Note: "H" may be reduced until "X reaches a minimum of 100 mm where endwall Headwall to be beveled in all oreos except where a conflict EW-1,1A
would protrude above shoulder line. In no case shall top of endwall with invert or wingwalls occur.
project above fill slope, ditch slope, or shoulder. Bevel edge is required on the headwall at the inlet end of the
This item moy be precost or cast in place. culvert (where the flow enters the culvert).
All cast in place concrete to be Class 20. For precast See Sheet 101.02 Heodwall ot the outlet end of the culvert may be either square
This standard to be used with straight crossings and all skews (0° to 45°). edge or bevel edge.
| L |
| | Shope to be beveled
with mortar
Ix 20 mm Chamfer shall be
: provided on all exposed b
edges.
T o
w ) L .
i B i S i — T Do not bevel invert
c
FRONT ELEVATION I"—’I
Note: o0n shallow fills, where endwalls are 300 mm or less below shoulder line, the END ELEVATION
top of the endwall shall be constructed parallel to the grade of the road.
EW-1 EW-1A
ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE
DIAMETER OF PIPE CULVERT SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
300 | 375 | 450 | 5250r600 | 6750r750 | 8250r900 575x365 | 770x490 | 865x550 | 960x610 | 1055x670 | 1150x730 | 1250x795 | 1345x855
A 150 | 200 | 220 280 300 300 A 200 220 250 280 280 300 300 300
B 280 | 330 | 380 450 530 610 B 350 430 450 500 530 550 580 580
C 400 480 530 660 760 830 C 500 580 630 710 730 780 810 830
D 300 375 450 | 5250r600 [(6750r750 | 8250r900 D 365 490 550 610 670 730 795 855
F 150 200 200 220 220 220 F 200 200 220 220 220 220 220 220
H 680 880 960 1140 1290 1440 H 860 990 1090 140 1220 1270 1340 1390
L 1220 | 1520 | 1820 2430 3040 3650 L 1650 2180 2590 2790 3090 3320 3680 3930
Q 50 50 65 75 100 15 S 575 770 865 960 1055 1150 1250 1345
b 30 30 40 50 65 75 a 65 75 100 15 15 15 140 140
CUBIC METERS OF CONCRETE b 40 50 65 65 75 75 90 %0
CONCPPE | 018 |0.37 [ 052 | 100 154 2.16 CUBIC METERS OF CONCRETE
C.M.PIPE 019 | 0.38 | 0.55 | 104 162 2.30 CONC.PIPE | 0.38 | 0.64 | 0.91 | 112 | 1.34 1.56 1.83 2.02
SPECIFICATION
REFERENCE
105.04 STANDARD ENDWALL FOR PIPE CULVERTS
302
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION | ON THIS SHEET ARE IN' MILLIMETERS | 101.01




EW-1,1APC

L
20 mm Chaomfer shall be
A provided on all exposed
<—I edges. W\
T | S | Ao
0 See Detail A ——] \i\
B o
N T | —_——— —
T ye / N\ #13 Bars * K,_-, 7L
/ / \ \ @ 150 mm c-c —| .".b
W\ 1)) AT
ach face. -
AN N AN\ /// // X NI L
o — — ‘%_g_ . : |
Q K ,,.("j.j.’..

Notes:

FRONT ELEVATION

A <

Concrete to be 30 MPa minimum compressive strength. If pipe is to be

skewed the opening will be odjusted to occommodate angles up to 45°.

Reinforcing steel in accordance with ASTM A-615M (reinforcing bars). Pipe

opening as required, 100 mm minimum, 200 mm maximum larger thon O.D. Pipe.

Dimensions shown are minimum. Actual meosurements may vary with

monufacturer'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 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 beveled.

Shape to be beveled

with mortar

7D b
350 ]\ZOO—M—FBO
| T

SECTION A-A

el

DETAIL A

See Detail B

Do not
bevel
invert

#13 Bars @ 250 mm c-c
B KV) Each way, Each face.

DETALL B

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[ 300 | 375 | 450 [ 5250r600 | 6750r750 | 8250r900 SxD_ | 575x365 | 770x430 | 865x550 | 960x610 | 1055x670 | 1150x730 | 1250x795 | 1345x855
H| 600 | 680 | 760 960 1160 1320 H 550 710 780 830 940 990 1060 M0
L] 1210 | 1520 [ 1820 | 2430 3040 3650 L 1650 2180 2590 2790 3090 3320 3680 3930
o] 50 | 50 | 65 75 100 15 o 65 75 100 100 15 15 140 140
6] 30 | 30 [ 40 50 65 75 b 40 50 65 65 75 75 9 90
SPECIFICATION
PRECAST ENDWALL FOR PIPE CULVERTS
RGINIA DEPARTMENT OF TRANSPORTATIO o
VIRGINIA DEPARTMEN AN ATION
101.02 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS | 302

ON THIS SHEET ARE IN MILLIMETERS




EW-2,2A

Shape to be
beveled with
mortar

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.

DETAIL A This item may be precast or cast in place.

On shallow fills, where endwalls ore 300 mm or less
below shoulder line, the top of the endwall shall
be constructed parallel to the grode of road.

All cast in place concrete to be Class 20.

2 #13 Deformed For precast see Sheets 101.06 and 101.07.

crack control
Bars

In no case shall top of endwall project above fill
slope, ditch slope, or shoulder.

30°

DETALL B

This stondard to be used with straight crossings
and skew angles to 15°.

Cost of bars for crack control to be included in
price bid per cubic meter concrete.

Headwall to be beveled in all areos except where
\(O/> 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 ot the outlet end of the culvert moy be either
square edge or bevel edge.

D-Circular Pipe
— - St'd. EW-2
w S-Elliptical Pipe St'd. EW-2A O See Detoil A

PLAN

2 #13 Deformed crack
control Bars

i

Do not bevel - .
invert I See Detail B

1 f
END ELEVATION SIDE ELEVATION Sheet 10f 3
SPECIFICATION
REFERENCE
05 STANDARD ENDWALL FOR PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION
|UNLE$S OTHERWISE NOTED, ALL DIMENSIONS | 101,03
ON THIS SHEET ARE IN’ MILLIMETERS




TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR 1050 mm

2100  mm CIRCULAR PIPE CULVERTS

DIAMETER OF PIPE CULVERTS
1050 1200 1350 1500 1650 1800 1950 2100
A 450 450 450 450 450 450 450 450 A
'5_-' B 1460 1620 1780 1940 2120 2280 2440 2600 B
I®) C 1010 1140 1270 1400 1530 1660 1800 1930 C
_ D 1060 1220 1370 1520 1670 1820 1980 2130 D
2 E 150 150 150 150 150 150 150 150 E
1 F 140 150 160 170 190 200 210 220 F
= G 1320 1470 1620 1770 1930 2080 2230 2380 G
Lo H 250 250 280 300 330 350 380 400 H
b I 580 610 680 740 810 870 930 990 I
N J 1730 1920 2160 2370 2610 2820 3050 3270 J
> K 1350 1510 1690 1870 2050 2220 2420 2590 K
- L 2020 2280 2550 2800 3070 3330 3600 3860 L
o M 335 350 395 425 470 500 535 570 M
o N 145 145 160 175 190 200 220 230 N
e 0 290 290 310 340 360 390 420 440 0
P 1750 1980 2200 2430 2660 2890 3120 3350 P
R 330 360 400 440 480 520 550 590 R
CUBIC METERS CONC. PIPE 2.61 3.13 4.09 5.09 66.41 7.74 9.34 10.97
CONCRETE C.M. PIPE 2.80 3.38 445 557 7.06 8.54 10.37 12.26
c 1310 1490 1660 1840 2020 2200 2370 2550 C
L F 160 170 190 200 210 220 240 250 F
- % G 1290 1440 1600 1750 1900 2050 2210 2360 G
N I 570 610 680 730 800 860 930 990 I
r N J 1720 1920 2160 2360 2590 2810 3050 3270 J
o L 2630 2990 3330 3690 4040 4400 4740 5100 L
L M 330 350 395 420 460 495 535 570 M
L P 2280 2590 2890 3200 3500 3810 4110 4420 P
R 320 360 400 430 470 510 550 590 R
CUBIC METERS CONC. PIPE 3.08 3.79 4.94 6.16 7.78 9.46 11.50 13.59
CONCRETE C.M. PIPE 3.27 4.04 5.31 6.63 8.41 10.26 12.53 14.89
For 1-1/2:1 and a 140 150 180 190 215 230 255 265 0
2:1 Fill Slopes 90 100 115 125 140 150 165 180 b
For all dimensions not shown see values listed above for 1-1/2:1 fill slope
Sheet 2 of 3
SPECIFICATION
STANDARD ENDWALL FOR PIPE CULVERTS
105
302

101,04 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
3 ON THIS SHEET ARE IN MILLIMETERS

VIRGINIA DEPARTMENT OF TRANSPORTATION




EW-2A

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

SIZE OF ELLIPTICAL PIPE CULVERTS (SPAN X RISE)

