30"

CONCRETE
INSERTS

v %

LAG BOLTS

2.

10. ¥4 CHAMFER MAY BE PROVIDED ON ALL EDGES AT

. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615

. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS

. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET

IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED
TO ACCOMMODATE ANGLES UP TO 15°.

(REINFORCING BARS).

INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.

MAY VARY WITH MANUFACTURER'S TOLERANCES.

IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
SLOPE OR SHOULDER.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

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.

MANUFACTURER'S OPTION.

g ’ DIMENSIONS
P i
PIPE ID H w b
R P SHAPE TO BE BEVELED 1/5:1 SLOPE 2:1 SLOPE ¢
N WITH MORTAR ]
= ‘." Bl 60"x38" 5iogn AR 6‘*7‘/2” g8'-g" O‘*6‘/4” 0'-5"
b ‘ A’ J. 0 68''x43" 5iogn g'-g8" 6‘*7‘/2” g-g" 0-7" 0\753/4”
. > 1 76'"'x48" 6-0" 9'-5" 7ign 910" o7 0\753/4”
N ““ - ) B3'x53" 6-6" 10'-1" 8‘*4‘/2” 11-0" 07" 0\753/4”
b a e 91"'x58" 7'-0" 10'-10" 9-3" 12-1/5" 0-7" 0'-5%,"
SHAPE TO BE BEVELED 9B''xB3" ARl 17-6" WO‘*TVZ“ /‘3\73V2H 0-7" 0\753/4”
L] W‘TH MORTAR /‘06”X68H 8"2” 12\73\\ H"OH 14\75V2H 0\77\\ 0\75?y4u
DETAIL A SEE DETAL A
DETAIL B
I W 8”
#4 BARS @ 6" ﬁ%
Ll EACH WAY, EACH FACE Bivall
[T 1] #4 BARS e 6" BN
w w EACH WAY, EACH FACE N SRR
H |l FLow
#4 BARS @ 6" C-C BT -
EACH WAY, EACH FACE
6" \
2" |
#1 Yb L ‘ } L ! SN s 3

|
:
/
EE
K

E

FRONT ELEVATION

GROUT WINGS AND ENDWALL
TO BASE SECTIONS

oo e

CONCRETE INSERTS SEE DETAL B

& ¥4 LAG BOLTS

SECTION A-A

SPECIFICATION
REFERENCE

105

302 VIRGINIA DEPARTMENT OF TRANSPORTATION

PRECAST ENDWALL FOR 60"x38"-106"x68" ELLIPTICAL PIPE CULVERTS

101.07




EW-28 NOTES:
1. ALL DETALS AND DIMENSIONS NOT SHOWN ARE THE SAME AS STANDARD EW-2, 6. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE
FOR TABLES OF DIMENSIONS AND VOLUMES SEE SHEET 2 OF 2. FOR DETALS OF CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
BEVEL REFER TO STANDARD EW-1, 1APC SHEET 101.02.
7. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE
2. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. EDGE OR BEVEL EDGE.
3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3 FOR PRECAST SEE SHEET 8. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'OR LESS BELOW
101.10. SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE CONSTRUCTED
PARALLEL TO THE GRADE OF THE ROAD,
4. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE BID PER
CUBIC YARD CONCRETE. 9. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH
SLOPE, OR SHOULDER.
5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
OR WINGWALLS OCCUR. 10. %" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION,
DIMENSIONS FOR BEVEL
30° 450 ON HEADWALL
PIPE_I.D. a b
42\\ 0‘74VZH 0\73\/2\\
15 o5 [ oa
54" 0 -5%" [0-4/3"
60" O‘*6‘/4” 0-5"
) 66" 0-7" [0-5/5"
| T o7 06"
A I _al/n _Aal/on
K30 > o e
\ N 84 0'-8%," | 0'-7
= 90" O‘*9‘/2” 0\77VZH
A Y B o T o
/ / 41/5"
&
SRACK CONTHOL 2 4 DEFORMED
CRACK CONTROL L 120
BARS 45
30° BARS
A
THIS DESIGN TO BE USED THIS DESIGN TO BE USED ,
(WITH SKEWS 15° TO 37°30) (WITH SKEWS 37°30' TO 45° -
Opc - O +%" SECTION C-C
2 #4 DEFORMED 2 #4 DEFORMED 45 s o\% y
CRACK CONTROL CRACK CONTROL 45 3
BARS 7 BARS 7 ) o
=
AREAS TO BE AREAS TO BE -
BEVELED BEVELED SECTION B-B
<
,,,,,,,,, 20 ]
> .
1 D30 ! l D45 l Cas ‘ .o
SHEET 1 OF 2 50° SKEW 45° SKEW SECTION A-A
N N SPECIFICATION
STANDARD ENDWALLS FOR 42"-96" PIPE CULVERTS REFERENCE
o Q
30° AND 45° SKEW 105
01,08 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




EwW-2S

TABLE OF DIMENSIONS

AND CONCRETE VOLUMES

PER ENDWALL

FOR 1/5:1 FILL SLOPE

DIAMETER OF PIPE CULVERTS

DIMENSION 42" 48" 54" 60" 66" 72" 78" 84" 90" 96" DIMENSION
o D 30 4'-0Y/5" 4-73%" 5'-2%" 5-9%" 6'-4'/q" 6'-11/" 7'-6V/3" 8'-1" 8'-8" 9'-27" D 30
30° SKEW J 30 6'-3" 6'-11%" 7'-9%" 8'-7%" 9'-5/4" 10'-3V/g" 1-07%" 11-10Y/2" 12'-8l/5" 13'-61/," J 30
K 30 5'-0" 5-674" 6'-3/g" 6'-11Y/g" 7 -7 /4" 8'-3%" 8 -11%" 9'-7/5" 10'- 35" 10 -1 K 30
CUBIC YARDS CONC. PIPE 3.631 4.459 5.745 7.223 8.934 10.885 13.076 15.544 18.456 21.582 CONC. PIPE
CONCRETE C.M. PIPE 3.900 4.814 6.228 7.861 9.758 11.928 14.373 17,132 20.221 23.686 C.M. PIPE
C 45 5-g 6'-6" 7'-3 g'-o" g'-9" 9'-6" 10'-3" 1'-0" 17'-9" 12'-6" C 45
D 45 4'-11%4" 5'-7 7" 6'-4%" 7'-07" 7'-9%" 8'-5/" 9'-2/4" 9'-1074" 10'-7'/4" 1'-3%" D 45
| 45 2-4%" 2-6/," 2'-9%" 3-07" 3-3%" -7 3'-10/" 4-1/g" 44" 4-8l/," | 45
45° SKEW J 45 759" 8-4%" 9'-4V/>" 10'-4%" =41/ 12'-4//g" 13'-3 0" 14'-37" 15'- 45" 16'-41/5" J 45
K 45 5'-9/4" 6'-5%," 7'-3/4" 8'-0%," 8'-10'/4" 9'-77s" 10'-5Vs" 1-2%" 12'-0Y/g" 12'-9%" K 45
L 45 8'-1%" 9'-2/4" 10'-3" n-3%" 12'-41/5" 13-5V/4" 14'-6" 15'-6%" 18'-7Y5" 17'-8V/g" L 45
M 45 0'-4l/g" 0'-4l/g" 0'-4l/5" 0'-5" 0'-5%" 0'-5%4" 0'-6!/" 0-8%" 0-7" 0'-7Y," M 45
R 45 1-63%" 1-8l/5" 1-10%8" 2'-0%s" 2'-27g" 2'-5" 27" 2-9/," 2119, 3-21/,m R 45
CUBIC YARDS CONC. PIPE 4.231 5.191 6.712 8.447 10.441 12.714 15.276 18.150 21.420 25.107 CONC. PIPE
CONCRETE CM. PIPE 4542 5.604 7.274 9.189 11,400 13.927 16.783 19.997 23.582 27.684 C.M. PIPE
FOR 2:1FILL SLOPE
DIAMETER OF PIPE CULVERTS
42" 48" 54" 60" 66" 72" 78" 84" 90" 96"
. D 30 4'-0V/" 4-7%" 5'-2%" 5-9%" 6'-4!/4" 6'-11/" 7'-6//" g'-1" 8'-8" 9'-27%" D 30
50° SKEW J 30 6'-29," 6'-1%" 7'-9%" 8'-7Vg" 9'-5" 10'-2%" 11-0%" 11'-101/4" 12'-8/8" 13'-6" J 30
K 30 5'-0" 5'-67" 6'-3V/" 6'-11/5" 778" 8'-3%" 8'-11%" 9'-7Y/5" 10'- 3/, 10'-11%," K 30
CUBIC YARDS CONC. PIPE 4.310 5.315 6.868 8.669 10.757 13.138 15.823 18.863 22.368 26.201 CONC. PIPE
CONCRETE C.M. PIPE 4.576 5.668 7.349 9.304 1.577 14.175 1714 20.444 24117 28.287 C.M. PIPE
C 45 7'-6" 8'-6" 9'-g" 10'-6" 11'-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" C 45
D 45 4'-11%" 5'-7 7" 6'-43%" 7'-07" 7'-9%4" 8'-57%" 9'-21/," 9'-10%," 10'-71/4" -3 D 45
| 45 2'-4" 2'-6l/g" 2'-9l/,m 3-0%" 3-3l/5" 3'-6%" 3'-9%," 4'-00g" 4'-434" 4'-7 5" | 45
45° SKEW J 45 7'-5%" 8 4!/, 9'-4l4" 10'-4" 1-37%" 12'-3%" 13'-3l/5" 1431/, 15'-3%," 16'-4" J 45
K 45 5'-gl/," 6'-5%," 70-3lm 8'-0%," 8'-10! /4" 9'-79," 10'-5/g" 1-254" 12'-0/5" 12'-95%" K 45
L 45 10'-7V/4" 12'-01/4" 13'-51/," 14'-10 /4" 16'-3/g" 17'-8V/4" 19'-1/g" 20'-8/g" 21-11" 23'-4" L 45
M 45 0'-4/5" 0'-4l/g" 0'-4l/%" 0'-5" 0'-5%" 0'-5%," 0'-6'/," 0'-6%" 0'-6%" 0'-6%," M 45
R 45 1-6" 1-8l/" 1'-10/4" 2'-0%" 2'-21/5" 2'- 45" 2'-6Y," 2'-87" 2'-113%" 3-174" R 45
CUBIC YARDS CONC. PIPE 5.043 6.254 8.071 10.295 12.637 15.429 18.585 22142 26.158 30.689 CONC. PIPE
CONCRETE C.M. PIPE 5.351 6.664 8.629 11.033 13.590 16.635 20.086 23.981 28.298 33.241 C.M. PIPE

SHEET 2 OF 2

SPECIFICATION
REFERENCE

105
302

STANDARD ENDWALLS FOR 42"-96"
AND 45°

30°

VIRGINIA DEPARTMENT OF TRANSPORTATION

SKEW

PIPE CULVERTS

101.09




EW-2SPC

DIMENSIONS
1/2:1 SLOPE 2:1 SLOPE
ID H w a b
L 30° L 45° L 30° L 45°

42" 5-6" 8'-0" 6'-7/p" 8-0" 8'-8" 10'-6" 0-4/" | 03"
48" 6'-0" 8'-10" 7'-6" 9'-2/4" 9'-9%," 12'-0" 0'-5" 0'-4"
54" 6'-6" 9'-8" 8'-4l/5" 10'-3" 10 -11l/p" 13'-6" 0'-5%4" | 0'-4l4"
60" 7'-0" 10'-6" 9-3" n-35" 12'-1/4" 14'-10," | 0'-6l/" 0'-5"
66" 77" 11-6" 10'-1/4" 124" | 133" 16'-4" 0-7" | 0'-5Y5"
72" 8-2" 12'-4" 0" 135" | 145" 17'-8" 0-7" 0'-6"
78" 8-8//5" 13'-0" 11'-10" 14'-6" 15'-7" 19'-0" 0-7" | 0-6/"
84" 9-3" 13'-10" 12'-8/5" 15'-6" 16'-9" 20'-6" 0-7" 0-7"
90" 911 14'-10" 137" 16'-7//5" 17 2111 0-7" |07
96" 10'-7" 15'-10" 1451/ 17'-8/4" 191 23'-4" 0-7" 0-8"

.

CONCRETE INSERTS &
Y4 LAG SCREW. 2 PER
SIDE, MAX. SPACING 30".

4-0"
L45°

NOTES:
1.

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT
EXCEED 4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE
AND THE PRECAST UNIT.

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

. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
SLOPE OR SHOULDER.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT.

. HEADWALL AT THE QUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.
Y4 CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUF ACTURER'S OPTION.

SHAPE TO BE BEVELED
WITH MORTAR

PLAN VIEW s Eé%w&i KJULVERT\WALL
GROUT WINGS AND 3 LL ! 1
ENDWALL TO BASE y
SECTION CONCRETE INSERTS " A !
& ¥, LAG BOLTS 0 T Flow
| E——
SEE DETAL A |
FOR BEVEL g
Y | -G DETAL A
FACE OF
HE ADWALL
e |
o ) SHAPE TO /‘F\
“ | meppeoe s | oo
Bl !E>M
QXQ a \4—‘7 2 4 N v 7
2” a 2 ~ N a A ~ N 4
i J
= —— == — - —— — S‘XQ BASE]
i S S I IR ! ~
SEE DETAL B c4 BARS B C-C %‘ DETAIL B
ELEVATION VIEW  FOR BEVEL EW.,EF,
SPECIFICATION
PRECAST ENDWALL FOR PIPE CULVERT REFERENCE
472"-96" PIPE CULVERTS-50° AND 45° SKEW 105
VIRGINIA DEPARTMENT OF TRANSPORTATION 302




NOTES:

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

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

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

101.12.

4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND SKEW
ANGLES TO 15°.

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

INVERT OR WINGWALLS OCCUR.

b
SHAPE TO BE BEVELED
H WITH MORTAR

DO NOT BEVEL INVERT

. 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.

. 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 THE ROAD.

- ¥, CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

. QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO

STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT GIVEN
IN TABLES.

FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
] CU@%ECE@?ES INCREASE FOR CUC%EC;EA?ES INCREASE FOR
S G L ONE DOUBLE EACH ADDITIONAL a b D S G L ONE DOUBLE EACH ADDITIONAL a b
ENDWALL PIPE ENDWALL PIPE

2" 100 | 2-0" | 510" 0.329 0.088 o4 o1 o0 777 20" | 57" 0.344 0.087 o1/ | o1
15" 2.3 | 26" | 7-3" 0.671 0.179 A 15" T/ 28 614" 0.696 0175 0T | 01/
18" 28" | 3-0" | 8-8" 0.941 0.044 02" | 01/, 18" 247 |3-0"] 84" 0.980 0.241 0-2" | 0-1/"
21" OR 24" | 3-6" | 4-0" | 11-6" 1763 0.444 0-2," o-2" 24" 31 |4-0"] -1 1.840 0.442 021, 0-2"
27" OR 30" | 4-4" | 5-0" | 14'-4" 2.730 0.663 0-3/4" [o-21,"  [277 orR 30" 3-10" |5-0"]13-10" 2868 0.670 0-3/4" | 021"
33" OR 36" | 5-2" | 6-0" | 17'-2" 3.854 0.907 0-3%"] 0-3" 36" 4-7" |5-0"] 16-7" 4.076 0.931 0-3%"| 0-3"

SPECIFICATION
REFERENCE

105
302

STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
12'"-56"

PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

1011




EW-6PC

=

L
G s G
" A"Q )
b &,5#4 BARS © 12" C-C
H % 5 EACH WAY, EACH FACE
SHAPE TO BE ;f{ 777777777
BEVELED WITH Ot
MORT AR jgﬂj T
o] FLOW
DO NOT BEVEL b - =
INVERT ‘
= a
|
=T _ G A N A
g 4T E L WELD
T a4 A
L&WZ”% 8 = \#4 BARS ©
N 6" C-C
= EACH WAY,
EACH FACE
FRONT ELEVATION SECTION A-A
NOTES:
1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.
2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE
FOR CIRCULAR CONCRETE OR ANGLES UP TO 15°.
CORRUGATED METAL PIPE 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-B15 (REINFORCING BARS).
FOR MULTIPLE PIPE ENDWALL 4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES
AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
D H L S ¢ a b 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH
MANUF ACTURER'S TOLERANCE.
10 2" 510" 20" P[RR O‘*'\‘/z;” o-1
15" 2 30 | 7-3" | 2-3" | 26" | 01 | 01/ 6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE,
8" 2-6" g-g" o_gn 30" 07" O‘,W\/ZH OR SHOULDER.
21" OR 24" 3o 11-6" 3_g 40" O"ZVQH 0-2"
27 OR 307 3107 | 44| 44" | 50" | o3/ | 02/ 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH
5 orR 361 aa | 72 | 527 | 60 037, o5 INVERT OR WINGWALL OCCUR.

8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
(WHERE THE FLOW ENTERS THE CULVERT). HEADWALL AT OUTLET END MAY BE
EITHER SQUARE EDGE OR BEVELED.

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

101.12

SPECIFICATION

PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS ReFERENCE

12"-2%6" PIPE CULVERTS 105

VIRGINIA DEPARTMENT OF TRANSPORTATION 902




NOTES:

1.

EW-6S

QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
STANDARD EW-1, SHEET 101.01FOR ALL DIMENSIONS NOT
GIVEN IN TABLES.

2. FOR DETALS OF BEVEL SEE STANDARD EW-2, 2A, SHEET 101.03.
3. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
4. 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.
5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST
SEE SHEET 101.15.
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL
SLOPE, DITCH SLOPE, OR SHOULDER.
7. THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15°
D TO 37°30.
s
300 8. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT AND WINGWALLS OCCUR.
9. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET
PLAN VIEW 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.
10. ¥4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
L 30
G S30 G
b T
I SHAPE TQ_BE BEVELED
i = WITH MORTAR
—=
DO NOT BEVEL INVERT
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
CONCRETE | INCREASE CONCRETE | INCREASE
IN ONE | FOR EACH IN ONE | FOR EACH
D ¢ s 530 Lsy | DOUBLE | ADDITIONAL | © b D G S | S39 | Lsp DOUBLE | ADDITIONAL | @ b
ENDWALL PIPE ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS.|CUBIC YDS.
1on 210" | 110" 2"13/8” 6‘4%” 0.336 0.101 0‘71\/4” o1 10 orQn | -7 1-10" | 5'-10" 0.354 0.100 O‘*W‘/A;” o-1
15" |26 2-3"2-7/s"| 7-7/s" | 0688 0207 017" [0-1/a" 15" 26" [T/ | 2-3Ve [ 7-3Va" | 0.714 0201|019 [ 0-1/a"
18" 30" 2-8" 3 FINE 0.967 0.283 oo 0‘71\/2” 18" Q" | 24" 2‘*8%” 8"83/8” 1005 0278 0 -2 O"W‘/ZH
21" OR 24"| 4-0"] 3'-g" 4‘,OV2H WZ‘*O‘/Z” 1794 0512 O"Z‘/z” K 24n 420" | 31" 3"63/4” W,63/4u 1882 0.510 0‘72\/2” 0i-on
27" OR 30" 5-0"| 4'-4"| 5-0" | 150" 2.769 0.765 _ |0-3/u"|0-2Y," 27" OR 30" |5-0"|3-10"[4-5/5"[14-5/s"  2.929 0775 |0-3/4"[0-21/5"
33" OR 36"| 6'-0" | 5-2""| 5'-1154" 17"”5/8” 3 895 1048 0'3%, | 0-3" 26" 6-0" | 4a-7" 5‘,3\/2‘%7‘,3%” 2153 1075 0 3%"| 0-3"
SHEET 10F 2
SPECIFICATION
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
I I e}
105 12"-36" PIPE-20° SKEW
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

101.13




EW-65
NOTES:

1. QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT
GIVEN IN TABLES.

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

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

4. 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.

5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST
SEE SHEET 101.16.

6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABGVE FILL
N SLOPE, DITCH SLOPE, OR SHOULDER.

7. THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 37° 30
TO 45°.

8. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT AND WINGWALLS OCCUR.

9. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
45° CULVERT). HEADWALL AT THE OQUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

10. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
PLAN VIEW MANUFACTURER'S OPTION.
L 45
G 845 G
BEVELED
DO NOT BEVEL INVERT
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
CONCRETE INCREASE CONCRETE INCREASE
IN ONE FOR EACH IN ONE FOR EACH
D G S | S Lys DOUBLE | ADDITIONAL a b D G S Ses | Lus DOUBLE | ADDITIONAL | g b
ENDWALL PIPE ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS. | CUBIC YDS.
12" 2'-0"] 1'-10"]2'-7 /" 6'-7 /8" 0.350 0.125 o -1a" | 01 12" 2'-0"[ 17" |2 -2V 6 -2 7" 0.369 0.122 o'-1/4" | o-1
15" 2'-6"] 2'-3"|3'-2/3"8'-2//" 0.714 0.235 019" | 0'-1/" 15" 2'-6" (1112 -9/ 7' -9 /4" 0.746 0.246 014" | 0'-11/,"
18" 3-0"]2'-8"|3'-9/4"9'-9/4" 0.995 0.346 0'-2" | 015" 18" 3'-0"[2'-4"|3'-3%"9'-3%" 1.047 0.340 0-2" o1
21" OR 24"[4'-0"| 3'-6" |4'-1134"12'-113%" 1.846 0.626 0'-2Y5" | 0'-2" 24" 4'-0"| 31" [4-43%"12'-43%" 1.956 0.625 0'-2" | 0'-2"
27" OR 30'[5'-0"] 4'-4"|6'-1/,"|16'-1/" 2.834 0.937 0'-3/4" | 0'-2/5" 27" OR 30"5'-0"|3'-10"| 5'-5" | 15'-5" 3.030 0.948 0'-3Y4" |0'-2/5"
33" OR 36'"6'-0'"] 5'-2" 7"35/8”19"35/8” 2966 1.281 O"j):%;” 0-3" 35" 6'-0"| 4'-7" 6"53/4”18"53/4” 4.280 1.316 Ow,BZ/AH 0-3"

SHEET 2 OF 2

STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS “RereRence.

12"-256" PIPE-45° SKEW 105

101.14 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




NOTES: EW-BSPC

1. CONCRETE TO BE 4000 PSI MINMUM COMPRESSIVE STRENGTH.

2. IF PIPE IS TO SKEWED THE OPENING WILL BE ADJUSTED TO
ACCOMMODATE  ANGLES OF 15°TO 37°30'.

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4
INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.

o4
\ . 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY
VARY WITH MANUFACTURER'S TOLERANCE.
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE,
DITCH SLOPE, OR SHOULDER.
. 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
S CONFLICT WITH INVERT OR WINGWALL OCCUR.
30° 8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END
PLAN OF THE CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR
BEVELED.
A ﬁ
9. %" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
L 30 MANUF ACTURER'S OPTION.
G S 30 G
SEE DETAIL A
#4 BARS @ 12" C-C
EACH WAY, EACH FACE ——
H
SEE DETAIL B WELD
] o -
=T — =
o TSI
N#zx BARS @ 6" C-C
FRONT ELEVATION o %J o EACH WAY, EACH FACE
. .
SECTION A-A
FOR CIRCULAR CONCRETE OR SHAPE TO BE
CORRUGATED METAL PIPE BEVELED WITH
MORTAR
FOR MULTIPLE PIPE ENDWALL
Diameter % DO NOT
D H L30 S S30 G a b b BEVEL
of pipe r* INVERT
2" 2-0" | 613" | -0 | 291" | 200 | O'-1/a" 0'-1" 7
15" 2-3" | 77" | 23 | 227/ | 260 | 014" | O-1/"
18" 2i_gn 9" oi_gn 3 3_gn 0-2" O‘,W\/ZH
21" OR 24" 32 [12-0)6"| 3" | 4-0/6" | 40" | 0-2/5" | 02" I
27" OR 30" 390" 15'-0" Qro4n 5-0" 5o O\,3\/4\\ O‘*Z‘/g”
33" OR 36" | 4'-4" [17-11%"| 5-2" | 5-11%"| 6-0" | 0-3%"| 0-3" DETAIL A DETAIL B

"REFERENCE PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS

105
302

12'"-56" PIPE-30° SKEW

VIRGINIA DEPARTMENT OF TRANSPORTATION 101.15




EW-6S PC

1.

-

@

M.

=
N

-

NOTES:

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

IF PIPE IS TO SKEWED THE OPENING WILL BE ADJUSTED TO
ACCOMMODATE  ANGLES OF 37°30'TO 45°.

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED
4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE
PRECAST UNIT.

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

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

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END
S OF THE CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
D HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR
45° BEVELED.
9. ¥, CHAMFER MAY BE PROVIDED ON ALL EDGES AT
PLAN A MANUFACTURER'S OPTION.
L 45
G — 8" |=— <
S45 G #4 BARS @ 12" C-C N
EACH WAY, EACH FACE il
]
=
SEE DETAL A —
H
SEE DETAL B
T
M
#4 BARS @ 6" C-C
FRONT ELEVATION A<J EACH WAY, EACH FACE
ST
FOR CIRCULAR CONCRETE OR SECTION A-A
CORRUGATED METAL PIPE SHAPE TO BE
: BEVELED WITH
FOR MULTIPLE PIPE ENDWALL L MORTAR
D H Las S S45 G a b i}L N
on 20" | 6-7/5" 10" PIIVAL T 0" 01/, o T
150 2130 8"2‘/8” 23 3"2‘/8” 2 6" Ow,@/AH 0‘4\/4”
18" 276" | 9-9/," ogn 3-gl/," 30" 0-2" 0 1/," . EEVENEJT
27" OR 24" 300 [12-m3 3 g PERT/AT 20" 0'-21/5" 0o INVERT R
27" OR 30" 310" 16‘*1V2” JERVRE 6‘*1‘/2“ 50" O‘*S‘/A;“ YA .
33" OR 36" 4-4n 19_3%” AL 7\,3%” 6'-0" Ow,4VZH 0-3"
DETAIL A DETAL B

101.16

PRECAST ENDWALL FOR MULTIPLE

PIPE CULVERTS “REFERENCE.

12"-30" PIPE-45° SKEW 105

VIRGINIA DEPARTMENT OF TRANSPORTATION

302




NOTES: Ew-7
1. QUANTITIES GIVEN ARE FOR ONE ENDWALL.

2. PLEASE REFER TO STANDARD EW-2, SHEET 101.04, FOR ALL DIMENSIONS NOT GIVEN IN TABLES.

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

4. 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.

5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE SHEET 101.18.

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

2 #4 DEFORMED CRACK 7. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND SKEW ANGLES TO 15°.
CONTROL BARS
8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER BID PER CUBIC YARD

PLAN VIEW CONCRETE.

9. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT AND
WINGWALLS OCCUR.

2 #4 DEFORMED CRACK
CONTROL BARS 10. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
7 (WHERE THE FLOW ENTERS THE CULVERT). HEADWALL AT THE QUTLET END OF THE

T CULVERT MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
S 1. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
¥ b >y

SHAPE TO BE BEVELED

WITH MORTAR
AR
|l
a —=
T - - ———— -
|
/
DO NOT BEVEL
INVERT
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1V/5:1 FILL SLOPE 2:1 FILL SLOPE 1/5:1 FILL SLOPE 2:1
CONCRETE| INCREASE |CONCRETE| |NCREASE CONCRETE | INCREASE |CONCRETE| INCREASE
D S T |ONE DBL.| FOR EACH | ONE DBL.| FOR EACH a b D s T ONE DBL.|FOR EACH |ONE DBL.| FOR EACH a b
ENDWALL | ADDITIONAL | ENDWALL | ADDITIONAL ENDWALL | ADDITIONAL | ENDWALL | ADDITIONAL
CUBIC PIPE CUBIC PIPE CUBIC PIPE cuBIC PIPE
YARDS | CUBIC YDS.| YARDS CUBIC YDS. YARDS |CUBIC YDS.| YARDS CUBIC YDS.
42" 6'-0" | 9'-6" | 4.829 1.271 5.493 1.255 0'-4l/4" | 0-3/5" 42" |5-3Y,"18-9Y," | 5.070 1.279 5.732 1.263 0'-4Y5" | 0-3l/4"
48" | 6'-10" [10'-10"| 5.964 1.591 6.802 1.572 0'-5" 0'-4" 48" 16'-0,"10'-04"| 6.296 1.616 7.132 1.596 0'-5" 0'-4"
54" | 7'-8" | 12'-2"| 7.692 2.057 8.796 2.035 0'-5%" | 0'-4/5" 54" |89V [11-35" | B.228 2.104 9.258 2.081 0'-5%4" | 0'-4l/"
60" | B8'-6" | 13'-6""| 9.689 2600 1.112 2.574 0'-6!/4" 0'-5" 60" |7'-6Y%2"|12'-8%" | 10.319 2.677 11.738 2.650 0'-6'," | 0-5"
66| 9'-4" |14'-10"| 12.016 3.240 13.811 3.209 0'-7" 0'-5/5" 66" [8'-35"[13-9V5" | 12.751 3.261 14.543 3.231 0-7" |o-54"
720 [10-2" ] 16'-2'| 14.663 3.961 16.885 3.927 Q'-71/," 0'-6" 72" 19'-0,"[15'-01%"| 15.673 4,068 17.889 4.033 0-7"2" | o-6"
78" | 11-0" | 17'-6"| 17.612 4.751 20.325 4.713 0'-8/4" | 0'-6Y%" 78" |9-9Y5"[16'-3%"| 18.918 4.934 21.623 4.893 0-8/4" | 0-6l/"
84" [11-10""[18'-10"| 21.148 5696 24.387 5.617 0'-8%," 0'-7" 84" 10'-6Y5"17-614" | 22.733 5.905 25.999 5.860 0-8%," | o-7"
90" | 12'-8"| 20'-2"] 25.115 6.920 28.976 6.872 0-94 | 0-7%" 90" |11-35"[18'-95" | 26.800 7.076 30.643 7.025 0'-9%" [ 0-7/>"
96" | 13'-6"| 21-6""| 29.439 8.153 33.999 8.101 0'-10" 0'-8" 96" [12'-0%7"[20'-0,"[ 31.460 8.353 36.000 8.206 0'-10" 0'-8"

SPECIFICATION

REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS

105 42"-960" PIPE

302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.17




EW-7PC

VARIES

Az

CONCRETE INSERTS & ¥," LAG BOLTS
MIN. 2 PER SIDE, MAX. SPACING 30"

CONCRETE INSERTS
& ¥4 LAG BOLTS

%\\ PLAN
3 SHAPE TO_BE BEVELED
8 WITH MORTAR W o e
. b
S g’ 8 J
SHAPE TO BE
BEVELED WITH
MORTAR
| T |
H

FOR CONCRETE OR CORRUGATED METAL PIPE
L L
PIPE I.D.| H T S b
1/,:1SLOPE | 2:1sLoPE|  ©
470 5_g" 276" | g'-0" 6‘*7‘/2“ 33" 0_4‘\/2” 0‘73‘/2“
48" 6-0" | 13-10" | 610" 76" 9'-10" 0-5" | 04"
EVAl 56" B2 | 7ogn 8‘*4‘/2“ ITIEGE 0‘753/4” Ow,4\/2u
60" 70" | 166" | 8-6" 93" 12-1/4" [ 06| 0-5"
66" Zon [ 710" | 9-4n 10\4\/2” 13_5\/2” R Ow,5\/2u
Jon X 19'-2" [10'-2" 11-0" 14\,5\/2” 0-7" 0\75\/2”
78" 8‘*8‘/2” 206" [ 11-0" M-10" 15-7" R Ow,5\/2u
VAL g-30 | 21-10" | 11-10" 12‘*8‘/2“ 16 -9" g-7" 0‘75‘/2“
30" g | 23-5" [12-9" IRIEAL IR R Ow,5\/2u
96" 07| 25-0" [ 137" 146" 19'-01" | 0-7" | 0'5l/"
NOTES: 1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH

ELEVATION

IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED
TO ACCOMMODATE ANGLES UP TO 15°.

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED
4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE
PRECAST UNIT.

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

IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
SLOPE OR SHOULDER.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL QCCUR.

BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT).

HEADWALL AT THE QUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.

10. %" CHAMFER MAY BE PROVIDED ON ALL EDGES AT

CONCRETE INSERTS
& ¥4 LAG BOLTS

CONCRETE INSERTS
& ¥4" LAG BOLTS

MANUFACTURER'S OPTION.

= 8 =
#4 BARS @ 8" C-C
EACH WAY, EACH FACE

SEE DETALL A

[
. . . * .\} . S— SEE DETAIL B
GROUT WINGS AND

%l 2'-0" Lq—

ENDWALL TO BASE
SECTION A-A

SECTION

101.18

PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS
PIPE

47"-96"

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




NOTES EW-75

QUANTITIES GIVEN ARE FOR ONE ENDWALL.

2. PLEASE REFER TO STANDARD EW-2S, SHEETS 101.08 AND 101.09, FOR ALL DIMENSIONS
NOT GIVEN IN TABLES.

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

4. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1" OR LESS BELOW SHOULDER LINE, THE
TOP OF THE ENDWALL SHALL BE CONSTRUCTED PARALLEL TO THE GRADE QOF ROAD.

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

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

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

8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER BID PER CUBIC
YARD CONCRETE.

2 #4 DEFORMED CRACK 9
CONTROL BARS . HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT

PLAN VIEW AND WINGWALLS OCCUR.
10. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
2 #4 DEFORMED CRACK (WHERE THE FLOW ENTERS THE CULVERT). HEADWALL AT THE OUTLET END OF THE

CULVERT MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

CONTROL BARS

1. 4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

FOR CONCRETE PIPE
SHAPE TO BE BEVELED OR
WITH MORTAR CORRUGATED METAL PIPE
b | o b
42" Q414" 003"
48" 0'-5" | 0'-4"
54" |0'-5%,"[0'-4)5"
60" |0-6l/4"| 05"
66" 0-7" [0-5/%"
727 |0-7Y ] 06"
78" [0-8/a"]0-6V5"
84" |o-8%"| 0-7"
DO NOT BEVEL INVERT 90" [0-9%" [0,
FRONT VIEW SIDE VIEW 96" | 0-10" | 0'-8"
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/5:1 FILL SLOPE 2:1 FILL SLOPE 1/5:1 FILL SLOPE 2:1
CONCRETE | INCREASE | CONCRETE | INCREASE CONCRETE | INCREASE | CONCRETE | INCREASE
IN ONE FOR EACH IN ONE FOR EACH IN' ONE FOR EACH IN ONE FOR EACH
D S S30 T30 DOUBLE | ADDITIONAL| DOUBLE | ADDITIONAL b S 530 T30 DOUBLE | ADDITIONAL | DOUBLE | ADDITIONAL
ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE
CUBIC YARDS|CUBIC YDS.| CcUBIC YDS.|CUBIC YDS. CUBIC YDS. |CUBIC YDS.| CUBIC YDS.|CUBIC YDS.
42" 1 6'-0" 6'-1/g" | 10'-11%" 5.098 1.467 5.759 1.449 42" [5-3V%" 6-1%" | 10-17%" 5.364 1.464 6.021 1.445
48" |6'-10" 7'-10%" | 12'-6//5" 6.285 1.836 7.129 1.814 48" [6'-01%"] B8'-11%" | 11-7V4" 6.663 1.849 7.494 1.827
54" | 7-8"] 8-104" | 14'-05" 8.121 2.376 9.218 2.350 54" 16-94" 7'-10%5"[13'-01/%," 8.737 2.409 9.731 2.382
60" | 8-6"| 9'-9%," | 15-7" 10.224 3.001 11.640 2.971 60" |7'-6/2"] 8'-8/%"[14'-5%," 10.927 3.066 12.339 3.035
66" | 9-4"] 10'-9%" | 17'-1/%" 12.663 3.729 14.450 3.693 66" [8-35" 9-674"[15-11/5" 13.585 3.827 15.354 3.777
72" [10-2" 11-87%" | 18'-8" 15.437 4.552 17.650 4.512 727 19-04"] 10'-5/4"[17'-43%4" 16.666 4.738 18.834 4.659
78" | 11-0"] 12'-8%" | 20'-2/" 18.558 5.482 21.261 5.438 78" [9-94"] 11-3%"[18'-9%," 20.066 5.693 22.761 5.647
84" |11-10'  13'-8" 21-9" 22.081 6.537 25.351 6.488 84" [10-68V4"] 12'-2//3"[20-3/5" 23.954 6.822 27.214 6.770
90" [12-8' 14 -7 | 23-31/,n 26.445 8.207 30.302 7.934 90" | 11-3V/5" 13'-0%"| 21'-8/," 28.395 B174 32.232 8.115
96" [13'-6" 15'-7" | 24'-10" 30.998 9.654 35.556 9.348 96" [12-01%'| 13'-1074"| 23'-1%," 33.328 9.647 37.863 9.582

REFERENCE. STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS

105 472"-90" PIPE-50° SKEW

302 VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01
101.19




EW-7S FOR CONCRETE PIPE
OR NOTES:
CORRUGATED METAL PIPE
N 1. QUANTITIES GIVEN ARE FOR ONE ENDWALL.
PIPE
1.D. @ b 2. PLEASE REFER TO STANDARD EW-2S, SHEET
- ) P 101.08 AND 101.09, FOR ALL DIMENSIONS NOT
42 0'-4Y5" 103> GIVEN IN TABLES.
5 o5 | o4
- 547 [0-5% |0 4/p"| 3. THS ITEM MAY BE PRECAST OR CAST IN PLACE.
o ) 60" | 0-6Y4"| 0'-5" | 4 ON SHALLOW FILLS, WHERE ENDWALLS ARE 1
< < N 66" 0-7" [0-5V%" OR LESS BELOW SHOULDER LINE, THE TOP OF
727 07/, 06" THE ENDWALL SHALL BE CONSTRUCTED
A AT PARALLEL TO THE GRADE OF ROAD.
84" |0-8¥%"] 0-7" | 5. ALL CAST IN PLACE CONCRETE TO BE CLASS
90" 109470740 A3. FOR PRECAST SEE SHEET 101.27.
D s 45 96" 0'-10" | O'-B" | 5 N ND CASE SHALL TOP OF ENDWALL PROJECT
ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER.
CONTROL BARS 2 #4 DEFORMED CRACK
PLAN CONTROL BARS 8. COST OF BARS FOR CRACK CONTROL TO BE
T INCLUDED IN PRICE BID PER CUBIC YARD
CONCRETE.
9. HEADWALL TO BE BEVELED IN ALL AREAS
,,,,,,,,,,,,,,,, EXCEPT WHERE A CONFLICT WITH INVERT AND
WINGWALLS OCCUR.
10. 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.
11, FOR DETALS OF HEADWALL BEVEL SEE
STANDARD EW-2S, SHEETS 101.08 AND
,,,,,,,,,,, 101.09.
12, ¥" CHAMFER MAY BE PROVIDED ON ALL
EDGES AT MANUFACTURER'S OPTION.
FRONT VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1511 FILL SLOPE 2:1 FILL SLOPE 1511 FILL SLOPE 2:1
CONCRETE INCREASE | CONCRETE | INCREASE CONCRETE | INCREASE | CONCRETE | INCREASE
N ONE FOR EACH IN ONE | FOR EACH IN ONE FOR EACH IN ONE FOR EACH
D S S45 T45 DOUBLE ADDITIONAL DOUBLE | ADDITIONAL D S S4s Tas DOUBLE ADDITIONAL | DOUBLE | ADDITIONAL
ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE
CUBIC YARDS|CUBIC YARDS| CUBIC YDS.|CUBIC YDS. CUBIC YDS. | CUBIC YDS.|CUBIC YDS.| CUBIC YDS.
42" 16'-0" | 8'-57" | 13'-5//4" 6.030 1.799 6.819 1.776 42" |5'-3V5" | 7-5%, | 12-5V/4" 6.331 1.789 7.118 1.767
48" |p'-10"| 9'-8" | 15'-3%" 7.443 2.252 8.479 2.225 48" 16'-0Y%"| 8'-6Y8" | 14'-2%," 7.866 2.262 8.900 2.236
54" |7'-8" [10'-10V/5"] 17'-2V/5" 9.621 2.909 10.949 2.878 54" |6-94"| 9-7V" [15-11%"]  10.223 2.949 11.526 2.917
60" |8'-6" |12'-01/4"| 19-1/5" 12124 3677 13.935 3.640 60" [7'-6Y,"] 10-8" [17-87%"[ 12.044 3.755 14.750 3.717
66"  |9'-4" |13-2%"] 20'-11%," 15.003 4.562 17.148 4.520 66" | 8-35| 1W-8¥" | 196" 16.090 4.690 18.236 4.646
72" 10'-2" [14'-4)5" 2210 %" 18.287 5.573 20.953 5.524 72" |9-0p 129V | 213/, 19.690 5.763 22.347 5.712
78" [11-0" [15-6%"| 24'-9" 21.991 6.715 25.247 6.662 78" |9-91/,"|13'-10Vg"| 23 -0/ 23.757 6.974 27.003 6.917
84" [1'-10"[16'-874"] 26'-7%" 26.158 8.008 30.089 7.947 84" [10-6/,"14'-107s"| 24-974"| 28.347 8.350 32.265 8.284
90" |12'-g" | 17 - [ 287-6l/," 31.209 9.789 35.937 9.779 90" |1-3L 15115 | 267" | 33.600 10.007 38.202 0.983
96" [13'-6"[19'-1/g" | 30'-474" |  36.640 11,533 12212 11523 96" 12-014 17 -0%"[28"-45"|  39.499 11.815 45.031 11.790
SPECIFICATION
STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS REFERENCE
|1 |1 o
42"-96" PIPE-45° SKEW 105
010 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




EW-7S PC
CONCRETE INSERTS & 3/4 " LAG BOLTS

MIN. 2 PER SIDE, MAX. SPACING 30"

GROUT WINGS AND
HEADWALL TO BASE
SECTION 450

VARIES

CONCRETE INSERTS
& ¥" LAG BOLTS

#4 BARS @ 8" C-C
EACHWAY, EACH FACE

A

FRONT ELEVATION  NOTES: A
1

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

TOR CIRCULAR CONCRETE OR CORRUGATED METAL PoE 2. FOR DETALS OF HEADWALL BEVEL SEE STANDARD EW-2SPC, SHEET 101.10.
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).
DIMENSIONS
- . - - 4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT

PRET T s L-30 L-30 L-45 L-45 a b ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
- /1 SLOPE |27 SLOPE | 1/l SLOPE_|2:1 SLOPE 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH

m T A Ao eIy —an o —an Y AYATE YRR VAT . .
42'| 576" | 16'-6" |60 67/ ? fu fg PH 10-6 042" |03/ MANUFACTURER'S TOLERANCES.
48" 6-0" |18-4" |g-10"] 76" 9-9%, 921/, 120" | 0-5" | 0-4"
547 66" | 2037|787 8-44" |10-1/" 03" 136" | 0-5%" | 0'-4l/" 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL SLOPE OR SHOULDER.

I o on | e _@n _zn VAL VAT VAL Al _en
60| 70" |22'-2"|8'-6 9'-3 12'-1/4 1-3/5"  |14'-10/4"] 0'-6/" | 0'-5 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
66" | 7-7" |24-0"|[9-4"| 101/ | 13-3"| 12-457 | 64" | 0-7" |0-5/," OR WINGWALL OCCUR.

" _on L_qqn _on A 14\75\ " 13\,5\ " _gn T _cl/
/2'| 82 12511 N0-2 TV : /f ‘ /f 17-8 | 0/ O 5‘/2” 8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
78" |8'-8/5"|27'-10"[11-0"| 1110 57 1476 1970 0-7" |05/, (WHERE THE FLOW ENTERS THE CULVERT).
84| 9-3" | 208" [11-10"] 12-8/%" B -g" I 20 -6" 0-7" [0-5/,"
sor o 318" o 137 T B | 2 | o7 05, 9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE EDGE
96" [10-7" [33-8" [13-6"] 14'-5/" | 191" 1784 | 254" | 0-7" |0-5/,"

10. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
SPECIFICATION
REFERENCE PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS
( ( o
105 42"-96" PIPE-45° SKEW
302

VIRGINIA DEPARTMENT OF TRANSPORTATION 101.21




SPAN

SHAPE TO BE
BEVELED WITH
b MORTAR

DO NOT BEVEL
INVERT ———

FRONT ELEVATION

NOTES:

1.

2.

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

ON SHALLOW FILLS, WHERE ENDWALLS ARE T
OR LESS BELOW SHOULDER LINE, THE TOP OF
THE ENDWALL SHALL BE CONSTRUCTED
PARALLEL TO THE GRADE OF ROAD.

ALL CAST IN PLACE CONCRETE TO BE CLASS A3.
FOR PRECAST SEE SHEET 101.22.

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

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.

¥, CHAMFER MAY BE PROVIDED ON ALL
EDGES AT MANUFACTURER'S OPTION.

ﬁjﬁ

SIDE ELEVATION

CORRUGATED METAL PIPE

NOMINAL
DIMENSIONS OF DIMENSIONS FOR ONE SINGLE ENDWALL CUBIC
PIPE_ARCH YARDS
CONCRETE . b
SPAN | RISE A B C F H L FOR ONE
ENDWALL
17" 3 | o-et | ot -4t [ o-et | 20-2v | 40-3n 0.258 0'-2" 0'-1/4"
21" 5 o6t o] 14" [0 2-4" [ 510 0.322 0'-215" 0'-1/5"
24" 18" | o-8" [ =1L -7 [ 0-8" | 3-0" | 6'-1" 0.626 0'-3" Q-2"
28" 20" | o-9v] 1-3" | 1-9" [o-8"] 3-2" @611 0.823 0'-3" Q-2"
350 | 24" |01 ] 1-6" | 2-2"|0-9"| 3-7" | 8'-8" 1.371 0'-4" 0'-21/5"
420 | 209" | p-on | 1-9" | 2-8" [ 0'-9"| 4'-0" |10'-4" 2.072 0'-4l/%5" Q-3"
*40" 31"
49" | 33" | 1-0" | -9 | 20-8" | 0'-9" | 4'-4r | e 2.520 0'-5Y5" | 0'-3/"
* 48" 36"
57" 38" | 10" | 2-0" | 2-9" [0-9| 4-9" [13-10" 3.427 0'-6" 0'-4"
* 53" 47"

k)3 x 1" AND 5" x 1" CORRUGATION DIMENSIONS.

101.22

STANDARD ENDWALLS FOR PIPE ARCHES

/‘5\\758\\

RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




SPAN

8

D~

FRONT ELEVATION

NOTES:

1.

2
3.
4

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE.

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).

. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT

ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH

MANUFACTURER'S TOLERANCE.
IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER.

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

INVERT OR WINGWALL OCCUR.

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

HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED.

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

#4 BARS @ 12" C-C

EACH WAY, EACH FACE’E
bR

SHAPE TO BE
BEVELED WITH
MORTAR
—==
RISE
#4 BARS
e 6" C-C I DO NOT BEVEL
EACH WAY INVERT
EACH FACE |
_ J LA
L‘im‘:m"'A‘VA' y

'%b’%b %b’>7WELD
‘ 1oon 8= g

SECTION A-A

PRECAST ENDWALL  DIMENSIONS
SPAN RISE H L o b
17" 13" 1-8" [ 4-0" | 02" | 01"
21 15" t-i0n | 50" [ 0-2le [ 01"
24" 18" 2-4" [ 6-0" [ 03" | 02"
28" 20" 26" | 70" | 0-3" | 0-2"
35" 24" 2-10" [ 8-0" | 04" [ 025"
* 40" 31" 3-3" | 10-0" |04l | 03
42" 29"
* 46" 36" 3-7" | 120" [ 0-5Y2" [ 0-3)%"
49" 33"
* 53" 41" 40" [13-0n | 06" | 04"
57" 38"

* DIMENSIONS FOR 3" x 1" AND 5" x 1" CORRUGATIONS

“ReFERENCE PRECAST ENDWALLS FOR PIPE ARCHES
o0 15"-338" RISE

101.23




EW-10

SPAN SPAN
FRONT ELEVATION
CORRUGATED METAL PIPE
NOMINAL DIMENSIONS FOR ONE
DIMENSIONS OF CUBIC YARDS CONCRETE
PPE ARCH DOUBLE ENDWALL
ONE | INCREASE FOR a b
SPAN RISE M G L DOUBLE |EACH ADDITIONAL
ENDWALL| PIPE ARCH
7" 13" 2-6" 22" | 6-10" | 0.402 0138 0-2" | 0-1/"
27 15" 210" 2-7" | 8-0" | 0.487 0.159 021" | 0-1/5"
24" 18" 3 3 g-3" | 0.913 0277 0-3" | 0-2"
28" 20" 35" 3-6" | 10-5" | 1182 0.348 0-3" | 0-2"
35" 24" 4-0" 4-3" | 12-6" | 1.900 0529 04" | G2/
40 29"
AN A A 2.852 0.780 Al Lz
T a0 & 4-10 5-2 15'-2 o-a% | 0-3
49" 33"
T o 5-7" 6-0" | 17-7" | 3.455 0.924 0'-54" | 03"
57" 38"
T o 6'-6" 6-11" | 20-4" | 4.664 1.237 0-6" | 0-4"

k3" X 1" AND 5" X 1"

CORRUGATION DIMENSIONS.

SHAPE TO BE BEVELED
WITH MORTAR

RISE

INVERT

SIDE ELEVATION

NOTES:

1.

2.

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

REFER TO STANDARD EW-9, SHEET 101.22, FOR ALL
DIMENSIONS NOT GIVEN IN TABLE.

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.

ALL CAST IN PLACE CONCRETE TO BE CLASS A3.
FOR PRECAST SEE SHEET 101.25.

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

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.

¥, CHAMFER MAY BE PROVIDED ON ALL
EDGES AT MANUFACTURER'S OPTION.

101.24

STANDARD ENDWALLS FOR MULTIPLE PIPE ARCHES

13"-38" RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




EW-10 PC

L #4 BARS
. N . e 12" c-C
EACH WAY =
A ﬁ EACH FACE
=
b N >_//SHAPE TO BE BEVELED
% P WITH MORTAR
Tl
‘ H e
P
\ b Ab‘ . FLOW
| b =
_ R M‘ DO NOT BEVEL
g INVERT
i T, LK ~
g | Lo e Alle P>—#4 BARS @ 6" C-C
I AL P EACH WAY, EACH FACE
\%1‘—2“% - 6" \<—

s s WELD
A

SECTION A-A
FRONT ELEVATION
NOTES:
1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.
2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE. PRECAST ENDWALL DIMENSIONS
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS). S D M & L H a ‘b‘ _
17" 13" 2i-g" Di_pn 6'-10" D3 0'-2" 0 ,1/4
4. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES 21" 150 | 2-10] 27 | 8-0" | 2-5" | 025 [ 01"
AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT. 24" 18" 310 31| 9-3" | 2-8" 0'-3" 0'-2"
28" 500 | 3571 36 100571 2107 | 0-3" oo
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH 350 o4 | 40" | 4-37] 106" | 3-2" o4 [0-2/"
MANUFACTURER'S TOLERANCE. X 20" =
. o 4'-10"| -2 [ 15-20 | Z-7v | o4l | 03
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER. %ié‘ ErT
- — 5'-7"| 60" | 17 -7 | 31| 0-5lL | 00-34"
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 49 53
INVERT OR WINGWALL OCCUR. %gg ;;‘ 6-6" | 6'-11" | 204" | a-av| o-g | 0-4n

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

HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED. S DIMENSIONS FOR 3" X 1" AND 5" X 7' CORRUGATION

9. ¥, CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S QPTION.

“RereRece PRECAST ENDWALLS FOR MULTIPLE PIPE ARCHES

105 15"-58" RISE

502 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.25




EW-1

NOTES:

1. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
ALL CAST CONCRETE TO BE CLASS A3, FOR

W ox 4" x /2" GALVANIZED PLATE w4 X Uy PRECAST USE 4000 PSIMINIMUM. REINFORCING
Yz B ate STEEL TO HAVE A MINIMUM 1/," COVER.
|
- - - 2. FOR TABULATION OF DIMENSIONS AND QUANTITIES
SEE SHEET 3 OF 3.
of VARIABLE [] L g——
A : ¥ - 4 A 3. ALL PIPE FOR GRATE, STRUCTURAL TUBING, AND
TN o tveea | i T RELATED HARDWARE TO BE GALVANIZED.
1 i ] :ﬁ 4. STANDARD EW-11 TO BE INSTALLED SO THE GRATE
. " 12 TYPICAL D . CONFIGURATION IS ALWAYS PERPENDICULAR TO
¢ ' . 1 THE EDGE OF THE SHOULDER.
o| VARIABLE 1 o — — 5. SLOPE AS SPECIFIED ON TYPICAL SECTION.
L D 6. WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE
‘ CLOTH /4" MESH OR GALVANIZED STEEL WIRE,
MINIMUM WIRE DIAMETER 0.03" NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY OUTSIDE
PLAN VIEW OF STRUCTURE.
BENDING DIAGRAM
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT
BN DIA WHERE A CONFLICT WITH INVERT OR WINGWALLS
3, — W OCCUR
VARIES 8. BEVEL EDGE IS REQUIRED ON THE HEADWALL OF
THE INLET END OF THE CULVERT (WHERE THE
FLOW ENTERS THE CULVERT).
- 9. HEADWALL AT THE OUTLET END OF THE CULVERT
B MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
BARS B
10. " CHAMFER MAY BE PROVIDED ON ALL EDGES AT
L | Tl MANUF ACTURER'S OPTION.
FOR CENTER SUPPORT SEE ‘
DETAIL SHEET 2 OF 3 | SEE DETAL B
3 = SHEET 2 OF 3
BOTTOM OF STRUCTURE |
TO BE ON SAME GRADE = SEE NOTE #5
AS PIPE - / T W T
L5 5L0PE ﬁ BARS B SIZE #5
b e 8" C-C
B T #4 BARS ALL OTHER
5 . g ‘ = GRATE—_ 0 # | A F— ) REINFORCING BARS
7 \ - - ARE SIZE #4
L4 PN ow N o e 8" Cc-C
S
o o L5 5
% CENTER SUPPORT WHERE. A S gvesn holep il _t
o \ REQUIRED  — L L o
210 pe=——8cCcC TYP. T-0" I | 20
i = oo — — —
A — R _ _ J— - - —— = -
I | DO NOT BEVEL POROUS BACKFILL @
, H SEE DETAL A ONE WEEP HOLE TO BE PROVIDED AT END INVERT B N 100 LB (Y- P T
R OF POROUS BACKFILL (EACH SIDE) o MCRER S
6 HARDWARE CLOTH
OR EPOXY GROUTED
SECTION A-A GRATE REMOVED
B SECTION B-B

SHEET 10F 3

PIPE ENDWALL WITH LOAD-CARRYING GRATE “RereRence.

FOR 12"-60" PIPES 105

VIRGINIA DEPARTMENT OF TRANSPORTATION 299
101.26 302




K STRUCTURAL TUBING TO BE EXTENDED TO WITHIN
2" OF OUTSIDE FACE OF SIDEWALL

%" x 64" HEX HEAD BOLT
WITH FLAT WASHERS & SELF
LOCKING NUTS

R

EwW-1

12" CLEAR VARIABLE —=| ¥," DIAMETER HOLES o
5
M M %" STEEL PLATE [ M
L NE N % |
T y| AL WELD g B ] 41/ 7J
44000, 1 o EACH /2 o
PIPE —— /a SIDE %’ f
\% 8 x 4 \/4\\
STRUCTURAL
********************* TUBING
2 - 5" x 4" STUD
SHEAR CONNECTORS
L> A g
SECTION A-A

CENTER SUPPORT
(ELEVATION)

HOOK BOLTS 6" x 6" x (/" RIGHT ANGLE BEND)
WITH FLAT WASHER & SELF LOCKING NUT.

%' HOLES TO BE PROVIDED IN PLATE, CENTERED
BETWEEN PIPES AND SIDE WALLS

HOOK BOLTS 2" x 6" x (1/2" RIGHT ANGLE BEND)
WITH FLAT WASHER & SELF LOCKING NUT.

%" HOLES TO BE PROVIDED IN PLATE, CENTERED
BETWEEN PIPES AND SIDE WALLS

0.D. PIPE

0.D. PIPE
T [ .fF
0\ __ . > L 3 s &
T~ W x 4" x T . S Ao N » N > N >
GALVANIZED PLATE >l >\ el . . . e )
tore e
g * ¥

Vs E
*oK PIPE END CAP (¥¢" FLAT PLATE) % 6" 2

WELDED TO UPPER END OF PIPE

%" STEEL PLATE

PIPE TO BE FORMED IN CONCRETE

2 - 5" x 6¥;"HEX HEAD BOLTS
WITH FLAT WASHERS & SELF
LOCKING NUTS

0.D. PIPE

% 8" x 4" x L
STRUCTURAL
TUBING

47

g
OR
12"

?

CENTER SUPPORT

BUT CAN BE REMOVED.
SHEET 2 OF 3

| CGRATE
I DETAIL A
DETAIL B ORI B L R ESS
SPECIFICATION
REFERENCE PIPE ENDWALL WITH LOAD-CARRYING
105 FOR 12"-60" PIPES
ég; VIRGINIA DEPARTMENT OF TRANSPORTATION

GRATE

101.27




EW-1

4 1 SLOPE
Pipe H L wol T No. Pi
Size Pipe 0.D. 0. FIpes L, L, L L
PIPE GRATE Required 4 5
190 110" 71o4n 21-g" g 3\/2” 1 8‘*63/4”
TYPE |- BVZH 0D. 15" or 18" 2\74\/2” 96" 2" 8" 3\/2” 1 10\79\/2”
TYPE 1= 4" O.D. 21" or 24" 2'-1" 1n-g" | 3'-0" 8" 4" 2 13'-0V/," .
_ oAl No Center Support Required
TYPE Ill= 45" 0.D. 57" o 30" 35,0 1310 | 30" | 8" 4 o 153 PP q
LENGTH OF GRATE TO BE DETERMINED 33" or 36| 400" | 160" | 40" 8" 4y 3 176"
BY L, x NUMBER OF PIPES REQUIRED 42" 4-6l/" 18'-2" | 4'-0" ) 12" 4" 3 19'-8%,"
48" 51 20'-4" 5-Q" 12" 4V2H 3 22\725/3\ 10\,5\/4\\ M"WO‘/QH 10\74\/4\\
54" 57" | 226" | 6-0" | 12" 41" 4 24'-5//p" 12'-8//p" 11-10%," 12'-7V/g"
60" 6-2"  [24-8" | 60" | 12" 4" 4 26-8/," 141 11-10%," 14'-10"
DIMENSIONS FOR BEVEL
ON HEADWALL 6 :1SLOPE
Pipe a b Pipe H L W T -
; Pi 0.D. | No.Pipes
1.D. Size pe Requir od L, Ly L, R
12" O"“/AH o-1 12" 1-10" 11-0" 21-0" 8" 3\/2” 1 12\43/4\\
15" or 18" 0'-2" 015" 15" or 18" 2'-41/5" 14-3" | 2'-0" 8" 4" 1 15'-51/4" No Center Support Reqguired
21" or 24" 0-2/p" 0-2" 2 or 24" 21 [ 17-6" [ 30" ] & 4" 2 18-9"
27" or 30" Ow,3\/4u 0'-2/," 27" or 30" 3\,5\/2\\ 20'-9" | 30" g 4\/2” P 200" 4'-8//y" 17\,4\/2” 4\,7\/2”
33" or 36" 0-3%" 0-3" 33" or 36" 4-0" | 24-0 | 4-0"| 8" 4" 3 25'-3%" 7% 174/, 71
49" 0\74%” O"?)Vz” 49" 4-6" 27'-3" | 4'-Q" 1n 4\/2” 3 28'-11" 11\,7\/4\ 17\74\/2” W’BVZH
48" 0'-5" 0'-4" 48" 5roqn 30'-6" | 5'-Q" 1o 4\/2” 3 39101 14\,103/4\\ 17\74\/2\\ 14\,10%1”
Sq 0'-5%," 0'-4lp" 540 575" 23-9" | g'-0" " 4/, 4 356" 1821/ 17‘74\/2” 18‘4%”
60" 0'-6/," 0-5" 50" '-o" 370" | 6-0" | 12" 4l 4 38-9//," 19'-5l/," 19'-43," 19'-4%,"
APPROXIMATE QUANTITIES
5 +1SLOPE - St’w - ‘i” - St”
N Pipe oncrete Pipe oncrete Pipe oncrete
) =] Crat © P - Ibs. P - Ibs. P : Ibs.
Pipe " . " T _ lpe Lrate o Size Cubic yards Reinf. Size Cubic yards Reinf. Size Cubic yards Reinf.
Size Pipe No. Pipes L 5 Conc. | CM. | oiag Conc. | CM. | giae] Conc. | CM. | Gigel
0.D. Req'd. 2 ~ Pipe Pipe Pipe Pipe Pipe Pipe
o 10 s 5 | 20" & 31y 1 6-9l," | 12" 95 97 240 12" 117 | 18 308 12" 164 | 166 | 443
15" or 18" | 2-4lpn | 71 | 20| 8t 3/, 1 86" |5 15" or 18" | 127 | 120 | 328 |15"or 18"] 153 | 161 | 425 | 15" or 8" 228 | 2.31 | 618
I " " " Q " " " "
21" or 24" 2'-11" 8'-9" | 3'-0 8 3 2 10'-2%" o 21" or 24" 2.30 2.35 483 | 21" or 24 2.44 2.49 628 21" or 24"| 355 3.59 917
27" or 30" 3-slhr 1044 ] 30" ] 8 3/, 2 i/ | 27" or 30| 2.38 | 2.44 | 608 |27" or 30"| 3.01 | 3.01 | 788 |27"or 30" 4.35 | 4.41 | 1157
33" or 36" 4'-0" 12'-0" | 4'-0" | 8" 4" 3 13'-79," g 33" or 36" 3.28 3.38 809 |33" or 36"| 4.20 4.29 1059 | 33" or 36"| 6.01 6.09 1556
42" 4=l 137V, 4-0 | 12" 4" 3 154 |8 42" 6.27 | 6.46 | 1050 42" 8.05 | 8.22 | 1368 42" 1.59 | 11.76 | 1997
48" 5'-1" 15-3" | 50" 12" 45" 3 17'-0%" | o 48" 8.07 8.29 | 1327 48" 10.29 | 10.50 | 1647 48" 14.84 | 15.04 | 2514
I " " " ] " =z " "
54" 57V, |16-10V5"| 6'-0" | 12 4/ 4 18'-9, 54 10.02 | 10.29 | 1612 54 12.80 | 13.06 | 2105 54" 18.47 | 18.73 | 3094
60" 6'-2" 18'-6" | 6'-0"| 12" 41/," 4 20'-6" 60" 1118 11,50 | 1826 60" 14.36 | 14.68 | 2391 60" 20.82 | 2114 | 3517
SHEET 3 OF 3
SPECIFICATION
PIPE ENDWALL WITH LOAD - CARRYING GRATE REFERINCE
FOR 12"-60" PIPES 105
VIRGINIA DEPARTMENT OF TRANSPORTATION gg;

101.28




BARS C 2" ee

EW-T1A

BARS D BARS B SEE DETAIL C
. DIMENSIONS FOR BEVEL
R \ Ly ) e @ @ ) V. T ) QV\ \Q T ) ® e @ ) \‘0 ON HEADWALL b
A [ A PIPE SIZE a
i ‘ o0 0-1/4" o-1
B B} l}x 150 0‘43/4\\ O‘*W‘/z;”
ZF o ° ‘ 8" 02 jo,
RN | 21" OR 24" |0'-2)/5'| 0'-2"
[ | |
R —— ‘ ; . ; ; ; ; 2" DIAMETER BAR @ 10.68
© e el S — S ——— . LB./FT. OR NO. 14 BILLET STEEL
\ BAR @ 7.85 LB./FT. (ASTM A615
BARS D BARS B VGRADE 60)
NO HOLES ARE TO
PLAN VIEW BE PROVIDED IN ~
(GRATE REMOVED) L 2" x 2" x %" WELD
WHEN SOLID BARS
ARE USED.
\V\\\ L 20y 21y %u
\
_ WELD L QVZH % 2\/2” % \/4“
SEE DETAIL A %; I/," x 4" STUD SHEAR
CONNECTOR @ 12" c-¢
o)
‘ © DETAIL C
ST e e e e e e T e e ma e e
I e e s e L e e e e
% s N | 3"6V2H ‘
SEE DETAL B ARS A ARS8 o |
6" s 6”« f ]
A C T T T—T7 —1
¥
N
NOTES: SECTION A-A
1. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, 8. BEVEL EDGE IS REQUIRED ON HEADWALL AT THE ] -
DITCH, SLOPE, OR SHOULDER. INLET END OF THE CULVERT (WHERE THE FLOW 4 !
ENTERS THE CULVERT. HEADWALL AT THE OUTLET 4 S/ ome TYP
2. Sééiis/? CONCRETE TO BE USED IF CAST IN PLACE, 4000 PSIIF END OF THE GULVERT MAY BE SQUARE CDGE T V2" c-c .
: OR BEVEL EDGE.
3. REINFORCING STEEL TO HAVE A MINIMUM 1/" CONCRETE COVER.
FOR SCHEDULE OF REINFORCING STEEL, DIMENSIONS, AND QUANTITIES 9. THE NUMBER OF GRATE SECTIONS TO BE USED GRATE SECTION DETAIL

SEE SHEET 2 OF 2.
. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

5. BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE AS DRAINAGE

DITCH.

