
necessary for 1�’’ min. cl.

Tilt hook of a  bars if

cl.

1�’’ cl.

1�’’

c
l.

1�
’’

c
l.

2
’’

c
l.

2
’’

BAR a 

1

2

1

2

1 1

2

BAR d

h h

a
v

Const. Jt.

h

Const. Jt.

v

h a

a

6
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h

1

1’-0’’

SECTION THRU HEADWALL

R
=
6
’’

�’’ Drip Notch

(Up Stream End Only)

h

3

4

1 

2

1 

2 

1

BILL OF MATERIAL

Bar No. Size Length Shape

a

a

d

h

h

h

h

v

v

#4

#5

#5

#4

2’-0’’

SECTION A-A

4’-8’’8" 8"

cl.

1�’’

cl.

1�’’

c
l.

2
’’

c
l.

2
’’

1 1

2

Const. Jt.

h a

a

6
’’

SECTION B-B

c
l.

2
’’

2

Const. Jt.

a

6
’’

VIEW C-C

5’-0"

4’-0"6" 6"

4
’-

2
"

6
"

7
"

5
’-

3
"

6" 4’-0" 6"

Inside Face

h4

v1 or v2

h3

h4
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7
"

Back Face

7
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6
"

1’
-
0
"

1’-0"

2
’-

9
�

"

3
’-

4
�

" 1�"

cl.

5

6

h

h

1

s

s

2v

DESCRIPTION UNIT QTY.

Reinforcement Bars

(For Information Only)

Cu. Yd.

Pound

1  

1

Cu
t L
ine

BARS v & v2

STA. 975+67.77 RT.

3a

#6

#6 4’-8’’

4’-8’’

6’-0’’

12

23

48

10

#6

#4

#5

#5

#5

#5

#4

#4

#4 3’-9’’

3’-1’’

7

10

8

8

2

2

2

5

10

6’-3’’

2v

c
l.

1�
"

E
a
c
h
 

C
o
r
n
e
r

a
t 

10
"
 
c
ts
.

a
t 

10
"
 
c
ts
.

8h #55

5’-0"

4’-8’’

10"

3
’-

0
"

1’-4’’

v
2v

BAR s 

9
’’

5’’

4
�
"

BAR s

9
’’

9’’

4
�
"

4
�
"
R

16’-1’’

6’-5’’

12’-2’’

7’-3’’

5’-9’’24

13

8 #4

v2

v 1’-4"

BAR v1 FIELD CUTTING DIAGRAM

3
’-

3
"

5
’-

4
’’

8
’-

7
"

13-#4 v bars

2’-0"

typ.

2’-0"

typ.

to
 
5
’-

2
"

2’-0"

typ.

4
’-

11
"

BOX CULVERT END SECTION WITH DROP BOX DETAILS

SHEET NO. 3 OF 7 SHEETS

AEU

DLS

AWH

AEU

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

Provide a double layer of 12’’ x 12’’

(to be removed with formwork)

�’’ Square foam blockout around PVC drain

in the contract unit price for the end section.)

drain details will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

CA11 coarse aggregate placed over drain

12’’ x 12’’ x 6" block of CA5, CA7, or

(Adjust location to clear reinforcement)

3’’ } PVC drain cast with the concrete

6"

6
"

5.8

1,340

Concrete Box Culverts

4’-4’’

9h #58 2’-8’’

10h #610 2’-3’’

V
a
r
ie
s
 
f
r
o

m
 
2
’-

9
�

"

v1

3
’-

3
"

5
’-

4
"

5
-
#

5
 
d
 
b
a
r
s

5
-
#

5
 
h
8
 
b
a
r
s

16h #58 3’-0’’

Structures

of Unsuitable Material for

Limits of Removal & Disposal

Structures

of Unsuitable Material for

Limits of Removal & Disposal

Structures

of Unsuitable Material for

Limits of Removal & Disposal

11’-3’’

10’-4’’

9’-2’’
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AEU

DLS

AWH

AEU

LONGITUDINAL SECTION

See Detail A

See Detail B

�

DETAIL A

3�’’ 1�’’

AA

~ �’’ } hole

runner pipe

4’’ } (Nom.) steel

5
’’

4
’’

2
’’

‘ �’’ x 5�’’ x 7’’

�’’ } (Nom.) steel pipe

Formed hole using

‘ �’’, typ.

