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NOTES:

1. "H" MAY BE REDUCED UNTIL
WOULD PROTRUDE ABOVE SHOULDER LINE.

"X" REACHES A MINIMUM OF

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 8.
101.02.

IN NO CASE SHALL TOP OF ENDWALL

4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND ALL SKEWS

°T

5. HEADWALL TO BE BE\/ELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
OR WINGWALLS OCCuU

CULVERT (WHERE THE FLOW ENTERS THE CULVERT

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.

b
SHAPE TO BE BEVELED
H WITH MORTAR
D
DO NOT BEVEL INVERT .

H

|

- —c—

4" WHERE ENDWALL 6. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE

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

. ¥4" 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" 23"x14" | 30"x19" | 34"x22" | 38"x24" | 42'x27" | 45"x29" | 49"x32" | 53"x34"
A o-6" | 0-8" | 0-9" | o-m" 7-0" r-0" A 0'-8" 0'-g" 0'-10" 011" 011" 1-0" 1-0" 7-0"
B o1 | e | -3 7-6" 19" 2'-0" B r-2n -5 1-6" -8" 17-9" r-10" -1 -1
c re4n | ore7e | ovege 2-2" 2'-6" 2'-g" c r-8" 1 201 20-4" 2'-5" 2'-7" 2'-8" 219"
D reor | -3 | 1 2-0" 2-6" 3-0" D T-2n o7 210" 2'-0" 203" 2'-5" 2'-8" 2'-10"
F o'-6" | 0'-8" | o'-8" 0'-9" 0'-9" 0'-9" F 0'-8" 0'-8" 0'-g" 0'-9" 0'-g" 0'-9" 0'-9" 0'-9"
H 20-3 | 2-1 | 3-on 39" 40-3n 49" H 2'-10" 3-3" 3-7m 3-9n 4-Q" 420 41-5" 40-7"
L 4-0" | 50" | 6-0" 8'-0" 10-0" 12-0" L 515" 702" 8'-6" 9-2" 10-2" 1011 12-1" 1211
o -1 | 0% | 020 | o2 | 0-3Ver | 033 S g 2'-6" 2'-10" 320 36" 39" 41 40-5"
b o1 | o1 | o1t | 0-2n 0'-2Y/p" 0'-3" a 025" | 0-3e | 0-35" | 0-4n -4l | 04 0'-5" 0'-5//5"
CUBIC YARDS OF CONCRETE b 0-2" | 0-2/p" | 0-2%" | 03" | 0-3/p" | 0-3Y" | 0-4" | 0-4)p
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 ‘ 1.811 ‘ 2.101 ‘ 2.512 ‘ 2.801

SPECIFICATION
REFERENCE

105
302

WZHi

36\\

STANDARD ENDWALL FOR PIPE CULVERTS

CIRCULAR AND 23"x14"-

03'"x54"

VIRGINIA DEPARTMENT OF TRANSPORTATION

ELLIPTICAL

PIPES

101.01




EW-1,1APC

1.

NOTES:

8"

v

FRONT ELEVATION A< ?ASHBVﬁSY,@EA%HCE/SCE,

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

SEE DETAL A

H
8" T
LU

SEE DETAL B

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

2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE
ANGLES UP TO 45°. SECTION A-A
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.
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH
MANUF ACTURER'S TOLERANCE.
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER.
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH
INVERT OR WINGWALL OCCUR. SHAPE TO BE
BEVELED WITH
8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT. MORTAR
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED.
DETAL A DETAIL B
9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
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" 18" [ 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"
nl 270 [ 2.3 | 2.6 3o 10 POV m 0 oan P 2o 31 33 ErY 3.8
(T a0 500 | 6-0 30" o0 o L 55 T o 92 o2 o P P
o o1 ] 013 0-2" 0'-2Y/5" 0'-3/4" 0'-3¥," a 0'-2/5" 0'-3Ys" 0'-3/s" 0'-4" 0'-4l/5" 0'-4¥," 0'-5" 0'-5/,"
b 0'-1" 0\4\/4” O‘,W\/ZH 0'-2" 0\72\/2” 0'-3" b 0'-2" O"Z‘/EH 0‘723/4” 0-3" O"Z"/ZH 0‘733/4” 0-4" 0\74\/2”

101.02

PRECAST ENDWALL FOR PIPE CULVERTS

12"-36" CIRCULAR AND 23"x14"-53"x34"

VIRGINIA DEPARTMENT OF TRANSPORTATION

ELLIPTICAL PIPES

SPECIFICATION
REFERENCE

105
302




2 #4 DEFORMED CRACK
CONTROL BARS

, SHAPE TO BE
: BEVELED WITH
MORTAR

2 #4 DEFORMED INVERT

CRACK CONTROL
BARS

PLAN

D-CIRCULAR PIPE
S-ELLIPTICAL PIPE

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

Ve —_— ~
— ~o N
- NN
s N
\
T T T~ \
//’ﬁ‘\\
) SECTION
(I
AR
/
> _zo7)y
&A\,s,_‘g/;,§,4%,,¥,p,,,,
-~ = L

END ELEVATION

DETAIL A
i AT
BEVEL

DETAIL B

120

A-A

NOTES:

8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN

1.

. FOR TABLE OF DIMENSIONS AND VOLUMES FOR ELLIPTICAL

. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
. ON_ SHALLOW FILLS, WHERE ENDWALLS ARE 1" OR

. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.

. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL

. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS

. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A

.BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET

EW-2,2A
FOR TABLE OF DIMENSIONS AND VOLUMES FOR

CIRCULAR PIPES (STANDARD EW-2) SEE SHEET 2 OF 3.
PIPES (STANDARD EW-2A) SEE SHEET 3 OF 3.
LESS BELOW SHOULDER LINE, THE TOP OF THE ENDWALL

SHALL BE CONSTRUCTED PARALLEL TO THE GRADE
OF ROAD.

FOR PRECAST SEE SHEETS 101.06 AND 101.07.
SLOPE, DITCH SLOPE, OR SHOULDER

AND SKEW ANGLES TO 15°.

PRICE PER BID PER CUBIC YARD CONCRETE.
CONFLICT WITH INVERT AND WINGWALLS 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.

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

SEE DETAIL A

DO NOT BEVEL N
INVERT |
| SEE DETAL B

SIDE ELEVATION

SHEET 10F 3

SPECIFICATION
REFERENCE

105 42”,

302

STANDARD ENDWALL FOR PIPE CULVERTS
106"x63"

VIRGINIA DEPARTMENT OF TRANSPORTATION

96" CIRCULAR AND 60'"x38"-

ELLIPTICAL PIPES

101.03




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" 1-6" 1-6" 1-6" 1-6" A
L B 4'-9!/, 5'-4" 5'-10/5" 6'-5" 6'-11'/5" 7'-6" 8-0/," 8'-7" 9'-2'/4" 9'-9%," B
o C 3-33," 3-9" 4=/ 4-7" 5'-0%" 5'-5¥," 5'-11" 6'-4!/s" 6'-93%" 7'-25%" C
@) D 3'-6" 4'-Q" 4'-6" 5'-0" 5'-6" 6'-0" 6'-6" 7'-0" 7'-6" 8'-0" D
j E 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" E
F 0'-5'5," 0'-6" 0'-6'/," 0'-7" Q'-7Y5" 0'-8" 0'-8," 0'-9" 0'-9'/," 0'-10" F
j G 4'-4" 4'-10" 54" 5'-10" 6'-4" 6'-10" 7'-4" 7'-10" 8'-4" 8'-10" G
= H 0'-10" 0'-10" 0'-1" 1'-0" 7-1" 1'-2" 17-3" 1-4" 1-5" 1-6" H
[ -1 2-0/5" 2'-3" 2'-5V/," 2'-8" 2'-10'/5" 31" 330/, 3-6" 3-8/," [
Z J 5'-8!/," 6'-4'/s" 7'-1/4" 7'-10" 8'-7" 9'-4" 10'-0%," 10'-95%" 1m-7" 12'-41/g" J
>~ K 4'-51/," 4'-111/5" 5'-6," 6'-17g" 6'-9" 7'-4/g" 7'-11/4" 8'-6!/," g'-2" 9'-9l/" K
o L 6'-7%" 7'-6" 8'-4!/," 9'-27" 10'-1/4" 10'-11%" 11'-10" 12'-8%" | 13'-6%" | 14'-5V" L
o M -1/, 1-2V/g" 1-3%" 1-5" 1-6/5" 1-8" 1-9%g" 1-10¥," 2'-03%" 2'-2" M
O N 0'-5%," 0'-5%," 0'-6%4" 0'-67%" 0'-7Y," 0'-8%" 0'-85%" 0'-9/," 0'-10" 0'-10"/5" N
L 0 0-1/5" | 0-1lb" 1'-0!/," 1-11/5" 1-21/5" 1-3l/5" 1'-41/," 1-5/5" 1-6/5" 1-71/5" 0
P 5'-9" 6'-6" 7'-3" 8'-Q" 8'-9" 9'-6" 10'-3" 11'-0" 17'-9" 12'-6" P
R 7-1" 1-21/," 1-4" 1-51/," 1-7" 1-8!/5" 1'-10" -1l 201" 2'-2/5" 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'-4" 4'-10 %" 5'-53," 6'-0¥," 6'-7%" 7'-2%" 7'-9'/," 8'-4!/p" 8'-113%" 9'-6'/," [
[ F 0'-6!/," 0'-7" 0'-7"5" 0'-8" 0'-8/5," 0'-9" 0'-9'/," 0'-10" 0'-10'/5" 0'-1" F
< % G 4'-3" 4'-9" 5'-3" 5'-9" 6'-3" 6'-9" 7'-3" 7'-9" 8'-3" 8'-9" G
™ | 1-10%," 2'-0'/4" 2'-2%," 2'-51/," 2-7Y," 2'-10'/4" 3'-0Y," 3-31/, 3'-5¥," 3-8/," |
2 J 5'-8/," 6'-4" 7'-1" 7'-9%," 8'-6Y," 9'-3!/," 10'-0/5" 10'-9Yg" | 11'-63%4" 12'-3V/5" J
o L 8'-8" 9'-9%," 10-11%" | 12-1/," 13'-33%" 14'-51/," 15'-7" 16'-9" 17'-10%," | 19'-0%" L
(I M 7-1!/g" 7-2" 1'-3!/5" 1-47" 1-635" 1-7%," 1-9'/4" 1'-105%" 2'-0'/," 2'-17g" M
L p 7'-6" 8'-6" 9'-6" 10'-6" 11'-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" P
R 1-0%," 1-2'/4" 1'-3%," 1-5'/4" 1-6%," 1-8'/4" 1-9%," -1/, 2'-0," 2-2V/a" 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 7.177 9.088 11.312 13.856 16.730 19.993 23.618 27.704 C.M. PIPE
FOR 1/,:1 AND a 0'-4/" 0'-5" 0'-5¥," 0'-6/4" 0'-7" Q'-7Y5" 0'-8/," 0'-8¥," 0'-9'/," 0'-10" a
2:1 FILL SLOPES b 0'-3Y/," 0'-4" 0'-4!/" 0'-5" Q'-5Y5" 0'-6" 0'-6'/," 0'-7" 0'-7"," 0'-8" b