6. ¥4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S

FOR EACH EW-1A IS BASED ON THE LENGTH

"C SEE

QUANTITIES CHART ON SHEET 2 OF 2

]

SHAPE TO BE s
BEVELED WITH Nl
MORTAR \

OPTION. G
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT BEVENLOT

WHERE A CONFLICT WITH INVERT OR WINGWALLS OCCUR. INVERT

DETAIL A DETAIL B
SHEET 1of 2

“REFERENCE PIPE ENDWALL WITH LOAD - CARRYING GRATE

105 FOR 12"-24" PIPES

%g; VIRGINIA DEPARTMENT OF TRANSPORTATION

101.29




EW-1A

DIMENSIONS APPROXIMATE QUANTITIES
PIPE SIZE | A B c a b NO. CONCRETE LENGTH
PIPE oF CUBIC YARDS RLEB‘NS# 70 BE
12" g0 2= -7 | o=t | o SIZE GRATE | cone. o STEEL |CUT FROM
1 GRATE
150 1ag Si_gn w-on | 01 | o1 SECTIONS | piPE PIPE
18" 179 oi_gn 166" oo IR 12 S 1127 1139 19 0
" 4 1/
21 OR 247 20-2" | Z-2" | at-64" | 0-21," | 0-2n 5 1.532 | 1.547 161 2y
18" 5 1.856 | 1877 207 T-2/p"
21" OR 24" 6 2.567 | 2.600 276 *0
* GRATES WILL BE 3%g" SHORT.
SCHEDULE OF REINFORCING STEEL BENDING DIAGRAM
PIPE BARS A BARS B BARS C BARS D PIPE SIZE X X
SIZE|S1ZE| NO.| SPA. | LENGTH [SIZE| NO. [SPA.|  LENGTH  |SIZE| NO. |SPA.| LENGTH [SIZE| NO. |SPA.|  LENGTH 2" 0=
. . . ) VARIES . e . VARES . - i
12 #4005 | 8" | e | H4]17 |8 3B to 510" #4| 2 4-8" | H4 | 4|8 42" to 1-0" 15 14'-3
15" Ba| 5 | B | 147100 | #4| 22| 8" | 5igite moge | HA| 2| - | 48 [ H4A| 4 |8 | gl 18" 16'-9
" " A ) VARIES Cgn . VARIES N N o
18 #4| 5 8 17'-4 #4] 26| 8" |[z.g1'1g -0 | #4| 2 - 4'-8 #4] 6 | 8" |42 10 T8-10" 21" OR 24 21-9 BARS A
21 OR 24| #4| 5 | 8" | 024 | 44| 35| 8" |5 g/ G lwal 2| - | 48 w4 s |8 | g ARES o PIPE SIZE ¥ BARS B
., VARES
12 I AT
5 VARES
APPROXIMATE WEIGHT 1T e 0 ”
18" o "
OF GRATE VeS| 2e
veE os 21" OR 24" |, V> g
o g
2" DIA. BAR 158.55
NO. 14 BILLET
STEEL BAR 125.64
BARS C

SHEET 2 of 2

101.30

PIPE ENDWALL

WITH LOAD
12"-24"

VIRGINIA DEPARTMENT OF TRANSPORTATION

FOR

PIPES

CARRYING GRATE

SPECIFICATION
REFERENCE

105
233
302




#5 BARS @ 6" EACH WAY
L] . . [ L] . L] . . |: ]
A ‘T A
= ‘g
¥ x 8" LAG BOLTS
. . - . . . . . . O ]/\NTO CONCRETE INSERTS
Jel
o e 2
41 L
PLAN
CAST IN PLACE OR PRECAST

CURTAIN WALL SHALL BE
INCLUDED IN THE
COST FOR EW-N

B

L

#3 BARS @ 12" c-c

#3 BARS @ 6" c-c

SECTION A-A

2/5 x 2" x Uy

WING WALL DETAIL

SEE DETAIL A

SEE DETALL B

JOINT MAY BE KEYED, DOWELED OR EPOXY GROUTED

[
T

Tl

#5 BARS @ 6" c-c

—_—_— — < — <7 4 s —
o - RPN S T
b NE R
‘. ” . s ‘ A ’ n
e . ‘ " 4
A L >
.,‘ ‘ PR
T
6”l 2'-0" l G‘FA—;

| i
~ PRECAST WINGS Hﬂﬁﬂfmﬁ 2
‘ P j

45 BARS @ —|

6" c-c

| I P i
PRECAST WINGS u#;uuz ©
TL i s %

¥ x 8" LAG BOLTS

WITH WASHERS

END WALL DETAIL

‘l | #5 @ B8" ¢c-¢
i F—— .
Q0 ol n'.é‘tAZ3~"nA4nZA
ﬂ»‘ 6“1 2'-0" | 6“L
L /7#5 @ 6" c-c
-4 = D
v ior P . -T-q A- " e’ 4

FOOTING DETAIL

CONCRETE TO BE 4000 PSIMINMUM COMPRESSIVE
STRENGTH. IF PIPE IS TO BE SKEWED, THE OPENING
WILL BE ADJUSTED TO ACCOMODATE.

REINFORCING STEEL IN ACCORDANCE WITH ASTM AB15

(REINFORCING BARS).
PIPE. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL

DIMENSIONS MAY VARY WITH MANUFACTURER.

EW-1ARC

DIMENSIONS
PIPE SIZE| H
2 e
1B e
B p-on
OR 24'p-8"

PRECAST
FOOTING

S
1-7%"
1-11,"
2'-29,
2'-8%,'

B

SHAPE TO BE
BEVELED WITH
MORTAR

DETAIL A

Yy EC-2
INSERT

DETAIL B

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

DIMENSIONS
BIPE SIZE L H G 5 5 BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE CULVERT MAY BE EITHER SQUARE EDGE
‘ AS DRAINAGE DITCH. OR BEVEL EDGE.
1§U Jl;ix ;;in W?Xjé%” gtygﬂ Oﬂ;;\ FOR DETALS OF GRATE AND NUMBER OF GRATES PIPE OPENINGS IN PRECAST DRAINAGE
e [ei07 | 2 | 66" | 0-o" [0y e i o ANY GVEN POINT BF FWEEN THE BIPE |
- - _ - /2 ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
27 OR 247 | 210" | 210" | 218" [o-25| 02" ﬁ%NUFACTURER‘s RELRTY AND THE PRECAST UNIT.
SPECIFICATION
ReFERENCE PRECAST PIPE ENDWALL WITH LOAD - CARRYING GRATE
I I
e FOR 12"-24" PIPES
302 VIRGINIA DEPARTMENT OF TRANSPORTATION -




EW-12

BEVEL SLOT DETAIL
(PERMITTED FOR EASY
FORM REMOVAL)

EXPANDED STEEL
MESH (FLATTENED)

%

A A
S
ISOME TRIC
L
4\\ >< 8\\ >< %ZH
MIN. STEEL OR ALUMUNUM OR STEEL
PLAN .08 INCH MIN. RIVIETS OR BOLTS
ALUMINUM PLATE COMPATIBLE WITH POST
MATERIAL
U-TYPE ROLLED
SLop, RAL STEEL POST T
" DIAMETER < AT 1.33 LBS./FT. OR S I
L ALUMINUM ALLOY \
6063-T6 © .78
14% MIN. GRADESS
! s 5 LBS./FT. {
6" L 8"
i Lo
L
UNDERDRAIN OQUTLET
MARKER DETAIL
SECTION A-A NOTES:
TYPICAL ENDWALL TO BE PLACED AT THE ENDS OF ALL UNDERDRAIN OUTLETS, BARRING LOCATIONS
WHERE UNDERDRAIN IS TIED INTO OTHER DRAINAGE STRUCTURES. ENDWALL TO BE INSTALLED
PERPENDICULAR TO ROADWAY AND FLUSH WITH THE SLOPE.
. OUTLET PIPES SHALL BE RIGID NONPERFORATED, SMOOTH-BORE PIPE, MEETING THE REQUIREMENTS
DIMENSIONS CLASS A3 OF 70 PSITESTED ACCORDING TO ASTM 2412.
PIPE 1.D. SLOPE CONCRETE
L H CUBIC YARDS . EXPANDED STEEL MESH (FLATTENED) SHALL HAVE OPENINGS OF APPROX. /" X 1" AND WEIGH APPROX.
T P 25/, A oEE 0.82 LBS.PER SQ.FT. MESH SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A-123. THE MESH
: 2 4 . SHALL EXTEND A MINIMUM OF 1" ABOVE THE O.D. OF THE PIPE, AND IS A BARRIER FOR RODENTS, ETC.
4" 4:1 4-5" -1/ 0.28 THE SLOT FOR THE STEEL MESH IS TO BE CONSTRUCTED SO THAT THE MESH CAN BE REMOVED FOR
- o 205" SYAT 021 CLEANOUT PURPOSES.
m . T =3/ 0
6 41 5-3 1-3%s 9.35 . THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
. STEEL POSTS AND PLATES TO BE PAINTED OR GALVANIZED IN ACCORDANCE WITH THE ROAD AND
BRIDGE SPECIFICATIONS. IF PAINTED THE FINAL COAT SHALL BE NO. 13 ALUMINUM PAINT OR
NO. 11 WHITE PAINT.
. MARKER TO BE PLACED AT ALL EW-12 UNDERDRAIN INSTALLATIONS.
MARKER WILL BE PAD FOR IN ACCORDANCE WITH SECTION 501OF THE ROAD AND BRIDGE
. SPECIFICATIONS.
SPECIFICATION
STANDARD ENDWALL FOR PIPE UNDERDRAIN e
105
233
REV. 7/04 VIRGINIA DEPARTMENT OF TRANSPORTATION 502
101.32 201




END-SECTION

12

HUB END ON OUTLET END-SECTIONS
SPIGOT END ON INLET END-SECTION

X I //
|

L
- —— S

L

60" PIPE

CONCRETE TO BE
4000 PSI MINIMUM

ALTERNATE END-SECTION 12"

HUB END ON OUTLET END-SECTIONS
SPIGOT END ON INLET END-SECTION

60\\

L x

ES-1

PIPE

CONCRETE TO BE
4000 PSI MINIMUM

c [ B __| DIAVETER
. | 5 DIAMETER ‘ OF PIPE
OF PIPE
NS R =
- 0] == = z P—— T4 ISty
78R OR STEEL LS80 h Ore i /
FABRIC | £ STEEL FABRIC REINFORCEMENT +
REINFORCEMENT i i — — R \
\ ) \ /
A = = x = [%
“ 3 Ve
: I D :
D
-
= PAY LINE ‘ : ! SEC;A\YO@‘NEX y END VIEW
SECTION X-X END VIEW
END SECTION DIMENSIONS END SECTION DIMENSIONS
PIPE DIAMETER A B c D E PIPE DIAMETER A B c D E
o o o >0 T o o yuI o AR P o
1o o S g o 5o = & T 3T o e
& o P g o S0 & e DT T P o
o 9\/4” o PR 5-0" Z_g" 27 g ORI 3o 61" 36"
YA 9V2” 37 21" 6" 40" o4 10" 3_7n g 63" 40"
o7 103/4“ 4-0" IR 51" 4-g" o7 WO\/ZH 40" 2\,1\/2” 6"1‘/2” 4"
30" 1-0" 46" 1\,73/4” 6‘43/4” 5-0" 30" FIoX 4'-6" 1\,73/“ 6‘*13/4” 5-0"
33" 1\4\/2\\ 4\40\/2\\ 2\73\/4\\ 7\713/4\\ 5-g" 33" “\4\/2\\ 4‘40\/2” 3\73\/4\\ 8"1?%1” 5-p"
36" -3 530 2_103/4” 8‘43/4” 6-0" 36" -3 CIRE 2\403/4u 8_13/4H 6-0"
o o P IR a0 o Yol g P FITH P 66
P oo 60 5o a0 o 18 o 60" oo e o o
540 P 55 2‘,9\/4” 8‘*2‘/4” 7" EYAL PINCTE 55" PIRETID g4 76"
60" P oo T T 50 50" pIRe oo RI 53 FIEGE
LENGTH OF PIPE oAy LINE
SHOULDER <—cC | B NOTES:
PIPE LENGTHS SHOWN ON PLANS ARE
BASED ON END-SECTION DESIGN SHOWN
S — - ON THE LEFT. IF THE CONTRACTOR ELECTS
- s — : TO USE THE ALTERNATE DESIGN SHOWN ON
/ THE RIGHT, LENGTHS WILL BE REDUCED BY
CULVERT- THE DIFFERENGE IN DIMENSION "D'.
SLOPE DETAIL

SPECIFICATION
REFERENCE

302

FLARED END-SECTION FOR 12"-60"

VIRGINIA DEPARTMENT OF TRANSPORTATION

CONCRETE PIPE CULVERTS

REV. 7/01
102.01




ES-1A

HUB END ON OUTLET END-SECTIONS

SPIGOT END ON INLET END-SECTION
X X
END SECTION DIMENSIONS
SPAN X RISE A B c L E

E 53X 4 o Sz S0 =T e

0" X 19" o S T on =T SR

a8 X 24" o <5 STe 5o T g

o o7 o IR E 6o 5o

Z57 X 29" = T S5 S e

v S5 w347 = 53 PO o o FIE

T - — Ap
P et TS

. 59K
BAR OR STEEL LOR

FABRIC REINFORCEMENT
\ !

b b o S Ny S
L E }
PAY LINE
SECTION X-X END VIEW oS E
LENGTH
=
OF PIPE PAY LINE

SHOULDER

z - . - -
CULVERT/

C B

SLOPE DETAIL

SPECIFICATION

FLARED END-SECTION FOR 23" X 14" TO 23" X 54" REFERENCE
REV. 7/01 FLLIPTICAL CONCRETE PIPE CULVERTS 00

102.02 VIRGINIA DEPARTMENT OF TRANSPORTATION




ES-2

PAY LINE
oAY LINE LENGTH OF PIPE c | E
L % DIAMETER =
DIAMETER ¢ APPROX. 2//2:1
c CONNECTOR SLOPE
| SECTION — = )
=S L3 ‘
THREADED LuG
S A R - - ROD | |
| \
[
T e e e e T e TR T T T
ALTERNATE CONNECTION
E
TYPICAL CROSS-SECTION I
SKIRT SECTION EE‘GNEFORCED TOE PLATE A
DIMENSIONS
pipE SHEET THICKNESS
A B H E w
DIAMETER c
\ STEEL ALUMINUM | 9" TOL. | MAX. | 1" TOL. | 1/" TOL. | 2" TOL.
A Q 2" .064" .060" 6" 6" 6" 21" 24" 24"
ig co = 064" 060" - = o o5 <0 Sa
. & 064" 060" a o o 3 <5 oan
A W A 27" 064" 060" 10" 20 6" 36" 42" 24"
‘ ‘ 24" 064" .060" 10" 130 6" 41" 48" 24"
27"/30" 064" 075" 2" 16" g" 51 60" 24"
PLAN
S oEa 075 oA o o 50" Zon 35"
42" 064" 105" 16" 201 1" 69" 84" 36"
48" 064" 105" 18" 27" 120 78" 90" 24"
54" .064"/.079" 105" 18" 30" 1on 84" 102" 36"
60" .064"/.079" 105'"/.135" 18" 33" 1on 87" 114" 36"
NOTES:
— — 1. TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. %' GALVANIZED BOLTS TO BE
FURNISHED. LENGTH OF TOE PLATE IS W + 10" FOR 12" TO 30" DIAMETER PIPE AND W =+ 22"
FOR 36" TO 60" DIAMETER PIPE.
2. SKIRT SECTION 12" TO 30" DIAMETER PIPE TO BE MADE IN ONE PIECE.
3. SKIRT SECTION FOR 36" TO 54" DIAMETER PIPE MAY BE MADE FROM TWQ SHEETS JOINED BY
‘ {7 ‘ A RIVETING OR BOLTING ON CENTER LINE, 60" MAY BE CONSTRUCTED IN 3 PIECES.
H
I I b I T 4. CONNECTOR SECTION, CORNER PLATE AND TOE PLATE TO BE SAME SHEET THICKNESS AS SKIRT.
l]\ 5. END-SECTION AND FITTINGS ARE TO BE STEEL FOR USE WITH STEEL PIPE.
-~ TOE
PLATE 6. END-SECTION AND FITTINGS ARE TO BE ALUMINUM ALLOY FOR USE WITH ALUMINUM ALLOY PIPE.
7. EITHER THE STEEL OR ALLUMINUM END-SECTION DETAILED MAY BE USED FOR PLASTIC PIPE SIZES
e HOLES ON 12" CENTER-MAX., — > SHOWN IN ST'D. PC-1OR AN APPROVED PLASTIC END-SECTION MAY BE USED.
8. WHERE FLARED END-SECTION ARE TO BE USED WITH ASPHALT COATED AND PAVED METAL
PIPE, END SECTIONS DO NOT NEED TO BE COATED OR PAVED.
ELEVATION

SPECIFICATION

RETERERCE FLARED END-SECTION FOR 12"-60" CORRUGATED PIPE CULVERTS

302 VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 7/01
102.03




e
THREADED
ROD

ALTERNATE CONNECTION

SIDE LUG

LENGTH
OF PIPE

PAY UNE]

CONNECTOR SECTION
FOR ALL SIZES

NOTES

=

STANDARD COUPLING BAND

LENGTH

OF PIPE

E |
|

APPROX. 2!/2:1 SLOPE

TYPICAL CROSS -

SECTION

g

1. TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP.

" GALVANIZED
< METAL 2. 3" GALVANIZED BOLTS TO BE FURNISHED, LENGTH OF TOE PLATE IS W =+ 10" WITH
o RISE OF 13" TO 29" INCLUDED AND W + 18" MIN. WITH RISE OF 33" TO 47" INCLUDED.
[an)
E 3. SKIRT SECTION WITH RISE OF 13" TO 24" INCLUDED TO BE MADE IN ONE PIEGE.
o 4. SKIRT SECTION WITH RISE OF 29" TO 38" INCLUDED MAY BE MADE FROM TWO SHEETS
~_ EE\GNEFORCED JOINED BY RIVETING OR BOLTING ON CENTER LINE.
=Z
o9 5. SKIRT SECTION WITH RISE OF 43" TO 47" INCLUDED MAY BE MADE FROM THREE SHEETS
=5 JOINED BY RIVETING OR BOLTING AT EQUAL DISTANCES FROM CENTER LINE.
OLAJ
av 6. CONNECTOR SECTION, CORNER PLATE AND TOE PLATE TO BE SAME SHEET THICKNESS AS
= SKIRT AND SAME TYPE OF MATERIAL AS CULVERT.
T
P 7. WHERE FLARED END - SECTIONS ARE TO BE USED WITH ASPHALT COATED AND PAVED
\\\ So¢ METAL PIPE, END SECTIONS DO NOT NEED TO BE COATED OR PAVED.
APPROX. g ¥|\DICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED
\{A A 7 WITHIN' FILL HEIGHT LIMITATIONS.
Y |
|
PLAN
i PIPE-ARCH DIMENSIONS
3" x 1" and 5" x 1 2% x o" DIMENSIONS
CORRUGATIONS CORRUGATIONS A B | H E w
el IOk ESS " e 2t
SPAN | RISE | THICK- | SpAN | RISE TOL.|MAX.| TOL. | TOL.|TOL.
NESS STEEL | ALUM.
v 70 | a3 | .04t | 080 4l ] 9v | &0 | 190 | 30"
‘ ‘ - 2 7 21 150 064" 060 5\/4“ 10" g 23n 35"
~ | o L B H 24" | 18" | .064" | 060 |6l (1o 8" | 28" | 42"
-1 2" |- i 28" | 20" | .084" | .060 70| 4| e | 34| a8y
%& 35" | 24" | .064" 075 89, | 16" | 8" |38/%"| 60"
;EiTE 40" 3 079" 4om g 064" 105 103/4“ 17\/2“ 7%“ 47" 75"
% 46” 36” ,079“ 49” 33” ,109” 105 12\/4\\ ZOH 9‘/8” 54\\ 85”
" " " " " " m " 5/ n " "
LOLES ON 199 CENTERS - MAX. 53" | 41 079 57" | 38 109 105 14" | 22" |10%"| 63" | 96
50" 46" 079" AL 430 109" 105 153/4\\ o3 "OS/BH 70" 120
FLEVATION 66" | 51" | .079" 71" | 47| 138" 135 174" | 24" | 12" 77" | 128"
SPECIFICATION
FLARED END-SECTION FOR METAL PIPE-ARCHES REFERENCE
I Il
15 47" RISE 302
102.04 VIRGINIA DEPARTMENT OF TRANSPORTATION




S |
DROP \
INLETS %

ik |

=

¢ pE—— o

DO 00000
|

TOPS

MANHOLES \” /

==

RISERS o |

BASES |

TEE SECTION ALTERNATE

7 e —— ] SEE SHEET 103.13

4\ U ———FOR CORRUGATED METAL

PRECAST UNIT ASSEMBLY DIAGRAM

VIRGINIA DEPARTMENT OF TRANSPORTATION

103.01




LEGEND

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

PAGE

103.03

B- DROP INLET TOP UNIT (T-DI-2)
C- THROAT FACE BLOCK (T-DI-3,4)

103.04
105.05, 103.06

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

103.05, 103.06

E - SPACER UNIT (T-MH-2)

103.09

103.09

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

G- DROP INLET TOP UNIT (T-DI-5)
| - DROP INLET TOP UNIT (T-DI-7)

103.07
103.08

J - FLAT SLAB TOP UNIT (T-MH-2)

103.09

K - MANHOLE FRAME AND COVER (T-MH-D

106.02 THRU 106.06

103.09

L - SPACER UNIT (T-MH-2)

M- CONCENTRIC TAPER UNIT (T-MH-2)
N - ECCENTRIC TAPER UNIT (T-MH-2)

103.09
103.09

O- RISER UNIT (R-1

103.10

P - FLAT SLAB REDUCER (R-2)

103.10

103.10

Q- TAPER REDUCER (R-3)

R - MONOLITHIC BASE UNIT - OVER 4'DIA. (B-D
S - DOGHOUSE BASE UNIT - OVER 4'DIA. (B-2)

103.11
103.11

T-FOOTING (B-2)

103.11

U- TEE SECTION BASE UNIT (B-3)

103.12

103.11

V- MONOLITHIC BASE UNIT - OVER 4'DIA. (B-1

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

103.11
103.11

X - FOOTING (B-2)

103.03

ALTERNATE JOINT DETAIL

GENERAL NOTES

PRECAST STRUCTURES WILL CONFORM TO SECTION 105.04 OF THE SPECIFICATIONS.
THE MANUFACTURER WILL HAVE THE OPTION OF SELECTING THE COMBINATION QOF
PRECAST UNITS TO COMPLETE A STRUCTURE UNLESS OTHERWISE NOTED ON THE
PLANS.

THE "H" (LINEAR FEET FOR MANHOLES) 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 MASONARY STRUCTURE. PLAN "H" DIMENSIONS
ARE APPROXIMATE ONLY FOR ESTIMATING PURPOSES AND THE ACTUAL DIMENSIONS
SHALL BE DETERMINED BY THE CONTRACTOR FROM FIELD CONDITIONS.

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
MORAR TO PREVENT STANDING OR PONDING OF WATER IN THE STRUCTURE. THIS
WILL APPLY TO ALL STRUCTURES MEETING THIS CONDITION AND IS NOT TO BE
CONFUSED WITH STANDARD IS-1THE COST FOR INVERT SHAPING SHALL BE INCLUDED
IN THE PRICE BID FOR THE STRUCTURE.

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 INCULDED IN THE PRICE BID FOR THE
STRUCTURE.

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

STEPS IN ACCORDANCE WITH STANDARD ST-1ARE TO BE PROVIDED IN ALL MANHOLES
AND IN ALL DROP INLETS WITH AN "H" DIMENSION OF 4'-0" OR GREATER.

- PRECAST

3" DIAMETER WEEP HOLES WILL BE REQUIRED IN PRECAST STRUCTURE LOCATED
ADJACENT TO THE PAVEMENT TO DRAIN SUBBASE. PLACEMENT OF WEEP HOLES IN
THE PRECAST UNT WILL BE DETERMINED BY THE PROXIMITY OF THE STRUCTURE
TO THE SUBBASE. WEEP HOLES MAY ALSO BE REQUIRED IN OTHER STRUCTURES
WHEN CALLED FOR ON THE PLANS OR DIRECTED BY THE ENGINEER.

WEEP HOLES WILL HAVE 12" X 12" PLASTIC HARDWARE CLOTH, /4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIAMETER 0.03", NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY TO OQURSIDE OF STRUCTURE.

PRECAST UNITS LOCATED ADJACENT TO CAST-IN-PLACE CONCRETE ITEMS, SUCH
AS FLUMES, DITCHES, GUTTERS, AND SIDEWALKS SHALL BE CONNECTED TO THE
ADJACENT UNIT BY MEANS OF NO. 4 SMOOTH STEEL DOWELS SPACED ON
APPROXIMATELY 12" CENTERS THOUGHOUT THE CONTACT LENGTH AND EXTENDING
AT LEAST 4" INTO BOTH THE PRECAST UNIT TO RECEIVE THE

DOWELS, THEY SHALL NOT EXCEED %" DIAMETER.

THE STANDARD SAFETY SLAB (SL-D IS TO BE USED WHEN SPECIFIED IN THE
PLANS ON THE DRAINAGE SUMMARY SHEET AND/OR THE DRAINAGE DESCRIPTION.
REFER TO STANDARD SL-1FOR SAFETY SLAB INFORMATION.

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

GENERAL NOTES -

PRECAST

REV. 7/05

VIRGINIA DEPARTMENT OF TRANSPORTATION

103.02




T-DI-1

STANDARD DI-1 FRAME
& GRATE

#4 BARS @ 4" C-C

TOP

#4 DIAGONAL BAR
@ALL CORNERS
TYPICAL

12 #5 BARS
5'LONG
(63 LBS.)

NOTES:

MANUF ACTURER.

4'-10" DIAMETER

DI-1, 1A PC

2. CONCRETE TO BE 4000 PSIMINIMUM.

1. SEE GENERAL NOTES PRECAST FOR ADDITIONAL DETAIS.

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM C-478, ASTM A-497
(WIRE FABRIC) AND ASTM A-615 (REINFORCING BARS).

4. CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT.
S. SEE STANDARD DI-1, 1A FOR DETAILLS OF FRAME AND GRATE,
6. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH

"

1800 LBS.
(WITHOUT GRATE)

ALTERNATE
TOP

FHZZ=NTh
A
NI
NI

i g

M

i

e
4'-10"

RECOMMENDED MINIMUM
HEIGHT CHART
PIPE H DIMENSION
SIZE CONCRETE CORR. METAL
2" 2'-6" 25"
15" 2-9%4" 2-8"
18" 3-0/5" 211"
21" 3'-3%4" 3-2"
24" 3-7" 35"

NOTES:

8" DOWELS

2. ALTERNATE JOINT DETAILS APPLY TO ALL PRECAST UNITS.

ALTERNATE JOINT DETAILS

1. TONGUE AND GROOVE JOINT TO BE OF FABRICATOR'S DESIGN MEETING THE
APPROVAL OF THE ENGINEER. JOINTS ARE TO BE SEALED WITH MORTAR, OR
O-RING GASKETS OR BUTYL RUBBER.

103.03

STANDARD PRECAST TOP UNITS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
233
302




’—>A

— LOCATION OF HOLE TO VARY WITH TYPE OF INLET
CONSTRUCTED. HOLE MAY BE SHIFTED RIGHT, LEFT
OR CENTERED.

=8

= ~
\
\
/ STD. DI-2 \ \
| LY
\ [
\ \ J/ —
77777 oy
\\ 22" /7‘7\@3‘4}

SLOT LENGTH
VARIES 20'-0" MAX.

e

/L 21" X 2150 X Vgt GALV.

DOWEL THROAT SECTION TO
CHAMBER IF CAST SEPERATELY
OR PROVIDE ALTERNATE VDOT
APPROVED METHOD OF INTERLOCK.

L5

NOTES

1. SEE GENERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.

RECOMMENDED MINIMUM
HEIGHT CHART

PIPE SIZE ;‘}C—(‘C‘)NDC%E}E‘OPN\PE)
2" 41-8"
15" 411/
18" 5-21/5"
21" 5'-5%,"
24" 5'-9"
27" 6'-0l/4"
30" 6'-6/5"
33" 6'-9%,"
36" 70
42" 77"
48" g'-2"

. CONCRETE TO BE 4000 PSIMINIMUM.

T-DI-2

PLAN 2
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM-615.
4. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH
MANUF ACTURER.
5. FOR DETALLS OF FRAME AND GRATE SEE STANDARD DI-2A, B, C.
* 6. VERTICAL REINFORCING BARS TO BE CONTINUOUS THROUGH JOINT.
| 2" 7. STANDARD ST-1STEPS NOT REQUIRED IN THIS TOP UNIT.
2'-0" iy KaLLOWABLE
CONSTRUCTION
" 4" C-C JOINT L 26" x 215" x V4" GALV.
MC X127 "F — P o ‘ | | /2 /2 /4
GALV. 6 1 IR%R" = L 214" x 215" x V4" GALV.
B ) | o iy g [ 2'-0"
#4 e ; N | T/ APPROACH
8" C-C—| = APPROACH : GUTTER
#4 @ — =) GUTTER ‘ — —
10" C-C—~ ] | ra u Tr— P T
7" a4
VAR. "
,' h
— s + A
.. INDICATES AREA 2'-4" INDICATES AREA H
“a OF CONCRETE TO OF CONCRETE TO
BE POURED IN PLACE BE POURED IN PLACE
#4 @ 6" C-C :
HOLES PROVIDED L HOLES PROVIDED
FOR #4 X 8" DOWELS — FOR #4 X 8" DOWELS—] " - E
STANDARD RISER —~
| UNIT | L gl 5 ele g0
o -~ o
oo
SECTION A-A SECTION B-B ALTERNATE SECTION B-B
(CG-6 CURB AND GUTTER) (FOR USE WITH CG-7 CURB AND GUTTER)
SPECIFICATION
REFERENCE
o STANDARD PRECAST TOP UNITS
%g; VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 5/05

103.04




T-DI-3,4

CURB DROP

NOTES:

INLET THROAT SECTION 1. SEE GENRERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.

STANDARD IC-2 3
FRAME AND COVER

2. CONCRETE TO BE 4000 PSIMINIMUM COMPRESSIVE STRENGTH.

- REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 FOR
REINFORCING BARS.

4. REINFORCING IN ACCORDANCE WITH ASTM A-185 FOR WELDED
WIRE MESH.

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

5
MIN = 6. THIS UNIT MAY BE USED WITH ALL STANDARD DI-3 & DI-4
CURB DROP INLETS.
7. EACH FACE BLOCK SHALL HAVE 2 OR MORE LOOPS (#3
QEEWESLHEHEOTLES BARS) CAST IN FACE AS SHOWN. THESE LOOPS MAY
>C0F 2 FOR BE USED FOR LIFT, AND FOR TIEING IN THE POURED
ALTERNATE IN PLACE GUTTER SECTION. FACE BLOCKS ARE TO BE
5 DETAL. SEALED WITH GROUT OR POLYSULFIDE SEALER.
MIN.
8 STANDARD ST-1STEPS NOT REQUIRED IN THIS TOP UNIT.
N e AN, RECOMMENDED MINIMUM
FOR ALTERNATE DETAIL. HEIGHT CHART
gEEE$LT2E%NFAT2E NOSE DETAIL, " PIPE H DIMENSION
= sizE | CONCRETE PIPE
ALL RIB BARS #5 ON 6" CENTERS. 21710 i .- o T
# 3w 2-11
4 BARS - o
: : G < 8" 31"
ﬁ"qﬂ l io@ 10" 2l /o
#4 BARS = , = > 3-3/a
# " _an
#3 BARS BiRS /] ' ] = 3 ‘6
© " " "
I BARS . " - 3-9/s
#4 BARS \ B ~06 18 41-0l/,"
I #3 BARS a o . 3
#4 BARS o —d~f g 21 4'-39,"
s R 4 B 3_gn
R _qql /0
LOCATION OF HOLE TO 7—/ 1" DEEP NOTCH 3 -1V
VARY ACCORDING TO TYPE SEE JLIERNATE  FOR INTERLOCK - o PR
OF INLET CONSTRUCTED. s 5
* VARIES WITH MANUFACTURER U 12" 44"
- )
Sy < 15" 47"
TS
TYPICAL MINIMUM BAR REINFORCEMENT oR% 18" 41-101/,"
= 2
c T " 1143/
. o SR T 7
w-11 ALL RIB BARS W-20 SMOOTH - E»I:z—w ) :j Lo 24" 55
BARS ON 4" CENTERS. 2 270 5-8l/,"
A = e W-20 4
e . F<AA’ 0 o 3 4
“w-20~ / =
= " 71/
%}F Y Su 15 4'-7'/
W-20 45 4, W 15 0/,
oi_pn -0 %:fwfm b LL<LJ =
W-11 e 6 s @ 21" 5'-1%,
i - 4 — " ;0 " I "
W-20 =w-20 21/, il | EEU 24 5'-5
7 2 P ) . W _al/
3" i AN ‘ ST—w-20 ofd 2 Z 2;4
o< | 300 -2Yy
V=20 w20 Ay peep noton Ly o
LOCATION OF HOLE TO L oRE e b moL 33" 6'-5Y,
VARY ACCORDING TO TYPE £-0 P P
OF INLET CONSTRUCTED. W11 S
49" 7‘73VZH
1
SHEET 10F 2 TYPICAL MINIMUM WELDED WIRE REINFORCEMENT = 48" 710"
SPECIFICATION
STANDARD PRECAST TOP UNITS e
105
REV. 5705 VIRGINIA DEPARTMENT OF TRANSPORTATION 233
103.05 302




ISOME TRIC
CURB DROP INLET THROAT SECTION

ALTERNATE DESIGN

T %" X 4" HOLES EACH END

STANDARD IC-2 FRAME AND COVER

PRECAST
FACE OF ~
BLOCK .
# 3 BARS ﬁj r*’
4x§§§<5\\ 5" PRECAST
% R % THROAT
2" 450
EREZNS
‘4— 21/5m %\ ‘ 4WH %
. Vi PRECAST FACE :
OF BLOCK 2" <

T-DI-3,4

PRECAST

#4 BARS o
/u I I I I \K‘ 7/

B I i i I A b @

V%

FACE OF
BLOCK

NOTE:

DOWEL HOLES PROVIDED TO PREVENT SETTLEMENT OF
ADJECENT CONCRETE.

ALTERNATE DETAIL FOR FACE BLOCK
(NOSE TYPE B)

BACK OF
| { CURB LINE
‘ 2 <
[ [
[ [
[ [
[ ¢ [
%‘ DETAIL A
|
PLAN
2 = BACK OF
2" NOMINAL —=] = % % CURB UNE‘%
L, CH o NominaL T (L) |
Q- - - - - - - - - - -~ N TN L T T -
| | % % ‘4§¢SEE DETAIL A
| | %u X 40 |
‘ HOLE FOR
777777777777 - DOWELING -
TO CURB

BACK VIEW

NOTES:

12" x 4" NOTCH MAY BE FORMED WITH STRAIGHT SIDES, TAPERED
SIDES OR TAPERED SIDES WITH RADIUS.

2. ALL DETALS NOT SHOWN TO BE IN ACCORDANCE
WITH SHEET 10F 2.

END VIEW

‘ 2 7
4 % L %
% Z?«ff\_ A

FACE OF BLOCK

ALTERNATE ALTERNATE
NOSE DETAIL B
DETAIL A

(FOR USE WITH MOUNTABLE CURB)
SHEET 2 OF 2

STANDARD PRECAST TOP UNITS
25 VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




T-D1-5

B = B—= 5-4n
540 5140 3o A F;CSLEAR

T— T T T T e ;
T i 4 Fy v T‘% X
A i A A A ! ‘f s o
D1 D2
% 340 4& 4& 3 4& 4& 4\ o \
GRATE 30" SEE
CRATE VL DETAL A
| |
1 [ = z
T ’L 1] ’L SECTION A-A SECTION B-B
D I 2" DIAMETER BAR @ 10.68 LBS./FT.
<—3'-0"— ‘ ‘ ‘ OR 14 BILLET STEEL BAR @
B B — L2Vo" x 25" x /4 \ 7.65 LBS./FT. ( ASTM A615, GRADE 60).
WELD N
WELD
DITCH PLAN MEDIAN PLAN fra s o B
SHEAR CONNECTOR$ L2" x 2" x %
§5 « 5'-0" BARS 4 w3 DETAL A ¥ x
20 REQ'D, CONCRETE
COVER 15" MIN. AL \ﬁ/
<
Va" ** COLLAR DIMENSIONS TG  BE
DITCH LINE MEDIAN DITCH I/, BE LARGER THAN GRATE COLLAR
SECTION GRATE DIMENSIONS W3 AND W4, (GALVANIZED)
SECTION (GALVANIZED)
% TOLERANCE =+ /4"
c P GRATE BAR STD COVER DIMENSIONS AND QUANTITIES
NN SPACING PG-2 "
R CHART TYPE w1 w2 w3 wa D% b1 | D2 | x| Z
@Q O$%g§{ Q/Q
oS Ce & MAXIMUM
ROT R VGRS GRATE | bIMENSION ALA2 A3 | 3-05"[27-0Ys " 2'-0%s | 1-034" | B | 4t | 30 |4 | 2-2n
< o o e TYPE :
(OPANY) a g g , ol ol an N N R P
ngw@ 2T BUEABAEY | 2-9 | 2-0" | 1-6%" | 1-6%"| 8" | 412" | 42" | 18" | 2-8
© ~\ 2 —
\/c\) _ N A 1T 1 1 £ P 2130 | -8 [ 1-8Vig 121 on 9" | 19" | 2-g"
<0 -
AN
~ T = NOTES:
X -
S5 P - 1. SEE OGENERAL NOTES-PRECAST FOR ADDITIONAL DETAILS.
S -
% 2. CONCRETE SHALL BE 4000 PSIMINIMUM.
e 3. REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM-A 675.
4. CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT.
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.
6. GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE ALIGNED PARALLEL TO THE DITCH FLOW.
7. WHERE DITCH SLOPES DO NOT MATCH THOSE OF INLET COVER, THE AREA ADJACENT
WHERE PAVED DITCHES ARE REQUIRED, .
THEY  ARE TO BE DOWELED OR KEVED TO THE INLET IS TO BE GRADED TO PROVIDE A SMOOTH TRANSITION.
TO CONCRETE COVER AS DIRECTED
BY THE ENGINEER. 8. DI-5 IS TO BE UTILIZED IN LOCATIONS NOT NORMALLY SUBJECT TO TRAFFIC.
SPECIFICATION
REFERENCE
STANDARD PRECAST TOP UNITS 105
REV. 7/05 233
VIRGINIA DEPARTMENT OF TRANSPORTATION
103.07 302




’—>B

H#5 x 5'-0" BARS o
5 (12 REQ'D.)
=] popn ’4;3_0”*51 oo e
i
oo
. Y{I %u H
A ; ; 5 A STANDARD
= =1
; ; R INTERLOCK RISER UNIT
5'-4" 120" KEYWAY
o \:ﬂ4744%7
: : 12on SECTION B-B
O
h oL H
: : B 2" DIAMETER BAR @ 10.68 LBS/FT OR
5 I NO. 14 PLAN BILLET STEEL BAR
1 \ ©7.65 LBS/FT (ASTM A-615, GRADE 60)
L2Vo x 25" x \/4“’\7\§
\_> B GRATE A WELD
WELD
PLAN VIEW
SEE
L DETAIL A
i 2! Vo X 40
— g V2
8" |es f‘% % g;\a I STUD SHEAR L2" x 2" x ¥"
: - W CONNECTOR

SECTION A-A DETAIL A

DETAILS OF CONCRETE COVER AND GRATE A

2'-111/2" GRATE —=—=

/o X 2
D EDGE BAR r—a— \ ‘
14" X 25" BEARING BARS
V" CLEAR W eda®s
| 34 | — ‘ ot X AL
| | AT BAR (3 REQD.
. b — ;,‘ —
c ——— ¢ %
T T T T T I/>"" BETWEEN
: H H H : BARS (TYP.)
21" = PARTIAL SECTION D-D
i T I T i
T T T T T | ~——3'-4" GRATE ——=—=
T TT imi T T /2H X 4"
T T TT TT T STUD SHEAR — ‘/2” >< 2‘/2” EDGE BAR
CONNECTOR ( >
" CLEAR f e

o0 | 1o | 100 WOH‘

)
NI e
D %‘ X’ *PH“*‘/Z” X 1/ \
AR (3 REQ'D)D
GRATE B Lot X 20 X Y -

PARTIAL SECTION C-C

DETAILS OF LOAD CARRYING GRATE B

T-DI-7

GRATE A BAR SPACING CHART
CRATE MAXIMUM DIMENSION
TYPE a b
AT 150 3"
AT " I

NOTES:

1.
2.

. SEE STANDARD DI-7, 7A, 7B _FOR

SEE GENERAL NOTES-PRECAST FOR ADDITIONAL DETAILS.

CONCRETE COVER AND GRATE ARE TO BE FURNISHED

AS A SINGLE UNIT. QUTSIDE DIMENSIONS OF GRATE ARE
TO BE 3'-4" X 2'-11%" (GRATE A) OR 3'-4" X 2'-11/5"
(GRATE B).

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS

MAY VARY WITH MANUFACTURER.

. GRATE A IS TO BE UTILIZED IN LOCATIONS NOT

NORMALLY SUBJECT TO TRAFFIC.

. GRATE B IS TO BE UTILIZED IN LOCATIONS

NORMALLY SUBJECT TO TRAFFIC.

. ALTERNATE METHODS OF ANCHORING ANGLE IRON WILL

BE ACCEPTABLE IF APPROVED BY THE ENGINEER.

. GRATE AND COLLAR ARE TO BE GALVANIZED AFTER

FABRICATION.

. JOINTS BETWEEN CONCRETE COVER AND GUTTERS

(WHEN REQUIRED) ARE TO BE DOWELED, KEYED, OR
OTHER VDOT APPROVED METHODS.

. CONCRETE SHALL BE 4000 PSI MINIMUM.
.REINFORCING STEEL SHALL BE IN ACCORDANCE WITH

ASTM A-615

. GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE

ALIGNED PARALLEL TO THE DITCH FLOW.

DETALS OF GUTTER,
METHOD OF PLACEMENT, ALTERNATE METHODS OF
CONSTRUCTION.

SPECIFICATION

REFERENCE

- STANDARD PRECAST TOP
ig; VIRGINIA DEPARTMENT OF TRANSPORTATION

UNITS

REV. 7705
103.08




T-MH-2

NOTCH, DOWELS, KEYS OR OTHER VDOT APPROVED
MEANS OF PROVIDING POSITIVE INTERLOCK ARE TO
BE INCLUDED IN FLAT SLAB TOPS USED IN

CONJUNCTION WITH CURB DROP INLETS. H

LOCATION, SIZE AND SHAPE

OF HOLE MAY VARY DEPENDING

ON THE TYPE OF STRUCTURE.
|

6"

MIN.

>
B

g

5 4-q" il

2" MAX.~ o

0"

FLAT SLAB TOP UNIT

NOTES:

SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON
WEEP HOLES, STEP REQUIREMENTS, "H" (LIN. FT. FOR
MANHOLES) DIMENSION, ETC.

. ALL SPACER UNITS, FLAT SLAB TOPS, AND TAPER UNITS

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

. CONCRETE SHALL BE 4000 PsI.
. FOR STEP DETAILS SEE STANDARD ST-1.
. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS

MAY VARY WITH MANUFACTURER.

d 1T

7

1 N

MH-1 FRAME INTERLOCK SHALL BE PROVIDED BY
7' DIAMETER HOLES, 3" OVAL SLOT
AND COVER OR OTHER VDOT APPROVED METHODS
H FOR 4 STEEL DOWELS
(LIN. FT. CENTERS TO BE 180° APART
FOR SEE NOTE 10.
MANHOLES) | N
SEE NOTE 7 47 MIN.
(1] i 1] 121 MAX.
SPACER UNIT
(AS REQUIRED)
2'-0" STEPS 2o
(AS REQ'D.)

| |

| |

I I

\ \ /|
I I

! |

H L
| VARIES ‘ b
! |
/ 50 i, \\ /// 5" MIN.

Il I

| |

T - T

CONCRETE TAPER UNIT

6. SPACER UNITS SHOWN HEREON ARE ALSO KNOWN AS
"GRADE RINGS" OR ADJUSTMENT RINGS".

7. WHEN SPACER UNITS ARE REQUIRED, "H" IS TO BE

MEASURED FROM THE TOP OF THE UPPERMOST SPACER.

8. SPACER UNIT IS TO BE DOWELED OR MORTARED TO
TAPER UNIT OR FLAT SLAB TOP.

ECCENTRIC TAPER UNIT

STEPS
(AS REQ'D.)

STANDARD PRECAST MANHOLE TOP UNITS

VIRGINIA DEPARTMENT OF TRANSPORTATION

103.09

SPECIFICATION
REFERENCE

105
302




DIMENSIONS
D MIN. X
60" 5"
72" 6"
84" 7"
96" 8"

STEP OPTIONAL DEPENDING
ON STEP SPACING IN STRUCTURE

FINISHED GRADE

ELEVATION i

2

]

A,,ﬁ—%\AAAN LIN. FT.

FLAT SLAB

—f X = b X =
(NOMINAL ~ DIAMETER)

25' MAX.TO
40" FINISHED
| GRADE
‘ ELEVATION
|
[ i
‘ | 2" (MAX) i
o iﬁ:ﬂ T R y
°F’ \ | ';_i e ] BU(MIND
I
| |
‘ \

REINFORCING IN
ACCORDANCE
WITH ASTM AB15.

‘ ) STEPS (AS REQUIRED)
=

SET IN LINE 12" TO 16" C-C.

VARIES
H
LIN. FT.

L —

] D

R-1,2,3

WEEP HOLES
(AS REQUIRED) ‘

| STEPS (AS REQUIRED)

1 SET IN LINE 12" TO 186" C-C.
| iy
o
LIFT HOLES 1

J( 5" MIN.

ALTERNATE JOINT
DETAIL

© N o o

NOTES:

. ALL REDUCER AND RISER UNITS ARE TO BE IN ACCORDANCE WITH THE REQUIREMENTS

. CONCRETE SHALL BE 4000 PSI.
. WHERE OPENINGS ARE REQUIRED FOR PIPE, THEY SHALL BE FORMED, DRILLED, OR

. FOR STEP DETAILS SEE STANDARD ST-1.

SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS,
"H'" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC.

OF AASHTO M199.

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.

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.
"D" IS NOMINAL DIAMETER.

WHEN USING R-2 FLAT SLAB, HEIGHT OF STRUCTURE FROM THE SLAB UP
TO THE FINISHED GRADE ELEVATION IS LIMITED TO A MAXIMUM OF 25'.

TONGUE AND GROOVE JOINT TO BE OF FABRICATOR'S DESIGN MEETING THE APPROVAL
OF THE ENGINEER. JOINTS ARE TO BE SEALED WITH MORTAR, O-RING GASKETS, OR
BUTYL RUBBER.

TAPER
REDUCER
R-35
SPECIFICATION
REFERENCE
105
302

STANDARD PRECAST REDUCER AND RISER UNITS

VIRGINIA DEPARTMENT OF TRANSPORTATION

103.10




B-1,B-2

WEEP HOLE (AS REQ'D.)

STEPS (AS REQ'D.D

H
(LIN. FT. FOR )
MANHOLES)

! ]

VARIES |
STEPS‘(AS REQ'D.) :
! |
‘ >
. Yo e N ‘4"
i 4 |
—] D | X =
MONOLITHIC
NOTES:

1. SEE GENERAL NOTES FOR ADDITIONAL INFORMATION
"H'" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC.

2. ALL BASE UNITS ARE TO BE IN ACCORDANCE WITH THE
3. CONCRETE SHALL BE 4000 PSI.

2“${h

:
. 4 FOOTING / .

B-2]

. < P
‘<—D+8”+ZX—>‘

DOGHOUSE WITH FOOTING

ON WEEP HOLES, STEP REQUIREMENTS,

5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.
6. "D" IS NOMINAL DIAMETER.

REQUIREMENTS OF AASHTO M199.

4. 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.

7. 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.

8. 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.

WEEP HOLE (AS REQ'D.
e
VARIES
N H
(LIN. FT. FOR
MANHOLES)
N ALTERNATE JOINT
y DE T AIL
&
X =
6" x 6" - W5.5 x W5.5 WELDED
WIRE FABRIC OR EQUIVALENT AREA
-ty
. \ y
DIMENSIONS
X Y SUGGESTED ABSOLUTE
D MINIMUM MINIMUM MAX. PIPE SIZE MAXIMUM i\(
* 36\\ 4\\ 6” /‘8\\ 2/‘\\
48" o on o 57
50" 5 8" 36" 20
7o 6" g 48" VAL
VAL P g 60" 66"
96" g g 66" 7o

* DEPTH "H" OF 36" DIAMETER BASE UNIT RESTRICTED
4'-0" MAXIMUM,

% ONE THROUGH PIPE ONLY. (ONE PIPE ENTERING AND
ONE PIPE EXITING STRUCTURE)

T0O

103.1

STANDARD PRECAST BASE

VIRGINIA DEPARTMENT OF TRANSPORTATION

UN

TS

SPECIFICATION
REFERENCE

105
302




. 4 0n 4]
‘ STEPS (AS REQD.) SEE NOTE 1.
PRECAST 1
RISER
SECTION PRECAST & LD, PIPE WALL
SER SN THICKNESS MINIMUM
SECTION
I
— ¢ LARGE PIPE ‘ BASE SECTION
‘ (PAD AS FEET DIAMETER H
S L L g w 3'-0" PIPE REQUIRED)
‘ NOMINAL DIAMETER
— == N T S U o O MINIMUM
I
i N— ¢ SMALL PIPE \
PRECAST BASE
PRECAST BASE
SECTION SECTION
R “i ‘ A g ‘7 r,klr: - i
] 60" OR 80"+ L«—@‘—O“ OR 8-0"—= TRANSVERSE SECTION

REDUCER SECTION LONGITUDINAL SECTION

NOTES: TEE SECTION

SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS, "H" DIMENSION, ETC.

OPTIONAL VARIATIONS AVAILABLE
WHEN SPECIFIED AS A MODIFIED B-3

2. THE TEE UNIT IS TO BE PRECAST FOR DELIVERY TO THE CONSTRUCTION SITE AS A COMPLETE UNIT.

ALTERNATE DESIGNS MEETING THE APPROVAL OF THE ENGINEER MAY BE SUBSTITUTED FOR THAT SHOWN HEREON.
3. THE PRECAST BASE SECTION IS TO CONFORM TO THE REQUIREMENTS OF AASHTO M170.
4. THE PRECAST RISER SECTION IS TO CONFORM TO THE REQUIREMENTS OF AASHTO M99,

EXCEPT THAT MINIMUM WALL THICKNESS IS TO BE 5'.
5. THE BASE SECTION IS TO BE THE SAME CLASS AND STRENGTH AS THE ADJOINING PIPE CULVERT AND THE TONGUE

AND GROOVE JOINTS ARE TO BE OF AN IDENTICAL DESIGN. SECTION
6. CONCENTRIC RISER SECTION MAY BE SUBSTITUTED WHEN APPROVED BY THE ENGINEER. FLLIPTICAL TEE MANHOLE
7. OTHER MANUFACTURER'S DESIGNS FOR REDUCER SECTION MAY BE SUBSTITUTED WHEN APPROVED BY THE ENGINEER.
8. REDUCER SECTIONS WITH PIPE CROWNS OR CENTER LINES MATCHED ARE AVAILABLE IN ADDITION TQ THE MATCHED

INVERTS SHOWN HEREON.
9. WELD AND SFLICE LONGITUDINAL AND CIRCUMFERENTIAL STEEL OF RISER AND BASE SECTIONS TO MAINTAN

CONTINUITY OF REINFORCEMENT.
10. HAND OR PNEUMATICALLY PLACE MORTAR AND SHAPE INTO COLLAR.
. RISER SECTION PAID AS STANDARD DROP INLET OR LIN. FT. MANHOLE DEPENDING ON USE OF STRUCTURE. MAX.A 90°

THRU 72" PIPE PLAN
MANHOLE TEE BEND

SPECIFICATION

REFERENCE

STANDARD PRECAST BASE

MAX. DEPTH (H) 25

VIRGINIA DEPARTMENT OF TRANSPORTATION

105
302

UNITS

103.12




4.

SEE STANDARD DRAWING DI-5,DI-7,7A,7B

FOR DETAILS OF COVER, GRATE, GUTTER(S).
SEE NOTE 1.

CONNECTION MAY BE ELIMINATED
IF RISER CAN BE FABRICATED AND
DELIVERED IN ONE SECTION.

RISER SECTION
SEE NOTE 2.

TO BE 12 GAUGE (0.109")

COLLAR (F REQ'D.)

I.D.+2'-0"

BASE SECTION
(PAID AS LIN.FT.
DIA. PIPE REQ'D.)

COVER AND GRATE TO BE PLACED WITH
BARS PARALLEL TO FLOW LINE OF DITCH.

48" NOMINAL DIA.
DROP INLET RISER

TRANSVERSE SECTION

NOTES:

OTHER STANDARD GRATES OR DROP INLET THROAT SECTIONS MAY BE SUBSTITUTED WHEN SPECIFIED ON PLANS.
RISER SECTION PAID AS STANDARD DROP INLET OR LIN. FT. OF MANHOLE DEPENDING ON USE OF STRUCTURE.

THE TEE UNIT IS TO BE FABRICATED FOR DELIVERY TO THE CONSTRUCTION SITE AS A COMPLETE UNIT.
ACTUAL DESIGN DETAILS AND METHODS OF CONSTRUCTION WILL BE AT THE OPTION OF THE FABRICATOR
AND MEETING THE APPROVAL OF THE ENGINEER, EXCEPT THE SHEET THICKNESS CORRUGATION, AND

SPECIFICATIONS TO BE MET WILL BE THE SAME AS THOSE REQUIRED FOR THE ADJOINING PIPE CULVERT.
IF ASPHALT COATING IS SPECIFIED FOR THE CULVERT, THE TEE UNIT SHALL ALSO BE COATED.

WHEN REQUIRED, CONNECTION BETWEEN DROP INLET RISER AND TEE UNIT MAY BE BOLTED OR RIVETED.

l«<—6'-0" OR 8'-0"—>|

LONGITUDINAL SECTION

103.13

CORRUGATED METAL TEE SECTION
MAX. DEPTH (H) 25

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

302




DI-1
I/ SECTION CAST IRON ﬂ«—‘/g SECTION STEEL NOTES

I/ n |/ n 1/

2-7" L 2/2" x 22" x /e 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS.

/ 10'-4" long FOR DEPTH GREATER THAN 10' USE STANDARD
DI-1A

Lugs to be 1-31/n

cast W\tthoHorT \\m : /
1 A L
4

CAST | GALV.
) IRON | STEEL
™ 66 = | feint DIMENSIONS SHALL BE DETERMINED BY THE
Optional ™ 3 lbs.  43.6 Ibs. CONTRACTOR FROM FIELD CONDITIONS.
Brace Ribs—< . . R B
including | including Weld all 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
lugs  ponnectors connectors TO BE SHAPED IN ACCORDANCE WITH STANDARD

B 2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE
J MEASURED FROM THE INVERT OF THE OUTFALL
PIPE TO THE TOP OF THE STRUCTURE.
one, weldes PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL

| 9%2"

2'-7"
>

qioon

to collar 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.

92"

H/ J_P/‘/g” x 4" 4. IN THE EVENT THE INVERT OF THE OUTFALL
Stud Shear PIPE IS HIGHER THAN THE BOTTOM OF THE

connectors STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO

972" 27" 9/2"

4i-9n

PLAN

(Grate Remaved)

12" g/

S

SECTION B-B

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.

DIMENSIONS FOR
CAST IRON ONLY

COLLAR DETAIL 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

7. # 4 X 8" SMOOTH DOWELS AT APPROXIMATELY
D 12" C-C TO BE PLACED IN ALL AREAS ADJACENT

TO ABUTTING CONCRETE TO PREVENT

e SETTLEMENT. IN LIEU OF DOWELS A 2"X4"
‘ Hordware Cloth 26 NOTCH MAY BE PROVIDED. SEE STANDARD
| | 3" Diameter 30 T-DI3, 4 FOR ALTERNATE DESIGN.

weep hole
" See Note 8 5" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC

L ‘\ £ = HARDWARE CLOTH /4" MESH OR GALVANIZED

L ‘AD

D Collar L o

2

pipe
pipe
pipe
pipe
>

E STEEL WIRE, MINMUM WIRE DIAMETER 0.03",
——4" depth Aggr. NUMBER 4 MESH HARDWARE CLOTH ANCHORED
#68,#78 or FIRMLY TO THE OUTSIDE OF THE STRUCTURE.

C C

1om #8 x 6" width ]
o 9. CAST IN PLACE CONCRETE IS TO BE CLASS A3

12-15"-18" or 24" e et e e ‘

H
min. 12"
2'-5'" min. 15"
min. 18"
min. 24"

2'-8"
_3n
>

21_on
3
v

v .

K (3000 PSD. PRECAST CONCRETE IS TO BE
l / . ~ 4000 PSI.

i DD A "D‘A’ . Z\ . g

o A ’%D_’ s~ ° A}> @

v G
SECTION A-A *ﬁFw,‘>*W<2J . FL

10. ANY ALTERNATE METHODS OF ANCHORAGE
MEETING THE APPROVAL OF THE ENGINEER
MAY BE SUBSTITUTED FOR THE CAST IRON

— LUGS AS SHOWN HEREON.

CONCRETE QUANTITIES FOR MIN. DEPTH

12" concrete pipe - 1.440 Cu. Yds. Concrete
158" concrete pipe - 1.528 Cu. Yds. Concrete
18" concrete pipe - 1.620 Cu. Yds. Concrete
24" concrete pipe - 1.817 Cu. Yds. Concrete
Add 0.469 Cu. Yds. per
additional foot of depth.

Z#F;AQJ

SECTION C-C

SECTION D-D

GRATE DETAIL

APPROXIMATE WEIGHT
Cast Iron
Grate 363 £ 18 Ibs

STANDARD DROP INLET “RereRence.
12" - 24" PIPE: MAXIMUM DEPTH (H) = 10 233
10401 |




DI-1A

NOTES
. 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 7. # 4 X 8" SMOOTH DOWELS AT APPROXIMATELY
o MAXIMUM DEPTH (H) TO BE 20'. FOR DEPTHS 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
LESS THAN 10' USE STANDARD DI-1. TO ABUTTING CONCRETE TO PREVENT
S SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
2. THE "H" DIMENSION SHOWN ON THE STANDARDS NOTCH MAY BE PROVIDED. SEE STANDARD
AND SPECIFIED ON THE PLANS WILL BE T-DI-3, 4 FOR ALTERNATE DESIGN.
MEASURED FROM THE INVERT OF THE OUTFALL
- PIPE TO THE TOP OF THE STRUCTURE. 8. 3" DIAMETER WEEP HOLE WITH 12"X12"
ol | Bars H PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY PLASTIC HARDWARE CLOTH !/, MESH
NS 12" e FOR ESTIMATING PURPOSES AND THE ACTUAL OR GALVANIZED STEEL WIRE, MINIMUM WIRE
= DIMENSIONS SHALL BE DETERMINED BY THE DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CONTRACTOR FROM FIELD CONDITIONS. CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.
I 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
TO BE SHAPED IN ACCORDANCE WITH STANDARD 9. ALL REINFORCING STEEL SHALL HAVE A MIN.
. IS-1. THE COST OF FURNISHING AND PLACING ALL COVER OF 2.
o MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2'"
4. IN THE EVENT THE INVERT OF THE OUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
STRUCTURE, THE INVERT OF THE STRUCTURE (3000 PSh. PRECAST CONCRETE IS TO BE
SHALL BE SHAPED WITH CEMENT MORTAR TO 4000 PsI.
PREVENT STANDING OR PONDING OF WATER
IN THE STRUCTURE. THE COST OF FURNISHING 12. ALL SPLICES IN BARS V TO BE A MINIMUM OF
SECTION A-A 3" Diameter AND PLACING ALL MATERIALS INCIDENTAL TO 40 DIAMETERS (20").
weep hole. THE SHAPING IS TO BE INCLUDED IN THE BID
Collor See Note 8. PRICE FOR THE STRUCTURE. 13. IF OPTIONAL CONSTRUCTION JOINT IS USED,
y g 5. STEPS ARE REQUIRED. FOR DETAILS SEE IT IS TO BE KEYED.
50¢ : A STANDARD ST-1.
e g . f. 14, FOR DETAILS AND DIMENSIONS, ETC. OF GRATE AND
s I s 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. STEEL OR CAST IRON COLLAR SEE STANDARD DI-1.
e .4 AP
- ® | e° (oY Hardware cloth
T
RN N "' depth aggregate
A RSV k| Hes 78 orkts x 6
o — width.
. ®, |0
y o . . N REINFORCING STEEL SCHEDULE
e |k //0// [T~ steps. see Note 5. MARK | SIZE | NO REQD | LENGTH
I - Ib
Jb 3 o‘A r Bars H | #5 Bx(H + 2) 310"
¢ .1 . ! . v Bars V| #4 40 H+ 4"
g A
A N | A
L [ ] B
3 ﬁOpt\omG\ .
Bl fggf“uc“om \B o APPROXIMATE QUANTITIES
i ars "¢c-c )
. /. / 3 each face FOR MINIMUM (10 DEPTH
T[T T o T / CONCRETE | CONCRETE | Sopvr
2 o [ 2N . ® ® ] PIPE STEEL Increments to be added for each
= ¢ AP S RN I AV DIAMETER "< "V ge. Lbe. additional foot of depth (H):
- S NV NS NS NE N r 12" 5.218 655 0.465 Cu. Yds. of concrete
(\% Bars H 12" c-¢ 15" 5.193 651 58.7 Lbs. of reinforcing steel
1 Bar H all four corners ' 5163 647
24" 5.089 639
SECTION THROUGH ELEVATION
SPECIFICATION
REFERENCE STANDARD DROP ‘NLET
I I . | |
253 12 24" PIPE: DEPTH (H) 10" TO 20
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 0402




DI-2A,2B,2C
EXISTING OR PROPOSED

| " | vl "
SIDEWALK. SEE NOTE 15 GALV. L2Vp"X2V/2"X//s r»E

8'-8" LONG

EXPANSION JOINT BACK OF SIDEWALK EXPANSION JOINT 3'-6" o
( / ﬁ 5. oo g GALV. MCBX12 3'-2 }
N R HRENR S S
io éo ;" ‘~ ‘~ g L a ] J
] —_— | I T N VRS
. e sl BARS B
Syl : \ IR R wELoED
R s ol & “ : TYPICAL ¢
e N Lt
TS FACE OF CU ST E L L] esrcc S/ | 2" | 872"
o & FLOW EEEEE S e . ‘ 1 -
: ‘ N_ BARS A 27
ST TTTCRACK CONTROL Jo[ 1 245 2 -
5o
2'-0 8! 2'-2 !8 > C SEC—HON B’B COLLAR
8' MIN. 36" 6' MIN. = 27" ‘
10' MAX. PLAN VIEW 10" MAX. -4 2" 20 N |
| | i ]
A BARS A-1 /L 2\/2u><2\/2u><\/4u B ﬂ‘ ﬂ‘
| L-VARIABLE-MAX. 20 | | GALV. SLOPE OF © /
<20 B 2o B ] *‘if‘i" ___ SURFACE GALV. MCBX12
\ T “1 " BARS F = i 3-2"
) \L T \\ m 1 1
GALVANIZED MC 6 X 12—\ ﬁj‘ = ‘ WARPED SECTION D-D
- - = | —BARS £ SURFACE
! 7 6 CcC WELD g
| o . BEF ORE
30 DIAMETER ° Ty CALY.
@ ! " " .
neee Hote s 45451 e T T Ison
SEE NOTE 8 N 2'-0" STUD sHEAR
SECTION C-C e
ADECREASE TO 1"
FRONT ELEVATION WHEN INLET 1S USED SECTION E-E
WITH MEDIANS.
DI-2A DI-28
WARPED GUTTER
L L BARS A-1 APPROACH GUTTER
I ™
@ 5" C-C 7"
| | =
b I b \ J . ©
| ‘ | -l o N y
T T — 2 11/
! | ! | FLOW N~ WEEPHOLE Al < L 25 x2l/5x1/ 4"
‘ ! —— L N[O BARS Al SEE NOTE 8 BENT PLATES GALYANIZED
! ‘ = " SLOPE OF
‘ | L Sl @100 00y Ly BARS, A : APPROACH :
- - wo | BARS A—f e 0" c-c < SURF ACE -
o Z|T Ve |§
FOR USE ON GRADES Tl BARS B EAT \ XA STUD
3 a2 BRS¢ | < SHEAR CONN.
DI-2C i | % BARS F] " @ 8" C-Cl o B . ‘VFg%LNDIZ@DQT(&éNGLE
3 ! = - L TYPE A AREE TYPE B
s R R of SRR
L~ [— ‘
- FLow ‘ | oW L’%EEPSOTE - NOSE DETAILS
=5 ‘ R ASAL 8" 2-3" ‘8“ TYPE A NOSE DETALL SHALL BE USED WITH CG-7 STANDARD.
A b 3=7" TYPE B NOSE DETAIL SHALL BE USED WITH CG-6 STANDARD.
GALVANIZED PLATE FOR TYPE A TO BE BEW ON AN ANGLE
FOR USE IN SAGS SECTION A-A OF 68°30' AND IS TO BE ANCHORED WITH |/5"X4" STUD
BOTH SDES TO BE SYMMETRICAL COR STEP DETALS. SEr STD. ST SHEAR CONNECTORS WELDED TO BENT PLATE AT 2'C-C.

e STANDARD CURB DROP INLET "REFERENCE

REV. 7/05 Wz” B 24” P‘PE MAX‘MUM DEPTH (H) = 9‘ 533

104.03 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




DI-2A,2B,2C

TABLE OF QUANTITIES
. REINFORCING STEEL
TYPE
CONCRETE BARS A BARS A-1 BARS B BARS B-1 BARS C BARS E BARS F WEIGHT
Ft. Cu. Yds. No. | Lin.Ft.| No Lin. Ft. % No. | Lin. Ft¥| No. Lin. Ft. ¥ No. |Lin. Ft.¥| No. Lin. Ft. | No. [ Lin. Ft. K Lbs.
DI-2A 20-2" 1.71 4 3-2" 5 32" 4 3-6" B - 5 210" - - - 16" 55
4! 1.95 4 3-2" 5 5'-0" 4 3-6" 3 4'-3" to 4'-6" 5 2-0" 3 2'-0" 3 1-6" 84
6' 2.23 4 3-2" 5 7'-Q" 4 36" 7 4'-3" to 4'-6" 5 2'-0" 3 4'-0" 3 1-6" 119
8 2.51 4 3-on 5 9'-0" 4 36" 11 4'-3" tg 4'-6" 5 2'-0" 3 65-0" 3 16" 154
DI-2B 10 2.79 4 32" 5 11'-0" 4 3-6" 15 4'-3" to 4'-6" 5 2'-0" 3 8'-0" 3 1-6" 189
12' 3.05 4 3-gn 5 13-0" 4 36" 19 4'-3" to 4'-6" 5 2'-0" 3 10-0" 3 1-6" 224
14 3.34 4 3-2" 5 15'-0" 4 3-6" 23 4'-3" to 4'-6" 5 2'-0" 3 12'-0" 3 16" 259
16" 3.61 4 3-2" 5 17'-0" 4 36" 27 4'-3" to 4'-6" 5 2'-0" 3 14'-0" 3 1-6" 294
18' 3.89 4 3-2" 5 19'-0" 4 3'-6" 31 4'-3" to 4'-6" 5 2'-0" 3 16'-0" 3 1-6" 329
20 4.17 4 32" 5 21'-0" 4 3-6" 35 4'-3" to 4'-6" 5 2'-0" 3 18'-0" 3 1-6" 364
6' 2.24 4 3-2" 5 7'-Q" 4 36" B 4'-3" to 4'-6" 5 2'-0" 6 2'-1" 6 16" 115
8' 2.55 4 3-2" 5 9'-0" 4 36" 10 4'-3" to 4'-6" 5 2'-0" 6 31" 6 1-6" 150
10! 2.82 4 3o 5 n-o" 4 3-6" 14 473" to 4'-6" 5 20" 5 410 6 TG 185
DI-2C 12 3.09 4 3-2" 5 13'-0" 4 3-6" 18 4'-3" to 4'-6" 5 2'-0" 6 5-1" 6 1-6" 220
14 3.37 4 3-2" 5 15'-0" 4 3'-6" 22 4'-3" to 4'-6" 5 2'-0" 5 6'-1" 6 1-6" 255
16" 3.65 4 3-gn 5 17'-0" 4 3-6" 26 4'-3" to 4'-6" 5 2'-0" B 7= 6 16" 290
18" 3.93 4 32" 5 19'-0" 4 36" 30 4'-3" to 4'-6" 5 2-0" 6 8'-1" 6 1-6" 325
20 4.20 4 32" 5 21-0" 4 3-6" 34 4'-3" to 4'-6" 5 2'-0" 6 91" 6 1-6" 360
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH OF 2 1S TO BE L+16" AT 4.10 LBS./FT..
2. THE "H" DIMENSION SHOWN ON THE STANDARDS 12"'X12" PLASTIC HARDWARE CLOTH /4" MESH
AND SPECIFIED ON THE PLANS WILL BE OR GALVANIZED STEEL WIRE, MINIMUM WIRE 18, % DENOTES LENGTH OF ONE (1) BAR.
MEASURED FROM THE INVERT OF THE OUTFALL DIAMETER 0.03'", NUMBER 4 MESH HARDWARE
PIPE TO THE TOP OF THE STRUCTURE. CLOTH ANCHORED FIRMLY TO THE OUTSIDE 19. ALL REINFORCING BARS TO BE #5.
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY OF THE STRUCTURE.
FOR ESTIMATING PURPOSES AND THE ACTUAL 20. GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
DIMENSIONS SHALL BE DETERMINED BY THE 9. ALL REINFORCING STEEL SHALL HAVE A WATER TOWARD THE INLET THROAT.
CONTRACTOR FROM FIELD CONDITIONS. MINIMUM COVER OF 2.
21. MINIMUM HEIGHT= PIPE DIA.+2'-6" WHEN PIPES ARE
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF LOCATED UNDER EXTENDED SLOT OF INLET.
TO BE SHAPED IN ACCORDANCE WITH STANDARD ALL OPENINGS BY 2'".
IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. (3000 PSh. PRECAST CONCRETE IS TO BE ‘ o |
4000 PSI.
4. IN THE EVENT THE INVERT OF THE OUTFALL \ \
PIPE IS HIGHER THAN THE BOTTOM OF THE 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE -
STRUCTURE, THE INVERT OF THE STRUCTURE SHOWN ON PLANS. F
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 13. THIS STANDARD IS INTENDED FOR USE IN CURB
IN THE STRUCTURE. THE COST OF FURNISHING AND GUTTER SITUATIONS ONLY. >
AND PLACING ALL MATERIALS INCIDENTAL TO K
THE SHAPING IS TO BE INCLUDED IN THE BID 14. STANDARD INLETS MAY BE CONSTRUCTED WITH -
PRICE FOR THE STRUCTURE. CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETALS SHOWN ON STANDARD DRAWING DI-MB.
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1. 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
THE EXPANSION JOINTS WILL APPLY ONLY TO - By
6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. CURB AND GUTTER. 45° GRATE SN
7. # 4 X 8" SMOOTH DOWELS AT APPROXIMATELY  16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH N ) -
12" C-C TO BE PLACED IN ALL AREAS ADJACENT (H) OF 5'-2'" WITHOUT PIPES. THE AMOUNT 150 * 7 Ibs. cast iron o

TO ABUTTING CONCRETE TO PREVENT
SETTLEMENT.

DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRU QUANTITIES, FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT 0.28
CUBIC YARDS OF CONCRETE FOR EACH FOOT.

D09 2 0 7 0 D7)
SECTION F-F

SPECIFICATION
REFERENCE

233
302

STANDARD CUREB DROP
12"-24"

PIPE: MAXIMUM DEPTH

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET
(H)-

Sheet 2 of 2
9\
104.04




DI-2AA,2BB,2CC

SECTION THROUGH ELEVATION

NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9. ALL REINFORCING STEEL SHALL HAVE A MIN. COVER
MAXIMUM DEPTH (H) TO BE 20'. FOR DEPTHS OF 2",
: S LESS THAN 9'USE STANDARD DI-2A, 2B OR 2C.
; LR 10.  ALL REINFORCING STEEL TO BE CUT CLEAR OF ALL
g 2. THE "H" DIMENSION SHOWN ON THE STANDARDS OPENINGS BY 2.
; J - - AND SPECIFIED ON THE PLANS WILL BE MEASURED
2l o FROM THE INVERT OF THE OUTFALL PIPE TO THE 1. CAST-IN- PLACE CONCRETE IS TO BE CLASS A3
] ¥lo TOP OF THE STRUCTURE. PLAN "H' DIMENSIONS (3000 PSD. PRECAST CONCRETE IS TO BE 4000 PSI.
o o R ARE APPROXIMATE ONLY FOR ESTIMATING
oA . ) PURPOSES AND THE ACTUAL DIMENSIONS SHALL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
" /5o BE DETERMINED BY THE CONTRACTOR FROM FIELD SHOWN QN PLANS.
: 0lo NN CONDITIONS.
HEN 13.  THIS STANDARD IS INTENDED FOR USE IN CURB
. ¥ — R 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS TO AND GUTTER SITUATIONS ONLY.
; S EEENE g \ BE SHAPED IN ACCORDANCE WITH STANDARD IS-1.
e —os - THE COST OF FURNISHING AND PLACING ALL 14. IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE TO BE KEYED. ALL SPLICES IN BARS V 10 BE
8" 231 8" INCLUDED IN THE BID PRICE FOR THE STRUCTURE. A MINIMUM OF 40 DIAMETERS (20").
570 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-2A,
4. IN THE EVENT THE INVERT OF THE OUTFALL PIPE 28, 2C.
BLAN VIEW IS HIGHER THAN THE BOTTOM OF THE STRUCTURE,
THE INVERT OF THE STRUCTURE SHALL BE SHAPED
WITH CEMENT MORTAR TO PREVENT STANDING OR 16. COR DESERIF TION AND LOCATION OF DIMENSION L
PONDING OF WATER IN THE STRUCTURE. THE COST 2
OF FURNISHING AND PLACING ALL MATERIALS .
INCIDENTAL TO THE SHAPING IS TO BE INCLUDED 1 COR NOMBER OF BARS A-F REQUIRED AND LENGTHS
IN THE BID PRICE FOR THE STRUCTURE. e
18. QUANTITIES SHOWN ARE FOR MINIMUM INLETS OF
Hordware Cloth O o1& ARE_TO BE PROVIDED. FOR DETALS SEE EACH TYPE. FOR INLETS OF GREATER DEPTHS
: (H) OR LONGER SLOTS (L) INCREMENTS SHOWN
% Subb . PER FOOT MUST BE ADDED. THE AMOUNT OF
pese 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. CONCRETE AND STEEL DISPLACED BY PIPES MUST
Weep Hole 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY 12" BE DEDUCTED TO OBTAIN TRUE QUANTITIES.
: C-C TO BE PLACED IN ALL AREAS ADJACENT TO
See Note & ABUTTING CONCRETE TO PREVENT SETTLEMENT. 19. FOR DETALS AND DIMENSIONS OF CURB, SLOT, BEAM,
IN LIEU OF DOWELS A 2" X 4" NOTCH MAY BE : ’
REINFORCING AND STRUCTURAL STEEL NOT
PROVIDED. SEE STANDARD T-DI-3, 4 FOR DETALED SEe STANDARD DI 2A
ALTERNATE DESIGN. :
, 8. 3" DIAMETER WEEP HOLE IS TO BE LOCATED TO
L Steps. See DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 12"
ote X 12" PLASTIC HARDWARE CLOTH /4" MESH OR
GALVANIZED STEEL WIRE, MINIMUM WIRE DIAMETER INCREMENTS TO BE ADDED
0.03", NUMBER 4 MESH HARDWARE CLOTH FOR EACH ADDITIONAL FEET OF
ANCHORED FIRMLY TO THE OUTSIDE OF THE
ANCHORED ! DEPTH (H) AND, OR SLOT LENGTH (L)
Bars V 2 H L
N #4 e 8" c-c By Cu. Yds. Conc.| Lbs. Steel | Cu. Yds. Conc.| Lbs. Steel
3 a . e
] —F 0.28 64 - -
\ 0.28 64 0.16 17
NN ‘
N ‘ 0.28 64 0.16 17
) = |
‘' @
| ) Qptional : APPROXIMATE QUANTITIES FOR
. onst. '
J(/ Joint ‘ MINIMIUM 97 DEPTH INLET SCHEDULE OF REINFORCING STEEL
H : ; L | RENFORCING CONCRETE
. A - 72 TvpE | DIMENSION SeE NOTE 17
o e d T I\ | \ SEE NOTE 16 STEEL
\ DI- Lin. Ft. Lbs. Cu. Yds. BARS H BARS H1 BARS V
:NT Bars H bars He AR oo 609 > 77 NO LENGTH NO LENGTH | NO | LENGTH
ars H1, , , D.
é‘? e Bars, M. B8 o e S0 REQD. REQ'D. REQ'D
c-C
2cC 60" 685 338 LO5H+ D+8|  3-2" [4U5H+N+8| 3-3" 36 |H-(1-4m

104.05

/‘2\\

STANDARD CURB DROP
PIPE: DEPTH

24"

INLET

(H) = 9" to

VIRGINIA DEPARTMENT OF TRANSPORTATION

20

SPECIFICATION
REFERENCE
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302




EXPANSION JOINT /BACK OF S\DEWALK\ EXPANSION JOWT) DI-2D,2E,2F

_gn SEE NOSE DETALS — 441 51 on
\ ‘ GALV. MC 6X12 f=—2 NAL 22
x WELD BEFORE 10° | 5/5" i BARS A-1e or ]
SEE STANDARD DI-2A ol S5 GALVANIZING -, © 5" c-C 7 BARS M
FOR GRATE DETALS Sl l\j X a of
BARS A-10 s WELDED 01 T L] Bars a1
et e e I
> A >C <| D i— | ZX® BARS B e L
= = - - " .
&” © T Zwoe 0 A=
- o - Y H ) a
IR g Lo b o | W= 4
- = : IS T2 :"] _7BARS D-1 A
. x § ‘L oY Il )= ' @ 6" C-C !
= \ \ FACE OF b ; ol I |
o & DN i : , |
o < T CRACK _CONTROL JQINT LLOW CALVANIZED e &
| RN =
| C 2 on L2V X 25X /g E
20 | ‘ <—>] 13'-8" LONG :
\ j 6' MIN. FOR DETAILS OF GRATES 8" 6'-8" 8" =
‘ SEE DI-2A,2B,2C "
. | ‘ 10" MAX. ,28, 8-0
10 MAX. COLLAR SECTION A-A
g . . 60"
48 & pear 2 e
6'-0" ‘ | 8", 4-8" 8"
L 2" X2y X/ | |
Lo A\ BARS‘ A VGALVAN\ZED SLOPE OF - 1 .
/% APPROACH! | |2 \—ﬁ
PLAN VIEW & SURFACE T al
72 q - INBARS A
L-VARIABLE-MAX. 20' wl o : ;e C-C
= & _ v .,
_2'-0" 8" 4-8" \8" _VAR_|8" _3-0"_ Wi o 55 : =1 BARS B
I | [ [T | Tl = oD *| @ 10" C-C
J | s c-c e I AN :
\ { ‘ WARPED o - BARS L
, SURFACE i ) -
GALV. MC 6X12 —| BARS B 8" EJ 8" Ay e
@ g" C-C = el -
/\DECREASE TO e T\Tv
2'-0" 1" WHEN INLET | &BARS D
IS USED WITH | e 6" C-C
B _~ MEDIANS.
—3 opuETeR SECTION C-C
SO S " SECTION B-B
Sty an A L 21/5"X2/4 X1/ 4"
BENT PLATES rg CALVANIZED
R - SLOPE OF
ioi APPROACH -1=
FRONT ELEVATION SURFACE { 3
/5" X4 STUD L.
DI-2D DI-2E , SHEAR CONN. )
e -~ o2k i L | WELDED TO ANGLE
| IRON AT 2'C-C.
Il I}
S = 3 = = \ = WARPED
‘ : | - — - TYPE A &R0k TYPE B
T | e | S e = R N NOSE DETAILS
| ‘ | FLOW FLow | FLOW TYPE A NOSE DETAL SHALL BE USED WITH CG-7 STANDARD.
| ! | : | : TYPE B NOSE DETAIL SHALL BE USED WITH CG-6 STANDARD.
- - - - - GALVANIZED PLATE FOR TYPE A TO BE BENT ON AN ANGLE
FOR USE IN SAGS OF 68°30' AND IS TO BE ANCHORED WITH 4"X4" STUD
FOR USE ON GRADES EOTH SDES 7o BE SYMMETRICAL SHEAR CONNECTORS WELDED TO BENT PLATE AT 2'C-C. et 1or o

RertRiNCE STANDARD CURB DROP INLET

233 S0 - 48" PIPE: MAXIMUM DEPTH (H) = 9 REV. 7/05

302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.06




DI-2D,2E,2F

TABLE OF QUANTITIES

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.

DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT 0.63
CUBIC YARDS OF CONCRETE FOR EACH FOOT
OF DEPTH.

TvPE L CONCRETE REINFORCING STEEL
BARS A BARS A-1 | BARS B BARS B-1 BARS D BARS D-1 BARS E BARS F BARS L BARS M WEIGHT
Ft. Cu. Yds. | No.| Lin. Ft*|[No/| Lin. Ft*/No.|[Lin. Ft* |No Lin. Ft. % |No| Lin. Ft. ¥ [No|Lin. Ft.*|No.|Lin. Ft. ¥/ No.| Lin. Ft.¥| No. | Lin. Ft. %] No. [Lin. Ft.%| Lbs.
DI-2D 4'-8" 452 1| 5-8" |5]| 5-8" |7 | 3-2" - - 13| 6'-8" 13| 5-8" - - - - 12 | 5'-8" 13 ] 1-Q" 328
6'-0" 4.73 1] 5-8" |5 7-0" | 7| 3-2" 3 | 4-3"t0 4-6"]13] 6'-8" 13| 5-8" 30 1-0" |3 1-6" |12 | 5'-8" 13 1-0" 350
8'-0" 5.05 1] 5-8" |5| 9-0" |7 | 3-2" 7 | 4-3"to 4'-6"| 13| 6'-8" 13| 5-8" 3| 3-0" |3 1-6" |12 | 5'-8" 13 1-0" 371
10'-0" 5.36 1] 5-8" |5 11-0" |7 ] 3-2" |10 |4-3"to 4'-6"]13| 6'-8" 13| 5-8" 3| 5-0" |3 1-6" |12 | 5'-8" 13 1-0" 406
DI-2E 12'-0" 5.68 1| 5-8" | 5] 13-0" |7 | 3-2" |15 |4-3" to 4'-6"|13| 6'-8" 13| 5-8" 3| 7-0" |3 1-6" |12 | 5'-8" 13 ] 1-0" 441
14'-0" 6.00 1] 5-8" | 5] 150" | 7| 3-2" |19 |4-3"to 4'-6"| 13| 6'-8" 13| 5-8" 3| 9-0' |3 1-6" |12 | 5'-8" 13 ] 1-0" 476
16'-0" 6.31 1| 5-8" | 5] 17-0" | 7 | 3-2" | 23|4-3" to 4'-6"| 13| 6'-8" 13| 5-8" 30 11-0" | 3 1-6" |12 | 5'-8" 13 ] 1-0" 511
18'-0" 6.62 1] 5-8" |5]19-0" |7 | 3-2" | 27|4-3"to 4'-6"]13| 6'-8" 13| 5-8" 3] 13-0"| 3 1-6" |12 | 5'-8" 13 ] 1-0" 546
20'-0" 6.94 1] 5-8" | 5] 21-0" | 7| 3-2" | 31| 4-3"to 4'-6"| 13| 6'-8" 13| 5-8" 3] 15'-0" | 3 1-6" |12 | 5'-8" 13 ] 1-0" 581
6'-0" 4,73 1] 5-8" |5]| 7-0" |7 ] 3-2" 2 | 4-3"to 4'-6" | 13| 6'-8" 13| 5-8" 6 1-0" | 6 1-6" |12 | 5'-8" 13 ] 1-0" 353
8'-0" 5.05 1] 5-8" |5 9-0" |7 | 3-2" 6 | 4'-3" to 4'-6"| 13| 6'-8" 13| 5-8" 6| 2'-0" | 6 1-6" |12 | 5'-8" 13 ] 1-0" 388
10'-0" 5,36 1] 5-8" |5 11-0" |7 ] 3-2" |10 |4-3"to 4'-6"]13| 6'-8" 13| 5-8" 6| 3-0" |6 1-6" |12 | 5'-8" 13 ] 1-0" 423
12'-0" 5.68 1] 5-8" | 5] 13-0" |7 | 3-2" |14 |4-3"to 4'-6"]13| 6'-8" 13| 5-8" 6| 4-0" |6 1-6" |12 | 5'-8" 13 ] 1-0" 458
DI-2F 14'-0" 6.00 1] 5-8" |5 150" | 7] 3-20 |18 | 4-3" to 4-6"] 13| 6'-8" 13| 5-8" 6| 5-0" |6 1-6" |12 | 5'-8" 13 ] 1-0" 493
16'-0" 6.31 1] 5-8" |5|17-0" | 7| 3-2" | 22|4'-3" to 4'-6"| 13| 6'-8" 13| 5-8" 6| 6-0" |6 1-6" |12 | 5-8" 13 ] 1-0" 528
18'-0" 6.62 1] 5-8" |5]19-0" |7 | 3-2" | 26|4-3"to 4'-6"|13| 6'-8" 13| 5-8" 6| 7-0" |6 1-6" |12 | 5-8" 13 ] 1-0" 563
20'-0" 6.94 1] 5-8" |5 21-0" |7 | 3-2" |30|4-3" to 4'-6"| 13| 6'-8" 13| 5-8" 6| 8-0" |6 1-6" |12 | 5-8" 13 ] 1-0" 598
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH OF 2 IS TO BE L+16" AT 4.10 LBS./FT..
2. THE "H" DIMENSION SHOWN ON THE STANDARDS 12"'X12" PLASTIC HARDWARE CLOTH '/4" MESH
AND SPECIFIED ON THE PLANS WILL BE OR GALVANIZED STEEL WIRE, MINIMUM WIRE 18. *DENOTES LENGTH OF ONE (1) BAR.
MEASURED FROM THE INVERT OF THE OUTFALL DIAMETER 0.03", NUMBER 4 MESH HARDWARE
PIPE TO THE TOP OF THE STRUCTURE. CLOTH ANCHORED FIRMLY TO THE OUTSIDE 19. ALL REINFORCING BARS TO BE #5.
PLAN "H'" DIMENSIONS ARE APPROXIMATE ONLY OF THE STRUCTURE.
FOR ESTIMATING PURPOSES AND THE ACTUAL 20. GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
DIMENSIONS SHALL BE DETERMINED BY THE 9. ALL REINFORCING STEEL SHALL HAVE A MIN. WATER TOWARD THE INLET THROAT.
CONTRACTOR FROM FIELD CONDITIONS. CQVER OF 2" GRATE MUST BE REVERSIBLE (RIGHT HAND GRATE
IS SHOWN).
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS 10, ALL REINFORCING STEEL TO BE CUT CLEAR OF
TO BE SHAPED IN ACCORDANCE WITH STANDARD ALL OPENINGS BY 2'". 27. MINIMUM HEIGHT WHEN PIPES ARE LOCATED UNDER
IS-1. THE COST OF FURNISHING AND PLACING ALL EXTENDED SLOT OF INLET.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
INCLUDED IN' THE BID PRICE FOR THE STRUCTURE. (3000 PSI). PRECAST CONCRETE IS TO BE 22. INLET MAY BE USED WITH LARGER LONGITUDINAL
4000 PSI. PIPES (72" MAXIMUM) PROVIDED HORIZONTAL
4. IN THE EVENT THE INVERT OF THE OUTFALL CLEARANCE BETWEEN ADJACENT PIPES IS ADEQUATE
PIPE IS HIGHER THAN THE BOTTOM OF THE 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE AND MINIMUM HEIGHT (H) EQUALS PIPE DIAMETER PLUS
STRUCTURE, THE INVERT OF THE STRUCTURE SHOWN ON PLANS. 2'-10".
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 13. THIS STANDARD IS INTENDED FOR USE IN CURB
IN THE STRUCTURE. THE COST OF FURNISHING AND GUTTER SITUATIONS ONLY.
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID 14. STANDARD INLETS MAY BE CONSTRUCTED WITH
PRICE FOR THE STRUCTURE. CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETALS SHOWN ON STANDARD DRAWING DI-MB.
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1. 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
THE EXPANSION JOINTS WILL APPLY ONLY TO
6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. CURB AND GUTTER.
7.  #4 X 8' SMOOTH DOWELS AT APPROXIMATELY 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
12" C-C TO BE PLACED IN ALL AREAS ADJACENT (H) OF 5'-0" WITHOUT PIPES. THE AMOUNT

STANDARD CURB DROP INLET “RertRONCE.
50" - 48" PIPE: MAXIMUM DERPTH (H) = 9 233
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SECTION A-A
MIN. of 15"

Hardware Cloth

Subbase

y e
Weep Hole / L )
See Note 8. n l .
19 Bars V #4 @ 8" c.c. T
) .
L ] s
oo | Steps required
J| For details see \ i
A Standard ST-1
o
A A
| [

-

g

/BorS HH#5 @ 12" o.c.

Bars H1#5
© 12" c.c.

Optional
Construction
Joint

SECTION THROUGH ELEVATION

NOTES

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. IN LIEU OF DOWELS A 2" X 4"
NOTCH MAY BE PROVIDED. SEE STANDARD
T-DI-3, 4 FOR ALTERNATE DESIGN.

5" DIAMETER WEEP HOLE TO BE LOCATED TO
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
12"X12'" PLASTIC HARDWARE CLOTH /4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.

9.

1.

20.

21.

DI-2DD,2EE,2FF

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 PSDh. PRECAST CONCRETE IS TO BE
4000 PSIL

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 DETALS 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.

SCHEDULE OF REINFORCING STEEL
BARS MARK NO. REQUIRED LENGTH
H 4(1.5H+N +16 5'-8"
H1 4(1.5H+) +12 7-8"
v 76 H-r-2t

INCREMENTS TO BE ADDED FOR EACH
APPROXIMATE QUANTITIES FOR ADDITIONAL FOOT OF DEPTH (H) AND
MINIMUM 9'DEPTH INLET OR SLOT LENGTH (L)
_ | DIMENSION L |REINFORCING| ~qyc. H L
O | see noTE 1 STEEL DI-
TYPE| Conc. Steel Conc. Steel
TYPE Lin. Ft. Lbs. Cu. Yds. Cu. Yds. Lbs. Cu. Yds. Lbs.
2DD 4'-8" 1,683 6.93 2DD 0.63 191 e
2EE 6'-0" 1,714 7.20 2EE 0.63 191 0.16 17
2FF 6'-0" 1,733 7.25 2FF 0.63 191 0.16 17

SPECIFICATION
REFERENCE

233
302

BOH

STANDARD CURB DROP

43"

PIPE: DEPTH

(H)

INLE T

- 970 20
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DI-3A,38,3C EXPANSION KEYED
OINT

D FOR DETAILS OF INLET Jal CONST. O
EXPANSION JOINT . 310 , FRAME & COVER BACK OF SIDEWALK x JOINT BARS NG éE??EéCH
C SEE STANDARD IC-2. ya = N BAR :
- 77 WARPED
% BARS G 40 4 o = : - GUTTER
~— o ©y [ -
BARS C Plo f% Ry
éo \ \ “4 666" BARS B % w BAR % 2
o | ] L= s __ _ HARDW ARE
L AT ~BARS F [ s 5 £ - = /
_ | 7 = z|™ | 4-BARS F
5 /7f7 o 25 1 WEEP HOLE.
; \ o 504 A o SEE NOTE 8
A | ! el AL | L]
" 4Ol - v I o
off = / Y s |
—NF—— i \::;‘ L o R TR
3 HI \ i (I R NNy
ol & o e L -/ Soses e
& N I cutTer FACE OF CURB 8 g s
CRACK _CONTROL JOINT CRACK CONTROL JOINT aon
2'-0" 3 on
6' MIN. PLAN o SECTION A-A
10" MAX. 10T MAY
r’A : KEYED CONST. JOINT
L-VARIABLE - MAX. 20 gﬁ??gg
oon | oa g 5o ) o
‘ i - i F’B ‘ ‘ 2% APPROACH
N | == GUTTER
RN G

BARS F BARS E |y B3 & AR I A B
\__% 3" DIAMETER o SR
WEEP HOLE  FRONT ELEVATION SRS F 8“‘ 1-8" ‘8“
(GUTTER REMOVED) " 5 g
,
o 5x!/," BENT PLATE SECTION B-B
TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 & CG-7 STANDARDS. g L2V X215 X /"
‘ GALVANIZED
TYPE B NOSE DETAL SHALL BE USED WITH CG-2 STANDARDS. TYPE A o s /)" X £ STUD SHEAR CONNECTOR WELDED
2
GALVANIZED PLATE FOR TYPE A TO BE BENT ON AN ANGLE OF 68° 30’ TO ANGLE IRON AT 2'C-C.
CONNECTORS AND IS TO BE ANCHORED WITH 5" X 4" STUD SHEAR NOSE DETAILS

WELDED TO BENT PLATE AT 2'C-C

DI-3A L DI-3B i ‘

APPR. PAVEMENT
WARPED PAVEMENT

Sa—

. 1-Q"

DETAIL WHEN USED
FOR USE ON GRADES ADJACENT TO CURB

FOR USE IN SAGS WITHOUT GUTTER
BOTH SIDES TO BE SYMMETRICAL SHEET 10F 2

STANDARD CURB DROP INLET “RereRence.

12" - 50" PIPE: MAXIMUM DEPTH (H) = & 233
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TABLE OF QUANTITIES [o-2rs83c

| |AREA OF REINFORCING STEEL
TYPE SLOT
Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G WEIGHT
Ft. Sqg. Ft. Cu. Yds. | No.| Lin. Ft. % No. Lin. Ft. ¥ No. Lin. Ft. % No. Lin. Ft*| No. |Lin. Ft.%| No. |Lin. Ft. | No. Lin. Ft. %] Lbs.
DI-3A | 2'-g" 1.15 2.26 - - - 1 5'-7" S 3'-2" - - - - 6 1-0" 22
4' 1.83 2.59 5 1-6" 2 6'-7" to 6'-10" 3 5 -7 3 3'-2" 4 1-6" 3 1'-6" 4 1-0" 64
6' 2.75 3.02 5 5'-6" 6 6'-7" to 6'-10" 3 5'-7" S 3'-2" 4 3'-6" 3 1'-6" 4 1-0" m
8' 3.67 3.46 5 5'-6" 10 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 5'-6" 3 1'-6" 4 1-0" 158
DI-3B 10' 4.58 3.90 5 7'-6" 14 6'-7" to 6'-10" 3 5'-7" 5 3'-2" 4 7'-6" 3 1'-6" 4 1-0" 204
12 5.50 4.34 5 9'-6" 18 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 9'-6" 3 1'-6" 4 1-0" 251
14" 6.42 4.78 5 11-6" 22 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 11'-6" 3 1'-6" 4 1-0" 298
16’ 7.33 5.22 5 13'-6" 26 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 13'-6" 3 1-6" 4 1-0" 345
18' 8.25 5.66 5 15'-6" 30 6'-7" to 6'-10" 3 5'-7" 5 3'-2" 4 15'-6" 3 1'-6" 4 1-0" 391
20’ 9.17 6.09 5 17'-6" 34 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 17'-6" 3 1-6" 4 1-0" 438
6' 2.75 3.01 10 1'-9" 4 6'-7" to 6'-10" 5 5'-7" 5 3'-2" 8 1-9" 6 16" 2 1-0" m
8' 3.67 3.45 10 2'-9" 8 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 2'-9" 6 1-6" 2 1-0" 158
10 4.58 3.89 10 3-9" 12 6'-7" to 6'-10" 5 5'-7" S 3'-2" 8 3'-9" 6 1'-6" 2 1-0" 205
12! 5.50 4.33 10 4'-9" 16 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 4'-9" 6 1-6" 2 1-0" 252
DI-3C 14! 6.42 4.77 10 5'-9" 20 6'-7" to 6'-10" 5 5'-7" 5 3'-2" 3 5'-9" 6 1'-6" 2 1-0" 298
16' 7.33 5.21 10 6'-9" 24 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 B8'-9" 6 1-6" 2 1-0" 345
18' B.25 5.65 10 7'-9" 28 6'-7" to 6'-10" 5 5'-7" S 3'-2" 8 7'-9" 6 1'-6" 2 1-0" 392
20" 9.17 6.09 10 8'-9" 32 6'-7" to 6'-10" 5 5'-7" 5 3'-2" 8 8'-9" 6 1-6" 2 1-0" 439
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY 15.  THIS AREA MAY BE EARTHEN, IN WHICH CASE
12" C-C TO BE PLACED IN ALL AREAS ADJACENT THE EXPANSION JOINTS WILL APPLY ONLY TO
2. THE "H" DIMENSION SHOWN ON THE STANDARDS TO ABUTTING CONCRETE TO PREVENT CURB AND GUTTER.
AND SPECIFIED ON THE PLANS WILL BE SETTLEMENT.
MEASURED FROM THE INVERT OF THE OUTFALL 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
PIPE TO THE TOP OF THE STRUCTURE. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO (H) OF 5'-2" WITHOUT PIPES. THE AMOUNT
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY DRAIN SUBBASE MATERIAL. WEEP HOLE WITH DISPLACED BY PIPES MUST BE DEDUCTED TO
FOR ESTIMATING PURPOSES AND THE ACTUAL 12"'X12" PLASTIC HARDWARE CLOTH !/4" MESH OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIMENSIONS SHALL BE DETERMINED BY THE OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIFFERENT DEPTHS ADD OR SUBTRACT 0.32
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE CUBIC YARDS OF CONCRETE FOR EACH FQOOT
CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF DEPTH.
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS OF THE STRUCTURE.
TO BE SHAPED IN ACCORDANCE WITH STANDARD 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
IS-1. THE COST OF FURNISHING AND PLACING ALL 9. ALL REINFORCING STEEL SHALL HAVE A MIN, OF 2 IS TO BE L +16" AT 4.10 LBS./FT..
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2".
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 18. % DENOTES LENGTH OF ONE (1) BAR.
10.  ALL REINFORCING STEEL TO BE CUT CLEAR OF
IN THE EVENT THE INVERT OF THE OUTFALL ALL OPENINGS BY 2" 19.  ALL REINFORCING BARS TO BE #5.
4. PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3 20.  WHEN INLET IS USED IN 4'-0" MEDIAN, BACK OF
SHALL BE SHAPED WITH CEMENT MORTAR TO (3000 PSI). PRECAST CONCRETE IS TO BE INLET IS TO BE SHAPED TO CONFORM TO
PREVENT STANDING OR PONDING OF WATER 4000 PSI. PROPOSED CURB.
IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO 12, LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN ON PLANS.
PRICE FOR THE STRUCTURE.
13, IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" WITH INTEGRAL CURB, GUTTER IS TO BE
OR GREATER. FOR DETAILS SEE STANDARD ST-1. OMITTED (SEE DETAIL).
6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 14.  STANDARD INLETS MAY BE CONSTRUCTED WITH
CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETALS SHOWN ON STANDARD DRAWING DI-MB.
Sheet 2 of 2

“RereRece STANDARD CUREB DROP INLET

233 12" - 30" PIPE: MAXIMUM DEPTH (H) - &
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g

DI-3AA,3BB,3CC

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9.

MINIMUM DEPTH (H) TO BE 8'-0". MAX

IMUM

ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

DEPTH TO BE 20'-0". FOR INLETS LESS THAN
: = 8" USE STANDARD DI-3A, 3B, 3C. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
| ). da AL ALL OPENINGS BY 2'.
I |bo THE "H' DIMENSION SHOWN ON THE STANDARDS
. oy AND SPECIFIED ON THE PLANS WILL BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
ol o MEASURED FROM THE INVERT OF THE OUTFALL (3000 PSI. PRECAST CONCRETE IS TO BE
S [ PBars H, PIPE TO THE TOP OF THE STRUCTURE. 4000 PSI.
e 0 41 #5 @ 12" c-¢ PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
/ FOR ESTIMATING PURPOSES AND THE ACTUAL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
JL_ DIMENSIONS SHALL BE DETERMINED BY THE SHOWN ON PLANS.
— Vi CONTRACTOR FROM FIELD CONDITIONS.
. —= 13. WHEN INLET IS USED IN 4'MEDIAN BACK OF
= ‘ o ‘ WHEN SPECIFIED ON THE PLANS THE INVERT IS INLET IS TO BE SHAPED TO CONFORM WITH
8" 2-8 8" TO BE SHAPED IN ACCORDANCE WITH STANDARD PROPOSED CURB.
g IS1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 14. IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. TO BE KEYED. ALL SPLICES IN BARS V TO BE
_ A MINIMUM OF 40 DIAMETERS (20™).
SECTION A-A IN THE EVENT THE INVERT OF THE OUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-3A,
STRUCTURE, THE INVERT OF THE STRUCTURE 3B, 3C.
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 16.  QUANTITIES SHOWN ARE FOR MINIMUM INLETS
IN THE STRUCTURE. THE COST OF FURNISHING OF EACH TYPE. FOR INLETS OF GREATER DEPTH
AND PLACING ALL MATERIALS INCIDENTAL TO (H) OR LONGER SLOT (L) INCREMENTS SHOWN
See Note 19 THE SHAPING IS TO BE INCLUDED IN THE BID PER FOOT MUST BE ADDED. THE AMOUNT OF
ee Note PRICE FOR THE STRUCTURE. CONCRETE AND STEEL DISPLACED BY PIPES
MUST BE DEDUCTED TO OBTAN TRUE QUANTITIES.
i STEPS ARE REQUIRED. FOR DETALS SEE
Z i . STANDARD ST-1.
e T 17. FOR NUMBER OF BARS A-G REQUIRED AND
< =TT, THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. LENGTHS SEE SHEET 104.10.
Hardware
- : cloth 44 X 8" SMOOTH DOWELS AT APPROXIMATELY
Steps. See  [fal| 12°C-C TO BE PLACED IN ALL AREAS ADJACENT 1g. FOR DESCRIPTION AND LOCATION OF DIMENSION
Note 5. N Subbase TO ABUTTING CONCRETE TO PREVENT L SEE SHEET 104.009.
e Weep Hole. SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
ars = See Note B. NOTCH MAY BE PROVIDED. SEE STANDARD 19, FOR ALL DETALS. DIMENSIONS. AND
R . o T-DI=3, 4 FOR ALTERNATE DESIGN. REINFORCING STEEL ABOVE THIS LINE SEE
© b _
g“ R 3" DIAMETER WEEP HOLE TO BE LOCATED TO STANDARD DI-3A, 38, 3C.
- Al DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
N 120X12" PLASTIC HARDWARE CLOTH /" MESH
\ﬁ . W OR GALVANIZED STEEL WIRE, MINIMUM WIRE
] DIAMETER 0.03", NUMBER 4 MESH HARDWARE
A r A CLOTH ANCHORED FIRMLY TO THE OUTSIDE
| OF THE STRUCTURE.
QE::’ SCHEDULE OF REINFORCING STEEL
gpﬁotm‘ on P [ BARS H BARS Hq BARS V
onstructon
Joint Pin ‘ NO. LENGTH NO. LENGTH NO. | LENGTH
‘\ | REQD. REQD. REQ'D.
&A‘ : 4 (H+1) 36" Lx(HD 3-8" 36 | H-1-4"
——
o & ors H APPROXIMATE QUANTITIES FOR com VNS S A S e
i !
#5 @ 127 c-c MINIMUM 8" DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
1- #5 Bar H each corner TYPE | DIMENSION L | REINFORCING | CONCRETE i -
1- #5 Bar H, each alternate corner SEE NOTE 18 STEEL CONCRETE | STEEL | CONCRETE STEEL
DI- Lin. Ft. Lbs. Cu. Yds. Cu. Yds. Lbs. Cu. Yds. Lbs.
3AA 26" 452 314 0.317 54 - -
SECTION THROUGH ELEVATION 388 40" 494 3.47 0.317 54 0.22 235
3CC 6'-0" 541 3.89 0.317 54 0.22 23.5
SPECIFICATION
STANDARD CURB DROP INLET REFERENCE
11 11 . | |
2" - 30" PIPE: DEPTH (H) 8 TO 20 233
04 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




SHEET 2 OF 3

LETTERING OPTIONAL
1" STAMPED LETTERS

21%," DIA.

INLET COVER

DETAIL A

28" DIA.

SEE

DETAIL A

22" DIA. | )
20/, DIA. $ﬂ¢

NONSKID ALUMINUM OXIDE IMPREGNATED

/STEEL PLATE %" THICK
\NEOPRENE FOAM BOND

STEEL PLATE 3" THICK

\MATER\AL AASHTO M222
3''xY4" HR FLAT BAR (

COVER ONLY)

WELDED TO

i

SECTION &
INLET FRAME

il

NOTES:
STRUCTURAL COMPONENTS SHALL CONFORM

TO AASHTO M222.

FRAME AND COVER SHALL HAVE A CONTINUOUS
FLASH FIT.

SPECIFICATION
REFERENCE

STANDARD

VIRGINI

A DEPARTMENT OF TRANSPORTATION

INLET AND FRAME COVER

302

105.02



EXPANSION JOINT % EXPANSION DI-3D,3E,3F
) JOINT
< 4 i — 0| GALVANIZED PLATE FOR TYPE A TO BE BENT ON
" AN ANGLE OF 68° 30' AND IS TO BE ANCHORED
> 2 BACK OF SIDEWALK 2 E WITH 15" X 4" STUD SHEAR CONNECTORS
= | BARS C a2 WELDED TO BENT PLATE AT 2" C-C.
N BARS G &| w TYPE A NOSE DETAIL SHALL BE USED WITH CG-3
x| ,
BA | FOR DETAILS OF INLET ol v AND CG-7 ST'D.
g?ﬁmgAgchYgR SEE x| X TYPE B NOSE DETAL SHALL BE USED WITH CG-2
AN NIV |, —BARS D ’ 5Ea" Ol AND CG-6 ST'D.
c BARS F —BARS B | =
‘ . 0 L2/5"'X2/5''X1/ 4"
T > =
o W - 52 50/ GALVANIZED
Ao B 6" | = =1 Ay BENT PLATE
=10 K I Tl P =lo
< N 116 66 | ‘ K =< )
= o = > | | | M = o
oy X y© A\ ‘ \ 1 // ‘ =17 L
N/ 1] NAT =
.4 Hﬁ‘{ '\NK 4\/4\\ -
o s | | Ve BAR A g T
: FACE OF CURB JOINT TYPE A TYPE B
CRACK CONTROL JOINT GUTTER
< o /5" X 4" STUD SHEAR
2-0" CONNECTOR WELDED TO
6 MIN. PLAN 6 MIN. ANGLE IRON AT 2'C-C.
10" MAX. ‘
107 MA. NOSE DETAILS
L-VARIABLE - MAX. 20' o
L 2-0" 8] 2.6 g S 3_on APPR. PAVEMENT
\ \ - WARPED PAVEMENT
o B
BAR F BAR E B ¢ L
| 3" DIAMETER 2'-10" . APPROACH GUTTER
WEEP HOLE KEVYED CONSTR. JOINT 12" DETAIL WHEN USED
SEE NOTE 8. \ ‘ WARPED GUTTER
/I‘l ADJACENT TO CURB
HIBARS B— WITHOUT GUTTER
KEYED
AN CONST. JT., BARS C&H aRs A
= BAR G BARS D : S\ APPROACH GUTTER
FRONT ELEVATION == 5 N 2 5
- - 27 M BARS E i} X ' % WARPED GUTTER
(GUTTER REMOVED) oo 8" 1-g" 8" © ) — 0 S >
Y I, AR
BARS F P >« SUBBASE
SECTION B-B = —— HARDWARE CLOTH
- \ 3" DIAMETER
DI-3D DI-3E DI-3F . = STEPS SEF WEEP HOLE.
ey S - | : NOTE 5. SEE NOTE 8.
e e
] I T —H K- : ANENENON
- \ \ T ELOW | FLOW CLOW
8" 5-0" 8"
FOR USE IN SAGS YA
BOTH SIDES TO BE
FOR USE ON GRADES SYMMETRICAL SECTION A-A
SHEET 10F 2

SPECIFICATION
REFERENCE

233
302

STANDARD CURB DROP

/‘2\\ BOH

INLET

PIPE: MAXIMUM DEPTH

(WITH UTILITY SPACE)

(H) -

VIRGINIA DEPARTMENT OF TRANSPORTATION

8 |

REV. 7702
104.12




DI-3D,3E,3F

TABLE  OF

QUANTITIES

AREA OF REINFORCING STEEL
TYPE L sLoT
Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G BARS H WEIGHT
Ft. Sg. Ft. Cu. Yds. No.|Lin. Ft.X|No. Lin. Ft.X No.|Lin. Ft.X|No.|Lin. Ft.X|No.|Lin. Ft. X|No.|Lin. Ft. X|No Lin. Ft. X |No.|Lin. Ft.X Lbs.
DI-3D 26" 115 3.21 5] 3-2" - 1] 8-0" | 3] 320 |- - - - 0] 10" 4] 31 58
4 1.83 3.54 5] 48 2] 67" to6-10" | 3] 80" | 3] 32 [4] 16" | 3| 16 [8] 1-0" 4] 3-1 106
6' 2.75 3.97 50168 6] 6-7 to6-10" | 3| 80" [ 3] 320 [4] 36" [ 3] 16" 8] 1-0" [4] 3-1 153
8' 3.67 4.41 5] 8-8" [10] 6-7"to 6-10" | 3| &-0" | 3] 3-2 [4] 5-6" ]3] 1-6" (8] 1-0" |4 3-1" 199
10" 4.58 4.85 51108 14| 67 tos-10" ]3] 80" [ 3] 320 [4] 776" [ 3] 16" [8] 1-0" |4 ]| 3-1 246
DI-3E 12' 5.50 5.29 5128 18] 6-7"to 6-10" | 3| 8-0" | 3| 320 [4] 9-6" | 3] 1-6 |8]| 1-0" [4] 3-1 293
14 6.42 5.73 5148 [22] 67" t0o 6-10" | 3| 80" | 3| 320 [4] w-6" | 3] 16 [8] 1-0" [4] 3-1 340
16' 7.33 6.17 5] 168" |26 6-7"to 6-10" [ 3] 8-0" | 3| 32" [4] 136" | 3| 1-6" [8] 1-0" |4 3-1 386
18" 8.25 6.61 51 18-8" 30| 6-7"to 6-10" [ 3| 8-0" | 3| 32" [4] 156" | 3] 1-6" [8| 170" |4 ]| 31 433
20’ 9.17 7.04 512068 [24] 6-7" to 6-10" [ 3| 80" | 3| 3-2" [4] 17-6" | 3] 16" |8| 1-0" |4 | 3-1" 480
6' 2.75 3.96 5168 4] 687 to6-10"[5] 80" 3] 320 [8] 19 |6] 16" 6] 1-0" |4 3-1 158
8’ 367 4.40 588 [8] 67 to6-10"[5]| 80" | 3] 320 [8] 229" | 6] 16" |6| 170" |4a] 3-1 205
10" 458 4.84 51108 J12] 67" to6-10" 5] 80" |3] 320 [8] 39" | 6] 1-6" 6] 170" |4 31 251
DI-3F 12' 5.50 5.28 5128w ]| 67 to6-10" 5| 80" | 3] 320 [8] 49" | 6] 1-6" |6| 10" |4a] 3-1 298
14 6.42 5.72 5] 14-8"[20] 6-7"to 6-10" | 5] 8-0" | 3| 320 |8] 5-9" | 6| 1-6" |6]| 1-0" |4 | 3-1 345
16' 7.33 6.16 5] 16-8"[24] 6-7"to 6-10" [ 5| 80" | 3| 320 [8] 6-9' | 6] 1-6" 6| 10" |4 3-1 392
18" 8.25 6.60 5] 18-8"[28] 6-7"to 6-10" [ 5] 80" | 3] 320 [8] 79" | 6| 1-6" |6| 1-0" |4 3-1 438
20" 9.7 7.04 5120-8"[22] 6-7"to 6-10" [ 5] 8-0" | 3| 3-2" [8] 8-9" | 6] 1-6" |6| 10" |4 3-1 485
NOTES
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. SRECS ARE TO BE PROVIDED WHEN b oIS #0° 12. EE%CVSVTNH OONF PSLLAONTS.(L) WILL, IN EVERY CASE, BE
2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 13, IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
MEASURED FROM THE INVERT OF THE OUTFALL ., WITH INTEGRAL CURB, GUTTER IS TO BE
PIPE TO THE TOP OF THE STRUCTURE. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY OMITTED (SEE DETAIL.
el 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL TO_ABUTTING CONCRETE TO PREVENT 14, STANDARD INLETS MAY BE CONSTRUCTED WITH
DIMENSIONS SHALL BE DETERMINED BY THE SETTLEMENT. CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETAILS SHOWN ON STANDARD DRAWING DI-MB.
CONTRACTOR FROM FIELD CONDITIONS. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 15, THIS AREA MAY BE EARTHEN, IN WHICH CASE
TO BE SHAPED IN ACCORDANCE WITH STANDARD 12"X12" PLASTIC HARDWARE CLOTH /4" MESH THE EXPANSION JOINTS WILL APPLY ONLY TO
IS-1. THE COST OF FURNISHING AND PLACING ALL OR GALVANIZED STEEL WIRE, MINIMUM _WIRE CURB AND GUTTER.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE DIAMETER 0.037, NUMBER 4 MESH HARDWARE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. CLOTH ANCHORED _FIRMLY TGO THE OUTSIDE 16.  CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
OF THE STRUCTURE. (H) OF 5'-2" WITHOUT PIPES. THE AMOUNT
4. IN THE EVENT THE INVERT OF THE OUTFALL DISPLACED BY PIPES MUST BE DEDUCTED TO
PIPE IS HIGHER THAN THE BOTTOM OF THE 9. ALL REINFORCING STEEL SHALL HAVE A MIN. OBTAIN TRUE QUANTITIES. FOR INLETS OF
STRUCTURE, THE INVERT OF THE STRUCTURE COVER OF 2" DIFFERENT DEPTHS ADD OR SUBTRACT 0.44
SHALL BE SHAPED WITH CEMENT MORTAR TO CUBIC YARDS OF CONCRETE FOR EACH FDOT
PREVENT STANDING OR PONDING OF WATER 10, ALL REINFORCING STEEL TO BE CUT CLEAR OF OF DEPTH.
D ELaene AL ate e A S NChenTal S ae fb e B e 17.  LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
AND PLACING ALL MATERIALS INCIDENTAL TO .
THE SHAPING IS TO BE INCLUDED IN THE BID 1. CAST-IN PLACE CONCRETE IS TO BE _CLASS A3 OF 2 1S TO BE L+18" AT 4.10 LBS./FT..
PRICE OR THE STRUGTURE. (3000 PSI). PRECAST CONCRETE IS TO BE
4000 PSI. 18. X DENOTES LENGTH OF ONE (1) BAR.
19.  ALL REINFORCING BARS TO BE #5.

Sheet 2 of 2
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3-10"
o

18"
=3
L]
| |
S
L
-
W
> o
iy
o
te_]
(]

:
;
]

‘ 6'-4"
SECTION A-A
SEE NOTE 17.

-

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9.
MINIMUM DEPTH (H) TO BE 8'-0", MAXIMUM
DEPTH TO BE 20'-0". FOR INLETS LESS THAN

8'USE STANDARD DI-3D, 3E, 3F. 10.

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 12.

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 14

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

13.

DI-3DD, 3EE,3FF

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 PSD. 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 40 DIAMETER (20").
p= -,
- IN THE EVENT THE INVERT OF THE OUTEALL 15, FOR PLAN VIEW OF INLET SEE STANDARD DI-3D
< . . PIPE IS HIGHER THAN THE BOTTOM OF THE ©RE e :
1 . STRUCTURE, THE INVERT OF THE STRUCTURE o
SUBBASE SRELE BE SHAED ML CEMENL MOR AR 1O 6. CONCRETE QUANTITIES SHOWN ARE FOR MINIMUM
- L2 HARDWARE IN' THE STRUCTURE. THE COST OF FURNISHING LTS O o NaeR ol oS e e REATER
CLOTH AND PLACING ALL MATERIALS INCIDENTAL TO
STEPS \\ THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN PER_FOOT MUST BE ADDED. THE AMOUNT
SEE ] > SEE NOTE 8 PRICE FOR THE STRUGTURE DISPLACED BY PIPES MUST BE DEDUCTED TQ
NOTE 5 = bk : : OBTAIN TRUE QUANTITIES.
T o STEPS ARE REQUIRED. FOR DETAILS SEE 17. FOR ALL DETAILS, DIMENSIONS, AND
B STANDARD ST-1. REINFORCING STEEL ABOVE THIS LINE SEE
x M STANDARD DI-3D, 3E, 3F.
6 £ BARS V * THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.
2 © B C-C al PROVIDE SAFETY SLABS WHEN SPECIFIED ON
A i A . # 4 X B" SMOOTH DOWELS AT APPROXIMATELY THE PLANS.
OPTIONAL : 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
CONSTRUCT\O" TO ABUTTING CONCRETE TO PREVENT FOR DESCRIPTION AND LOCATION OF DIMENSION
A [ SETTLEMENT. IN LIEU OF DOWELS A 2" X 4" L SEE SHEET 104.12.
JOINT ] BARS H | NOTCH MAY BE PROVIDED. SEE STANDARD
N 45 © 12" C-C | T-DI-3, 4 FOR ALTERNATE DESICN. 20. FOR NUMBER OF BARS A-H REQUIRED AND
2 EacH FACE LENGTHS SEE SHEET 104.13.
‘ . 3" DIAMETER WEEP HOLE TO BE LOCATED TO
| DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
. P M S W N 7 12'X12" PLASTIC HARDWARE CLOTH /4" MESH
B N R T PR R LRl OR GALVANIZED STEEL WIRE, MINIMUM WIRE
B DIAMETER 0.03", NUMBER 4 MESH HARDWARE
o BARS J CLOTH ANCHORED FIRMLY TO THE OUTSIDE
#5 @ 12" C-C OF THE STRUCTURE.
—— 145 BAR J EACH CORNER
1 #5 BAR H,EACH ALTERNATE CORNER INCREMENTS TO RBE ADDED FOR
EACH ADDITIONAL FOOT OF
SECTION THROUGH ELEVATION APPROXIMATE QUANTITIES FOR DEPTH (L) AND/OR
MINIMUM  8'DEPTH INLET
SLOT LENGTH (L)
H L
SCHEDULE OF REINFORCING STEEL TYPE SDQMEENN%‘%N 1L9 RE‘NSFT%EE‘NG CONCRETE
CU. YDS. |LBS.STEEL| CU.YDS. |.BS.STEEL
BARS J BARS H, BARS V DI LN FT. LBs. cU.YDS. CONCRETE CONCRETE
RENS;D LENGTH RENS;D LENGTH RENS;D LENGTH 50D 26" 661 4.38 0.431 75 . .
) ) ) 3EE 4'-0" 709 4.71 0.431 75 0.22 23.5
4X(H+2) 36" 4X(H+D 6'-0" 52 H-1-4" 3FF 8'-0" 761 5.13 0.431 75 0.22 23.5
SPECIFICATION

REFERENCE

233 /‘2“

302

STANDARD CURB DROP
PIPE: DERPTH

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLE T
(H)=8"TO

(WITH UTILITY SPACE)

20

104.14




DI-4A 4B.4C FOR DETALS OF INLET FRAME
s & COVER SEE STANDARD IC-2.
Y oo GALVANIZED PLATE TO BE BENT ON AN ANGLE OF
EXPANSION JOINT 68°30' AND IS TO BE ANCHORED WITH Y5'" X 4"
< | BARS G BACK OF S\DEWALK\ EXPANSION JOINT STUD_SHEAR CONNECTORS WELDED 1O BENT
[ = gt BARS C s TYPE A NOSE DETAL SHALL BE USED WITH CG-3
IFs o Ny AND CG-7 STANDARDS. TYPE B NOSE DETAL
BARS G L 2" Sl SHALL BE USED WITH CG-2 AND CG-6 STANDARDS.
L als
, =« 1N BARS D W e &=
o 4 2 BARS F = BARS B S Syl
& AW o L 215"X2/5"X /g
anund oy SRR RN O ) ¢ caLvanasby
E LG H B s o s e et s i - - o L
8" R A\ -+ o S = -
by DN\ Hr f - 7 28 =
— ] L | ::j | | — ~
—2—© a " 4 3t
K B | Lgars F Laars A FACE OF curs —A
o
&
CRACK CONTROL JOINT GUTTER CRACK CONTROL JOINT: ‘/ZHXJYSPTEUDB SHEAR
2'-0" 30" CONN. WELDED TO
6NN 4—{% NOSE DETAILS ANGLE RON e 27c-C
VA PLAN VIEW ' o
: 10" MAX. e
) ‘ APPR. PAVEMENT
L - VARIABLE - MAX. 20 WARPED PAVEMENT
20 g o g 3ge
‘ ! | —BARS G ﬂ«—»‘
‘ B -t
|
1 Y —
TY ZHJ
e .
| ~ - v .
. T\_BARS E o
BARS F DETAIL WHEN USED
N3 DIAMETER B
WEEP HOLE ADJACENT TO CURB
< KEYED CONST. JOINT WITHOUT GUTTER
BARS B
. : A BARS C & H
L] % APPROACH GUTTER
9" MIN. KEYED CONSTE. JOINT BARS D
12" MIN. WARPED GUTTER
g g Nl ]
- o4 7 :
A X
BARS G I
BARS C :
FRONT ELEVATION VIEW o e mmase
(GUTTER REMOVED) ] ]
© BARS F —~. N
< > HARDWARE
SECTION B-B +|STEPS. s N | cuoTH
o |SEE NOTE 5. — ! ™ WEEP HOLE.
DI-4A L DI-4B L DI-4C =z — = . SEE NOTE 8.
= i | i - | = t !
| ! T ‘ T | T P :
N \\ T . T N B T | 0 N
| | 2 = “ i [ s |
T - = A N
FLOW T Flow FLOW » SNSRI
T ——
| el 2
I |
FOR USE ON GRADES i
FOR USE IN SAGS
BOTH SIDES TO BE SYMMETRICAL SECTION A-A SHEET 10F 2
SPECIFICATION
REFERENCE
STANDARD CURB DROF INLET
|1 |1 . |
56 48" PIPE: MAXIMUM DEPTH (H) = 8 233
e VIRGINIA DEPARTMENT OF TRANSPORTATION 502




TABLE OF QUANTITIES

DI-4A,4B,4C

AREA OF REINFORCING STEEL
TYPE L sLoT Concrete BARS A BARS B BARS C BARS D BARS E BARS F | BARS G | BARS H  |WEICHT
Fi. Sq. Ft. Cu, Yds. No. | Lin. Ft. X | No Lin. Ft, X No.| Lin. Ft. X | No.|Lin. Ft. X |No.|Lin. Ft. X|No.|Lin. Ft.X|No.|Lin. Ft.X|No.|Lin. Ft.X| Lbs.
DI-4A 4 1.83 4.65 5 | 48" - 6 | 7-6" 2 | a8 |- - 1] r-0" 4] 2-8" [ 104
6' 2.75 5.07 5 6'-8" 3| 6-7"to6-10" | 8 | 7-6" o | a-g" 4] 20" [3] v |9 10" [4]| 2-8" | 1182
8' 3.67 5.5 5 | s8-8 7 | 6-7"t0o 610" | 8 | 76" o | 4-g8 [4 ] 40" [3] 16 |o| 10" [4] 2-8" | 209
10" 4.58 5.96 5 | 10'-8" 1| 6-7"to 6-10" | 8 | 7'-6" 2 | 4-8" 4] 6-0" [3] 16 |9 1-0" [4] 2-8" | 256
DI-4B 12 5.50 6.40 5 | 128" [15] 6-7"to 6-10" | B | 7-6" 2 | 4-8 [4] 80" [3] 16 |9 1-0" [4] 2-8" | 302
14 6.42 6.85 5 | 148" [19] 67 tor-10" | 8| 7-6" 2 | 4-g8" [4 ] 0-0" [3] 16" |9 1-0" [4] 2-8" | 349
16' 7.33 7.30 5 | -8 [23] 8-7"to B-10" | 8| 7-6" o | 4-8" [4 [ 12-0" [3] 16 |o| 10" [4] 2-8" | 396
18" 8.25 7.74 5 | 18-8" [27] 6-7"to 6-10" | B | 7-6" o | a-g" |4 1400 [3] v |9 10" |4 ] 2-8" | 443
20’ 9.17 8.19 5 | 208" [31] 6-7"to 6-10" | 8 | 7-6" 2 | 4-8 [4]w-0" [3] 16 |o| 1-0" [4] 2-8" | 489
8' 367 5.48 5 | 8-a" 6 | 68-7"to 6-10" | 10| 7'-6" 2 | 48 |8l 20 |6] vt 7] 10" [4a] 228" [ 220
10" 4.58 5.92 5 | 10-8" [10] 6-7"to6-10" | 10| 7-6" 2 | 4-g8 [s8 ] 30 |6]| 16 |7 1-0" [4a] 2-8" | 267
12' 5.50 6.37 5 | 128" [14] 67" to6-10" | 10| 7-8" 2 | 4-8 [8] 40" [6] 16" |7] 10" [4a] 2-8" | 314
DI-4C 14! 6.42 6.81 5 | 148" [18] 6-7"to 6-10" | 10| 7-6" 2 | 4-g8 [s8] 50" 6] 16 |7 1-0" [4a] 2-8" | 360
16’ 7.33 7.26 5 | 168" [22] 6-7"t0 6-10" |10 | 7-6" 2 | 4-8 [8] 60" |6] 16" |7] 10" [4a] 2-8" | 407
18’ 8.25 7.70 5 | 188" [26] 68-7"to 6-10" | 10| 7-6" 2 | 4-g8 [s8] 7-0" 6] 16" |7] 10" [4a] 2-8" | 454
20' 9.17 8.15 5 | 208" [30] 6'-7"to 610" | 10 | 7-6" 2 | 4-8 [s] 80" [6] 16" |7] 10" [4a] 2-8" | 501
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" 12. LENGTH OF SLOT (L) WILL IN EVERY CASE,
OR GREATER. FOR DETALS SEE STANDARD ST-1. BE SHOWN ON PLANS.
2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 13, IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
MEASURED FROM THE INVERT OF THE OUTFALL WITH INTEGRAL CURB, GUTTER IS TO BE
PIPE TO THE TOP OF THE STRUCTURE. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY OMITTED (SEE DETAIL).
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
FOR ESTIMATING PURPOSES AND THE ACTUAL TO ABUTTING CONCRETE TO PREVENT 14. STANDARD INLETS MAY BE CONSTRUCTED WITH
DIMENSIONS SHALL BE DETERMINED BY THE SETTLEMENT. CONCRETE BLOCKS IN ACCORDANCE WITH THE
CONTRACTOR FROM FIELD CONDITIONS. DETAILS SHOWN ON STANDARD DRAWING DI-MB.
8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
TO BE SHAPED IN ACCORDANCE WITH STANDARD 12"X12" PLASTIC HARDWARE CLOTH '/ MESH THE EXPANSION JOINTS WILL APPLY ONLY TO
IS-1. THE COST OF FURNISHING AND PLACING ALL OR GALVANIZED STEEL WIRE, MINMUM WIRE CURB AND GUTTER.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE DIAMETER 0.03", NUMBER 4 MESH HARDWARE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. CLOTH ANCHORED FIRMLY TO THE OQUTSIDE 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
OF THE STRUCTURE. (H) OF 6'-10" WITHOUT PIPES. THE AMOUNT
4. IN THE EVENT THE INVERT OF THE OUTFALL DISPLACED BY PIPES MUST BE DEDUCTED TO
PIPE IS HIGHER THAN THE BOTTOM OF THE 9. ALL REINFORCING STEEL SHALL HAVE A MIN. OBTAIN TRUE QUANTITIES. FOR INLETS OF
STRUCTURE, THE INVERT OF THE STRUCTURE COVER OF 2", DIFFERENT DEPTHS ADD OR SUBTRACT 0.49
SHALL BE SHAPED WITH CEMENT MORTAR TO CUBIC YARDS OF CONCRETE FOR EACH FQOT
PREVENT STANDING OR PONDING OF WATER 10.  ALL REINFORCING STEEL TO BE CUT CLEAR OF OF DEPTH.
IN' THE STRUCTURE. THE COST OF FURNISHING ALL OPENINGS BY 2"
AND PLACING ALL MATERIALS INCIDENTAL TO 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
THE SHAPING IS TO BE INCLUDED IN THE BID 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3 OF 2 IS TO BE L 416" AT 4.10 LBS./FT..
PRICE FOR THE STRUCTURE. (3000 PSI). PRECAST CONCRETE IS TO BE
4000 PSI. 18. X DENOTES LENGTH OF ONE (1) BAR.
19. ALL REINFORCING BARS TO BE #5.
Sheet 2 of 2
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1-#5 BAR J EACH CORNER

BARS
¢ (#5 o 2 iy NOTES
= 4 \:A TW, - %, % ‘i L3N w7
0 [Ex e el e e o e/t DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9. ALL REINFORCING STEEL SHALL HAVE A MIN.
(los oo MINIMUM DEPTH (H) TO BE 8'-0". MAXIMUM. COVER OF 2'.
e L] DEPTH TO BE 20'-0". FOR INLETS LESS THAN
Hos 1T 8'USE STANDARD DI-4A, 4B, AND 4C. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
A - H. ALL OPENINGS BY 2".
SO e el L THE "H" DIMENSION SHOWN ON THE STANDARDS
ol - L L = BARS J1 AND SPECIFIED ON THE PLANS WILL BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
S e i #5 @ 12" Cc-C  MEASURED FROM THE INVERT OF THE OUTFALL (3000 PSl). PRECAST CONCRETE IS TO BE
% el PIPE TO THE TOP OF THE STRUCTURE. 4000 PSI.
L PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
1'% b FOR ESTIMATING PURPOSES AND THE ACTUAL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
N ER— T—] DIMENSIONS SHALL BE DETERMINED BY THE SHOWN ON PLANS.
S T R4 B CONTRACTOR FROM FIELD CONDITIONS.
I 13.1F INLET IS CONSTRUCTED IN MEDIAN CURB OR
8“‘ 4o g WHEN SPECIFIED ON THE PLANS THE INVERT IS WITH INTEGRAL CURB, GUTTER IS TO BE
o S g - TO BE SHAPED IN ACCORDANCE WITH STANDARD OMITTED (SEE DETAIL WITH STANDARD DI-
510 IS-1. THE COST OF FURNISHING AND PLACING ALL 44, 4B, 40).
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 14, IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
SECTION A-A TO BE KEYED. ALL SPLICES IN BARS V TO BE
IN THE EVENT THE INVERT OF THE OUTFALL A MINIMUM OF 40 DIAMETERS (20').
PIPE IS HIGHER THAN THE BOTTOM OF THE
fSEE NOTE 19. STRUCTURE, THE INVERT OF THE STRUCTURE 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-4A,
i e SHALL BE SHAPED WITH CEMENT MORTAR TO 4B, 4C.
5 P4 & er e & . PREVENT STANDING OR PONDING OF WATER
= B S IN THE STRUCTURE. THE COST OF FURNISHING 16. QUANTITIES SHOWN ARE FOR MINIMUM INLETS OF
L A . < : AND PLACING ALL MATERIALS INCIDENTAL TO EACH TYPE. FOR INLETS OF GREATER DEPTH
" . . SUBBASE THE SHAPING IS TO BE INCLUDED IN THE BID (H) OR LONGER SLOT (L) INCREMENTS SHOWN
- PRICE FOR THE STRUCTURE. PER FOOT MUST BE ADDED.
W 2 LARDW ARE THE AMOUNT OF CONCRETE AND STEEL
¥ BARS V [ ] CLOTH STEPS ARE TO BE PROVIDED. FOR DETAILS SEE DISPLACED BY PIPES MUST BE DEDUCTED TO
~ - | STANDARD ST-1. OBTAIN TRUE QUANTITIES.
k4 @ 8" CC bl 3" DIAMETER
iy N WEEP HOLE. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 17. FOR NUMBER OF BARS A-H REQUIRED AND
1 1l SEE NOTE 8. LENGTH SEE TABLE OF QUANTITIES FOR
- r R I v #4 X 8" SMOOTH DOWELS AT APPROXIMATELY STANDARD DI-4A, 4B, 4C.
] 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
A : L A TO ABUTTING CONCRETE TO PREVENT 18. FOR DESCRIPTION AND LOCATION OF DIMENSION
ok j SETTLEMENT. IN LIEU OF DOWELS A 2" X 4" L SEE SHEET STANDARD DI-4A, 4B, 4C.
STEPS REQ'D. | NOTCH MAY BE PROVIDED. SEE STANDARD
SEE NOTE 5.4 | T-DI-3, 4 FOR ALTERNATE DESIGN. 19. FOR ALL DETALS, DIMENSIONS AND REINFORCING
STEEL ABOVE THIS LINE, SEE STANDARD DI-4A,
| \ 3" DIAMETER WEEP HOLE TO BE LOCATED TO 4B, AND 4C.
OPTIONAL | [ DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
conaT = | T 12"X12" PLASTIC HARDWARE CLOTH '/" MESH 20. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
: A OR GALVANIZED STEEL WIRE, MINIMUM WIRE THE PLANS.
JONT———p e, L BaRs 01, 5 DIAMETER 0.03", NUMBER 4 MESH HARDWARE
N[ 7 I e 5" C-C CLOTH ANCHORED FIRMLY TO THE OUTSIDE
&.‘ | 4 EACH FACE OF THE STRUCTURE.
e |
- e = D BYAY 2
B b A BN !
~ BARS J #5
e 12" C-C

INCREMENTS TO BE ADDED

1-#5 BAR H, EACH ALTERNATE CORNER APPROX‘MATE QUAN—H—HES FOR FOR EACH ADDITIONAL FOOT OF
SECTION THROUGH ELEVATION MINIMUM &' DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
SUTEDPLE O o o STEEL | rvee |queigon §) - Renmomene | concrere . :
CONCRETE STEEL CONCRETE STEEL
BARS J BARS J1 BARS V DI- LIN. FT. LBS. CU. YDS. CU. YDS. LBS. CU. YDS. LBS.
NO. LENGTH NO. LENGTH NO. LENGTH | | 4AA 4'-0" 798 5.14 0.479 84 - -
REQUIRED REQUIRED REQUIRED 455 60 56 - 0179 51 00 e
aX(H +2) | 5-0" 4H46 56" 60 H-1-4" | | 4cc 80" 914 5.97 0.479 B4 0.22 235
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REFERENCE
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DI-4D,4E,4F

GALVANIZED PLATE TO BE BENT ON AN ANGLE OF 68°30'

oo
EXPANSION <—>E
" EXPANSION JOINT
JOINT 7 SPACES 2! BACK OF SIDEWALK AND IS TO BE ANCHORED WITH 4" X 4" STUD SHEAR
e 4" / CONNECTORS WELDED TO BENT PLATE AT 2' C-C.
) e elg Y | TYPE A NOSE DETAL SHALL BE USED WITH CG-3 AND
R‘\ al, CG-7 STANDARDS. TYPE B NOSE DETAL SHALL BE
= USED WITH CG-2 AND CG-6 STANDARDS.
T BARS C 56
1 & = L2V2u><2\/2u><\/4u
iin BARS G o | 51/ 1 CALVANIZED
T ~——BARS D BARS B o|» BENT PLATE
% N[ i ! 616" 6" o) f%% % —_ -
ik BARS F HE ’ S
/ ‘ 14 5 a - |
[N L ~X
Tl | L * Wil ~
SR PR i CTPo 958
5 % ~ J ‘ 1 | L Zoqn ™ g % TYPE B
1% Nl A 1/,"X4" STUD SHEAR
%] o = =g / CONNECTOR WELDED TO
ANGLE IRON @ 2' C-C.
- 8"R
e} L = _ _ 1 L=BAR F BARS A— FACE OF CURB
° ~ NOSE DETAILS
CRACK CONTROL JOINT  GUTTER CRACK CONTROL JOINT — =
> o < o o
1eos“ mk PLAN VIEW 6' MIN. APPROACH PAVEMENT
: T)A 10" MAX. WARPED PAVEMENT
L - VARIABLE - MAX. 20'
21 g ‘8” 41-Q" | B 8" 3 A >
| - | «—BARS G 7 ‘o
% — - im /j 1 1-0"
‘T - b
X o B R O
RN g r — _ DETAIL WHEN USED
N\ oags ¢ RS Y ADJACENT TO CURB
N~ WEEP HOLE. B keveD BARS A WITHOUT GUTTER
SEE NOTE 8. APPROACH GUTTER KEYED
N WARPED GUTTER JO‘NTW BARS C & H \*HS APPROACH GUTTER
306 ) | 5\0/ PARPED GUTTER
BARS F=—T BARS G
. ' — ., SUBBASE
e} . - 2 P
Jﬁ" : lBars ¢ T  HARDWARE CLOTH
FRONT ELEVATION VIEW BARS B \ g o ARS E S i N_WEEP HOLE.
(GUTTER REMOVED) ‘ +|STEPS. SEE| - SEE NOTE 8.
3'-0" SINOTE 65—
= =
SECTION B-B =
D-eD DI-4E ] DI-4F =
‘ ! i = i _
T T 5
*‘ v \ T
- o | 3" 6'-2" ‘8“
et | ‘ 7-6" ‘
i . S E%?H %\EDE@ %éGSBE SECTION A-A
FOR USE ON GRADES SYMMETRICAL. SHEET 10F 2

SPECIFICATION

REFERENCE
b S6" 48"
“00 54\\ 6@\\

PIPE: MAXIMUM DEPTH
MAX. PIPE: MAX. (H) =

STANDARD CURB

(H) -
8\

DROP
8\

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

C WITH UTILITY SPACE )
¢ WITHOUT UTILITY SPACE )

104.18




DI-4D,4E,4F

TABLE OF QUANTITIES

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

2. 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.