1535x975 1730x1095 1920x1220 2110x1340 | 2305x1465 | 2495x1585 | 2690x1705
A 450 450 450 450 450 450 450 A
L B 1460 1460 1620 1780 1940 2120 2280 B
a C 1010 1010 1140 1270 1400 1530 1660 C
S D 960 1090 1220 1340 1470 1720 1720 D
wn E 150 150 150 150 150 150 150 E
F 140 140 150 160 170 190 200 F
j G 1320 1320 1470 1620 1770 1930 2080 G
o H 250 250 250 280 300 330 350 H
— | 580 580 610 680 740 810 870 |
~ J 2190 2390 2630 2890 3160 3420 3690 J
~ K 1810 2010 2220 2420 2660 2860 3090 K
N L 2020 2020 2280 2550 2800 3070 3330 L
N M 335 335 350 395 425 470 500 M
' N 145 145 145 160 175 190 200 N
O 0 290 290 290 310 340 360 390 0
Lo P 1750 1750 1980 2200 2430 2660 2890 p
R 330 330 360 400 440 480 520 R
S 1520 1720 1930 2100 2310 2480 2690 S
CUBIC METERS CONCRETE
CONCRETE PIPE 2.79 2.69 3.23 4.22 5.25 6.41 7.98
C 1310 1310 1490 1660 1840 2020 2200 C
Ll F 160 160 170 190 200 210 220 F
= % G 1290 1290 1440 1600 1750 1900 2050 G
N 1 | 570 570 610 680 730 800 860 |
x n J 2180 2380 2630 2890 3150 3400 3680 J
O ) L 2630 2630 2990 3330 3690 4040 4400 L
L — M 330 330 350 395 420 460 495 M
L P 2280 2280 2590 2890 3200 3500 3810 P
R 320 320 360 400 430 470 510 R
CUBIC METERS CONCRETE
CONCRETE PIPE 3.26 3.16 3.88 5.08 6.33 7.76 9.69
For 1-1/2:1 and a 150 180 190 215 230 255 265 a
2:1Fill Slopes b 100 115 125 140 150 165 180 b
For all dimensions not shown see values listed above for 1-1/2:1 fill slope
SPECIFICATION
REFERENCE
08 STANDARD ENDWALL FOR PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLESS_OTHERWISE NOTED. ALL DMENSONS | 10105
ON THIS SHEET ARE IN' MILLIMETERS




EW-2PC A<—‘

Min. 2 per. side
Max. spacing 760 mm

Concrete Inserts
& M20 Lag Bolts

PLAN

Shape to
be beveled
with mortar.

~_ |

DETAIL A W

Notes:
Headwall to be beveled in all areas except where a
conflict with invert or wingwalls 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.

. Concrete to be 30 MPa minimum compressive
strength.

. If pipe is to be skewed, the opening will be adjusted
to accommodate angles up to 15°.

N

[&N)

. Reinforcing steel in accordance with

ASTM A-615M (reinforcing bars).

Pipe opening as required, 100 mm minimum, 200 mm
maximum larger than O.D. pipe.

ha

w

. Dimensions shown are minimum. Actual measurements
may vary with manufacturer's tolerances.
6.In no case shall top of endwall project above fill slope

or shoulder.

DIMENSIONS
D H W L L a b
1-1/2:1 SLOPE | 2:1 SLOPE

1050 1670 | 1900 2020 2640 140 | 90
1200 1820 | 2080 2280 2990 150 | 100
1350 1980 | 2260 2550 3350 180 | 115
1500 2130 {2430 2820 3690 190 | 125
1650 2310 | 2650 3080 4050 215 | 140
1800 2490 | 2830 3350 4400 230 | 150
1950 2650 | 2990 3600 4750 255 | 165
2100 2820 | 3150 3870 5100 265 | 180

20 mm Chamfer shall be provided

#13 Bars @ 150 mm

on allexposed edges.

Each way, Each face
#13 Bars @ 150 mm
Wi Each face, Each way
Concrete Inserts
T Jﬁ % M20 Lag Bolts
o
i T T T T I7 I =} I {—
= RS
[ S Y T ] i Lioa
#13 Bars © 150 mm c-c 600 See Detail B
S Grout wings and Each way, Each face
N endwall to base sections
FRONT ELEVATION SECTION A-A
SPECIFICATION
REFERENCE
PRECAST ENDWALL FOR CIRCULAR PIPE CULVERTS
VIRGINIA DEPARTMENT OF TRANSPORTATION 105
101.06 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 302
ON THIS SHEET ARE IN MILLIMETERS




EW-2APC

Notes:
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

Min 2 per side end of the culvert (where the flow enters the culvert).

/Mox spacing 760 mm

Concrete Inserts
& M20 Lag Bolts

Headwall at the outlet end of the culvert may be
either square edge or bevel edge.

Concrete to be 30 MPa 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 A615M (reinforcing
bars).

Pipe opening as required, 100 mm minimum, 200 mm maximum
larger than O.D. pipe.
Dimensions shown are minimum. Actual measurements moy vary
with manufacturer's tolerances.
In no case shall top of endwall project above fill
slope, ditch slope, or shoulder.
A
o )
X Span X Rise| H w L L a b
‘,4 1-1/2:1 SLOPE | 2:1 SLOPE
PLAN o 1535x975 | 1670| 2410 2020 2640 150 100
Shape to be 1730x1095 | 1670 2640 2020 2640 180| 115
beveled 1920x1220 | 1820 2870 2280 2990 190 | 125
with nortar. |
2110x1340 | 1980 3070 2550 3350 215|140
i 2305x1465 | 2130| 3300 2820 3690 230|150
o ~ ol ) 2495x1585 | 2310| 3500 3080 4050 255|165
+—> Q= 2690x1705| 2490 3730 3350 4400 265|180
— ?vnapinc:fwbre peveled 20 mm Chamfer shall be
provided on all exposed
DETA|L A | w | edges.
| | DETAL B #13 Bars @ 150 mm
| | —I Each way, Each face
| —I_ #13 Bars
| - _._L _f | @ 150 mm
1_ L Eoc: :«oy, Concrete Inserts
I | _Hl_" ach face & M20 Log Bolts
3 : = 3
= P |
—] p— p— e ———————— p—| E—— ] S ————————
s 1T & [ ANE pAlli R HI ESSSaay T
S #13 Bars @ 150 mm c-c / 600 See Detail B
I S Eoch way, Each face
~N
FRONT ELEVATION rout wi 5
rout wings on
end;oll tog base sections SECTION A-A
SPECIFICATION
REFERENCE
05 PRECAST ENDWALL FOR ELLIPTICAL PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 101.07
ON THIS SHEET ARE IN MILLIMETERS




. 30°
DIMENSIONS FOR BEVEL
N\ ON HEADWALL
PIPE 1.D. a b
1050 140 90
1200 150 100
1350 180 15
| 1500 190 125
| 1650 215 140
Koo 1800 230 150
= 1950 255 | 165
—7 — = 2100 265 180
2 #13 Deformed %

crack control
bars

For details of bevel
refer to standard
EW-1,1APC

sheet #101.02

This design to be used
with skews 15° to 37°30'

PLAN

( )

Note:

For Table of Dimensions and
Volumes See Sheet 2 of 2.

2 #13 Deformed
crack control
bars

( This design to be used
with skews 37°30'to 45°

PLAN

Notes: cost of bars for crack control to be included in price
Notes: bid per cubic meter concrete. n
1 Bevel edge is required on the headwall ! All details and dimensions not shown are the same
at the inlet end of the culvert ( where the as Standard EW-2.
4 flow enters the culvert). 4
Headwall at the outlet end of the culvert may All cast in place concrete to be Class 20. For
be either squore edge or bevel edge. precast See Sheet 101.10.
T # On shallow fills, where endwalls are 300 mm or less
I 2 #13 Deformed crack below shoulder line, the top of the endwall shall be
Y control bors. constructed porallel to the grode of the road.
. This item may be precast or cast in place.
SECTION A-A SECTION B-B SECTION C-C
~ _  —Z
T ] Headwoll to be beveled in oll oreos 2 #13 Deformed
except where a conflict with invert or crack control bars.
/\—\ wingwalls occur. // m
Areas to be \ 20 mm Chamfer shall be / // Areos to be
Beveled / provided on all exposed / / \ Beveled /
// \ edges. \
DJO | DAS | C45
I T 1
In no case shall top of'
END ELEVATION endwall project above fil END ELEVATION
o KEW slope, ditch slope, or shoulder. 450 SKEW
30 S Sheet 1 of 2
SPECIFICATION
STANDARD ENDWALLS FOR 1050 mm - 2100 mm PIPE CULVERTS REFERENCE
o o
30° AND 45° SKEW 105
101.08 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT ~ OF TRANSPORTATION 302
i ON THIS SHEET ARE IN MILLIMETERS