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

SHEET 2 OF 3

101.04

STANDARD ENDWALL FOR PIPE CULVERTS
96" CIRCULAR PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

42" -

SPECIFICATION
REFERENCE

105
302




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'-9Y/5" 4-9Y5" 5-4" 5'-10Y2" 6'-5" 6'-11/2" 7'-6" B
Lo c 339" 339" 3-g" 4'-2!/y" 4-7'/5" 5'-0%" 5'-5%," c
% D 3-2" 3-7" 4'-0" 4'-5" 4'-10" 5'-8" 5'-8" D
] E 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" £
) F 0'-5Y/5" 0'-5Y/5" 0'-6" 0'-6Y>" 0-7" 0'-7'/>" 0'-8" F
] G 4'-4" 4'-4" 4'-10" 5'-4" 5'-10" 6'-4" 6'-10" G
— H 0'-10" 0'-10" 0'-10" o-n" 1-0" 1-1 -2" H
L \ - -1 2'-0Y" 2'-3" 2'-5)/7" 2'-8" 2'-10Y" \
T J 7'-2Y5" 7'-10/" 8'-8/," 9'-6'/," 10'-5" -3 12'-2" J
\N K 5'-11/5" 6'-7'/5" 7'-3/5" 71" 8'-8%" 9'-5" 10'-2'/g" K
— L 6'-7%" 6'-7%" 7'-6" 8'-4//2" 9'-27" 10'-11/a" 10'-1%" L
M -1/ -1 1-2" 1-3%" -5" 1-6!/5" -8" M
% N 0'-5%" 0'-5%," 0'-5%" 0-6%" 0'-67%" 0'-7"2" 0'-8Y5" N
L 0 0'-11/2" 0'-11/p" 0'-11/p" 1-0Y5" -1/ 1-2Y" 1-3Y," 0
P 5'-9" 5'-9" 6'-6" 7'-3" 8'-0" 8'-9" 9'-6" P
R -1 -1 1-2%5" r-4" 1-5%2" r-7" 1-8," R
S 5'-0" 5'-8" 6'-4" 6'-11" 77" 8'-2" 8'-10" S
CUBIC TARDS CONCRETE 3.793 3.747 4.601 5.913 7.433 9.191 1.207 CONCRETE
CONCRETE PIPE PIPE
c 4'-4" 4'-4" 4-107%" 5'-5%," 8'-0%4" 6'-7%" 7'-2%" c
Lol F 0'-6Y/2" 0'-6/2" 0-7" 0'-72" 0'-8" 0'-8Y2" 0'-9" F
S % G 4'-3" 4'-3" 4'-9" 5'-3" 5'-9" 6'-3" 6'-9" G
AN 1 \ 1-10%4" -10%4" 2'-0Ys" 2'-2%" 2'-5Y/4" 2-7%" 2'-10Y4" \
o n J 7'-2Y2" 7'-10/2" 8'-8'/s" 9'-6/," 10'-5" -3 12'-2" J
O ] L 8'-8" 8'-8" 9'-9%," 10'-11%" 12-1/2" 13-3%" 14'-5/," L
Lo _ M 1-1/" 1-1/g" 1-2" 1-3Y2" 147" -6%" 1-7%4" M
L P 7'-6" 7'-6" 8'-6" 9'-6" 10'-6" m-6" 12'-6" P
R 1-0%," 1-0%," -2 1-3%," 1-5Y4" 1-6%4" 1-8/" R
CONCRETE CONCRETE
C%%‘gcgéfgs PIPE 4.469 4.423 5.453 7.034 8.876 11.010 13.457 PPE
FOR 1/5:1 AND a 0'-6'/4" 0-7" 0'-8" 0'-8%," 0'-9" 0'-104" 0'-11" a
27 FILL SLOPES b 0'-5" 0'-5%," 0'-6'/" 0-7" 0'-7'" o'-8" 0'-8%," b
FOR ALL DIMENSIONS NOT SHOWN SEE VALUES LISTED ABOVE FOR 1/5:1FILL SLOPES
SHEET 3 OF 3

SPECIFICATION
REFERENCE

105
302

STANDARD ENDWALL FOR PIPE CULVERTS

60"x33"-106"x68"

VIRGINIA' DEPARTMENT OF TRANSPORTATION

ELLIPTICAL PIPES

101.05




EW-2PC

6"

Varies

= NOTES:
w
!
| oy MIN. 2 PER SIDE
S MAX. SPACING 30"

CONCRETE INSERTS
& 74" LAG BOLTS

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

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

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

4. PIPE OPENINGS IN PRECAST DRANAGE 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.

6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
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 OUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.

‘ i

1 L = S SR~ N =7 A il

10. 3/4” CHAMFER MAY BE PROVIDED ON ALL EDGES AT
g MANUF ACTURER'S OPTION.
PLAN
DIMENSIONS
z L
20 b) H w ‘ o b
e e O SHAPE TO BE BEVELED 1/2:1 SLOPE | 2:1 SLOPE
- up WITH MORTAR T yEY FnrT P IyAT YT oA, AT
_ vy 5o 510 STy o0 o o4
" bi — 54" 6'-6" 7'-5" 8‘*4‘/2” -0 0‘75;/4” 0‘74\/2”
"4’- - "‘u. R ..) T i 60" 70" 8'-0" 9'-3" 12‘71\/2” O"B‘/4” 0'-5"
4$ . T o ,.- B 66" 717 8'-8/," 10-1/5" 13'-3V/," 0-7" 0'-5V/5,"
72" 8'-2" 9'-3l/," 1-0" 141-51/,m 0'-7" 0'-51/"
‘ SHAPE TO BE BEVELED /2 /2 /2
WITH MORTAR 78" 8'-8/5" 9'-10" 11'-10" 15'-7" 0-7" Q-5
~— 84" 9-3n 10-4" 12‘*8‘/2” 16'-9" 0'-7" O\,SVZH
DETAL A 20" PR e 1370 7o 07 05/,
DETAIL B 96" 10'-7" 1-8" 14'-6" 19'-1" 0-7" | 0-5Y5"
SEE DETAL A
’_,7 w 451
#4 BARS @ 6"
| EACH WAY, EACH FACE
T T T 1] #4 BARS @ 6"
T 7 EACH WAY, EACH FACE
H A
44 BARS @ 6" C-C
EACH WAY, EACH FACE
HGH
2 L 1

10" ’

e o o o o of

GROUT WINGS AND ENDWALL T

FRONT ELEVATION TO BASE SECTIONS

CONCRETE INSERTS
& ¥3" LAG BOLTS

SECTION A-A

SEE DETAIL B

101.06

PRECAST ENDWALL FOR 42'"-

96\\

VIRGINIA DEPARTMENT OF TRANSPORTATION

CIRCULAR PIPE CULVERTS

SPECIFICATION
REFERENCE

105
302




: EW-2APC
A NOTES 1. CONCRETE TO BE 4000 PS| MINIMUM COMPRESSIVE STRENGTH. \—
w 2. IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED
| TO ACCOMMODATE ANGLES UP TO 15°
|
‘ 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
\ my MIN. 2 PER SIDE (REINFORCING BARS).
| i | MAX. SPACING 30"
| ! | 4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4
\**’%’**T INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
; ; ; 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS
T i e MAY VARY WITH MANUFACTURER'S TOLERANCES.
40 ! CONCRETE 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
f INSERTS SLOPE OR SHOULDER.
6 [ 3,n
i LadtsoLTs 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
; CONFLICT WITH INVERT OR WINGWALL OCCUR.
° A 8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
. END OF THE CULVERT (WHERE THE FLOW ENTERS THE
Varies CULVERT).
8" 9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.
10. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
3 BLAN g" MANUF ACTURER'S OPTION.
DIMENSIONS
2'-0" L
SHAPE TO BE BEVELED PIPE 1D H W 1/,1SLOPE | 2:1 SLOPE ° °
60"x38" 5-g" 71 ,7\/2\\ 8'-8" O"B‘/;;H 0'-5"
68'"x43" 5" 8'-8" 6‘*7‘/2” 8'-8" 0-7" 0\75%\\
76"x48" 6'-0" 9'-5" 7'-6" 9'-10" 0-7" 0‘75:}/4”
83"x53" 6'-6" 10'-1" 8‘*4‘/2” -9 0-7" 0‘75;/4”
91"x58" 7o 10'-10" 9-3" 12\4\/2” 0-7" 0\753/4”
| SHAPE TO BE BEVELED 98"x63" 707 1-6" 10\71\/2\\ ;‘3\73\/2\\ 0'-7" 0\75:%1”
| WITH MORTAR 106"x68" g'-2" 120-3" -0 14151/, 0-7" | 0-5%"
DETAIL A SEE DETAL A
DETAIL B
v ——
#4 BARS @ 6"

EACH WAY, EACH FACE

#4 BARS @ 6"
EACH WAY, EACH FACE

GROUT WINGS AND ENDWALL

#4 BARS @ 6" C-C
EACH WAY, EACH FACE

TO BASE SECTIONS

FRONT ELEVATION

CONCRETE INSERTS 4-1 2'-0" LF
& 44" LAG BOLTS

SECTION A-A

SEE DETAIL B

SPECIFICATION
REFERENCE

105
302

PRECAST ENDWALL FOR 60"x38"-

VIRGINIA DEPARTMENT OF TRANSPORTATION

106" x603"

ELLIPTICAL PIPE CULVERTS

101.07




1.

EW-2S

ALL DETAILS AND DIMENSIONS NOT SHOWN ARE THE SAME AS STANDARD EW-2.
FOR TABLES OF DIMENSIONS AND VOLUMES SEE SHEET 2 OF 2. FOR DETAILS OF
BEVEL REFER TO STANDARD EW-1, 1APC SHEET 101.02.