3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL
BE MATERIALS INCIDENTAL TO THE SHAPING IS TO

4. 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.

5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1.

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

Sheet 2 of 2

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY

8. 3

10
TO ABUTTING CONCRETE TO PREVENT
SETTLEMENT. IN LIEU OF DOWELS A 2" X
NOTCH MAY BE PROVIDED. SEE STANDARD
T-DI-3, 4 FOR ALTERNATE DESIGN.

DIAMETER WEEP HOLE TO BE LOCATED TO
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
12"'X12" PLASTIC HARDWARE CLOTH !/4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TQ THE OUTSIDE
OF THE STRUCTURE.

40

9. 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 PSIH. PRECAST CONCRETE IS TO BE
4000 PSI.

THIS STANDARD IS INTENDED FOR USE IN CURB
AND GUTTER SITUATIONS ONLY.

IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
WITH INTEGRAL CURB, GUTTER IS TO BE
OMITTED (SEE DETAIL).

C-C TO BE PLACED IN ALL AREAS ADJACENT

AREA OF REINFORCING STEEL
TYPE L SLOT Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G BARS H WEIGHT
Ft. Sqg. Ft. Cu. Yds. No.|Lin. Ft.X]| No. Lin. Ft. X NoLin. Ft.X [No.|Lin. Ft.X|No.|Lin. Ft. X|No.Lin. Ft. X|NoJLin. Ft. X|No.|Lin. Ft. X| Lbs.
DI-4D 4! 1.83 5.60 5 4'-8" - - 6 9'-2" |6 4'-8" | - - - - 13 1-o 4| 4'-6" 144
B' 2.75 6.02 S 6'-8" 5 | B'-7" to 6'-10" |8 9'-2" |6 4'-8" 1 4 2'-0" |3 1-6" |1 1'-0" 4| 4'-6" 205
B8' 3.67 6.46 5 8'-8" 7 [ 8-7" to 6'-10" |8 9'-2" |6 4'-8" |4 4'-0" |3 1-6" |1 1'-0" 4| 4'-6" 252
10' 4.58 6.91 5] 10-8" M | 6-7"to 6'-10" |8 9'-2" |6 4'-8" 1 4 6'-0" |3 1-6" |1 1'-0" 41 4'-6" 299
DI-4E 12! 5.50 7.35 5| 12'-8" 15 | 6'-7" to 6'-10" | B 9'-2" |6 4'-8" |4 8'-0" |3 1-6" |1 1'-0" 4| 4'-6" 345
14! 6.42 7.80 S| 14'-8" 19 | 6'-7" to 6'-10" |8 9'-2" |6 4-8" |4 ] 12'-0" |3 1-6" |1 1'-0" 41 4'-¢6" 392
16’ 7.33 8.25 5| 16-8" | 23 |6-7" to 6'-10" |8 9'-2" |6 4'-8" |4 | 10'-0" |3 1-6" |1 1'-0" 41 4'-6" 439
18' 8.25 8.69 S| 18'-8" | 27 | 6'-7" to 6'-10" |8 9'-2" |6 4-8" |4 ] 14'-0" |3 1-6" |1 1'-0" 41 4'-¢6" 486
20! 9.17 9.14 5] 20-8"| 31 |6'-7" to 6'-10" |8 9'-2" |6 4'-8" |4 | 16'-0" |3 1-6" |1 1'-0" 41 4'-6" 532
8' 3.67 6.43 S 8'-8" 6 | 6'-7" to 6'-10" |10 9'-2" |6 4'-8" |8 2'-0" |6 1'-6" 9 1'-0" 41 4'-6" 267
10 4.58 6.87 5| 10-8" 10 | 6'-7" to 6'-10" |10 9'-2" |6 4'-8" |8 3'-0" |6 1'-6" 9 1'-0" 41 4'-6" 313
12 5.50 7.32 S| 12'-8" 14 | 6'-7" to 6'-10" |10 9'-2" |6 4'-8" |8 4'-0" |6 1'-6" 9 1'-0" 41 4'-6" 360
DI-4F 14! 6.42 7.76 5| 14'-8" 18 | 6'-7" to 6'-10" |10 9'-2" |6 4'-8" |8 5'-0" |6 1'-6" 9 1'-0" 4 4'-6" 407
16’ /.55 8.21 S| 16'-8" | 22 | 8'-7" to 6'-10" |10 9'-2" |6 4'-8" 18 6'-0" |6 1'-6" 9 1'-0" 41 4'-6" 454
18' 8.25 8.65 5| 18-8" | 26 | 6-7" to 6'-10" |10 9'-2" |6 4'-8" |8 7'-0" |6 1'-6" 9 1'-0" 41 4'-6" 500
20' 9.17 9.10 5| 20'-8" | 30 | 6'-7" to 6'-10" |10 9'-2" |6 4-8" |8 8'-0" |6 1'-6" 9 1'-0" 41 4'-6" 547
NOTES

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 0.28
CUBIC YARDS OF CONCRETE FOR EACH FOOT
OF DEPTH.

LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
OF 2 1S TO BE L+18" AT 4.10 LBS./FT..

X DENOTES LENGTH OF ONE (1 BAR.
ALL REINFORCING BARS TO BE #5.

INLET MAY BE USED WITH LARGER
LONGITUDINAL PIPES (60" MAXIMUM)
PROVIDED UTILITY SPACE CLEARANCE

IS NOT NEEDED, HORIZONTAL CLEARANCE
BETWEEN ADJACENT PIPES IS ADEQUATE
AND MINIMUM HEIGHT (H) EQUALS PIPE
DIAMETER PLUS 3 FEET.

56\\
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PIPE: MAXIMUM DEPTH
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VIRGINIA DEPARTMENT OF TRANSPORTATION

(WITH UTILITY
(HD

SPACE) “RereRence.
8 | 233
302




DI-4DD,4EE,4FF

NOTES
= - - . ‘,5*’457 ‘&,7 =
@ sy AT J—“‘ifﬂ% 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
{ MINIMUM DEPTH (H) TO BE 8'-0". MAXIMUM. ALL OPENINGS BY 2'".
A DEPTH TO BE 16'-0", FOR INLETS LESS THAN
BAR J S 8 USE STANDARD DI-4D, 4E, AND 4F. 11, CAST-IN PLACE CONCRETE IS TO BE CLASS A3
W5 e 12" 0C ;oﬂﬁ (3000 PSI). PRECAST CONCRETE IS TO BE
15 = |pe 2. THE "H" DIMENSION SHOWN ON THE STANDARDS 4000 PSI.
IS o ﬂ AND SPECIFIED ON THE PLANS WILL BE
o| ¥ Dl | MEASURED FROM THE INVERT OF THE OUTFALL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
5 ‘H PIPE TO THE TOP OF THE STRUCTURE, SHOWN ON PLANS.
0| PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
. 3 FOR ESTIMATING PURPOSES AND THE ACTUAL 13. IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
R N — % DIMENSIONS SHALL BE DETERMINED BY THE WITH INTEGRAL CURB, GUTTER IS TO BE
> %;‘fbé, TN ST TN N S CONTRACTOR FROM FIELD CONDITIONS. i)hDA\T4TEED4F()SEE DETAIL WITH STANDARD DI-
g 60" g 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
— TO BE SHAPED IN ACCORDANCE WITH STANDARD 14. IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
/-6 IS-1. THE COST OF FURNISHING AND PLACING ALL TO BE KEYED. ALL SPLICES IN BARS V TO BE
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE A MINIMUM OF 40 DIAMETER (20").
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
SECTION A-A 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-4D,
4. IN THE EVENT THE INVERT OF THE OUTFALL 4E, 4F.
SEE NOTE 19. PIPE IS HIGHER THAN THE BOTTOM OF THE
r STRUCTURE, THE INVERT OF THE STRUCTURE 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
T . . — SHALL BE SHAPED WITH CEMENT MORTAR TO (H) OF 5'-2" WITHOUT PIPES. THE AMOUNT
D;ﬁ 5% » ebeew PREVENT STANDING OR PONDING OF WATER DISPLACED BY PIPES MUST BE DEDUCTED TO
i ‘ — IN THE STRUCTURE. THE COST OF FURNISHING OBTAIN TRUE QUANTITIES. FOR INLETS OF
i | . ~ AND PLACING ALL MATERIALS INCIDENTAL TO DIFFERENT DEPTHS ADD OR SUBTRACT 0.28
A . N SUBBASE THE SHAPING IS TO BE INCLUDED IN THE BID CUBIC YARDS OF CONCRETE FOR EACH FOOT
e ‘C* — 74& HARDW ARE PRICE FOR THE STRUCTURE. OF DEPTH.
; CLOTH 5. STEPS ARE TO BE PROVIDED. FOR DETALS SEE 17. FOR NUMBER OF BARS A-H REQUIRED AND
WEEP HOLE. STANDARD ST-1. LENGTH SEE TABLE OF QUANTITIES FGR
SEE NOTE 8. STANDARD DI-4D, 4E, 4F.
BARS V 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.
#4 @8 CC 18. FOR DESCRIPTION AND LOCATION OF DIMENSION
7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY L SEE SHEET STANDARD DI-4D, 4E, 4F.
T N 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
. V TO ABUTTING CONCRETE TO PREVENT 19. FOR ALL DETAILS, DIMENSIONS AND REINFORCING
e STEPS REQUIRED. SETTLEMENT. IN LIEU OF DOWELS A 2" X 4" STEEL ABOVE THIS LINE, SEE STANDARD DI-4D,
SEE NOTE 5. ‘ A NOTCH MAY BE PROVIDED. SEE STANDARD 4E, AND 4F.
T-DI-3, 4 FOR ALTERNATE DESIGN.
(. [ 20, INLET MAY BE USED WITH LARGER
‘ | 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO LONGITUDINAL PIPE (72"MAXIMUM), PROVIDED
y OPTIONAL ‘ DRAIN SUBBASE MATERIAL. WEEP HOLE WITH UTILITY SPACE CLEARANCE IS NOT NEEDED,
g A CONSTRUCTION 12"'X12'" PLASTIC HARDWARE CLOTH /4" MESH HORIZONTAL CLEARANCE BETWEEN ADJACENT
“r JOINT [ OR GALVANIZED STEEL WIRE, MINIMUM WIRE PIPES IS ADEQUATE AND MINIMUM HEIGHT (H)
: | DIAMETER 0.03", NUMBER 4 MESH HARDWARE EQUALS PIPE DIAMETER PLUS 3 FEET.
. [ BARS T CLOTH ANCHORED FIRMLY TO THE OUTSIDE
Pl #5 © 12" C-C. OF THE STRUCTURE. 21. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
‘gfé | 4 EACH FACE THE PLANS.
. —u To i T e T a Py 9. ALL REINFORCING STEEL SHALL HAVE A MIN.
co z T s s s s S COVER OF 2"
NT BARS J
#5 @ 12" C-C
1#5 BAR J EACH CORNER
1#5 BAR J, EACH ALTERNATE CORNER APPROXIMATE QUANTITIES FOR INCREMENTS TO BE ADDED
‘ FOR EACH ADDITIONAL FOOT OF
SECTION THROUGH ELEVATION MINIMUM 8" DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
TYPE | DIMENSION L | REINFORCING CONC. H L
SCHEDULE OF(SEEE\N@TFEOﬁC\NG STEEL SEE NOTE 18 STEEL conc. STEEL cone. STEEL
DI- LIN. FT. LBS. CuU. YDS. CU. YDS. LBS. CU. YDS. LBS.
BARS J BARS U1 BARS V
oo e 4DD 40" 968 6.19 0.560 99
NO. NO. NO.
reQD. | FENCTH | reqin. REQ'D. 4EE 6'-0" 1029 6.61 0.560 99 0.22 23.5
4H +10| s'-0" 4H+8B| 7-2" 72 H-1'-4" 4FF 8'-0" 1091 7.02 0.560 99 0.22 23.5

SPECIFICATION
REFERENCE

233
302

STANDARD CURB DROP

56\\

43"

PIPE: DERPTH

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

(WITH UTILITY SPACE)
16

(H)

3" 10O

104.20




Bﬁ Bﬁ 5o4n
5'-4" 5l-4n 3-0" w
W
T 1 T T 17 T /\ ! W )
Wi A b NER N e
b 2 A s A
mo ol . .
LI SECTION A-A
3'-5" COLLAR
‘LTE\’L - 3‘TJ\ DETAL A s
%N—hm =<
B—e] B R B
DITCH PLAN soxso gazs MEDIAN PLAN 30
STEPS - 20 REQUIRED STEPS 5'-4"
ST'D. ST-1 =1Ir s
. SECTION B-B

SEE ST'D.DI-7 FOR
CHAMBER DETAILS

DITCH LINE SECTION

WEL

BAR © 7.65 LBS/FT
(ASTM AG15,

prxan [= GRADE 60)

STUD SHEAR L2"X2"'X %"

CONNECTO

DETAIL A

MINIVIOM
PPE SIZE | H

120 2iogn
15 | 3o |
18" 340
24" 310"
30" 4-5n
36" 5-0"
42" 56"

L2Y/2 X2/ X /"

| WEEP HOLE.

SEE NOTE 8.
[ W3
Q=
“|Z sk = /k;\\\?&
e : /
—lm
V|2 ; -
e P (GALVANIZED)
MEDIAN DITCH SECTION COLLAR DIMENSIONS TQ BE /"

2" DIAMETER BAR
@ 10.68 LBS/FT OR
NO. 14 BILLET STEEL

LARGER THAN GRATE DIMENSIONS

W3 AND

=

I

~

o0

10.

.

.STEPS ARE TO BE PROVIDED WHEN H IS 4'-

30

NOTES

. 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 QUTFALL 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.

0" OR
GREATER. FOR DETAILS SEE STANDARD ST-1.

CHAMBER MAY BE CAST IN PLACE, PRECAST, BRICK OR
CONCRETE BLOCK. SEE DI-7 FOR DETAILS.

. WHERE PAVED DITCHES ARE REQUIRED, JOINTS ARE TO

BE DOWELED WITH #4 X 8" SMOOTH RODS AT
APPROXIMATELY 12" C-C IN ALL AREAS ADJACENT TO
ABUTTING CONCRETE TO PREVENT SETTLEMENT. IN LIEU
OF DOWELS A 2" X 4" NOTCH MAY BE PROVIDED. SEE
ST'D T-DI-3, 4 FOR ALTERNATE DESIGN.

DIAMETER WEEP HOLE TO BE LOCATED TO DRAIN
SUBBASE MATERIAL. WEEP HOLE WITH 12"X12" PLASTIC
HARDWARE CLOTH !/4" 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 MINIMUM COVER

OF 2" AND BE CUT CLEAR OF ALL OPENINGS BY 2".

CAST-IN PLACE CONCRETE IS TO BE CLASS A3
(3000 PSh. PRECAST CONCRETE IS TO BE 4000 PSI

PROVIDED SAFETY SLABS WHEN SPECIFIED ON THE
PLANS.

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

SUBJECT TO TRAFFIC,

COLLAR
(GALVANIZED)
Ggél%‘NBGAR P?;‘QDA COVER DIMENSIONS AND QUANTITIES
CHART TYPE W1 w2 W3 W4 |>%D D1 D2 | X Z
GRATE| MAXIMUM N
Tube | DIVENSION ALA2,A3 3‘70%“ 2703/4” 2"0%6” W,O%H g 4 30 [140] 900
A | B
B1,62,83,84 " el o o
NREEES Croocs | 279" | 2= [16%"| 1-6%s"| 8" |4/ |4V, 16" 28
Al " s E Il 230 | 1-8Vg | -8Vt 120 | 9" g |19 | 2r-gn
* TOLERANCE =+ V5

REV. 7/05
104.21

STANDARD DITCH DROP

INLET

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

233
302




8"

A

A

PLAN

(COVER REMOVED)
A-4-4 (12" -
B-3-0" (12" -
A-4'-10" (42" PIPE)

B-3'

-6" (42"

36" PIPE)
36" PIPE)

PIPE)

H VARIABLE

]

OO0 0000

VARIABLE 2" MIN. 8"

c—

M~ WEEP
SEE N

T e

e e

CAST

FOR USE WITH 12"

SECTION A-A
IN PLACE

TO 42"

RECOMMENDED MINIMUM

HEIGHT CHART

PIPE

H DIMENSION

SIZE

CONC.

CORR.

METAL

1on

g

2

_gn

150

21-9!/,

o

_g"

18"

3-0l/,"

2'-

1

o1

33,

3

_on

24"

Al

3

g

27n

3-10//4"

3

PIPES

CONCRETE COVER

.. (FOR DETALS SEE 30

= SHEET 2 OF 3)
%«—AGGREGATE SEE NOTE7,

HOLE.
OTE 8.

STEPS. SEE NOTE 5.

S2Qpas

PLAN
(COVER REMOVED)

GROUT

?\ f

(FOR DE

VAR\ES

5'MINJ

\

X
et
VA b o
SEE NOTE 4.—L—>

SECTION B-B
PRECAST

NOTES (CONT.)

H VARIABLE

VARIES

|
D

ZSENTEIN |

b [

NO GUTTER

SINGLE GUTTER WHEN DROP INLET
IS ON A GRADE.

DOUBLE GUTTER WHEN DROP INLET
IS IN A SAG BETWEEN TWO GRADES.

FOR DETALS OF PRECAST DI-7 NOT SHOWN HEREON
SEE PRECAST UNIT ASSEMBLY DIAGRAM, PAGE 103.01,
FOR PRECAST GENERAL NOTES, PAGE 103.02 AND FOR
APPLICABLE PRECAST BASE, RISER AND TOP DETAILS,
PAGES 103.07 THRU 103.12.

17. GRATE BARS TO BE PARALLEL TO DITCH FLOW.

_gn

30"

YRRV

3-

PIPE
SIZE

2" | 1sn | 8 |24t | 30" | 38" | 42"

1

330

4\743/4\\

40

_on

MINIMUM DEPTH
H

20" |20-3/4" | 20-8 5| 3 (370 | 4r-2n 4-8l/,0

28"

4-8"

4

_gn

CONCRETE
CUBIC YARDS

9471 1.045 | 1143 |1.339| 1.535 | 1.731 | 1.927

42"

521/,

4

1

INCREMENT PER FOOT OF ADDITIONAL DEPTH (H) g 28

362 CU. YDS.
410 CU. YDsS.

CONCRETE COVER

TAILS SEE

SHEET 2 OF 3
AGGREGATE.

( SEE NOTE7.

P—WEEP HOLE.
SEE NOTE 8.

H-— LIFT HOLES

4.

(12" - 36"
(42" PIPE)

PIPE)

DI-7,7A,78B

(H) TO BE SHOWN ON PLANS.

NOTES

DEPTH OF INLET

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

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 PRICEN FOR THE STRUCTURE.

IN THE EVENT THE INVERT OF THE QUTFALL
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.

REINFORCED CONCRETE FOOTING MAY BE
PRECAST OR CAST-IN-PLACE. TWO LIFTING
HOOKS OF FABRICATORS DESIGN TO BE
PROVIDED IN PRECAST FOOTING

4" DEPTH AGGREGATE #68,#78, OR #8 X 6" WIDTH.
5" DIAMETER WEEP HOLE WITH 12"'X12" PLASTIC
HARDWARE CLOTH !/4" MESH OR GALVANIZED
STEEL WIRE, MINIMUM WIRE DIAMETER 0.03",
NUMBER 4 MESH HARDWARE CLOTH ANCHORED
FIRMLY TO THE OUTSIDE OF THE STRUCTURE.

THE TYPE OF INLET (PRECAST QOR CAST IN PLACE),
DETAILED HEREON, TO BE CONSTRUCTED, WILL BE
AT THE OPTION OF THE CONTRACTOR.

FOR DETAILS OF CONCRETE COVER, COLLAR AND
GRATE AND THE METHOD OF PLACING APPROACH
GUTTER SEE SHEET 2 OF 3.

CAST-IN PLACE CONCRETE IS TO BE CLASS A3
(3000 PSI). PRECAST CONCRETE IS TO BE
4000 PSI

CONCRETE QUANTITIES SHOWN ARE FOR INDICATED
DEPTH (H) WITHOUT PIPES. THE AMOUNT
DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT THE
APPROPIATE CUBIC YARDS OF CONCRETE FOR EACH
FOOT OF DEPTH.

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

PROVIDE SAFETY SLABS WHEN SPECIFIED ON
THE PLANS.

SHEET 1 OF 3

SPECIFICATION
REFERENCE

241
503

STANDARD MEDIAN DROP

2" TO 42" PIPE
VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

104.22




DI-7,7A,7B

DETALS OF CONCRETE COVER AND GRATE

B
5rogn

2" DIAMETER BAR @ 10.68 LBS./FT.
OR NO. 14 BILLET STEEL BAR @ 7.65

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

-2 30"
==

[1-2"
1

]

—GRATE A

O!

>

5i_gn

3-qgn
T

1-Qi-q

" W3/
ot x4 L2"X2"X%

A
STUD SHEAR™ L2/2"X2/2"XV/a"

/B

© CONNECTOR DETAIL A

PLAN VIEW
SEE DETAL

GRATE TYPE
[ OR 1Nl
(FROM PLANS)

#5X5'-0" BARS
(12 REQ'D.

5

) o 43 NETZR

25/8\\

}

B_.. 2Y5"
TN |
|

SECTION A-A

QLZH
SECTION B-B
GRATE A:
BAR SPACING CHART

APPROXIMATE QUANTITIES

GRATE |MAXIMUM DIMENSION

CONCRETE

CLASS A3 STEEL

REINFORCING

TYPE A B

0.423 C. Y.

63 LBS.

T 1\/2\\ 3"

i I n

NOTES

1. GRATE A IS TO BE UTILIZED IN

LOCATIONS NOT NORMALLY
SUBJECT TO TRAFFIC.

2. GRATE B IS TO BE UTILIZED IN

LOCATIONS NORMALLY
SUBJECT TO TRAFFIC.

3. FOR DETAILS OF LOAD CARRYING

GRATE (GRATE B), SEE T-DI-7,
SHEET 103.08.

4. CONCRETE COVER AND GRATE

ARE TO BE FURNISHED AS A
SINGLE UNIT. OUTSIDE
DIMENSIONS OF GRATE TO

BE 3'-4" X 2‘413/4“ (GRATE A)
OR 3'-4" X 2'-1/2" (GRATE B).

5. ALTERNATE METHODS OF

ANCHORING ANGLE IRON WILL BE
ACCEPTABLE IF APPROVED BY THE
ENGINEER.

6. GRATE AND COLLAR ARE TO BE

GALVANIZED.

7. CONCRETE COVER MAY BE

PRECAST OR CAST IN PLACE.

8. CONCRETE TO BE CLASS A3 IF CAST

IN PLACE. 4000 PSIIF PRECAST.

9. GRATE BARS TO BE PARALLEL TO

DITCH FLGOW.

5ogqn

DETALS OF GUTTER AND
METHOD OF PLACEMENT

NOTES
DI-7 NO GUTTERS.
DI-7A  NO GUTTER IN ONE DIRECTION.
DI-78  GUTTER IN BOTH DIRECTIONS.

JOINTS BETWEEN GUTTERS AND CONCRETE COVER
ARE TO BE DOWELED WITH #4 X 8" SMOOTH
RODS @ APPROX. 12" C-C TO PREVENT SETTLE-
MENT. IN LIEU OF DOWELS A 2" X 4" NOTCH MAY
BE PROVIDED.

SEE STANDARD T-DI-3, 4 ALTERNATE DESIGN.

VARIABLE 2:1OR FLATTER.

DITCH GRADE MUST BE ADJUSTED TO MEET
DIFFERENCE IN ELEVATION. SEE LONGITUDINAL
SECTION.

IF DEPTH (D) BECOMES LESS THEN 4", LENGTH
OF WINGS ARE TO BE EXTENDED AS DIRECTED
BY THE ENGINEER.

CURTAIN WALL TO BE LOCATED AT THE END OF
THE PAVED DITCH SECTIONS OF THE DI-7A &
DI-7B THAT ARE NOT ABUTTED BY OTHER
DRAINAGE.

IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW
FOR ADJUSTED GRADE TO INLET, A SPECIAL
GUTTER DETAIL WILL BE REQUIRED ON PLANS.

104.23

VIRGINIA' DEPARTMENT OF TRANSPORTATION

2/\0“’4—5‘ -0 QNLET | |
2 Dk g’ o,k @ O
| | g o | s _ ~Q DITCH INLETy o _
D - — . b —
~ i
SECTION A-A SEE NOTE SEE NOTE J <~ ALSEE NOTE 3
‘ SEE NOTE 4 ‘
BOTH SLOPES FLAT ONE STEEP‘ SLOPE
= ONE INTERMEDIATE SLOPE
- ‘ Q INLET .
; ! . ‘5‘5 . & ) BACK UP BERM
o RS L GUTTER GRADE TO BE PROVIDED
RS SEE _NOTE 6 . ADJUSTED TO MEET AS DIRECTED BY THE
L L INLET ELEVATION ENGINEER (DI-7A ONLY).
= <¢" = 6 |
\ 7 NORMAL MEDIAN
TYPICAL ELEVATION  SEE NOTE 3 f — DITCH GRADE
SEE NOTE 4 SEE NOTE 3 0:10R FLATTER
ONE STEEP SLOPE-ONE FLAT SLOPE BOTH SLOPES STEEP Q
APPROXIMATE QUANTITIES
APPROXIMATE QUANTITY FOR ONE CURTAIN WALL, LONGITUDINAL SECTION
MEASURED FROM BOTTOM OF GUTTER CONCRETE DI-7 | DI-7A | DI-7B (WHEN INLET IS LOCATED
CLASS A3 ABOVE NORMAL DITCH GRADE)
0.241 CU. YDS.
CONCRETE CLASS A3 (CU. YOS NONE | 1.211 145 SEE NOTE 8. et b oF
STANDARD MEDIAN DROPF INLET S REFERENCE
REFERENCE
Il Il
e 2" 170 42" PIPE 21




STANDARD PG-4

PAY LINE FOR INLET

#4X5'-4" BARS B
@ 8" C-C,5 REQ'D:

#4X1-0" BARS D
@ 8" C-C, 6 REQD.

1o -0 -0

SECTION B-B

!’ T - — - = 7 7 = = [
B 1. APRON IS TO BE CONSTRUCTED TQO A DEPTH OF
5 1-0" ON BACK SLOPE SIDE OF INLET (DI-7). ON
D o ROADWAY SIDE, THE DEPTH IS TO BE 1-0" OR TO
?‘C lg 1212 61 [ o THE SHOULDER ELEVATION, WHICHEVER IS LESSER.
i - - A 2. ALTERNATE METHODS OF ANCHORING ANGLE IRON
— WILL BE ACCEPTABLE IF APPROVED BY THE ENGINEER,
re o - “ 3. COLLAR AND GRATE ARE TO BE GALVANIZED IN
K Jl ACCORDANCE WITH THE SPECIFICATIONS.
M) M <
1 4, OUTSIDE DIMENSIONS OF GRATE ARE TO BE
- — - -HKHHH — 340X 211 Yy
1 \ I Joe)
/- 5. ALL CONCRETE IS TO BE CLASS A3.
C SEE DETAL Al %
S 6. NORMAL DITCH IS TO BE TRANSITIONED TO TIE
% SMOOTHLY INTO GUTTER. DITCH GRADE IS TO BE
ADJUSTED AS NECESSARY TO MEET GRADE
Lo I _ 4 | ELEVATION.
7. QUANTITIES SHOWN ARE BASED ON DEPTH H =5'-0'".
C | 8. THE AMOUNT OF CONCRETE DISPLACED BY PIPES
‘ MUST BE DEDUCTED TO OBTAIN TRUE QUANTITIES.
HEX4'-0" BAR A FOR EACH FOOT OF DIFFERENCE IN DEPTH H ADD OR
SUBTRACT INCREMENT AS SHOWN.
© 4" C-C 4 REQD.
9. SEE STANDARD DI-7, DI-7A AND DI-7B FOR DETALS AND
- DIMENSIONS NOT SHOWN HEREON.
Ll
= " <L0PE 10. GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE
= piic ALIGNED PARALLEL TO THE DITCH FLOW.
o
Ls- r 3" DIAMETER APPROXIMATE QUANTITIES
L | WEEP HOLE
o (TYP) CLASS A3 | REINFORCING
CONCRETE STEEL
\ CU. YDS. LBS.
ER 4.091 60
8" ‘ 3-0" ‘ 8" INCREMENT PER FOOT OF DEPTH (H)=0.362 CU. YDS.
i CONCRETE TO BE ADDED WHEN DOUBLE GUTTER IS REQ'D.=1.112 CU. YDS.
- OPEN AREAS AT
#4X3'-6" BARS C ARE TO BE SEALED DOUBLE-EXTRA STRONG BAR © 10658 LS /FT
r@ 8" C-C, 6 REQD. BY WELDING. STEEL PIPE © 6.41LBS./FT. : SR
o CONSTRUCTION \2§ WELD WELD N
7 ,’/JO\NT % N L 2"X2"X3%"
~ | ':
J*(—BAR =] ng“EgR 4 Nl 21X 21Xy
- . /"X 4" SHEAR . ol
4, ‘ 3-0" ‘ 4 CONN‘ECTOR‘ ‘ %" HOLES TO BE DRILLED é%NNECTOR L 2V6"%2Y5" X/,
<o L 25 x2l/e" X!/ IN L 2"%X2"X3%" AT EACH
END OF EACH PIPE.
DETAIL A ALTERNATE DETAIL A
SECTION C-C
SHEET 3 OF 3

DI-7,7A,78B

NOTES

SPECIFICATION
REFERENCE

502

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

12" TO 36"

PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

104.24




CONTINUCUS PIPE
OR PRECAST PLUG B
AS REQ'D. ON PLANS

-] 1.

4'-0" 2.

15" PLAIN_ OR REINFORCED CONCR.
PIPE AS REQUIRED ON PLANS.

NOTES

PRECAST PIPE PLUG SHALL BE SET IN FRESH MORTAR.

PRECAST PLUG SHALL COMFORM TO PIPE MANUFACTURER'S
JOINT DESIGN AND SHALL HAVE A MINIMUM THICKNESS NOT
LESS THAN PIPE WALL THICKNESS.

C A~ - C 3. THIS INLET IS TO BE USED ONLY IN LOCATIONS NOT SUBJECT
e e U *\\‘* - TO TRAFFIC.
% v : f 4. FRAME IS TO BE SECURELY MORTARED TO TEE SECTION.
7 | NOMINAL 5. FRAME AND GRATE SHALL BE GRAY IRON, ASTM A48, CLASS 305
/ DIAMETER : ' ' :
‘oL N~/ _] I 6. THE PRECAST TEE UNIT IS TO COMFORM TO THE REQUIREMENTS
N OF AASHTO M170 FOR 15" CLASS TI REINFORCED CONCRETE PIPE.
IF A PRECAST PLUG IS NEEDED, THE COST OF THE PRECAST PLUG
SECTION B-B SHALL BE INCLUDED IN THE PRICE BID FOR DI-9
o LOCKING
z |5 BAR
o|°r RISER WHEN SLOTS
Elew REQUIRED
=z -
o 2* . OPENING ¥,
Y MORTAR :
L Q ©
©lak :
o | < T
i 7 -
. S — - o x
z i e ™ NOMINAL = 4l =
S ‘ = DIAMETER ¢
ooa - e
Oyt o= .
W == TR = =z
0 = =
2127 | )
\15” PIPE MIN.
SECTION C-C y
't BAR STOP PART PLAN FRAME & GRATE
FRAME PLAN
18V2" ‘ 12V
o — ‘ e
L 4 | 4
ax | R | N
é¢ - 14" R+ | = o
= - E N -
- SN
M \/Zu — - —\¢ [ ]
" T ﬁ LOCKING BAR -+
BAR SLOT = ‘ 9%"
BAR STOP 9%s" W
1"x1" A-36 ‘ 1on ! ‘ 8 |
STEEL BAR ‘ |
SECTION A-A GRATE
A SECTION A-A FRAME
BOTTOM VIEW LOCKING BAR
Ny SPECFICATION
15" PIPE TEE SECTION DROP INLET REFERENCE
233
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. DI-10G, 10H, 10T
| PAY LINE | %"
‘ /2" EXPANSION JOINT ‘ #4 BARS V-2
[ e 18"C-C f#zL BARS B
— |N— K e 8 C-C
-
i ———— 1 \ SEE NOTE 18— -#8 BARS A @ 6" C-C
C ‘ NIl C / DASHED AREA S ALV, MC BX12X3-8"
3 : N JA XYLPE Il DESIGN SEF DETAL A"
2 L& | R b . SUBBASE DETAL "A"
Il N L _ #5 BARS V| 14— migle s g
24" tx‘i USE STANDARD 5o SRR R e ‘ pRDIIARE
! | DI-2 GRATE NI d VRSN \
O WARPED PAVEMENT | +|o [LINoTE 5 [| - WEEP HOLE.
/2" EXPANSION i PLAN 5 ol el | es' SEE NOTE 7.
JOINT F’ D NP #5 BARS H™ 114 = R AVEY/ =
> z1< Al \e 120 cc o #5 BARS V : 4y /4 .
| el P s ce &2 3N Va o
e—o /5" EXPANSION =
\ #8 PLAIN_DOWELS, ¢ \ /| 1,0 X 4" STUD
12" LENGTH, le SR TN S = T
- @ 6" C-C L o o CONNECTOR
— — I 11 o
********** - F*:g‘ = 44 L2 Vo X2YexV 6“‘ o D
- -7 \
SECTION A-A 1o 9l/5"
L> D
— 3 DIANETER T D COLLAR
WEEP HOLE GALV. STEEL
L 2/5"x21/ X1/ 41X L+1-4"
. GALV. WITH /5"X4" STUD SHEAR .
4 BARS V-3, 4 BARS g CONNECTORS @ 2'-0" C-C M #
FACHEND OF INCET i APPROACH PAVEMENT iyl
#4 BARS V-2 4 - o PAVEMENT
© 18"C-C @48?/?,5@ 5 Ujo ELEVATION g ELEVATION
o A
FRONT ELEVATION = SIFN WARPED e ) WARPED
- e PAVEMENT e e PAVEMENT
- = _— Nl
Nlo 1 il = ~ O -
5 I i 1T ™ us mars £
NF e e #4 BARS E o - :
>0 | [Pea e o B4, B8RS o oial ©5 CC
#5 BARS H GALV. MC c - - DY :
@ 3" C-C *7\ /6><12><3¥8“ % 1-1%" #5 BARS U-2 F—,m/g giZE?ARCS,CU 2
‘ e 12" Cc-C
5 : IO SECTION B-B SECTION B-B
SRS - SINGLE SLOT DOUBLE SLOT
-+ 118" TYPE TYPE I
DI -10G DI -10H DI-10
SECTION D-D
L ‘ L ‘ | L ‘
" \ \ \ \
i T T I ! —— :
s T -7 ] L \ T 2
v e 4| FOR DIMENSIONS ( N ( A L =77 b
R S ——
S AND QUANTITIES || ‘ . ‘ . ‘ ‘
. | AND NOTES NOT | | I | FOR USE IN SAGS.
8 30" 8"| . SHOWN SEE ! ! | ! | | | BOTH SIDES TO BE
e SHEET 2 OF 2. L L I | | SYMMETRICAL.
SECTION C-C FOR USE ON GRADES SHEET 10F 2
SPECIFICATION
REFERENCE CONCRETE MEDIAN BARRIER DROP INLET  WITH MB-/D)
1 Il . _ | 1
233 2"-36" PIPE: DEPTH (H)=20"-0" MAX.
VIRGINIA DEPARTMENT OF TRANSPORTATION 104.26




DI-10G, 10H, 101

TABLE OF QUANTITIES
REINFORCING STEEL
TypE | L CONCRETE
. 7 | BARS A | BARS B |BARS E BARS H BARS U-1 BARS U-2 BARS V | BARS V-1 | BARS V-2| BARS V-3|TYPE ||TYPE II
ype ype
Ft.[Cu. Yd. |Cu. Yd. [No.|LnXrt. [No. |[LnXFt. | No.|LnXrFt. [No.|LnXFt. | No| XLn. Ft. No. Xl n. Ft. No.| LnKFt. | No.| LnXFt.[No.| Ln¥XFt.|No.| LnXFt. | |bs. Lbs.
DI-10G | 3' | 2.08 205 |3 ]4-0"]3]4-0"]- - |38]4-0" | - - - - 4B 3-4" | 12 2-6" | 3| 2-4" ] 8] 4-5" 426 | 426
4| 2.26 225 [ 3]15-0 [3]|5-00 [8 [1-4" [38]4-0" |2 ] 5-2"to 5-8"[2 [3-1"tc 3'-7"|48[3-4" | 12| 2-6" [ 4]|2-4"] 8] 4-5" 456 | 451
6' | 2.65 263 | 3]7-0" |3 |7-0"|8 |3-4"|38|4'-0" |4 | 5'-2"to 5-8"|4 |3-1" toc 3'-7" |48 | 3'-4" | 12| 2'-6" | 5| 2-4" | 8 | 4'-5" 499 | 490
8\ 304 302 3 9\70\\ 3 9\,0\\ 8 5\74\\ 38 4\70\\ 6 5\72\\ tO 5"8” 6 3\71\\ J[O 3\77\\ 48 3\,4\\ "2 2"6” 7 2\74\\ 8 4\75\\ 544 531
10' | 3.43 340 | 3 1m0 [3 [11-0" ] 8 [7-4"138]4-0"[8] 52" to 5-8"[8 [3-1"toc 3-7"[48|3-4" 12| 26" [ 8] 2-4"[8] 4-5" 588 | 571
DI-10H [ 12" | 3.82 3.78 | 3 [13-0"] 3 [13'-0"| 8 | 9'-4" |38]4'-0" |10 | 5'-2" to 5'-8" |10 |3'-1" to 3'-7"[48 | 3-4" | 12| 2-6" | 9| 2-4" | 8| 4-5" 631 | 610
14| 4.21 416 | 3 [15-0"] 3 [15'-0" | 8 [11'-4" |38]4'-0" [12 | 5'-2" to 5'-8" |12 |3'-1" to 3'-7"[4B | 3-4" | 12| 2-6" | N[ 2-4" ] 8 [ 4-5" 677 | 650
16' | 4.60 4.54 | 3 [17-0" ] 3 [17'-0" | 8 [13'-4" |38 4'-0" [14 | 5'-2" to 5'-8" |14 |3'-1" to 3'-7"[4B| 3-4" | 12| 2-6" |12 2-4" | 8 [ 4-5" 720 | 690
18'| 5.00 4.94 | 3 [19-0"] 3 [19'-0"| 8 [15'-4" |3B|4'-0" [16 | 5'-2" to 5'-8" |16 |3'-1" to 3'-7" [4B | 3-4" | 12| 2-6" |13 2-4" | 8 [ 4-5" 764 | 729
20'| 5.39 5.32 | 3 |21-0"| 3 |27-0"| 8 |17'-4" |38|4'-0" |18 | 5'-2" to 5'-8" |18 |3'-1" to 3'-7" |48 | 3'-4" | 12| 2'-6" | 15| 2'-4" | 8 | 4'-5" 809 | 770
6'| 2.65 263 | 3| 7-0"]3|7-0"]16[2-0" |38]4-0" |6 | 5-2"to 5-8"|6 [3-1to 3-7"[4B]3-4" | 12]2-6" | 5]2-4"] 8] 4-5" 514 | 501
8] 3.04 302 | 3]9-0"]3]9-0"]16[3-0"|38]4-0"|g| 5-2"to 5-8"|8 [3-1"tc 3-7"[48] 3-4" | 2] 2-6" | 7] 2-4" ] 8] 4-5" 559 | 542
10' | 3.43 340 | 3 [11-0" ] 3 [11-0" [ 16 [4-0" [38]4-0" [1p] 5'-2" to 5-8"|10 |3 1" to 3-7" |48 3-4" | 12| 2-6" [ 8] 2-4"] 8 | 4'-5" 503 | 581
DI-10T[12' | 3.82 3.78 | 3 [13-0"] 3 [13-0"]| 16 |5-0" |38]4'-0" [12 | 5'-2" to 5'-8" |12 |3'-1" to 3'-7"[4B| 3-4v | 12 2-6" | 9] 2-4" [ 8] 4-5" 646 | 620
14 4.21 4.16 | 3 [15'-0"] 3 |15'-0" | 16 |6'-0" |38]4'-0" [14 | 5'-2" to 5'-8" |14 |3'-1" to 3'-7" 48| 3-4" | 12| 2'-6" | 11| 2-4" | 8 | 4-5" 691 | 661
16' | 4.60 4.54 | 3 [17°-0"| 3 |17°-0" [ 16 | 7-0" [38]4'-0" [16 | 5'-2" to 5'-8" |16 |3'-1" to 3'-7" |48 3-4" | 12| 2'-6" [ 12| 2-4" | 8 | 4'-5" 735 | 700
18'| 5.00 494 | 3 119-0"|3 [19-0" |16 | 8-0" |38|4'-0" |18 | 5'-2" to 5'-8"]18 |3 -1" to 3'-7" 48| 3-4" [ 12| 2-6" [13][2-4" ] 8] 4-5" 778 | 739
20'l 5.39 5.32 | 3 [21-0"]3 [21-0" |16 | 9'-0" |38]4-0" [20| 5'-2" to 5'-8" |20 |3'-1" to 3'-7"[48 ] 3-4" | 12| 2-6" |15] 2-4" [ 8] 4-5" 824 | 780
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-Q" 12. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
OR GREATER. FOR DETAILS SEE STANDARD ST-1. (H) OF 3'-0" WITHOUT PIPES. THE AMOUNT
2. THE "H" DIMENSION SHOWN ON THE STANDARDS DISPLACED BY PIPES MUST BE DEDUCTED TO
AND SPECIFIED ON THE PLANS WILL BE THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. OBTAIN TRUE QUANTITIES. FOR INLETS OF
MEASURED FROM THE INVERT OF THE OUTFALL DIFFERENT DEPTHS ADD OR SUBTRACT 0.36
PIPE TO THE TOP OF THE STRUCTURE. 3" DIAMETER WEEP HOLE TO BE LOCATED TO CUBIC YARDS OF CONCRETE FOR EACH FOQT
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY DRAIN SUBBASE MATERIAL. WEEP HOLE WITH OF DEPTH. AND 84 LBS. OF REINFORCING STEEL.
FOR ESTIMATING PURPOSES AND THE ACTUAL 12'"X12" PLASTIC HARDWARE CLOTH /4" MESH
DIMENSIONS SHALL BE DETERMINED BY THE OR GALVANIZED STEEL WIRE, MINIMUM WIRE 13.  LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE OF 2 IS TO BE L +16" AT 4.10 LBS./FT..
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS OF THE STRUCTURE. 14. X DENOTES LENGTH OF ONE (1) BAR.
TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL 8., ALL REINFORCING STEEL SHALL HAVE A MIN. 15, GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2" WATER TOWARD THE INLET THROAT. GRATE
INCLUDED IN THE BID PRICE FOR STRUCTURE. MUST BE REVERSIBLE (RIGHT HAND GRATE IS
9. ALL REINFORCING STEEL TO BE CUT CLEAR OF SHOWN).
4. IN THE EVENT THE INVERT OF THE QUTFALL ALL OPENINGS BY 2".
PIPE IS HIGHER THAN THE BOTTOM OF THE 16.  PROVIDE SAFETY SLABS WHEN SPECIFIED ON PLANS.
STRUCTURE, THE INVERT OF THE STRUCTURE 10.  CAST-IN PLACE CONCRETE IS TO BE CLASS A3
SHALL BE SHAPED WITH CEMENT MORTAR TO (3000 PSl). PRECAST CONCRETE IS TO BE
PREVENT STANDING QR PONDING OF WATER 4000 PSI. 17.  FOR DETAILS AND DIMENSIONS NOT SHOWN FOR
IN' THE STRUCTURE. THE COST OF FURNISHING MEDIAN BARRIER SEE STANDARD MB-7D.
AND PLACING ALL MATERIALS INCIDENTAL TO 1. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN ON PLANS.
PRICE FOR THE STRUCTURE. 18.  QUANTITIES INCLUDE MB-7D.

CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-7D) “RertRCe
12'-36" PIPE: DEPTH (H) = 20'-0" MAX.
W VIRGINIA DEPARTMENT OF TRANSPORTATION 302




TYPE IIDOUBLE CHAMBER, DOUBLE THROAT

DI-104,10K,10L

L 21/5"%X2V5 X1/ 4"
LIMITS OF PAY LINE YGALVAN‘ZED LIMITS OF PAY LINE
L= - [YPE ISINGLE CHAMBER SINGLE THROAT
. ‘ . - ™ LIMITS OF PAY LINE oy ~APPROACH PAVED SHOULDER
WARPED 8" 2-pv | 8"8 \ I I :
PAVEMENT = \ SEE NOTE 2 =ST'D.DI-
77777 77 30" 3-0" COLLAR & GRATE
e s | s Y — | = 8“ 2\74\\ 2\74\\ 8\\
B === : | -
818 =E== h L‘ 2/ X2/ X1/ 4 B
==== 2 GALVANIZED = I BARS V2
‘ oas F SISS= = Va ST'D.DI-1 g SUBBASE
‘ U =sS55= SEE COLLAR & GRATE . I J‘/[ HARDWARE
: Pl [ ] NoTE 1 <SEE DN cLOTH _
- J PLAN NOTE 24 Yi<s ﬁ¥WEEP HOLE. =
<~ <—CONSTRUCTION OR EXPANSION JOINT—= <\ £ fSUBBASE . : K| SEENOTE 5
MC 6X12X3'-2" = HARDWAREN M B [ H—BARS H1 %l
e \ GALVANIZED 5 CLOTH ] — E — LETBARS H <L
| I Ee=E LE B v Rt s v2  Ef
=SS < |Z BARS Hi—T : =/ w2
BARS F === 55 (R L TS
==== SECTION D |7 Bars V.o TYPE Il INLET DY &
i N s s | S oo ~ BARS H2 Il
==== | xan o ¥ 2 S TH{[BARS V1
B S=EES /2 X4 STUD c , ‘ . P T
===8 SHEAR CONNECTOR 1 BARS H-dps ‘ N %j
N boo
,,,,,, — T ~_ | 1
WARPED f e A e e -
P AVEMENT A COLLAR DETAIL [:mf_,N\\: IR 5
ST'D. DI-1
PLAN VIEW BARS H1 TYPE “—V DASHED LINES SHOWN IN
COLLAR & GRATE BARS H2 TYPE I SECTION A-A HEREON
INDICATE 8" THICK BACK-
SECTION A-A WALL FOR TYPE | STRUCTURES
WHICH REQUIRE SINGLE
CHAMBER ONLY.
DOUBLE THROAT S
REFER TYPE II AR v
SEE NO ©l g N
BARS B-1 ST'D. ST-1— 8'-0
e 8" C-C e
VERTICAL .Hﬂ:‘ MR BARS V BARS V1 BARS V2
SINGLE RN o
THROAT . j BARS H i“ EE I T K; I IK; % 3
] I |- . - _e e e e 07 . . . ﬁj—l
,0% > . < - ‘ i A [
e <l I > STD. ST-1 |
— T
AT DL ] s ol L " = s BARS ij:‘ >
V] ol e [ : o - | o= . — N =z
= 3 ol o & :L el ol g BARS H \ﬁ ol 2| o
o 9 o & o R el BARS H2 a2l
— =z * @ o o <
A | L R AN )
L L . — | _ —
- N ‘ | STD. ST-1 |
|
=z nl e K
w ol = < ‘(6_) . ’» : : : ﬁff%’ﬁﬁf N S S
[a] N @ & o je— . . . e _ o . e e o s . Py
[Z I é -
T BARS V I
BARRIER—— | L
BARS B DOWELS -
g v S%;\EON‘ &C*HC SECTION D-D
SECTION B-B (NOT TO SCALE) SHEET 10F o
SEE NOTES ON SHEET 2 OF 2 (NOT TO SCALE)
SPECIFICATION
REFERENCE CONCRETE MEDIAN BARRIER DROP INLET  WITH MB-8A )
233 I I . o |
23 17 247" PIPE: DEPTH (H) = 20" MAX
VIRGINIA DEPARTMENT OF TRANSPORTATION 104.28




DI-104,10K,10L

L 2V5"x21/5! x1/ 4"

TYPE I& IIINLET o ) Galvanized NOTES
Limits of Pay Line I
REINFORCING STEEL
MARK  |SIZE|  NO. LENGTH | SPACE Approach 30" 1. VARIES GREATER THAN:
A 5 e T AS Poved 0'TO 18" MAX. TYPE I CHAMBER.
See Note 9 #4 See Note 7 |See Note 8[SHOWN Shou\der\ 2'-4 4" TO STMAX. TYPE T CHAMBER.
oo Note 11 #4] (2xL)+2 4'-0" 12 8" 18" 8" 2. FOR DETALS AND DIMENSIONS NOT SHOWN FOR
5 See MEDIAN BARRIER, SEE STANDARD MB-8A.
See Note gl #3| 2x(L-4) - 12 Standard DI-1 ﬁq Note 20.
5 Collor & Grate 3. GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER
See Note 11| #4 9 LH2'-4") 8 X THE COLLAR AND EXTENDED INTO SIDEWALLS TO
coweLs  [a ‘} ‘ | WITHIN 2" OF OUTSIDE FACE.
1-0" 6 . s
r See Ngte 6 = Bars V4 E = 4. ALL REINFORCING BARS ARE TO BE GRADE 60
See Note 9l #5|see Note 10 16" 6 = : = STEEL WITH MIN. OF 1/5" CONCRETE COVER.
5 ANY BAR IN CONFLICT ‘WITH PIPE SHELL AND/OR
H #5| (4xH)+10 3-2n 12 N — TOP SLAB OPENING ARE TO BE FIELD CUT TO
+|y  Bar M ol ¢ PROVIDE THE REQUIRED COVER.
H1 #5| (4xH+8 2'-8" 10 818 <ig ST NV
B2 2 e s = 5. DO NOT LOCATE STANDARD ST-1STEPS ON
£z, wce Note o B MCE X 12 CHAMBER WALLS THAT HAVE PIPES WHEN
TYPE I INLET 2 z A Ped POSSIBLE.
. . Bars V
o N T 7 6. 8 DOWELS REQU\RED FOR DI-10L, MIN.
REINFORCING STEEL g| Bars v<;. o iy S abe S BowEL S FOR EACh:
~ X -f ADD\T\ONAL FOOT
MARK  |SIZE NO. LENGTH SPA. I R Pz " 4 DOWELS REQUIRED FOR DI-10K, MIN.
A W4l o) o 4o 2 - \ o ] i\D:Dz‘Lﬂ—OoNALAE%OQT DOWELS FOR EACH
o - C - Al C ’
_ g 8 o CRRX
B #4 9 L+(27-4™ @ » \ AN 7. 12 BARS A REQUIRED FOR DI-10L.
, 16 e " 1] = e
e #5 |See Note 12| 78 © W \ 8. LENGTH OF BARS A, DI-foL= L= (2=67
" Bars H Bars H1 2
V-1 #4 2 H - -2m | 8
Vo 4a < LENGTH —1 | 8" FOR USE ADJACENT TO WALL 9. DO NOT USE WITH DI-10J.
A wa 2 - (2-6") |_AS OR BARRIER WITH SAFETY SHAPE 10. USE 6 BARS F FOR DI-10L TYPE L
See Note 15 See Note 14| See Note 8 [SHOWN (TYPE TI)
B Can " . .
oo Boio 15l %3] 4 v 1 1. DO NOT USE WITH TYPE II
12. ADD 4 ADD\T\ONAL BARS FOR EACH EXTRA FOOT
DOUBLE NO. L . 21. TYPE IDENOTES INLET WITH SINGLE THROAT oF
DOWELS | #4 |SHOWN FOR -0 AND CHAMBER
TYPE | TYPE T DENOTES INLET WITH DOUBLE THROAT 13. USE 12 BARS F FOR DI-10L TYPE TI.
F w5 6 o o AND CHAMBER.
See Note 15 See Note 13 - TYPE ILDENOTES INLET WITH SINGLE THROAT 14. 24 BARS A ARE REQUIRED FOR DI-10L
; u S o AND CHAMBER ADJACENT TO WALL OR BARRIER. i @ ‘
S| 4+ H+8 15. DO NOT USE WITH DI-104.
- g 10" 22. MAXIMUM PIPE SIZE IS 24" DIAMETER.
A HO| 4+ H+16 28 16. A MINIMUM 22" FOOTING DEPTH IS REQUIRED FOR
— ¥ FORMING THE INLET SLOT. SEE PLANS FOR
v 4 30 LENGTH=H] 8 23, 3" DIAMETER WEEP HOLE TO BE LOCATED TO LENGTH L
Vet w5 S 50 DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
5 12" X 12" PLASTIC HARDWARE CLOTH V4" MESH 17. REFER TO PLANS FOR STRUCTURE LOCATIONS,
M 44 g 1on OR GALV. STEEL WIRE, MIN. WIRE DIAMETER 0.03", DATA AND DIMENSIONS.
4 4#4 MESH HARDWARE CLOTH ANCHORED FIRMLY
TO OUTSIDE OF THE STRUCTURE. 18. REFER TO PLANS FOR LOCATIONS OF PIPES
24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON ANDINVERTS.
THE PLANS. 9. FOR TYPE II, COST OF ACCOMMODATION OF
2'-2 | 4-0" Min. | | 6-0" Min. | INLET THROAT IS TO BE INCLUDED IN COST
- 25. WHEN SPECIFIED ON THE PLANS, THE INVERT OF WALL BARRIER.
Min. ‘ ‘ IS TO BE SHAPED IN ACCORDANCE WITH THE
STANDARD [S-1. THE COST OF FURNISHING 20. FOR TYPE II, SEE WALL PLANS FOR WALL
; ‘ =] AND PLACING ALL MATERIALS INCIDENTAL TO FQOTING DETALS
T .
| I R— THE SHAPING IS TO BE INCLUDED IN THE BID
I P PRICE FOR THE STRUCTURE.
[
. O
DI-10J DI-10K DI-10L
Sheet 2 of 2
SPECIFICATION
CONCRETE BARRIER DROP INLET (WITH MB-8A)
Il I . J— | 233
REV. 7/02 2"-24" PIPE: DEPTH (H)= 20" MAX. Yoo
104.29 VIRGINIA DEPARTMENT OF TRANSPORTATION




_LC MAX. 72" - DI-12,12A
| MIN, 3'-8" \ %)
é 7 X DEPTH
e S DIM.
| | s 8" 0'T0 10
IS | - 2" 10T 18!
™~la 30" | =| e 16" 18" TO 25
Xz || <
== ‘ 5 o
J Y
o }g: + - DEPTH
g B f 50 0'T0 12
PL AN o 10" 12' TOo 25'
(SLOT REMOVED) PLAN
E%ECEFFEAGSi[5R (SLOT REMOVED) CONCRETE GUTTER
N SEE NOTE 7 SEE NQTE 7 FOR D124 ONLY
[ o \
IEHIRHR, = HEEEEL N T SIETETEIED
®©| #4 BARS @ B" C-C| 14 N o o
o E.WqEF~444\\ 3 ©| #4 BARS @ 8" C-C |{[\ !
i - E.W., E.F. = i e
éépé A;“L‘ 1 o ﬁL 1 1 1 1 1%
< e S = A
4z , S T T 117 ] .
g:zz . L | 72" CEMENT —= :‘ ‘:‘“i ‘\‘ \‘ gEAgﬁggﬁkAT
ClEs W PLASTER COAT =
5%%5 . N N D STEPS. SEE NOTE 5
o= ’ 3 =5 |
= é() gl LC D . v PIPES ARE TO BE SEALED
<=5 Lo 3 T L & )\ IN PLACE WITH MORTAR
> 8 [ ﬁ@ i I - 0| — ]
‘ | | QY . | A=
- B T | 2 |
- - . - . R . N . B - - - I 1 -
}—'Tk,A“A ‘A,k‘A‘,A,‘ﬁ'—( )—b'—‘ﬁ b e e N
SECTION N6 X 6 - W55 X W5.5
WELDED WIRE FABRIC
HALF SECTION  HALF SECTION
(CAST IN PLACE)

MAXIMUM DEPTH: UNLIMITED, 60" MINIMUM DIAMETER.

BRICK CONCRETE BLOCK

NOTES

USE OF INLET RESTRICTED TO NON-VEHICULAR
LOCATIONS.

DEPTH OF INLET (H) AND LENGTH (L) 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.

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 QUTFALL
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.

6. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1

7. CHAMBER MAY BE PRECAST. SEE STANDARD
103.10 FOR DETAILS.

8. # 4 DOWELS 12" LONG SPACED AT 12" C-C
ALL SIDES.

9. FOOTING MAY BE ROUND OR SQUARE IN SHAPE.
KEY IS TO BE 1" DEEP X WALL THICKNESS + 1".

10. ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

M. ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2",

12. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
(3000 PSI. PRECAST CONCRETE IS TO BE
4000 PSI.

13. ALL REINFORCING BARS TO BE #4.

14. GRATE BARS TO BE INSTALLED SO THEY WILL

BE ALIGNED PARALLEL TO DITCH FLOW.

15.

20.
21.

22.

FOR DETALLS OF CONCRETE SLOT, COLLAR AND
GRATE, AND METHOD OF PLACING APPROACH
GUTTER SEE SHEET 2 OF 3.

PAVED DITCHES ARE TO BE TRANSITIONED TO
MEET INLET GUTTER AS SHOWN IN ST'D. PG-2A.

QUANTITIES SHOWN ARE FOR INLETS WITHOUT
PIPES. PIPE DISPLACEMENTS MUST BE DEDUCTED
TO OBTAIN TRUE QUANTITIES. SEE SHEET 3 OF 3
FOR QUANTITIES.

PROVIDE SAFETY SLABS WHEN SPECIFIED ON
THE PLANS.

SEE TABULATION CHART ON SHEET 3 OF 3 FOR
FOR MINIMUM DEPTH (H).

10" THICK SLAB FOR PIPE SIZES 60" TO 72" IN DIAMETER.
THE TYPE OF INLET DETAILED HEREON TO BE
CONSTRUCTED WILL BE AT THE OPTION OF THE
CONTRACTOR.

DI-12
DI-12A

NO GUTTER.
PERIPHERAL GUTTER.
SHEET 10F 3

SPECIFICATION
REFERENCE

233
302

MUL TIGRATE DROP
FOR PIPE SIZES 12"

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

T0 /72"

104.30




DI-12,12A

SECTION A-A
(CHAMBER NOT SHOWN)
(SLOT MAY BE CAST

BARS H e 3/," C-C
SEE NOTE 5

STEEPEST DESIRABLE

SLOPE 3:1 CONCRETE GUTTER

4" DEPTH

,,%
HARDWARE CLOTH /&

FRAME ANCH%Q*

H - VARIABLE

SECTION B-B
(CHAMBER NOT SHOWN)

GUTTER GRADE
ADJUSTED TO MEET
INLET ELEVATION

- [ 2

BACK-UP BERM TO BE
PROVIDED AS DIRECTED
NORMAL MEDIAN
DITCH GRADE

10:1 SLOPE

@,

LONGITUDINAL SECTION

(WHEN INLET IS LOCATED ABOVE NORMAL DITCH GRATE)

10:1 MAXIMUM
DESIRABLE SLOPE

IN PLACE OR PRECAST)

4" DEPTH AGGREGATE #68,
#78, OR #8 X 6" WIDTH

]

n (2)

B CONCRETE GUTTER TO BE 4'-0" DOUBLE GRATE FRAME
USED WITH DI-12A ONLY
2'-0" SINGLE GRATE FRAME
: s e
~ n ful ful n
A J A
X || Ul I || 1%
| | | [ | S B— [ ——
14" o o o e | |14 t‘ | | || ‘J
[ I[ 1| Il 1L Il ][ Il ]| [ Il ][ I[ ][ Il ]
| o o [ o ‘ || S | |
e o | o | o
; T | | |
Y | — | ——
= //
~>¢u}<— u h u\
B PL AN y SEE NOTE 4 3, Y - Al FRAME
13'-874" MAX.
. . FRAME AND GRATE PLAN
g L, = VARIABLE, 3'-8" MIN. / 13'-8%4" MAX. | g
" T/
SEE TABULATION CHART FOR »l | 257s ! 257 |
INTERMEDIATE LENGTH on 1\/44 10" 13
" I
3" WEEP HOLE = 7 - 7 »
— BARS L @
2R L GRATE SECTION X-X
BARS V @© 26"
(3)
"ol W‘/z“L a7 7 J
DOWELS @ 12" C-C BARS C e 8" C-C NERAV (4)

S|

GRATE SECTION Y=Y

SEE GRATE DIMENSION TABLE
FOR GRATE TYPE | & Il DIMENSIONS

NOTE:

NOTES:
TYPE | GRATE: LIMITED ACCESS AND RURAL UNLIMITED ACCESS: PEDESTRIAN ACCESS UNLIKELY

1.
2.
3.

B/Bu

FRAME ANCHOR

34" DIAMETER BENT BAR
48"
— - 6”‘[};‘(— ‘T‘(—MH i i 6" |—e—

FRAME SECTION X-X

26!/4"

e

ey

e

R

I

FOR 34" DIA. BAR

FRAME SECTION Y-Y

GRATE DIMENSIONS
CRATE OPENING BAR END SECTION GRATE
Nee WIDTH THICKNESS WIDTH THICKNESS
&) (2) (3 (4
34" %" 1/ 3,0
TYPE T 5 oPENINGS 4 BARS 2/ 37
/2" " 3 o
TYPE | 8 oPENINGS 7 BARS 2% 37

TYPE Il GRATE: URBAN AREAS: PEDESTRIAN ACCESSIBLE AREAS.

SEE GRATE DIMENSION TABLE FOR SIZE AND NUMBER OF GRATE OPENINGS REQUIRED FOR TYPE |
AND TYPE II GRATE.

PAVED DITCHES ARE TO BE TRANSITIONED TO MEET INLET GUTTER AS SHOWN IN STANDARD PG-2A.
3" DIAMETER WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH !/" MESH OR GALVANIZED

STEEL WIRE, MINIMUM WIRE DIAMETER

FIRMLY TO OUTSIDE OF STRUCTURE.

IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW FOR ADJUSTED GRADE TO

GUTTER DETAIL WILL BE REQUIRED ON PLANS.
GRATE BARS TO BE PARALLEL TO DITCH FLOW.
DI-12 AND DI-12A ARE NOT TO BE UTILIZED IN LOCATIONS NORMALLY SUBJECT TO TRAFFIC.

0.03", NUMBER 4 MESH HARDWARE CLOTH ANCHORED

INLET, A SPECIAL

SHEET 2 OF 3

REV. 2/06
104.31

MULTIGRATE DROP
FOR PIPE SIZES

VIRGINIA DEPARTMENT OF TRANSPORTATION

/‘2\\

INLE T
10 /2"

SPECIFICATION
REFERENCE

233
302




TABULATION CHARTS

DI-12,12A

APPROXIMATE QUANTITIES  (SEE NQTE 2) APPROXIMATE QUANTITIES
CAST IN PLACE CHAMBER BRICK AND BLOCK CHAMBER
CONCRETE CHAMBER
MINIMUM CHAMBER INCREMENTS PIPE CHAMBER |REINFORCING BRICK BLOCK
PIPE DEPTH H REINFORCING | CONCRETE DIMENSIONS PER FOOT SIZES DIMENSIONS STEEL CONCRETE
SIZES STEEL LBS.| cu. YDS. (SEE NOTE ) npn LBS. Cu. YDS. MIN. NO.| NO
(SEE NOTE 3) DEPTH 1 . .
we | Lo CU. YDS.
12" TO 24" 4-2" 20.5 120 | 26" | 3-8 37 12 TO 24" ] 4'-0" 102.68 1.25 v L
571 TO 36" 56 1/4 " 30.33 214 s 81| 38" 43 27" TO 36 4'-0 102.68 1.25 5*6‘/4 911 | 55
42770 547 | 610 172 " 2980 439 5 50| 55 3 42” TO 54” 56 200.81 2.01 710" |1300] M
0 To o = =755 =5 T T e 60" TO 72 80 40474 3.65 9-6" |1568] 190
BRICK CHAMBER INCREMENTS PER FT.
~ 4'DIAMETER  |5'-6" DIAMETER | 8'-0" DIAMETER
NOTES DIM. DEPTH | APPROX.NO. | APPROX. NO. APPROX. NO.
BRICKS/FT. BRICKS/FT. BRICKS/FT.
FOR EACH ADDITIONAL FOOT IN DEPTH THE INCREMENT SHOWN MUST BE MULTIPLIED BY THE P oo o5 o 530
ADDITIONAL DEPTH IN FEET AND ADDED TO THE CONCRETE TOTAL. —
12 10'- 16 250 341 495
APPROXIMATE QUANTITIES ARE SHOWN FOR BIDDING PURPOSES ONLY: ITEMS ARE NOT TO BE i6r |16 - 25 330 454 660
BID SEPARATELY. TO OBTAIN THE TOTAL APPROXIMATE CONCRETE QUANTITIES FOR EACH BLOCK CHAMBER INCREMENTS PER FT
INLET, THE CHAMBER, SLOT AND GUTTER (GUTTER TO BE USED WITH DI-12A ONLY) QUANTITIES
MUST BE ADDED TOGETHER. v 4' DIAMETER 5'-6" DIAMETER | 8'-0" DIAMETER
o ogpTh | APPROX.NO. | APPROX. NO. APPROX. NO.
MINIMUM DEPTHS SHOWN ARE FOR THE SMALLEST PIPE SIZE IN EACH SERIES. ' BRICKS/FT. BRICKS/FT. BRICKS/FT.
MINIMUM DEPTH H =PIPE DIAMETER +PIPE WALL THICKNESS +3".
5 0 - 12 10 14 20
FOR APPROXIMATE QUANTITIES FOR DI-12A ADD 0.36 CU. YDS. OF CLASS A3 CONCRETE TO DI-12 10" 12~ 25 20 28 40
QUANTITIES FOR CONCRETE GUTTER. QUANTITY SHOWN IS FOR A MINIMUM SLOT LENGTH OF 3'-8'".
FOR OTHER CONCRETE LENGTHS SEE CONCRETE GUTTER INCREMENTS IN THIS TABLE.
APPROXIMATE QUANTITIES - DI- 12 ONLY
DI-12A CONCRETE GUTTER INCREMENT: (SEE NOTE 4)
ADD 0.07 CU. YDS. CLASS A3 CONCRETE FOR EACH ADDITIONAL FOOT OF SLOT LENGTH GREATER
THAN MINIMUM 3'-8". SLOT 4'TO 14!
(SEE NOTE 8)
DOWELS ARE TO BE PROVIDED FOR THE JOINT BETWEEN THE CONCRETE GUTTER AND SLOT. REINFORCING
THE COST OF DOWELS ARE TO BE INCLUDED IN THE CUBIC YARD COST FOR CONCRETE. L . CONCRETE STEEL GRATES
(SEE NOTE 8) L CU. YDS. . NO.
SLOT MAY BE PRECAST OR CAST IN PLACE. 2 3gn 0.81 81.27 2
a3/
L=LENGTH ROUNDED FOR PLAN USE. 6 5'-874 110 122,81 5
8 7-g" 1.30 161.90 4
10 9'-8%," 1.61 203.37 5
12 1-8" 1.91 242.45 5
14 13-8%," 2.22 283.93 7

“ReFERENCE MULTIGRATE DROP INLET
233 FOR PIPE SIZES 127 TO /2°
302 VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




DI-12B,12C

CONCRETE GUTTER TO BE
USED WITH DI-12C ONLY

- y N 10:1 SLOPE
L

\\ GUTTER GRADE ADJUSTED
~
A
[ I ]
[ I ] 1-4"
[ I ]
[ J
[ J

TO MEET INLET ELEVATION
-
s

L»B SEE NOTE 20. L ONGITUDINAL SECTION
PLAN (WHEN INLET IS LOCATED ABOVE NORMAL DITCH GRADE)

SEE NOTE 16.