EW-2S

TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL

FOR 1-1/2:1FILL SLOPE

DIAMETER OF PIPE CULVERTS

1050 1200 1350 1500 1650 1800 1950 2100
30° SKEW D 30 1230 1400 1580 1760 1930 2110 2290 2460 D 30
J 30 1900 2120 2370 2620 2870 3120 3370 3620 J 30
K 30 1520 1690 1900 2110 2310 2520 2720 2930 K 30
CUBIC METERS | CONC. PIPE 2.55 3.05 3.94 4.88 6.12 7.36 8.83 10.36 CONC. PIPE
CONCRETE C.M. PIPE 2.76 3.34 4.36 5.43 6.86 8.28 10.01 11.84 C.M. PIPE
C 45 1750 1980 2200 2430 2660 2890 3120 3350 C 45
D 45 1500 1720 1940 2150 2370 2580 2800 3010 D 45
H 45 250 250 280 300 330 350 380 400 H 45
45° SKEW | 45 710 770 850 920 1010 1080 170 1240 I 45
J 45 2280 2550 2850 3160 3460 3760 4060 4360 J 45
K 45 1750 1970 2210 2450 2690 2940 3170 3420 K 45
L 45 2480 2800 3120 3440 3770 4090 4420 4740 L 45
M 45 100 100 110 120 130 140 150 160 M 45
S 45 460 520 570 620 680 730 790 840 S 45
CUBIC METERS | CONC. PIPE 3.03 3.67 4.69 5.82 7.25 8.72 10.46 12.24 CONC. PIPE
CONCRETE C.M. PIPE 3.29 4.02 5.20 6.48 8.14 9.84 11.90 14.03 C.M. PIPE
FOR 2:1 FILL SLOPE
DIAMETER OF PIPE CULVERTS
1050 1200 1350 1500 1650 1800 1950 2100
30° SKEW D 30 1230 1400 1580 1760 1930 2110 2290 2460 D 30
J 30 1890 2110 2370 2620 2870 3110 3360 3610 J 30
K 30 1520 1690 1900 2110 2310 2520 2720 2930 K 30
CUBIC METERS | CONC. PIPE 2.54 3.04 3.94 4.88 6.12 7.35 8.82 10.35 CONC. PIPE
CONCRETE C.M. PIPE 2.76 3.33 736 5.43 5.86 8.28 10.00 .83 CM. PIPE
C 45 2280 2580 2890 3190 3500 3800 4110 4420 C 45
D 45 1500 1720 1940 2150 2370 2580 2800 3010 D 45
H 45 250 250 280 300 330 350 380 400 H 45
[ 45 700 760 840 920 1000 1070 1160 1230 [ 45
45° SKEW J 45 2270 2540 2840 3750 3450 3750 3050 4350 J 45
K 45 1750 1970 2210 2450 2690 2940 3170 3420 K 45
L 45 3230 3660 4090 4520 4950 5380 5820 6250 L 45
M 45 100 100 110 120 130 120 150 160 M 45
S 45 450 510 560 620 670 720 780 830 S 45
CUBIC METERS | CONC. PIPE 3.38 413 5.31 6.65 8.27 9.98 12.02 1212 CONC. PIPE
CONCRETE C.M. PIPE 3.64 2.48 5.81 731 9.16 .09 13.46 15.90 CM. PIPE
Sheet 2 of 2
=
STANDARD ENDWALLS FOR 1050 mm - 2100 mm PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION
| UNLESS_OTHERWISE NOTED, ALL DIMENSIONS | 101.09
ON THIS SHEET ARE IN MILLIMETERS




EW-2sPC = i DIMENSIONS
Concrete inserts & M20 Lag 0 H w L L L L o b
Screw. Min 2 per side, 30° 1 .1/2:1| 30° 2:1 | 45°1 1/2:1| 45° 2:1
Max Spacing 760 mm. 1050 1670 2430 2010 2640 2430 3200 140 | 90
1200 1830 2690 2280 2990 2800 3650 150 | 100
1350 1980 2940 2550 3340 3120 4110 180 | 115
1500 2130 3200 2810 3680 3440 4520 190 | 125
1650 2310 3500 3070 4050 3770 4970 215 | 140
1800 2480 3750 3350 4400 4100 5380 | 230 | 150
Mortar 3600 4740 4410 5790 | 255 | 165
3870 5100 4720 6240 265 | 180
DA\
AR
PLAN VIEW
Grout wings and
endwall to base section
Concrete inserts &
M20 Lags Bolts
20 mm Chamfer shall be
provided on all exposed
edges.
| w | Shope to be beveled
#13 Bors 300 mm | | See Detail A Face of with mortar
c-¢c LW, Bk for bevel Headwoll ——F—m]
N o Culvert Wall I
#13 Bors 150 mm c-c EW,,E.F. ‘ T
N _ a |
- Flow
| -
|
T :]: !
o DETAIL A
0
‘ I o Shape to be beveled
5] e e I e e = _ with mortar. /
] I e i - o~ o | !
. [=3 Face of !
Notes: ELEVATION VIEW fsc?rebgete?ls 5 Headwall |
v
Concrete to be 30 MPa minimum compressive strength #13 Bars s !
o 150 mm E.W., E.F. | Culvert Wall |
Reinforcing steel in accordance with ASTM A-615M (reinforcing baors) M [0 T M
Pipe opening as required, 100 mm min., 200 mm max. larger than O.D. pipe. \"‘r,. aoa “' . ‘ N 5‘ Base
22‘&'}???;;’?:wtzlg:gng::mum' Actual measurements may vory with Bevel edge is required on the endwall at the inlet end or
: the culvert (where the flow enters the culvert).
Isnhgﬁd:::se shall top of endwall project above fill slope, ditch slope, or Headwall at the outlet end of the culvert may be either square
’ o edge or bevel edge. DETAIL B
Headwall to be beveled in all areas except where a conflict with
invert or wingwalls occur.
SPECIFICATION
PRECAST ENDWALL FOR PIPE CULVERT e
105
VIRGINIA DEPARTMENT OF TRANSPORTATION 302
101.10 UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
i ON THIS SHEET ARE IN MILLIMETERS




| edges.

Hy

20 mm Chomfer shall be
provided on all exposed

Shape to beveled
with mortar

Notes:

On shallow fills, where endwalls are 300 mm or less
below shoulder line, the top of the endwall shall be
constructed parallel to the grade of the road.

FRONT ELEVATION

This item may be precast or cast in place.

In no case shall top of endwall project above

fill slope, ditch slope or shoulder.

This standord to be used with straight crossings
and skew angles to 15°.

All cast in place Concrete to be Class 20.
For precast See Sheet 101.12.

Quantities given are for one endwall.
All dimensions not given in table

are same as those for single endwalls
for same size of pipe.

Flow
—_—

SIDE

ELEVATION

—— Do not bevel invert

Headwall to be beveled in all areas
except where o conflict with invert
or wingwalls occur.

EW-6

FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
Diometer Cubic Meters Increase Cubic Meters Diometer Cubic Meters |Increase Cubic Meters

D Concrete For D Concrete For

of Pipe I - One Double Each o |® of Pipe S ¢ L One Double Eoch o b
Endwall Additional Pipe Endwall Additional Pipe

300 550 | 610 [ 1770 0.25 0.07 50 [ 30 300 480 610 | 1700 0.26 0.07 50 | 30
375 680 | 760 (2200 0.51 0.14 50 [ 30 375 590 760 | 2110 0.53 0.13 50 | 30
450 810 [ 910 | 2630 0.72 0.19 65 | 40 450 710 910 [ 2530 0.75 0.18 65 | 40
525 or 600 [1060 | 1220 | 3500 1.35 0.34 75 [ 50 600 940 | 1220 | 3380 1.41 0.34 75 | 50
675 or 750 |1320 (1520 | 4360 2.09 0.51 100 | 65 675 or 750 | 1160 | 1520 | 4200 2.19 0.51 100 | 65
825 or 900 [1570)1820 [ 5210 2.95 0.69 15 [ 75 900 1390 | 1820 | 5030 3.12 0.71 15 | 75

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.

SPECIFICATION
REFERENCE

105
302

STANDARD ENDWALLS FOR PIPE CULVERTS

300 mm - 900 mm PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS

101.11




EW-6PC

A=

20 mm Chamfer shall be provided
on all exposed edges

i L | x
NPl
S -t '\4“13 Bars @ 300 mm c-c
Shape to be P Each way, Each face
beveled with — N —_—
G G mortar b o : a
D D | Flow
b of ——
Do not bevel invert \ a
SN
I R S o ] Weld

A<—|

FRONT ELEVATION

FOR CIRCULAR CONCRETE OR
CORRUGATED METAL PIPE

FOR MULTIPLE PIPE ENDWALL

Diometer

D H L S G a b
of pipe

300 610 1770 610 580 50 30
375 680 2200 680 760 50 30
450 760 2630 810 910 65 40
525 or 600 960 3500 1060 1220 75 50
675 or 750 160 4360 1320 1520 100 65
825 or 900 1320 5210 1570 1820 15 75

| 350 | 200 |150N
I I | #13 Bars @ 150 mm c-c
Each way, Each face

SECTION A-A

Notes:

Concrete to be 30 MPa minimum compressive strength.

If pipe is to be skewed the opening will be adjusted to accomodate
angles up to 15°.

Reinforcing steel in accordonce with ASTM A-615M (reinforcing bars).

Pipe opening as required, 100 mm minimum, 200 mm maximum larger
than O.D. pipe.

Dimensions shown are minimum. Actuol meosurements may vary with
maonufacturer's tolerances.

In no case shall top of endwall project above fill slope, ditch slope or
shoulder.

Headwall to be beveled in all areos 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 culvert may be either square
edge or bevel edge.

101.12

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS

SPECIFICATION
PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS =
| VIRGINIA DEPARTMENT OF TRANSPORTATION 00




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 culvert may be
either square edge or bevel edge.

In no case shall top of endwall project
above fill slope, ditch slope or shoulder.

All cast in place concrete to be Class 20.
For precast See Sheet 101.15.

Quontities given are for One Endwall.

EW-6S

< All dimensions not given in table ore same
<\ as those for Single Endwalls for same size
pipe.
\ \ \ \
\\\ \\ R \\ \ \ A )
On shallow fills, where endwalls are 300 mm
. \ or less below shoulder line, the top of the
endwall shall be constructed parallel to
. the grade of the road.
9 .
. \ . _
\\ This item may be precast or cast in place.
30°°
PLAN VIEW 20 mm Chomfer shall be <
provided on all exposed [
edges. A
| L 30 . £
[ T~ Shaope to be beveled
| ) o " —~"with mortaor.
830 :!:
| |
G | 1 G For Details of Bevel
\ I [ / see Standard EW-2,2A
1 1 Sheet 101.03
— —
Do not bevel invert
This stondard to be used with skews 15°to 37°30'".
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
Concrete Increase Concrete Increase
Diometer In One For Eoch Diometer In One For Each
D ¢ S | S| L3o Double Additional o | b D G | S | S| ts0 Double Additional o | b
of pipe Endwall Pipe of pipe Endwall Pipe
Cubic Meters Cubic Meters Cubic Meters | Cubic Meters
300 610 | 550 | 635 | 1855 0.26 0.08 50 | 30 300 610 | 480 | 555 | 1775 0.27 0.08 50 | 30
375 760 | 680 | 785 [2305 0.53 0.16 50 | 30 375 760 | 590 | 680 | 2200 0.55 0.15 50 | 30
450 910 810 | 935 | 2755 0.74 0.22 65 | 40 450 910 | 710 | 820 | 2640 0.77 0.21 65 | 40
525 or 600 [ 1220 | 1060 | 1225 | 3665 1.37 0.39 75 | 50 525 or 600 | 1220 | 940 | 1085 | 3525 1.44 0.39 75 | 50
675 or 750 | 1520 | 1320 | 1525 | 4565 2.12 0.58 100 | 65 675 or 750 | 1520 | 1160 [ 1340 [ 4380 2.24 0.59 100 | 65
825 or 900 | 1820 | 1570 | 1815 | 5455 2.98 0.80 15 | 75 825 or 900 | 1820 [ 1390 | 1605 | 5245 3.17 0.82 NS [ 75
Sheet 10of 2
SPECIFICATION _l_
REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
o
15 300 mm - 900 mm PIPE - 30° SKEW
UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION | ON_THIS SHEET ARE IN' MILLIMETERS 101.13




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 culvert may be
either square edge or bevel edge.