NOTES:

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

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
10110, 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° 45 ON HEADWALL
PIPE_1.D. o b
, / 22| 047 [0-3
= N 48" 0-5" 0-4"
54\\ 0\75}/4\\ 0\74\/2\\
60" 0-6/2" 0-5"
66” 0\77\\ 0\75\/2\\
7o 0'-7Y5" 0-6"
78" O\,B\/AH O\,s\/zu
84" 0‘789/4” Q'-7"
90" 0'-9/5" [0-7/5"
7%77 I N g6" 0-10" 0-8"
4
2 #4 DEFORMED
2 #4 DEFORMED
4 CRACK CONTROL % CRACK CONTROL L 12"
BARS 3
THIS DESIGN TO BE USED
(Wit skEws 15+ 16 57+ 30) (Wit SKEWS 377 30 10" 43¢) .
¢ SECTION C-C
2 #4 DEFORMED 2 #4 DEFORMED o
CRACK CONTROL CRACK CONTROL 45
BARS 7 BARS 7 } 1o
AREAS TO BE AREAS TO BE
BEVELED BEVELED SECTION B-B
1on
L’i D}o*"j
SHEET 1 OF 2 30° SKEW 45° SKEW SECTION A-A
. 0 SPECIFICATION
STANDARD ENDWALLS FOR 42"-96" PIPE CULVERTS REFERENCE
[¢] [¢]
30° AND 45° SKEW 105
0108 VIRGINIA DEPARTMENT OF TRANSPORTATION 302




EW-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
30° SKEW D 30 4'-0'/," 4'-73%" 5-2%" 5-9%" 6'-41/," 6 -11/g" 765" 81" 8'-8" 9-27" D 30
J 30 6'-3" 6'-1154" 7-9%" 8'-7%" 9'-5V/4" 10°-3Vg" | 11-07%" 1-107>" 12'-8!/," 13'-6'/4" J 30
K 30 5'-0" 5'-67%" 6'-37s" 6'-117/5" 774" 8-3%" | 8'-11%" 9-7/7" 10-3V5" [ 10-1134" 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'-9" 6'-6" 7'-3 8'-0" 8'-g" 9'-6" 10-3" 1-0" 11'-9" 12'-6" C 45
D 45 4'-13%" 5-7%" | 6-4%" 7-07" 7-9%" 8-5%" | 924" | 9-107," [ 10-7V | w-3%" D 45
o | 45 2'-4%" 2-6Y4" | 2'-9%" 3'-074" 3-37%" 3-7" 3-107/" 4-1/" 4'-4%," 4'-8/0" | 45
45° SKEW J 45 7'-5%," 8'-45" 9'-4/5" 10'-4%" -4/ | 12-4Vg" | 13-3%" | 14-3%" 15 -4l | 16'-41/5" J 45
K 45 5-9/," 6'-5%" | 7-34" 8'-07," 8-10." | 9-7¥" [ 10-5V" | 11-2%" 12-0" | 12'-9%" K 45
L 45 8'-1%" 9'-21/," 10'-3" 1-3%," 12-4,0 | 13-5, 146" 15-6%" 16'-7"," | 17'-8Y" L 45
M 45 0'-4g" | 0-4g" | 045" 0-5" 0'-5%" | 0'-5%," | 067" [ 0-6%" 07" 0'-7">" M 45
R 45 1-63%" 1-85" 1-10%" 2'-0%," 227" 2-5" 278" 2-91" 213" 321/, R 45
CUBIC YARDS |CONC.PIPE| 4.231 5.191 6.712 8.447 10.4 41 12.714 15.276 18.150 21.420 25.107 {FONC. PIPE
CONCRETE C.M. PIPE 4542 5.604 7.274 9.189 11.400 13.927 16.783 19.997 23.582 27684 |C.M. PIPE
FOR 2:1FILL SLOPE
DIAMETER OF PIPE CULVERTS
42" 48" 54" 60" 66" 72" 78" 84" 90" 96"
o D 30 4'-0Y/," 4'-7%" 5'-2%" 5'-9%" 6'-41/" 6'-117/g" 7'-6Y5" 8'-1" 8'-8" 9'-27" D 30
30° SKEW J 30 6'-2¥," 6'-113%" 7'-9%" 8'-7Vg" 9'-5" 10-2%" | 11'-0%" 1-10'/," | 12'-8V5" 13'-6" J 30
K 30 5'-0" 5-67" 6'-3V/g" 6'-11/5" 7-7a" 8'-3%" 8'-113%" 9'-7'," | 10'-35" 10'-1Y," 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 17 114 20.444 24.117 28.287 | C.M.PIPE
C 45 7'-6" 8'-6" 9'-6" 10'-6" 11'-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" C 45
D 45 4'-13%" 5'-7%" 6'-4%" 7'-0%" 7'-9%" 8'-57" 9'-2/," 9'-10%," | 10-7'," 1-3%," D 45
o | 45 2'-4" 2'-6'/g" 2'-9l/," 3'-03%" 3'-3l/," 3'-6%" 3'-99," 4'-07g" 4'-43" 4'-7 " I 45
45° SKEW J 45 7'-5%" 8'4!/," g'-4!/g" 10'-4" 11-37%" 12'-3%" | 13'-3," | 14'-3/," | 15'-3%" 16'-4" J 45
K 45 5'-9!/," 6'-5%," 7'-3/," 8'-0Y," 8'-10'/," 9'-7¥s" 10'-5!/" 1'-2%" 12'-0/g" 12'-9%" K 45
L 45 10'-7'4" 12'-0'/4" | 13'-5Y4" | 14'-10Y," | 16'-3g" 17'-88" | 19'-1/4" | 20'-6Y" 21-11" 23'-4" L 45
M 45 0'-4lg" 0'-4/4" 0'-4l/," 0'-5" 0'-5%" 0'-5%a" 0'-6Y2" 0'-6%" 0'-6%" 0'-6%," M 45
R 45 1-6" 1-8Y5" 1'-10"," 2'-0%" 2'-2V/5" 2'-4%" 2'-6Y," 2'-8%" 2'-1%" 317" R 45
CUBIC YARDS |CONC.PIPE| 5.043 6.254 8.071 10.295 12.637 15.429 18.585 22.142 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 STANDARD ENDWALLS FOR 42"-96" PIPE CULVERTS
0 30° AND 45° SKEW
VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




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%2" 8'-0" g'-8" 10'-6" 0-4%p" | 0-3%" |,
48" 6'-0" 8'-10" 7'-6" 9-2Yp" | 9-9%" 12'-0" 0'-5" 0'-4" '
54" 6'-6" 9-8" 8'-4/" 10-3" 10°-11/5" 13-6" 0-5%" | 0-4/5" | 3
60" 7'-0" 10'-6" 9-3" -3 | 21 | 1a- | o-slet | o5t
66" 7-7" -6" 101" | 1240 | 13-3Y," 16'-4" 0-7" | 05"
72" g-2" 12'-4" -0 13-V, | 14'-5Y," 17'-8" 0-7" o6 | *
78" | 8-8" | 13-0" 11-10" 14'-" 157" 19'-0" 0'-7" | 0'-6Y,"
84" 9-3" 13-10" [ 12'-8/p" 15'-6" 16'-9" 20'-6" 0-7" o7 | °
90" 9'-11" 14'-10" 137" 16'-7," 17-11" 2111 0-7" [ 0-7%" | o
96" 10-7 [ 15-100 | 14-5Y | 17-8Ye" 19'-1" 23'-4" 0-7" 0'-8"
7
CONCRETE INSERTS &
¥a" LAG SCREW. 2 PER 8

SIDE, MAX. SPACING 30".

NOTES:
1.

CONCRETE TO BE 4000 PSI MINMUM 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 OUTLET END OF THE CULVERT MAY BE

EITHER SQUARE EDGE OR BEVEL EDGE.

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

4'-0"

L45°

SHAPE TO BE BEVELED
WITH MORTAR
PLAN VIEW FACE OF CULVERT WALL
VARIES HE ADWALL
GROUT WINGS AND LL
ENDWALL TO BASE
SECTION CONCRETE INSERTS 3 A
& 4" LAG BOLTS e
SEE DETAL A
FOR BEVEL 8"
#4 BARS 12" C-C w ~
EW., E.F. g
FACE OF
HEADWALL
#4 BARS 6" C-C SHAPE TO BE BEVELED
EW., EF. WITH MORTAR
H
o
= = oL p——

ELEVATION VIEW

SEE DETAIL B
FOR BEVEL

PRECAST ENDWALL FOR PIPE CULVERT
42"-96"

PIPE CULVERTS-30°

VIRGINIA DEPARTMENT OF TRANSPORTATION

#4 BARS 6" C-C f DETAIL B
EW., E.F.
SPECIFICATION
REFERENCE
AND 45° SKEW 105
302




NOTES:

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

SHAPE TO BE
WITH MORTAR

BEVELED
R

I

DO NOT BEVEL INVERT

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

CULVERT (WHERE THE FLOW ENTERS THE CULVERT).