BACK-UP BERM TO BE
PROVIDED AS DIRECTED

NORMAL  MEDIAN
DITCH GRADE

L | B

10:1 MAXIMUM DESIRABLE SLOPE

1-4n
N\

LT VARIABLE SLOT, 3'-8" MIN.

8 13'-8%4" MAX. |
Z SEE TABULATION CHART
FOR INTERMEDIATE LENGTHS

STEEPEST .\
DESIRABLE BARS H @ 3/4" C-C

CONCRETE GUTTER
4" DEPTH

4" DEPTH AGGREGATE #68,

BARS L @ 2l

6V2H c-c /73” WEEP HOLE
[

g
2" #4 DOWELS 12" LONG
SPACED © 12" C-C
‘ ALL SIDES WHERE
REQUIRED

#78, OR#8 X 6" WIDTH.
S| il — ===}
y ' ! & < FRAME ANCHOR
© g N R N s Lo BARS V e " SEE NOTE 8.
+ #BARS Vv L. T Bl C-C 2 C-C Jis ' =
=3 e 12" C- ‘L J } } } H T aK 2
Tl © 12" #4 DOWELS ; BARS V@ 12" C-C .y . <
Ko & e 12" ¢c-C WHERE A | BARS C e .
w0 " REQUIRED : ‘) " LA w
al, " N ;,’ 5" C-C A .
zz s
== N -
||
_ sl A R
[ee} . ’.’ S - . ” |
b e e N g

SECTION A-A

SECTION B-B

SHEET 10F 2

MULTIGRATE DROP INLET “ReFeRencE.

REV. 2/06 FOR PIPE SIZES 127 TO 36" 201
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40"

DOUBLE GRATE FRAME

21_gn

Vs

SINGLE GRATE FRAME

Y% V2

=
5

L=<

GRATE

=

|
|
Ve ]| |
|
|

.
78
FRAME

B u\xFRAME FRAM

Y% Vs
AND GRATE PLAN

48"

[
%‘ 6”?4—

]
D\<—>”2H i %‘D 6”\4—

FRAME SECTION X-X

26!/,"

T

7

Li =

FRAME
237

FOR %" DIA. BAR
SECTION Y=Y
" 237/8\\

e

10 1%

7
|

(4)

/ v

GRATE SECTION X-X
26"
(3)—=

L

2"

”‘Zl’,lél
-

EW) (2)

GRATE SECTION Y-Y

NOTE: SEE

FOR

GRATE DIMENSION TABLE
GRATE TYPE I & Il DIMENSIONS

2

E ANCHOR
DIAMETER

BENT BAR

o

GRATE DIMENSIONS

NOTES
DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 12.
FOR DEPTH GREATER THAN 6'-6", USE ST'D.
DI-12, DI-12A.
13.
THE "H" DIMENSION SHOWN ON THE STANDARDS

AND SPECIFIED ON THE PLANS WILL BE 14,
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.

15.

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.

6.

17.

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 SHARING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE. 20.
STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1.

21
THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

# 4 DOWELS 12" LONG, 12" C-C TO BE PLACED
IN ALL AREAS ADJACENT TO ABUTTING CONCRETE
TO PREVENT SETTLEMENT.

3" DIAMETER WEEP HOLE 12"X12" PLASTIC
HARDWARE CLOTH /4" MESH OR GALVANIZED
STEEL WIRE, MINIMUM WIRE DIAMETER 0.03",
NUMBER 4 MESH HARDWARE CLOTH ANCHORED
FIRMLY TO THE OUTSIDE OF THE STRUCTURE.

23.
24,

ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

ALL REINFORCING STEEL TO BE CUT CLEAR QF
ALL OPENINGS BY 2"

25.

CAST-IN PLACE CONCRETE IS TO BE CLASS A3
(3000 PSP. PRECAST CONCRETE IS TO BE
4000 PSI.

TABULATION CHARTS

22.

DI-12B,12C

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

SHOWN ON PLANS.
ALL REINFORCING BARS TO BE #4.

DI-12C CONCRETE GUTTER INCREMENT:

ADD 0.07 CU. YDS. CLASS A3 CONCRETE FOR EACH
ADDITIONAL FOOT OF SLOT LENGTH GREATER

THAN MINIMUM 3'-8".

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

IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW
FOR ADJUSTED GRADE TO INLET A SPECIAL GUTTER
DETAIL WILL BE REQUIRED ON PLANS.

DI-12B----- NO GUTTER.
DI-12C----PERIPHERAL GUTTER.

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

QUANTITIES SHOWN ARE FOR INLETS WITHOUT PIPES.
PIPE DISPLACEMENTS MUST BE DEDUCTED TO OBTAIN
TRUE QUANTITIES.

PAVED TRANSITION WHERE REQUIRED ON PLANS.
TRANSITION IS TO BE SHAPED TO CONFORM TO
ROUNDED CONCRETE GUTTER OF DI-12C.

TYPE | GRATE: LIMITED ACCESS AND RURAL
UNLIMITED ACCESS.
PEDESTRIAN ACCESS UNLIKELY.

URBAN AREAS: PEDESTRIAN
ACCESSIBLE AREAS.

TYPE Il GRATE:

L = LENGTH ROUNDED FOR PLAN USE.

DI-12C: FOR APPROX. QUANTITIES FOR DI-12C, ADD
0.36 CU. YDS. OF CLASS A3 CONCRETE TO DI-12B
QUANTITIES FOR CONCRETE GUTTER., QUANTITY
SHOWN IS FOR A MINIMUM SLOT LENGTH OF 3'-8".
FOR OTHER LENGTHS SEE CONCRETE GUTTER
INCREMENT BELOW.

DI-12B AND DI-12C ARE NOT TO BE UTILIZED IN
LOCATIONS NORMALLY SUBJECT TO TRAFFIC.

GRATE
TYPE

OPENING
WIDTH
o

BAR END SECTION
THICKNESS WIDTH
(2) (3)

GRATE
THICKNESS
(4)

TYPE |

B
5 OPENINGS

13/8”
4 BARS

S

TYPE I

2
8 OPENINGS

13
7 BARS

3,

SHEET 2 OF 2

APPROXIMATE QUANTITIES DI-12B ONLY
(SEE NOTES 19 & 24)
(MINIMUM  HEIGHT) SLOT 4'TO 14' (SEE NOTE 23)
L R CONCRETE REINFORCING | | /BER CONCRETE CHAMBER
(SEE CU. YDS. STEEL oRATES | INCREMENTS PER FOOT
NOTE 23) LBS. CU. YDS.
4 3'-8" 0.99 81.27 2
6 5'-8¥," 1.28 122.81 3
8 7'-8" 1.48 161.90 4 .35
10 9'-8%," 1.79 203.37 5
12 1m-8" 2.09 242.45 6
14 13'-89," 2.40 283.93 7

SPECIFICATION
REFERENCE

241
503

MUL TIGRATE DROP
FOR PIPE SIZES

INLET

12" 17O 26"

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 2/06
104.34




DI-13

=

15“ CORRUGATED PIPE

11'-0" (SEE NOTE 5) PAY LINE 5 EEE SDTE‘TDA\LGSR?FON2
_gl " —
10'-6'/4 PLACE GUARDRAIL POST SEE é%PNHCARLETTE /
BRIDGE SEE STD. GR-FOA-2 SHOULDER TO AVOID CONFLICT WITH NOTE 5 RUBRAIL
TERMINAL WALL— FOR GUARDRAIL DETALS BREAK LINE 15" CORRUGATED PIPE ) CURB BACK-UP
: W - . ﬁfé ; i ( D MATERIAL 4" ASPHALT CURB
t I Tz —4 T T T !
l&l e e ] s I S B o I i A el Al \Jx N ﬁd
APPROACH PAVED
APPROACH B
D)
fEDGE OF PAVEMENT
- \ SECTION C-C
PLAN

BRIDGE
TERMINAL WALLV

(BRIDGE RUN ON &
RUN OFF LOCATION)

TOP CAP GALV. STEEL

i
il 7

T I || I T 1 I id

T

TIE CURB INTO
BRIDGE TERMINAL
WALL FLUSH.

SECTION D-

PLACE GUARDRAIL

D = o

POST TO

PAY LINE AVOID CONFLICT WITH REQ'D — FLOW :
GUARDRAIL POST TYPE | LENGTH-10'-8 15" CORRUGATED PIPE. e .
(BLOCKOUT AND TYPE |1 LENGTH=20'-8" | 15" CORRUGATED
RAL ELEMENT ASPHALT CONCRETE PIPE 2
NOT SHOWN) — CURB. BACK-U ELEVATION
MATERIAL REQU\RED SHOULDER
=B BREAK LINE LEFT HAND
‘ (ON' GRADE LOCATION)
A =~ A
ASPHAL 3
CUR
T T JA
Sl At ol I S Bl I s A s o il A B 87
FLOW-—s —=FLOW 4
FLow __ < WARPED PAVED =
SHOULDER
3_gn FDGE OF —gn ELEVATION 5
%B PAVEMENT RIGHT OR LEFT HAND
PLAN (SAG LOCATION)
SEE NOTE 8.
(ROADWAY LOCATION) FLOW_o 6
HOOK BOLTS A" X 8" X 2" X 15"
(RIGHT ANGLE BEND) WITH SELF LOCKING
, NUT AND FLAT WASHER. GALVANIZED. TOP CAP CALV. STEEL LT
[ | AS
\ ‘ ‘ ] CURE ELEVATION
FLOW [] [ [ =4/ RIGHT HAND
=[5 H I 1T I || I 1T I I * *__E ¥ _
T : (ON GRADE LOCATION)
#5 BARS J @12" C-C : &
AEJ—L ﬂ\ B z e
#5 BARS U @ 4" c—cf 1\ 9
#3 BARS L @ 12" C-C ST'D. IS-1 SHAPING
REQUIRED

SHEET 10F 2

SECTION A-A

/
F— /SEE NOTE 8.

NOTES

PIPES ARE TO BE PLACED ON THE DOWN GRADE OR
LOWER END OF INLET.

. PRECAST UNITS MUST BE FURNISHED WITH PIPES

PLACED TO THE RIGHT OR LEFT ACCORDING TO
THE FLOW DOWN GRADE, WHEN FACING THE INLET
FROM THE CENTER OF THE ROAD.

. WHEN THIS INLET IS USED IN A SAG LOCATION

EITHER A RIGHT HAND OR A LEFT HAND UNIT
MAY BE USED.

. BACKFILL TO BE PLACED AND COMPACTED IN

ACCORDANCE WITH SECTION 303.09 OF THE
ROAD AND BRIDGE SPECIFICATIONS.

. PAYMENT FOR ASPHALT CONCRETE CURB STANDARD.

MC-3B L.F. AND ASPHALT CONCRETE CURB BACKUP
MATERIAL TONS LOCATED 1 FT. BEFORE AND 5 FT.
PAST THE INLET.

. THIS UNIT MAY BE PRECAST OR CAST IN PLACE.

CAST IN PLACE CONCRETE IS TO BE CLASS A3
(3000 PSI. PRECAST CONCRETE IS TO BE 4000 PSI.

7. ALL REINFORCING STEEL IS TO BE GRADE 60.
8. CURB SHALL BE EXTENDED 5 FT.PAST END OF INLET

AND TRANSITIONED DOWN TO GRADE LEVEL.

LONGER LENGTHS OF CURB MAY BE NEEDED BEYOND
THIS LIMIT AND THEN TRANSITIONED DOWN IN 5 FT.
SEE ROADWAY PLANS FOR THE REQUIRED LENGTH
OF CURB.

. FOR DETAILS OF SLOT INLET AND PIPE INSTALLATION

SEE SECTION B-B OF SHEET 2 OF 2.

104.35

SHOULDER SLOT

INLE T

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

233
302




5o DI-13

5 20" | 20 & NOTES
. &ﬁ ‘ £ 1. SEE SHEET 10F 2 (104.35) OF ROAD AND BRIDGE STANDARDS
FOR ADDITIONAL DESIGN AND PLACING INFORMATION.
e} -
I e ° e 2. TOP CAP IS TO BE FABRICATED FROM A-36 STEEL PLATE /4" THICK.
F=afE========= EEE======== === 05 ALL JOINTS ARE TO BE WELDED USING Yo" FILLET WELDS AND THE
i 1 ‘ COMPLETE UNIT IS TO BE GALVANIZED.
-0 3. GUARDRAIL MUST BE FLUSH WITH THE FACE OF CURB.
¥, g HOLE PLAN
5" 68° 30"
TOP CAP WEIGHT 56 LBS.
PER EACH 5-0" SECTION

- [ |
Te} [ | _ =

[ i i 1 J

i 5
o - S o
\ \ \ \ \ n
SECTION E-E ‘
Al
TOP CAP DETAIL /e
TYPICAL METHOD OF INSTALLATION END VIEW
FOR PIPE ON FILL SLOPE
GUARDRAIL ST'D. GR-2, AS SPECIFIED TYPE | TYPE ||

ON PLANS. SEE STANDARD MC-4

Aﬂ
CURB FACE APPROACH PAVED SHOULDER

MARK X MARK X
U [10-57" | U | 20-4%"

BENDING  DIAGRAM

TYPE | & TYPE Il

ASPHALT CONCRETE CURB
BACK-UP MATERIAL

WARPED PAVED SHOULDER

EDGE OF PAVEMENT
(.

A, —
o = 1N
N *4& S J>— 45 BARS H e 4" C-C
q ), — #3 BARS L @ 12 C-C

oy
T MIN. COVER i
S 4
e REINFORCING  STEEL SCHEDULE
5445 BARS U
CORRUGATED TWO PIECE SELIILE @ 4" C-C TYPE | TYPE 11
COUPLING BANDS WITH ANGLES 4| 84 MARK| SIZE | NO| SPA]  LENGTH  |MARK| SIZE[ NO.|SPA.|  LENGTH
e
oo H |#5] 5] 4" 10'-4" H | #5 |6 |4 204"
ATTACH ANCHOR_GUY TO H-1] #5 | 4| 4" [B-1"T0 2'-8" H-1 | 45 | 4 | 4" |12-8" 7O 2'-8
COUPLING WITH %" GALV. PAT LINE Ho| %5 | 4] 4" 811" T0 2°-87H2 | #5 | 4 | 4" |12-8" 70 2'-8&
STEEL  CABLE & GALV.CLAMPS.
J | #s | 5] 120 0'-10" J | #s |5 2 010"
ANCHOR GUY T T=s {11 o b5 7023 L %5 212 55 10 23
U | #5 | 3| 4" 13'-10" U #5 | 3 | 4" 23'-10"
SECTION B-B SHEET 2 OF 2
SPECIFICATION
REFERENCE

SHOULDER SLOT INLET

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 7/05
104.36




ASPHALT CONCRETE
CURB BACK-UP
MATERIAL

N
IS\

SEE NOTE 4.

%SEE NOTE 1.
PIPE BEDDING
4\§ SHALL NOT BE

RS
/s
2

O L

SEE NOTE 5 ———=

TR0
LR

REQUIRED SEE NOTE 3
BENT JOINT.
METHOD I
¢
Q7
o
2
SIANDARD SEE NOTE 3
ES-2 END

SECTION

%

METHOD 1L

USED

2.

METHOD I-

METHOD II:

PAVED SHOULDER

PAVEMENT

NOTES

ANCHOR GUY SCREWS ARE NOT TO BE USED WITH THE COUPLING
BANDS WHEN THE PIPE LENGTHS ARE LESS THAN 50 FT. WHEN PIPE
LENGTHS EXCEED 50 FT. TWO (2) ANCHOR GUY SCREWS ARE TO BE
USED WITH EACH COUPLING BAND SPACED AT 25 FT.C-C
MAXIMUM. TWO (2) ANCHOR GUY SCREWS, (15" DIAMETER X 5'-6",
6" HELIX) ARE TO BE USED WITH EACH COUPLING BAND, WHEN PIP
LENGTH EXCEEDS 50 FT.

WHEN THE SPACING OF THE LOWER COUPLING FALLS CLOSER THAN

25 FT.TO THE STORM SYSTEM STRUCTURE THE DISTANCE IS TO BE
ADDED TO THE LAST FULL 12'-6" SPACE AND THE COUPLING IS TO
BE SPACED MID-WAY OF THE TOTAL DISTANCE.

REQUIRED 15" CORRUGATED PIPE. SEE PLAN FOR LIN. FT. QUANTITIES.
THE LIN. FT. COST FOR THE PIPE IS TQ INCLUDE FURNISHING AND
PLACING COUPLINGS AND ANCHOR GUYS. CORRUGATED POLY -
ETHYLENE PIPE LENGTHS GREATER THAN 50 FT. MAY BE USED AS
AN ALTERNATE PROVIDED THE COUPLING BAND ANCHORACGE DESIGN
IS SUBMITTED BY THE MANUFACTURER FOR THE ENGINEER'S REVIEW
AND APPROVAL.

REQUIRED 15" CORRUGATED PIPE MUST BE TERMINATED AT THE TOE
OF FILL SLOPE WITH AN APPROPIATE END TREATMENT. FOR 3:1 SLOPES
AND FLATTER THE PIPE MAY BE TERMINATED WITH A STANDARD ES-2
END SECTION OR TIED INTO ANOTHER DRAINAGE STRUCTURE. FOR
SLOPES 3:1 AND STEEPER (MAX. 1/5:1) THE 15" PIPE MUST HAVE ONE
OF THE FOLLOWING END TREATMENTS (SEE PLANS FOR REQUIRED
TYPE OF STRUCTURE):

TERMINATE PIPE WITH A STANDARD END WALL OR OTHER DRAINAGE
STRUCTURE, TO BE APPROVED BY THE ENGINEER. FOR PIPE LENGTHS
LONGER THAN 50 FT., COUPLING BANDS WITH ANCHOR GUYS ARE TO
BE USED AT 12'-6" C-C MAXIMUM SPACING.

TERMINATE PIPE WITH A STANDARD ES-2 END SECTION ANCHORED WITH
COUPLING BAND AND ANCHOR GUYS. ADDITIONAL CGOUPLING BANDS AND
ANCHOR GUYS ARE TO BE PLACED AT 12'-6" C-C MAXIMUM FOR THE
REMAINING LENGTH OF PIPE.

MORTAR REQUIRED CORRUGATED PIPE INTO THE WALL IF PRECAST
STRUCTURE IS USED.

104.37

SPECIFICATION

METHOD OF OUTLET PIPE INSTALLATION FOR DI-153 e

VIRGINIA DEPARTMENT OF TRANSPORTATION




DI-14A,14B,14C

[SIAL
| PAY LINE | f#g SARCSCB
I/, EXPANSION JOINT | #4 BARS V-2 ~#8 BARS A
\ @ 18" C-C— @ 6" C-C
g
GALV. MC
“ j ™ ) EXT2% 3"
‘ \ DASHED AREA o
[(—C/ ST C — TYPE Il DESIGN SEE DETAL “A .
- A7 ‘ \& JA HARDWARECLOTH DETAIL "A
-~ | — SUBBASE
| SN
N L& L ,
LI T~ | 2
| M USE STANDARD NIt VRN 27"
| || DI-2 GRATE T +[Q éVEEEEPNggELET e
PLAN VIEW D e <X(' ’ STEPS.SEE = 3ail/a
A 3 = “\ﬁ/\‘ NOTE 5. f 3",
HE.L
I/, EXPANSION JOINT AT ‘2.;251235%37& —
— 11
#8 PLAIN DOWELS, \ " o y AN T
/ L LR R g 30" |8 L 2/2X2YeX/a L
\ 44 \/ZH><4H STUD 1o 9‘/2”
— e SHEAR CONNECTOR
- [ — SECTION A-A COLLAR
T 1 *‘Tﬁfgu (PIPE NOT SHOWN) GALV. STEEL
( R
8" | L2V X 2V X 1t X
o 2 2 4
\ L> B D i L+1-4" GALV. WITH 4" x|
1 WEEP HOLE. £4 BARS B 4" STUD SHEAR CONNECTORS
| ‘ SEE NOTE 7. 6 8 Lot @ 2'-0" C-C MAX. ‘
‘ | #4 BARS V-2
L 2 @ 18"C-C = APPROACH
) APPROACH PAVEMENT
L» A ELAEVVE%TE\NOTN ELEVATION
C e WARPED : WARPED
PAVEMENT T
ALTERNATE [PAVEMENT
FRONT ELEVATION S TOP DESIGN — — % |y
(PAVEMENT REMOVED) e % oy )
%l od | 2. ¥ |44 BARS E @ 5" C-C S g4 BARS B
=N 4 Bars -3 - .
45 BARS H %Q%@M‘%u 4 BARS EACH ] #5 BARS U-2
15 BARS, 1% END OF INLET 1% [-#5 BARS U-1 T | @ 12T eC
> e 12" C-C
H5 BARS V1
@ 8" C-C— | _ SINGLE SLOT DOUBLE SLOT
] SECTION D-D TYPE | TYPE |l
_ SECTION B-B SECTION B-B
45 BARS V f DI -14A DI-14B DI -14C
<2 L ‘ L | L |
. NOTE: ‘
FOR DIMENSIONS, QUANTITIES AND NOTES I— — ‘ — !
NOT SHOWN SEE SHEET 2 OF 2. ¢ T (r T - L__ | (F Tl
gn 3on g . | [ —_ ] L
A | T | T |
4'-4 ‘ ! ‘ ! ‘ ' FOR USE IN SAGS.
| | | | ‘ | | BOTH SIDES TO
SECTION C-C | | I ] | BE SYMMETRICAL.
SHEET 10F 2 FOR USE ON GRADES
SPECIFICATION
REFERENCE CONCRETE MEDIAN BARRIER DROP INLET
[ 11 . | 11
239 12'"-56" PIPE: DEPTH (H)=20"-0" MAX. REV. 2/06

VIRGINIA DEPARTMENT OF TRANSPORTATION

104.38




DI-14 A, 14B, 14C

TABLE OF QUANTITIES
CONCRETE REINFORCING STEEL
L
TYPE Type | | Type II| BARS A | BARS B |BARS E | BARS H BARS U-1 BARS U-2 BARS V | BARS V-1 | BARS V-2| BARS V-3 | TYPE | |TYPE |
FT./cu. vb. |cu. yD.[No. [UNFET No. [LnFe T [No. [T No [un¥eT o LNFFT. [Nod LT, NO. | LN¥FT.| NOJLNFFT. [No.JLN¥FT.[NO.| LN¥FT. | Lbs. Lbs.
D14 | 3| 223 | 220 | 340|540 |- | - |38|4-0" |- - - - 48| 34" |12 276" | 3| 3-8" | 8| 5-9" | 455 | 455
4| 245 | 244 |3 500 |5 |5-00 |8 | 14" [38|4-0" | 252" T0 58] 2 |31 T0 3-748| 32 | 12| 26" | 4| 3-8" | 8 | 5-9" | 485 | 480
g | 2.91 2.89 3 7-0" |5 |7-00 |8 |34 38|40 | 4a|5-2"TO 5-8]4 |31 10 3-7(48] 347 | 12| 26" | 5] 3-8 | 8 5i_gn 528 519
8| 336 | 334 | 3|90 |5 |90 |8 |5-4|38|4a-0"| 5|52 T0 586 |3-1"T0 3-7148 ] 3-4" | 12| 26" | 7| 3-8" | 8| 5-9" | 573 | 560
0] 382 | 378 | 3 |1r-0" |5 |1-0" | 8 | 740 |38|4-0" [ 8]5-2" T0o -8 8 |31 T0 3-74g| 34" | 12| 26" | 8] 3-8 | 8| 5-9" 617 600
DI-14B [12 | 428 | 424 | 3 |13-0"|5 [13-0"| 8 | g-4" |38|4-0" | 10]5-2" TO 5-8]10 |3-1" T0 3-7|48 | 3-4" | 12| 26" | 9| 3-8 | 8| 5-9" | 660 | 639
14 474 | 4869 |3 [15-0"]5 [15-0"] 8 |11-4" [38]4-0" [12]5-2" TOo 5812 [3-1 7O 3-7(48 ] 34| 12| 26" | 1| 3-8 | 8] 5-9" | 706 | 679
16'| 5.20 | 594 | 3 [17-0"| 5 [17'-0"| 8 |13'-4" |38| 4'-0" |14 |5'-2" TO 5'-8"44 |3'-1" TO 3'-7"|48 | 3'-4" | 12| 2'-6" | 12| 3'-8" | 8 59 749 719
18] 567 | 561 |3 |19-0"]5 [19-0"] 8 |15-4"[38] 40" |16]5-2" TO 5-87116 |3-1" TO 3-7'48 | 340 | 12| 2-6" | 13| 38" | 8| s-9" | 793 | 758
201 613 | 6.06 | 3 |21-0"]5 [21-0"] & |17-4" [38] 40" [18]5-2" TO 5-8118 [3-1" TO 3-774B| 3-4" [ 12 ] 26" [15] 3-8 [ 8] 59" | 838 | 799
6] 291 | 289 | 3|70 |5 |70 |16 |2-0" |38] 40 | 6 |5-2" T0 5-86 |31 TO &-7"[48 | 347 | 12| 26" | 5| 3-8" | 8| 59" | 543 | 530
8' 3.36 3.34 31 9-0"|5|9-0" |16 |3-0" |38]|4'-0" | g|5-2"TO 5'-8" g |3-1" TO 3'-7"148B| 3-4" | 12| 2'-6" 3'-8" | 8 5'-9" 588 571
10" 3.82 3.79 3 1-0" |5 | 11-0" |16 | 4-0" |38]4'-0" | 10| 5'-2" TO 5'-8'"1g |3'-1" TO 3'-7"148 | 3.4 | 12| 2'-6" 3'-8" 8 5'-9" 832 610
DI-14C [12' | 2428 | 424 | 3 |13-0"|5 [13-0" |16 |5-g |38|4-0" |12]5-2" TO 58712 [3-1" 70 37748 | 3.4 | 12| 26" | 9 | 3-8" | 8 | 5-9" | 675 | 646
14| 474 | 489 | 3 ]15-0"|5 [15-0"]16 |g-0" |38] 4-0" |14|5-2" 70 5-814 |3-1" TO 3-7]48] 340 | 12| 26" | n]| 3-8 | 8| 5-9° | 720 | 690
6] 520 | 514 |3 |17-0"|5 |17-0"] 16 | 7-0" |38]4-0" [18]5-2" TO 58116 |3-1" TO 3-7748| 3.4+ | 12] 26" |12] 3-8" | 8| 5-9° | 764 | 729
18'| 5.67 | 5.61 3 119'-0"| 5 |19'-0" | 16 | 8'-0" | 38| 4'-0" | 18| 5'-2" TO 5'-8"18 |3'-1" TO 3'-7"|48 | 3'-4" | 12| 2'-6" |13 | 3'-8" | 8 5-9n 807 768
20' 6.13 6.06 | 3 |21-0"| 5 |21-0" |16 | 9'-0" |38 | 4'-0" |20|5'-2" TO 5'-8'\20 |3'-1" TO 3'-7"/48 | 3'-4" | 12| 2'-6" | 15| 3'-8" | 8 5-9n 853 309
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" 15 CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
OR GREATER. FOR DETAILS SEE STANDARD ST-1. SR T O lT PRee N R oy
2. THE "H" DIMENSION SHOWN ON THE STANDARDS Bt By ms st B DEOLETED To
AND SPECIFIED ON THE PLANS WILL BE 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. A e e i
MEASURED FROM THE INVERT OF THE OUTFALL SR e TR 5 or s Ta AT B 36
PIPE TO THE TOP OF THE STRUCTURE. 7. 3" DIAMETER WEEP HOLE TO BE LOCATED TO AUBIE T ARDE OF CONCRETE FoR Eacy oot
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY DRAIN SUBBASE MATERIAL. WEEP HOLE WITH R s e U (N A
FOR ESTIMATING PURPOSES AND THE ACTUAL 12'X12" PLASTIC HARDWARE CLOTH !/4" MESH : : :
DIMENSIONS SHALL BE DETERMINED BY THE OR GALVANIZED STEEL WIRE, MINIMUM ~WIRE
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE 19 LENGTH OF ANGLE RON 45 S0 O SHEET
CLOTH ANCHORED FIRMLY TO THE OUTSIDE : SET
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS OF THE STRUCTURE.
TO BE SHAPED IN ACCORDANCE WITH STANDARD 14. % DENOTES LENGTH OF ONE (1) BAR.
IS-1. THE COST OF FURNISHING AND PLACING ALL 8. ALL REINFORCING STEEL SHALL HAVE A MIN. 15 GRATE T0 BE INSTALLED SO SLOTS WILL DIRECT
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2", TR TuRa S aEn 20 oh e e
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. A ATy ADN=ALLA
9. ALL REINFORCING STEEL TO BE CUT CLEAR OF e
4. IN THE EVENT THE INVERT OF THE OUTFALL ALL OPENINGS BY 2'. :
PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE 0. CAST-IN PLACE CONCRETE IS TO BE CLASS 16, PROVIE (G FETY SLABS WHEN SPECIFIED ON
SHALL BE SHAPED WITH CEMENT MORTAR TO A3 (3000 PSI). PRECAST CONCRETE IS TO :
PREVENT STANDING OR PONDING OF WATER BE 4000 PSI. 7 FOR DETALS AND DIVENSIONS NOT SHOWN FOR
IN THE STRUCTURE. THE COST OF FURNISHING R B Ve O N0 35
AND PLACING ALL MATERIALS INCIDENTAL TO 11, LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE :
THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN ON PLANS.
PRICE FOR THE STRUCTURE. 18. QUANTITIES INCLUDE MB-12.

SHEET 2 OF 2

CONCRETE MEDIAN BARRIER

REV. 2/06
104.39

12" -

56\\

PIPE: DEPTH (H)

DROP
2@\7@\\

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
‘ N L E T REFERENCE
MAX . 233
302




TYPE IIDOUBLE CHAMBER, DOUBLE THROAT DI14D,14E, 147

LIMITS OF PAY LINE LIMITS OF PAY LINE
TYPE ISINGLE CHAMBER
L A= | SINGLE THROAT
WARPED g" 2t 8" LIMITS OF PAY LINE
PAVEMENT T T~ I
e}
ST'D. DI-1
/ I ST D e SEE NOTE 2 APPROACH PAVED SHOULDER
B ===
88! =S=== L 2Vp"X2l/p X1/ 4"
SISIS = GALVANIZED 3-0"
BARS F s e e | El 24 "
[ e e e | M 3'-0" ) 8
| O ==E== o
e s e ‘ j; 2'-4" ST'D. DI-1
| L’ ggLDLADRM& - <‘<—>‘ MCBX12 COLLAR & GRATE
A
-
WEEPHOLE BARS V2
/ SEE NOTE 1— (TYP)
‘ | SEE NOTE 20 —
f 1/ === AN = ,
=S=== Z ASUBBASE (TYP) ‘ Pyx 5 o] BARS HI z

CONSTRUCTION BARS F =555 = \g T o A =\

OR EXPANSION ==l=I= S| HARDWARE o S il B =t 2=

JONT — | ===l S P CLOTH. (TYPy gl &) R - BARS M1 NE

B === L2 T s g oo :
WARPED =l < | BARS Vv — | LB ] < |-
PAVEMENT = o BARS Hw/;/ e 5 R
j— ¥ 86 STD.ST-1. fedl® T ../>BARS H % Y
a | oY see NoTE 55~ ] \ P D a
PLAN VIEW ¢ BARSY Nl c fl ] e r——8ars v2 Il
T . Y:‘L‘ i i 7‘* o xT
DASHED LINES SHOWN IN SECTION A-A |[¥DXT¥ @ F ¥ ¥ /¢ 7eR& e %
|_DOUBLE THROAT _| HEREON INDICATE 8" THICK BACKWALL Lt e e ,
- FOR TYPE ISTRUCTURES WHICH
27 ‘ REFER TYPE I REQUIRE SINGLE CHAMBER ONLY. BARS H J BARS 11 TYPE |
L 2/7"X2!/5"X/a" SEE NOTE 2 TYPE 11 INLET{ BARS H2
QAL\/AN\ZEDZ BARS V1 BARS H2 TYPE Il
<o
1 BARS B-1 SECTION A-A
8" C-C BARS V
= ‘ 1-8" g-0"
b TS‘HNR%L/% #4 BARS A-l 6-8"
: e ; e 8 C-C , ‘ “TERs ]
8 . ReevF BT % BARS V BARS Vi BARS V2
4 T T B ;
BARS H G G U UL
r T © > 7
s 5] e | 1P =
o :

L 5% R ”j o fedl o | -|> BARS H =d| |- | -
MC 6X12X3'-2" Z2 - Plale I = { I BARS H2 NG R
GALVANIZED ulol = o e a| [ew| D W o E o1, s7-1 I lked| = &

| ‘ 3 ‘ A
PLAN ¢ ) o 4 (TYP.)
=1 < £ * <

N/ — 2@§¢ MR L as - S-S

| —| <

/2" X4" STUD JA © N\ BARS VN STD.ST-1. —

SHEAR CONNECTOR. aRs & CpoweLs SEE NOTE 5 BARRER —] L~

S TR _
SECTION 8 1% SECTION C-C SECTION D-D

COLLAR DETAIL SECTION B-B TYPE | & i TYPE |

(NOT TO SCALE)
SEE NOTES ON SHEET 2 OF 2.
SHEET 10F 2
SPECIFICATION

REFERENCE CONCRETE MEDIAN BARRIER DROP INLET

253 12" -24" PIPE: DERPTH (H) = 20" MAX. REV. 7/01

302
VIRGINIA DEPARTMENT OF TRANSPORTATION 104.40




DI-14D,14E,14F

NOTES
1. VARIES GREATER THAN: 21. TYPE IDENOTES INLET WITH SINGLE THROAT
TYPE [ & MINLET 0'TO 18" MAX. TYPE ICHAMBER AND CHAVBER
4" TO 3'MAX. TYPE ICHAMBER. TYPE L DENOTES INLET WITH DOUBLE THROAT
REINFORCING STEEL AND CHAMBER,
2. FOR DETAILS AND DIMENSIONS NOT SHOWN FOR TYPE IL DENOTES INLET WITH SINGLE THROAT
MARK SIZE NO. LENGTH SPACE MEDIAN BARRIER, SEE STANDARD MB-13. AND CHAMBER ADJACENT TO WALL OR BARRIER.
A 6 L-26" AS
“4 3. GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER 22, MAXIMUM PIPE SIZE IS 24" DIAMETER.
SEE E,OJE 9 e THE COLLAR AND EXTENDED INTO SIDEWALLS TO
SeE Nome o | 4| @xw+2 5-6 12 WITHIN 2" OF OUTSIDE FACE. 23. CONCRETE MEDIAN BARRIER (TALL WALL) SHALL
B w3 | oxim o o HAVE DELINEATORS INSTALLED ON BARRIER WALL
SEE NOTE 9 4. ALL REINFORCING BARS‘ ﬁRE TO BE GRADE 60 ORIENTED TOWARDS ONCOMING TRAFFIC AT
B-1 4 1 Lt (2-4m) g STEEL WITH MIN. OF 11/>" CONGRETE COVER. APPROXIMATELY 25" ABOVE THE ROADWAY.
SEE NOTE 11 ANY BARS IN CONFLICT WITH PIPE SHELL AND/
o y OR TOP SLAB OPENING ARE TO BE FIELD CUT 24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
DOWELS #4 |SEE NOTE 6 r-o 6 TO PROVIDE THE REQUIRED COVER. THE PLANS.
r 3 _an B
SEE NOTE 9 | 5 |ske NOTE 10| 16 6 5. DO NOT LOCATE STANDARD ST-1STEPS ON 25. WHEN SPECIFIED ON THE PLANS, THE INVERT IS
O #5 | (4xH)+10 3 on 1on CHAMBER WALLS THAT HAVE PIPES WHEN TO BE SHAPED IN ACCORDANCE WITH STANDARD
POSSIBLE. IS-1. THE COST OF FURNISHING AND PLACING ALL
H1 45 | (4XH) 18 oi_gn 1on MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
6. 8 DOWELS REQUIRED FOR DI-14F, MIN. INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
_ L=7-0". ADD 2 DOWELS FOR EACH
TYPE LINLET ADDITIONAL FOOT,
. T o 4 DOWELS REQUIRED FOR DI-14E, MIN.
Al #4| @x0+2 56 L=4-0". ADD 2 DOWELS FOR EACH
B-1 # 4 It L+ (D=4 a" ADDITIONAL FOOT. ‘ ‘
L 215"X2l5 X1/ 4"
H-2 #3 | SeE NOTE 12 7'-8" 10" 7. 12 BARS A REQUIRED FOR DI-14F. TGAL@WZE&D
V-1 %5 1 Ho- (r-2m 8" 8. LENGTH OF BARS A, DI-14F = % LIMITS OF PAY LINE
V-2 #4 30 LENGTH -H 8" 30"
& T 5 AS 9. DO NOT USE WITH DI-14D. AgoAcH
SEE NOTE 15| 4 |SEE NOTE 14 SHOWN 2'-4"
5 SEE NOTE 8 ; 10. USE 6 BARS F FOR DI-14F TYPE L SHOULDER\
SEE NOTE 15| # 4 4(L-4) -1 12 STANDARD DI-1 - g
7. DO NOT USE WITH TYPE IT COLLAR & GRATE
DOUBLE NO. TN
DOWELS #3 | SHOWN FOR -0 6 12. ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT BARS v
TYPE | OF DEPTH. ‘
F s 5 o =t BAR H1 |
SEE NOTE 15 SEE NOTE 13 13. USE 12 BARS F FOR DI-14F TYPE L 2 .
o o <1 susBASE :
i #5] 4y H+8 52 14. 24 BARS A ARE REQUIRED FOR DI-14F. = RN N
H-1 #5 2'-8" 10" < '
4+ 1116 15. A MINIMUM 22" FOOTING DEPTH IS REQUIRED  &i| HARDWARE s
v %4 30 LENGTH -H 8" FOR FORMING THE INLET SLOT. +| cloTH Bl ,
- SEE PLANS FOR LENGTH "L". ol . R 5o 1
M-1 #5 5 3-2" 5 E1Z WEEP HOLE. A -
. 16. REFER TO PLANS FOR STRUCTURE LOCATIONS, W|= SEE NOTE 20-7|4; v
M # 4 4 T-8" 12 DATA AND DIMENSIONS. Z|- A -
=4S ,
(&N Nt
17. REFER TO PLANS FOR LOCATIONS OF PIPES |5 s1ip s7-1. L /
AND INVERTS. L™ SEE NOTE 5'7»:j,
18. FOR TYPE IL COST OF ACCOMMODATION OF = e
INLET THROAT IS TO BE INCLUDED IN COST ' Y% BARS V<‘ AL
OF WALL BARRIER. T *\? .
-hC R gzl L C
19. FOR TYPE IL SEE WALL PLANS FOR WALL B L 275
o1 o 120" MIN. ‘ 60" MIN. FOOTING DETAILS. ra v i =t
MIN. 20, 3" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC BARS H \BARS H1
HARDWARE CLOTH, /4" MESH OR GALV. STEEL
I i \ =2 WIRE. MIN. WIRE DIA. 0.03", NO. 4 MESH HARDWARE
‘ ‘V -5 H— CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF FOR USE ADJACENT TO WALL
© ‘ | THE STRUCTURE. OR BARRIER WITH SAFETY SHAPE
- @‘ (TYPE ID
DI-14D DI-14E DI-14F
SHEET 2 OF 2
SPECFICATION
CONCRETE BARRIER DROP INLET REFERENCE
. I . o [ 233
REV. 7/01 2"=-24" PIPE: DEPTH (H) =20" MAX. o
104.41 VIRGINIA DEPARTMENT OF TRANSPORTATION




BACK OF SIDEWALK

DI-MB

EXPANSION JOH\IT)

< EXPANSION JOINT
)

I
8" #4 DOWEL
@ 18" C-C

gn

SEE NOTE 3

Sl

EXISTING OR

X
SEE NOTE 3

Qn

A PROPOSED % %
SIDEWALK

CRACK CONTROL

JOINT

++++++++++++++++++++++++++ |k

\ 6' MIN. 10" MAX. |

I | L> B

8" #4 DOWELle 16" C-C

CRACK CONTROL JONT%W

jCAST IN PLACE

CAST IN PLACE

6'MIN. 10" MAX. |
I 1

8" #4 DOWEle 168" C-C
g CAST IN PLACE

o o L T STEPS. SEE NOTE 1.
© L7 oo te ‘ ‘ ] ‘ ‘
CONCRETE | of |7 P .
BLOCK - ‘ : L o
S N oo e s a p E:; g HARDWARE &
PIPES ARE TO < : - : ’ CLOTH
BE SEALED IN/ b — | | WEEP HOLE. TIsTD Is- o'y
PLACE WITH | SEE NOTE 8. CONCRETE BLOCK CONCRETE % SUBBASE
MORTAR. 1 STANDARD 1S-1 BLOCK =

NN
=T\
i ——— - - A
o
6X6—W5.5xw5.5$‘ 918"

WELDED WIRE FABRIC— y 1 (p-g"
‘ SEE NOTE 3
SECTION A-A

1. 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.

2. DETAILS ABOVE APPLY TO STANDARD DRAWINGS
3A THROUGH 3F AND 4A THROUGH 4F.

3. X EQUALS INTERIOR DIMENSION OF STANDARD
DROP INLET SPECIFIED ON PLANS.

4. PARTIAL BLOCK, BRICK OR MORTAR MAY BE
USED TO ADJUST TOP TO CURB ELEVATION.

5. REINFORCED CONCRETE FOOTING MAY BE
PRECAST OR CAST IN PLACE. LIFTING HOOKS
OF FABRICATORS DESIGN ARE TO BE
PROVIDED IN PRECAST FOOTING.

6. MAXIMUM DEPTH ALLOWABLE FOR CONCRETE
BLOCK CONSTRUCTION IS TO BE 8 FEET.

7. MORTAR JOINTS ON INTERIOR SURFACES ARE
TO BE FINISHED FLUSH AND MAY BE LEFT
EXTRUDED ON EXTERIOR FACES.

NOTES

8. 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.

9. WHEN SPECIFIED ON THE PLANS THE INVERT B

IS TO BE SHAPED IN ACCORDANCE WITH
STANDARD PLAN 1S-1. THE COST OF
FURNISHING AND PLACING ALL MATERIALS
INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE
STRUCTURE.

10. 3" DIAMETER WEEP HOLE SHALL BE LOCAT
TO DRAIN SUBBASE MATERIAL. WEEP HOLE
WITH 12" X 12" PLASTIC HARDWARE CLOTH
/4" MESH OR GALVANIZED STEEL WIRE,
MINIMUM  WIRE DIAMETER 0.03", NUMBER 4
MESH HARDWARE CLOTH ANCHORED FIRMLY
TO THE OUTSIDE OF THE STRUCTURE.

WEEP HOLE.
SEE NOTE 8.

CONCRETE BLOCK

‘ SECTION B-B

X 4 (2'-8"
! SEE NOTE 3 ‘

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 REMAN AS DETAILED WITH
THE FOLLOWING EXCEPTIONS:

A) THE VERTICAL LEG OF BARS C WILL BE
ELIMINATED.

BARS G WILL BE ELIMINATED AND REPLACED
WITH DOWELS SHOWN HEREON.

12. 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

ED 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.

15. STEPS ARE TO BE PROVIDED WHEN H IS
4'-0" OR CREATER. FOR DETAILS SEE
STANDARD ST-1.

SPECIFICATION
REFERENCE

302

CONSTRUCTION METHODS FOR CONCRETE
MASONRY BLOCK CURB DROP

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

104.42




NOTE:

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 /4" HIGH
AS SHOWN.

ST VAT
SLOT

LETTERING
OPTIONAL

A

Y x 14" SLOT

COVER
FRAME
1-9%" DIA.
2-4" DIA
3" 1-10" DIA. 3" ¥, 1/, ¥, -
e 1/, ; 1y
i ul\ > | % ﬁ MACHINE MACHINE Y A l/EMESNHSE%N ’e . ’f% *‘ z
- W—L e 7 TW W’WWWWWW //7/4
» }—b T T\q L MACHINE MACHINE
‘ - S 50 5 -
T ? —> F%H %*4 <~ 4& Vg VB“*’L‘*
15—
1 = SECTION A-A
1-10" DIA. 1
APPROXIMATE WEIGHT
CAST IRON
TN e e
SHEET 10F 3
SPECIFICATION

RerERCE STANDARD INLET AND FRAME COVER

224
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

105.01




L T‘XWHX/BH
5'" LONG

ACCESS RING

1" DIAMETER HOLE #10 GAx2"x5'-8%4"

ANCHORS /g'"x2"x2"
LETTERING OPTIONAL

V.D.O.T. CAST IN TOP
OF COVER 1" WIDE.

1'-10" DIA,

A TEXTURED FINISH
TO BE CAST INTO
TOP OF LID

A

\ COVER SEAT RING

LID RING H#10 GA.x2)/2'"'x6'-6%"

#10 GA.XZ”XB"S%“/

PLAN VIEW FRAME

NOTE:

CONCRETE 4000 PSI

SUPPLIER MAY FURNISH 5" STEEL FOR 10 GA.
ALL METAL GALVANIZED TO V.D.O.T.
STANDARD AND ASTM A 123-73.

PLAN VIEW COVER

N3/
2'-0%4" DIA. 2'-1" DIA.
| 2'-0V/5" DIA.
| R
= - = s = - Y
;fg“}ﬁb»b>b‘?>bb>»b>b>> 7777777717777777

REINFORCING 3''x8'"-W3.4xW2.1
WELDED WIRE FABRIC

SECTION A-A SECTION B-B
SHEET 3 OF 3
SPECIFICATION
R PRECAST INLET AND FRAME COVER
;%52 VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




MH-1

STANDARD MH-1
FRAME & COVER

SEE STANDARAD SL-1FOR APPLICABILITY OF SAFETY SLABS.

NOTE:
THE TOP OF MASONRY IS TO BE LEFT
SUFFICIENTLY LOW TO PERMIT PROPER

HALF PLAN VIEW

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

ADJUSTMENT OF COVER AND FRAME TO
GRADE BY THE USE OF MORTAR OR
o :@ BRICK AS DIRECTED BY THE ENGINEER.
. _
S
o B £o
o o Yo
o S FLAT SLAB TOP AS DETAILED | £-0" |
o Oy ON STANDARD T-MH-2 MAY BY
=5 SUBSTITUTED FOR TAPERED
= o SECTION WHEN APPROVED BY
- L THE ENGINEER.
: HALF SECTION A-A
(WITH FRAME AND COVER REMOVED)
; Vo' 8" 6"
[A\v/ T A BRICK CONCRETE
i — BEVEL 45 noTEs:
o .
L g* 1. QUANTITIES SHOWN ARE FOR MANHOLE
o o WITHOUT PIPES. THE AMOUNT DISPLACED
o x: e——— BY PIPES MUST BE DEDUCTED TO
o &8 b— OBTAIN TRUE QUANTITIES.
2 TABLE OF QUANTITES
5 - 2. A BASE THICKNESS OF 9" WAS USED IN
= - CONCRETE COMPUTING CONCRETE QUANTITIES.
DEPTH BRICK MANHOLE | '\ FioLE
o 1 BRICK CONCRETE | CONCRETE | > LTDCDWE%EN&[SFE%TB%FA%EED FOR EACH
NE Al FEET THOUSANDS | CU. YARDS | CU. YARDS
ol L CONCRETE 7 05 0785 1437 4. MATERIALS MAY BE BRICK, CONCRETE OR
= " WY, FOOTING : : APPROVED CONCRETE MANHOLE BLOCK
o 4 7 5 0.7 0.785 1.699 :
7 6 0.9 0.785 1.961 5.IF BLOCKS ARE USED THE MINIMUM
- PR PRI 7 ) ‘ ) THICKNESS OF SAME IS TO BE 5'".
< SR SN % 0.785 2225 OTHER THICKNESSES ARE TO CONFORM
> : R 8 : 0.785 2.485 TO WALL THICKNESS SHOWN FOR
| DIAMETER= 4'-8"+ (2 x WALL THICKNESS) = 14 0.785 2747 CONCRETE.
\ — 5 10 16 0./85 3.009 | g ALL CONCRETE TO BE CLASS A3
11 1.9 0.970 3.455
- 12 2.2 0.970 3.817 . WHEN SPECIFIED ON PLANS THE
SECTION B-B 3 55 0970 4179 INVERT IS TO BE SHAPED IN
: : ACCORDANCE WITH STANDARD 1S-1.
BRICK CONCRETE OR 14 2.8 0.970 4.541 THE COST OF FURNISHING AND PLACING
CONCRETE BLOCK 15 3.1 0.970 4.903 ALL MATERIALS INCIDENTAL TO THE
® 34 0970 5 265 SHAPING IS TO BE INCLUDED IN THE BID
) 0 e ED) PRICE FOR THE STRUCTURE.
SHEET 1 OF 5 INCREMENT 0.45 - 0.582
SPECIFICATION
. . REFERENCE
MANHOLE FOR 12" - 48" PIPE CULVERTS
REV. 7/01 302
—‘ VIRGINIA DEPARTMENT OF TRANSPORTATION
106.01




MH-1

3
1-974" DIA THE LETTERS V.D.O.T. ARE OPTIONAL
IF USED THE LETTERS ARE TO BE
CAST IN THE DEPRESSION IN TOP OF

*—‘ /2" }—; COVER 1" WIDE RAISED 3" HIGH AS
Al SHOWN.
2 Vq"
v T o 1 ﬂ

DNENSE ﬁ WWWWWWW Wﬁp

D\MENS\ON/
1“4T *'j—* s *»‘ F—%“ Ve
)

1'-8!/g" DIA.

MACHINE

SECTION A-A OPTIONAL

APPROXIMATE WEIGHT

CAST IRON TOP

FRAME 239 #+ 12 LBS.
COVER 137 + 7 LBS.

%

Yl SLOT

" | 1'-10" DIA. | e 1 R
_al/n § i
T 1-81/4" DIA. F T 1 ¢ Vo xl/o" SLOT/4
| — MACHINE vACHNE—L 7 | : &
5" R = T -
f f
2 R o
| Vs
2 2 i
———————————————— Z T 1-7%" DIA.
‘ - 2'-0" DIA. ‘ 5" ‘ = 197 i
I ‘ ‘ |
SECTION B-B BOTTOM
SHEET 2 OF 5
SPECIFICATION

ki STANDARD MANHOLE FRAME AND COVER

224
302 VIRGINIA DEPARTMENT OF TRANSPORTATION ’7
106.02




MH-1

FINISHED /\

DIMENSION

1-9%," DIA.

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

CAST IN THE DEPRESSION IN_TOP OF
COVER 1" WIDE AND RAISED 34" HIGH
AS SHOWN.

»*TT g /zﬂT

7772722772277 777 7727 77

‘Aiggg,

- MACHINE MACH\NE* /8
Tﬁh ] |3 - LETTERING
. & OPTIONAL
— /8
1-8/5" DIA,
SECTION A-A
APPROXIMATE WEIGHT
CAST IRON
TOP
COVER 137 + 7 LBS.
FRAME 235 + 12 LBS.
0 3/8\\
1-10" DIA.
7" Yyxil/x SLOT
. 1-8/4" DIA.
e
MACHINE

"R

(el

))1))) ))))))))))))))/4
(OO

((t (K((V )

))

Yy
3l SLOT

o

2'-0" DIA.

SHEET 3 OF 5

FRAME SECTION AT MID POINT

1-7%" DIA.

1-9%," DIA.

BOTTOM

106.03

SPECIFICATION

STANDARD MANHOLE FRAME AND COVER FerEReCE

224

VIRGINIA DEPARTMENT OF TRANSPORTATION 302




’—>OJ

LETTERING
OPTIONAL

MH-1

COVER A

NON-TRAFFIC
CONDITIONS

NEA APPROX. WEIGHT
B COVER 80 LBS. +
A
TOP
PLAN | 22" DIA. |
| SR
RN S S S SN =
SECTION A-A WW
o MACHINED
‘ 241/4" DIA. | ’ COVER B
| 223" DA, | TRAFFIC
| \ = CONDITIONS
;\m% Q/—MACH\NED
. 1 K A
= N
© 4‘ 20" DIA. 7" R J
N N Y s fte= VL0 - M « O s Vi
+ i
1 \ 24" DIA
fN \ \
= 337 DA | . APPROX. WEIGHT
NG COVER 105 LBS. *
6’&
FRAME TOP
EITHER COVER A OR B MAY BE USED WITH FRAME. ] ) o
APPROX. WEIGHT S 22" DIA | T
COVER 170 LBS. + ;t ‘ Y# Y%
- SSRGS SSANS R
o T —77F
40 "
MACHINED /a %j DIA. %3/4
SECTION A-A SHEET 4 OF 5
SPECIFICATION
TR STANDARD MANHOLE FRAME AND COVER
ié; VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/02

106.04



MH-I

SHEET 5 OF 5

LETTERING
OPTIONAL
34" DIA. )
22" DIA. N
%u ;
| 20" DIA. ‘ o =
! ! ¢
| |
N %
S AR
SEE DETAL A
MANHOLE COVER ! *
o
SECTION ¢
NONSKID ALUMINUM OXIDE IMPREGNATED
.— STEEL PLATE %" THICK MANHOLE FRAME
[~ ———— NEOPRENE FOAM BOND
| T STEEL PLATE 4" THICK MATERIAL
\AASHTO M222
I/,%¥," HR FLAT BAR (WELDED TO
COVER ONLY)
DETAIL A
NOTES:
STRUCTURAL COMPONENTS SHALL CONFORM

TO AASHTO M222.
FRAME AND COVER SHALL HAVE A CONTINUOUS
FLUSH FIT.

SPECIFICATION
REFERENCE

106.05

STANDARD MANHOLE FRAME AND COVER

VIRGINIA DEPARTMENT OF TRANSPORTATION

302




1-9%,"

DIA. NOTES

FINISHED

{HﬂTr& %*Lﬁfi ij$#“

THE LETTERS V.D.O.T. ARE OPTIONAL,
IF USED THE LETTERS ARE TO BE
CAST IN THE DEPRESSION IN_TOP OF

COVER 1" WIDE AND RAISED 33" HIGH
AS SHOWN.

DIMENSION —*~ 1

7777772477217 777/ 7777

(\l

— MACHINE

MACHINE —1 ﬁ#/a

E .

—f /o —=]

1-8/" DIA.

LETTERING
OPTIONAL

SECTION A-A

APPROXIMATE WEIGHT

CAST IRON

FRAME 174 =
COVER 137 *

9 LBS.
7 LBS.

o

atxAl/ot SLOT

| 23%," DIA. |
V"
| 22" DIA. | Yex1/" SLOT
‘ 20/," DIA. | 0
pd 7\ i
v A 4 % 1-7%" DIA.
5" 22" DIA. 5 | N 1-9%," DIA.
SECTION B-B BOTTOM
SPECIFICATION
REFERENCE
o STANDARD MANHOLE FRAME AND COVER
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

106.06



MH-2

FOR DETAILS OF ALL COMPONENT PARTS AND

"GENERAL NOTES- PRECAST" SEE SHEETS

106.07

103.01-103.11
\
\
/@—%_‘% ] SPACER UNIT
i W /7
I \ ] J
TAPER ]
OR o
TOP UNIT .
\
-~ T T T T
| .
‘ | | (o)
= [t |
\ g o O I T I B — "
| w o RISER UNIT o L
< <C [a'd
S E—— W N /5 RISER UNIT E
5 5 % REDUCER z
RISER |UNIT N o Y U S — 3
| o
| = REDUCER UNIT
w MONOLITHIC
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TRANSITION BETWEEN PIPE DIAMETERS
WHEN DIFFERENT SIZES OF PIPES
ARE ENCOUNTERED.

NOTES:

SHAPING OF MANHOLE AND INLET INVERTS IN ACCORDANCE WITH
THIS DRAWING IS TO APPLY TO THOSE STRUCTURES SPECIFIED
ON PLANS OR WHERE INVERT OF PIPE IS ABOVE INVERT OF
STRUCTURE.

MANHOLE OR DROP INLET IS TO BE FORMED AND CONSTRUCTED
IN ACCORDANCE WITH APPLICABLE STANDARD OR SPECIAL DRAWING.
THE INVERT SHAPING AS DETAILED HEREON IS TO CONSIST OF A
PORTLAND CEMENT CONCRETE MIX CONFORMING TO CLASS A3 OR
CLASS C1, EXCEPT THAT 25 OF COARSE AGGREGATE MAY BE

UP TO 4" IN DIAMETER AND CONSIST OF STONE, BROKEN BRICK,
BROKEN CONCRETE OR BROKEN CONCRETE BLOCK, THE SURFACE
SHALL BE LEFT SMOOTH BY MEANS OF HAND TROWELLING. NONE
OF THE COARSE AGGREGATE SHALL REMAIN EXPOSED.

DETALS OF INVERT SHAPING AS SHOWN HEREON ARE FOR EXAMPLE
PURPOSES ONLY. EACH MANHOLE OR DROP INLET IS TO BE SHAPED
INDIVIDUALLY TO BEST FIT THE PARTICULAR INLET AND OUTLET
CONFIGURATION AND FLOW LINES.

W R

SHAPE TO ELEVATION
OF MID-POINT OF
LARGEST PIPE.

SHAPE TO
CONTOUR
OF PIPE

{ : [ : 2
- < e ” Ag A
. for ]

SLOPE TO DRAIN TO INVERT
OF OUTLET PIPE

SECTION A-A

METHOD OF TREATMENT IN DROP INLETS

SLOPE TQO DRAIN
TO INVERT OF
OUTLET PIPE

SECTION B-B

PLAN

METHOD OF TREATMENT IN MANHOLES

SPECIFICATION
REFERENCE

STANDARD METHOD

302

OF SHARPING MANHOLE & INVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLE T
106.08




ST-1

NO. 6 CALVANIZED STEEL STEP

MAX.

TYPICAL SECTION

(DIMENSIONS MAY VARY WITH
MANUF ACTURER'S DESIGN)

* MINIMUM OF 3" EMBEDMENT

ALUMINUM  STEP

#4, GRADE 60, REINFORCING ROD ENCASED IN
A CORROSION RESISTANT RUBBER OR OTHER
MATERIAL APPROVED BY THE ENGINEER.
(DIMENSION MAY  VARY WITH MANUFACTURER'S
DESIGN)

CORROSION RESISTANT
~ VATERIAL

#4 REINFORCING ROD

TYPICAL SECTION

NOTES:
STEPS WILL BE REQUIRED IN ALL STRUCTURES WITH A DEPTH OF
4'-0" OR GREATER UNLESS OTHERWISE NOTED ON THE PLANS.

ALL STEPS SHALL PROTRUDE 4'/5," FROM INSIDE FACE OF
STRUCTURE WALL.

MAXIMUM STEP SPACING TO BE 16" C-C.

STEPS SHALL WITHSTAND A MINIMUM FORCE OF 300 POUNDS WHEN
EXTENDED 45" FROM THE FACE OF THE SUPPORT.

STEPS ARE TO BE VERTICALLY ALIGNED AND UNIFORMALY SPACED
FOR THE ENTIRE DEPTH OF ANY STRUCTURE.

IN PRECAST UNITS STEPS MAY BE CAST IN PLACE, MORTARED
INTO HOLES PROVIDED BY THE FABRICATOR, OR DRIVEN.,

STEPS DIFFERING IN DIMENSIONS, CONFIGURATION, OR MATERIALS
FROM THOSE SHOWN MAY ALSO BE USED PROVIDED THEY MEET
THE MINIMUM REQUIREMENTS SHOWN HEREON AND THE
CONTRACTOR HAS FURNISHED THE ENGINEER WITH DETALS AND
CERTIFIED TEST REPORTS OF THE PROPOSED SUBSTITUTE AND HAS
RECEIVED WRITTEN APPROVAL FROM THE ENGINEER FOR THE USE
OF SUCH STEPS.

ALL STEPS INSTALLED SHALL BE PROVIDED WITH SLIP-RESISTANT
SURFACES SUCH AS BUT NOT LIMITED TO, CORRUGATED KNURLED,
OR DIMPLED SURFACES.

ALUMINUM STEPS SHALL BE FABRICATED IN ACCORDANCE WITH
ASTM B221, ALLOY 6005-T5.

THAT PORTION OF THE STEP ENCASED IN MASONRY SHALL BE
UNIFORMLY COATED WITH A BITUMIMOUS, SOLVENT TYPE, ASBESTOS
FILLED ALUMINUM PIGMENTED COATING CONFORMING TO FEDERAL
SPECIFICATION TC-C-00498A.

STANDARD STEP

VIRGINIA DEPARTMENT OF TRANSPORTATION

106.09

SPECIFICATION
REFERENCE

NONE




OPENING IN TOP SLAB OF
CHAMBER TO BE CIRCULAR
WHEN USED WITH TYPE A

OR C TOWERS —\

B—

TWO BARS K TO BE USED IN EACH CORNER

WITH CIRCULAR OPENING IN TOP.

1BAR F E.F.-E.S.

TO WITHIN 2"

A

i

BARS A @ 8" C

%
- \\ yA
\ —/ Xﬁ 17
AT W |
oQ i
bl H W |l
= o ] A\}H
0 N AT
= N, 7
= ] > T
@ [ 1] [
; \
| |
\
OPENING IN TOP SLAB
OF CHAMBER TO BE
SQUARE WHEN USED B <J
WITH TYPE B TOWERS
PLAN VIEW

TYPE A, B, AND

C TOWER. SEE

SHEET 3 OF 4  _

(TOP SLAB REINFORCEMENT)

gy

-C
BARS G @ 8" C-C

| — GALVANIZED S5X10 TO BE PLACED UNDER
TOP SLAB AND EXTENDED INTO SIDE WALLS
OF OUTSIDE FACE.

N.F.
F.F.

NM——BARS J @ 6" C-C E.F.

DENOTES BOTH THE INTERNAL
CHAMBER WIDTH ALONG THE NARROW

AXIS AND THE DIMENSION OF THE

OPENING IN THE TOP SLAB OF CHAMBER

12" DOWELS
@ 8" C-C
SEE NOTE 7

JB-1
NOTES:
. ALL REINFORCING STEEL
CONCRETE COVER.

2. ANY REINFORCING BARS IN CONFLICT WITH PIPE SHELLS ARE TO
BE CUT A MINIMUM OF 1/," FROM PIPE.

3. FOR DETAILS METHOD OF TURNING ANGLES AND APPROXIMATE
QUANTITIES SEE SHEET 2 OF 4.

4. PRECAST CHAMBERS OF THE BOLT TOGETHER TYPE MAY BE
SUBSTITUTED WHEN APPROVED ON AN INDIVIDUAL BASIS.

5. ALL CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PSI
IF PRECAST.

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

7. ELIMINATE DOWELS WHEN PRECAST TYPE A TOWER ARE ELECTED.

-WHEN SPECIFIED ON PLANS INVERT IS TO BE SHAPED IN
ACCORDANCE WITH STANDARD IS-1. THE MATERIALS

INCIDENTAL TO THE SHAPING ARE NOT TGO BE MEASURED OR
PAD SEPARATELY BUT THE COST OF SAME IS TO BE INCLUDED
IN THE PRICE BID PER CUBIC YARD OF JUNCTION BOX CONCRETE

TO BE #6 BARS WITH A MINIMUM 1/5"

o4}

VAR,
DX D+ 1-1
i
Yoo °
< N o~
e BARS F
L
o
BARS A oy
Y'¢INCREASE INDICATED DIMENSION BY 1
FOR USE WITH 72" PIPE.
THE LENGTH OF ALL BARS AND THE NUMBER REQUIRED
WILL VARY WITH THE SIZE OF CHAMBER .
FOR APPROXIMATE WEIGHT SEE SHEET 2 AND 4 OF THIS
STANDARD.
BARS B, C, E, G, H, AND J ARE STRAIGHT.
PR A.%f BARS B
BARS G Ay
L——=a (‘)
(@)
o— EO
o r (@]
AN b -
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4. o
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2 it
NOTE 8 i g
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BARS C @ 12" C-C \LfBARS D

SECTION B-B SHEET 10F 4

FOR DETALS. —=*
g b . g
MIN.4-0" |-
- * |BARS
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B S P
AN L% o
o i % O
o 5 : o
o 5 BARS G 4 <Z(7
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BARS D @ 12" C-C | _OPTIONAL KEYED
GRS o CONSTRUCTION JOINT
SECTION A-A
SPECIFICATION
REFERENCE
105
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JUNCTION BOX CHAMBER DETAILLS FOR 48"
MAXIMUM  DEPTH

VIRGINIA DEPARTMENT OF TRANSPORTATION

/2" PIPE CULVERTS

(H) = 20

106.10




e

LOCATION OF CHAMBER TO FIT VARIOUS FLOW LINE

ANGLES

Notes:

Where pipes enter
the chamber on a
skew, pipe walls are
to be extended, if
required, into the
chamber a sufficient
distance to maintain
a minimum uncut
length of 2'in a &'
pipe section.

QUANTITIES FOR CHAMBER  *
s ANGLE OF TURN
0° 1 - 30° 31° - 60° 61° - 90° % N . ’
DIM. |cU. YDS.|LBS. REINF| DIM. [cu. vDS.LBS. REINF DM, [cu. YDS.[LBS. REINF| DIM. [cU. YDS.|LBS. REINF, S.‘up%”t(‘j%‘sepﬁcigﬁ%we”megi Jor chamber, without pipes.
D CONC. STEEL D CONC. STEEL D CONC. STEEL D CONC. STEEL deducted to obtain true quantities.

_ | 48| 40| 4.56 1203 | 5'-0"| 4.65 1317 |57 4.99 1412 |e6-10"| 5.72 1602 See Sheet 4 of 4.
<i 54" | 55" 516 1466 577 526 1558 63" 510 e 78 6.53 1798 Chamber and tower quantities for concrete and
g | 60" ] 6-0"| 580 1657 6'-3"| 5.96 1794 6'-11" 6.38 1831 8'-6"| 7.38 2064 reinforcing steelmust be added to obtain totals.
- | 66" [ 67| 646 2028 | 6-10"| 6.63 2069 | 7-7" 7.2 2220 | 9-4"| 8.27 2510

S [ 7o [ 777 2248 | 7-5"| 7.95 2306 |8'-3" 856 2490 |10-27 9.97 2843

[ 4 [ 4-00] 4.06 n49 | 5-0"| 4.5 173 |5-77| 4.46 274 |e-107 5.2 1440 Ty STRUCT STEEL
o[ 54| 5-57| 4.6 1308 | 5-7"| 4.70 1373 | 6-3" 5.07 1452 | 7-8"| 5.85 1619 o ERE
w607 | 6-0"| 519 1487 | 6-3"| 5.33 1531|611 5.71 1651 | 8-6"| 663 1925 3 gn 70 Lbs.
- [ 66" [ 67| 579 1815 | 6-10"| 5.04 1934 | 7-7" 6.40 2058 | 9-4"| 7.45 2359 o 50 Lbs.