~ �’’ } bolt in �’’ } hole

~ �’’ } hole in �’’ ‘

side)

‘ washer (typ. each

w/ 2�’’ x 2�’’ x�’’

~ �’’ } thru bolt 

VIEW A-A

GENERAL NOTES

3
�
’’

3
�
’’

3
�
’’

2
�
’’

2
�
’’

7
’’

*

SHEET NO.  4  OF  7  SHEETS

2
’-

0
’’

2
’-

0
’’

4
’-

0
"

|
4
’-

2
"

STA. 975+67.77 RT.

TRAVERSABLE STEEL PIPE SYSTEM WITH DROP BOX

4

1

7’-9"

~ Culvert

PLAN

DETAIL B

�

3�’’1�’’

A A

~ �’’ } hole

5
’’

4
’’

2
’’

‘ �’’ x 5�’’ x 7’’

3
�
’’

�’’ } (Nom.) steel pipe

Formed hole using

runner pipe

4’’ } (Nom.) steel

side)

‘ washer (typ. each

w/ 2�’’ x 2�’’ x�’’

~ �’’ } thru bolt *

Standard Specifications.

Art. 505.04(f)(2)d of the 

Bolt shall be tightened per*

System will be paid for at the contract unit price per lineal foot for Traversable Pipe Grate. 

  All cost associated with fabricating, furnishing, and installing the Traversable Steel Pipe 

force of a worker using an ordinary spud wrench, unless noted otherwise.

  Bolts and anchor rods shall be snug tightened by a few impacts of an impact wrench or the full 

plate shall be 1�’’ unless noted otherwise.

  The minimum edge distance from the center of a hole to the free edge of a structural shape or 

used for the thru bolts.

Specifications except threaded rods conforming to the requirements of ASTM F1554, Grade 105 may be 

  Bolts and thru bolts shall conform to the requirements of Article 1006.08 of the Standard 

5000 pounds and an ultimate shear capacity of 8000 pounds per anchor.

Specifications. The chemical adhesive system shall be capable of achieving a minimum proof load of 

drilled and epoxy grouted according to the requirements of Section 584 of the Standard 

  Anchor rods shall conform to the requirements of ASTM F1554, Grade 105. Anchor rods shall be 

Grade B.

Standard Specifications. Steel pipes shall conform to the requirements of ASTM A 53 (Type E or S), 

  Structural steel shapes and plates shall conform to the requirements of Article 1006.04 of the 

of the Standard Specifications unless noted otherwise.

  Fabrication of the Traversable Steel Pipe System shall conform to the requirements in Section 505 

requirements of AASHTO M 111 or M 232 as applicable.

  All components of the Traversable Steel Pipe System shall be galvanized according to the 

System details for other culvert end sections similar.

  Traversable Steel Pipe System details shown for Box Culvert End Sections. Traversable Steel Pipe 

unless otherwise noted.

  Length shall be determined by the Contractor. All steel pipe shall be standard weight (Sch. 40) 
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4
’-

0
"

8"

2
’-

6
"

2
’-

6
"

Exist. 4’x4’ Culvert

Const. Jt.

8"8"1’-0"

PLAN

LONG. SECTION

6
"

6
"

5
’-

0
"

6
"

6
"

a
t 

12
" 

c
ts
 
T

&
B
 
S
la

b
. 

Bott
. of 

Top 
Slab

Flow Face
Insid

e 

v1 b
ar

s1 bar

s2 bara3 bars

a1 bar

B

B

A

A

6
"

6
"

7
"

2-#
6 a3

 bar
s, H

eadw
all -

 Bot
t.

2-#
6 a3

 bar
s, H

eadw
all -

 Top

62-
#4 a2

 bar
s at

 9" 
cts. 

Bott
. of 

Slab

93-#
6 a1

 bar
s at

 6" 
cts. 

Top 
of S

lab

h12 barsa2 bara1 bar

1-#5 h15 bar

STA. 975+67.77 LT.

