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All dimensions are in millimeters (mm) except as noted.

M-42M or M-53M, Grade 420.
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SECTION THRU BARREL

BAR h

BAR a

DESIGN STRESSES

1 1

1

h h

h

h h

Const. Jt.

a

a

cl.

a

Const. Jt.

2

2

1
v

v

2

cl.

c
l.

c
l.

c
l.

Tilt hook of a bars

min. cl.

1

BILL OF MATERIAL

1 

1

1 

2 

3

4

2

5

a

a

h 

h

h

h

h

h

v

C

6h

15
0

5
0

5
0

#13

#13

#13

4.80

LOADING  MS18 & ALT.

fy = 420 MPa

f’c = 24 MPa

Bar No. Size Shape

Reinforcement Bars   

Concrete Box Culverts

Length (m)

kg

m3

if necessary for 40 mm

40

4
0

40

1.52 m

1.82 m

150150

18
0

15
0

1.
2
2
 

m

1.
5
5
 

m

1.70 m180 180

#16

1.70

2.06

17

12

#19

#13

8 #16

6

#13 1.48

c
td
 
E
a
. 

W
a
ll

B
o
lt
s
 

@
 
4
8
0

3
 
E

x
p
a
n
s
io

n

Top a Bottom

@ 600 cts.

3 Expansion Bolts

1.52 m

1.
2
2
 

m

     230 mm into new concrete.

     Hooked bolts shall extend a minimum of

Note: Expansion bolts shall be M20 hooked bolts.

Typ.

203

Typ.

102

12 Expansion Bolts

Total Required =

17-#13 a  bars at |600 cts.   

45-#16 a bars at 220 cts. 

45-#16 a bars at 220 cts.

1.
5
2
 

m
15

0
15

0

Culvert Extension

9.75 m

45-#13 v bars at 220 cts. Each Wall 

18
0

1.
2
2
 

m
15

0

300

9.75 m |7.75 m

17.50 m

  U.S. Route 136

~ Roadway

1.
2
2
 

m
3
0
5

3
0
5

1.
5
2
 

m
3
0
5

3
0
5

Sta. 94+878.205

~ Roadway

Bolt Detail

See Expansion

90

9.70

9.70

9.70

90

VERMILION COUNTY

SECTION 36(W,RS-1) & 34Z-2(W,RS)

F.A. RTE. 729 (US 136)

STA. 94+878.205

BOX CULVERT EXTENSION

(T
y
p
)

|
 
15

0

6
-
#

13
 
h
 
b
a
r
s
 
a
t 

3
0
0
 
c
ts
. 

2
-
#

19
 
h
 
b
a
r
s
 
a
t 

T
o
p
 
o
f

4
-
#

19
 
h
 
b
a
r
s
 
a
t 

4
6
0
 
c
ts
. 

4
-
#

16
 
h
 
 
b
a
r
s
 
a
t

150

|7.75 m

Expansion Bolts (M20) Ea.

m

Elev. 190.20

b 6 #13 8.30

6

2

10

16

#19

#13

#16

3.34

3.46

4.80

v #13

10 1.88

18 2.77

2v 20 #16 2.66

3v 19 #13 1.25

~ 750 } Pipe

~ 1200 } Pipe

(Cut to fit)

Top of head wall

2 #19 h3

Joint

Construction

LONG. SECTION

6

2.92 m

BAR h  

5
4
0

380

5

540

1BAR V

2
.2

3
 

m

640

BAR C

640

6
0
0

550

2BAR V

2
.1
1 

m

550

3BAR V

7
0
0

Joint

Construction

6
0
0

h4 h4

c

5h or h6

5h or h6

C

C

1235

12

Existing Culvert

End of

5
4
0

2.80 m

7 h 14 #13 1.88

c
:\

p
w
_

w
o
r
k
\
p

w
i
d
o
t
\
c
e
a
r
l
o
c
k
j
d
\
d
0
3
1
3
2
4
1
\
c
u
l
v
e
r
t
.d

g
n

8
/
1
7
/
2
0
1
2

END VIEW OF EXISTING BAREL

EXPANSION BOLT DETAILS

16.64

Chain Link Fence, 1.2m 10.00

Specifications.

the fence shall conform to Section 664 of the Standard

behind the headwall and wingwalls.  All work regarding

The Chain Link Fence, 1.2 meter, shall be erected

See Sheet # 2 of 2 for Wingwall and Apron Details.

All construction joints shall be bonded.