20 mm Chamfer shall be

All cast in place concrete to be Class 20.
For precast See Sheet 101.16.

Quantities given are for One Endwall.

All dimensions not given in toble ore some
as those for Single Endwalls for same size
pipe.

On shallow fills, where endwalls are 300 mm or
less below shoulder line, the top of the

endwall shall be constructed porallel to

the grade of the road.

This item may be precast or cast in place.

In no case shall top of endwall project
above fill slope, ditch slope or shoulder.

PLAN VIEW provided on all exposed /
edges. s
Lss .
| |
[ " Shope to be beveled
- with mortar.
DETAL A -
: S4s ' -
! 1 N— Flow
c c For Details of Bevel
see Standard EW-2,2A
Sheet 101.03
. i
This standord to be used with skews 37°30'to 45°. DETAL B
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
Diometer Concrete In Increase For Diometer Concrete In Increase For
0 One Double Each 0 One Double Eth
c|ls|s L e bou Additional o b sl sls L Additionol o b
of 45 45 Endwall Pipe of 45 45 Endwall Pipe
Pipe Cubic Meters | Cubic Meters Pipe Cubic Meters | Cubic Meters
300 610 | 550( 780 | 2000 0.27 0.10 50 30 300 610 | 480| 680 | 1900 0.28 0.09 50 30
375 760 | 680| 960 | 2480 0.55 0.19 50 30 375 760 | 590| 835 | 2355 0.57 0.19 50 30
450 910 | 810 | 1145 | 2965 0.76 0.26 65 40 450 910 | 710[ 1005| 2825 0.80 0.26 65 40
525 or 600(1220[1060[ 1500 | 3940 1.41 0.48 75 50 525 or 600|1220| 940 1330| 3770 1.50 0.48 75 50
675 or 750]1520|1320| 1865 | 4905 2.17 0.72 100 | 65 675 or 750[1520| 1160| 1640 | 4680 2.32 0.72 100 | 65
825 or 900[1820|1570|2220| 5860 3.03 0.98 15| 75 825 or 900] 1820| 1390| 1965| 5605 3.27 1.01 15| 75
Sheet 2 of 2
SPECIFICATION
STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS REFERENCE
o
500 mm - 900 mm - 45° SKEW 105
302
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
101.14 ON"THIS SHEET ARE IN MILLIMETERS | VIRGINIA DEPARTMENT OF TRANSPORTATION




Notes:
A <-|
3
21
Srg
o
9
N
S
PLAN
| L s |
[ | -
S30
I
G ////-‘\\i:> <:j//ﬂ'\\\\ G
+ + BE

FRONT ELEVATION

Headwall to be beveled in all
areas except where a conflict
with invert or wingwalls occur.

FOR CIRCULAR CONCRETE OR
CORRUGATED METAL PIPE

FOR MULTIPLE PIPE ENDWALL

Diameter
D H L30 S S30 G a b 5
of pipe
300 610 1855 550 635 610 50 30
375 680 2305 680 785 760 50 30
450 760 2775 810 935 910 65 40
525 or 600 960 3665 1060 1225 1220 75 50
675 or 750 1160 4565 1320 1525 1520 100 65
825 or 900 1320 5455 1570 1815 1820 115 75

DETAL A

EW-6SPC

Concrete to be 30 MPa minimum compressive
strength.

Opening for skewed pipe will be adjusted to
accomodate angles of 15° to 37° 30"

Reinforcing steel in accordance with ASTM A-615M
(reinforcing bars).

Pipe opening as required, 100 mm minimum 200 mm
maximum larger than 0.D. pipe.

Dimensions shown gre minimum. Actual measurements
may vary with manufacturer's tolerances.

In no cose shall top of endwall project above fill
slope, ditch slope or shoulder.

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.

20 mm Chamfer shall be
provided on all exposed
edges.

Q_ #13 Bors @ 300 mm c-c
° Each way, Each foce
N oo

sl See detail A

Flow
—

Do not T o
bevel ’[‘\_ Weld
invert
5 —={ ol See detail B
#13 Bars @ 150 mm c¢-c

F" Each way, Eoch face

[200]

Shape to be
beveled with
mor tar

DETAL B

SPECIFICATION
REFERENCE

105
302

PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS
- 30°

300 mm - 900 mm PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SKEW

101.15

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS




EW-6S PC

Notes:

A

350 | 200150
700

PLAN

Concrete to be 30 MPa minimum compressive
strength.

Opening for skewed pipe will be adjusted to
accomodate ongles of 15° to 37°30".

Reinforcing steel in accordance with ASTM A-615M
(reinforcing bars).

Pipe opening as required, 100 mm minimum, 200 mm
maximum larger than O.D. pipe.

Dimensions shown ore minimum. Actual measurements
may vary with manufacturer's tolerances.

In no case shall top of endwall project above fill
slope, ditch slope or shoulder.

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.

20 mm Chamfer shall be e
provided on all exposed \6\°Q

edges. A\ s’rﬁl
i 3 #13 Bors @ 300 mm c-c

Sss N
L‘ o ; Eoch way, Each face
\Bi f:;
T L See detail A
G G _I_
Do not o Weld
bevel ’f‘
invert ~— - See detail B
ol = —
&
FRONT ELEVATION — #13 Bars @ 150 mm c-c
Each way, Each face
Headwall to be beveled in all SECTION A-A
FOR C|RCULAR CONCRETE OR areas except where o conflict
with invert or wingwalls occur.
CORRUGATED METAL PIPE
FOR MULTIPLE PIPE ENDWALL
Shaope to be
Diometer D of beveled with
pipe H Las S Sas G a b mor tar
300 610 2000 550 780 610 50 30
375 680 2480 680 960 760 50 30 o
450 760 2965 810 145 910 65 40
525 or 600 960 3940 1060 1500 1220 75 50 9
675 or 750 1160 4905 1320 1865 1520 100 65
825 or 900 1320 | 5860 1570 2220 1820 15 75

DETAIL A DETAIL B
PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS SREFERENCE
300 mm - 900 mm PIPE - 45° SKEW 105
101.16 UNLESS OTHERWISE NOTED, ALL DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 302
ON THIS SHEET ARE IN MILLIMETERS




Notes: Cost of Bars for crack controlto be included in price bid

per cubic meter concrete.

=T
|

2 #13 Deformed crock
control Bars

=

Al cast in place concrete to be Class 20. For precast
See Sheet 101.18.

Quontities given are for one endwall.

All dimensions not given in tables are some as those
for single endwalls for some size pipe.

On shallow fills, where endwalls are 300 mm or less below
shoulder line, the top of the endwall shall be constructed
parallel to the grade of the road.

This item may be precast or cast in place.

PLAN VIEW

In no case shall top of endwall project above fill
slope, ditch slope or shoulder.

Shape to be beveled
with mortar

Bevel edge is required on the headwall at the
inlet end of the culvert (where the flow enters
the culvert).

Flow
—_—

Headwall at the outlet end of the culvert
may be either square edge or
bevel edge.

Do not beve_l/yl_'
invert |

___

Headwall to be beveled in all
areas except where a conflict
with invert or wingwalls occur.

This standard to be used with straight crossings ond skew angles to 15°.

20 mm Chamfer shall be

rovided on all exposed SIDE VIEW
FRONT VIEW Cdges. e
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1-1/2:1 FILL SLOPE 2:1 FILL SLOPE 1-1/2:1 FILL SLOPE 2:1

DIA. Concrete | Increase For | Concrete | Increase For DIA. Concrete | Increase For | Concrete | Increase For

D s T One Dbl. Each One Dbl. Each o b D s T One Dbl. Each One Dbl. Each o b

OF Endwall Additional Endwall Additional OF Endwall Additional Endwall Additional
PIPE Pipe Pipe PIPE Pipe Pipe

(m3) (m3) (m3) (m3) (m3) (m3) (m3) (m3)

1050 | 1820 | 2890 3.69 0.97 4.20 0.96 140 90 1050 | 1610 | 2680 3.88 0.98 4.38 0.97 140 90
1200 | 2080 | 3300 4.56 1.22 5.20 1.20 150 100 1200 | 1840 | 3060 4.81 1.24 5.45 1.22 150 100
1350 | 2330 | 3700 5.88 1.57 6.72 1.56 180 15 1350 | 2070 | 3440 6.29 1.61 7.08 1.59 180 15
1500 | 2590 | 4110 7.41 1.99 8.50 1.97 190 125 1500 | 2290 | 3820 7.89 2.05 8.97 2.03 190 125
1650 | 2840 | 4520 9.19 2.48 10.56 2.45 215 140 1650 | 2520 | 4200 9.75 2.49 .12 2.47 215 [ 140
1800 | 3090 | 4920 1.21 3.03 12.91 3.00 230 150 1800 | 2750 | 4580 1.98 3.1 13.68 3.08 230 150
1950 | 3350 | 5330 13.46 3.63 15.54 3.60 255 165 1950 | 2980 | 4960 14.46 3.77 16.53 3.74 255 165
2100 | 3600 | 5740 16.17 4.35 18.64 4.29 265 180 2100 | 3210 | 5340 17.38 4.51 19.88 4.48 265 180
SPECIFICATION