5 THIS ITEM MAY BE PRECAST OR CAST IN PLACE. 7. HEADWALL AT THE QUTLET END OF THE CULVERT MAY BE EITHER SQUARE
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
101.12. SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE CONSTRUCTED
4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND SKEW PARALLEL TO THE GRADE OF THE ROAD.
ANGLES TO 15°. 9. ¥ CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION
5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 10. QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
INVERT OR WINGWALLS OCCUR. STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT GIVEN
IN TABLES
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
CUBIC YARDS
i C%%ECEQ§ES INCREASE FOR 5 CONCRETE INCREASE FOR
s G L b s G b
ONE DOUBLE | EACH ;ggVUONAL 0 L | oNE DOUBLE EACHFﬁggVHONAL o
ENDWALL ENDWALL
12" 210" | 2'-0" | 5'-10" 0.329 0.088 0| o1 PR 1-7"_|2-0"] 5-7" 0.344 0.087 014" | _0-1
15" 2-3" | 2-6" | 7'-3" 0.671 0.179 0¥ [0 1/q" B [r- 14 | 2-6" 617 0.696 0.175 0% | 0-1/0"
18" 2-8" | 3-0" | 8-8" 0.941 0.244 02" [0-1/p" 18" 2-4" [3-0"] 8-4" 0.980 0.241 02" | 01"
21" OR 24" | 36" | 4-0" | 11-6" 1.763 0.444 0-2"| 0-2" 24" 31 |4-00] -1 1.840 0.442 0-2%" | 0-2"
27" OR 30" | 4-4" | 5-0" | 14'-4" 2.730 0.663 0-3/a"[0'-2%,"| [27" OR 307 3-10" |5-0"[13-10" 2.868 0.670 034" | 025"
33" OR 36" | 5-2" | 6'-0" [17'-2" 3.854 0.907 0-3%" 0-3" 36" 4-7" |6-0"] 16-7" 4.076 0.931 0-3%"| 0-3"
SPECIFICATION
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
[ 11l
105 12'"-36" PIPE
302 VIRGINIA DEPARTMENT OF TRANSPORTATION (‘Ei?TA




EW-6PC

A =

EACH WAY, EACH FACE

BEVELED WITH
MORTAR

SHAPE TO BE L
r

DO NOT BEVEL
INVERT

T 1T

FRONT ELEVATION

FOR CIRCULAR CONCRETE OR
CORRUGATED METAL PIPE

FOR MULTIPLE PIPE ENDWALL

b) H L s G o b
12" 2-0" | 5-10" [ 20" [ v-mv | ot/ [ ot
15" 23" | 73" | 2-3" [ 246" | 013" | 01"
18" 2-6" | 8-8" | 28" | 3-0" | 0-2" | 01"
21" OR 24" 32" | 1-6" [ 3-6" | 4-0" [ 0-2p" [ 0-2"
27" OR 30" 3-10" | 14-4" [ 44" | 5-0" [ 0-3/y" | 0-2/;"
33" OR 36" 4-4 | 17-2"| 5-2" | 6-0" | 0'3%" | 0-3"

8, e, | [>————— WELD
T ¥ T TSN
A 4_1 L&wuzua> 8" = #4 BARS @
o g e 8" CC
EACH WAY,
EACH FACE

SECTION A-A

NOTES:

1.

2.

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

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 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.

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

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

101.12

PRECAST ENDWALL FOR
12"-36"

VIRGINIA DEPARTMENT OF TRANSPORTATION

PIPE

SPECIFICATION

MULTIPLE PIPE CULVERTS REFERENCE

CULVERTS 105

302




N
1.

OTES: Ew-6S

QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
STANDARD EW-1, SHEET 101.01 FOR 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°
TO 37°30'.
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. 7" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
L30
G Sz30 G
b 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 3 S3g Lo DOUBLE | ADDITIONAL o b D G S S3o L3p DOUBLE | ADDITIONAL | O b
ENDWALL PIPE ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS.|CUBIC YDS.
12" 2'-0"| 1-10"| 2'-1%" | 6'-1%" 0.336 0.101 0-1/a" | 01" 12" 2-0" [ 1-7"| 1-10"| 5'-10" 0.354 0.100  [0-1/"| 0-1"
150 2-6"| 2'-3" 2‘,7%]” 7"7‘/!!” 0.688 0.207 U‘,W%’H 0‘4\/4” 15" 26" -‘\,W/Zu 2\,3\/5\\ 7\,3%” 0.714 0.201 D‘,.‘%H O‘*W‘/4“
18" 3-0"| 2'-8" 3o 9-1" 0.962 0.283 0'-2" O‘*WVZ” 18" 3-0"|2-4" 2‘*8%” 8"83/5” 1.005 0.278 0 -2" O‘*'\‘/z”
21" OR 24" [ 4-0"| 3'-6"[ 4'-0Yp"[ 12-0'" | 1.794 0512 [0-2%"] 0'-2" 24" 4-0"3-1[3-6%[11-6%" 1.882 0510 [0-2Y>"] 0-2"
27" OR 30"[ 5-0"[4'-4"] 5-0" [ 15-0" 2.769 0.765 [0-3'/a"[0'-2Y," 27" OR 30" |5-0"[3"-10"| 4'-5/"[14'-5V/" 2.929 0.775 __[0"-3s"[0"-25"
33" OR 36"| 6'-0" | 5'-2" 5\,115/5” W\,M%H 3.895 1.048 0‘3%"‘ 0'-3" 36" 6-0" | 4'-7" 5\,3\/2”W7‘,3\/2H 4153 1.075 O\s%u 0-3"
SHEET 10F 2
SPECIFICATION
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
I I o
105 12"-36" PIPE-30° SKEW
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

101.13




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 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 ' 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 ABOVE FILL
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.
s 9. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET
0 END OF THE CULVERT (WHERE THE FLOW ENTERS THE
455 CULVERT). HEADWALL AT THE OUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
10. ¥ CHAMFER MAY BE PROVIDED ON ALL EDGES AT
PLAN \/‘EW MANUFACTURER'S OPTION
Lss
G S4s G
BEVELED
t
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
b G s | s L DOUBLE | ADDITIONAL| b 0 sl s | s L DOUBLE | ADDITIONAL | 4 b
43 | ENDWALL PIPE R ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS. | CUBIC YDS.
12" |2-0"| 710" [2-7Yg'[6-7Ys" | 0.350 0.125 014" | o-1 2" 20" 17" [2-2V|6-2%"| _0.369 0122 |01/ | o-1
157 |2-6"| 2-3" |32y [8-2Vs" | 0.714 0.235 01" | 01" 5" 26" [1- 1/ 1294 [7-9/u"| _0.746 0246 |07 |0-1/y"
18" 3-0"] 2'-8"[3'-9'/,"[9'-9V/," 0.995 0.346 0-2" 0 -1/," 8" 3-0"| 2'-4" | 3-3%"| 9'-3%" 1.047 0.340 0-2" |0 -1/5"
21" OR 24"[4-0"] 3-6" |4 -1 12 -11%" 1846 0.626 0-2/,"| 0'-2" 24" 40" 31" |[4-4% 12-4%" 1956 0625 0-24"| 0-2"
27" OR 30'(5'-0"| 4-4"[6-1/,"[16'-1/,"| 2.834 0.957 _ |0-3Y4"| 02" 27" OR 30'|5'-0"|3'-10"] 5'-5" | 15-5" | 3.030 0.948  [0'-3Ya"[0'-2V/5"
33" OR 36'16'-0"] 5'-2"7'-3%"19'-3%" 3.066 1281 0-3%"| 0-3" 36" 6'-0"| 4-7"|6'-5%4"|18'-5%4" 4.280 1316 0-3%"| 0'-3"

SHEET 2 OF 2

101.14

12"-36"

STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
PIPE-45°

S

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

KEW

105
302




PLAN

FRONT ELEVATION

A=

FOR CIRCULAR CONCRETE OR
CORRUGATED METAL PIPE

EW-6SPC

NOTES:

1. CONCRETE TO BE 4000 PSI MINIMUM 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.

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
CONFLICT WITH 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.

SEE DETAL A

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

H

SEE DETAIL B —

#4 BARS @ 6" C-C
EACH WAY, EACH FACE

SECTION A-A

SHAPE TO BE
BEVELED WITH

MORTAR
FOR MULTIPLE PIPE ENDWALL
Diameter L DO NOT
fD_ H L 30 s S30 G o b b 5 BEVEL
of pipe - INVERT
12" 2-0" [ 6-1%"| v-10v | 2-1%" | 2-0" | 014" | o1 7
15" 2-3" [ 77" | 2-3 | 27" | 26" | 01" [ 01"
18" 256" | 91" | p-g | 31 | 3-on | 0-2" | o-ifp
21" OR 24" | 32" [12-0%"| 3-g | 4'-02" [ 4'-0" | 0'-2"] o0'-2"
27" OR 30" | 3-10" | 18'-0" | 4'-4" | 5-0" [ s5-0 | 0'-3Va" [ 0'-2)p"
33" OR 36" | 4'-4" [17-11%"| s5-2' [ 5-1%"| 6-0" | 0-3%"[ 0-3" DETAIL A DETAIL B
SRerEReNCE PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS
105 12"-3%6" PIPE-30° SKEW
302 VIRGINIA DEPARTMENT OF TRANSPORTATION ’W




EW-6S PC

NOTES:

-

@

-

o
N

n

S
D 45°
PLAN A il
Las
G Sas ¢
FRONT ELEVATION A J
FOR CIRCULAR CONCRETE OR
CORRUGATED METAL PIPE
FOR MULTIPLE PIPE ENDWALL
D H Las S Sa5 G a b
12" 2'-0"| 6-7Vg" | 1-10" | 2'-7Vg" | 2°-0" | 0'-1/4" 0'-1"
15" 2-3"| 8-2lg" | 2'-3" | 3-2Vp" | 2'-6" | 017" | 0-1/p"
18" 2-6" ] 9-9'," | 2'-8" | 3'-9/¢" | 3-0" 0'-2" 0'-1/,"
21" OR 24" | 3-2"[12-1¥%" | 3'-6" | 4-11%" | 4-0" | 0'-2/p" 0-2"
27" OR 30" | 3'-10"| 16'-1/p" | 4'-4" | 61" | 5-0" | 0-3/4" | 0-2Y,"
33" OR 36" | 4'-4"[19'-3%" [ 5'-2" [ 7'-3%" | 6'-0" [ 0-4%2" [ 0-3"

#4 BARS e 12" C-C

EACH WAY, EACH FACE
x_\

SEE DETAL A —

SEE DETAL B\\/

L
t.

1. CONCRETE TO BE 4000 PSI MINMUM COMPRESSIVE STRENGTH.

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

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.

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
CONFLICT WITH 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.

—=]

H

8" . N4,

L -

SECTION A-A

SHAPE TO BE
BEVELED WITH
MORTAR

#4 BARS 6" C-C
EACH WAY, EACH FACE

101.16

PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS
PIPE-45°

VIRGINIA DEPARTMENT OF TRANSPORTATION

12"-36"

DO NOT
BEVEL
INVERT
DETAIL A DETAL B
SPECIFICATION
REFERENCE
SKEW 105
302




2 #4 DEFORMED CRACK
CONTROL BARS

PLAN VIEW

2 #4 DEFORMED CRACK
CONTROL BARS

]

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.

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

8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER 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.