AEU

DLS

AH

AEU

b bars

3
’-

0
"

6
"

Elev. 560.59

8"

Toewall

a3 bars

d1 bar

Inside Face of Wall

2’-6
"

Elev. 560.59

H
e
a
d

w
a
ll

a
t 

12
" 

c
ts
.

5
-
#

4
 
s
2
 
b
a
r
s
 

6
"

#4 bar = 1’-8"

MIN. BAR LAP

6
"

*

Toew
all

3-#
4 b 

bars

See Sheet 6 for cutting diagram

2

SHEET NO. 5 OF 7 SHEETS

Box Culvert End Sections, Culvert No. 14.

proof load of 5,000 lb.  Cost included in the pay item 

adhesive system shall be capable of achieving a minimum 

of Section 584 of the Standard Specifications.  Chemical

Epoxy grout reinforcement bars according to the requirements

*

BOX CULVERT END SECTION

T
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p
 

&
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tt
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E
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h
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b
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a
t 

12
"
 
c
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.

of bars in opposite wall.

to fit as shown and use remainder

Order v4 and h14 bars full length. Cut 

29-#4 v4 bars at 9" cts. 33-#4 v3 bars at 9" cts.
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4 v3
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1’
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3"} Drains

Elev. 560.59
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necessary for 1�’’ min. cl.

Tilt hook of a  bars if

cl.

1�’’ cl.

1�’’

c
l.

1�
’’

c
l.

2
’’

c
l.

2
’’

BAR a 

1

13

1

13

12 1

2

BAR d 

a
v

Const. Jt.

h

Const. Jt.

v

h a

a

6
’’

h

1

1 

2

14

4

BILL OF MATERIAL

Bar No. Size Length Shape

a

a

b

h

v

v

#4

#4

#5

4’-8’’

SECTION A-A

4’-8’’8" 8"

cl.

1�’’

cl.

1�’’

c
l.

2
’’

c
l.

2
’’

12 1

2

Const. Jt.

h a

a

6
’’

SECTION B-B

7
’-

8
"

6
"

7
"

8
’-

9
"

7
"

Back Face

6
"

2
’-

8
"

2’-8"

DESCRIPTION UNIT QTY.

Reinforcement Bars

(For Information Only)

Cu. Yd.

Pound

1  

4

Cu
t L
ine

STA. 975+67.77 LT.

9
"

5’’

4
�
"

BAR s 

6’-0’’#6142

62 4’-8’’

3a #68 4’-8’’

d #4 5’-4’’

1s

3

51 

13h #5

#5

#4

#5

16

9

5
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29
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12h #420

h #67 23’-8’’
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V
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r
ie
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f
r
o
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0
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v4v4

Inside Face

BAR v3
BAR h 14
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4BAR v 

2  

9
"
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4
�
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BAR s 

2s #45 3’-9’’

h
 
 
b
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10"

15h #52
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typ.typ.
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29-#4 v  bars

9
"

9
’-

6
"

8
’-

9
"

to
 
8
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8
"

1

AEU

DLS

AH

AEU

GRATED BOX CULVERT END SECTION DETAILS

SHEET NO. 6 OF 7 SHEETS

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

Provide a double layer of 12’’ x 12’’

(to be removed with formwork)

�’’ Square foam blockout around PVC drain

in the contract unit price for the end section.)

drain details will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

CA11 coarse aggregate placed over drain

12’’ x 12’’ x 6" block of CA5, CA7, or

(Adjust location to clear reinforcement)

3’’ } PVC drain cast with the concrete

6"

6
"

20.1

4,060

Concrete Box Culverts

h11 h11

3

3

h15 h15

h14 h14

8
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4
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6
’’

VIEW C-C
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of Unsuitable Material for
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AEU

DLS

AWH

AEU

LONGITUDINAL SECTION

See Detail A

See Detail B

1

D

D

B

B

DETAIL B

�

DETAIL A

3�’’ 1�’’

AA

~ �’’ } hole

anchor pipe

3’’ } (Nom.) steelrunner pipe

4’’ } (Nom.) steel

5
’’

4
’’

2
’’

‘ �’’ x 5�’’ x 7’’

�’’ } (Nom.) steel pipe

Formed hole using

but shall not be less than 9’’.

the field to accommodate construction tolerances

The lap length between pipes may be adjusted in

2
�
’’

3�’’2�’’ 2�’’

SECTION B-B

‘ �’’, typ.