REFERENCE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS

105
o 1050 mm - 2100 mm PIPE
VIRGINIA DEPARTMENT OF TRANSPORTATON | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 101.17

ON THIS SHEET ARE IN MILLIMETERS




EW-7PC

Sh to b a Headwall to be beveled in all
N °pled° ,Q: areas except where a conflict
- meo"j:r wi with invert or wingwalls occur.
oo 5
|°.°; . .
!o oi R SRR
o |+ 7 A [} =8 [¢]
N~ 220 *aQ A
4‘0 o
Y - DETAIL B T
~_F
S
DETAIL A } {

Concrete inserts & M20 lag bolts
min. 2 per side, max. spocing 760 mm. —

FOR CONCRETE OR CORRUGATED METAL PIPE
DIMENSIONS
PPE 1D. | H T | s t L o | b
D 11/2:1SLOPE | 2:1SLOPE
050 | 1670 3810 1820 2020 2640 | 140 | 90
1200 | 1820 | 4210 | 2080 2280 2990 | 150 | 100
1350 | 1980 | 4620 | 2330 2550 3350 | 180 [ 115
1500 | 2130 | 5030 | 2590 2820 3690 | 190 | 125
650 | 2310 | 5430 | 2840 3080 4050 | 215 | 140
1800 | 2490 | 5840 | 3090 3350 4400 | 230 | 150
1850 | 2650 | 6240 | 3350 3600 2750 | 255 | 165
2100 | 2820 | 6650 | 3600 3870 5100 | 265 | 180
Notes:

Concrete to be 30 MPa minimum conpressive strength.

If pipe is to be skewed the opening will be odjusted to
accomodate angles up to 15°.

Reinforcing steel in accordance with ASTM A-615M
(reinforcing bars).

Pipe opening as required, 100 mm minimum, 200 mm
moximum lorger than outside diometer pipe.

In no case shall top of endwall project above fill slope,
ditch slope or shoulder.

Dimensions shown are minimum. Actual measurements may
vary with manufacturer's tolerances.

Bevel edge is required on the endwall ot the inlet end of

PLAN ‘100 the culvert (where the flow enters the culvert).
“‘ Heaodwall at the outlet end of the culvert may be either
square edge or bevel edge.
#13 Bars @ 150 mm
T each way, each face
| £°M20 oq botts T
7]
_l_ J_ See Detail A
—I_ 20 mm Chamfer shall be H_\/ ]
| {_ g;r;x;ﬁed on all exposed j—
g |
p— Flow I
| —_—
ol +— — +_| ____________ |__'_ = o T [ — — -%S_DQ]B
T ol il | ===
o ! ! o Grout wings and I 600
o ' endwalls to base section
ELEVATION SECTION A-A
PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS SREFERENCE.
1050 mm - 2100 mm PIPE 105
1011 | UNLESS OTHERWISE NOTED. ALL DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 302




Headwall to be beveled in all areas except where EW-7S
FOR CONCRETE PIPE a conflict with invert or wingwalls occur.
OR Bevel edge is required on the headwall ot the inlet end of
CORRUGATED METAL PIPE the culvert (where the flow enters the culvert).

PIPE b Headwall at the outlet end of the culvert may be either
1.0. e square edge or bevel edge.

1050 140 90 All cast in place Concrete to be Class 20.

1200 150 100 For precast See Sheet 101.21.

1350 180 ns Quantities given are for One Endwall.

1500 190 125

All dimensions not given in table are same as
1650 215 140 those for Single Endwalls for same size pipe.
1800 230 150 On shallow fills, where endwalls are 300 mm or less
1950 255 165 below shoulder line, the top of the endwall
2100 265 180 shallbe constructed parallel to the grade of the road.
This item may be precast or cast in place.
In no case shall top of endwall project
above fill slope, ditch slope or shoulder.
Cost of Bars for crock control to be included in price bid per
Tso cubic meter concrete.

2 #13 Deformed crack
control Bars

b

Shape to be beveled

— — — — e — — — — — — 20 mm Chamfer shall be with mortar.

provided on all exposed K

\ edges. - >
AR i)

)\ %-/ﬁ\\¥ ’M

Do not bevel invertly_ ~

This standard to be used with skews 15° to 37° 30'.

SIDE VIEW
FRONT VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1-1/2:1 FILL SLOPE 2:1 FILL SLOPE 1-1/2:1 FILL SLOPE 2:1
DIA. Concrete Concrete DIA. Concrete Concrete
D In One Increase In One Increase D In One Increase In One Increase
oF S | S30 | T30 Double For Each Double For Each OF S S30 | Tao Double For Each Double For Each
PIPE Endwall Additional Endwall Additional PIPE Endwall Additional Endwall Additional
Cubic Meters Pipe Cubic Meters Pipe Cubic Meters Pipe Cubic Meters Pipe
1050 | 1820 | 2100 | 3340 3.90 1.12 4.40 1.1 1050 | 1610 | 1860 | 3090 4.10 1.12 4.60 1.10
1200 | 2080 | 2400 | 3810 4.81 1.40 5.45 1.39 1200 | 1840 | 2125|3530 5.09 1.41 5.73 1.40
1350 | 2330 | 2690 | 4280 6.21 1.82 7.05 1.80 1350 | 2070 | 2390 | 3970 6.68 1.84 7.44 1.82
1500 [ 2590 [ 2990 [4750 7.82 2.29 8.90 2.27 1500 [2290 | 2645 | 4410 8.35 2.34 9.43 2.32
1650 | 2840 | 3280 | 5220 9.68 2.85 11.05 2.82 1650 | 2520 | 2910 | 4850 10.39 2.93 1.74 2.89
1800 | 3090 | 3570 | 5690 11.80 3.48 13.49 3.45 1800 [2750 | 3175|5290 12.74 3.62 14.40 3.56
1950 | 3350 (3870 [ 6160 14.19 4.19 16.25 4.16 1950 [ 2980 | 3440|5730 15.34 4.35 17.40 4.32
2100 | 3600 | 4155 | 6630 16.88 5.00 19.38 4.96 2100 | 3210 [ 3705 | 6170 18.31 5.22 20.81 5.18

SREFERENCE " STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS

105 1050 mm - 2100 mm PIPE - 30° SKEW

302
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 101.19
ON THIS SHEET ARE IN' MILLIMETERS :




EW-7S

DIM. FOR BEVEL
ON HEADWALL

PIPE

Notes:
size | °|°®

1050 |140 | 90

1200 150 | 100

Headwall to be beveled in all areas except where
a conflict with invert or wingwalls occur.

1350 [180 | 1S | Bevel edge is required on the headwallat the inlet

1500 | 190 | 125 | end of the culvert (where the flow enters the

1650 | 215 | 140 | culvert).

1800 |230| 150 | Headwall at the outlet end of the culvert may be

1950 |255 | 165 | either square edge or bevel edge.

2100 |265 | 180

For precast See Sheet 101.21.

All cast in place Concrete to be Class 20.

Quantities given are for One Endwall.

All dimensions not given in table are some os
PLAN . CZO‘:\l?OIDBe;’?Srmed crack those for Single Endwalls for same size pipe.
45
| | On shallow fills, where endwalls are 300 mm or
| \l | less below shoulder line, the top of the endwall
X 20 mm Chomfer shall be  shall be constructed parallel to the grade of
T T - T T T T T T T T provided on all exposed the road.
45
/_ _\ This item may be precast or cast in place.
/ / In no case shall top of endwall project
/ / [ [ above fill slope, ditch slope, or shoulder.
K This standard to be used with skews 37° 30’
_H_L_ - ~ ,/ to 45°.
~= T T
| | Cost of Bars for crack control to be included in
price bid per cubic meter concrete.
* For details of Headwall bevel see
FRONT VIEW Standord EW-2S sheets 101.08 & 101.09
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1-1/2:1 FILL SLOPE 2:1 FILL SLOPE 1-1/72:1 FILL SLOPE 2:1
Concrete Increase Concrete Increase DIA Concrete Increase Concrete Increase
DIA. In One For Eoch In One For Each i In One For Eoch In One For Eoch
D S | Sas| Tes Double Additional Double Additional o S |S4s|Tas Double Additional Double Additional
OF PIPE Endwall Pipe Endwall Pipe OF PIPE Endwall Pipe Endwall Pipe
Cubic Meters | Cubic Meters | Cubic Meters | Cubic Meters Cubic Meters | Cubic Meters | Cubic Meters | Cubic Meters
1050 | 1820 [2575]| 4090 4.61 1.38 5.21 1.36 1050 1610 (2275|3790 4.84 1.37 5.44 1.35
1200 |2080|2940| 4670 5.69 1.72 6.48 1.70 1200 1840 2600|4330 6.01 1.73 6.80 171
1350 |2330|3295|5240 7.36 2.22 8.37 2.20 1350 [2070[2925]| 4860 7.82 2.25 8.81 2.23
1500 [2590] 3665|5820 9.27 2.81 10.65 2.78 1500 [2290|3240|5400 9.90 2.87 1.28 2.84
1650 |2840/( 4015]| 6390 11.47 3.49 13.11 3.46 1650 2520 3565|5945 12.30 3.59 13.94 3.55
1800 |3090 (4370|6970 13.98 4.26 16.02 4.22 1800 [2750( 3890[ 6480 15.05 4.41 17.08 4.37
1950 |3350(4740|7540 16.81 5.13 19.30 5.09 1950 2980 4215|7020 18.16 5.33 20.64 5.29
2100 |3600 (5090 | 8110 20.00 6.12 23.00 6.08 2100 [ 3210 (4540|7560 21.67 6.38 24.67 6.33
SPECIFICATION
STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS REFERENCE
o]
1050 mm - 2100 mm PIPE - 45° SKEW 10
101.20 UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 302
i ON THIS SHEET ARE IN MILLIMETERS




T EW-7S PC

Concrete Inserts

M20 Lag Bolts

Min. 2 per side

max. spacing 760 mm.