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

SHAPE TO BE BEVELED
WITH MORTAR

DO NOT BEVEL

FRONT VIEW INVERT SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/3:1 FILL SLOPE 2:1 FILL SLOPE 1/3:1 FILL SLOPE 2:1
CONCRETE| INCREASE |CONCRETE INCREASE CONCRETE | INCREASE |CONCRETE| INCREASE
0 S T |ONE DBL.| FOR EACH | ONE DBL.| FOR EACH a b D s T ONE DBL.|FOR EACH |ONE DBL.| FOR EACH o 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'-4" | 0'-3Yp" 42" |5-3Y5"18'-9%" | 5.070 1.279 5.732 1.263 0'-4Y5" | 0'-3V5"
48" [6'-10" [10'-10"| 5.964 1.591 6.802 1.572 0'-5" 0'-4" 48" [6'-05"[10'-02" | 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/%" 54" |6'-9Y5" [ 11-3/5" 8.228 2.104 9.258 2.081 0'-5%" [0'-4Y5"
60" | 8'-6" | 13'-6"| 9.689 2.600 11.112 2.574 0'-6'/4" 0'-5" 60" |7'-6Y,"[12-6/%"| 10.319 2677 1.738 2.650 0'-6'/" | 0'-5"
66" | 9'-4" [14'-10"] 12.016 3.240 13.811 3.209 0'-7" 0'-5," 66" |8'-3Y5"[13-9Y,"| 12.751 3.261 14.543 3.231 0'-7" | 0'-5Y,"
72" [10'-2" | 16'-2" | 14.663 3.961 16.885 3.927 0'-7'3" 0'-6" 72" [9'-0%"[15'-0Y%" | 15.673 4.068 17.889 4.033 0'-7"%" 1 o0-6"
78" | -0 [ 17'-6"| 17.612 4.751 20.325 4.713 0-8Y," | 0'-6'%" 78" |9'-9%,"[16'-35"| 18.918 4.934 21.623 4.893 0'-8"4" [0-6'%"
84" [11-10"[18'-10"| 21.148 5.696 24.387 5.617 0'-8%," Q'-7" 84" |10'-6Y2"[17'-6,"| 22.733 5.905 25.999 5.860 0-8%" [ 0-7"
90" [ 12'-8"] 20'-2"[ 25.115 6.920 28.976 6.872 0'-9%," | 0-7%" 90" [11-3Y>"[18'-9%" [ 26.800 7.076 30.643 7.025 0'-95" [ 0'-7V,"
96" | 13'-6"| 21-6"[ 29.439 8.153 33.999 8.101 0'-10" 0'-8" 96" [12'-07,"[20"-0%;"] 31.460 8.353 36.000 8.296 0'-10" [ 0'-8"
SPECIFICATION
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
Il [
105 42"-96" PIPE
302

VIRGINIA DEPARTMENT OF TRANSPORTATION 101.17




EW-7PC
4 FOR CONCRETE OR CORRUGATED METAL PIPE
L L
D.| H T s b
A < PIPE 1D 1/,:1 SLOPE | 2:1sLope|  ©
42" 5-6" 12'-6" | 6'-0" ,7\/2\\ 8-8" 0\74\/2\\ O"Syg”
48" 6'-0" | 13-10" [6-10"] _ 7'-6" 9-10" | _0-5" | 0-4"
T 54 6-6" 15-2" | 7-8" 8-41/," 1-o" 0'-5%," 0-4,"
S 80" 70" 6-6" | 8-6" 9-3" 12‘4\/2” 0‘76‘/4” 0-5"
66" 7'-7" [ 17°-10" [ 94| 10'-1/p" 13-3" | 0'-7" |0'-5Yp"
: ; i ) : } 78" 8-8/,"| 20-6" | 17-0" 17-10" 15-7" 0-7" |0-5/,"
; 1 ! ! | 84" 9-3" [ 21-10" [11-10"]  12'-8Y7%" 16'-9" 0'-7" [0-5V;"
! i } } } 30" 911" | 23-5" [12-9" 137" 171 0-7" |0'-5Y,"
N fommms | | ! 96" 10'-7"] 250" [13'-7] 146" 19'-01" [ 0-7" [0'5Yp"
|
; i i ; NOTES: 1. CONCRETE TO BE 4000 PSIMINIMUM COMPRESSIVE STRENGTH.
I 1 i Il
i H ;

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

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-815
(REINFORCING BARS).

A <

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

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

VARIES PRECAST UNIT.

CONCRETE INSERTS
& ¥4" LAG BOLTS

CONCRETE INSERTS
& ¥4" LAG BOLTS

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

/\ PLAN 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
3 SHAPE TO BE BEVELED SLOPE OR SHOULDER.
8 WITH MORTAR - 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
é' CONFLICT WITH INVERT OR WINGWALL OCCU
Seon 8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
P END OF THE CULVERT (WHERE THE FLOW ENTERS THE
== CULVERT).
9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE
SHAPE TO BE EITHER SQUARE EDGE OR BEVEL EDGE.
5%\;\,%&%) WITH 10. ;/4” CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
DETAIL B .
—= 8
T = B ARy eRe Face
l : SEE DETAL A
CONCRETE INSERTS -
& ¥;" LAG BOLTS

o
Fpo--

|
GROUT WINGS AND !
ENDWALL TO BASE

44 2'-0"

ELEVATION e SECTION A-A
PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS T
42"-96" PIPE
W VIRGINIA DEPARTMENT OF TRANSPORTATION 302




REVISED 7/01

2 #4 DEFORMED CRACK

PLAN VIEW

CONTROL BARS

2 #4 DEFORMED CRACK
CONTROL BARS

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.

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 101.21.

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

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.

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.

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

FOR CONCRETE PIPE

b — SHAPE TO BE BEVELED OR

i ‘ WITH MORTAR CORRUGATED METAL PIPE
PIPE
I.D. ° b
42\\ 0\74y2u O"SVZH
s o5 Toa

54" [0'-5¥,"[0'-4/;"
60" |0'-6Y4" | 0'-5"
66" 0'-7" |0'-51/;"
72" |0-7%" ] 08"
78" [o-8V/4"[0-6Y;

84" 087" 0-7"

DO NOT BEVEL INVERT 50" (09[0T,
FRONT VIEW SIDE VIEW %5 oo o5&
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/2:1 FILL SLOPE 2:1 FILL SLOPE 1/,: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
0 S S30 T30 DOUBLE | ADDITIONAL| DOUBLE | ADDITIONAL D S S30 Tso DOUBLE | ADDITIONAL | DOUBLE | ADDITIONAL
ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE
CUBIC YARDS|CUBIC YDS.| CUBIC YDS.|CUBIC YDS. CUBIC YDS. [CUBIC YDS.| CUBIC YDS. |CUBIC YDS.
42" | 6'-0"| 6'-1%" [ 10'-11%" 5.098 1467 7.759 1.449 42" [5-3%5" 6'-13%" [ 10'-1%" 5.364 1.464 6.021 1.445
48" [6'-10"] 7'-10%" | 12'-6'/" 6.295 1.836 7.129 1.814 48" [6'-04"] 6 -1¥" | 11-7V" 6.663 1.849 7.494 1.827
54" | 7-8"] 8'-10Y4" [ 14'-054" 8.121 2.376 9.218 2.350 54" [6'-9%4"] 7-10V/"[13'-01/5" 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'-6Y,"| 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'-3V2"| 9'-67"[15'-11/g" 13.585 3.827 15.354 3.777
72" [10-2'] 1-8%" | 18'-8" 15.437 4.552 17.650 4.512 72" 1 9'-0,"] 10'-5/,"[17'-434" 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'-95"[ 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'-68Y%'] 12-2Y/"[20'- 3" 23.954 6.822 27.214 6.770
90" [12'-8"| 14'-7'5" | 23'-3V/s 26.445 8.207 30.302 7.934 90" [ 1-3V5"] 13-01%"[ 21-8Y%" 28.395 8.174 32.232 8.115
96" |13'-6"] 15'-7" 24'-10" 30.998 9.654 35.556 9.348 96" [12'-0Y5" 13'-10%" 23'-1¥," 33.328 9.647 37.863 9.582
SPECIFICATION
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
Il Il [¢]
105 42"-96" PIPE-30° SKEW
302

VIRGINIA DEPARTMENT OF TRANSPORTATION S




2 #4 DEFORMED CRACK

CONTROL BARS

PLAN

2 #4

DEFORMED CRACK

CONTROL BARS

FOR CONCRETE PIPE

OR
CORRUGATED METAL PIPE
o | e | ®
42" 10'-4/4,"]0-3p"
48" 0-5" | 0'-4"
54" 0'-5%"[0"-4Y/>"
60" [0'-6'/"| 0'-5"
66" 0-7" |0'-55"
72" |0-7%"| O'-6"
78" |0'-8Y4"[0'-6Y,"
84" |0'-8¥"| 0'-7"
90" |0'-9Y5"[0'-7%"
96" 0'-10" | 0'-8"

FRONT VIEW

N

OTES:
QUANTITIES GIVEN ARE FOR ONE ENDWALL.

PLEASE REFER TO STANDARD EW-2S, SHEET
101.08 AND 10109 FOR ALL DIMENSIONS NOT
GIVEN IN TABLE

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 SHEET 101.21.

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

THIS STANDARD TO BE USED WITH SKEW
ANGLES FROM 37°30Q'T

COST OF BARS FOR CRACK CONTROL TO BE
INCLUDED IN PRICE 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.

FOR DETAILS OF HEADWALL BEVEL SEE
STANDARD EW-2S, SHEETS 101.08 AND
101.09.

. ¥4 CHAMFER MAY BE PROVIDED ON ALL

EDGES AT MANUFACTURER'S OPTION.