S 720 7-20 ] 700 2020 | 7-5"| 7.17 2086 |8-3"| 7.73 2264 |10-2" 9.03 2585

[ 48" | 2-100| 353 1030 | 5-0"| 3.61 1052 |5-7" 3.88 133 |6'-10"| 4.47 1294
0?54 [ 5.5 4.02 177 | 5-7v| 4.10 1236 |6-3"| 4.43 1305 | 7-8"| 5.14 1454
w607 | ggv| 454 1337 | g-3" | 4.67 1381 |61 5.02 1484 | 8-6"| 5.85 1710
- [ 66" g-77] 5.0 1592 |6-10"] 5.22 1674 | 7-7"| 5.64 1789 | 9-4"| 6.59 2062 Cheet b ot 4

727 50| 6.9 1835 | 7-51| 6.34 1885 |&-3"| 6.86 2050 |10-2"| 8.05 2355

SPECIFICATION
JUNCTION BOX DETAILS FOR ANGULAR FErEReNee
CONNECTIONS OF 48" /2" PIPE CULVERTS e

106.11 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




PC -1

NOTES:

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR
MAXIMUM HEIGHT OF COVER IN FEET
DIAMETER AREA DIAMETER FINISHED CONSTRUCTION.
2. TO PROCTET PIPE DURING CONSTRUCTION, MINIMUM

HEIGHTS OF COVER PRIOR TO ALLOWING
CONSTRUCTION TRAFFIC TO CROSS INSTALLATION
INCHES SQ. FT. NOQ%EN‘QEE%ED REINFORCED CONCRETE CLASS INCHES ARE TO BE !, DIAMETER OR 3'0", WHICHEVER IS
GREATER. THE COVER SHALL EXTEND THE FULL
(STRENGTH) LENGTH OF THE PIPE. THE APPROACH FILL RAMP
(SEE NOTE 4) I Y Vv IS TO EXTEND A MINIMUM OF 1O(DIAMETER + 36")
ON EACH SIDE OF THE PIPE, OR TO THE
1 0.8 14' (1800) 140 19 g 12 INTERSECTION WITH A CUT.
3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR
15 1.2 14' (2125) 14 19' 29 15 ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL
BE 2.0'OR ', DIAMETER, WHICHEVER IS GREATER.
18 1.8 14' (2400) 14 20" 29 18 IN CASES IN WHICH THESE COVER HEIGHTS CANNOT
BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED
‘ ‘ ‘ ‘ COVER HEIGHT OF 1.0'WILL BE ALLOWED ONLY IF
21 2.4 15 (2700) 14 20 29 21 ALL POSSIBLE MEANS TO OBTAIN THE STANDARD
VALUE HAVE BEEN EXHAUSTED. THE MINIMUM
24 3.1 13' (3000) 14! 20 29 24 FINISHED HEIGHT OF COVER FOR PIPES UNDER
ENTRANCES IS 9.
27 4.0 14 20" 29 27
4. CRUSHING STRENGTH (POUNDS PER LINEAR FOOT
<0 ‘0 »" o0 oo <0 ULTIMATE STRENGTH)
5.FOR HEIGHT OF COVER GREATER THAN THAT SHOWN
33 5.9 14! 20" 29' 33 FOR CLASS V, A SPECIAL DESIGN CONCRETE PIPE IS
REQUIRED.
26 /i 14 20 30 36 6. NONREINFORCED PIPE TO BE USED ONLY UNDER
‘ ‘ ‘ ENTRANCES AND LOWER FUNCTIONAL CLASSIFICATION
42 9.6 14 21 30 42 (LFC) ROADWAYS (SEE SHEET 17 OF 18).
48 12.6 14 21 30' 48 7.SEE STANDARD PB-1 FOR PIPE BEDDING AND
BACKFILL REQUIREMENTS.
o4 159 “* 21 30 o4 8. PIPE WITH LESS THAN THE STANDARD MINIMUM
. 96 " o 0 0 COVER IS TO BE MINIMUM CLASS Il REINFORCED.
66 23.8 14! 27 30 66
72 28.3 14 27 30 72
78 33.2 14! 27 30 78
84 38.5 14 27 30 84
90 44 .4 14! 21 30 90
96 50.3 14 27 30 96
102 56.7 14! 21 30" 102
108 63.6 14 27 30 108
SHEET 10F 18
SPECIFICATION

REFERENCE CONCRETE PIPE

o HEIGHT OF COVER TABLE FOR H-20 LIVE LOAD REV. 7/05

232
VIRGINIA DEPARTMENT OF TRANSFPORTATION 107.05




DETAILS OF TOWERS

JB-1

TYPE A TYPE B TYPE C
TO BE USED WHEN VERTICAL DISTANCE BETWEEN GRADE AND TO BE USED WHEN VERTICAL DISTANCE BETWEEN GRADE TO BE USED WHEN DISTANCE BETWEEN GRADE AND
INVERT OF PIPE IS PIPE DIAMETER PLUS 5'-4" OR GREATER AND INVERT OF PIPE IS PIPE DIAMETER PLUS 3'-2" TO INVERT OF PIPE IS PIPE DIAMETER PLUS 2'-4" TO
(SEE NOTE 3). 5'-4" (SEE NOTE 3). 3'-2" (SEE NOTE 3).
STANDARD MH-1FRAME & COVER
STANDARD MH-1 STANDARD MH-1 FRAME
/ FRAME & COVER & COVER
\ ol / N © © / \ © @ Eéo
o = | | T 6 el & o F
2'-0 3 f 5o T 4 8o Py S A
FR I = \ g <
o . 6. 3'-0" 6" 3 >z, / T
Ho oo T o T
o | = ™M
0 / [ TOP SLAB OF
o = CHAMBER
y A g szu
- TOP SLAB OF SECTION A-A
j\TOP SLAB OF CHAMBER
— 1) CHAMBER 7HSECT\ON A-A
2 g N
% e %K - =5y -
bosle L
K WALL THICKNESS TQ BE 6" TO A BARS S BARS T P
DEPTH OF 10' AND 8" OVER 10'. ‘ 4 REQ'D.
12 REQD.
SECTION A-A i o o
y©  #6 BARS T T
ol T \ + PLAN
A | A
TR AR
e # Jﬁ #6 BARS S
o 1 %
©
PLAN

NOTES:

- PRECAST UNITS IN ACCORDANCE WITH STANDARD MH-2 MAY

BE SUBSTITUTED FOR TYPE A TOWER SHOWN. IF SUBSTITUTED,
PAYMENT WILL BE MADE AT THE CONTRACT UNIT PRICE, FOR
CONCRETE AND STEEL BASED ON THE THEORETICAL QUANTITIES
THAT WOULD HAVE BEEN REQUIRED TO BUILD THE TYPE A TOWER.

2. SEE STANDARD SL-1FOR APPLICABILITY OF SAFETY SLABS.

[&N]

. INCREASE INDICATED DIMENSION BY ONE FOOT FOR USE WITH
72" DIAMETER PIPE.
. CHAMBER AND TOWER QUANTITIES FOR CONCRETE AND REINFORCING

STEEL MUST BE ADDED TO OBTAIN TOTALS.

QUANTITIES FOR TOWER %

TYPE A TYPE B TYPE C
CONCRETE | 0.643 C.Y. 0.325 C.Y. | ——
INCREMENT |0.262 TO 10' DEPTH
PER FOOT |0.362 OVER 10’ 0.259 0.145
REINFORCING

e B 62 LBS. -

KK QUANTITIES SHOWN ARE FOR MINIMUM TOWERS OF EACH
TYPE. FOR TOWERS ABOVE MINIMUM HEIGHT INCREMENTS
SHOWN PER FOOT MUST BE ADDED.

SHEET 3 OF 4

SPECIFICATION
REFERENCE

105
233
302

JUNCTION BOX TOWER DETAILS FOR 48"

MAXIMUM  DERPTH (H)

72\\
- 20"

VIRGINIA DEPARTMENT OF TRANSPORTATION

PIPE CULVERTS

106.12




DISPLACEMENT QUANTITIES FOR PIPE OPENINGS

(To be used with St'd JB-IJunction Box)

CONCRETE REINF
PIPE PIPE 0° 15 300 45° STEEL
SIZE CLASS
Cu. Yards Cu. Yards Cu. Yards Cu. Yards Lbs.
12" I, 1v, vV 035 .036 040 .050 17.67
12" CM .018 .020 .022 .027 11.06
15" I, 1v, v .050 .052 .058 071 24.88
15" CM 030 .031 034 042 15.93
18" I, v, v .069 072 .080 .099 33.23
18" CM .043 044 .049 .061 21.68
24" I, 1v, v .18 122 137 .168 53.53
24" CM .076 .078 .087 108 35.83
30" I, v, v 179 .186 .208 256 78.64
30" CM 118 122 137 .168 53.53
36" I, 1v, v 254 263 294 362 108.76
36" CM 170 176 197 242 74.76
42" I, v, v 341 .353 .395 486 143.33
42" CM 231 .240 .268 .330 99.53
48" I, 1v, v 441 457 51 .629 182.90
48" CM .302 313 .350 431 127.85
54" I, v .554 574 642 789 227.29
54" \ .580 .600 672 .826 237.42
54" CM 382 .396 443 545 159.70
60" I, v 679 704 787 965 276.49
60" \ .708 734 821 1.009 287.65
60" CM 472 481 .551 673 195.09
66" 1, v .818 847 .948 1.166 330.50
86" \ 849 .880 985 1.21 342.70
66" CM 571 591 662 814 234.02
72" M, v .969 1.004 1123 1.382 389.34
72" \ 1.003 1.040 1163 1.431 402.58
72" CM 679 704 787 .969 276.49
Sheet 4 ot JUNCTION BOX DISPLACEMENT QUANTITIES Serrrence.
FOR 48" /2" PIPE CULVERTS 0
106.13 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




#5 BARS @ 8" C-C TYP.
[ #5 BARS

» V

——
l
-

30" DIAMETER

‘ 30" DIAMETER B

B

STRUCTURE SIZE AND
PLAN WALL THICKNESS VARIES

\CLASS A3 CONCRETE

SECTION A-A

CLASS A3 CONCRETE

SECTION B-B
NOTES:

1. STANDARD SL-1, MANHOLE SAFETY SLAB, IS REQUIRED AS PART OF THE DRAINAGE
DESIGN FOR MANHOLES, JUNCTION BOXES AND DROP INLETS WITH HEIGHTS GREATER
THAN 12 FEET. THE SPACING OF ADJACENT SAFETY SLABS SHALL BE 8'TO 12' WITH
NO SAFETY SLAB LOCATED WITHIN 6 FEET OF THE TOP OR BOTTOM OF THE
STRUCTURE. SAFETY SLABS SHALL NOT BE LOCATED BELOW ANY INLET PIPE OF
30" DIAMETER OR GREATER.

2. THE COST OF THE SL-1 IS INCLUDED IN THE COST OF THE STRUCTURE. SEE CAST IN PLACE DRAWINGS
FOR FURTHER DETAILS
5. ACCESS OPENINGS ARE TO BE STAGGERED FROM ONE SIDE OF STRUCTURE TO THE

OTHER WHERE APPLICABLE. STEPS ARE TO BE STAGGERED ACCORDINGLY. g 45 BARS @ 8" C-C TYP.
4. SAFETY SLAB MAY BE CAST-IN-PLACE OR PRECAST. CAST-IN-PLACE CONCRETE TO BE !

CLASS A3 (3000 PSD. PRECAST CONCRETE IS TO BE A4 (4000 PSD. REINFORCING S e e e e e e

STEEL TO BE IN ACCORDANCE WITH AASHTO M31. o e A e e e
5. ACCESS OPENINGS MAY BE 30" DIAMETER OR 30" SQUARE. WHEN STRUCTURE WIDTH IS g |

LESS THAN 30" THE ACCESS OPENING SHALL BE RECTANGULAR (STRUCTURE WIDTH BY

30" LONG).

TYPICAL PRECAST UNIT

"REFERENGE | TYPICAL CONCRETE SAFETY SLAB

FOR DROP INLETS, MANHOLES AND JUNCTION BOXES

VIRGINIA DEPARTMENT OF TRANSPORTATION

302

REV. 7/05
106.14
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=g
(SEE NOTE 2)

BEDDING MATERIAL
A (SEE NOTE D
.
(SEE NOTE 2)

SECTIONAL ELEVATION

NOTES

BEDDING MATERIAL IS TO BE AGGREGATE SIZE 25 OR 26.
OR RUNNING WATER PRESENT, THEN AGCREGATE NO. 57 SHALL BE USED FOR THE DEPTH
SPECIFIED ON THE PLANS OR AS DIRECTED BY THE ENGINEER, CAPPED WITH 4 INCHES

OF AGGREGATE NO. 25 OR 26

BEDDING THICKNESS TABLE

DSB-1

IF FOUNDATION HAS STANDING FOUNDATION

TYPE

BEDDING THICKNESS
(b)

47 FOR H < 10
2. WIDTH OF BEDDING MATERIAL SHALL EXTEND A MINIMUM OF 6" BEYOND THE BASE OF NORMAL EARTH 6" FOR H > 10'
THE STRUCTURE ON ALL SIDES.
3. HEIGHT OF STRUCTURE (H) IS MEASURED FROM THE INVERT OF THE STRUCTURE TO ROCK 1" PER FOOT OF H, MAX. 8"
THE TOP OF THE FRAME AND COVER OR CONCRETE DEPENDING ON STRUCTURE
TYPE. SEE APPLICABLE DRANAGE STRUCTURE STANDARD FOR DETAIL. ST & VIELDNG AS SPECIFIED ON THE PLANS
OR AS DIRECTED BY THE ENGINEER
SPECFICATION
REFERENCE

302

FOR DROP

DRAINAGE STRUCTURE BEDDING

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET, MANHOLE, AND JUNCTION BOX

NEW 9/06
106.15




PB-1

GENERAL

1.

2.
3.

METHOD "A" PIPE BEDDING SHALL BE USED FOR ALL TYPES OF PIPE CULVERTS WITHIN THE
APPLICABLE HEIGHT OF COVER RANGE NOTED IN THE STANDARD PC-1 TABLES UNLESS
OTHERWISE NOTED ON THE PLANS.

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

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

CIRCULAR PIPE

1.

2.

D - OUTSIDE DIAMETER OF PIPE.
d - INSIDE DIAMETER OF PIPE.

X = WIDTH OF CLASS | BACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.
X = 12" WHERE d IS LESS THAN 36'".
X = 18" WHERE d IS 36" AND GREATER.

WHERE DIRECTED BY THE ENGINEER. BEDDING MATERIAL MAY BE ELIMINATED FOR
NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE (EXCEPT PLASTIC PIPE)
30" AND LESS IN DIAMETER WITH HEIGHT OF COVER 15' OR LESS.

REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE (EXCEPT PLASTIC PIPE) 30" AND
LESS IN DIAMETER WITH HEIGHT OF COVER 15'OR LESS.

BEDDING MATERIAL AND CLASS | BACKFILL MATERIAL MAY BE ELIMINATED FOR SHOULDER
SLOT INLET (DI-13) OUTLET PIPES INSTALLATIONS.

ELLIPTICAL PIPE

RLN

Sy = OUTSIDE SPAN DIMENSION OF PIPE.
S, = INSIDE SPAN DIMENSION OF PIPE.

OUTSIDE RISE DIMENSION OF PIPE.
WIDTH OF CLASS IBACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.
X = 12" WHERE Sp IS LESS THAN 36".
X = 18" WHERE S2 IS 36" AND GREATER
WHERE DIRECTED BY THE ENGINEER. BEDDING MATERIAL MAY BE ELIMINATED FOR
NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE WHERE S, IS 38" OR
LESS AND HEIGHT OF COVER 15'OR LESS.

REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE WHERE So IS 38" OR LESS AND
HEIGHT OF COVER 15'OR LESS.

PIPE ARCH

SPAN DIMENSION OF PIPE.
RISE DIMENSION OF PIPE.
SEE PC-1 TABLE FOR APPLICABLE PIPE MATERIAL
- WIDTH OF CLASS IBACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.
x = 12" WHERE Sp IS LESS THAN 36"
x - 18" WHERE 52 IS 36" AND GREATER
WHERE DIRECTED BY THE ENGINEER. BEDDING MATERIAL MAY BE ELIMINATED FOR

NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE WHERE So IS 35" OR
LESS AND HEIGHT OF COVER 15'OR LESS.

S
R
B
X

REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE WHERE S IS 35" OR LESS AND
HEIGHT OF COVER 15'OR LESS.

NEW. 1 /04

107.00

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS

GENERAL NOTES

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

302
303




(N

CAST IRON PIPE CULVERT DESIGNATION
MAXIMUM HEIGHT OF COVER
DIAMETER ARE A IN FEET
INCHES SQ. FT. 13 1401 | 22-35
(2)
12 (2 0.8
15 (3 1.2
L
6 (2) (4) 1.4 N &
o a
8 () 18 T o N
) e >
24 (1) 3.1 « > o
a z T
30 (D 4.9 Z L <
— - x
wn
36 (1) 7. >
42 () 9.6
48 (2) 12.6

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

(2) PIPE TO BE SMOOTH CAST IRON ONLY.

(3) PIPE TO BE CORRUGATED CAST IRON OR RIBBED CAST IRON.

(4) MAY BE SUBSTITUTED FOR 15" PIPE CULVERT AT NO INCREASE IN PRICE BID
FOR 15" PIPE, WHERE APPROVED BY THE ENGINEER.

(5) CRUSHING STRENGTH (LBS. PER. LIN. FT.)

NOTES:

1. MAXIMUM HEIGHT OF COVER SHOWN IN TABLE IS FOR FINISHED CONSTRUCTION.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO
ALLOWING CONSTRUCTION TRAFFIC TGO CROSS INSTALLATION IS TO BE 24". THIS
COVER IS TO EXTEND THE FULL LENGTH OF THE PIPE CULVERT. THE APPROACH
FILL RAMP IS TO EXTEND A MINIMUM OF 10 (DIAMETER + 36') ON EACH SIDE OF
THE CULVERT, OR TO THE INTERSECTION WITH A CUT.

3 MINIMUM FINISHED HEIGHT OF COVER TO BE 24", EXCEPT PIPE UNDER ENTRANCES
AND MEDIAN CROSSOVERS WHERE A 8" MINIMUM WILL BE PERMITTED.

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

PC-1

SHEET 15 OF 18

SPECIFICATION
REFERENCE

232
302

CAST IRON PIPE

HEIGHT OF COVER TABLE FOR H-20 LIVE

VIRGINIA DEPARTMENT OF TRANSFPORTATION

LOAD

REV. 7/05
107.19




PB-1
NO PROJECTION OF PIPE ABOVE CGROUND LINE
TOP OF FILL —y TOP OF FILL —y TOP OF FILL —y
—— - GROUND LINE H H
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—=—  MATERIAL 2 e MATERIAL =y N v

MIN. 8",

MAX. 24"

NORMAL EARTH FOUNDATION

ROCK FOUNDATION

FOUNDATION SOF T, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

PIPE PROJECTION ABOVE GROUND LINE

| MN.1.5 xD _| __ MN.15xD _| MIN.1.5 x D _ | _ MN.1.5 x D L_MN. 15 xD | _ MN.15xD _|
=] ‘ =] =] !
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e oo — =\ (oo — PR P, —
o2t e (I I GROUND | pepr oYL, 7] GROUND s =
— (0 25558 AP A LINE =2 ZPPP P2 NE GROUND
— 5 A = — 7 A =
—|“D/2 s —p/2 CAASA yﬁ
SET=T=TS My TR %% ST T =TT
& e W e M - \ — = e — |
b ONTEIEIETEINTE e B TN rock or ‘
+ T T UNYIELDING %
M. 110 o | o ¢ —BEDDING MIN. 1710 D TR SOIL ol Af =
> < - BEDDING “
o = X D = BEDDING MATERIAL EARTH
{? JoeR MATERIAL
NORMAL EARTH FOUNDATION w8 ROCK FOUNDATION FOUNDATION SOF T, YIELDING, OR

OTHERWISE UNSUITABLE MATERIAL

\

SPECIFICATION

7

BEDDING MATERIAL IN ACCORDANCE WITH
SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

CLASS I BACKFILL MATERIAL IN ACCORDANCE
WITH SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

REGULAR BACKFILL MATERIAL IN ACCORDANCE
WITH SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

EMBANKMENT

NOTES:

FOR PLASTIC PIPE, THE LIMITS OF THE CLASS | BACKFILL MATERIAL SHALL BE

EXTENDED TO 12"

ABOVE THE TOP OF THE PIPE.

FOR GENERAL NOTES ON PIPE BEDDING, SEE INSTALLATION OF PIPE CULVERTS
AND STORM SEWERS GENERAL NOTES ON SHEET 107.00.

REFERENCE

302
303

INSTALLATION OF PIPE CULVERTS AND STORM SEWERS

CIRCULAR PIPE BEDDING AND BACKFILL

VIRGINIA DEPARTMENT OF TRANSPORTATION

METHOD

HAH

SHEET 10F 4

REV. 7705

107.01



NO PROJECTION OF PIPE ABOVE GROUND LINE
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X E DX = X | Sy X ==
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g FOUNDATION SOFT, YIELDING, OR
NORMAL EARTH FOUNDATION Max. 24" = ROCK FOUNDATION OTHERWISE UNSUITABLE MATERIAL

PIPE PROJECTION ABOVE GROUND LINE
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4" N N N N NS ¢ UNYIELDING AN ALK N
MIN. 1/10 R | \BEDD‘NG MIN. 1710 RSPV R, solL U \4\\\4\\\3% RS
MATERIAL BEDDING ) B BEDDING
x | S—= X y pER |1 X s Q X = BEDDING oeoome EARTH
OF
MIN. 8",
MAX. 24"
NORMAL EARTH FOUNDATION ROCK FOUNDATION FOUNDATION SOF T, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

SHEET 2 OF 4

72
R

BEDDING MATERIA|
SECTION 302 OF
SPECIFICATIONS.
CLASS T BACKFIL
WITH SECTION 30
SPECIFICATIONS.

REGULAR BACKFILL MATERIAL IN ACCORDANCE
WITH SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

L IN ACCORDANCE WITH
THE ROAD AND BRIDGE

At

L MATERIAL IN ACCORDANCE

2 OF THE ROAD AND BRIDGE EMBANKMENT

REV. 7/05
107.02

INSTAL
FLLIPTI

NOTE:  FOR GENERAL NOTES ON PIEE BEDDNG, SEE NSTALLATION OF PIPE CULVERTS
LATION OF PIPE CULVERTS AND STORM SEWERS REFERENCE
CAL PIPE BEDDING AND BACKFILL - METHOD "A" 507




PC-1

MINIMUM  THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES
6" x 2" CORRUGATIONS
PIPE ARCH DIMENSION MAXIMUM ALLLOWABLE
MINIMUM COVER HEIGHT IN FEET NOTES
NOMINAL SIZE SHEET 1. COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED
AREA Re TRHE\%KU‘NREESDS MAXIMUM CORNER PRESSURE CONSTRUCTION.
4000 6000 2.TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM
RISE SQ.FT. INCHES ) ’
SPAN GAUGE LBS./SQ.FT. LBS./SQ.FT. HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION
(SEE NOTE 4) (SEE_NOTE 6) TRAFFIC TO CROSS INSTALLATION SHALL BE /5 SPAN.
PR 470 27 8 2 6 o4 THE COVER SHALL EXTEND THE FULL LENGTH OF THE
PIPE ARCH. THE APPROACH FILL RAMP IS TO EXTEND
6'-4" 4'-9" 24 18 12 15 23 A MINIMUM OF 10(HEIGHT + /> SPAN) ON EACH SIDE
OF THE STRUCTURE, OR TO THE INTERSECTION WITH
6'-9" 41-11" 26 18 12 14 22 A CUT.
70 5 28 18 12 “ 21 3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL
7'-3" 5-3 31 18 12 13 20 PIPES SHALL BE 2.0'OR /> SPAN, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
7'-8" 5'-5" 33 18 12 12 19 CANNOT BE ACHIEVED, AN ABSOLUTE MINMUM FINISHED
Y o COVER HEIGHT OF 1.0'OR ! SPAN, WHICHEVER IS
7 S/ 35 18 12 2 18 CREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE
]i_on 5_gn 33 18 I 12 18 MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN
EXHAUSTED.
8'-7" 5= 40 18 12 1 17
4.SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
8'-10" 6'-1" 43 18 12 11 16 REQUIREMENTS.
94 63 46 8 12 © 16 5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE
9'-6" 6'-5" 49 18 12 10 15 TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.
— — ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE
9'-9 6'-7 52 13 12 10 15 WITH THE AASHTO SPECIFICATIONS AND VDOT
o on MODIFICATIONS FOR SOIL CORRUGATED METAL
10-3 69 55 18 12 ° “* STRUCTURE INTERACTION SYSTEMS.
10'-8" 6'-11" 58 18 12 9 14
6. WHEN DESIGN HEIGHT OF COVER REQUIRES THE
10'-11" 7= 61 18 12 9 13 USE OF THIS CATEGORY OF PIPE, BEDDING AND
P S o = > 5 3 BACKFILL MUST BE APPROVED BY THE ENGINEER.
= e 7. STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO
-7 775 67 8 12 8 12 INSIDE OF CREST AND ARE SUBJECT TO MANUFACTURING
110" 7'-7" 71 18 12 8 12 TOLERANCES.
12'-4" 7'-9" 74 18 12 8 12
12'-6" 71 78 18 12 8 12
12'-8" 8- 81 18 12 7 11
12'-10" 8'-4" 85 18 12 7 11
13'-5" 8'-5" 89 18 12 7 11
13-11" 8'-7" 93 18 12 7 10
14-1" 8'-9" 97 18 12 7 10
14'-3" 8'-11" 101 18 12 6 10
141-10" g-1n 105 18 12 6 10 Rb W
Re Rt Re %]
15'-4" 9'-3" 109 18 12 6 9 x
15'-6" 9'-5" n3 18 12 6 9 o N tf
15'-8" 9-7" 18 18 12 6 9 m
15'-10" 9'-10" 122 18 12 6 9 47
16'-5" 911" 126 18 12 6 9
16'-7" 10'-1" 131 18 12 6 9 sPaN ——— .
SHEET 10 OF 18
SPECIFICATION
STRUCTURAL PLATE STEEL PIPE ARCH REFERENCE

REV. 7/05
107.14

HEIGHT OF COVER TABLE FOR H-20 LIVE LOAD 508

VIRGINIA DEPARTMENT OF TRANSPORTATION




NO PROJECTION OF PIPE ARCH ABOVE GROUND LINE

PB-1

TOP OF F\LLN TOP OF F\LLN TOP OF F\LLN
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PIPE ARCH PROJECTION ABOVE GROUND LINE
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SRR F1 e By = MATERIAL | S SRl \HH
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ROCK OR BEDDING
\BEDD\NG X ﬁ>‘ X == UNYIELDING MATERIAL EARTH
) ) MATERIAL ‘W/ZHOEEﬁ SolL
—— _—— < W
MIN. 8", FOUNDATION SOFT, YIELDING, OR
NORMAL EARTH FOUNDATION MAX- 24— ROCK FOUNDATION OTHERWISE UNSUITABLE MATERIAL
: BEDDING MATERIAL IN ACCORDANCE WITH - REGULAR BACKFILL MATERIAL IN ACCORDANCE
Y/} SECTION 302 OF THE ROAD AND BRIDGE WITH SECTION 302 OF THE ROAD AND BRIDGE

;

SPECIFICATIONS.
CLASS I BACKFILL MATERIAL

SPECIFICATIONS.

IN ACCORDANCE

WITH SECTION 302 OF THE ROAD AND BRIDGE

SPECIFICATIONS.

=

EMBANKMENT

NOTE:  FOR GENREAL NOTES ON FISE BEDDING, SEE INSTALLATION OF PIPE CULVERTS
REFERENCE. INSTALLATION OF PIPE CULVERTS AND STORM SEWERS
o PIPE ARCH BEDDING AND BACKFILL
VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




PB-1

TOP OF FILL ‘\

ﬁ
s
B
]

=

N

2 L
AN
I

=z
=@

ARG

Y
!
[
|

ﬁ .

— GROUND
— LINE

RN RN AN

BEDDING
MATERIAL

EARTH OR ROCK

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

FOR NORMAL EARTH FOUNDATION:

77 BEDDING MATERIAL IN ACCORDANCE WITH
FOR PRECAST AND CAST IN PLACE BOX CULVERT b = 6" //A SECTION 302 OF THE ROAD AND BRIDGE

SPECIFICATIONS.

FOR ROCK FOUNDATION:
FOR PRECAST BOX CULVERT b = /g PER 12" OF - REGULAR BACKFILL MATERIAL IN ACCORDANCE
H - 8" MIN., 24" MAX. WITH SECTION 302 OF THE ROAD AND BRIDGE
FOR CAST IN PLACE BOX CULVERT b-DEPTH AS SHOWN 4 SPECIFICATIONS.
ON PLANS OR WHERE NO BEDDING IS SPECIFIED BOTTOM
SLAB TO BE KEYED INTO EXISTING ROCK FOUNDATION.

FOR SOFT, YIELDING OR OTHERWISE UNSUITABLE FOUNDATION:

FOR PRECAST AND CAST IN PLACE BOX CULVERT E

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

SHEET 4 OF 4

INSTALLATION OF BOX CULVERTS “ReFeRencE.

REV. 1 /04 BEDDING AND BACKFILL - METHOD "A" 302

107.04 VIRGINIA DEPARTMENT OF TRANSPORTATION 303




FSPANH SPAN
HORIZONTAL INSTALLATION e VERTICAL INSTALLATION O]R‘SE
FQUIVALENT MAX. HEIGHT OF COVER IN FEET MAX, HEICHT OF COVER IN FEET
ROUND SIZE SPAN ¥ RISE e SPAN X RISE -
INCHES INCHES INCHES
HE - 1 HE - IV VE -1l VE - IV VE - v
18 23 x 14 13 21
24 30 x 19 13 21
27 34 x 22 13 21
30 38 x 24 13 21
33 42 x 27 13 21
36 45 x 29 13 21 29 x 45 13 21 29
39 49 x 32 13 21 32 x 49 13 21 29
42 53 x 34 13 21 34 x 53 13 21 29
48 60 x 38 13 21 38 x 60 13 21 29
54 68 x 43 13 21 43 x 68 13 21 29
60 76 x 48 13 21 48 x 76 13 21 29
66 83 x 53 13 21 53 x 83 13 21 29
72 o1 x 58 13 21 58 x 91 13 21 29
78 98 x 63 13 21 63 x 98 13 21 29
84 106 65 13 21 68 x 106 13 21 29
NOTES:

1

2.

. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0'OR '/»

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHTS OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION ARE TO
'/, SPAN OR 3', WHICHEVER IS GREATER. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A M\N\MUM
OF 10(SPAN + 36") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

SPAN, WHICHEVER IS GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER HEIGHT OF 1.0'WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAN THE STANDARD VALUE
HAVE BEEN EXHAUSTED. MINIMUM FINISHED HEIGHT OF COVER FOR PIPE UNDER ENTRANCES IS 9".

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.
REINFORCED ELLIPTICAL CONCRETE PIPE “ReFeRencE.
REV. 7/05 HEIGHT OF COVER TABLES FOR H-20 LIVE LOAD 302
W‘ VIRGINIA DEPARTMENT OF TRANSPORTATION




CORRUGATED STEEL PIPE CORRUGATED STEEL PIPE
2 2/3" x ‘/2” CORRUGATIONS S x 1" AND 5" x 1" CORRUGATIONS

PIPE AREA MAXIMUM HEIGHT OF COVER IN FEET TMAT‘CMKUNMESEHE%L ppE AREA MAXIMUM HEIGHT OF COVER IN FEET
DIAMETER SHEET THICKNESS IN INCHES (GAUGE) | ENTRANCE PIPES DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
INCHES sQ. FT. 0.064] 0.079 ] 0.109 | 0.138 | 0.168 W‘TTF%ESC%VTEHRAN INCHES SQ. FT. 0.064 | 0.079 | 0.109 | 0.138 | 0.168
(16) (14) (12) 10 (8) INCHES (GAUGE) 16) (14) (12 (10) (8)

12 0.79 18 100 0.064 (16) 36 7. 16 38 47 57 66
15 1.23 18 80 100 100 0.064 (16) 42 9.6 16 30 36 42 48
18 1.77 18 55 71 89 94 0.064 (16) 48 12.6 15 26 30 34 38
21 2.40 18 41 51 62 74 0.079 (14) 54 16.0 15 23 26 28 31
24 3.14 17 33 40 47 55 0.109 (12) 60 19.6 14 21 23 25 27
27 3.98 17 28 33 38 44 66 23.8 14 20 22 23 25
30 4.91 17 25 28 32 36 72 28.3 13 19 20 22 23
33 5.94 17 23 25 28 31 78 33.2 13 19 20 21 21
36 7.1 16 21 23 26 28 84 38.5 12 18 19 20 21
42 9.6 16 20 21 22 24 90 442 12 18 19 19 20
48 12.6 15 19 19 20 21 96 50.3 18 18 19 19
54 16.0 18 19 19 20 102 56.7 18 18 18 19
60 19.6 18 19 19 108 63.6 18 18 18
66 23.8 18 18 114 70.9 18 18 18
72 28.3 18 18 120 78.5 17 18 18
78 33.2 18 132 95.0 17 18
84 38.5 17 144 113.0 17

NOTES:

1.

2.

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO
CROSS INSTALLATION. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 15 DIAMETERS ON
EACH SIDE OF THE PIPE OR THE INTERSECTION WITH A CUT.

. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT UNDER ENTRANCES, SHALL BE 2.0' OR /> DIAMETER, WHICHEVER IS GREATER. IN CASES

IN WHICH THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR Y& DIAMETER, WHICHEVER IS GREATER, WILL
BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES
UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24" AND 12" OR /g DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER
THAN 24" WHERE A POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE WILL BE ASPHALT, CLASS IBACKFILL MATERIAL IS
TO BE PLACED UP TO A MINIMUM OF 6" ABOVE THE TOP OF THE PIPE.

.16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20"
. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE COVER TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE

WITH THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

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

TABLE A
CONCRETE- LINED CORRUGATED STEEL PIPE

MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION

(SEE NOTE 2) MAXIMUM HEIGHT OF COVER TO BE IN

ACCORDANCE WITH THE TABLES BUT

12" TO 30" 18" SHALL NOT EXCEED 30'.
36" AND ABOVE /2 DIAMETER

SHEET 3 OF 18

PREFERENCE CORRUGATED STEEL PIPE

302
232

HEIGHT OF COVER TABLES FOR H-20 LIVE LOAD

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/05
107.07




CORRUGATED ALUMINUM ALLOY PIPE- CORRUGATED ALUMINUM ALLOY
2 2/3" x Yo" CORRUGATIONS PIPE- 3" x 1" CORRUGATIONS

MAXIMUM HEIGHT OF COVER IN FEET MINIMUM SHEET MAXIMUM HEIGHT OF COVER IN FEET
SAVETER AREA SHEET THICKNESS IN INCHES (GAUGE) | EnihknESS FOR. DIAMETER AREA SHEET THICKNESS IN INCHES (GAUGE)
INCHES SQ.FT. | 0.080 | 0.075 | 0.105 |0.135 | 0.164 | © 1FT COVER INCHES SQ.FT. 0.60 | 0.75 | 0.105 | 0.35 | 0.164
(16) (14) 12) 10) (®) (16) a4y | Aa2) 10 (8)

12 0.8 18 50 80 90 93 0.060 36 7.1 16 24 27 30 34
15 1.2 18 39 49 60 71 0.105 42 9.6 16 21 23 25 27
18 1.8 18 30 35 41 48 0.135 48 12.6 15 20 21 22 24
21 2.4 18 25 28 32 36 54 16.0 15 19 20 21 22
24 3.1 17 22 25 27 30 60 19.6 14 13 19 20 20
27 4.0 17 20 22 24 26 66 23.8 18 18 19 19
30 4.9 17 19 21 22 23 72 28.3 18 18 18 19
33 5.9 17 18 20 21 22 78 33.2 17 18 18 18
36 7.1 16 16 19 20 21 84 38.5 17 18 18
42 9.6 16 18 18 19 19 90 44.2 15 17 18
48 12.6 8 18 18 96 50.3 12 16 17
54 15.9 16 18 18 102 56.7 14 17
60 19.6 15 17 108 63.6 11 14
66 23.8 14 14 70.9 12
72 28.3 1 120 78.5 10

NOTES:

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

2. 7O PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC
TO 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 EACH SIDE OF THE PIPE, OR TQ THE INTERSECTION WITH A CUT.

3. STANDARD 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 THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR !5 DIAMETER, WHICHEVER IS GREATER, WILL
BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER
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".

4.16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20'.

5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE
WITH THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

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

TABLE A
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 2)
12" TO 24" 18"
30" AND OVER EQUAL TO DIAMETER
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CORRUGATED ALUMINUM ALLOY
PIPE- 6" x 1" CORRUGATIONS
blPE R MAXIMUM HEIGHT OF COVER IN FEET
DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
INCHES SQ.FT. 0.060 | 0.075 | 0.105 | 0.135 | 0.164
(16) (14) 12) (10) (8)
36 7.1 16 24 26 30 33
42 9.6 16 21 23 25 27
48 12.6 15 20 21 22 23
54 16.0 15 19 20 21 21
80 19.6 14 18 19 19 20
686 23.8 14 18 18 19 19
72 28.3 18 18 8 19
78 33.2 16 18 18 18
84 38.5 17 18 18
90 44.2 15 17 18
96 50.3 16 17
102 56.7 13 16
108 63.6 14
14 70.9 1
120 78.5

NOTES:

1.

2.

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A AS FOLLOWS PRIOR TO ALLOWING
CONSTRUCTION TRAFFIC TO 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 EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH A CUT.

PC-1

. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2.0'OR /2 SPAN, WHICHEVER IS GREATER.

IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR !/ DIAMETER, WHICHEVER IS

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

.16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20"
. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN

ACCORDANCE WITH THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

TABLE A

MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 2)

30" AND OVER EQUAL TO DIAMETER
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PC-1

&® INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED
WITHIN HEIGHT OF COVER LIMITATIONS.

NOTES:
MINIMUM - SHEET THICKNESS AND DESIGN DATA 1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
CONSTRUCTION.
PIPE ARCH DIMENSION MAXIMUM COVER HEIGHT
g\HNE\@LTJM IN FEET 2.T70 PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT
OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR
EQUIVALENT AREA MATIM Re THICKNESS MAXIVM CORNER TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
NOMINAL SIZE PIPE REQUIRED INSTALLATION. THE COVER SHALL EXTEND THE FULL
SPAN = RISE DIAMETER INCHES NCHES (GAUGE) | 4000 5000 LENGTH OF THE PIPE ARCH. THE APPROACHV FILL RAMP
SQ.FT. IS TO EXTEND A MINIMUM OF 10(HEIGHT + /2 SPAN) ON
INCHES INCHES Y (SEE NOTE 7 INCHES <§EE'/NSonEFT4>(EEE'/NSOQT'EFTSJ EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH
A CUT.
2 2/3" x 1/2" CORRUGATIONS
3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR
17 x 13 15 11 51/, 3 0.064 (16) 171 17 ALL PIPES SHALL BE 2'0" OR /> SPAN, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
21 x 15 18 16 6" 3 0.064 (16) 9 14 CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED
COVER HEIGHT OF 1.0'OR /5 SPAN, WHICHEVER IS
24 x 18 21 2.2 7o 3 0.064 (16) 8 12 GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE
MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN
28 x 20 24 2.8 8" 3 0.064 (18) 7 10 EXHAUSTED. WHERE POLYMER COATED PIPE WILL BE
USED AND THE SURFACE OVER THE TOP OF THE PIPE
35 x 24 30 4.4 gl/p" 3 0.064 (16) 5 3 WILL BE ASPHALT, CLASS | BACKFILL MATERIAL IS TO
BE PLACED UP TO A MNIMUM OF 6" ABOVE THE TOP
42 x 29 ® 36 6.4 105" 3 0.064 (16) 5 8 OF THE PIPE.
49 33 49 8.7 1 /0 4 0.079 (14) 5 ] 4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
X ® /2 REQUIREMENTS.
1/ n
57 x 38 @ 48 .4 13/ ° 0.109 (12 ° & S. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE
. TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.
64 x 43 & 54 143 15 6 0.109 (2) 6 9 ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE
U WITH THE AASHTO SPECIFICATIONS AND VDOT
T1x 47 @ 60 7.6 1672 ’ 0138 (10 6 Y MODIFICATIONS FOR SOIL CORRUGATED METAL
77 % 50 ® 66 013 15" s 0.168 (8) 6 10 STRUCTURE INTERACTION SYSTEMS.
. 6. WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE
83 x 57 & 72 253 20 ° 0.168 (& ’ 19 OF THIS CATEGORY OF PIPE, FOUNDATION AND BACKFILL
S % 7 AND 5 x 1" CORRUGATIONS MUST BE APPROVED BY THE ENGINEER.
7.SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
3/ 0
40 x 31 @ 36 6.4 9% 5 0.109 (12> 8 12 THE INVERT. SEE DIAGRAM BELOW FOR ILLUSTRATION
46 x 36 @ 42 8.7 AL 6 0.109 (12) 8 12 OF "B DIMENSION.
53 x 41 @ 48 1.4 13" 7 0.109 (12) 8 13 TABLE A
60 x 46 @ 54 14.3 14, 8 0.109 (12) 8 13 MINIMUM COVER HEIGHT
PIPE ARCH SPAN DURING CONSTRUCTION
66 x 51 & 60 17.6 185" 9 0.109 (12 9 13 (SEE NOTE 2)
73 x 55 @ 66 22.0 211/, 12 0.109 (12 11 16 17" To 350 18"
Bl x 59 & 72 26.0 23" 14 0.109 (12) 11 17 42" AND ABOVE Vo SPAN
87 x 63 78 31.0 241/ 14 0.109 (12) 10 16
95 x 67 84 35.0 26//5" 16 0.109 (12) 11 16
103 x 71 90 40.0 27" 16 0.109 (12) 10 15
12 x 75 96 46.0 29" 18 0.109 (12) 10 16
Rt @
3/ g
17 x 79 102 52.0 309, 18 0.109 (12) 10 15 Re _Rb Re &
128 x 83 108 58.0 29//," 18 0.138 (10 9 14 - - 4\
137 x 87 114 64.0 30" 18 0.138 (10 8 13 i
142 x 91 120 71.0 32/5" 18 0.168 (8) 8 12 47

SPAN  ———
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MINIMUM  SHEET THICKNESS AND DESIGN DATA
PIPE ARCH DIMENSION MINIVUM MAX‘MUM‘NC%EEE HEIGHT
oML SI7E EQUQ@EENT . . TH‘S&ENEETSS MAXIMUM CORNER PRESSURE
SPAN-RISE DIAMETER REQUIRED 4000 6000
NCHES NorEs SQ. FT. INCHES INCHES (GAUGE) KEEE/NSOQT.EFTA;) (EEE/NSOQTVEFTGV)
2 2/3" x /" CORRUGATIONS
17 x 13 15 1.1 3" 0.060 (16) 11 17
21x 15 18 1.6 3" 0.060 (16) 9 14
24 x 18 21 2.2 3" 0.060 (16) 8 12
28 x 20 24 2.8 3" 0.075 (14) 7 10
35 x 24 30 4.4 3" 0.075 (14) 5 8
42 x 29 @ 36 6.4 35" 0.105 (12) 5 8
49 x 33 & 42 8.7 4 0.105 (12) 5 8
57 x 38 @ 48 1.4 50 0.135 (10 5 8
64 x 43 @ 54 14.3 6" 0.135 (10) 6 9
71x 47 @ 60 17.6 7" 0.164 (8) 6 9
3" x 1" CORRUGATIONS

40 x 31 @ 36 6.4 5N 0.060 (16 8 12
46 x 36 @ 42 2.7 6" 0.060 (16) 8 12
53 x 41 & 48 1.4 7" 0.060 (16 8 13
60 x 46 @ 54 14.3 8" 0.075 (14) 8 13
66 x 51 @ 60 17.6 9" 0.075 (14) 9 13
73 x 55 66 22.0 12" 0.105 (12) 11 16
81x 59 72 26.0 14" 0.105 (12) 1 17
87 x 63 78 31.0 140 0.135 (10) 10 16
95 x 67 84 35.0 16" 0.135 (10 11 16
103 x 71 90 40.0 16" 0.164 (8) 10 15
12 x 75 96 46.0 18" 0.164 (8) 10 13
17 x 79 102 52.0 18" 0.164 (8) 10 11

@ INDICATES PIPE ARCHES FOR WHICH

OF COVER LIMITATIONS.

DIMENSIONS FOR EITHER CORRUGATION MAY BE USED WITHIN HEIGHT

[o9]

. A TOLERANCE OF PLUS, OR MINUS,

NOTES:

. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT
OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR
TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
INSTALLATION. THE COVER SHALL EXTEND THE FULL
LENGTH OF THE PIPE ARCH. THE APPROACH FILL RAMP IS
TO EXTEND A MINIMUM OF 10CHEIGHT + /2 SPAN) O

EACH SIDE OF THE STRUCTURE OR TO THE
INTERSECTION WITH A CUT.

. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL

PIPES SHALL BE 2'0" OR !3 SPAN, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED
COVER HEIGHT OF 1.0'OR /g SPAN, WHICHEVER IS
GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS
TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL

REQUIREMENTS.

. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES

IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER
DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO
SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

. WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF

THIS CATEGORY GQF PIPE BEDDING FOUNDATION AND
BACKFILL MUST BE APPROVED BY THE ENGINEER.

. LAPPED LONGITUDINAL SEAMS SHALL BE STAGGERED SO

AS TO ALTERNATE ON EACH SIDE OF THE CENTER OF
ARCH TOP BY APPROXIMATELY 15 PERCENT OF THE
PERIPHERY.

1" IS PERMISSIBLE
FOR DIMENSIONS OF SPAN, RISE, AND CORNER RADIUS.

TABLE A
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 2)
17" TO 35" 18"
42" AND ABOVE /> SPAN

RISE

!
v
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SHEET 8 OF 18

STRUCTURAL PLATE STEEL PIFPE-
6" x 2" CORRUGATIONS
PIPE AREA MINIMUM HEIGHT OF COVER IN FEET
DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
INCHES sQ. FT. 0.109 0.138 0.168 0.188 0.218 0.249 0.280

(12) (10) (8) (7 (5) (3) )
60 20 43 50 58 63 71 79 88
66 24 36 42 48 51 58 64 70
72 28 32 36 40 43 48 53 58
78 33 28 32 35 38 41 45 49
84 38 26 29 32 33 38 39 43
90 44 24 27 29 30 33 35 38
96 50 23 25 27 28 30 32 34
102 57 22 23 25 26 28 29 31
108 64 21 22 24 25 26 27 29
14 71 20 21 23 23 25 26 27
120 78 20 21 22 22 23 24 25
132 95 19 20 20 21 22 22 23
144 n3 18 19 20 20 21 21 22
156 133 18 18 19 19 20 20 21
168 154 17 18 18 19 19 19 20
180 177 15 18 18 18 19 19 19
192 201 18 18 18 18 19 19
204 227 17 18 18 18 18 18
216 254 17 18 18 18 18
228 284 17 17 18 18 18
240 314 16 17 18 18

NOTES:

1.

2.

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION MINIMUM HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION
IS TO BE '/, DIAMETER. THIS COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM
OF 10(DIAMETER + 36'") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

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

THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR /g DIAMETER WILL BE ALLOWED
ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN

ACCORDANCE WITH AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERSECTION SYSTEMS.

. STRUCTURAL PLATE PIPE DIMENSIONS ARE TO INSIDE CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.
. SEE STANDARD PB-1FOR BEDDING AND BACKFILL REQUIREMENTS.

REV. 7/05
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STRUCTURAL PLATE ALUMINUM ALLOY PIPE
9" x 2!/5" CORRUGATIONS
. - MAXIMUM HEIGHT OF COVER IN FEET
DIAMETER SHEET THICKNESS IN INCHES
INCHES SQ.FT. | 010 | 0425 | 015 | 0475 | 0.20 | 0.225 | 0.25
60 20 29 32 35 | 38 41 45 | 48
66 24 26 28 31 33 35 38 | 40
72 28 24 25 27 | 29 31 33 | 35
78 33 22 | 24 25 | 26 28 29 31
84 38 21 22 23 | 25 26 27 28
90 44 20 21 22 | 23 24 | 25 26
96 50 19 20 21 | 22 23 23 24
102 57 18 20 20 | 21 22 22 23
08 64 17 19 20 | 20 21 21 22
114 71 16 19 19 20 20 21 21
120 78 15 18 19 19 20 20 20
132 95 14 18 18 19 19 19 19
144 13 12 18 18 18 18 19 19
156 133 17 18 18 18 18 18
168 154 17 18 18 18 18
180 177 7 18 18 18
192 201 7 17 17
204 227 14 16 17
216 254 13 15
228 284 13

NOTES:

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION.

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

PC-1

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

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

. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0' OR s D\AMETER WHICHEVER IS GREATER. IN CASES IN WHICH THESE

COVER HEIGHTS CANNOT BE ACHIEVED, AND ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR /s DIAMETER, WHICHEVER IS GREATER, WILL BE
ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED

. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.
. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CR\TER\A ARE IN ACCORDANCE

WITH AASHTQO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEM

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

CURRENT ASTM DESIGNATION A-394. BOLTS ARE TO BE LOCATED IN THE VALLEY AND CREST OF EACH CORRUGATION IN DOUBLE ROWS SPACED 1%" APART.
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MINIMUM - THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES
6" x 2" CORRUGATIONS
PIPE ARCH DIMENSION NI MAXIMUM_ALLOWABLE COVER
AREA Re TRHE‘%KU\NREESDS MAXIMUM CORNER PRESSURE
SPAN RISE 4000 6000
SQ. FT. INCHES GAUGE LBS./SQ. FT. LBS./SQ. FT.
(SEE NOTE 4) (SEE NOTE 6)
13'-3' g'-4" 97 31 12 12 8 ®
13'-6' 9'-6" 102 31 12 12 17 @
14'-0" g'-g" 105 31 12 12 17 &
14'-2" 9'-10" 109 31 12 12 6 @
14'-5" 10'-0" 14 31 12 il 6 @
14'-11" 10'-2" 18 31 12 n 16 @
15'-4" 10'-4" 123 31 12 11 15 @
15'-7" 10'-6" 127 31 12 n 15 &
15'-10" 10'-8" 132 31 12 10 14 @
16'-3" 10'-10" 137 31 12 10 14 @
16'-6" 1'-0" 142 31 12 10 % @
17'-0" 11-2" 146 31 12 10 14 ®
17'-2" 11'-4" 151 31 12 10 13 @
17'-5" 1"'-6" 157 31 12 9 13 ®
17" 11-8" 161 31 12 9 3 ®
18'-1" 17-10" 167 31 12 9 13 @
18'-7" 12'-0" 172 31 12 9 12 &
18'-9" 12'-2" 177 31 12 9 12 @
19'-3" 12'-4" 182 31 10 8 13
19'-6" 12'-6" 188 31 10 8 13
19'-8" 12'-8" 194 31 10 8 13
19'-11" 12'-10" 200 31 10 8 12
20'-5" 13'-0" 205 31 10 8 12
20'-7" 13'-2" 211 31 10 8 12

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

CGREATER THAN 12 GAUGE IS USED.

1

PC-1

NOTES:

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
CONSTRUCTION.

. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF
COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
INSTALLATION SHALL BE !/, SPAN. THE COVER SHALL EXTEND
THE FULL LENGTH OF THE PIPE ARCH. THE APPROACH FILL
RAMP IS TO EXTEND A MINIMUM OF 10CHEIGHT + !5 SPAN) ON
EACH SIDE OF THE STRUCTURE OR TO THE INTERSECTION

WITH A CUT.

- STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES
SHALL BE /4 SPAN. IN CASES IN WHICH THIS COVER HEIGHT
CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER
HEIGHT OF g SPAN WILL BE ALLOWED ONLY IF ALL POSSIBLE
MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN
EXHAUSTED.

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

. STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO INSIDE OF
CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.

. WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF
THIS CATEGORY OR PIPE, BEDDING AND BACKFILL MUST
BE APPROVED BY THE ENGINEER.

. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES
IS BASED ON A SOIL MODULUS OF 700 PSI.  ALL OTHER
DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO
SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

RISE
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STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCHES NOTES:
| |/
9' x 2/2 CORRUGATIONS 1. COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED
MAXIMUM COVER HEIGHT IN FEET CONSTRUCTION.
2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM
MINIMUM SHEET THICKNESS IN INCHES AREA HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION
SPAN RISE CORNER MAXIMUM CORNER PRESSURE IN LBS./SQ.FT. TRAFFIC TO CROSS INSTALLATION TO BE !/, SPAN.
RADIUS THE COVER SHALL EXTEND THE FULL LENGTH OF THE
0.100" 0.125" 0.150" 0.175" SQFT PIPE ARCH. THE APPROACH FILL RAMP IS TO EXTEND
e A MINIMUM OF 10(RISE + //; SPAN) ON EACH SIDE OF
4000 | 4000 | 6000 | 4000 | 6000 | 4000 | 6000 THE PIPE, OR TO THE INTERSECTION WITH A CUT.
(SEE (SEE (SEE (SEE (SEE (SEE (SEE
NOTE 4)|NOTE 4)|NOTE 6)|NOTE 4)|NOTE 6)|NOTE B)|NOTE 6) 3. STANDARD MINIMUM F\N\SH‘ED HEIGHT OF COVER FOR ALL
— — PIPES SHALL BE 2.0'OR !/ SPAN, WHICHEVER IS GREATER.
6-2 50 518 25 28 36 28 42 28 42 24.7 IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE
6-7 FERRTT 38 53 26 e 26 40 26 40 26.6 ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT
— — OF 1.0' OR /g SPAN, WHICHEVER IS GREATER, WILL BE
6'-7 5'-8 31.8 23 26 34 26 40 26 40 29.6 ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAN THE
pue Y 318 25 o5 B o5 ER o5 38 219 STANDARD VALUE HAVE BEEN EXHAUSTED.
70-3n 51 31.8 21 24 31 24 36 24 36 34.3 4. SEE STANDARD PB-1FOR BEDDING AND BACKFILL
Zgn 60" 38 50 >0 29 - ) > ) 58 REQUIREMENTS.
g1 61" 218 9 21 28 PY 30 21 32 293 5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES
—— — IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER
8'-5 6'-3 31.8 8 20 27 20 31 20 31 41.9 DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO
o o SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL
810 6-4 318 17 20 25 20 30 20 0 44.5 CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.
93" 6'-5" 31.8 16 19 24 19 28 19 28 45.1
— — 6. WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE
97 66 518 1 18 2% '8 27 8 27 49.9 OF THIS CATEGORY OF PIPE, BEDDING AND BACKFILL
9'-11" B'-8" 31.8 15 17 22 17 26 17 26 52.7 MUST BE APPROVED BY THE ENGINEER.

10'-3" 6'-9" 318 15 17 22 17 25 17 25 55.5 7.BOLTS ARE ¥." DIAMETER, HIGH STRENGTH TO MEET
on P CURRENT A.S.T.M. DESIGNATION M-164 AND GALVANIZED
109 610 3.8 “ 16 21 16 24 16 24 584 TO MEET CURRENT A.S.T.M.DESIGNATION A-394. BOLTS
0= 7-o" 31.8 14 15 20 15 23 15 23 61.4 ARE TO BE LOCATED IN THE VALLEY AND CREST OF
PP - s = = I - > 5 >3 Gt iéigT§ORRUGAT\ON IN DOUBLE ROWS SPACED 1%

17-9" 7-2n 318 13 15 19 15 22 15 22 67.5
p— - 8. STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO
12-3 7-3 31.8 12 14 18 14 21 14 21 70.5 INSIDE CREST AND ARE SUBJECT TO MANUFACTURING
120-7" 75" 31.8 12 14 18 14 21 14 21 73.7 TOLERANCES.
1211 7'-6" 31.8 12 13 17 13 20 13 20 77.0
131" 8o 31.8 1 13 17 13 20 13 20 83.0
131" gl-an 318 1 13 17 13 20 13 20 86.8
13'-11" 8'-5" 31.8 1 12 16 12 19 12 19 90.3 !
14'-Q" 87" 31.8 1 12 16 12 18 12 18 94.2
1311 g-5" 31.8 N 12 16 12 19 12 19 101.5
143" 97" 31.8 10 12 15 12 18 12 18 105.7
14-8" g-8" 31.8 12 14 12 17 12 18 109.9
141-1" 9'-10" 31.8 1 13 11 16 1 17 114.2 o
15'-4" 10'-0" 31.8 1 12 1 14 1 17 18.6 T W «
157" 10'-2" 31.8 11 1 1 14 1 16 123.1 o
16'-1" 10'-4" 318 10 10 12 10 15 127.6 ‘
16'-4" 10'-6" 31.8 10 12 10 14 132.3 %7
16'-9" 10'-8" 31.8 10 1 10 13 136.9
17'-0" 10'-10" 31.8 10 10 12 141.8
173" -0 31.8 10 10 12
18'-0" 17-g0 31.8 9 10
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PC-1
3/ n 3/ 1 | I
ALUMINUM SPIRAL RIB PIPE /4 WIDE x /4 DEEP RIBS SPACED © 7/2
MAXIMUM HEIGHT OF COVER IN FEET MHN“CMKUNMESEHEEE
D\AF;A‘E%ER AREA ENTRANCE PIPES
SHEET THICKNESS IN INCHES (GAUGE) WITH LESS THAN
INCHES 1 FT. COVER
SQ. FT.
0.064 (16) 0.079 (14) 0.109 (12) 0.135 (10 INCHES (GUAGE)
12 0.8 18 95 100 0.064 (16)
15 1.2 18 57 78 100 0.109 (12)
18 1.8 18 40 52 65 0.135 (10)
21 2.4 18 31 39 47
24 3.1 17 26 32 37
27 4.0 17 24 27 31
30 4.9 17 22 24 27
36 7.1 16 20 21 23
42 9.6 16 18 19 20
48 12.6 18 18 19
54 16.0 8 18
60 19.6 18 18
66 23.8 18
72 28.3 17

NOTES:
1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION
TRAFFIC TO 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 EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH A CUT.

3. STANDRD 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 THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR !/ DIAMETER,
WHICHEVER IS GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM
FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 18" OR 12" OR /4 DIAMETER,
WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 18".

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

5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN
ACCORDANCE WITH THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERSECTION SYSTEMS.

6. 16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20"

TABLE A
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 2)
12" TO 24" 18"
30" AND OVER EQUAL TO DIAMETER
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STEEL SPIRAL RIB PIPE 74" WIDE x ¥;" RIBS SPACED e 7!/5"
- AREA MAXIMUM HEIGHT OF COVER IN FEET TMWCMKUNMES?E%TR

DIAMETER SHEET THICKNESS IN INCHES (GAUGE) @‘NTTHRALNE%ES PT‘EE@
INCHES Q- 0.064 (16) 0.079 (14) 0.109 (12) R
12 0.8 18 0.064 (16)
15 1.2 18 0.064 (16)
18 1.8 18 92 130 0.064 (16)
21 2.4 18 64 88 0.079 (14)
24 3.1 17 48 65 0.109 (12

27 4.0 17 39 50
30 4.9 17 33 41
36 7.1 16 26 31
42 9.6 16 23 26
48 12.6 15 2] 23
54 16.0 15 19 21
60 19.6 14 19 20
66 23.8 18 19
72 28.3 18 18
78 33.2 18
84 38.6 18

NOTES:
i. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

2.

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS. TABLE A
MINIMUM COVER HEIGHT
5.16 GAUGE PIPE LIMITED TO THOSE LOCATIONS WHERE PIPE DIAMETER PLUS COVER IS LESS THAN 20 PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 4)
6. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL MODULUS OF 700 PSL.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
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
PIPE OR TG THE INTERSECTION WITH THE CUT.

. 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

THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR !/4 DIAMETER, WHICHEVER IS GREATER, WILL BE ALLOWED
ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES
IS 8" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24" AND 12" OR !/2 DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 24". WHERE
POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE WILL BE ASPHALT, CLASS | BACKFILL MATERIAL IS TO BE PLACED UP TO
A MINIMUM OF 6" ABOVE THE TOP OF THE PIPE.

ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO SPECIFICATIONS AND 12" TO 30" 18"
VDOT MODIFICATIONS FOR SOIL CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS. 36" AND ABOVE Yy DIAMETER

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

AT 11/5" IS AVAILIBLE UPON REQUEST.
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NOTES:
1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

POLYETHYLENE CORRUGATED PIPE (PE)

(SEE NOTE 6)
DIAMETER AREA MAXIMUM 2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE
HEIGHT OF COVER WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION.
INCHES sQ. FT. FEET THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL IS TO
EXTEND A MINIMUM OF 10(DIAMETER + /2 DIAMETER) ON EACH SIDE OF THE PIPE OR
12 0.8 21 TO THE INTERSECTION WITH A CUT.
15 1.2 21 3. STANDARD 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
) 1.8 20 THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT
s 21 20 OF 1.0'OR /5 DIAMETER WHICHEVER IS GREATER WILL BE ALLOWED ONLY IF ALL POSSIBLE
: MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED
30 4.9 19 HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS
THAN OR EQUAL TO 24" AND 12" OR g DIAMETER, WHICHEVER IS GREATER, FOR PIPE
36 7. 18 DIAMETERS GREATER THAN 24'". WHERE THE SURFACE OVER THE TOP OF THE PIPE
WILL BE ASPHALT, A MINIMUM OF 6" OF CLASS | BACKFILL MATERIAL IS TO BE PLACED
42 7. 18 BETWEEN THE TOP OF THE PIPE AND THE BOTTOM OF THE ASPHALT.
48 7. 17 4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES IS BASED ON A SOIL
MODULUS OF 700 PSI. ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE WITH
POLYVINYLCHLORIDE RIBBED PIPE (PVC) THE AASHTO SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL THERMOPLASTIC

PIPE INTERACTION SYSTEMS.

DIAMETER AREA MAXIMUM
HEIGHT OF COVER 6. HEIGHT OF COVER VALUES FOR 12" TO 36" DIAMETER APPLY TO TYPE C OR S.
INCHES sa. FT. FEET HEIGHT OF COVER VALUES FOR 42" AND 48" APPLY TO TYPE S ONLY.
18 1.7 20
21 2.3 19 TABLE A
94 30 19 MINIMUM COVER HEIGHT
: PIPE DIAMETER DURING CONSTRUCTION
30 47 15 (SEE NOTE 4)
25 6.9 18 2" To 30" 18"
48 12.3 18 36" AND ABOVE Vg DIAMETER
PLASTIC PIPE
EXTRA STRENGTH CLAY PIPE NOTES:
1. ALL VITRIFIED CLAY PIPE IS TO BE EXTRA STRENGTH.
DIAMETER AREA MAXIMUM
HEIGHT OF COVER 2. MAXIMUM HEIGHTS OF COVER SHOWN IN TABLE ARE FOR FINISHED CONSTRUCTION.
INCHES SQ. FT.
3. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO
12 0.8 19 ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION IS TO BE 36'". THIS
COVER IS TO EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP
15 1.2 15 IS TO EXTEND A MINIMUM OF [10(DIAMETER + 36'31 ON EACH SIDE OF THE PIPE,
OR TO THE INTERSECTION WITH A CUT.
15
18 1.8 4. MINIMUM EINISHED HEIGHT OF COVER TO BE 24", EXCEPT PIPE UNDER ENTRANCES
WHERE A 9" MINIMUM WILL BE PERMITTED.
21 2.4 15
94 31 15 5. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIRMENTS.
30 4.9 13
36 7.1 13

VITRIFIED CLAY
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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
HIGHER FUNCTIONAL CLASS - HFC LOWER FUNCTIONAL CLASS - LFC ENTRANCE
RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL, RURAL LOCAL ROADS, PlPE
RURAL MINOR ARTERIAL. URBAN MINOR ARTERIAL, URBAN LOCAL STREETS
RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS, SUBDIVISION STREETS WITH AN
SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000 || ADT LESS THAN OR EQUAL TO 4000
ALLOWABLE PIPE STATEWIDE STATEWIDE
CULVERTS LOCATION SHOWN LOCATION_ SHOWN | <1 a1ewiDE
EXCEPT LOCATIONS IN TABLE B || EXCEPT LOCATIONS | IN TABLE B
NOTES 1& 2 SHOWN IN TABLE B SHOWN IN TABLE B
CONCRETE v v v v v
ALUMINUM COATED TYPE 2
CORRUGATED STEEL Y Y Y
NOTE 3
POLYMER COATED (10/10)
CORRUGATED STEEL Y Y Y Y% Y%
NOTE 3
UNCOATED GALVANIZED
CORRUGATED STEEL Y%
NOTES 3 & 4
GALVANIZED STEEL
STRUCTURAL PLATE Y Y
NOTE 3
GALVANIZED STEEL
STRUCTURAL PLATE
WITH CONCRETE INVERT v v v v
NOTE 3
CORRUGATED ALUMINUM
ALLOY \/ \/ \/ V V
NOTE 3
CORRUGATED ALUMINUM
ALLOY STRUCTUAL PLATE Y Y Y Y% Y%
NOTE 3
POLYVINYLCHLORIDE (PVC)
RIBBED PIPE v v v v v
(SMOOTH INTERIOR)
POLYETHYLENE (PE
CORRUGATED v V v v
TYPE C
POLYETHYLENE (PE
CORRUGATED v v v v v
TYPE S
NOTES:

1. ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.
ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.