Grout Wing
and Endwalls
to base section

Concrete Inserts
M20 Lag Bolts

20 mm chamfer shall be
provided on all exposed
edges.

FLE—

o

Q' ¥
#13 Bars @ v
150 mm E.W., E.F.

N

For details of headwall bevel
Stondord EW-2SPC Sheet 101.10

=3
0

8

rel

"_____'____o_o_o_o_o_T_o_o_o_"'xr—"“r"'?-h:l'—a'" % .
H M M .. = e o 4 M P W o M | I_*
11 ] |
o
IS}
o~

FRONT ELEVATION

Notes:
FOR CIRCULAR CONCRETE OR CORRUGATED METAL PIPE Concrete to be 30 MPo minimum compressive strength.
DIMENSIONS Reinforcing steel in accordance with ASTM A-615M (reinforcing bars).
[30° 30° Ta5e 450 Pipe opening as required, 100 mm min., 200 mm max. larger than O.D. pipe.
PIPE 1.D.| H T S 1 1/2:1 SLOPE 25 SLOPE | 1 1/L2‘ISL0PE 2_'; SLOPE a b Dir;;-.lensionsf sr:own orf IminimumA Actual Measurements may vary
: : : with manufacturer's tolerances.

1050 11670 |5030 1820 2020 2640 2430 3200 140 | 90 In no case shall top of Endwalls project above fill slope, ditch

1200|1820 |5580 [2080 2280 2990 2800 3650 150 | 100 slope, or shoulder.

1350 1980 | 6170 [2330 2550 3340 3120 4110 180 | 15 . . .

1500 | 2130 6750 |2590 2820 3690 3440 4520 190 | 125 Headwall to be beveled in all areas except where a conflict with

165023107310 [2840] 3080 4050 3770 4970|215 140 invert or wingwolls occur.

1800 2490 (7900 [3090 3350 4400 4100 5380 230|150 Bevel edge is required on the headwall at the inlet end of the

1950 2650 [8480 [3350 3600 4750 4420 5790 |255]165 culvert (where the flow enters the culvert).

2100 |2820|9040 (3600 3870 5100 4720 6240 265|180 Headwall at the outlet end of the culvert may be either square

edge or bevel edge.

SREFERENCE " PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS

05 1050 mm - 2100 mm PIPE 45° SKEW

302
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS_OTHERWISE NOTED, ALL DIMENSIONS 101.21
ON THIS SHEET ARE IN MILLIMETERS :




20 mm Chamfer shall be
L provided on all exposed
edges.

Shape to be beveled
with mortar.

o
SPAN .4:

H
D
RISE

==

('

FRONT ELEVATION

SIDE ELEVATION

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 culvert may be either square
edge or bevel edge.

Notes CORRUGATED METAL PIPE
On shallow fills, where endwalls NOMINAL
are 300 mm or less below shoulder DIMENSIONS OF DIMENSIONS FOR ONE SINGLE ENDWALL cuBiC
line, the top of the endwall shall PIPE ARCH METERS
be constructed parallel to the
grade of the road. Spon Rise CONCRETE a b
This item may be precost or cast S D A 8 ¢ F H L FOR ONE
in place. ENDWALL
All cast in place Concrete to be 430 330 150 280 | 400 150 660 1290 0.20 50 | 30
Class 20. 530 380 150 [ 280 | 400 | 150 710 1550 0.25 65 [ 40
For precast See Sheet 101.23. 610 460 200 | 340 [ 480 [ 200 | 910 | 1850 0.48 75 | 50
710 510 220 | 380 | 530 [ 200 | 960 [ 2100 0.63 75 | 50
In no cose shot \oP of Zf‘td',:""l 885 610 280 | 450 | 660 | 220 | 1090 | 2590 1.05 100] 65
e idar e T siope, ciieh siope, 1060 740 | 300 | 530 | 760 | 220 | 1220 | 3150 1.58 ns| 75
* 1010 790 300 | 530 | 760 [ 220 | 1220 | 3150 1.58 15| 75
1240 840 300 | 530 | 760 | 220 | 1320 | 3630 1.93 140 | 90
* 1160 920 300 | 530 | 760 [ 220 [ 1320 [ 3630 1.93 140 | 90
1440 970 300 | 610 | 830 | 220 | 1440 | 4210 2.62 150 | 100
#1340 1050 300 | 610 [ 830 | 220 | 1440 | 4210 2.62 150 100

*75 mm x 25 mm and 125 x 25 mm corrugation dimensions.

STANDARD ENDWALLS FOR PIPE ARCHES SREFERENGE "

330 mm - 1050 mm RISE 105

ON THIS SHEET ARE IN MILLIMETERS

101.22 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 302




L
20 mm Chamfer shall be
A provided on all exposed
edges.
#13 @ 300 mm c.c. '
each way, 3
S each face \
SPAN "L
Shape to beveledL
with mortar.
T
3
o.n
@| #13 @ 150 mm c.c.
:ggz % / w )
. AT PSEREP NN B
] AR I S PO e
350 200 150
[
A <J
FRONT ELEVATION SECTION A-A
- . PRECAST ENDWALL DIMENSIONS
Concrete to be 30 MPa minimum compressive strength.
S SPAN D RISE H L a b
If pipe is to be skewed the opening will be odjusted to 430 330 500 1220 50 30
occommodate. 530 380 550 1520 65 40
Reinforcing steel in accordance with ASTM A-615M 610 460 710 1820 75 50
(reinforcing bars) 710 510 760 2130 75 50
1 4 1
Pipe Arch openings os required, 100 mm minimum, 200 mm 885 610 860 2430 00 65
larger than outside dimensions of pipe arch. * 1010 790 990 3040 15 75
1060 740 990 3040 15 75
Dimensions shown are minimum. Actual measurements * 1160 920 1090 3650 140 90
may vary with manufacturer's tolerance 1240 840 1090 3650 140 90
In no case shall top of endwall project above fill slope * 1340 1050 1220 3960 150 100
ditch slope, or shoulder. ! 1440 970 1220 3960 150 100

Heodwall to be beveled in all oreos except where o 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 culvert may be either square

edge or bevel edge.

* Dimensions for 75 mm x 25 mm oand 125 x 25 mm corrugation

EW-9PC

SPECIFICATION
S PRECAST ENDWALLS FOR PIPE ARCHES
302 VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

101.23




REVISED ON 8/97

EW-10

20 mm Chamfer shall be

L provided on all exposed
I I edges.
Shape to be beveled
G | M a with mortar.
IR
a
SPAN SPAN 2o
S @
K /J K /J Do not bevel invert

Notes:

FRONT ELEVATION

On shallow fills, where endwalls are 300 mm or less below shoulder line, the top of
the endwall shall be constructed parallel to the grade of the road.

CORRUGATED METAL PIPE
NOMINAL DIMENSIONS FOR ONE
DIASIEPNE'SlgggHOF DOUBLE ENDWALL CUBIC METERS CONCRETE
One Increase For a b
Span S Rise D M G L Double | Each Additional
Endwall Pipe Arch
430 330 760 660 2080 0.31 0.1 50 30
530 380 860 780 2420 0.37 0.12 65 40
610 460 940 940 2820 0.70 0.21 75 50
710 510 1040 1060 3160 0.90 0.27 75 50
875 610 1220 1290 3800 1.45 0.40 100 65
1060 740 1470 1570 4610 2.18 0.60 115 75
* 1010 790 1470 1570 4610 2.18 0.60 115 75
1240 840 1700 1820 5340 2.64 0.71 140 90
* 1160 920 1700 1820 5340 2.64 0.71 140 90
1440 970 1980 2100 6180 3.57 0.95 150 100
* 1340 1050 1980 2100 6180 3.57 0.95 150 100
*75 mm x 25 mm and 125 x 25 mm corrugation dimensions.

SIDE ELEVATION

Notes:
This item may be precast or cast in place.

All dimensions not given in table are same as those for single
endwalls for the same size pipe arch.

All cast in place concrete to be Class 20.
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 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 culvert may be either square
edge or bevel edge.

SPECIFICATION

STANDARD ENDWALLS FOR MULTIPLE PIPE ARCHES REFERENCE
1050 mm RISE 105

101.24

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

330 mm

VIRGINIA DEPARTMENT OF TRANSPORTATION 302




A <—| edges. 2
T
~#13 Bars @ 300 mm
: c-c, Eoch Way,
o | Each Face
G | M | | — Shope to be beveled
1 1 J_ 2 with mortar.
T
Flow
o —_—
S S
Do not bevel
L J invert
_T, T a— P v #13 Bors @ 150 mm
QL= . — ;.A_' . .A?/ c-c, Each Way,
- - X Each Face
| 350 | 200 | 150 T~ weld
1 1 1
A
FRONT ELEVATION SECTION A-A
PRECAST ENDWALL DIMENSIONS
Notes: S D M G L H o b
430 330 760 660 2080 680 50 30
Concrete to be 30 MPa minimum compressive strength. 530 380 860 780 2420 730 65 40
If pipe is to be skewed the opening will be adjusted to accommodate. 610 460 940 940 2820 810 75 S0
Reinforci teel i d ith ASTM A615M (reinforcing bars) 710 510 1040 1060 3160 860 75 50
einforcing steel in accordonce wi reinforcing bars). 885 510 1220 1290 3800 960 100 65
Pipe Arch opening os required 100 mm minimum, 200 mm maximum * 1010 790 1470 1570 4610 1090 15 75
larger than outside dimensions of pipe arch. 1060 740 1270 1570 2610 1090 5 75
Dimensions shown are minimum. Actual measurements may vary with * 1160 920 1700 1820 5340 1190 140 90
monufocturer’s toleronce. 1240 | 840 | 1700 [ 1820 [ 5340 | 1190 140 [ 90
In no cose shall top of endwall project above fill slope, ditch, *1340 | 1050 | 1980 2100 6180 1320 150 | 100
or shoulder. 1440 | 970 1980 2100 6180 1320 150 100

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 culvert may be either square
edge or bevel edge.