FOR CONCRETE PIPE

FOR CORRUGATED METAL PIPE

FILL SLOPE /511 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

o S S45 Tas DOUBLE ADDITIONAL DOUBLE | ADDITIONAL D S Sas 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" |6-0" [ 8'-57%"| 13'-5Y," 6.030 1.799 6.819 1.776 42" -3Y/5"| 7-5%" [12'-5Y4" 6.331 1.789 7.118 1.767
48" |6'-10"| 9'-8" | 15-37%" 7.443 2.252 8.479 2.225 48" |6'-0',"] 8'-6V5" [14'-2%," 7.866 2.262 8.900 2.236
54" [7-8" [10-10Y5"[ 17'-2/7" 9.621 2.909 10.949 2.878 54" -9, 97V [15-1%" [ 10.223 2.949 11.526 2.917
60" [8'-6" [12'-0Y4"| 19'-1/g" 12.124 3.677 13.935 3.640 60" [7'-6',"| 10-8" [17-8%"] 12.944 3.755 14.750 3.717
66" | 9'-4" [13-2%"[ 20'-11%," 15.003 4.562 17.148 4.520 66" | 8-3/p{ 1m-8%" ] 19'-6" 16.090 4.690 18.236 4.646
72" [10'-2"[14-475"[22"-10%" 18.287 5.573 20.953 5.524 72" [9'-05"[12'-9%5" [21-3a" [ 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, [13-10%"[23'-0V%"]  23.757 6.974 27.003 6.917
84" [11-10"[16'-8%"| 26'-7%4" 26.158 8.008 30.089 7.947 84" [10'-6Y>"[14'-107"[24'-9%4"| 28.347 8.350 32.265 8.284
90" [12-8"| 17'-11" [ 28'-6Y4" 31.209 9.789 35.937 9.779 90" [11-3Y,"[15'-11%"| 26'-7" 33.600 10.007 38.292 9.983
96" [13'-6"[19'-1/g" | 30'-4 " 36.640 11.533 42.212 11.523 96" [12-01,"[17-0%" [28'-4"s"| 39.499 11.815 45.031 11.790

101.20

STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS REFERONCE.

42"-90" PIPE-45°

SKEW

VIRGINIA DEPARTMENT OF TRANSPORTATION

105
302




EW-7S PC
CONCRETE INSERTS & 374 ' LAG BOLTS

MIN. 2 PER SIDE, MAX. SPACING 30"

GROUT WINGS AND
HEADWALL TO BASE
SECTION 45°

VARIES

CONCRETE INSERTS
& ¥4" LAG BOLTS

#4 BARS @ 6" C-C
EACHWAY, EACH FACE

N

FRONT ELEVATION NOTES:
1

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

TOR CIRCULAR CONCRETE OR CORRUGATED METAL PIPE 2. FOR DETAILS 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

PIPEL T S L-30 L-30 L-45 L-45 o b ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
I.D. 1/:1SLOPE_|2:1 SLOPE | 1/5:1 SLOPE | 2:1 SLOPE
22 56 (6 (607 6-7/," a5 o 06" | 04/ |03 5. DIMENSIONS SHOWN ARE MINMUM. ACTUAL MEASUREMENTS MAY VARY WITH

" ' " ' " ' " [ " Q3 _ol/on ' " ' " ' " :
48" | 6'-0" [ 18'-4" [6'-10 7'-6 9'-9%4 9'-2, 12'-0 0'-5 0'-4
547 6-6" |20-3"|7-8"| 8-4/ | 10-11/z" 10°-3" 136" | 0-5%" |04, 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL SLOPE OR SHOULDER.

" e o0 AN 2 1AL YA T VAD VAL =
60" | 7-0" |22'-2"|8'-6 9'-3 1214 1-3Vp" |14'-10'"| 0-6Va" | 0'-5 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
66" | 7-7" [24'-0"|9'-4" | 101/, [ 13-3V5" | 12'-4l5 16'-4" 0'-7" |0'-5/5" OR WINGWALL OCCUR.

X TG -0 14-5/,1 RAT 17-8" 0-7" |0-5/,"
72" | 827 290 1M 10" 2" — _/ﬁ /2 — — ‘/ZH 8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
78" |8'-8/2"[27'-10"[11-0"| 1-10 157 146 19-0" | 07" [0'-5V; (WHERE THE FLOW ENTERS THE CULVERT).
84| 9-3" |29'-8" 11-107 12'-8/5" 16-9" 56" 20-6" 0-7" |0'-5,"
o Toar (3t sl 137" 7 67, | 2 | 07 |05, S. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE EDGE
96" | 10-7" | 33-8" [13-6"| 14'-5V/4" 191" 178/, 23-4" 0-7" [0-5/," .

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

SPECIFICATION

REFERENCE PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS

108 42"-96" PIPE-45° SKEW

302 VIRGINIA DEPARTMENT OF TRANSPORTATION o121




SPAN

SHAPE TO BE
BEVELED WITH
H MORTAR
RISE

DO NOT BEVEL
INVERT —————_|

/

T

IT

FRONT ELEVATION

NOTES:

1.

2.

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 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.

Ajﬂ

SIDE ELEVATION

CORRUGATED METAL PIPE

NOMINAL
DIMENSIONS OF DIMENSIONS FOR ONE SINGLE ENDWALL cusiC
PIPE_ARCH YARDS
CONCRETE o b
SPAN | RISE A B C F H L FOR ONE
ENDWALL
17" 130 | o-6" o1 v-4"o-6"] 2-2" | 43¢ 0.258 0'-2" 0'-11/,"
21" 15" | o-6"[o-1]r-4"[o-6"] 2-4" | 5-1" 0.322 021" | 015"
24 | 18" | o-8"|r-1L"[ 1r-7"|0-8"[ 3-0" [ &-1" 0.626 0-3" 0-2"
28" | 20" | 0-9"[ 1-3" | 1r-9" [0-8"] 3-2" | 611" 0.823 0'-3" 0-2"
35" | 24" |o-nt| r-6" [2-2"[0-9"] 3-7"|8-6" 1.371 0'-4" 0'-2/,"
42 | 29" [ r-0" | 1t-9v[2-6"[0-9"] 4-0" [10-4" 2.072 0'-4'," 0-3"
*40" | 31"
49" | 33" | r-0 | 1-9" | 26" | 0-9" | 44 | 1r-mn 2.520 0'-5'5" | 03"
*46" | 36"
57° [ 38" | v-0" | 2-0"[2-9"[0-9"[ 4-9" [13-10"] 3.427 0'-6" 0-4"
*53" | 41

*3" x 1" AND 5" x 1" CORRUGATION DIMENSIONS.

101.22

STANDARD ENDWALLS FOR PIPE ARCHES

"3\\738\\

RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




#4 BARS @ 12" C-C

SPAN

EACH WAY, EACH FACE—Y

DO NOT BEVEL
INVERT

N
SHAPE TO BE * >\
BEVELED WITH
H MORTAR
—
RISE
#4 BARS
6" C-C
EACH WAY
EACH FACE ﬂ
Mla. o ¥ el J o o

7>“}‘/>‘ 75">—%WELD

NOTES:

A<J

FRONT ELEVATION

< 1o e 8 —

1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

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

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

SPAN RISE H L a b
" " R ' " _on ol /o
4. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT 17 13 -8 4'-0 9 ? . U‘ 1‘/4”
ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT. 21" 15" T-10" | 5-0 | 0'-2Y5" | 01/
24" 18" 2-4" | -0 [ 0'-3" Q-2"
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH 28" 20" 2'-6" | 7'-0" [ 0'-3" Q-2"
MANUF ACTURER'S TOLERANCE. 25 o4n 210" | 8-0" | 0-4" | 02V
* 40" 37 33" 10'-0" O‘,4y2u 0-3"

6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER. 4o 29~
" " o oA Ow,s\ " O"E‘ '
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH * 45” 35” 37 12-0 /2 72
INVERT OR WINGWALL OCCUR. 9 33 = i
* 53¢ 41 4'-0" | 13-0" | 0'-6 0'-4

8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT 57" 38"

SECTION A-

A

PRECAST ENDWALL

DIMENSIONS

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

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

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

1" CORRUGATIONS

SPECIFICATION
REFERENCE

105
302

PRECAST ENDWALLS FOR PIPE ARCHES

13"-38" RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.23




EW-10

*3" X 1" AND 5" X 1" CORRUGATION DIMENSIONS.

=

SHAPE TO BE BEVELED
WITH MORTAR

SIDE ELEVATION

NOTES:

L
G M
SPAN SPAN
FRONT ELEVATION
1
CORRUGATED METAL PIPE )
NOMINAL DIMENSIONS FOR ONE
DIMENSIONS OF CUBIC YARDS CONCRETE 3
PIPE. ARGH DOUBLE ENDWALL .
ONE | INCREASE FOR a b
SPAN RISE M G L DOUBLE |EACH ADDITIONAL
ENDWALL|  PIPE ARCH 4.
7" 13" 26" 2-2" | 6-10" | 0.402 0.138 0-2" | 0-1/a"
21 15" 210" 2-7n 8-0" 0.487 0.159 021" | 0-1/p" s
24" 18" 31 31 9-3" | 0.913 0.277 0-3" | 0-2"
28" 20" 35" 36" | 10-5" | 1.182 0.348 0-3" | 0-2" 6
35" 24" 70" 2-3" | 126" | 1.900 0.529 0-4" | 0-2%5" :
42" 29"
1A A An 2.852 0.780 al/on “an
ao" S 410 5-2 15-2 o-a | o0-3
49" 33" 7.
* 46" 36 5-7n 6-0" | 17-7" | 3.455 0.924 0-5Y, | 0= 3V,
= 35
¥ 557 T 6'-6" 6-11" | 20-4" | 4.664 1.237 0-6" | 0-4"
8.

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.

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

101.24

RISE

STANDARD ENDWALLS FOR MULTIPLE PIPE ARCHES
153"-38"

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302




EW-10 PC

- #4 BARS
G M s @ 12" c-C
EACH WAY
A ﬁ EACH FACE
{7~ SHAPE TO BE BEVELED
WITH MORTAR
H
FLOW
—_—
————————————— - | — DO NOT BEVEL
Lo Fl  INveRT
T e PR N
= T4~ N
g | .a 9 Al I>—#4 BARS @ 6" C-C
I L i EACH WAY, EACH FACE
S S FLWHZ”~> = 6"
A WELD
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. PRECAST ENDWALL DIMENSIONS
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS). S 0 M ¢ L H o b
17 13m 26" | 2-2" | 6-10" | 2'-3" 0-2n 0'-1/a
4. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES 21 | 15 | 2-10"] 2-7" | 80" | 2-5" | 0'-2Vp" [O0-1/p"
AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT. 24 | 18" | 31| 31| 9-3v [ 2-8" | 0-3" [ 0-2"
o8 | 200 | 357 36" 105" 210" | 0-3 | 02"
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH 35" | 24" | 4-0"| 4-3" | 126" | 32" | 0-4" |02/
MANUF ACTURER'S TOLERANCE. a0+ | 31
42“ zg” 4\,10\\ 5\,2\\ -‘5\,2\\ 3\77\\ 0\74\/2\\ O\,SH
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER. 16" | 36"
- - 5\,7\\ 6"0” »‘7\,7\\ 3\7»”\\ 0\75y2u O\,:S\/ZH
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 437 | 35
INVERT OR WINGWALL OCCUR. %53 41 6-6" | &-11" | 20-4"| a-av| o-6" | 0-4n
57 | 33"
8. BEVEL EDGE IS REQURED ON THE HEADWALL AT THE INLET END OF THE CULVERT
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED. % DIMENSIONS FOR 3" X 1" AND 5" X 1" CORRUGATION
9. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
SPECIFICATION
REFERENCE PRECAST ENDWALLS FOR MULTIPLE PIPE ARCHES
I I
105 15"-38" RISE
302
VIRGINIA DEPARTMENT OF TRANSPORTATION 101.25