~ �’’ } bolt in �’’ } hole

~ �’’ } hole in �’’ ‘

side)

‘ washer (typ. each

w/ 2�’’ x 2�’’ x�’’

~ �’’ } thru bolt 

details not shown.)

(See Detail A for dimensions and

VIEW A-A

***

GENERAL NOTES

in �’’ } hole

~ �’’ } bolt

2�’’ x 2�’’ x �’’ ‘ washer

�’’ } anchor rods w/

~ �’’ } hole in { for

3
�
’’

3
�
’’

3
�
’’

2
�
’’

2
�
’’

7
’’

typ.

{ 4 x 4 x � x 3’’ long

1’-6"

min.

1’-6"

2’-0"

adequate lap length between pipes

in steel runner pipe to verify

~ single �’’ } inspection hole

VIEW C-C

Steel anchor pipe

4’’ } (Nom.) steel runner pipe

*

*

Standard Specifications

Art. 505.04(f)(2)d of the 

Bolt shall be tightened per

System will be paid for at the contract unit price per lineal foot for Traversable Pipe Grate. 

  All cost associated with fabricating, furnishing, and installing the Traversable Steel Pipe 

force of a worker using an ordinary spud wrench unless otherwise noted.

  Bolts and anchor rods shall be snug tightened by a few impacts of an impact wrench or the full 

plate shall be 1 1/2 ’’ unless noted otherwise.

  The minimum edge distance from the center of a hole to the free edge of a structural shape or 

used for the thru bolts.

Specifications except threaded rods conforming to the requirements of ASTM F1554, Grade 105 may be 

  Bolts and thru bolts shall conform to the requirements of Article 1006.08 of the Standard 

5000 pounds and an ultimate shear capacity of 8000 pounds per anchor.

Specifications. The chemical adhesive system shall be capable of achieving a minimum proof load of 

drilled and epoxy grouted according to the requirements of Section 584 of the Standard 

  Anchor rods shall conform to the requirements of ASTM F1554, Grade 105. Anchor rods shall be 

Grade B.

Standard Specifications. Steel pipes shall conform to the requirements of ASTM A 53 (Type E or S), 

  Structural steel shapes and plates shall conform to the requirements of Article 1006.04 of the 

of the Standard Specifications unless noted otherwise.

  Fabrication of the Traversable Steel Pipe System shall conform to the requirements in Section 505 

requirements of AASHTO M 111 or M 232 as applicable.

  All components of the Traversable Steel Pipe System shall be galvanized according to the 

System details for other culvert end sections similar.

  Traversable Steel Pipe System details shown for Box Culvert End Sections. Traversable Steel Pipe 

unless otherwise noted.

  Length shall be determined by the Contractor. All steel pipe shall be standard weight (Sch. 40) 

7
’-

8
"

21’
-4

"

TRAVERSABLE STEEL PIPE SYSTEM

STA. 975+67.77 LT.

SHEET NO. 7 OF 7 SHEETS

support

Intermediate

10’
-8

"

10’
-8

"

2.5

3
’-

11"C
C

~ In
term

edia
te S

uppo
rt1’-

11�
"

1’-
11�

"

PLAN

 

12°

SECTION D-D

4’’ } (Nom.) steel pipe

necessary for construction of the culvert end section.

6’’ measured horizontally from any vertical joints

addition, formed hole shall be located a minimum of

Measured perpendicular to top of culvert wall.  In

2 hardened washers)

in �’’ } hole (provide

~ �’’ } bolt

**

*
*
6
�
’’
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7’-8" 7’-9"

23’-8"

4
’-

2
�

"
4
’-

2
�

"

Exist. 5’x4’ Culvert

6
"

Const. Jt.

8" 8"

1’-0"

1:4 (V:H)

PLAN

LONG. SECTION

6
-
#

5
 
h
1 

b
a
r
s

17-#6 a1 bars at 5" cts.