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

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

4. USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE
HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15'AND AS AN OUTLET PIPE FOR STANDARD DI-15 SHOULDER SLOT INLETS.
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EXCEPTIONS TO STATEWIDE APPLICATIONS

TABLE AT - ALLOWABLE TYPE OF STORM SEWER PIPE TABLE C
FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MANTANED BY VDOT
FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED ALLOWABLE | ALLOWABLE | ALLOWABLE
RESISTIVITY VELOCITY
PIPE TYPE pH RANGE 2 ANCE 2
HIGHER FUNCTIONAL CLASS - HFC LOWER FUNCTIONAL CLASS - LFC (SEE NOTE 6) (SEE NOTE 5)
RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL, RURAL LOCAL ROADS,

RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL, URBAN LOCAL STREETS, MIN. T MAX. | MIN. [ MAX. MAXIMUM
RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS, SUBDIVISION STREETS WITH AN ALUMINUM_COATED TYPE 2| « 4 90 | 1500 , s
SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000 ||ADT LESS THAN OR EQUAL TO 4000 CORRUGATED STEEL : :

ALLOWABLE PIPE STATEWIDE GALVANIZED STEEL
CULVERTS STATEWIDE LOCATION SHOWN| |STRUCTURAL PLATE WITH | 6.0 9.0 | 2000 | 10000 15
EXCEPT LOCATIONS IN TABLE B CONCRETE INVERT
NOTES 1& 2 SHOWN IN TABLE B
GALVANIZED STEEL 6o 90 | 2000 | 7000 -
CONGRETE Y % % STRUCTURAL PLATE
POLYMER COATED (10/10}
CORRUGATED STEEL CORRUGATED STEEL 40 | 9.0 | 750 i 5
ALUMINUM  COATED TYPE 2
UNCOATED GALVANIZED
FULLY CONCRETE LINED v AR AL A 6.0 | 10.0 | 2000 | 7000 5
NOTE 3 CORRUGATED ALUMINUM 40 90 | =00 , -
ALUMINUM COATED TYPE 2 ALLOY
STEEL SPIRAL RIB CORRUGATED ALUMINUM 40 9.0 500 _ 5
% ALLOY STRUCTURAL PLATE
NOTE 3 ALUMINUM SPIRAL RIB 4.0 9.0 500 - 5
POLYMER COATED (10/10) ALUMINUM_COATED TYPE 21 g ¢ 9.0 | 1500 - 5
CORRUGATED STEEL SPIRAL RIB Y Y SPIRAL RIB : :
CORRUGATED STEEL
NOTE 3 ALUMINUM COATED TYPE 2| 5.0 9.0 | 1500 - 15
POLYMER COATED (10/10) FULLY CONCRETE LINED
CORRUGATED STEEL DOUBLE WALL POLYMER COATED
(SMOOTH INTERIOR) v v CORRUGATED STEEL 4.0 9.0 | 750 - 15
SPIRAL RIB
NOTE 3
POLYMER COATED
ALUMINUM SPIRAL RIB CORRUGATED STEEL 4.0 9.0 | 750 - 15
% % DOUBLE WALL
NOTE 3
POLYVINYLGHLORIDE (PVC)
RIBBED PIPE v v
(SMOOTH INTERIOR)
POLYETHYLENE (PE) CORRUGATED .
Vet s v v NOTES:
1. ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO
TABLE B CONFORM TQ THE CRITERIA SHOWN IN TABLES A, Al, B, AND C.
ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION

AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.

COUNTIES (NCLUDING TOWNS) CITIES 2. SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM
COVER LIMITATIONS FOR EACH TYPE OF PIPE.
ARLINGTON - EAST OF AND SURRY - EAST OF AND SUFFOLK - EAST OF AND 3. SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND
. p
INCLUDING RTES. 95 & 395 INCLUDING RTE. 10 INCLUDING RTE. 32 VELOCITY LIMITATIONS FOR METAL PIPES
FARFAX - EAST OF AND ISLE OF WIGHT - EAST OF AND
e R e e O Woaman®® | .5 O e S e e s s
PRINCE WILLIAM - EAST OF AND HAMPTON PORTSMOUTH HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15'AND AS AN
INCLUDING RTES. 95 & 395 OUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.
WESTMORELAND  JAMES CITY ESSEX NORTHAMPTON | NEWPORT NEWS
5. ALLOWABLE VELOCITY WHERE ABRASIVE BEDLOAD IS PRESENT OR
LANCASTER ACCOMACK MIDDLESEX  STAFFORD NORFOLK ANTICIPATED. MAXIMUM VELOCITY BASED ON 10 YEAR DESIGN
MATTHEWS SPOTSYLVANIA YORK KING GEORGE ALEXANDRIA DISCHARGE (Q).
GLOUCESTER NORTHUMBERLAND  RICHMOND FREDERICKSBURG 6. pH VALUES APPLY TO BOTH THE SOIL AND WATER.
SHEET 18 OF 18
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8'"X8" Opening for Backfill
installation at both ends of Box Culvert.

Existing
Box Culvert

8''X8" Opening for Backfill

installation at both ends of Pipe.

ends of Pipe for
all types of pipe plugs.

. - . > . Existing Pipe
. - < Backfill
X Backfill
. : Double raow
. B S S B e o L Dbricks shall
B be employed
S B
:‘:‘:‘:‘:‘:‘:‘:‘ : “*Doub\eRow*ﬁ'\‘\‘\‘\‘\‘\‘\‘
S B A A . B B ' o Bricks shall S
@ /\\ be employed \L\\\‘L‘)\/‘\
FRNEIN . > B \‘PC Double Row Bricks 190 Min,
A Existing .
12 Min. SECTION A-A Invert elevation SECTION C-C
20 Min. 21 Min. *VQ”GEbX‘fS#Z tOP\';fS ¢ Pipe
FBB ’«—»‘ " o \ Y = Mortar
PRSI »—‘—‘—‘——‘ Existing | AW RN
R ) B Class A-3 Cone. Pipe . L Welded Wire Fabrics
. ~ Concrete N L 3% 3, WA5x W45
L N el (36" - 108" Pipes)
R Brick B < 3«3, W2.5 x W2.5
il Masonry ,A : (30" & Smaller Pipes)
= e \ J a- 2" for 30" & Smaller Pipes
- PR - v e 3" for 36" - 108" Pipes
L>B \ Backfill Suggested . *- 4" for 30 Smaller Pipes
Existing Pipe f” ,ﬁt 8t” Qpetmuﬂgtio 6" for 36" - 108" Pipes
SECTION OF BRICK MASONRY ?‘Ct‘)‘ Ok?\\mf (b] (J?h\om ®
PIPE PLUG SECTION OF CONCRETE PIPE PLUG ol pocelin g B2 SECTION OF PRECAST PIPE PLUG (Mcle End)

Male or Female plug design
to be furnished where opphcob\a)

DETAILS FOR

107.22

BACKFILLING ABANDONED CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SECTION  B-B
QUANTITIES
. Cu.yds Cu.yds
S backfilper | Per Eacn
NOTES: inear foot | Conc. Plug

Backfillis to be either Flowable Backfillor Fine Aggregate 12:: 0.029 013
as per the Specifications and is to be paid as cubic yards 15” 0.045 .029
of Flowable Backfill. 18 0.065 .049
24" 0.116 100

For placement of structures, see roadway plan sheets. 30" 0.182 166
! - . R 36" 0.262 246

Concrete brick may be used in lieu of clay brick. Jumbo brick 42" 0.356 340
will be permitted. 48" 0.465 449
54" 0.589 573

® Precost notes : 60:: 0.727 71
Concrete to be 4000 P. S. I. Min. Compressive strength. gg‘ ?gig 1%%?
Concrete and Reinforcing Steel shall be in accordance with AASHTO 78" 1.229 1.215
M170. 84" 1.425 1.409
. : , 90" 1.636 1.620
Detail shown for Precast Plug is representative only, other manufacturer's 96" 1.862 1.846
design willbe acceptable upon approvalby the Engineer. 00" 2700 > 086
108" 2.356 2.340

SPECIFICATION

REFERENCE




SELECT MATERIAL OR
STABILIZED SUBGRADE
MATERIAL IF SPECIFIED

ub-1

SUBGRADE

PAVEMENT

VARIABLE

7
NO.8 OR
NO.57 AGGREGATE

1o
5 B v —
PAVEMENT j
SSUBBASE 3 MATER\AL" AR ]
P - SN NO.8 OR
R SUBGRADE N \//‘NO.57 AGGREGATE
AN NUREY 410n v
v S o
P N, N
. SELECT MATERIAL OR NI
2 STABILIZED SUBGRADE >
TF‘ 16" PIPE MATERIAL P

8"

"(EDGE OF PAVED SHOULDER) ! I

PAVED SHOULDER SECTION

ke

CURB AND GUTTER SECTION

6'" PIPE

<= D - 1 =
TRENCH WITH AGGREGATE

45° ELBOW
CONNECTION

UP TO ELBOW,

PIPE IS PERFORATED 75‘

~
SUBBASE MATERIAL
SUBGRADE S | CRNECTON
v R Y — PAY LIMITS FOR CONNECTION
ra OUTLET PIPE TO
NO.8 OR “ /\ BEGIN WITH 45°
NO.57 AGGREGATE ﬁ/ % ELBOW 10" MAX
X SELECT MATERIAL OR 6" pIpE 6
STABILIZED SUBGRADE 2” EW-12
MATERIAL IF SPECIFIED TYPICAL
WITHOUT PAVED SHOULDER
PLAN VIEW OF OUTLET PIPE AT FILL
NOTES:

LONGITUDINAL PERFORATED PIPE

WHERE THE LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE STRUCTURE (DROP INLET, MANHOLE, ETC.),

A NON-PERFORATED OUTLET PIPE IS NOT REQUIRED. INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED DIRECTLY
TO THE DRAINAGE STRUCTURE. WHERE THE LONGITUDINAL PERFORATED PIPE IS CONTINUOUS, IT SHALL BE CONNECTED
TO EACH SIDE OF THE DRAINAGE STRUCTURE.

o

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'- 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.

THE NORMAL DEPTH OF UNDERDRAIN IS TO BE 4'-0" BELOW THE NEAR EDGE OF PAVEMENT AS SHOWN. THE
LONGITUDINAL GRADE OF THE UNDERDRAIN SHALL FOLLOW THAT OF THE ROADWAY WITH A MINIMUM GRADE OF 0.2 %

. WHERE THE BOTTOM OF SELECT MATERIAL IS GREATER THAN 4'-0" BELOW THE PAVEMENT, THE BOTTOM OF THE
UNDERDRAIN IS TO BE COINCIDENT WITH THE BOTTOM OF SELECT MATERIAL AND THE TRENCH DEPTH AND BACKFILL
QUANITITY INCREASED ACCORDINGLY.

WHEN USED WITH STABILIZED OPEN-GRADED DRAINAGE LAYER, THE BOTTOM OF THE CURB AND GUTTER SHALL
BE CONSTRUCTED PARALLEL TO THE SLOPE OF SUBBASE COURSES OUT TO THE DEPTH OF THE PAVEMENT.

OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE STRUCTURE.
W DENOTES WATER TABLE.

10. OUTLET PIPE CONFIGURATION TO PROVIDE FOR PASSAGE OF INSPECTION CAMERA WITH 25" 1. D. HEAD.

CRUSHING STRENGTH
TYPE OF PIPE -
W T |6" NOMINAL DIAVETER | 2
SMOOTH WALL PVC 153
CORRUGATED PE AASHTO M-252 3
4
NON-PERFORATED OUTLET PIPE 5.
CRUSHING STRENGTH
TYPE OF PIPE 6
Aw.T. |8 NOMINAL DIAMETER
SMOOTH WALL PVC 153
SMOOTH WALL PE 70 PSI % % % 7.
3 WALL THICKNESS (MIN) - INCHES 8
XXX TESTED ACCORDING TO ASTM D-2412 Q.
AT 5% DEFLECTION.
SPECIFICATION
REFERENCE
a0 STAND
501
701

ARD GROUNDWATER UNDERDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 2/06
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ub-2

W
(RAISED PORTION OF MEDIAN)

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1-0" AT SEAMS)

/] WIDTH = W - 1-0" R
VARIABLE SLOPE y Y
-y oo o . Ny N NN NN GRS AVEN -
‘ \/\\/\\/\\J 4\ /
7/ Ve
NO.8 OR
N = MIN. 4% SLOPE OR SAME
NN NO.57 AGGREGATE 4%
A 2o AS SUPERELEVATION SLOPE
I AN N WHEN 4% IS EXCEEDED
OUTLET PIPE  NHHE «
PV’O”; 7 1"6”% LONGITUDINAL PIPE TO BE PLACED ON
" plpE LOW SIDE OF SUPERELEVATED MEDIAN

WITHOUT SUBBASE MATERIAL

W
(RAISED PORTION OF MEDIAN)

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-0" AT SEAMS)

| SUBBASE

MATERIAL

/] WDTH = W - 1-Q"

SUBBASE | LARYBLE x{7

MATERIAL — T < 7w <
\/ N Aﬁ
N
\/\\ NO.8 OR MIN. 4% SLOPE OR SAME
Ny NO.57 AGGREGATE AS SUPERELEVATION SLOPE
7q 2-on WHEN 4% IS EXCEEDED
N /\

7
OUTLET PIPE R ‘L

LONGITUDINAL PERFORATED PIPE

CRUSHING STRENGTH

Xw T |6" NOMINAL DIAMETER
0.153

TYPE OF PIPE

SMOOTH WALL PVC
CORRUGATED PE AASHTO M-252
NON-PERFORATED OUTLET PIPE
CRUSHING STRENGTH

XNATA 6" NOMINAL DIAMETER
0.153

TYPE OF PIPE

SMOOTH WALL PVC
SMOOTH WALL PE

70 PSI X X X

X WALL THICKNESS (MIN) - INCHES
KK X TESTED ACCORDING TO ASTM D-2412 AT 57% DEFLECTION.

NOTES:

. WHERE THE LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE

STRUCTURE (DROP INLET, MANHOLE, ETC.), A NON-PERFORATED OUTLET PIPE

IS NOT REQUIRED. INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED
DIRECTLY TO THE DRAINAGE STRUCTURE. WHERE THE LONGITUDINAL
PERFORATED PIPE IS CONTINUOUS, IT SHALL BE CONNECTED TO EACH SIDE OF
THE DRAINAGE STRUCTURE.

. 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.

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

STRUCTURE.

. WHEN UNDERDRAIN MUST TRAVERSE UNDER CROSSOVER LOCATIONS,

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

up - 2

TRENCH WITH AGGREGATE—

UP TO ELBOW, -
PIPE IS PERFORATED ——f——= [45 ELBOW
7

Sy ‘ CONNECT\OJNJ:[
‘ CAP

PT*O“ "‘,6”%‘ LONGITUDINAL PIPE TO BE PLACED ON PAY LIMITS FOR 45° ELBOW
LOW SIDE OF SUPERELEVATED MEDIAN OUTLET PIPE TO CONNECTION
ELEVATION OF BOTTOM OF BEGIN WITH 45°
AGGREGATE MATERIAL TO ELBOW
CONFORM TO BOTTOM OF
SUBBASE ELEVATION. 17-0" MAX.
(TYPICAL)
WITH SUBBASE MATERIAL R
OUTLET PIPE
SPECIFICATION
STANDARD UNDERDRAIN FOR USE REFERENCE
ey 208 WITH RAISED GRASS MEDIAN STRIPS 20

108.02

501

VIRGINIA DEPARTMENT OF TRANSPORTATION 701




W+ 2

SIDEWALK—

P

W |
SLOPE 2% — = ‘

N N N N NN N NN

N

T

NO.8 OR NO.57

SLOPE 2% ——=

AGGREGATE

OUTLET PIPE

6" PIPE /

GEOTEXTILE DRAINAGE FABRIC
(LAP 6" UNDER SIDEWALK EDGE)

X THIS PORTION TO BE DELETED WHEN SIDEWALK IS ADJACENT TO CURB
OR CURB AND GUTTER WITH NO BUFFER STRIP.

NOTES: o

. WHERE THE LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE STRUCTURE

(DROP INLET, MANHOLE, ETC.), A NON-PERFORATED OUTLET PIPE IS NOT REQUIRED.
INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED DIRECTLY TO THE DRAINAGE
STRUCTURE. WHERE THE LONGITUDINAL PERFORATED PIPE IS CONTINUOUS, IT SHALL
BE CONNECTED TO EACH SIDE OF THE DRAINAGE STRUCTURE.

CINVERT ELEVATION AT OUTLET END OF OUTLET PIPE TG 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 PRIPE.

. OUTLET PIPE ARE TO BE INSTALLED ON 2 % MIN. (3 %DESIRABLE) GRADE.
. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE

STRUCTURE.

. SIDEWALK UNDERDRAIN IS TO BE USED WHEN THE SIDEWALK LONGITUDINAL

GRADIENT IS 3% OR MORE AND WHEN THE UNDERLYING SOIL HAS 34 % OR MORE
PASSING THE NO. 200 SIEVE, AND HAS A PIOF 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.

LONGITUDINAL PERFORATED PIPE

TYPE OF PIPE

CRUSHING STRENGTH
X W.T|6" NOMINAL DIAMETER

SMOOTH WALL PVC

0.153

CORRUGATED PE

AASHTO M-252

NON-PERFORATED PIPE FOR USE UNDER

COMMERCIAL ENTRANCES AND FOR OQUTLETS

TYPE OF PIPE

CRUSHING STRENGTH
X W.T|6" NOMINAL DIAMETER

SMOOTH WALL PVC

0.153

SMOOTH WALL PE

70 PSI X X X

X WALL THICKNESS (MIN) - INCHES

XX TESTED ACCORDING TO ASTM D-2412 AT 57% DEFLECTION.

UP TO ELBOW,

u - 3 —_—

TRENCH WITH AGGREGATE —

PIPE IS PERFORATED — > /ég"NN&ﬁ%% \
5 ‘ CAP\Lti 4
\
45° ELBOW
CONNECTION

PAY LIMITS FOR OUTLET PIPE
TO BEGIN WITH 45° ELBOW

DRAINAGE STRUCTURE

OUTLET PIPE
—TRENCH WITH
) AGGREGATE
PERFORATED ;
UNDERDRAIN COMMERCIAL SIDEWALK OR
PIPE— ENTRANCE UNPAVED SPACE
oa —
TRENCH WITH X perRFORATED
AGCREGATE —— UNDERDRAIN PIPE
STD. CURB * ST'D. CURB L
& GUTTER & GUTTER
MAINLINE ROADWAY
UNDERDRAIN BETWEEN THE LIMITS OF
< COMMERCIAL ENTRANCE CURB RETURNS —s
WILL BE NON-PERFORATED PIPE.

SPECIFICATION
REFERENCE

232
501
701

STANDARD SIDEWALK UNDERDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 2/06
108.03




CD-1

| EW-12
(TYPICAL)

TOP OF CUT  pAY LIMITS FOR
OUTLET PIPE TO
BEGIN WITH 45°
DITCH LINE ELBOW

SUBGRADE ( SHOULDER LINE /‘
X

PAVEMENT

\ EDGE OF PAVEMENT

&%
COMBINATION UNDERDRAIN CD-1 AT LOWER END OF CUTS TRAVFEL LANES% 54/4\5% / (
I

h

CENTER LINE SECTION * PARR

(WITH TYPE 1 SELECT MATERIAL) AVERN #o° /

PAY LIMITS FOR
OUTLET PIPE TO
BEGIN WITH 45°
ELBOW

EDGE OF PAVEMENT "\%\

SHOULDER LINE AN
TRENCH  PLACEMENT DITCH LINE

TOP OF CUT

Q
S / EW-12
——— PAVEMENT SURFACE & BASE g/% (TYPICAL)
[e) o O O o O o O ) oO DO§
696%26%9592 595259594 o ——— SUBBASE
2525262626956967569696756%07 «— SELECT MATERIAL TYPE TORT
0269595952596 269596 756°%5 PLAN VIEW
Mo\éﬁzms OR NO.57 AGGREGATE (PLACEMENT OF CD-1 COMBINATION UNDERDRAIN)
S EEEE GEOTEXTILE DRAINAGE FABRIC
o
OR
— PAVEMENT SURFACE & BASE
T 6 &6 6 6 6 6 © © © _ = SUBBASE OR CEMENT STABILIZED SUBBASE
(e} o o o o o o (e} o
o o o (o] o o o o o (]
T qéqéoo Triiiiioff OO0 _ 0 O = SELECT MATERIAL TYPE T OR SUBGRADE
10" 52696 o D 525695%5°%5 (CEMENT OR LIME STABILIZED)
{ \EEED & NO 8 OR ND.57 AGGREGATE
J GEOTEXT\LE DRAINAGE FABRIC GENERAL NOTES
1o
1. UNLESS SPECIFICALLY INDICATED, COMBINATION UNDERDRAIN WILL NOT BE
LOCATED AT THIS POINT WHEN BOTH SUBBASE AND SUBGRADE ARE STABILIZED.
2. TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO
INSURE COMPACTNESS.
NON-PERFORATED OUTLET PIPE 3. OUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND
SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2 % MIN. (3 %
DESIRABLE) GRADE.
CRUSHING STRENGTH 4. ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE
TYPE OF PIPE 2 DUTLETS FOR UNDERDRAINS, THEY ARE TO BE LOCATED SO AS TO DRAIN INTO DROP
W.T.[4" NOM. DIAMETER |~ W.T.[6" NOM. DIAMETER INLETS OR MANHOLES.
SMOOTH WALL PVC 103 0.153 5. ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA
SMOOTH WALL PE 70 PSI XXX 70 PSI XXX WITH OUTLET PIPE ON LOW SIDE ONLY.
6. INVERT ELEVATION AT OUTLET END OF QUTLET PIPE TO BE A MINIMUM OF 1-0" ABOVE
INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.
WAL THIOKNESS (MIN) - INCHES 7. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO

BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

8. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE
STRUCTURE.

KK X TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

SPECIFICATION

STANDARD COMBINATION UNDERDRAIN REFERENCE

Rev. 7/03 (AT LOWER END OF CUTS) 232

501
108.04 VIRGINIA DEPARTMENT OF TRANSPORTATION 701




LIMITS OF PAY FOR
OUTLET PIPE

SUBBASE TOE OF FILL

COMBINATION UNDERDRAIN Y, ¥

DITCH T SHOULDER LINE
LINE I
\ L EDGE OF PAVEMENT
\ =
1-=00" TRAVEL LANES
COMBINATION UNDERDRAIN CD-2 ON FILLS \ | c | m c
CENTER LINE SECTION \ i
(WITH TYPE 1SELECT MATERIAL) | \"1 EDGE OF PAVEMENT
[
’ | T TF SHOULDER LINE '
T EW-12
TYP\CAU»”\JL TOE OF FILL
TRENCH PLACEMENT /
LIMITS OF PAY FOR
OUTLET PIPE
—— PAVEMENT SURFACE & BASE
zo zoZogo zozo zozo z zo —— SUBBASE PLAN VIEW SHOWING PLACEMENT OF
C525262062626%2626969696%0% < SELECT MATERIAL TYPE TORT CD-2 UNDERDRAIN
O-0-C-0O-0 -0 C-0-0-0-0 -0 o
%\_ﬁ NO.8 OR NO.57 AGGREGATE
4N GEOTEXTILE DRAINAGE FABRIC NON-PERFORATED OUTLET PIPE
r-o” - CRUSHING STRENGTH
OR “w.7]4 now. DiameTERW.T. |6" NOM. DIAMETER
SMOOTH WALL PVC 103 0.153
— PAVEMENT SURFACE & BASE SMOOTH WALL PE 70 PSI X% X 70 Pgl XXX
©0 %% %% % %02 o < SUBBASE OR CEMENT STABILIZED SUBBASE
T OI0 O N T I G600 0 «  SELECT MATERIAL TYPET OR SUBGRADE
170762626 N1l f26969695%0 (CEMENT OR LIME STABILIZED)
Yfi ) #NO.S OR NO.57 AGGREGATE XK WALL THICKNESS (MIN) - INCHES
GEOTEXTILE DRAINAGE FABRIC KX X TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.
o

GENERAL NOTES

1. TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO
INSURE COMPACTNESS.
APPROACH SLAB PAVEMENT 2. OUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND
SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2 % MIN. (3%
DESIRABLE) GRADE.

SUBBASE 3. ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE
OUTLETS FOR UNDERDRAINS, THEY ARE TO BE LOCATED SO AS TGO DRAIN INTO DROP
INLETS OR MANHOLES.

LS,OJ ECOREGATE BASE MATERIAL TYPET 4. ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA

WITH OUTLET PIPE ON LOW SIDE ONL

5. INVERT ELEVATION AT OUTLET END OF QUTLET PIPE TO BE A MINIMUM OF 1'-0" ABOVE
INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

PLACEMENT OF CD-2 UNDERDRAIN AT 6. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO
BRIDGE APPROACH SLABS BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE
7. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE
STRUCTURE.

"REFERENGE | STANDARD COMBINATION UNDERDRAIN

232 (AT GRADE SAGCS AND BRIDGE APPROACHES)

501 Rev. 7/03
701 VIRGINIA DEPARTMENT OF TRANSPORTATION 108.05




ub-4

(OVERLAP

SUBGRADE
SEE NOTE 1 — |

ooaoocoi BER 4

GEOTEXTILE DRAINAGE FABRIC
1-0" AT TOP)

4" PIPE
&0, ] OUTLET PIPE

‘ S

™~—NO.8 OR

1-Qn NO. 57

AGGREGATE
VARIABLE

(EDGE OF PAVED SHOULDER)

PAVED SHOULDER SECTION

PAVED SHOULDER

UNDERDRAIN SHALL BE CENTERED UNDER CURB AND GUTTER

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1-0" AT TOP)

PAVEMENT

UNSTABILIZED © =2 _°

SUBBASE MATERIAL "=

° o ° o

SUBGRADE

oo

c-2oo00 e
s
CER ouTLET PPE

SEE NOTE 1

NO.8 OR NO. 57
AGGREGATE

1-

o

\4” PIPE

CURB AND GUTTER SECTION

SHEET 10F 2

—_—= ‘
PRIMARY DIRECTION < ‘
OF WATER FLOW

NON PERFORATED
OUTLET PIPE (TYPICAL)

UP TO ELBO
PIPE IS PERFORATED%
|

ub - 4

45° ELBOW
J CONNECTION

UP TO ELBOW,
PIPE IS PERFORATED

PIPE-LESS AGCREGATE \
DRAINAGE FABRIC

R

TRENCH WITH ‘
|

PAY LIMITS
45° ELBOW E%RE %TLET
CONNECTION B BEGIN WITH

45° ELBOW
45° WYE

CONNECTION

1-0" MAX.
EW-12 ‘ —
(TYPICAL) JJ‘_\/\—_J_L
OUTLET PIPE

NO SCALE

REV.1/04
108.06

STANDARD PAVEMENT EDGEDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

240
258
501
701




GEOTEXTILE DRAINAGE FABRIC

(OVERLAP 1-0" AT TOP)

PAVED SHOULDER
NO.21B AGGREGATE

STABILIZED OPEN
GRADED DRAINAGE | PAVEMENT

2 ) a
a 2 2

LAYER g°:°:°§°z°g°o°:°aocu
L0 L% a5, °_e N "
SUBBASE LAYER —=F6°2%6%0%.°.° §°. Z\ME 4" PIPE SUBGRADE
SUBGRADE ‘ 2] outiET PRE S
SEE NOTE 1 W
NMNO.8 OR NO.57
2'-0" | 1-0" AGGREGATE
VARIABLE

(EDGE OF PAVED SHOULDER) |

PAVED SHOULDER SECTION

(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

UNDERDRAIN SHALL BE CENTERED UNDER CURB1 AOND GUTTER.

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-

0" AT TOP)

STABILIZED
OPEN GRADED
DRAINAGE LAYER

SUBBASE LAYER

SUBGRADE
SEE NOTE 1

A

NO.8 OR NO.57 AGGREGATE 4" PIPE

CURB AND GUTTER SECTION

(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

LONGITUDINAL PERFORATED PIPE

ub-4

CRUSHING STRENGTH

TYPE OF PIPE <

W.T.

4" NOM. DIAMETER

SMOOTH WALL PVC 103

CORRUGATED PE

AASHTO M-252

NON-PERFORATED OUTLET PIPE FOR USE

UNDER COMMERCIAL ENTRANCES AND FOR OUTLETS

CRUSHING STRENGTH
TYPE OF PIPE <
W.T.|4" NOM. DIAMETER
SMOOTH WALL PVC 103
SMOOTH WALL PE 70 PSI XXX
X WALL THICKNESS (MIN) - INCHES

KK XK TESTED ACCORDING TO ASTM

D-2412 AT 5% DEFLECTION.

NOTES:

4" MINIMUM, PROVIDED ATTAINING MINIMUM 4" OF AGGREGATE ON TOP OF PIPE.
WHERE THE LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE STRUCTURE
(DROP INLET, MANHOLE, ETC.), A NON-PERFORATED OUTLET PIPE IS NOT REQUIRED.
INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED DIRECTLY TO THE
DRAINAGE STRUCTURE. WHERE THE LONGITUDINAL PERFORATED PIPE IS

CONTINUOUS, IT SHALL BE CONNECTED TO EACH SIDE OF THE DRAINAGE STRUCTURE.

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 PIPES ARE TO BE INSTALLED ON 2% MIN. (3% DESIRABLE) GRADE AND
LOCATED EVERY 350' MAXIMUM OR AS NOTED ON PLANS.

OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE
STRUCTURE.

WITHIN THE LIMITS OF A COMMERCIAL ENTRANCE, NON-PERFORATED PIPE SHALL BE
UTILIZED IN LIEU OF PERFORATED PIPE.

THE LENGTH OF PIPE BETWEEN THE WYE CONNECTION AND THE EW-
LIMITED TO NO MORE THAN 1-0"
IN EITHER DIRECTION.

12 SHALL BE
TO PERMIT CAMERA INSPECTION OF THE MAIN LINE

IN SITUATIONS WHEN FULL DEPTH OF STABILIZED OPEN-GRADED MATERIAL CANNOT
BE MAINTAINED UNDER CURB AND GUTTER, NO. 21B AGGREGATE SHALL BE USED
UNDER CURB AND GUTTER.

NO. 21 B AGGREGATE MAY ALSO BE USED FROM TOP OF STABILIZED OPEN-GRADED
MATERIAL LAYER AND CURB AND GUTTER.

—ES

—ES

DOWN GRADE
- =

Y CONECCTION

SHOULDER
RIGID
MAIN LINE PAVEMENT NON’PﬁﬁggRATED
-~ SHOULDER 4

ST'D. UD-4 REQ'D.

SHOULDER

PAVEMENT

CDGEDRAINS

ST'D. UD-4 REQD.

IN GORE AREAS
- ,
COMMERCIAL SIDEWALK OR
ENTRANCE UNPAVED SPACE
PERFORATED
7 UNDERDRAIN
S PERFORATED
TRENCH WITH UNDERDRANN
AGGREGATE —— PIPE
— e —_———
MAINLINE ROADWAY ﬂ
ST'D. CURB
& GUTTER UNDERDRAN BETWEEN THE LIMITS OF ST'D. CURB
=—— COMMERCIAL ENTRANCE CURB RETURNS ——= & GUTTER
WILL BE NON-PERFORATED PIPE.

SHEET 2 OF 2

SPECIFICATION
REFERENCE

240
258
501
701

STANDARD PAVEMENT EDGEDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 2/06
108.07




ub-5 INSET A

/ PAVED SHOULDER

4 SUBBASE MATERIAL
NO.8 AGGREGATE
4

GEOCOMPOSITE
UNDERDRAIN

VARIABLE
(EDGE OF PAVED SHOULDER) ~ |

PAVED SHOULDER SECTION

SUBBASE
MATERIAL

SELEC MATERIAL
OR STABILIZED
SUBGRADE

INSET A

ASPHALT CONCRETE CAP-(SUPER POUR MIX
TYPE) MINIMUM DEPTH OF EXISTING ASPHALT
CONCRETE SHOULDER OR 3"-WHICHEVER IS
GREATER.

2'" MIN. NO.8 AGGREGATE

2" MIN.
X WHEN A CUSPATED STYLE CORE IS USED,
THE TIPS OF THE CUSPS SHALL BE PLACED
SUBBASE AGAINST THE PAVEMENT SIDE OF THE

TRENCH.

ASPHALT CONCRETE CAP
3" MINIMUM DEPTH -0

SUBBASE MATERIAL

GEOCOMPOSITE
UNDERDRAIN

UNPAVED SHOULDER SECTION

SELECT MATERIAL OR
STABILIZED SUBGRADE MATERIAL

*

PAVEMENT

NO.8 AGGREGATE

4
GEOCOMPOSITE
UNDERDRAIN

CURB AND GUTTER SECTION

X SELECT MATERIAL OR
STABILIZED SUBGRADE MATERIAL

LID TO BE SECURED
USING WELDED EARS

——CAP TO BE NEENAH FOUNDRY
CATALOG NO. R-7506 OR EQUIVALENT

——— MINIMUM 4" I.D. SDR
32.5 H.D.P.E. PIPE

HEIGHT VARIES
(TO FINISH GRADE)

WELD | pANEL HEIGHT
L (VARIES)
EQUAL _ EQUAL | VAR\ESL*Z”
TO PANEL TO PANEﬂ
HEIGHT | heient |
\ |

ELEVATION VIEW

NOTES:

1. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1-0"
ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

2. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE
ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

5. OUTLET PIPES ARE TO BE INSTALLED ON 2 % MIN. (3% DESIRABLE) GRADE AND
LOCATED EVERY 350'MAXIMUM OR AS NOTED ON PLANS.

4. QUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE
STRUCTURE.

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

} PAY LIMITS } UD - 5
\ ) \ INSPECTION PORT
PLAN VIEW
ACGRECATE L ADAPTER EDGEDRAIN

4" OR 6"

EDGEDRAIN
AN OUTLET

[] =

T

S~ GRADE = {/Juse = PIPE PANEL HEIGHT
|
| DETAL A
END OUTLET
NON PERFORATED DETAL A
TO EW-12 OUTLET PIPE END OUTLET

EDGEDRAIN CONNECTION TO OUTLET PIPE

NON-PERFORATED OUTLET PIPE

CRUSHING STRENGTH
TYPE OF PIPE < <
W.T.[4" NOM. DIAMETER]" W.T. |6" NOM. DIAMETER
CORRUGATED ALUMINUM 0.048
SMOOTH WALL PVC 103 0.153
SMOOTH WALL PE 70 PSI XXX 70 PSI XXX

X WALL THICKNESS (MIN) - INCHES
KX X TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

PREFABRICATED GEOCOMPOSITE RETROFIT

SPECIFICATION
REFERENCE

PAVEMENT EDGEDRAIN 240

108.08

501

VIRGINIA DEPARTMENT OF TRANSPORTATION 701




GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-0" AT TOP)

1 PAVEMENT
SUBBASE MATERIAL

6" MINIMUM DEPTH OR MATCH EXISTING SHOULDER
DEPTH WHICHEVER IS GREATER, WITH ASPHALT
CONCRETE TYPE SM 9.5 A

pete s [ TPE SV Y A

SELECT MATERIAL OR
STABILIZED SUBGRADE

SUBGRADE

VR AR
\A >
NN/
s NO. 8 OR NO.57 AGGREGATE
\/ \/\/
N " PIPE
/
N @ OUTLET PIPE

SEE NOTE 1 1-gr
NOTES:
1. 4" MINIMUM, PROVIDED ATTAINING MINUMUM 4" OF AGGREGATE ON TOP OF PIPE.
UD - 4 2. WHERE THE LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE STRUCTURE
UP TO ELBOW, (DROP INLET, MANHOLE, ETC.), A NON-PERFORATED OUTLET PIPE IS NOT REQUIRED.
Uk TO ELB TRENCH WITH 450 £/ gow PIPE IS INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED DIRECTLY TO THE
PIPE IS PERFORATED% AGGREGATE =3 CONNECTION pERFORMED DRAINAGE STRUCTURE. WHERE THE LONGITUDINAL PERFORATED PIPE IS CONTINUQUS,
‘ . IT SHALL BE CONNECTED TO EACH SIDE OF THE DRAINAGE STRUCTURE.
—_— =
PRIMARY DIRECTION e | 3. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1-0"
OF WATER FLOW ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.
N | 4. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE
2! 460 ELBOW ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.
CONNECTION
NON PERFORATED 5. OUTLET PIPES ARE TO BE INSTALLED ON 2% MIN. (3% DESIRABLE) GRADE AND
NON PERFORATED OUTLET PIPE LOCATED EVERY 350' MAXIMUM OR AS NOTED ON PLANS.
OUTLET PIPE—— = PAY LIMITS
FOR GUTLET 6. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE
PIPE TO STRUCTURE.
BEGIN WITH
45° WYE 25° ELBOW 7. WITHIN THE LIMITS OF A COMMERCIAL ENTRANGCE, NON-PERFORATED PIPE SHALL BE
CONNECTION — | UTILIZED IN LIEU OF PERFORATED PIPE.
10" MAX 8. THE LENGTH OF PIPE BETWEEN THE WYE CONNECTION AND THE EW-12 SHALL BE
. LIMITED TO NO MORE THAN 1-0" TO PERMIT CAMERA INSPECTION OF THE MAIN LINE
EW-12 IN EITHER DIRECTION.
(TYPICAL) —=—
9. EXISTING ASPHALT SHOULDER TO BE SAWED TO ACHEVE A SMOOTH JOINT.
OUTLET PIPE
LONGITUDINAL PERFORATED PIPE
CRUSHING STRENGTH
TYPE OF PIPE %
W.T.J4" NOM. DIAMETER
Z _ - SMOOTH WALL PVC 103
BERFORATED COMMERCIA CORRUGATED PE AASHTO M-252
SIDEWALK
UNDERDRAIN
PIPE UNP%ED NON-PERFORATED OUTLET PIPE FOR USE
T TRENCH WITH spacE ] UNDER COMMERCIAL ENTRANCES AND FOR OUTLETS
AGGREGATE ——
% CRUSHING STRENGTH
[\ _ | TYPE OF PIPE
W.T.|4" NOM. DIAMETER
STD. CURB/ MAINLINE ROADWAY \ST‘D‘ CURB SMOOTH WALL PVC 103
& CUTTER UNDERDRAIN BETWEEN THE LIMITS OF & GUTTER SMOOTH WALL PE 70 PSI XX
l<— COMMERCIAL ENTRANCE CURB RETURNS — =
WILL BE NON-PERFORATED PIPE. L TRENCH WITH XK WALL THICKNESS (MIN) - INCHES
AGGREGATE XX TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.
SPECIFICATION
STANDARD RETROFIT EDGEDRAIN
240
501 VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 2/06
701 108.09




PG-2A

OUTSIDE ROAD DITCHES MEDIAN DITCH
SQ. YDS.
FRo SURFACE
Ok DA//;C)SLOPE %@QQ D - DEPTH | W, W, AREA
SLOpe - PER LIN.FT.
8" 29" [2-9" | 0.6M
W, W
DITCH AT TOE OF FILL OR TOP OF CUT
SQ. YDS.
TYPE D FRONT BACK Wi w2 K SURFACE TYPE E 2" 2'-3"| 2-3"|  0.500
SLOPE SLOPE AREA/LIN. FT.
Al 6" 6:1 411 30" 21" | 48 0.565
Al 8" 6:1 411 41 | 29" | 104 0.759
A2 6" 6:1 341 30" 1-7" | 42 0.509
A2 8" 6:1 31 a1 2| 92 0.685
A3 6" 6:1 2:1 3-0"| 12" | 38 0.463
A3 8" 6:1 2:1 41" | 1-6" | 82 0.620 K-
B1 6" 411 411 21 | 21 | 38 0.463
B1 8" 411 4+ 2-9" [ 2-9" | 82 0.611
B2 8" 411 31 29" | 2-1 | 72 0.537
B2 10" 411 31 35" | 2:-8" | 130 0.676 CURTAIN WALL DETAIL
B3 8" 411 2:1 29" | 1-6" | 60 0.472
B3 10" 4:1 2:1 3-5" [ 1-10" | 11 0.583 44 DOWELS, 18"
B4 8" 411 1/5:1 2'-9" | 1'-2" | 55 0.435 LONG @ 5" C-C__
B4 10" 411 11511 3-5" | 1-6" | 101 0.546 5 CURTAIN WALL TO BE LOCATED AT
1 g 34 241 2-1 | 1-6" | 50 0.398 - BEGINNING AN END OF ALL CHANNELS
c1 10" 341 2:1 2-8" | 110" | 92 0.500 — QQBASS‘OTNHEJOL&WER END OF EACH
c2 10" 31 1501 2-8" | 1-6" | 80 0.463 g :
c3 10" 3:1 11 2-8" | 1-2"| 70 0.426
CURTAIN WALL
PLAN FOR TRANSITION OF PAVED MEDIAN DITCH TO MEDIAN DROP INLET GUTTER
D= Aﬁ a ALTERNATE METHOD
b= | e e | ~ o OF FORMING DITCHES
N CONSTRUCTION JOINT MEDIAN
INVERT N MEDIAN DROP -
= OPTIONA .
. INVERT INLET GUTTER DROP SECTION D-D 1" RADIUS
o (FLAT BOTTOM) l<—pay LINE INLET
A
LAPm
MEDIAN DITCH
E D A=< B<J

NOTES:

FOR SECTION A-A AND B-B SEE STANDARDS DI-7, 7A AND 7B.
TRADITIONAL PORTION OF PAVED DITCH TQO BE PAID FOR AT THE SAME
PRICE BID PER SQ. YARD FOR APPROACH PAVED MEDIAN DITCH.
STANDARD PG-2A DITCHES TO BE CLASS A3 CONCRETE.

NOTE:

ALL DITCHES MAY BE
CONSTRUCTED WITH VERTICAL
SIDES AT THE OPTION OF THE
CONTRACTOR.

-

SECTION E-E

SPECIFICATION
REFERENCE

502

STANDARD PAVED DITC
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GEOTEXTILE
FABRIC

TYPE |
RIPRAP DITCH PROTECTION

DX

CGEOTEXTILE FABRIC e

TYPE I
RIPRAP SLOPE PROTECTION

MINIMUM  THICKNESS "'T"

RIP RAP CLASS MNM‘UM
CLASS AT 20"
CLASS T 26"
CLASS I 38"
CLASS IIT 53"

NOTES:
XX RIP RAP BEDDING MATERIAL

GEOTEXTILE FABRIC TO BE PROVIDED UNDER ALL
RIPRAP INSTALLATIONS CLASS Al, CLASS | AND
CLASS II UNLESS OTHERWISE NOTED ON THE
PLANS OR DIRECTED BY THE ENGINEER.

RIPRAP INSTALLATIONS OF CLASS Il SHALL
HAVE AN INTERMEDIATE AGGREGATE BEDDING
LAYER(S) AS SPECIFIED ON THE PLANS BASED
ON GEOTECHNICAL RECOMMENDATIONS.

SEE TYPICAL SECTION SHOWN ON PLANS FOR
SIDE SLOPE, BOTTOM WIDTH AND DEPTH OF
CHANNEL AND RIPRAP THICKNESS.

New 7/03

RertReGE STANDARD RIP RAP DITCH & SLOPE PROTECTION
b PG-3

109.01a




PG-4

T}B

F>)>

Tol
10
\O\

L

I
S

]

|
L

DOWELS

JOINT

CURTAIN WALL

PLAN VIEW

WELDED WIRE FABRIC
6 - W2.1X W21

6 X

CURTAIN WALLS TO BE LOCATED AT BEGINNING AND
END OF ALL FLUMES AND ON THE END OF EACH JOINT.

10-0" ¥

WELDED WIRE FABRIC

SECTION A-A

>k10'-0" C-C MAXIMUM TYPICAL
BETWEEN ANCHOR LUGS. ANCHOR LUG IS TO
BE A MAXIMUM OF 2'FROM END OF

CHANNEL.

SPACING

SECTION B-B

SCHEDULE OF REINFORCING STEEL
MARK | NO. HENGTH | gi7e | SPACING | gpape
21 | Vo c-¢
F 3| o | oo |4 4" | STRAIGHT
G 9 | 150 | s | 4 6" | STRAIGHT
DOWELS| 10 | 1-8" | 1-6" | 4 5" | STRAIGHT

NO. SHOWN ARE FOR ONE ANCHOR LUG, CURTAIN WALL
AND JOINT.

APPROXIMATE QUANTITIES
CLASS A3 | REINFORCING
CONCRETE STEEL
CU. YDS. LBS.
ANCHOR 241 0.0208 2.34
LUG 1/5:1 0.0216 2.34
CURTAN | 271 0.099 8.51
WALL 1/5:1 0.100 8.51
211 —_— 10.02
JOINT
/501 —_— 10.02

0.425 SQUARE YARDS SURFACE AREA PER LINEAR FOOT
OF FLUME.

NOTE:
DOWELS TO BE LOCATED AT ALL
K VALUE = 128

FOR DETAILS OF PIPE SPILLOUTS FOR 12"-24" CULVERTS,
SEE STANDARD DRAWINGS PS-2 AND PS-3.

REQUIRED JOINTS.

BARS G

CURTAIN WALL

SECTION C-C

109.02

FOR

STANDARD PAVED FLUME
12" 24"

VIRGINIA DEPARTMENT OF TRANSPORTATION

PIPE CULVERTS

SPECIFICATION
REFERENCE

502




6 X 6 - W2.1X W21
WELDED WIRE FABRIC
WHERE REQUIRED

SLOPES VARIABLE
AS SHOWN ON
TYPICAL SECTION

*4" OR 6" AS

SLOPES AS SHOWN SHOWN ON TABLE

ON PLANS
W

— WEEP HOLES
3" DIA. @ 8'C-C

= CLASS A3

CONCRETE

Ta
NN
>, b,
|
|

HALF-SECTION NON-REINFORCED. HALF-SECTION W. W.F. REINFORCEMENT

SECTION A-A

CONCRETE TO BE CLASS A3

EXPANSION JOINT

SPACING 90" MAXIMUM \

DIRECTION OF /4 ‘

T R ;

DOWELS

18”
> [0

X

CURTAIN WALL TO BE LOCATED
AT THE BEGINING AND END OF ALL
CHANNELS AND ON THE LOWER
END OF EACH EXPANSION JOINT.

#4 X 18" DOWELS
SMOOTH BARS @
12'" C-C LOCATED
AT ALL JOINTS

ELEVATION

\

PG-5
7//) INDICATES CHANNEL WHERE WIRE MESH REINFORCEMENT IS NOT REQU\RED‘\—

SQUARE YARDS PER LIN.FT.OF PAVED CHANNEL
CONC.
THICK-| D v
NESS e+ ] s ] E 7' 8' 9 10’
71 SIDE_SLOPES
1 104257 0.536 | 0.648 | 0.759 | 0.870 | 0.981 | 1.092 [ 1.203 | 1.314 | 1.425
o 2 [0.7407 0.851 | 0.962 | 1.073 | 1184 | 1.295 | 1.406 | 1.517 | 1.629 | 1.740
3 110547 1065 | 1276 | 1.387 | 1498 | 1.609 | 1.721 | 1.832 | 1.943 | 2.054
4" | 1.368 | 1.479 | 1.590 | 1.702 | 1.813 | 1.924 | 2.035 | 2.146 | 2.057 | 2.368
5 | 1682 [ 1.794 | 1.905 | 2.016 | 2.127 | 2.238| 2.349 | 2.460 | 2.571 | 2.682
6 | 1.997 | 2.108 | 2.219 | 2.330 | 2.441 | 2.552 | 2.663 | 2.774 | 2.886 | 2.997
o 7 | 2311 [2.422 | 2533 | 2.644 | 2.755 | 2.866 | 2.977 | 3.089 | 3.200 | 3.30
8 | 2.625 | 2.736 | 2.848 | 2.959 | 3.0/0 | 3.181 | 3.292 | 3403 | 3.514 | 3625
9 | 2.940] 3.051 | 3.162 | 3.273 | 3.384 | 3.495| 3.606 | 3.717 | 3.828 | 3.939
10 | 3.254 | 3.365 | 3.476 | 3.587 | 3.698 | 3.809 | 3.920 | 4.032 | 4.143 | 4.254
1.5:1 SIDE_SLOPES
7 /05197 0623 [0.734 | 0.845 | 0.956 | 1.067 | 1178 | 1.290 | 1.401 | 1.512
4 2 08127 1.023 | 1135 | 1.246 | 1.357 | 1.468 [ 1.579 | 1.690 | 1.801 | 1.912
3 1/3.313] 1424 | 1535 | 1.646 | 1.757 | 1.869 | 1.980 | 2.091 | 2.202 | 2.313
4 | 1.714 | 1.825 | 1.936 | 2.047 | 2.158 | 2.269 [ 2.380 | 2.491 | 2.602 | 2.714
5 | 214 | 2.225 | 2.336 | 2.448 | 2.559 | 2.670 | 2.781 | 2.892 | 3.003 | 3.114
6 | 2.515| 2.626 | 2.737 | 2.848 | 2.959 | 3.070 | 3.181 | 3.293 | 3.404 | 3.515
6" 7 | 2915 | 3.027 | 3.138 | 3.249 | 3.360 | 3.471 | 3.582 | 3.693 | 3.804 | 3.915
g | 3.316 | 3.427 | 3.538 | 3.649 | 3.760 | 3.872 | 3.983 | 4.094 | 4.205 | 4.316
9 | 3717 | 3.828 | 3.939 | 4.050 | 4.161 | 4.272 | 4.383 | 4.494 | 4.606 | 4.717
10 | 4117 [ 4.228 [ 4.340 [ 4.451 | 4.562 [ 4.673 | 4.784 | 4.895 | 5.006 | 5.117
2:1 SIDE_SLOPES
1 [/960g] 0.719 [ 0.830 | 0.941 | 1.052 | 1.164 [ 1.275 | 1.386 | 1.497 | 1.608
" 2 /91057 1216 | 1.327 | 1.438 | 1549 | 1.660 | 1.772 | 1.883 | 1.994 | 2.105
3 1602/ 1.713 | 1.824 | 1.935 | 2.046 | 2.157 | 2.268 | 2.380 | 2.491 | 2.602
4" 2,099 | 2.210 | 2.321 | 2.432 | 2.543 | 2.654 | 2.765 | 2.876 | 2.988 | 3.099
5 | 2596 2.707 | 2.818 | 2.929 | 3.040 | 3.151 | 3.262 | 3.373 | 3.485 | 3.596
6 | 3.093 | 3204 | 3.315 | 3.426 | 3.537 | 3.648 | 3.759 | 3.870 | 3.981 | 4.093
e |7 [ 3.589] 3.701 | 3.812 [ 3.923 | 4.034 | 4.145 | 4.256 | 4.367 | 4.478 | 4.589
8 | 4.086| 4197 | 4309 | 4.420 | 4.531 | 4.642 | 4753 | 4.864 | 4.975 | 5.086
9 | 4583 4.694 | 4.805 | 4.917 | 5.028 | 5.139 [ 5.250 | 5.361 | 5.472 | 5.583
10 | 5.080] 5191 | 5.302 | 5.413 | 5.525 | 5.636 | 5.747 | 5.858 | 5.969 | 6.080
NOTES:
DEPTH (D) AND WIDTH (W) TO BE AS SHOWN ON PLANS.
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.

WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH, /4" MESH OR GALVANIZED STEEL
WIRE DIAMETER 0.03 INCH, NUMBER 4 MESH, HARDWARE CLOTH ANCHORED FIRMLY TO THE

BOTTOM OF THE CHANNEL.

SPECIFICATION
REFERENCE

STANDARD
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PG-BA, 8B X POINT B TO BE AT LEAST AS HIGH OR HIGHER THAN POINT A.
WHEN LOCATED IN ROADSIDE DITCH POINT A TO BE LOCATED

ON SHOULDER SIDE. Wi w2 b_| K CONCRETE VEE DITCH

A X 6 X6 - W21 X W21 gt R o) e ALL CONCRETE TO BE 4000 PSI.
: : 30" | 20" | 12" ] 145 LIFTING DEVICES OF THE FABRICATOR'S DESIGN ARE TO BE
WELDED WIRE FABRIC FURNISHED WHEN REQUIRED.

K

-0 | 30" | 10" [137
PRECAST o | 300 | 12| w1 BASIS OF PAYMENT TO BE SQUARE YARDS OF SURFACE
CONCRETE MEASURE WHICH IS TO INCLUDE FURNISHING AND PLACING
o SLAB 2'-0" | 2'-0" | 10| 87 CONCRETE SLABS AND MORTARING JOINTS.
, 20-0" | 2-0" | 2v | m
X ﬁzy’«— o | 25 | & | 80 PIPE DRAIN DITCH LINER
Y s g — — - PIPE SECTIONS MAY BE USED IN ROADSIDE DITCHES,
'. 30 30 8" | 96 MEDIAN DITCHES, SLOPE DRAINS, AND FLUMES WITH THE
Lk >0 | 2-0" | 8" | 84 EXCEPTION OF !, ROUND SECTIONS WHICH ARE RESTRICTED
TRANSVERSE MEMBERS OF TO SLOPE DRAINS AND FLUMES ONLY.
DEHRED L NIRE FASRS ORE WIDTH OF SLABS (W) IS TO BE 2'-0" OR 3'-0". ANY COMBINATION WHEN PIPE DRAN DITCH LINER IS SUBSTITUTED FOR
TO EXTEND 6" BEYOND EDGE - 0
OF SLAB AND ARE TO BE SLICED MORTAR OF THESE WIDTHS MAY BE USED DEPENDING ON REQUIREMENTS. STANDARD PG-2A OR 4 SPECIFIED ON THE PLANS, THE
BEFORE PLACEMENT OF MORTAR. THE SLAB LENGTH IS TO BE AT THE OPTION OF THE FABRICATOR CONTRACTOR MUST SELECT A "K" VALUE SHOWN HEREON
BUT IS NOT TO EXCEED LIMITS THAT WOULD FACILITATE EASY THAT IS EQUAL TO OR GREATER THAN THE "K' VALUE FOR
) HANDLING. THE TYPE AT STANDARD PAVED DITCH SHOWN BELOW.
JOINT TO BE SEALED = sy B X 6-W2.1X W21 "K' IS THE CONVEYANGE FACTOR AS CALCULATED
WITH MORTAR TO INSURE rq—,, WELDED WIRE FABRIC BY THE MANNING'S FORMULA FOR FLOW IN OPEN
A WATERTIGHT CONDITION. CHANNELS.
S JOINT DETAIL SHOWN IS SUGGESTED ONLY. PIPE DRAIN DITCH LINERS ARE TO BE CONSTRUCTED FROM
, OTHER FABRICATOR'S DESIGN MEETING THE SECTIONS OF CONCRETE PIPE OR REGULAR REINFORCED
T APPROVAL OF THE ENGINEER MAY BE CONCRETE PIPE, BTUMINIZED FIBER PIPE, CORRUGATED
e e lie e SUBSTITUTED. ALUMINUM PIPE, OR CORRUGATED STEEL PIPE. NON-
a7 REINFORCED SECTIONS MAY BE USED FOR CONCRETE PIPE
> SIZES 24" OR LESS.
JOINTS TO BE OF STANDARD MANUFACTURER'S DESIGN FOR
PRECAST CONCRETE VEE DITCH REGULAR CONCRETE PIPE AND MAY BE LAPPED, BUTTED WITH
A COLLAR, OR BELL AND SPIGOT FOR BITUMINIZED FIBER
TRENCH IS TO BE EXCAVATED, FIPE SECTIONS PLACED, AND PIPE. JOINTS FOR CORRUGATED METAL PIPE MAY BE BOLTED
TRENCH REFILLED. THE MATERIAL PLACED AROUND THE PIPE OR RIVETED. AL JOINTS TO BE SEALED TO INSURE A WATER
IS TO BE FREE OF ROCK AND IS TO BE FIRMLY TAMPED. TIGHT BOND.

BITUMINIZED FIBER AND CORRUGATED METAL PIPE TO BE
B ANCHORED WITH 1" X 4" X 30" PRESSURE PRESERVATIVE
W+ 24 | TREATED STAKES PLACED AT ALL JOINTS WITH INTERMEDIATE
SPACING NOT TO EXCEED 10 FEET. #4 X 30" HOOKED

W DEFORMED BARS MAY BE SUBSTITUTED IF APPROVED BY THE
ENGINEER.

CONCRETE AND CORRUGATED METAL PIPE SECTIONS ARE TO

(. - i SRR ST EC LG RO e
‘ .
FOF@ USREOUONND SSLEOCPTE\%N D 1/3 ROUND SECTION '/, ROUND SECTION E‘%!‘VTFEODRMOT%‘ZSEESCE% géOLEOSFS.THE SPECIFICATIONS, AND IS
FOR FLUMES ONLY. INLET END OF PIPE DRAIN DITCH LINER INSTALLATION IS TO
PPE | g P T R I B < | K DRECTED BY THE ENGNEER TO FPREVENT UNDERCUTTNG.
PIPE | " K K SIZE SMOOTH [C.M. || SIZE SMOOTH| C.M. :
SIZE SMOOTH| C.M. COST OF PROTECTION TO BE INCLUDED IN PRICE BID FOR
- - — 24" | 6" -8 | 27 17 54" | 7" | 321/ | 83 52 LINEAR FEET OF PIPE DRAIN DITCH LINER.
S 1 10 1 500 | 7% | 220 | 49 | 31 60" | 8% | 36" | 109 |68
15“ 7/‘2‘ -3 28 | 17 36 | 9 |2-7% | 79 |49 66" | 9% | 3107 142 | &8 é;OTO@EEDOPFTO\gNSSEWTT‘HNEG‘FABR\CATOR, CONCRETE PIPE MAY BE
e ? 1 10 16 | 28 42" |10/ | 3% | M8 | 74 720 |00 430 | 179 | 112 ‘
21 110 1-9 69 | 43 18 [ 10" | 3-8% ] 175 |08 Ja | | 2| 235 |40 %\ERT’LN‘éSHEDDEVV\VCHEESN E)RFEQFLﬁSEB?ATORS DESIGN ARE TO BE
547 [1-14" 32103, 234 | 146 84" |1-0/4 414" | 269 | 168

PIPE DRAIN DITCH LINER

STANDARD PRECAST PAVED DITCHES DITCHES "REFERENCE

(CONCRETE, CORRUGATED METAL & BITUMINOUS FIBER PIPES) 232
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m

DOWELS C |
\‘ n ‘@ST‘D PG-5
B g
I
E 1 $
4L:O BARS
jq v \:\ T \:\ T
j I S _
et~
<— ST'D. PG-5
DOWELS C J

|
vH <J

PLAN VIEW

PAY LINE FOR FLUME CONNECTION

12121 12,12

5-0" | 5ot

— DOWELS A
% DOWELS B

SECTION E-E

WELDED WIRE FABRIC
6 X 6-W2.1X W2.1

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.

® FIELD CUT BARS V1
CLEAR OPENING FOR ST'D. PG-5.

& BARS H2 TO

SECTION F-F

5-0"

40"

20

®
BARS H2

A

X

R
DOWELS A
%7 BARS VI, CUT TO CLEAR
I E— OPENING FOR ST'D. PG-5.

#4 DOWELS

24" LONG @ 5" C-C

REVISED BACK

ANCHOR LUGS |

10'-0" C-C MAX.

1-on

WELDED WIRE FABRIC
6 X B-W2.1X W21

DOWELS B
WELDED WIRE FABRIC
B X 6-W2.1X W2.1
SECTION H-H
REINFORCING STEEL SCHEDULE
MARK _[SIZE[NO.| SPACING| LENGTH
SLOPE ; 5 5 T
H [#3] 4 6" 4-8"
H2 | #3 |6 6" 5-3"
v |#4]e 12" 40"
VI | #4]24 6" 3-0"
DOWELS [A#4] 12 | 10" 2-0"
DOWELS B+#4| 6 | 10" 2-0"
DOWELS [c#4] 10 | 10" T-0"
W.W.F. [8GA 83 S.F.

BENDING DIAGRAM

APPROXIMATE QUANTITIES

T

o

REINFORCING STEEL
132.9 LBS.

CLASS A3 CONC.
1.7 CU. YDS.

®

BARS V1

SECTIONS H-H

o
27°
DOWELS A %

SE‘ \2270
BARS H2 LE}J

3_3n

SPECIFICATION
REFERENCE

502

DITCH

VIRGINIA DEPARTMENT OF TRANSPORTATION

FLUME CONNECTOR
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V4" X Fa" MESH,
HARDWARE CLOTH
MIN. 17 GAUCE,
GALVANIZED

AFTER WEAVING. ——
1 [ I

CRIMP AROUND OUTLET END OF
PIPE AND SECURE TO PIPE WITH

GALVANIZED STEEL WIRE

ANIMAL SHIELD DETAIL

KEYED
CONST. JOINT

ALL FOUR
FOUNDATION
WALLS

MINIMUM 8"
CONSTRUCT TO
FIRM FOUNDATION

L
[ I N A
I I
A
Lt N i |

i e

H % \‘ ‘ ‘ »

] | | |

H | irzzrprersrsrz \

R \
PLACE WIRE MESH SMALL | |
ANIMAL SHIELD, AS B |
DETAILED, AT OUTFALL S A AN N N
END OF PIPE.
INTERNAL
EXPANSION PLAN
BAND —/
STAINLESS . S——
STEEL CLAMP— 4 \ . < -t < %
* 4 = 4 @ L2 L] L] L2
iﬁA z <

g | zzzzf NORMAL & — W

e %XX WATER & .

112" DIAYY LEVELW o .
FLEXIBLE j E L i Ca E
CONNECTION S OPENING .

L.
SECTION A-A

X x STANDARD RECOMMENDED PIPE IS 12"

DUCTILE IRON WATER LINE,

PUSH ON JOINTS, CLASS TO BE SPECIFIED BASED UPON HEIGHT

NOTES:
ALL CONCRETE TO BE
SEE SHEET 110.02.

CLASS A3 IF CAST IN PLACE. FOR PRECAST

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.

CONTRACTOR IS TO PROVIDE OPENING FOR PIPE AND FLEXIBLE
CONNECTOR BY CORING OR CAST-IN-FLACE SLEEVE WITH WATER
STOP COLLAR.

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

OF COVER. FROM NEOPRENE RUBBER AND HAVE A %" MINIMUM WALL THICKNESS
THROUGHOUT. THE INTERNAL EXPANSION BAND TO SECURE THE BOOT
REINTORCING STEEL QUANTITIES IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL SPECIFICATION 6061
HEIGHT SIZE | TOP |SIDEWALLS|FOOTING| NO. SPACING |CU. YDS.| REINF_|INCREMENT gSALTLHEBEEXSTTEA‘RNNLAELSEASNTDEETLOC%LR/%PS‘SHDRESSE‘/;LMTNHTE CBOONOFTORTM?NGTHTEOP\PE
OF FILL R et B WDTH | REQDLENGTISIZE | CoC ) CONC.STEEL] - % | ASTM_SPECIFICATION A“167. THE OPENING TO RECEIVE THE FLEXIBLE
- - YDS-| 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
BELOW 25 | 4 |8 6 2 32 | 39T | w4 6 1189 | &0 0-043 | SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN ACCORD-
2550 a2 & = . 2 | 2 | #s o o2 | 135 | 0053 | ANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.
* QUANTITIES SHOWN ARE BASED ON A 8" DEPTH OF FOOTING, ADD
INCREMENTAL QUANTITY FOR EACH ADDITIONAL 1" OF DEPTH.
SPECIFICATION
STANDARD SPRING BOX e
105
REV. 5/03 VIRGINIA DEPARTMENT OF TRANSPORTATION 232
110.01 302




#4 BARS @ 8" C-C * V4% ¥4 MESH HARDWARE CLOTH,
4-40 | EACH WAY MIN. 17 GAUGE CALVANIZED AFTER
‘ / ‘ WEAVING.
‘ i KK 2'-8"x2'-6" OR
A§ CRIMP AROUND OUTLET END OF 21-6" DIAMETER
PIPE AND SECURE TO PIPE WITH
GALVANIZED STEEL WIRE.
| | A B
L | % %
Aty | = | =—F
4 ! ¥ i }%
| | ~ i 4
s \ {
| |
l l
| | - -
O— —— — —F — It
X STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRCN
PLAN WATER LINE, PUSH ON JOINTS, CLASS TO BE SPECIFIED Pl AN
(SQUARE) BASED UPON HEIGHT OF COVER.
(CIRCULAR)
#4 BARS KEYED CONSTRUCTION
INTERNAL @ 6" C-C JOINT ALL FOUR SIDES
EXPANSION EACH WAY
BAND

SB-1PC

#4 BARS
NIERIE © 6" CC KEYED CONSTRUCTION
BAND EACH WAY fdow ALL FOUR SIDES .
w
STAINLESS A A T T § - SrebbESs o o | REINFORCEMENT
STEEL CLAMP —— R T NGRS 5 . ~ cR o| IN ACCORDANCE
=T - ; 4'-0 Yo b 2| 2| WITH AASHTO
I A , 5
BN X N - e S M199
! " . ()] = > !
1 F wt 8 . i T = N
- % 12 pIA. | C\z <0 [0 TN x R
Lo { o e -
) " = . X -
FLEXIBLE J St 206" X 26" |, 5 FLEXIBLE J . . KX et ©
CONNECTION OPENING . CONNECTION '/¢ *| OPENING el e y
J g SPRING BOX T N
SPRING BOX 310 ADDITIONAL POURED IN PLACE
4-10" FOUNDATION MATERIAL MAY 5'-6"
BE REQUIRED IN ORDER TO
SECTION A-A REACH FIRM FOUNDATION.
SECTION B-B
NOTES:
PN
. CONCRETE TO BE 4000 PS| 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
STANLESS STEEL-CORROSION RESISTANT CONFORMING TO ASTM SPECIFICATION A-167. THE OPENING TO
RECEIVE THE FLEXIBLE CONNECTION SHALL BE CORE DRILLED AND IS TQ 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.
SPECIFICATION
PRECAST SPRING BOX
105 VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 3/03
110.02




[ °
- NOTES:
AMOUNT OF PAVED DITCH REPLACED BY
ENERGY DISSIPATOR "ENERGY DISSIPATOR" TABULATED BY DEPTHS
PAY LINE AS SHOWN IN STANDARD PG-2A.
THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
\ ‘ i #4x8" SMOOTH
; - _ DOWFLS @ 12" c-c  CONCRETE TO BE CLASS A3 IF CAST IN PLACE.
« L] 77D:j4,t FOR PRECAST SEE SHEET 111.02.
s === LBARS B
ol ‘ N THE 2:1 DESIGN MAY BE USED ON EITHER
n 15 | = BARS E1 A\ 01 GR 2:7SLOPES.
lﬁ 1%
2o ‘ ‘ ‘ M BARS E2 EG-1-ENERGY DISSIPATOR WITHOUT GRATE.
Sl BARS Cﬂm ‘\éf BARS £2 EG-1A-ENERGY DISSIPATOR WITH GRATE.
>l -
£l BARS A—h., ] ‘ﬁ BARS Ef
Lt I >
: - j}'@%ﬂ ' SCHEDULE OF REINFORCING STEEL
FLOW LINE OF Ha v+ o
PAVED DITCH \ ‘ oo oo 0o APPROXIMATE QUANTITIES MARK |NO LENGTH SI7E SPACING SHAPE
w0l v n (%] . . .
20 | 11/2 c-c
% T % £ REINFORCING
| oo o0 CONCRETE STEEL Al [ 8] 2-10") 2-10" [ #3] 8" STRAIGHT
\_/—’_’\—/ I "
AZ | 4 |2'-8Y4" 110" | #3 8" STRAIGHT
PLAN VIEW CuU. vDs. LBS. A3 | 4 [1-0%"] o0 %3] 8 STRAIGHT
(NO GRATE SHOWN) ENERGY 2:1 0.7479 61.20 B 6 | 3'-9" 3-9" [ #3 8" STRAIGHT
DISSIPATOR . C 8 | 3'-8" 3'-8" #4 24" STRAIGHT
/241 0.5921 57.63
| ENERGY DISSIPATOR z D1 | 4 [ 12l o-8" [#3] 8" STRAIGHT
PAY LINE — SHIM OR GROUT TO AT RSTRPTYAT .
D2 | 4 | 1-8lh| 1= #3 8 STRAIGHT
SEAT ANGLE IRON
D3 | 4 [1-1014"] =70 [#3] 8" STRAIGHT
= ol /o _al/on o
| 1 BoLT ANGLE RON D4 | 4 [2-25"] 2:-01" [#3] 8 STRAIGHT
TO CONCRETE D5 | 4 [2-6%"] 26" |#3] 8" STRAIGHT
5 e E1 |4 [r-mfr] vl [#3] 8 STRAIGHT
ey = ﬁ E2 | 4 [1-8h"] 1-5%" [#3] 8" STRAIGHT
: S 4 H—BARS E2
“SLOPE V" Tt tly
BOLT PIPE ~ T s s ANGLE TRON—<
TO CONCRETE \ °' (2:1 SLOPE) | FOR 2:1SLOPE L=5'-7" :
| 3-9" (1/:1 SLOPE) | FOR 1/2:1 SLOPE L-4'-6" =
‘ | L ™
| |
SECTION A-A CUT PIPE TO FIT | Nl
L 1-0" | 1-0", 1-0" SLOPE ANGLE A\ ] uT
/5" ANCHOR BOLTS TO -
f——‘ ‘— BE HOOK TYPE FOR ELEVATION l’ L 5"x3Y5"x!/>" GALV.
1 L ——BARS D NEW CONSTRUCTION VIEW N A
_BARS C e AND EXPANSION TYPE
ERN | BZ Py BARS A3 FOR RETROFIT. AR
| i SO A BARS A2 < .
i A A o ] ] o
& gl : e 3" DIAMETER = :
bl Lt BARS A STANDARD P\PE{ © A S oLt
o e = e — 5" .
i i ®¢ BARS Al %" DIA. HOLE o I /| FOR V5" DIA,
> XH“ BT R PR FOR !/5" DIA. ANCHOR BOLT
SO ARRUCTLEP BB e ANCHOR BOLT PLAN VIEW j
”f B 5o | 6]
= = i
SECTION 55 SAFETY GRATE DETAIL
“RereReNCE STANDARD ENERGY DISSIPATOR
FOR USE WITH PAVED FLUMED
502
VIRGINIA DEPARTMENT OF TRANSPORTATION 01




EG-1,1A PC

FOR DETAILS OF SAFETY

SEE ST'D. EG-1

[

4'-6"

5‘*43/4” 6‘/4H 7" 8"

: T |
]
b

i) o
7 =
o s — T

DOWEL HOLES
AS REQUIRED

g

PLAN

DOWEL HOLES
AS REQUIRED

EG-1PC-ENERGY DISSIPATOR (WITHOUT GRATE)
EG-1A PC-ENERGY DISSIPATOR (WITH GRATE)

SN A

SECTION A-A

——— DOWEL HOLE
AS REQUIRED

S3-#3 BARS @
12" C-C MAX.