EwW-1

AS PIPE

DO NOT BEVEL

NOTES:

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

W x 4" x /5" GALVANIZED PLATE Wox 4v X Ve PRECAST USE 4000 PSIMINIMUM. REINFORCING
l NV ANIZED BLATE STEEL TO HAVE A MINIMUM 1/5" COVER.
A ] e e e e T v g e A s / A" 5 FOR TABULATION OF DIMENSIONS AND QUANTITES
PR PSR SN NI AR AR I 2N SEE SHEET 3 OF 3.
o| VARIABLE D {\ o ————
\ . ¥ b | | 3. ALL PIPE FOR GRATE, STRUCTURAL TUBING, AND
I ]
T TvPicaL . D B i RELATED HARDWARE TO BE GALVANIZED.
T ¥ HH % 4. STANDARD EW-11TO BE INSTALLED SO THE GRATE
N i 12 TYPICAL D o CONFIGURATION IS ALWAYS PERPENDICULAR TO
% . b | | THE EDGE OF THE SHOULDER.
o| VARIABLE 1 D ot ———— 5. SLOPE AS SPECIFIED ON TYPICAL SECTION.
e = - = -
e N v et e 6. WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE
t 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
PIN DIA WHERE A CONFLICT WITH INVERT OR WINGWALLS
s OCCLUR.
3Y,
VARES 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
25 B MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
BARS B
10. ¥." CHAMFER MAY BE PROVIDED ON ALL EDGES AT
L o] T e MANUF ACTURER'S OPTION
FOR CENTER SUPPORT SEE 7
DETAIL SHEET 2 OF 3 > SEE DETAL B
SHEET 2 OF 3
BOTTOM OF STRUCTURE
TO BE ON SAME GRADE SEE NOTE #5

T

BARS B SIZE #5
' C-C

ALL OTHER
REINFORCING BARS
ARE SIZE #4

8" C

POROUS BACKFILL @
100 LBS./CU. FT.

INV | |
LD e | “gmaserge o s o e o 1Bk
> |l % L - LENGTH OF POROUS BACKFILL, NN
JOINT MAY BE KETED. DOWELED. =—gor “FOR LENGTHS LeSs  ThAR g —=1
SECTION A-A GRATE REMOVED
B SECTION B-B
SHEET 10F 3
PIPE ENDWALL WITH LOAD-CARRYING GRATE SREFERENCE.
FOR 12"-60" PIPES 105
VIRGINIA DEPARTMENT OF TRANSPORTATION 233
101.26 302




%" x 6¥" HEX HEAD BOLT
WITH FLAT WASHERS & SELF
LOCKING NUTS

A
’«7 12" CLEAR

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

VARIABLE —=

¥," DIAMETER HOLES 7\H=‘ 2

Ew-1

fe— 5" — ]
N ‘“/%” STEEL PLATE ] N % ‘
NG e TN
************************************* =
\* 8" x 4" x '/g"
STRUCTURAL
************************************* TUBING
2 - \&" x 4" STUD ﬂ L
SHEAR CONNECTORS
L»A 8"
CENTER SUPPORT SECTION A-A
(ELEVATION)

HOOK BOLTS 5" x 6" x (1/," RIGHT ANGLE BEND)
WITH FLAT WASHER & SELF LOCKING

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

HOOK BOLTS 4" x 6" x (15" RIGHT ANGLE BEND)
WITH FLAT WASHER & SELF LOCKING NUT.

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

0.D. PIPE

%" STEEL PLATE

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

0.D. PIPE

0.0. PIPE g
*8" x 4" x 4"
‘ TN STRUCTURAL
. \gALX\/:N\ZXED/ZPLATE TUBING
a - 2, a, iu
T T . OR
** PIPE END CAP (Y¢" FLAT PLATE) L 12"
WELDED TO UPFER END OF PIPE T
/—/\/
SN I DETAIL A CENTER SUPPORT
DETAL B ¥ ETOES EO8 R To o Lo MCOTE
SHEET 2 OF 3
SPECIFICATION
REFERENCE PIPE ENDWALL WITH LOAD-CARRYING GRATE
105 FOR 12"-60" PIPES
;;; VIRGINIA DEPARTMENT OF TRANSPORTATION P




EwW-1

101.28

4 :1SLOPE
Pipe H L w T No Pl
Size Pipe 0.D. 0. Flpes L, Ly L, Ly
PIPE GRATE Required
120 1-10" 7'-4" 2:-0" 8" EVZH 1 8"5%”
TYPE I= 3/," O.D. 15" or 18" | 2-4Y" | 9-6" [2-0"| 8" 3y 1 10-9Y,"
TYPE Il= 4" O.D. 21" or 24" 2'-11" m-g" | 3-0"| 8" 4" 2 13'-0'," .
Al No Center S tR d
TYPE ll= 4!/," 0.D. 27" or 30" 35/ | 13107 | 30" | 8 - > 53 o Center Support Require
LENGTH OF GRATE TO BE DETERMINED 33" or 36"| 40" | 16-0" | 4-0"| 8" 4/ 3 176"
BY L, x NUMBER OF PIPES REQUIRED 42" 4'-6/," 18'-2" | 4'-0" | 12" 4/, 3 19'-8%,"
48" g 20'-4" | 5-0" 1om 4\/2” 3 22\,2%” 10\,5\/“ W"\Oyz” 10\,4\/4”
541 5‘,7\/2” 226" | 6'-0" 12t 4\/2” 4 24_5%” 12\,5%” MU‘OVZH “2\,7%”
60" 6'-2" 24'-8" | 6'-0" 1om 4\/2” 4 ZGVBVZ” 1401 W"\Oyz” 14'-10"
DIMENSIONS FOR BEVEL
ON HEADWALL 6 :1SLOPE
Pipe Pipe -
a b A H L w T R
1.D. Size Pipe 0.D. g%qi\f:ds L, Ly L, L,
12" 0‘71\/4” o'-1" 12n 1-10" 1-0" 2'-0" 8" 3\/2” 1 :‘zu‘%u
15" or 18" 0-2" 0-1/," 15" or 18" | 2'-4l/p" | 14'-3" | 2-0" | 8" 4" 1 15'-5/," No Center Support Required
21" or 24" O"Z‘/g” 0'-2" 21" or 24" 201 17-6" 3-0" 8" 4V2H 2 18'-9"
27" or 30" 0-3/," 0‘72‘/2“ 27" or 30" 3‘,5%” 20'-9" | 3'-0" 8" 4/, 2 22'-0" 4‘*8‘/5“ 17‘,4\/2” 4_7V2u
33" or 36" 0-3%" 0-3" 33" or 36"|  4-0" | 24'-0" | 4-0"| 8" 4" 3 25'-3%" 7-1%" 17-4Yy" 7
4" 0-4Y," 0"3‘/2” 40" 4-6" 273 | 40" | 12" 4/, 3 28 11" 11\,7\/4” 17‘,4\/2” W,SVZH
48" 0'-5" 0'-4" 48" 5-1" [ 30-6" | 50" | 12 4" 3 322" 14'-10%," 174" 14'-10/5"
54" 0‘753/4” 0“4‘/2” 54" 5\,7V2u 33'-9" | 6'-0" 12" 4V2H 4 35-6" 18"2‘/4” “7‘74\/2\\ ‘\8"1‘/2”
60" 0-6%" 0-5" 60" 6-2" | 37-0" [ 6-0" | 12 4" 4 38'-9%," 19'-5%5" 19-4%," 19'-4%,"
APPROXIMATE QUANTITIES
3 1 SLOPE - i” - 4‘” - Gt”
N . p‘pe O.HCFG e Ibs. p‘pe O.HCFE e Ibs. P\pe (.)HCFE e Ibs.
Pipe H L w T _ Pipe G_mte o Size Cubic yards | .o Size Cubic yards | o i Size Cubic yards | o =
Size Pipe No. Pipes L 5 Conc. [ C.M. | gieei Conc. [ CM. | giee Conc. [ C.M. | gice
0.D. Req'd. 2 gl Pipe Pipe Pipe Pipe Pipe Pipe
12" 1-10" 5-6" | 2-0"| 8" 3" 1 6'-9," E 12" .95 .97 240 12" 117 1.18 308 12" 1.64 1.66 443
15" or 18" 2'-4'/," 71" | 2-0"| 8" 35" 1 8-6" |s 15" or 18" | 1.27 1.29 328 15" or 18" | 1.59 1.61 425 15" or 18"| 2.28 2.31 618
Qal
21" or 24" 2'-1 g'-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"| 3.55 3.59 917
27" or 30" 3'-5," 10'-4'%,"| 3'-0" 8" 35" 2 -1/ T 27" or 30" 2.38 2.44 608 (27" or 30"| 3.01 3.01 788 27" or 30"| 4.35 4.41 157
33" or 36" 4'-0" 12'-0" | 4'-0"| 8" 4" 3 13-79," .2 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‘76‘/2“ 13-7Y" | 4'-0" | 12" 4" 3 15'-41/" 8 42" 6.27 6.46 1050 42" 8.05 8.22 1368 42" 11.59 11.76 1997
48" 5-1" 15'-3" | 5'-0"| 12" 45" 3 17-0%" | o 48" 8.07 8.29 1327 48" 10.29 | 10.50 1647 48" 14.84 | 15.04 | 2514
54" 5-7'4"  |16'-10Y,"| 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" 45" 4 20'-6" 60" 11.18 11.50 1826 60" 14.36 | 14.68 2391 60" 20.82 | 21.14 3517
SHEET 3 OF 3
SPECIFICATION
PIPE ENDWALL WITH LOAD - CARRYING GRATE REFERENCE
FOR 12"-60" PIPES 105
VIRGINIA DEPARTMENT OF TRANSPORTATION ;8;




12" c-c
TYP.