Bott. of Top Slab

Flow

Face

Inside 

d bar

v1 bar
h3 bar h7 bar

6’-8"

s1 bar

s bar

a3 bars

7
�
"

7
�
" h bar

a1 bar

C

C
B

B

A

A

4
’-

0
"

6
"

6
"

7
�
"

8"

Elev. 573.94

T/ Slab

Elev. 577.21

Top & Bott. each Headwall

2-#6 a3 bars, Headwall

2-#6 a3 bars, Headwall - Bott.

2-#6 a3 bars, Headwall - Top

32-#4 a2 bars at 9" cts. Bott. of Slab

58-#6 a1 bars at 5" cts. Top of Slab

4
-
#

5
 
h
2
 
b
a
r
s
 
a
t 

12
"
 
c
ts
.

I
n
s
id

e
 
F
a
c
e

s1 bar

h1 bars a2 bar a1 bar

1-#5 h4 bar

1-#5 h5 bar

1-#5 h6 bar

Inside Face of wall

8"

7’-9"

a
t 

12
"
 
c
ts
.

4
-
#

5
 
h
3
 
b
a
r
s

2

AWH

AEU

AWH

AEU

STA. 983+68.69 RT.

SHEET NO. 2 OF 4 SHEETS

Elev. 573.94

See Sheet 3 for cutting diagram

11-#4 v2 bars at 9" cts.

8
’-

4
�

"

573.94

Inv. Elev. 

*

3-#4 v bars

at 9" cts.

~ Culvert

1’
-
0
"

11-#4 v bars at 9" cts.

7’-9" 6"

8
-
#

6
 
h
 
b
a
r
s
 
a
t 

12
"
 
c
ts
.

B
o
tt
. 

T
o
p
 
S
la

b

8
-
#

4
 
s
1 

b
a
r
s
 
a
t 

12
"
 
c
ts
.

T
o
p
 

&
 

B
o
tt
. 

H
e
a
d

w
a
ll

8
-
#

4
 
s
 
b
a
r
s
 
a
t 

12
"
 
c
ts
. 
-
 

H
e
a
d

w
a
ll

and use remainder of bars in opposite wall.

Order v2 bars full length.  Cut to fit as shown 

a3 bars

a3 bars

a
t 

1’
-
4
"
 
c
ts
. 

T
&

B
 
S
la

b
. 

12
-
#

4
 
v
1 

b
a
r
s
 
a
t 

9
"
 
c
ts
.

11-#4 v1 bars at 9" cts.

BOX CULVERT END SECTION WITH DROP BOX

Box Culvert End Sections, Culvert No. 15.

proof load of 5,000 lb.  Cost included in the pay item 

adhesive system shall be capable of achieving a minimum 

of Section 584 of the Standard Specifications.  Chemical

Epoxy grout reinforcement bars according to the requirements

T
o
p
 

&
 

B
o
tt
. 

S
la

b

D
r
il
l 

&
 
E

p
o
x
y
 

G
r
o
u
t

*
1’-6"9"

7
"

8
-
#

6
 
h
8
 
b
a
r
s
 
a
t 
|
1’
-
0
"
 
c
ts
.

7
"

4
-
�

"
 
}
 
E

x
p
a
n
s
io

n

B
o
lt
s
 
a
t 

1’
-
0
"
 
c
ts
.

E
a
c
h
 

W
a
ll

8
"

7
"

4
’-

0
"

8
"

3
’-

3
�
"

3
’-

11
�
"

Top/Top Slab

1-#6 h bar

4-#5 h9 bars

|8’-0" cts.

3"} Drains
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necessary for 1�’’ min. cl.

Tilt hook of a  bars if

cl.

1�’’ cl.

1�’’

c
l.

1�
’’

c
l.

2
’’

c
l.

2
’’

BAR a 

1

2

1

2

1 1

2

BAR d

h h

a
v

Const. Jt.

h

Const. Jt.

v

h a

a

6
’’

h

1

1’-0’’

SECTION THRU HEADWALL

R
=
6
’’

�’’ Drip Notch

(Up Stream End Only)

h

3

4

1 

2

1 

2 

1

BILL OF MATERIAL

Bar No. Size Length Shape

a

a

d

h

h

h

h

v

v

#4

#5

#5

#4

2’-0’’

SECTION A-A

7’-8’’8" 8"

cl.

1�’’

cl.

1�’’

c
l.

2
’’

c
l.