20 mm Chomfer shall be
provided on all exposed

* Dimensions for 75 x 25 mm ond 125 x 25 mm corrugation

SPECIFICATION
REFERENCE

105
302

PRECAST ENDWALLS FOR MULTIPLE PIPE ARCHES

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

101.25




EW-11

W x 1220 x 13 mm Galvanized Plaote

1. 200 mm for 300 to 900 mm diameter Pipes
300 for 1050 mm to 1500 mm diameter Pipes

2. Slope os specified on typical section.

3. Weep hole with 300 x 300 mm plastic hardware
cloth 6.4 mm mesh or galvanized steel wire,
minimum wire diometer 0.76 mm number 4 mesh
hardware cloth anchored firmly outside
of structure.

o] Var. ol — —

N, :300 Typical % w of

o } 300 Typical |I:I| o:

o 3v°r, |j =
Notes: PLAN VIEW

Headwall to be beveled in all oreas
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 culvert
may be either square edge or bevel edge. /See note #1

L

For center supp
see detail sheet
2 of 3

Bottom of structure
to be on some grode
as pipe

ort

See Detail B
Sheet 2 of 3

/LMS Bars
]
~— Flow
atef % T
Coquired - _
2400 c-c typ.—~ —_ 300 Ié 8
b o= ©f
o, R = 4 — —
i T R : = 7 3
N PRI IR ERE IEN

W x 1220 x 13 mm

See note #1
See note #2 | ,I/ w

BENDING DIAGRAM

Pin. Dio.
95 mm

Vories

635
Bars B

Standard EW-11to be installed
so the grate configuration is
always perpendicular to the
edge of shoulder.

Galvanized Plate

Notes:

All cast in place concrete to be Class 20.
For precast use 30 MPa min.

Reinforcing steel to have a minimum

40 mm cover.

For tabulation of dimensions and quontities
see Sheet 3 of 3.

This item may be precast or cast in place.

All pipe for grate, structural tubing, and
related hardware to be galvanized.

Standard EW-11 to be installed so the grate
configuration is always perpendicular to
the edge of shoulder.

See note #1
4

| Bors B size #16
@ 200 mm c-c

all other

reinforcing bars

are size #16

@ 300 mm c-c

ﬁnm weep

I Porous Backfill @

2020,

o )
- 3 gggkrillefgogﬁlesiég) be provided ot end of porous Do not bevel invert |_ _ J ;67080 c:'g;ng’
150 See Detail A L - Lenath of P Backfill, Not f 1 Aggregate.
\ Sheet 2 of 3 I?/;ngths Lz’;g thgn 3c(>5r6>6xsmrgc T et Ter Hardware Cloth.
Joint may be keyed, doweled, or See note #3
epoxy grouted SECTION A-A GRSAéTCETlgEMS_VBED
Sheet 10of 3
SPECIFICATION
PIPE ENDWALL WITH LOAD-CARRYING GRATE REFERENCE
FOR 300 mm - 1500 mm PIPES 05
101.26 UNLESS QIHERWISE NOTED. Al DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 302




M16 x 175 mm Hex head bolt
with flat washers & self

locking nuts

300 mm Clear | Voriable

% Structural tubing to be extended to within
50 mm of outside face of sidewalls.

I 1 T

| .— 10 mm steel plate "/\
{

114 mm 0.D. ,,\ J 6.4 mm Weld \ J
. ] .
Pipe /_eoch side N L

20 mm diometer Holes

EW-1

50

15

=
4 N

©
~
[7e)

2 - M12 diameter x 100 mm
Stud shear connectors

L= A

CENTER SUPPORT
(Elevation)
Hook Bolts M12 x 150 mm x (40 mm Right angle Hook Bolts M12 x 150 mm x (40 mm Right
bend) with flat washer & self locking nut. angle bend) with flat washer & self locking nut.
16 mm holes to be provided in plate, centered 16 mm holes to be provided in plate, centered

between pipes and side walls.

between pipes aond side walls.

0.D. pipe

~~ % TS203 x 102 x 6.4 mm
Structural Tubing

200

SECTION A-A

M16 x 175 mm Hex head bolts
with flat washers & self
locking nuts

10 mm Steel Plate

0.D. pipe
100
0.D. Pipe o % TS203 x 102 x
Q 6.4 mm
o, 0o Structural Tubing
T~~~ W x 100 x 13 mm o508
4., Galvanized plate N9
. a ) a, a, -
- - . : I o,_o
* % . } 'b,-'.:-'.,g &°R
Pipe End Cop (5 mm Flot Plote) 150
welded to upper end of Pipe Grate.
200
or
DETAL B 300 DETAL A CENTER SUPPORT
% % Notches for pipe to be formed in concrete
so that pipe will fit snug but con be removed.
Sheet 2 of 3
SPECIFICATION
REFERENGE PIPE ENDWALL WITH LOAD-CARRYING GRATE
08 FOR 300 mm - 1500 mm PIPES

302 VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLESS OTHERWISE NOTED. ALL DIMENSIONS | 191,27




EW-11

4 :1SLOPE
Pijj
Size H L W eipe 0.0. hé%'q nggj L, Ly L, Ls
PIPE GRATE 300 560 | 2240|600 90 1 2610
TYPE 1- 90 mm 0.D. 375 or 450 725 | 2900 | 600 90 1 3290
TYPE ll= 100 mm O.D. 525 or 600 890 3560 | 900 100 2 3970 .
TYPE - 115 mm 0.D. 675 or 750 1055 | 4220 | 900 | 100 2 4650 No Center Support Required
Length of grate to be determined 825 or 900 1220 4880 | 1210 15 3 5335
by L, x Number of pipes required 1050 1385 5540 | 1210 15 3 6015
1200 1550 6200 | 1510 15 3 6770 3180 3620 3155
1350 1715 6860 [ 1820 15 4 7455 3865 3620 3840
1500 1880 7520 (1820 15 4 8140 4550 3620 4520
DIMENSIONS FOR BEVEL
ON HEADWALL 6 :1SLOPE
i Pijj
e ° b Sire H LY [ pipe 0. No.Pipes [, Ls L, L
300 50 30 300 560 3360 | 600 87 1 3700
375 or 450 60 35 375 or 450 725 4350 | 600 100 1 4705 No Center Support Required
525 or 600 75 50 525 or 600 890 5340 | 900 12 2 5715
675 or 750 100 60 675 or 75Q 1055 6330 | 900 12 2 6705 1375 5295 1410
825 or 900 15 75 825 or 900 1220 | 7320 | 1210 12 3 7705 2430 5295 2415
1050 135 90 1050 1375 8250 | 1210 12 3 8815 3540 5295 3520
1200 150 100 1200 1550 9300 | 1510 12 3 9805 4540 5295 4525
1350 175 15 1350 1715 10290 | 1820 12 4 10820 5545 5295 5525
1500 190 125 1500 1880 9400 | 1820 12 4 1825 5930 5915 5915
APPROXIMATE QUANTITIES
S :1SLOPE Pi Concr:te: : Pi Concr:te: : Pi Concr:te: :
Pipe N L W ] Pipe Grote 3 sive | cubic meters R:i?\f, sive | cubic_meters R:i?\f, she | cubic meters R:i?\f,
Size Pipe No. Pipes L 5 Co_nc4 C:M4 Steel Cc_mo C_.M Steel anc. C_.M. Steel
0.D. Req'd. 2 ol Pipe Pipe Pipe Pipe Pipe Pipe
300 560 1680 | 600 90 1 2070 2 300 0.73 | 0.74 109 300 0.90 | 0.90 140 300 1.25 1.27 201
375 or 450 725 2175 | 600 90 1 2600 g 1375 or 450 0.97 | 0.99 149|375 or 450 1.21 1.23 193 |375 or 450 1.74 1.77 281
525 or 600 890 2670 | 900 90 2 3120 ;: 525 or 600 1.76 1.80 219|525 or 600| 1-87 1.90 285 525 or 00| 2.72 | 2.75 416
675 or 750| 1055 3165 | 900 90 2 3640 |0 675 or 750| 1.82 | 1.87 | 276 |s75 or 750 2.30 | 2.30 | 357 675 or 750 3.33 | 3.37 | 525
B25 or 900| 1220 | 3660 | 1210 100 3 4160 |8 825 or 900] 2.51 | 2.59 | 367 g5 or oo 3.21 | 3.28 | 480 [g25 or g00| 4.60 | 4.66 | 706
1050 1385 4155 | 1210 100 3 4680 § 1050 4.80 | 4.94 476 1050 6.16 6.29 621 1050 8.87 | 9.00 906
1200 1550 | 4650 | 1510 115 3 5195 | o 1200 | 617 | 6.34 | 602 | 1000 | 7.87 | 803 | 747 | 1200 | 135 | n.51 [ nao
1350 1715 5145 | 1820 115 4 5730 |< 1350 | 7.67 | 7.87 | 731 1350 | 9.79 | 9.99 | 955 1350 | 14.13 [ 14.33 | 1403
1500 1880 5640 | 1820 15 4 6250 1500 8.55 | 8.80 828 1500 10.99 | 11.23 | 1085 1500 15.93 | 16.17 | 1595
Sheet 3 of 3
SPECIFICATION
PIPE ENDWALL WITH LOAD - CARRYING GRATE REFERENCE
FOR 300 mm x 1500 mm PIPES 105
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/— Bars C

300 c-¢

Bars D Bars B See Detail A
= A N

_._-_._-_._n_n_—l_.—_Ll:l:‘:_Al::l:.:@:l:'_ltl

['] ‘. ['] [ ] [ ] _.__._._,ﬁ._..—.—.—.—‘—.l

)
o]

A
Lgo
o ©
o
e}

20 mm Chamfer shall

\_ Bars D Bors B —V

edges.