BARS C

fBARS D ABARS B

RSEE DETAIL C

5“
£
‘.

r>)>
3.n
P
|
|
t
t

>

EW-11A

© o "o T e” e @ e e e 9 "o e o o o e
vLBARSD BARS By
PLAN VIEW

DIMENSIONS FOR BEVEL
ON HEADWALL
PIPE SIZE ° b
2" 0 -1/ 01
15" 0'-1%,"|0"-1/4"
18" 0'-2" [0-1/5"
21" OR 24" jo'-2, 0'-2"

2" DIAMETER BAR @ 10.68
LB./FT. OR NO. 14 BILLET STEEL
BAR @ 7.65 LB./FT.(ASTM AB15

(GRATE REMOVED)

GRADE 60)

NO HOLES ARE TO
BE PROVIDED IN
L 2" x 2" x %"
WHEN SOLID BARS

SEE DETAIL A

ARE USED.

6"
I
4
.
-l
g

'

SEE DETAL B o

NOTES:

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

2. CLASS A3 CONCRETE TO BE USED IF CAST IN PLACE, 4000 PSIIF
PRECAST.

3. REINFORCING STEEL TO HAVE A MINIMUM 1/>" CONCRETE COVER.
FOR SCHEDULE OF REINFORCING STEEL, DIMENSIONS, AND QUANTITIES
SEE SHEET 2 OF 2.

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

SECTION A-A

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

9. THE NUMBER OF GRATE SECTIONS TO BE USED

FOR EACH EW-11A IS BASED ON THE LENGTH "C"
QUANTITIES CHART ON SHEET 2 OF 2.

AT THE OUTLET

L 2" x 2" x %u
L 2" x 2% x Yo"

WELD

%

DETAIL C

3'-6l/5"

|
 — —

2" x 4" STUD SHEAR
CONNECTOR @ 12" c-c

s
T T—J  F—JF—

214

— 1M

=
444—#‘/“” F——J 8!/," c-c TYP.

GRATE SECTION

DETAIL

SEE

SHAPE TO BE A
5. BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE AS DRAINAGE BEVELED WITH b
DITCH. MORT AR
6. 4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S
OPTION. o
DO NOT
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT BEVEL
WHERE A CONFLICT WITH INVERT OR WINGWALLS OCCUR. INVERT
DETAIL A DETAIL B
SHEET 1of 2
SPECIFICATION
REFERENCE PIPE ENDWALL WITH LOAD -

CARRYING GRATE

105 FOR 12"-

233
302

24"

PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.29




EW-1A

DIMENSIONS APPROXIMATE QUANTITIES
PIPE SIZE | A B c b NO. CONCRETE
° PIPE oF CUBIC YARDS RLE?SF- LTEONGBTEH
1m 17-4m 2 10'-7/p" 0 -1/," 0-1" SIZE GRATE cone. o STEEL CUT FROM
1GRATE
150 14'-8" 2.5 14-0" 0'-1," 0 -1y SECTIONS PIPE PIPE
& 7o | 2-8" | 66" | 02 | o1/ 12 3 1127 | 1139 119 0
" I/
21" OR 247 220-2" | 3-2" | 21-6%" | 02" | 02" 15 4 1532 | 1.547 161 2
18" 5 1.856 | 1.877 201 r-2Y7"
21" OR 24" 6 2.567 | 2.600 276 *0
* GRATES WILL BE 3%s" SHORT.
SCHEDULE OF REINFORCING STEEL BENDING DIAGRAM
PIPE BARS A BARS B BARS C BARS D PIPE SIZE X X
SIZE 1SizE| NO.| SPA. | LENGTH[SIZE| NO. [SPA.|  LENGTH  [SIZE|NO. [SPA.| LENGTH [SIZE| NO. [SPA|  LENGTH 12" 1011
. T - VARES , g . VARES . 3 g
12 #41 5 | 8 1m-6" | #4117 | 8" [3.8" to 5-10"| 4] 2 4'-8" |H#4] 4 8" | 400 {5 11-0" 15 14'-3 =
150 [#4] 5 | 8 | 14-10" | #4| 22 | 8 |z g eS| #al 2 | - | a8 [ua| a | g |5 gARES 18" 16'-9"
18 | 4|5 | 8 [ 174" (#4268 |55 0o gu|#4| 2| - | 4-8" |#a| 6 |8 [, M RE o 21" OR 24" 21-9"  |BARS A
21" OR 24'| #4| 5 | 8" | 224" [#4|33 |8 |5 gV RES gu|#al 2| - | 48 |u4a| 8 |8 |5 g iR 4gn PIPE SIZE ¥ BARS B
. VARIES
12 17 b B
- VARIES
RES >
APPROXIMATE WEIGHT T
OF GRATE  TCER pm P
Py 5s. 21" OR 24| HES o,
o g
2" DIA. BAR 158.55
NO. 14 BILLET
STEEL BAR 123.64
BARS C

PIPE ENDWALL WITH LOAD - CARRYING GRATE REFERONCE.
FOR 12"-24" PIPES 05
101.30 VIRGINIA DEPARTMENT OF TRANSPORTATION 200




#5 BARS @ 6" EACH WAY 45 BARS © 6" c-c
e % vl a :] Frpi' 77777 = _+ L.__]
| LI .. » | ®
A A . ‘I R r
0 ‘ | - !
e Tl IR B
T o } . :} - k
| o . R —_— (—— —— ﬂ
o © "'T T o
il ¥ x 8" LAG BOLTS 4 6 2 - P - PRECAST DIMENSIONS
e s+ s s s » e+ 0O ]’/‘NTO CONCRETE INSERTS " FOOTING | PIPE SIZE | H s
o 12" 17 1\773/4\\
o g L 2‘;# H 5 e ST
ey ! B ooy
4 L ~ —~ PRECAST WINGS fmh 2 21" OR 2472'-8"[2'-874'
. O
PLAN '
#5 BARS @ —|
6" c-c SHAPE TO BE
CAST IN PLACE OR PRECAST 'k SEYQ%D WITH
CURTAIN WALL SHALL BE ‘
INCLUDED IN THE & oPE SEE DETAL A Ny
COST FOR EW-1i 0 1Sk I i
—~ PRECAST WINGS [[[tm[[rj] =
Vi ey ©
}
e e SEE DETAL B ¥4" x 8" LAG BOLTS
: = = WITH WASHERS
DETAIL A
bw\m MAY BE KEYED, DOWELED OR EPOXY GROUTED END WALL DETAIL
LL? #3 BARS @ 12" c-c
643 Bars @ 6" cc | #5 @ 6" c-c
= P ;7”_,/, .
SECTION A-A #5 @ 6" c-c © o[, a2t e el i e o i,
-
M1 o oL
L 2" x 20" x Y/a" e
#5 e 6" cc Neers
e I ai b DETAIL B

WING WALL DETAIL

FOOTING DETAIL

CONCRETE TO BE 4000 PSIMINIMUM 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-11APC

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).

DIMENSIONS HEADWALL AT THE OUTLET END OF THE
SPESITE T = s . 5 BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE CULVERT MAY BE EITHER SQUARE EDGE
5 o T e o ot oF AS DRAINAGE DITCH. OR BEVEL EDGE.
B s T [0 0-
FOR DETALS OF GRATE AND NUMBER OF GRATES
. 4 ‘,u o To o1/ PIPE_OPENINGS IN PRECAST DRANAGE
15“ 14‘ 4” 5; gg_gu 0 ‘1 4 8_1‘7“ REQUIRED SEE EW-T1A. UNITS SHALL NOT EXCEED 4 INCHES AT
L 16'-10 0'-2 2 Yo: GHAMFER MAY BE PROVIDED ON ALL EDGES AT ANG GLEN POINT BETWEEN THE PIPE
21" OR 24" | 21-10" | 2-10" | 27-6V%" [0'-2'/z"[ 0'-2" ANUF ACTURER'S OP TION. -
SPECIFICATION
RereRence PRECAST PIPE ENDWALL WITH LOAD - CARRYING GRATE
I I
03 FOR 12"-24" PIPES
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

101.31




Ew-12
EXPANDED STEEL
MESH (FLATTENED)
BEVEL SLOT DETAIL
(PERMITTED FOR EASY
FORM REMOVAL)
A A
AL 20"
ISOMETRIC
L
4" X 8" X |
MIN. STEEL OR ALUMUNUM OR STEEL
PLAN .08 INCH MIN. RIVIETS OR BOLTS
ALUMINUM PLATE COMPATIBLE WITH POST
MATERIAL
4" o
U-TYPE ROLLED
L op, RAIL STEEL POST
H DIAMETER £ AT 1.33 LBS./FT.OR
l ALUMINUM ALLOY
14% MIN. GRADES o083 1o @ .78
) T ) : :
g 1} gn
¥ x 10"
N
UNDERDRAIN QUTLET
MARKER DETAIL
SECTION A-A NOTES:
1. TYPICAL ENDWALL TO BE PLACED AT THE ENDS OF ALL UNDERDRAIN QUTLETS, BARRING LOCATIONS
WHERE UNDERDRAIN IS TIED INTO OTHER DRAINAGE STRUCTURES. ENDWALL TO BE INSTALLED
PERPENDICULAR TO ROADWAY AND FLUSH WITH THE SLOPE.
2. 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 3. EXPANDED STEEL MESH (FLATTENED) SHALL HAVE OPENINGS OF APPROX.!," X 1" AND WEIGH APPROX.
iy > 5/ A o7 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 0.D. OF THE PIPE, AND IS A BARRIER FOR RODENTS, ETC.
4" 441 4'-5" 7 0.28 THE SLOT FOR THE STEEL MESH IS TO BE CONSTRUCTED SO THAT THE MESH CAN BE REMOVED FOR
6" PR 2107, 750/, 0.21 CLEANOUT PURPOSES.
" . ' " 23/,
6 4:1 5-3 -3 0.35 4. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
5. 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.
6. MARKER TO BE PLACED AT OUTLET END OF ALL UNDERDRAIN INSTALLATIONS BARRING LOCATIONS
WHERE UNDERDRAIN IS TIED INTO OTHER DRAINAGE STRUCTURES.
7. MARKER WILL BE PAD FOR IN ACCORDANCE WITH SECTION 5010OF THE ROAD AND BRIDGE
SPECIFICATIONS.
SPECIFICATION
STANDARD ENDWALL FOR PIPE UNDERDRAIN e
105
233
VIRGINIA DEPARTMENT OF TRANSPORTATION 302
101.32 501
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