2
’’

1 1

2

Const. Jt.

h a

a

6
’’

SECTION B-B

c
l.

2
’’

2

Const. Jt.

a

6
’’

VIEW C-C

8’-4�"

7’-4�"6" 6"

4
’-

0
"

7
"

8
"

5
’-

3
"

6" 7’-4�" 6"

Inside Face

v1 or v2

h3 h3

v2

v1 or 

Back Face

6
"

1’
-
0
"

1’-0"

3
’-

5
"

4
’-

1"

1�"

cl.

5

6

h

h

1

s

s

2v

DESCRIPTION UNIT QTY.

Reinforcement Bars

(For Information Only)

Cu. Yd.

Pound

1  

2

Cu
t L
ine

BARS v & v1

SHEET NO. 3 OF 4 SHEETS

STA. 983+68.69 RT.

3a

#6

#6 8’-0’’

7’-8’’

9’-0’’

12

32

75

10

#6

#5

#5

#5

#5

#5

#4

#4

#4

3’-6’’

10

12

8

8

2

2

2

8

16

7’-5’’

1v

c
l.

1�
"

5
-
#

5
 
d
 
b
a
r
s

E
a
c
h
 

C
o
r
n
e
r

a
t 

10
"
 
c
ts
.

5
-
#

5
 
h
7
 
b
a
r
s

a
t 

10
"
 
c
ts
.

7h #55 8’-0’’

10"

3
’-

6
’’

1’-4’’

v
1v

BAR s 

11
�
"

5’’

4
�
"

BAR s

4
�
"

4
�
"
R

23’-4’’

7’-4’’

18’-4’’

8’-10’’

10’-3’’

6’-9’’

5’-7’’28

34

11 #4

v1

v 1’-4"

BAR v2 FIELD CUTTING DIAGRAM

3
’-

6
’’

5
’-

4
’’

11’-6’’

11-#4 v bars

2’-0"

typ.

2’-0"

typ.

AEU

DLS

AH

AEU

Concrete Box Culverts

7
"

4�"

9"

8’-4�"

BOX CULVERT END SECTION WITH DROP BOX DETAILS

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

Provide a double layer of 12’’ x 12’’

(to be removed with formwork)

�’’ Square foam blockout around PVC drain

in the contract unit price for the end section.)

drain details will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

CA11 coarse aggregate placed over drain

12’’ x 12’’ x 6" block of CA5, CA7, or

(Adjust location to clear reinforcement)

3’’ } PVC drain cast with the concrete

6"

6
"

10.5

2,480

8h #616 2’-3"

9h 2’-1"#54
Structures

of Unsuitable Material for

Limits of Removal & Disposal

Structures

of Unsuitable Material for

Limits of Removal & Disposal

8
"

V
a
r
ie
s
 
f
r
o

m
 
3
’-

5
"

to
 
5
’-

4
"

h4, h5, or h6

8
"

4
’-

9
"

8
’-

10
’’

3
’-

6
"

5
’-

4
"

7
"

11
�
"

4’-0’’

4’-10’’
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AEU

DLS

AWH

AEU

LONGITUDINAL SECTION

See Detail A

See Detail B

4

1

SECTION A-A

A

A

4’’ } (Nom.) steel pipe

necessary for construction of the culvert end section.

6’’ measured horizontally from any vertical joints

addition, formed hole shall be located a minimum of

Measured perpendicular to top of culvert wall.  In

details not shown.)

(See Detail A for dimensions and

2 hardened washers)

in �’’ } hole (provide

~ �’’ } bolt

**

GENERAL NOTES

*
*
6
�
’’

VIEW B-B

SHEET NO.  4  OF  4  SHEETS

1’
-
3
’’

1’
-
3
’’

support, typ.

Intermediate

~ intermediate support, typ.

8
’-

4
�

"
4
’-

0
"

DETAIL B

B

B

pipe runner

4’’ } (Nom.) steel 

1"�"

10"10"

DETAIL A

10"

pipe runner

4’’ } (Nom.) steel 

2" (End Wall)

1�" (Headwall)

6’-2"

STA. 983+68.69 RT.