(\If

. o
= 6- #4 BARS F
2 \/ il

L
© N
© et :

L#B BARS © 12" C-C

GRATE

ISOMETRIC VIEW

1. CONCRETE STRENGTH 4000 PSI MINIMUM.

U AGN

. REINFORCING SHALL CONFORM TO A.S.T.M. A615, GRADE 40.
. ALL UNITS SHALL BE FOR A 2:1SLOPE UNLESS SPECIAL ORDERED.
. DOWEL HOLES PROVIDED TO PREVENT SETTLEMENT OF ADJACENT

CONCRETE.

. DIMENSIONS SHOWN FOR CONCRETE THICKNESS ARE MINIMUM.

ACTUAL MEASUREMENTS MAY VARY WITH MANUFACTURER'S
TOLERANCES.

‘ 30" ‘

E
v

w;p;%i#gj

as aars 0 120 oec
SECTION B-B

PRECAST ENERGY DISSIPATOR

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105




—C

PAY LINES

5'-
4'-

b

4" (2:1 SLOPE)
4" (11/5:1 SLOPE)

BARS G
S

r>)>

/i\,
-
T

3"

==C  ppE SPILLOUT
PLAN VIEW
=B
434“
5'(2:1 SLOPE) T T’q;
R

4" (/21 SLOPED

FOR DETAIL OF DOWELS

SEE STANDARD PG-4 COST
OF DOWELS TO BE INCLUDED
WITH ST'D. PG-4.

6x6-
WELDED WIRE
FABRIC

S

e}
|
N

DOWELS IN BASE

BENT TO CONFORM

SLAB TO BE FIELD \
TO ANGLE BREAK. y | |

W2.1x W2.1

PAY LINES

FOR DETAILS OF CURTAIN
WALL SEE ST'D. PG-4.

PIPE SPILLOUT
SECTION A-A

I3

B

BARS G

* 12" PIPE -
15" PIPE -
18" PIPE -

3
T

B

Zi_gn

3 BARS - 10.68 LBS. REINFORCING STEEL
2 BARS - 7.79 LBS. REINFORCING STEEL
2 BARS - 7.79 LBS. REINFORCING STEEL

pPsS-2

SCHEDULE OF REINFORCING STEEL
LENGTH SPACING
MARK | NO. o W SIZE | e SHAPE
F 5 10" 70" 4 4" STRAIGHT
G * 4'-4" 4-4" 4 4" BENT
L 12 2'-0" 3 2" BENT
L 10 20" 3 12" BENT
+ QUANTITIES BASED
o ae PIRE. APPROXIMATE QUANTITIES
CLASS A3 REINFORCING
CONCRETE STEEL
CUBIC YARDS LBS.
PIPE [ 2 +0.482 *
SPILLOUT[1/2:1 + 0.440 *
NOTE:
DOWELS TO BE LOCATED AT ALL
REQUIRED JOINTS.
—BARS G
4 <o n
_
|
R s LTMT“ — S\izz§¥47
At 6x6- W2.1xW2.1 WELDED
T BARS F WIRE FABRIC
T ~1-0"
NN | _
o
‘e i
SECTION B-B

SECTION

C-C

SPECIFICATION
REFERENCE

302

STANDARD PIPE SPILLOUT

FOR 12"

/‘8\\

VIRGINIA DEPARTMENT OF TRANSPORTATION

PIPE CULVERTS

12.01




PAY LINES

10'-4" (2:1 SLOPE)
7'-4" (11/3:1 SLOPE)

BARS G

i

\
1 440

!
T

* 30" PIPE - 2 BARS - 10.46 LBS. REINFORCING STEEL
24" PIPE = 4 BARS - 17.59 LBS. REINFORCING STEEL
21" PIPE - 5 BARS - 2115 LBS. REINFORCING STEEL
) — SCHEDULE OF REINFORCING STEEL
| LENGTH SPACING
A : | 7 MARK | NO. 5 5] SZE | Tec SHAPE
L o | 5 F 5 10" 0" 4 4 STRAIGHT
o 4 G * 54" 5-4" | 4 L BENT
— L 22 | 20" 3 2" BENT
/ | L 16 2-0" | 3 i BENT
\ — APPROXIMATE QUANTITIES
CLASS A3 REINFORCING
+ QUANTITIES BASED CONCRETE STEEL
TRANSITION PS-3 INTO PAVED DITCH. ON 30" PIPE. CU. YARDS. (Bs.
C PIPE | 2: + 1.357 *
PIPE SPILLOUT SPILLOUT| /51 + 1.037 *
NOTE:
PLAN VIEW DOWELS TO BE LOCATED AT ALL
REQUIRED JOINTS.
— BARS G
4\\‘ 4‘70“ ‘4\\
. T
10' V.C. (2:1 SLOPE) s
7'V.C. (1/5:1 SLOPE) A
S 5
" Sk
FOR DETAILS OF * I. - BARS L
DOWELS SEE STD. DOWELS IN BASE SLAB TO Lt e 12" C-C
PG-4, COST AT BE FIELD BENT TO CONFORM °
DOWELS TO BE TO ANGLE BREAK. _ \
INCLUDED WITH — - B SENRDUEED SN
ST'D. PG-4. ia ERRENE =
Lo 6 x 6 - W2.1x W2.1
T ORARS T WELDED WIRE FABRIC
6 x6 - W21x W21 ERASHE -0
WELDED WIRE FABRIC Sl ‘
- B pﬁﬁg : A~ -
i FOR DETAILS OF CURTAIN . R ey -
=" WALL SEE ST'D. PG 4. 6 C e
SECTION B-B 9 -
PAY LINES S L
PIPE SPILLOUT
SECTION A-A SECTION C-C
STANDARD PIPE SPILLOUT et
REFERENCE
Il I
FOR 21 50" PIPE CULVERTS
—‘ VIRGINIA DEPARTMENT OF TRANSPORTATION 302
112.02




TYPICAL SECTION
TEMPORARY DIVERSION CHANNEL
AND ACCEPTABLE LININGS

DIVERSION

&
SILT FENCE
SN REQUIRED
e
ey
CLASS T
DRY RIPRAP

TEMPORARY PIPES
SUFFICIENT TO CARRY
A 2 YEAR STORM EVENT

e
CLASS I E%@bg
DRY RIPRAP
STREAM
EXISTING
SR iy, DVERSON
SOIL FILL SRIPRAP GEOTEXTILE
BEDDING MATERIAL
SILT FENCE SILT FENCE
DAM DETAIL EXIST. POST POST -
CROUND RIPRAP GEOTEXTILE GROUND

BEDDING MATERIAL

27 (BLACK) 5™
V) f -
M4 S = KAt

#1 AGGREGATE

ENTRENCH SILT FENCE
AND GEOTEXTILE MATERIAL

2" X o2 12 X 12" IN SAME TRENCH
TIMBER TIMBER
B, —cLissT CLASS A LINING
&PW@@E@L%&/DRY RIPRAP POSTY o1 rence
~SRZE BEDDING JMATERIAL
g§§%g§%§g%g§§fgﬂﬁggﬁgﬁéggg SILT FENCE RIPRAP GEOTEXTILE
EQCS)JND y BEDDING MATERIAL EXIST.

CLASS T RIPRAP OR GROUND
’—

SANDBAG LINER

SECTION A-A

ENTRENCH SILT FENCE
AND GEOTEXTILE MATERIAL
IN SAME TRENCH

CLASS B LINING

BOTTOM WIDTH OF TEMPORARY DIVERSION CHANNEL SHALL

TD-CL

STREAM DIVERSION
GENERAL NOTES

SLOPES

MAXIMUM STEEPNESS OF SIDE SLOPES SHALL BE 1:1. DEPTH AND GRADE
MAY BE VARIABLE, DEPENDENT ON SITE CONDITIONS, BUT SHALL BE
SUFFICIENT TO ENSURE CONTINUOUS FLOW OF WATER IN THE DIVERSION.

EXCAVATION

NO EXCAVATED MATERIAL SHALL BE STORED OR STOCKPILED NEXT TO THE
DIVERSION OR IN SUCH A MANNER THAT SILTATION OF THE STREAM COULD
OCCUR.

PIPE CULVERTS

PIPE CULVERT(S) MAY BE USED TO DIVERT A STREAM PROVIDED THEY ARE
PROPERLY SIZED TO SAFELY CARRY THE FLOW OF A TWO YEAR STORM
EVENT. UNDERSIZED PIPES SHALL BE USED FOR NO LONGER THAN 72 HOURS
PROVIDED LESS THAN 50% THREAT OF RAIN CAN BE REASONABLY EXPECTED
WITHIN THAT TIME PERIOD AND THEY ARE APPROVED BY THE ENGINEER.

WHEN THE CONTRACTOR USES PIPE CULVERTS IN LIEU OF THE DIVERSION
CHANNEL OR A PORTION OF THE CHANNEL, PAYMENT WILL BE MADE BASED
ON THE PRICE BID FOR THE QUANTITIES SHOWN ON THE PLANS FOR
TEMPORARY DIVERSION CHANNEL EXCAVATION AND TEMPORARY DIVERSION
CHANNEL LINING CLASS SPECIFIED.

LINING

THE CONTRACTOR SHALL HAVE THE OPTION OF USING A HIGHER CLASS OF
LINING THAN THAT SPECIFIED ON THE PLANS. NO ADDITIONAL COMPENSATION
WILL BE ALLOWED FOR USING THE HIGHER CLASS.

STREAM DIVERSION LINERS SHALL BE SECURED AT THE UPSTREAM AND
DOWNSTREAM SIDES WITH NON-ERODIBLE WEIGHTS SUCH AS EROSION
CONTROL STONE. THESE WEIGHTS SHALL ALLOW NORMAL FLOW OF THE
STREAM. SOIL SHALL NOT BE MIXED IN WITH STREAM DIVERSION WEIGHTS.
WEIGHTS MAY ALSO BE NEEDED ALONG THE STREAM DIVERSION'S LENGTH.

STREAM DIVERSION LINERS SHALL BE ENTRENCHED AT THE TOP OF THE
DIVERSION SLOPES (SLOPE BREAKS) WITH A LINE OF SILT FENCE.

PROTECTIVE COVERING (EC-2) STAPLES OR NON-ERODIBLE WEIGHTS SHALL
BE USED AS NECESSARY TO ANCHOR STREAM DIVERSION LINERS TO THE
SIDE SLOPES OF THE DIVERSION. WOODEN STAKES SHALL NOT BE USED ON
THE DIVERSON'S BOTTOM OR SIDE SLOPES.

STREAM DIVERSION LINERS SHALL BE OVERLAPPED WHEN A SINGLE OR
CONTINUOUS LINER IS NOT AVAILABLE OR IS IMPRACTICAL. OVERLAPS
SHALL BE PLACED SUCH THAT CONTINUOUS FLOW OF THE STREAM IS
MAINTAINED. AN UPSTREAM SECTION SHALL OVERLAP A DOWNSTREAM
SECTION BY A MINIMUM QF 18". OQVERLAPS ALONG THE CROSS-SECTION
SHALL BE MADE SUCH THAT A LINER IS PLACED IN THE STREAM DIVERSION
BOTTOM FIRST AND ADDITIONAL PIECES OF LINER ON THE SLOPES OVERLAP
THE BOTTOM PIECE BY A MINIMUM OF 18".

GENERAL

THE DOWNSTREAM PLUG SHALL BE REMOVED PRIOR TO THE UPSTREAM
PLUG WHEN A STREAM DIVERSION IS USED FOR THE TRANSPORT OF WATER.

NON-ERODIBLE MATERIALS, INCLUDING BUT NOT LIMITED TO, EROSION CONTROL
STONE, CONCRETE BARRIERS, SANDBAGS, PLYWQOD, OR SHEET PILING SHALL BE
USED BOTH TO DIVERT THE STREAMS AWAY FROM THEIR ORIGINAL CHANNELS
AND TO PREVENT OR REDUCE WATER BACKUP INTO A CONSTRUCTION AREA.

STREAMS MAY BE DIVERTED THROUGH AN EXISTING OR INCOMPLETE
STRUCTURE PROVIDED THEY WILL NOT RE-ENTER A DISTURBED AREA, COME
INTO CONTACT WITH WET CONCRETE, AND/OR BECOME PARTIALLY OR
WHOLLY IMPOUNDED, SILTED, OR OTHERWISE CONTAMINATED.

STREAMS MAY BE REDIVERTED UPON COMPLETION OF THE DRAINAGE
STRUCTURE(S) FOR WHICH THE DIVERSION WAS BUILT. PRIOR TO
REDIVERSION, ANY MATERIALS USED TO PREVENT WATER BACKUP INTQ
THE DOWNSTREAM END OF THE DRAINAGE STRUCTURE(S) SHALL BE
REMOVED. THIS MATERIAL SHALL NOT BE PLACED IN THE DOWNSTREAM
END OF THE DIVERSION UNTIL AFTER WATER HAS BEEN REDIVERTED TO
THE DRAINAGE STRUCTURE(S). A STREAM SHALL BE REDIVERTED BY
REMOVING ALL OF THE MATERIALS DAMMING THE UPSTREAM END OF THE
DRAINAGE STRUCTURE(S) BEFORE PLACING IT IN THE UPSTREAM END OFF
THE STREAM DIVERSION. THE DIVERSION SHALL BE SEALED OFF AT THE
DOWNSTREAM END AND THEN BACKFILLED.

ONCE STARTED, ANY WORK TO RELOCATE A STREAM (PLUGS) SHALL NOT BE
DISCONTINUED UNTIL IT IS COMPLETED.

ANY DEVIATIONS TO THE ABOVE NOTED STREAM DIVERSION DESIGN, INSTAL-
LATION, OR MAINTAINANCE SHALL BE APPROVED BY THE ENGINEER.

APPROXIMATE THE BOTTOM WIDTH OF THE NATURAL STREAM CHANNEL.

RE;ESZNCE TEMPORARY DIVERSION CHANNEL & ACCERPTABLE LININGS

13.01




DETAIL 1

DETAIL 2

RADIUS=S QQ@EZ o =B

S T
BT |,
— I -
A7 B PRL L
‘ j N OC]% Q&iiwl\/. 3S
Sy ca=ml
Oﬁ%a%:%D% S MIN.
S e L
SXE l—n
— L

s AT B
DETAIL 3 BUSSERR) )

O%

Q D D T T2~
e LA v =7 i
S e A % orexme Ao CEQTEXTILE 1
SECTION A-A rAeRe Fsection a-a SECTION A-A

EC-1

GEOTEXTILE
FABR\CJ

NOTES:

OUTSIDE THE CHANNEL WIDTH (W)

WITH DETAIL 2 SHOWN ABOVE.

ACCORDANCE WITH THE SPECIFICATIONS.

0
CULVERT.

3. GEQTEXTILE FABRIC TO BE INSTALLED UNDER CLASS 2, 3, AND 4 MATERIALS IN

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

2. ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL
OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE

4. S = DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.
= DIAMETER OF CIRCULAR CULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARCH

REV. 9/06

SECTION B-B 5. PLAN AND SECTION DETAILS DEPICT CLASS 2, 3, AND 4 MATERIALS. FOR CLASS 1
INSTALLATION DETAILS SEE EC-3 TYPE B STANDARD DRAWING.
MAXIMUM OUTLET % USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE, BOTTOM WIDTH AND DEPTH
TYPE OF OUTLET PROTECTION MATERIAL VELOCITY MINIMUM 9T OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.
(FOR DESIGN STORM)
CLASS 1 EC-3 TYPE B 6 fps NA OUTLET PROTECTION MINUMUM LENGTH (L)
CLASS 2 | CLASS A1DRY RIPRAP 8 fps 20" TYPE A INSTALLATION 2
CLASS T DRY RIPRAP "
CLASS 3 14 fps 26 TYPE B INSTALLATION 5H
CLASS 4 | CLASS I DRY RIPRAP 19 fps 38"
SPECIFICATION
REFERENCE
o CULVERT OUTLET PROTECTION
%g% VIRGINIA DEPARTMENT OF TRANSPORTATION
414

114.01




Loy 12" MAX. 41 OR FLATTER
| [ 6" MAX. STEEPER THAN 4:1

|
e CENTER ROW MAY BE

ELIMINATED WHEN SLOPE
/ IS LESS THAN 4:1
ER
5"'MAX. 4:1 OR FLATTER
3'MAX. STEEPER THAN 4:1

|
[y I T
m
T EDGE AND END JOINTS TO
| BE OVERLAPPED 2" MINIMUM.

LAP JOINT
l ! 2" MIN.

COMBINE THIRD ROW OF STAPLES
[ FROM EACH STRIP IN LAP WITH
ALTERNATE SPAC\NG‘A

9" MAX.

R

VARIABLE VARIABLE

e Ses = mmmamsss

TAMP SQOIL FIRMLY

TAMP SOIL FIRMLY

=l
— q:\TAMP SOIL FIRMLY

JUNCTION SLOT

5"
(@]

CHECK SLOT JUNCTION SLOT
=1t TO 20 Notes:
S i = 1" TO 2" 1. APPROXIMATE 200 STAPLES REQUIRED
%ﬁ g - PER 4'X 225'ROLL.
s

S % 2. ANCHOR SLOTS, JUNCTION SLOTS AND
N & ‘ i N N S CHECK SLOTS TO BE BUREED 6" TO 12"

% aiuizei L R S ¢ S AND VARIABLE.

| i

. MAX. SPACING C-C CHECK SLOTS
I ‘ ‘ L 100' SLOPE 4% OR LESS 50' SLOPE

NO. 11 MIN. VARIAGLE = LARIABLE STEEPER THAN 4%
GAGE WIRE

4. STAPLES FORMED FROM NO. 8 STEEL

STAPLNG DlACRAM e B STACLE MNWUM LENGTE
SOIL RETENTION MAT JUTE MESH LENGTH FOR OTHER SOIL.

GENERAL NOTES:

1.BASIS OF PAYMENT TO BE SQUARE YARDS OF PROTECTIVE COVERING COMPLETE IN PLACE. 5. JUTE MESH OR SOIL RETENTION MAT IN ACCORDANCE WITH THE SPECIFICATIONS
PROTECTIVE COVERING IS TO BE LOCATED AS INDICATED ON THE PLANS IN ACCORDANCE MAY BE USED AT THE OPTION OF THE CONTRACTOR.
WITH THE DIMENSIONS SPECIFIED ON TYPICAL SECTION.
4. WIDTH OF MATERIAL MAY VARY FROM MINIMUM DIMENSION BY INCREMENTS OF
21T-TOP" STAPLES OR OTHER MANUFACTURER'S DESIGN APPROVED BY THE ENGINEER MAY 4 OR 5 FEET.
BE SUBSTITUTED FOR THE STAPLES SHOWN.
5. FOR SOURCES OF APPROVED MATERIAL SEE VDOT'S APPROVED PRODUCTS LIST
FOR ST'D. EC-2 MATERIAL.

SPECIFICATION

PROTECTIVE COVERING INSTALLATION CRITERIA R

244
14.02 VIRGINIA DEPARTMENT OF TRANSPORTATION 606




TYPICAL

%TRANS\/ERSE CHECK SLOT TO BE
CONSTRUCTED IN ACCORDANCE WI

s s :::::‘
THE MANUFACTURER'S RECOMMENDATION ,.:,:.‘o::“::o::‘:o::‘

FOR PREFERRED INSTALLATION.

INSTALLATION AT END OF PIPE

SOIL STABILIZATION MAT MAY BE
USED IN CONJUNCTION WITH STANDARD
o EC-1 AT OUTLET END OF PIPE.

STAKING DETAIL
Sl |
5

| it ! [~
3' OVERLAP .
BETWEEN RoLLS 0 ﬁ :ﬁh 30 STAKES OR PINS

e
e |
i

=
T
it

ENTRENCH EDGES 1 B %
OF MATERIALS 6".
i

ﬁ”‘

<<— CHECK SLOT 25'Q.C.

* TRANSVERSE
CLOSED CHECK SLOT

6' TO 8"

f

SSK
SO
SIS
SIS
SIS
PSSR
RSSEISSIRSIEES:
SIS o 58

TH

1959505
RIS
OSSR
ST

* TRANSVERSE
OPEN CHECK SLOT

% o — === == =
RN e
SRS -
SIS
= =
NOTES:

10"

UPSTREAM AND DOWNST

1. STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND SHALL BE A MINIMUM
OF 12" IN LENGTH. IN SANDY SOILS METAL STAKES A MINIMUM OF 18" IN LENGTH SHALL BE USED.

2. SOIL STABILIZATION MAT TYPE A AND B ARE TO BE IN ACCORDANCE WITH THE APPROVED PRODUCTS LIST.

5. SOIL STABILIZATION MAT SHOULD BE INSTALLED TO THE SHOULDER BREAK POINT OR EXISTING GROUND
THEN EMBEDDED 6'. MATERIAL ON BOTH SIDES OF THE DITCH SHALL BE INSTALLED TO THE SAME
ELEVATIONS.

4. IF MORE THAN 3 LINES OF MATERIAL ARE REQUIRED PARALLEL TO THE & OF THE DITCH, MATERIAL SHALL
BE INSTALLED PERPENDICULAR TO THE CENTER LINE OF THE DITCH, STARTING AT THE LOWEST (¢ ELEVATION
OF THE DITCH.

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

REAM  TERMINAL TYPE A OR B.

SREFERENCE SOIL STABILIZATION MAT
508 DITCH INSTALLATION TYPE A OR B REV. 7705

VIRGINIA DEPARTMENT OF TRANSPORTATION 114.03




FILL SLOPE SECTION SLOPE LINING -

WET SLOPE TOPSOIL

DROP STD EC-3
MATERIAL VERTICALLY
DOWNSLOPE

BOTTOM OF CUT SLOPE

TOPSOIL
|2 perTHT

DIRT SHALL BE TAMPERED
PRIOR TO LAYING TOP LAP
OVER

T0E OF FILL

MAINTAN SLOPE ANGLE
TRENCH INTO BERM AND
NOTE: PROGRESS DOWNSLOPE

BERM

1. SLOPE SURFACE SHALL BE SMOQOTH AND FREE OF ROCKS, LUMPS OF DIRT, GRASS, AND
STICKS. MAT SHALL BE PLACED FLAT ON SURFACE FOR PROPER SOIL CONTACT.

2. STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND
SHALL BE A MINIMUM OF 18 INCHES IN LENGTH.

3. BASIS OF PAYMENT SHALL BE SQUARE YARDS OF STANDARD EC-3 (TYPE C) IN PLACE.

4. SOIL STABILIZATION MAT TYPE C SHALL BE IN ACCORDANCE WITH THE APPROVED
PRODUCT LIST.

5. TOPSOIL SHALL BE SPREAD TO A UNIFORM THICKNESS PRIOR TO APPLICATION OF SEED BOTTOM

POLYPROPOLYENE

TOP SOIL
4"-6" DEPTH

TOPSOIL
2" DEPTH ——=

STD EC-3
TYPE C

NON-WOVEN (NEEDLE PUNCHED) cLoTH coe
GEOTEXTILE FILTER CLOTH FWJ&S@VE 5%&3WER>
an RURTER M2 ———

SLOPE LINING - DRY SLOPE
STD EC-3
TOPSOIL
2" DEPTH

OF FILL SLOPEV

AND MULCH. =

6. FOR SOURES OF APPROVED MATERIALS SEE VDOT'S APPROVED PRODUCTS LIST FOR
ST'D. EC-3, TYPE C MATERIALS.

7. SLOPES 1/5:1 AND FLATTER SHALL BE BACKFILLED WITH TOPSOIL AT 2 INCH DEPTH.
SEED SHALL BE APPLIED TO THE TOPSOIL AND MULCHED WITH TYPE IMULCH.

8. SLOPES STEEPER THAN 1/;:1 SHALL BE SEEDED IMMEDIATELY PRIOR TO INSTALLATION
OF ST'D. EC-3 TYPE C MATERIAL.

BOTTOM OF CUT

SLOPE-|——=\Q

OR SHOULDER
BREAK POINT

SHEET 2 OF 2

SPECIFICATION

SOIL STABILIZATION MAT - SLOPE INSTALLATION TYPE C R

VIRGINIA DEPARTMENT OF TRANSPORTATION

114.04
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TYPICAL DETAIL FOR ROCK CHECK DAM TYPE |

A

L (VARIES) —j PGROUND LINE

>KHE\GHT (H) OF CREST IS TO BE T cHfCK DAY

3'fIF CHANNEL OR SWALE 3>
IS DEEP ENOUGH OR AS A
DESIGNATED BY DESIGNER.

STREAM

DRY RIPRAP CLASS T

/*TOP OF BANK

FLOW
T

e aaaasl
/ DA .S 10T /

FLOW LINE

SECTION A-A

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE [l

12" #57 STONE

SEDIMENT
FOREBAY

SECTION A-A STREAM
FRONT ELEVATION

EC-4

SUGGESTED ROCK CHECK DAM SPACING

140 |
130 |
120 | N@v/v
I &
nICHE
© 100 | ok
= L
S S
< 90l
& EXAMPLEW
80 |
s /EXAMPLEV
[a) ok
70 L o
X
2
: 80 | /
Q%
s 50 L -
=} v/
= 5.0
S 40 =
30 | S- LR
S/\Q.O%
ol /
10 | /
| | | | | 1

0 L L L | 1 1 1 1
0.7 0809 10 11 1.2 1.3 1.4 15 16 1.7 1.8 1.9 2.0

CHECK DAM HEIGHT (FT)
MEASURED AT BOTTOM OF SPILLWAY
DESIGN OF STONE CHECK DAM SPACING

EXAMPLE
HEIGHT OF STRUCTURE 1.5'
GRADE 2%
EXTEND PERPENDICULAR FROM 1.5' HEIGHT TO INTERSECT
2% GRADE

EXTEND 90° TO THE LEFT TO DETERMINE SPACING (78'+)

NOTES:

1.

B 3.

ROCK CHECK DAMS THAT ARE DESIGNATED ON THE PLANS
AS A STORMWATER MANAGEMENT (SWM) ITEM ARE TO BE LEFT
IN PLACE AS A PERMANENT INSTALLATION.

- WHERE DRAINAGE AREAS EXCEED 1 ACRE OR DITCH GRADE
EXCEEDS 3%, A TEMPORARY SEDIMENT FOREBAY SHALL BE
INSTALLED WITH MINIMUM DIMENSIONS OF 12" DEPTH, 2' WIDTH
AND 6' LENGTH.

IF CHECK DAMS 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".

- ALTERNATIVE MATERIALS ON VDOT'S SPEL LIST MAY BE
SUBSTITUTED AT NO ADDITIONAL COST TO THE DEPARTMENT.

SPECIFICATION

REFERENCE ROCK CHECK DAMS TYPE

| & I

114.05




TYPICAL DETAL FOR TEMPORARY FILTER
BARRIER/SILT FENCE/CHECK DAM AT CULVERT

FILTER BARRIER/

SILT FENCE4¥ XiENDWALL
R ——r

TOE OF FmLE L cULvERT

=
I z _ ¢
o TOE OF FILL
FLOW—= — —~— FLOW
CHECK DAM CHECK DAM
=
o
s
NOTES:

1. IF ANY PORTION OF FILL IS GREATER THAN &', SILT FENCE IS REQUIRED.
IF FILL HEIGHT IS LESS THAN 5' FILTER BARRIER IS REQUIRED.

2. ROCK CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE
ROAD AND BRIDGE SPECIFICATIONS, AND STANDARD EC-4.

TYPICAL DETAIL FOR TEMPORARY

SILT FENCE/CHECK DAM AT TOE OF FILL

A —siT
FENCE
nl nl Inl
T NTReENCH|
TOE OF FILL 5 |
- - €
L) _ ——TI0E OF FILL
FLOW
L= NOTE:
CHECK DAM CHECK DAM ROCK CHECK

DAM IS TO BE

CONSTRUCTED IN ACCORDANCE
¢ WITH THE ROAD AND BRIDGE
SPECIFICATIONS, AND STANDARD

EC-4.
FLOW

TEMPORARY
SILT FENCE

\ CHECK DAM

2' MIN.

SECTION A-A

TYPICAL DETAIL FOR TEMPORARY
FILTER BARRIER/CHECK DAM AT TOE OF FILL

TEMPORARY
—=A /F\LTER BARRIER

B El 8 El 8 8

I
TOE OF FNLAAX

+—- - ¢
TOE OF FILL
NOTE:
ROCK CHECK DAM IS TO BE
FLow_ A CONSTRUCTED IN' ACCORDANCE
WITH THE ROAD AND BRIDGE
CHECK DAM CHECK DAM SPECIFICATIONS, AND STANDARD
¢ FC-4.
PLAN
TEMPORARY
FILTER BARRIER FLow

SHEET

TEMPORARY SILT FENCE

POSTS SHALL BE A NOMINAL 2V/5" X 2!/5" OR
3" DIA. NO. 2 SOUTHERN PINE, A NOMINAL

GEOTEXTILE FABRIC

129" NOMINAL

OF 5'FOR TEMPORARY SILT FENCES.

PROVIDE 1" TUCK OR SUITABLY
REINFORCED TOP END SECTION.

SEE DETAL A

2" X 2" OAK, OR STEEL HAVING A MIN. WEIGHT
OF 1.25 LBS. PER LINEAR FOOT AND A MIN. LENGTH

A

TEMPORARY FILTER BARRIER

PROVIDE 1" TUCK
OR SUITABLY REINFORCED
TOP END SECTION

o
GEQTEXTILE 24"

FABRIC

5" NOMINAL

FILL TRENCH- "~ .
TO ANCHOR ~ °
BOTTOM OF -
SEE DETALL A CLOTH
COMPACT
THOROUGHL Y
NOTE:
SUPPORTS FOR TEMPORARY FILTER BARRIERS
SHALL BE A NOMINAL 1" X 2" OR A 1/5" DIA.
NO. 2 SOUTHERN PINE OR OAK, OR STEEL HAVING DETAIL A

A MIN. WEIGHT OF 1.00 LBS. PER LINEAR FOOT.

EMBED POST IN GROUND
MIN. (FILTER BARRIER)
MIN. (SILT FENCE)

EMBED GEOTEXTILE
IN TRENCH APPROX.
12" (SILT FENCE)

8" (FILTER BARRIER)

TRENCH APPROX.
6" DEEP X 8" WIDE
(SILT FENCE) OR
4" DEEP X 4" WIDE
(FILTER BARRIER)

X

SLICING IS AN
APPROVED ALTERNATE
METHOD TO TRENCHING

TEMPORARY SILT FENCE AND FILTER BARRIER

REV. 9/06
114.06

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

107
242
303




DROP

INLET SILT TRAP
(TYPE A)

SEE
NOTE 1

15" TEMPORARY
FILTER BARRIER
ADJACENT TO CONCRETE

SEE STANDARD EC-5
FOR TEMPORARY FILTER
BARRIER INSTALLATION

EC-6

DROP INLET SILT TRAP TYPE B

(BLOCK AND GRAVEL)

CURB INLET
— - e
- 7 ——
SI==
25 N s
o e
o5 e o %M?%
S R
’—roéo fot cgbé%wgo%o%g 20 ODDO%O S
—— SRR OISR RS Ob ST L —
Oboob o %%DDODO o
— ODMTS DR 5o B DR 5000 -

' X Vg MESH
HARDWARE CLOTH

GRAVEL FILTER CONCRETE BLOCK

#3 COARSE AGGREGATE

RUNQFF

WATER wit  OVERFLOW _——1

FILTERED WATER

CHECK DAM - REqUIREMENTS
TYPICAL TREATMENT FOR TYPICAL TREATMENT
DROP INLET WITH CONCRETE FOR DROP INLET
| GUTTER WITHOUT CONCRETE GUTTER
|
X QS%D%QOGQDQ e o 00008000 SEL
oo SRR v cowr T
T
SECTION A-A
ADJACENT
X CONCRETE

IF CHECK DAM IS LOCATED INSIDE CLEAR ZONE AND ADJACENT
TO A TRAVELWAY, SLOPE FACING ON COMING TRAFFIC IS TO BE

TEMPORARY
FILTER

SED\MEQ/’2\>

=l
SEDIMENT
%" X %' MESH
HARDWARE CLOTH

2" X 4" WOOD STUD

(TO KEEP FRONT BLOCKS IN PLACE)

CONCRETE
GUTTER (TYPICAL)

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

BARRIER
CONCRETE

SECTION VIEW
SPECIFIC APPLICATION

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.

X 12 CUTTER
DITCH FLOW N o BREERRY 27 X GEOTEXTILE PRODUCTS DESIGNED TO
v S §%®¢> 0.
oSO s BE INSERTED INTO GRATED DROP INLETS
P S BEEGATRINL IR OR DESIGNED TO COVER THE SLOTS OF
Bl SLOT DROP INLETS, THAT HAVE BEEN
T SEDIMENT #35 COARSE APPROVED FOR USE ON VDOT
¥ FOREBAY AGGREGATE PROJECTS AND ARE FOUND ON VDOT'S
‘ SPEL LIST, MAY BE SUBSTITUTED FOR
*{ 6 }* THE DROP' INLET PROTECTION DEVICES
SECTION B-B DETAILED HEREON.

NOTES

1. POSTS AND TOP RAIL SHALL BE A NOMINAL 2V5" X 25"
OR A 3" DIA.NO. 2 SOQUTHERN 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.

2. END OF FILTER BARRIER TO BE EMBEDDED INTO
AGGREGATE.

3. IF A DRGP 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.

4. 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.

GRAVEL FILTER
#3 AGGREGATE

RUNOFF WATER

— W=

SEDIMEN %
CONCRETE
GUTTER (TYPICAL)

SECTION VIEW

SPECIFIC APPLICATION

ALTERNATE DROP

FILTERED WATER

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB INLETS
WHERE PONDING IN FRONT OF THE STRUCTURE IS NOT LIKELY TO
CAUSE INCONVENIENCE OR DAMAGE TO ADJACENT STRUCTURES AND
UNPROTECTED AREAS.

INLET SILT TRAP TYPE B
(GRAVEL)

%" X %" MESH HARDWARE CLOTH
(EXTEND FULL LENGTH OF INLET)

SPECIFICATION
REFERENCE

107
242
303

DROP INLET SILT TRAP
(TYPE A AND B)

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 3/03

114.07




PLAN VIEW OF TEMPORARY SEDIMENT TRAP

EXISTING

GROUND :

v DRY STORAGE ELEVATION "B"

L WET STORAGE ELEVATION "C" &

ELEVATION "D" EXISTING GROUND

TYPICAL SECTION (A-A) THRU
TEMPORARY SEDIMENT TRAP

EXISTING | L |
GROUND ‘ ‘
X R i
Wl o PSR SR
x| o 1.0 fi.
<
5 \ ~—— WEIR (ROCK CHECK DAM TYPE 1) A SRS
; (SEE STANDARD EC-4 OR SHEET SOOCOOTO0
% VARIES W %7 114.05 FOR DETAILS NOT SHOWN) CLEVATION "B"
SS
A - VL 1A
% TYPICAL SECTION THRU WEIR
g% ( ROCK CHECK DAM TYPE 1

NOTES:

CHECK DAM IS SHOWN FOR ILLUSTRATION ONLY AND IS
NOT INCLUDED IN PAYMENT FOR SEDIMENT TRAP.

2. THE SEDIMENT STORAGE VOLUME SHALL BE 134 CUBIC

YARDS/ACRE OF TOTAL CONTRIBUTING DRAINAGE AREA
AND SHALL CONSIST OF HALF IN THE FORM OF WET STORAGE
AND HALF IN THE FORM OF DRY STORAGE.

5. SEE PLANS FOR DIMENSIONS AND ELEVATIONS.

TYPICAL SEDIMENT TRAP

—‘ VIRGINIA DEPARTMENT OF TRANSPORTATION 303
14.08

SPECIFICATION
REFERENCE

107




TYPICAL DEWATERING BASIN

PUMP
HOSE

DRY RIP RAP
CLASS AT

SPLASH BLOCK
18" DEPTH

W

DRY RIP-RAP
CLASS AT

PLAN

NOTES:

1. DEWATERING BASIN SIZE SHALL BE DETERMINED BY THE FORMULA
16 X GAL./MIN. OF PUMP = CU.FT. OF STORAGE CAPACITY.

2. THIS WORK SHALL CONSIST OF THE CONSTRUCTION OF A DEWATERING
BASIN FOR THE PURPOSE OF RECEIVING SEDIMENT-LADENED WATER
PUMPED FROM A CONSTRUCTION SITE TO ALLOW FOR FILTRATION BEFORE
IT REENTERS THE WATERWAY. PUMPING INTO THESE BASINS SHALL
CEASE WHEN THE FLOW FROM THE BASIN BECOMES SEDIMENT-LADENED.

3. SURFACE WATER FLOW SHALL BE DIVERTED AROUND THIS DEVICE.

4. THE OUTFALL FROM THE BASIN(S) SHALL HAVE A STABILIZED CONVEYANCE
TO RECEIVING WATERS.

5. ONCE THE DEWATERING BASIN BECOMES FILLED TO HALF OF THE EXCAVATED
DEPTH, ACCUMULATED SEDIMENT SHALL BE REMOVED AND DISPOSED OF IN
AN APPROVED DISPOSAL AREA OUTSIDE OF THE 100-YEAR FLOODPLAIN UNLESS
OTHERWISE APPROVED ON THE PLANS.

6. SEDIMENT CONTROL DEVICES ARE TO REMAIN IN PLACE UNTIL ALL DISTURBED
AREAS ARE STABILIZED AND THE ENGINEER APPROVES THEIR REMOVAL. GROUND
CONTOURS SHALL BE RETURNED TO THEIR ORIGINAL CONDITION UNLESS
SPECIFICALLY APPROVED OTHERWISE BY THE ENGINEER.

7. SYNTHETIC PRODUCTS APPROVED BY VDOT'S NEW PRODUCTS COMMITTEE AS A
SUBSTITUTE MAY BE USED IN LIEU OF THIS DESIGN. HOWEVER, VDOT WILL ONLY
COMPENSATE THE CONTRACTOR UP TO THE BID PRICE PER EACH AT EACH SITE.

GEOTEXTILE DRAINAGE FABRIC

NO. 25 OR 26 AGCR.
/4” DEPTH

WOOD OR STEEL

STAKES

GEOTEXTILE £—
DRAINAGE FABRIC

Yuar sorron] J7

SECTION B-B

* GEOTEXTILE DRAINAGE FABRIC TO

COVER INSIDE FACE OF BALED STRAW BERM.

SPECIFICATION
REFERENCE

107 DEWATERING BASIN

303
VIRGINIA DEPARTMENT OF TRANSPORTATION

114.09




e

2'-0" ROUNDING (OPTIONAL)

COMPACTED SOIL

7/ 2

// // €'/(/W

, , , U,
/ / /

[N
N
N
N

N
N

N

[l

=

I

N

I

N

i\

I

N

=N

TEMPORARY DIVERSION DIKE

NOTE:

1. THE CHANNEL CREATED BEHIND THE DIKE SHALL HAVE A POSTIVE GRADE TO A STABILIZED OUTLET.
THE CHANNEL SHALL BE STABILIZED, AS NECESSARY, TO PREVENT EROSION.

2. TEMPORARY DIVERSION DIKE WILL BE MEASURED AND PAID FOR IN ACCORDANCE WITH SECTION 303
OF THE SPECIFICATIONS.

114.10

TEMPORARY DIVERSION DIKE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

303




SUGCGESTED METHOD OF TEMPORARILY PLACING RIPRAP FOR
EROSION CONTROL IN CHANNELS, DITCHES, &
AT TOE OF FILL SLOPES

EXISTING GROUND

18" MIN.

FILL SLOPE

DRY RIPRAP CLASS AT

EXISTING GROUND

118” MIN.

NOTES:

1. THE DEPTH OF PROTECTION WILL DEPEND ON WHATEVER DEPTH IS ATTAINABLE, WITH
THE RIPRAP BEING EVENLY SPREAD WITH THE QUANTITY SHOWN ON THESE PLANS.
RIPRAP MAY BE ADDED OR DELETED AS FOUND NECESSARY BY THE ENGINEER.

X SIDE SLOPES AND BOTTOM WIDTH (IF TRAPEZOIDAL) SHOWN IN TYPICAL
SECTION OF PROPOSED DITCH OR CHANNEL.

N

W

~

ESC-INS

MINIMUM - REQUIREMENTS
FOR STABILIZED
CONSTRUCTION ENTRANCE

70" MIN. =

WASH RACK
19 MIN. \<OPT0NAL)

10'R
EXISTING
PAVEMENT —

#1COARSE AGGREGATE

CAP (MIN.) 10' TO CLOSEST EDGE
OF EXISTING PAVEMENT WITH #68
OR 78 AGGREGATE.

6"-10" MIN.—
#1 COARSE AGGREGATE

5: 1
EXISTING GROUND

EXISTING PAVEMENT

GEOTEXTILE SUBGRADE
STABILIZATION FABRIC

PROFILE

. SURFACE WATER SHALL BE PIPED UNDER THE CONSTRUCTION ENTRANCE. IF

PIPING IS IMPRACTICAL, A MOUNTABLE BERM WITH 5:1 SLOPES WILL BE
PERMITTED.

.THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT

TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHT OF WAY. THIS MAY
REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS
DEMAND AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP
SEDIMENT. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO
PUBLIC RIGHT OF WAY SHALL BE REMOVED IMMEDIATELY.

-WHEELS SHALL BE CLEANED TO REMOVE SEDIMENT PRIOR TO ENTRANCE

ONTO PUBLIC RIGHT OF WAY. WHEN WASHING IS REQUIRED, IT SHALL BE
DONE ON AN AREA STABILIZED WITH STONE AND WHICH DRAINS INTO AN
APPROVED SEDIMENT TRAPPING DEVICE.

.PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED

AFTER HEAVY USE AND EACH RAIN.

ReFEReNcE TEMPORARY EROSION & SILTATION CONTROL
209 WAW5.OW




ESC-INS

221/5°
PIPE ELBOW
(TYPICAL)

EARTHEN BERM

NOTES

1. SLOPE DRAIN SHALL BE SECURELY STAKED
TO THE SLOPE, AT 10' (OR LESS) INTERVALS.

’—>A

VARIES

TEMPORARY BERM & SLOPE DRAIN

EARTHEN

SEE ALTERNATE
TREATMENT FOR
ENTRANCE TO
SLOPE DRAIN

-D+6"

T .

\\U\\\\Ww,,,m W“’“V&
\\m\\vm,/,v‘“\‘ vy
SIZE OF SLOPE DRAN N \vw/ SEDIMENT FOREBAY
a v, 2'DEPTH
MAXIMUM DRAINAGE MINIMUM  PIPE 4\\m\\”’ AN ’w
AREA (ACRES) DIAMETER, D (IN.)
0.5 2 PLAN VIEW \
1.5 18
2.5 21 INLET
30 o4 EARTHEN BERM

SRS S A 77 AN,

NI

6" MIN. SECTION A-A
CORRUGATED PIPE : ‘ i CUTO% WALL
= W//A\\V//A\Y//A\W//A\ 2
| ¥
EROSION CONTROL STONE = SLOPE 3% OR STEEPER
CLASS 1ST'D. EC-1 (TYPICAL) SEDIMENT FOREBAY
FLARED MIN. LENGTH - 3D
ENTRANCE SECTION
221/5° ;
2' MIN. | PIPE ELBOW A FRONT OF BERM IS TO BE CONSTRUCTED IN
@LESS THAN 1%SLOPE | (TYPICAL) A STRAIGHT LINE TO PREVENT POCKETING OF
WATER, AND TO PROVIDE UNIFORM DRAINAGE
PROFILE TO THE SLOPE DRAIN.
COMPACTED SOIL ALTERNATE ENTRANCE TREATMENT
fow SEDIMENT FOREBAY
74 77, ‘ ‘
NS SYSUGS /M}/ NS R EARTHERN ooV iy, 7 9 DEPTH
SRS NN N AN NSNS N BERM Ve MINIMUM
‘ \ Yyt LENGTH = 1.5D
4.5 MIN. W v,
an Ve \\y\‘/y,w/
N etV ay
I S Vi, e, STANDARD
EARTHEN BERM (R0 [ S BB on

2. THE SLOPE DRAIN SECTIONS SHALL BE
SECURELY FASTENED TOGETHER AND HAVE

SHEET 2 OF 3

WATER TIGHT FITTINGS.

PROFILE

115.02

TEMPORARY EROSION & SILTATION CONTROL

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

107
303




Sign 6"
NOTES:
. ol . 1. COST OF TRASH RACK AND DEBRIS RACK ARE TO BE INCLUDED
IN THE BID PRICE FOR THE STORMWATER MANAGEMENT
DRAINAGE STRUCTURE.
L— 4" TYP.
2. STRUCTURE MAY BE PRECAST OR CAST IN PLACE. SEE SHEET
2 OF 2 FOR DETAILS ON PRECAST STRUCTURE.
3. WEEP HOLES SHALL NOT BE PROVIDED.
. . 4. STEPS ARE TO BE PROVIDED WHEN HEIGHT OF STRUCTURE IS
4'-0" OR GREATER ABOVE INVERT OF OUTLET PIPE. FOR STEP
DETALS SEE STANDARD ST-1.
5. FOR DETAILS ON METAL PLATE, DEBRIS RACK AND TRASH RACK
SEE STANDARD SWM-DR.
6. MARK HEIGHT OF STRUCTURE, IN BLACK, WITH
2 . . AND 1" WIDE HORIZONTAL STRIPES AT 1'INTERVALS FROM
SLAN VIEW OF WATER QUALITY ORIFICE (ALL VISIBLE SIDES).
7. THE PERMANENT STORMWATER MANAGEMENT DRAINAGE STRUCTURE,
PLAN VIEW S (TRASHHRACK NOT SHOWRN) STANDARD SWM-1MAY BE MODIFIED WHERE THE STORMWATER
%' DIA. X 6" LG.ADHESIVE BOLTS MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT
W/FLAT WASHERS AND SELF BASIN DURING PROJECT CONSTRUCTION. SEE STANDARD SWM-DR,
LOCKING NUTS TYPICAL 8 PLACES. SHEET 10F 5, FOR TEMPORARY MODIFICATION DETAILS.
8. THE SIZE OF THE WATER QUALITY ORIFICE SHALL BE SPECIFIED
ON THE PLANS. ADDITIONAL OPENINGS IN THE STORMWATER
T T~ MANAGEMENT DRAINAGE STRUCTURE TO BE PROVIDED WHEN
— TRASH RACK e~ SPECIFIED ON THE PLANS.
(SEE STD. SWM-DR)
Ty,
Elg [Pl ‘ ‘
Wkgcs \ o SEE 3 :
37 T | L Note 6 | !
\SL\O/DE ‘ ‘/ ‘
Pe_ . ; METAL VAR | 5
- PLATE — P2t
j‘L T~ | / DEBRIS é BOTTOM OF \ XfSEE
— —_1 .:’: RACK STORMWATER | 1 \ NOTE 6
TYPICAL ROUND OR ™~ - N < MANACEMENT ‘ D B —— WATER
LCULVERT SQUARE 12" MAX. ™~ _| I = Z | N QUALITY
- OR 6" MIN. OPENING [l - [ O=1] i gE\EF\CE
— Li—( T } o T e | NOTE B
<o |
MIN |
g

SIDE VIEW
SWM DRAINAGE STRUCTURE

CLASS A-3 CONCRETE
TO BE USED TO FILL
SWM DRAINAGE
STRUCTURE TO

FRONT VIEW

(DEBRIS RACK NOT SHOWN)

% B e 40 *z-‘ 8" F

APPROXIMATE QUANTITIES

CAST-IN-PLACE CLASS A-3 CONCRETE TO BE USED.
(H) TO BE 12'-8".

MAXIMUM DEPTH

SWM-1

4" HIGH NUMERALS

INVERT

DpERT OF OUTLET PIPE SizE| 12" | 15" 18" 24" 30" 36" 42"
MMM | 5-0 | 5-3/an | 5-6Vp | -1t |67V | 720 | 78l
EBNEEETE 2.665| 2.773 | 2.878 | 3.078 | 3.624 | 3.437 | 3.598
SHEET 10F 2 INCREMENT PER FOOT OF ADDITIONAL DEPTH "H' - 0.461 CU. YDS.
SPECIFICATION
REFERENCE CAST IN PLACE STORMWATER MANAGEMENT
DRAINAGE STRUCTURE

VIRGINIA DEPARTMENT OF TRANSPORTATION

116.01




SWM-1

WD

SHEET 2 OF 2

SWM DRAINAGE STRUCTURE

NOTES:

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

PRICE BID FOR THE STORMWATER MANAGEMENT DRAINAGE STRUCTURE.

. STRUCTURE MAY BE PRECAST OR CAST IN PLACE. SEE SHEET

10F 2 FOR DETALS ON CAST IN PLACE STRUCTURE.

PLUGGED.

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

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

OR GREATER ABOVE INVERT OF OUTLET PIPE. FOR STEP DETAILS

SEE STANDARD ST-1.

TRASH RACK.

AND 7"
OF WATER QUALITY

ORIFICE

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

. MARK HEIGHT OF STRUCTURE, IN BLACK, WITH 4" HIGH NUMERALS
WIDE HORIZONTAL STRIPES AT 1" INTERVALS FROM INVERT
(ALL VISIBLE SIDES).

. THE PERMANENT STORMWATER MANAGEMENT DRANAGE STRUCTURE,

STANDARD SWM-1MAY BE MODIFIED WHERE THE STORMWATER
MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT BASIN
DURING PROJECT CONSTRUCTION. SEE STANDARD SWM-DR, SHEET 10F 5

FOR TEMPORARY MO

DIFICATION DETAILS.

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

PLANS. ADDITIONAL OPENINGS IN THE STORMWATER MANAGEMENT DRANAGE
STRUCTURE TO BE PROVIDED WHEN SPECIFIED ON THE PLANS.

TRASH RACK

—SEE NOTE 6

|
\
!
t
— WATER QUALITY
|_—T | ORFICE SEE NOTE B
|
\
!
!
!
!

r [ ‘
EM@A@%L ‘ o SEE 1 3
5,04, Nr \ \ NOTE & ‘
SLope ; 12 | £ wETAL ! 5
R PLATE — > 2
T | / DEBR\S\/AR m BOTTOM OF ;
,,,,, - — ~ — RACK - STORMWATER| | L
TYPICAL lRounD orR ™~ . i A & gﬁg@@gwm ‘ = =
+ CULVERT SQUARE 12" MAX. ~~ | } | = Z ‘ /OD/
-— OR 6" MIN. OPENING 5
JTHROUGH THE WALL/‘ —H = \ : /
7777777:4,7,747747‘77,‘7w7“77 I B | o o
‘ A;;: : 3gn I
: > K MIN. I
ot N ‘ | _
g
. 50" DIA ‘ \
— 6 6" | CLASS A-3 CONCRETE TO BE
| ‘ USED TO FILL SWM DRAINAGE FRONT VIEW
STRUCTURE TO INVERT OF (DEBRIS RACK NOT SHOWN)
SIDE VIEW OUTLET PIPE.

REV. 3/03

16.02

PRECAST STORMWATER MANAGEMENT DRAINAGE STRUCTURE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




SWM-DR

STANDARD PIPE HANGER OR
/g x 2" METAL CLAMPS WITH HOLES

TOP OF
STRUCTURE ELEVATION

FOR 4" DIAMETER BOLTS & NUTS
3" MIN. DIAMETER TEMP. ORIFICE
E— STUBOUT. SCHEDULE 40 STEEL STUB, R —
1FOOT. MIN. LENGTH.
/ &

I
|
N POLYETHELENE cap ! S |
DRY gj/— TEMPORARY
'3 o STORAGE | DEWATERING

|
I
|
| ELEVATION
|

DEVICE

. ‘
S%AW 8" DIAMETER PERFORATED |
O,b\g\/Wg/v POLYETHYLENE DRAINAGE i
~Vr |
12 TUBING oML 10§
~ + r 1 T
- |
WET 1}
STORAGE . . \
. WATERTIGHT FLEXIBLE ELEVATION

COUPLING FOR 8" DIA.
POLYETHELENE TUBING

I

! %—TEMPORARY WATER
[@‘ QUALITY ORIFICE

I

I

COVER PLATE

—— PERMANENT WATER

OUTLET PIPE 8" DIA. SOLID POLYETHELENE \ QUALITY ORIFICE
| DRAINAGE TUBING | OPENING
\ WATERTIGHT FLEXIBLE COUPLING FOR \
3" MIN. DIA. STEEL PIPE TO
I — 8" DIA. POLYETHELENE TUBING e
DRAINAGE TUBING SHALL COMPLY WITH
SIDE VIEW ASTM FB67 OR AASHTO M294. FRONT VIEW S;%RN%?TSE%A@TN@SEEMENT
(TYPICAL DETAILS) (TYPICAL DETAILS) (STD. SWM-1 TYPICAL)
NOTES:
1. THESE DETAILS ARE TO BE USED TO MODIFY THE PERMANENT STORMWATER MANAGEMENT
DRAINAGE STRUCTURE WHERE THE STORMWATER MANAGEMENT BASIN IS TO BE USED FOR
A TEMPORARY SEDIMENT BASIN DURING PROJECT CONSTRUCTION.
2 GRADE STORMWATER MANAGEMENT BASIN AS SHOWN IN PLANS.
3. ALL OPENINGS (F ANY) IN SIDE OF STRUCTURE (OTHER THAN PERMANENT WATER QUALITY
ORIFICE) ARE TO BE COVERED WITH SOLID METAL PLATES WHILE THE BASIN IS BEING USED
FOR SEDIMENT CONTROL.
4. DEWATERING DEVICE AND COMPONENTS AND TEMPORARY METAL PLATES (F ANY), AS SHOWN
IN THE DETAIL, ARE TO BE REMOVED AND PERMANENT STEEL PLATE WITH WATER QUALITY
ORIFICE IS TO BE INSTALLED WHEN BASIN IS NO LONGER NEEDED FOR SEDIMENT CONTROL.
5. SIMILAR DEVICE MAY ALSO BE USED ON OTHER STORMWATER MANAGEMENT DRAINAGE
STRUCTURES.
6. COST OF TEMPORARY DEWATERING DEVICE AND TEMPORARY METAL PLATES (IF ANY) SHALL
BE INCLUDED IN THE BID PRICE FOR STORMWATER MANAGEMENT DRAINAGE STRUCTURE.
7. THE TEMPORARY 8" DIA. POLYETHELENE DRAINAGE TUBING IS TO BE SOLID FOR THE LENGTH
BELOW WET STORAGE ELEVATION AND IS TO BE PERFORATED ABOVE THE WET STORAGE
ELEVATION. THE COUPLING IS TO BE WATERTIGHT.
SHEET 10F 5
SPECIFICATION
REFERENCE
REV. 3703 302
116.04 VIRGINIA DEPARTMENT OF TRANSPORTATION
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SIDE VIEW OF BOLT WELDED ~ ——

M* Vo x1/4"
BOLT

METAL
PLATE

I/2"x4" ADHESIVE BOLT,

SELF -LOCKING

T FLAT WASHER.
15"
’_123/—4“};‘,@ 34" DIA.

Vo

vz

ON TO METAL PLATE

SIDE VIEW

DETAIL FOR DEBRIS RACK HOLDER

HOLE —

HEX. NUT,

FRONT VIEW

%N‘

% /J
//
//
/
- TOP VIEW
:E:I TOP TO BE HINGED TO ALLOW
ACCESS TO WATER QUALITY ORIFICE
__ (SEE HOLDER DETAIL ABOVE)
~\;
S
)
3/8“ DIA. BARS
= NOT GALVANIZED
= SEE NOTE 2
=
1-0'/5" MIN. \
‘ SIDE VIEW ‘
ME TAL
SPECIFICATION
REFERENCE
302

f%
A
AN

FRONT VIEW

8!/5" MIN.

1-0" MIN.
000000y
Ooo0dpy
0oogdy
OOy
OO0

SWM-DR

1. COST OF DEBRIS RACK, METAL PLATE, AND DEBRIS
RACK HOLDER TO BE INCLUDED IN THE BID PRICE
FOR THE SWM DRAINAGE STRUCTURE.

2. DEBRIS RACK MAY BE FABRICATED FROM WELDED
¥%" DIAMETER BARS OR /5" THICK HIGH DENSITY
POLYETHYLENE. METAL COMPONENTS OF DEBRIS
RACK MUST NOT BE GALVANIZED.

3. DEBRIS RACK TO BE HINGED AS SHOWN OR
CONTRACTOR MAY SUBSTITUTE A COMPARABLE
DESIGN AS APPROVED BY THE ENGINEER.

4.THE LOCATION OF THE DEBRIS RACK HOLDER
MAY ~ BE ADJUSTED FOR VARIABLE CONDITIONS.
WHEN HOLDER BOLT IS LOCATED ON THE METAL
PLATE THE /2" DIA, BOLT LENGTH IS TO BE
REDUCED /4 LG, AND WELDED TO THE PLATE.
DEBRIS RACK HOLDER AND ALL HARDWARE IS
TO BE GALVINIZED.

i TOP_TO BE HINGED TO ALLOW
D/ACCESS TO WATER QUALITY

ORIFICE (SEE NOTE 3)

= 2%" SQUARE OR
3" DIA. HOLES

B MAX.
(SEE NOTE 2)

AN

0"

=
=z

HIGH DENSITY POLYETHYLENE

STORMWATER MANAGEMENT

DETAIL FOR DEBRIS RACK
(FOR WATER QUALITY ORIFICE)

(SWM)

DEBRIS RACK, METAL PLATE, WATER QUALITY ORIFICE, CONCRETE CRADLE
(FOR SWM DRAINAGE STRUCTURES, SWM RISER PIPES AND SWM DAMS)
VIRGINIA DEPARTMENT OF TRANSPORTATION

DETAILS

SHEET 2 OF 5

REV. 3/03
116.05




SWM-DR

VAR.

%u

| /8 (4) Vo' x4"
ADHESIVE
BOLTS, SELF
LOCKING HEX.

ED

23/,
VAR, o
. ]
r— — — WATER
| ¥~ aualty .
ORIFICE. <
(SEE FLOW =
FOR SIZE) _
O lod— (1) ¥," DIA.
HOLES

NUTS, FLAT
WASHERS

SWM DAM METAL PLATE DETAIL

(NOT GALVANIZED)

CONC. SWM DAM

o & o
>
|
| |
| |
of O p

BOTTOM
OF BASIN

—— ROUND OR SQUARE

12" MAX. 6" MIN.
OPENING THROUGH
SWM DAM.

DETAL FOR METAL PLATE AND
WATER QUALITY ORIFICE

TYPICAL SWM DAM

)

SIDE VIEW OF SWM
DAM WITH DEBRIS

X X

8
X X
1712 D I:

V2

D +2T

| D*
CONCRETE CRADLE /A
PIPE SIZE | CRADLE | CRADLE | CRADLE | INCREMENT, IN
INCHES | BOTTOM | HEIGHT |TOP WIDTH| CUBIC YARDS,
WIDTH | (INCHES) | (NCHES) | PER LINEAR
(INCHES) FOOT OF PIPE
12 34 14 32 0.093
15 38 15.75 35.5 0.110
18 42 17.5 39 0.129
24 50 21 46 0.168
30 58 26 53 0.233
36 66 31 60 0.307
42 74 36 87 0.390

CONCRETE SHALL BE CLASS A3
BUT NOT LESS THAN 6"

IF THE PIPE IS LAD IN AN EXCAVATED TRENCH, THEN
THE SIDE WALLS MAY CONFORM TO THE TRENCH SHAPE
(IE THE TRENCH MAY BECOME THE CRADLE FORM).

CONCRETE CRADLE IS TO BE INSTALLED UNDER THE ENTIRE
LENGTH OF CULVERT AT EACH STORMWATER MANAGEMENT BASIN.

CONCRETE CRADLE IS TO BE PAD FOR AS MISCELLANECUS
CONCRETE AND SUMMARIZED IN CUBIC YARDS FOR EACH PIPE LOCATION

METAL PLATE MUST BE
CURVED TO FIT CIRCULAR

UNITS

\

WHERE APPLICABLE.

~
0

VAR.
+

AR.
O

\ | —WATER

QUALITY
ORIFICE
(SEE PLANS
FOR SIZE)

O=t—— (4) ¥4 DIA.

o

SHEET 3 OF 5

HOLES

23/4\\ 3/8”
—
o L
<<
> L]
il

L1

METAL PLATE DETAIL

(NOT GALVANIZED)

ROUND OR SQUARE CONC, SWM RISER
12 MAX. 6" MIN. EE&NSEESWM
OPENING THROUGH WALL STRUCTURE
\ ‘ ‘ DEBRIS
| g | TYPICAL PIPE CULVERT | \ | RACK
< FROM SWM BASIN |
(4) Vo"x4" | 1 ° L < °| | — ]
ADHESIVE | | BOTTOM ‘ |
BOLTS, SELF O )1, OF BASIN | |
LOCKING \ y, \ 1 Il
HEX. NUTS, N ‘—‘ _
FLAT ] e o| | \ | giﬁé
WASHERS —_—
L —_ 1] I
DETAIL FOR METAL PLATE AND SIDE VIEW WITH DEBRIS RACK

WATER QUALITY ORIFICE

TYPICAL SWM DRAINAGE STRUCTURE

REV. 3/03
116.06

STORMWATER MANAGEMENT

(SWM)

DEBRIS RACK, METAL PLATE, WATER QUALITY ORIFICE, CONCRETE CRADLE

(FOR SWM DRAINAGE STRUCTURES, SWM RISER PIPES AND SWM DAMS)

VIRGINIA DEPARTMENT OF TRANSPORTATION

DETAILS

SPECIFICATION
REFERENCE

302




B 1Y
! W/
7

== < 2" WIDE X /"
DD@\ THICK STEEL
/5" DIA. @‘9 ?\QGREE;TED
STEEL BAR = ! e
%" DIA. X 6" LG. 1" THICK |

ADHESIVE BOLTS
W/FLAT WASHERS AND

SWM-DR

%' DIA. X 8" LG.

ADHESIVE BOLTS

W/FLAT WASHERS AND
SELF LOCKING NUTS
TYPICAL 8 PLACES-EQUALLY
SPACED ON AN "E" DIA. B.C.

LOCKABLE ACCESS
DOOR W/HINGE,
MIN. 2' x 2!

CLEAR OPENING
SEE NOTE 1

LOCKABLE ACCESS

DOOR W/HINGE,

MIN. 2'x 2' CLEAR OPENING
SEE NOTE 1

ARG

STEEL PLATE

SELF LOCKING NUTS.
TYPICAL 8 PLACES-EQUALLY
SPACED ON AN "E" DIA. B.C.
‘ Z = ouv TTT T
o IO | c e T
C MIN. i WT ‘
" OO T IOy S B B e A
1 1 ] CIRCULAR STORMWATER .
68" SQ. MAX.
| ~———RiSER ID——M = STORMWATER MANAGEMENT L . b
| | | | MANAGEMENT DRAINAGE I - RSER ID ———— I
‘ RISER 0.D. \ DRAINAGE STRUCTURE ————={ ——
STRUCTURE RISER ©.D.
RISER DIMENSION APPROX. RISER DIMENSION APPROX.
ID. 0D | A B c D E |wT. wBsy ID. 0.D. A B c D E SEGMENT | WT. (LBS.)
24 30 31 28% | 7 1 27 24 24 30 | 30 6 7 10 27 15 46
36 44 45 £, 13 19 40 58 36 44 42 5 13 18 40 22 82
48 58 | 59 54/, | 13 21 53 86 48 58 | 55 9 3 20 53 29 120
60 72 73 67", | 17 28 | 66 135 60 72 68 9 17 26 66 36 169
72 86 87 80% | 23 35 | 79 204 72 86 81 9 23 | 34 79 42 207
84 100 | 101 a3l | 25 39 | 92 266 84 100 | 94 12 25 | 37 92 49 290
96 14 15 106, | 22 38 | 105 305 96 14 107 12 22 | 36 105 56 341
HIGH DENSITY POLYETHYLENE METAL
NOTES:

1. A HINGED, LOCKABLE ACCESS DOOR SHALL BE PROVIDED ON ALL TRASH RACKS
IF THE TOTAL WEIGHT OF THE TRASH RACK IS GREATER THAN 75 LBS OR
IF THE TRASH RACK IS TO BE PLACED ON A SWM-1WITH AN

GREATER THAN 7'-2".

2. ANTI-VORTEX PLATE IS TO BE USED WHEN SPECIFIED ON THE PLANS.
COST OF FURNISHING AND PLACING THE ANTI-VORTEX PLATE IS TO
BE INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

"H" DIMENSION

SHEET 4 OF 5

“ReFERENCE STORMWATER MANAGEMENT (SWM) DETAILS TRASH RACK
FOR STORMWATER MANAGEMENT DRAINAGE STRUCTURES
VIRGINIA DEPARTMENT OF TRANSPORTATION W




SWM-DR 3/, AL
| ; |
| ‘ i ; T H
| \ ‘ w \
‘ ‘ | | ‘ ‘
| | | | | !
| ' | | | |
‘ ‘ i 4'-9l/5" sQ. 4'-9Y5" sQ. | ! ‘\
| | ‘ | | H‘
| i | | | M
| ‘ | | ‘ |
| |
! \
e /‘\ TYP.
= —
4’ — % 2'-4" —T| B V2" DIA.
6" S 20" STEEL BAR
L] . — 2” Vu
ITX “L ‘r " e /4 /STEXELZ
] [ TypicaL [ ] PLATE
oS A s | | = 4'-0" SQ. ——=— |
e 5-4vsq. ——+] | e 54" sq. ———+]
|
|
1
. ,‘. ¥%'" DIA. X 6" LG.
ADHESIVE BOLTS
W/FLAT WASHERS AND
SELF LOCKING NUTS
NOTES: TYPICAL 8 PLACES-EQUALLY
1. A HINGED, LOCKABLE ACCESS DOOR WITH A MINIMUM 2'x 2' CLEAR OPENING, SPACED ON AN "E" DIA. B.C.
SHALL BE PROVIDED ON ALL TRASH RACKS.
METAL (STEEL)D
HIGH DENSITY POLYETHYLENE
APPROX.
APPROX. WT. (LBS.
WT. (LBS. .
95
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