PLAN VIEW

(Grate Removed)

3
™ ==F

>

be

provided on all exposed

DIMENSIONS FOR BEVEL
ON HEADWALL

PIPE SIZE ° e

300 50 [ 30

375 50 | 30

450 65 | 40

525 or 600 | 75 | 50

50 mm diometer Bor @ 15.9
kg/m or No. 14 Billet Steel Bor @
1.4 kg/m (ASTM AB15M
Grode 400)

EW-T1A

No holes are to

be provided in

L 51x 51x 9.5 mm
when solid bars

ore used.

\
SEE DETAL A —]
1]
SEE DETAL B
Notes:

In no case shall top of endwall project above fill slope, ditch

slope, or shoulder.

SECTION A-A

Headwall to be beveled in all area
a conflict with invert or wingwalls

Class 20 concrete to be used if cast in place, 30 MPao if precost.

Reinforcing steel to have a minimum 40 mm concrete cover.
For schedule of reinforcing steel, dimensions, and quantities see

sheet 2 of 2.

This item may be precast or cast in place.

Bevel edge is required on headwa

the culvert).

Headwall ot the outlet end of the
either square edge or bevel edge.

Bottom of Structure to be on the same grade as drainage

s except where
occur.

Il at the

inlet end of the culvert (where the flow enters

g,

DETAIL A

L 51x 51x 9.5 mm
L 64 x 64 x 6.4 mm

M12 x 100 mm Stud Shear
connector @ 300 mm c-c

1080

=]
~

— ]
I———l 215 mm c-c Typ.

GRATE SECTION DETAIL

culvert may be

A Shape to be
ditch. beveled with
mortaor
Do not
bevel
invert
DETAIL DETAILL B
Sheet 10of 2
SPECIFICATION
REFERENCE PIPE ENDWALL WITH LOAD - CARRYING GRATE
09 FOR 300 mm - 600 mm PIPES
302 VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLgﬁSTSéHEsﬁ\g?F k"gETER- GI'[LU&[:N}%NR%ONS 101.29




EW-11A

No. 14 Billet Steel
Bar

56.13

BARS C

|

DIMENSIONS APPROXIMATE QUANTITIES
Pipe Si A B C b Concrete
pe Size ° Pipe Cubic Meters R:i?-.f ":)c;- Ltzn%t:
300 3450 635 3240 50 30 Size Cone. cm Steei | Grote |cut from
375 4470 735 4270 50 30 Pipe Pipe Sections | ! grate
450 | 5230 | 80 | 5030 | 65 40 200 | o862 | 0871 | o4 3 °
525 or 600 6755 965 6565 75 50 375 1172 1183 73 ¢ >
450 1420 | 1.436 91 5 368
525to 600| 1.964 | 1.989 125 6 0
* Grotes will be 84 mm short.
SCHEDULE OF REINFORCING STEEL BENDING DIAGRAM
Pipe BARS A BARS B BARS C BARS D Pipe Size x X
Size Size| No. |[SPA.| Length [Size|No. |SPA. Length Size| No. |[SPA.| Length [Size| No. |SPA. Length 300 3325 _\1
- = n
300 [ #13| 5 [200| 3505 | 13|17 |200| 11550 ar7s | #13| 2 | - | 1422 | 13| 4 |200] 1570' T 3350 375 4340 =i
375 |#3| 5 [200| 4520 |#13|22 {200 1115V 505 [ #13| 2 | - | 422 [m3] 4 [200],552%0S, 450 450 5105
450 | 3| 5 [200| 5280 | 13|26 (200 ;115Y50S5,50 [ W13 2 | - | w22 [m3] 6 [200] 1550950 530 to 610 6630 |BARS A
525 to 600 #13| 5 [200] 6810 | #13| 33 (200 1115V 5,40 [#13| 2 | - | w22 [m3] 8 [200] g535Y9%%s5 Pipe Size Y BARS B
300 varies
485 to 150 -
375 varies N
APPROXIMATE WEIGHT PP B
F GRAT 660 to 150 —
OF CRATE 525 to 600 5,00 &% ||« ]
TYPE kg ° 810 to 150
810
M50 Bar 71.98

300

Sheet 2 of 2

PIPE ENDWALL

FOR 300 mm

101.30

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

WITH LOAD

CARRYING GRATE

600 mm PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
233
302




S #16 Bars @ 150 mm each way

#16 Bars @ 150 mm c-c

EW-11APC

\*—|

s T T [s ] _—_a—l— = —_— ]
o’ . caLt " °
A ' . T A .l Loy
v ‘ . -
. T | . o < L. | 8 T "
—L — . . . e e Le]
. . . a
L lT BJ 2t . e
Q P — - I o
Ses g1 [+ I g
| M20 X 200 mm Lag Boits |20 | 610 [0] ™o Precast DIMENSIONS
e s s+ o e e« = . o0 ]’/ into concrete inserts P I Footing PIPE SIZE | H | S
150 300 480500
200 50 ——H—-—I 375 585|605
450 660 | 680
L ———I—— 50 1
100 i | Precast Wings -3 525 or 600[ 810|830
PLAN #16 B (]
ors N Shaope to be
150 mm c-c beveled with
Cost in ploce or precast mor tar
Curtain Wall shall be G .
included in the Tope —T~ See Detail A -
cost for EW-11 0 18 ] \ - —
! X Precast Wings Jre}
) °
I A ‘\tp't/ See Detail B /MZO x 200 mm Lag Bolts ——
2+ e o e .o ‘_o e e~ with Washers
Joint be keyed, doweled ted DETALL A
oint may be keyed, doweled or epoxy groute
#10 Bars @ 150 mm c-c END WALL DETAIL 1 N
[Bd] #10 Bors @ 300 mm c.c. ‘8 #16 @ 150 mm c-c
——H——150 o . . — 7 . 1
SECTION A-A #16 @ 150 mm c-c Q N o it :,
150 [150 | 610 [150 |
I T T 1
o #16 @ 150 mm c-c /%ge:':m EC-2
..‘: olar— |_"_.__a_',_;_,\vd—_——— DETA”_ B
. 8 0 : e ‘e 'y Y . b PR S
ct 100 ! ! L ! Headwall to be beveled in all areas
°. except where a conflict with invert
- or wingwalls occur.
* FOOTING DETAIL Bevel edge is required on the headwall
A P - . at the inlet end of the culvert (where
Concrete to be 30 MPo minimum compressive the flow enters the culvert).
strength. If pipe is to be skewed, the opening
will be adjusted to accommodate. Headwoll ot the outlet end of the
Reinforcing steel in occordance with ASTM A615M culvert may be either square edge or
WING WALL DETAIL (reinforcing bars). Pipe opening as required, bevel edge.
100 mm min., 200 mm mox. larger than 0.D.
DIMENSIONS pipe. Dimensions shown are minimum. Actual
dimensions may vary with manufacturer.
PIPE SIZE L H G o b Bottom of Structure to be on the same grade
300 3350 535 3240 50 30 as drainage ditch.
375 4360 635 4245 50 30 For details of grate and number of grates
450 5130 710 5000 65 40 required see EW-11A
525 or 600| 6650 865 6555 75 50 20 mm Chamfer shall be provided on all exposed edges.
SREFERENGE PIPE ENDWALL WITH LOAD - CARRYING GRATE
REFERENCE
s FOR 300 mm - 600 mm PIPES
302 UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION ON-THIS SHEET ARE IN MILLIMETERS 101.31




REVISED ON 2/01

EW-12

Bevel Slot Detail
(permitted for easy
form removal)

A | A
o
(1) 2
_ = = = |
g 2
2_______ 10 3| | @
T T |
— T >
0 Ire)
Lo | o)
150 150
L
\ PLAN
S E‘ o
=2
T Slobe
{ 8
o ‘ 47 min, grade —w
8 1o 3
o Q ) °
- =3
o »
o]
SECTION A-A
CLASS 20
PIPE 1.D. SLOPE DIMENSIONS CONCRETE
L H CUBIC METERS
100 2:1 750 375 0.13
100 4:1 1340 335 0.21
150 2:1 870 435 0.16
150 4:1 1600 400 0.27

Notes:

Typical endwall to be placed at the ends of all
underdrain outlets. Endwall to be installed
perpendiculor to roadway ond flush with the slope.

Outlet pipes shall be rigid nonperforated,
smooth-bore pipe, meeting the requirements of 480 kPa tested
according to ASTM 2412.

Expanded steel mesh (flattened) shall have

openings of approx. 13 mm x 13 mm ond weigh approx.
4 kg/mZ2. Mesh shall be galvanized in accordance

with ASTM A-123M. The mesh shall extend o minimum
of 25 mm above the 0.D. of the pipe, and is a

barrier for rodents, etc. The slot for the steel

mesh is to be constructed so that the mesh can be
removed for cleanout purposes.

This item may be precast or cast in place.

Expanded Steel Mesh (flattened)

T
NUEN]

ISOMETRIC

STANDARD ENDWALL FOR PIPE UNDERDRAIN

101.32

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS
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