TRAVERSABLE STEEL PIPE SYSTEM WITH DROP BOX

7’-9"

~ Culvert

PLAN

6’-1"10" 10" 10" 6’-1" 10"

See Detail A

System will be paid for at the contract unit price per lineal foot for Traversable Pipe Grate. 

  All cost associated with fabricating, furnishing, and installing the Traversable Steel Pipe 

force of a worker using an ordinary spud wrench, unless noted otherwise.

  Bolts and anchor rods shall be snug tightened by a few impacts of an impact wrench or the full 

plate shall be 1�’’ unless noted otherwise.

  The minimum edge distance from the center of a hole to the free edge of a structural shape or 

used for the thru bolts.

Specifications except threaded rods conforming to the requirements of ASTM F1554, Grade 105 may be 

  Bolts and thru bolts shall conform to the requirements of Article 1006.08 of the Standard 

5000 pounds and an ultimate shear capacity of 8000 pounds per anchor.

Specifications. The chemical adhesive system shall be capable of achieving a minimum proof load of 

drilled and epoxy grouted according to the requirements of Section 584 of the Standard 

  Anchor rods shall conform to the requirements of ASTM F1554, Grade 105. Anchor rods shall be 

Grade B.

Standard Specifications. Steel pipes shall conform to the requirements of ASTM A 53 (Type E or S), 

  Structural steel shapes and plates shall conform to the requirements of Article 1006.04 of the 

of the Standard Specifications unless noted otherwise.

  Fabrication of the Traversable Steel Pipe System shall conform to the requirements in Section 505 

requirements of AASHTO M 111 or M 232 as applicable.

  All components of the Traversable Steel Pipe System shall be galvanized according to the 

System details for other culvert end sections similar.

  Traversable Steel Pipe System details shown for Box Culvert End Sections. Traversable Steel Pipe 

unless otherwise noted.

  Length shall be determined by the Contractor. All steel pipe shall be standard weight (Sch. 40) 
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5
�
"

NOTES

SHEET NO.  2 OF  2 SHEETS

BILL OF MATERIAL

Bar No. Size Length Shape

Pound

Cu. Yd.

PLAN

RC Pipe Culvert

Existing 24" }

RC Pipe Culvert

Existing 24" }

3
"

2
’-

0
"

3
"

Bolts

�" Expansion

Culvert

24" } Pipe

A

A

SECTION A-A

Note: Actual pipe length to be determined in field

|577.20

Invert Elev.
2

LONGITUDINAL SECTION

6
"

typ.

2" cl.

 

3
"
 
c
l.

 

2
"
 
c
l.

(typ.)

3" cl.

3
’-

2
"

Reinforcement Bars

Concrete Collar

s1 2 #5 13’-7"

30

0.3

6"

1’-0"

KA

AEU

AWH

AEU

Indicates Concrete Removal

 
c
l.

3
"

2
’-

6
"

24" } RC Pipe Culvert

Concrete Collar

3
’-

7
"

3’-6"

6
"

6
"

3
’-

7
"

E
x
p
a
n
s
io

n
 

B
o
lt
s
 
�

"

STA. 1010+50.00 RT.

DESCRIPTION UNIT QTY.

6"6"

3’-2"

BAR s1

2-#5 s1 bars

6’-0"

The culvert shall be backfilled in accordance with the Standard Specifications.

 

method to prevent concrete from entering the interior of the pipe culvert.

culvert to fit tightly against the existing headwall, or may provide suitable banding or other approved

The Contractor shall remove additional portions of the wingwalls as required to allow the new pipe

 

The hooked bar shall extend 9" minimum into concrete collar and 4" minimum into headwall.

Expansion bolts shall consist of self-drilling expansion shield and �" } hooked bar.

 

the Engineer of any discrepancies that could limit the fitup of the concrete collar as detailed.

Prior to the start of work, the Contractor shall verify existing field conditions and notify

4.

 

 

3.

 

 

2. 

 

 

1.

CONCRETE COLLAR DETAILS

or as deemed necessary by the engineer.

extends past the proposed collar for ease of construction

Remove only that portion of the existing wingwalls that 
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�" Expansion Bolts

10’-5"

Existing Structures No. 6

To be paid for as Removal of 

Remove existing wingwalls and apron.

for Pipe Culvert

Concrete End Section

Expansion Bolts � Inch Each 12
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