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Structure closed to traffic during construction.

Length = 36 Ft.

Reinforced Concrete Box Culvert.

EXISTING STRUCTURE NO. 053-5503: Sta. 10+00 - Double 10' Span x 8' Rise
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PROFILE GRADE
Township Road 1E

STR. NO. 053-5535 LOADING HL-93

NEWTOWN / OTTER CREEK ROAD DISTRICTS

SEC. 21-00230-00-BR / 22-00844-00-BR

LIVINGSTON / LaSALLE COUNTIES

BUILT 202_ BY

TRIBUTARY TO VERMILION CREEK

Borings

Steel Railing, Type S-1

Culvert Details

GENERAL NOTES

9'-11"

26,550

400

122.2

 Limits of

 Existing Structure

 Pipe Underdrains for Structures, 4'' Foot

2,118

160

 Porous Granular Backfill Cu. Yd. 40

 Porous Granular Embankment Ton 880

Each 1 Removal of Existing Structures

Each Terminal Markers - Direct Applied 4

1
0
'-

0
''

1
0
'-

0
''

  Reinforcement bars designated (E) shall be expoxy coated.

more detailed information.

up to the top of slab elevation. See Special Provisions for

culvert shall be backfilled with Porous Granular Embankment

  Areas of excavation required for construction of the new

in the cost of Concrete Box Culverts.

accordance with the Standard Specifications shall be included

or construction of the culvert as shown in these plans and in

  All excavation required for removal of the existing structure

as needed for proposed construction.

  The Contractor shall be responsible to dewater the excavation

the Engineer.

varied in the field to suit ground conditions as directed by

  Layout of the stone riprap/slope protection system may be

  All construction joints shall be bonded.

  Precast culvert option will not be allowed.

  For backfilling and embankment see Standard Specifications.

Sq. Yd.
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Addendum 1 05/31/2023

The fabric reinforced elastomeric mat is
deleted from the contract bid. The
Geosynthetic filter fabric shall be included.
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r
o
x
.

1
2
''

 
2
''

32
5

''4
1

 1'' Steel ¢

''
41

6

''
4

1

''
4

1
1
2

3''

5
''

7''

5''

4
''

4
''

 Curled End Sections (Typ.)

 See Curled End Section detail.

1'-6''

 1'-3''

3
'-

0
''

3
'-

0
''

 Elev. 637.00Elev. 637.20

Top of Slab

Const. Jt.

4'-0''

2
'-

8
''

''Ø holes2
1 ¡ 1

±10'-6''

2
0
'-

0
''

75'-0''

±12'-6''

2
0
'-

0
''

 10+10.0

 20.0' Rt.

 10+10.0

20.0' Rt.

9+35.0

2
:1

2
:1

2
:1

2
:1

±
2
0
'-0
''

C
h
a
nnel B

ottom

(T
y
p
.)

2
0
'-

0
''

70'-0''

2
0
'-

0
''

20.0' Lt.

9+80.0

20.0' Lt.

10+50.0

±5'-0''

±
5
'-

0
''

±6'-6''

15'-6''

 40.0' Lt.

 10+50.0

40.0' Lt.

9+80.0

2
:1

2
:1

2
:1

2
:1

2
9
'-

0
"

2
6
'-

0
"

2
6
'-

0
"

2
9
'-

0
"

Elev. 608.2 Elev. 608.0

 *Drainage

 *4'' � Perforated

  Pipe Drain

*Geotechnical

 French Drains

 Fabric for
1'-0''

2'-0''

3
'-

0
"

  Aggregate

   (Typ. Each Corner - 4 Required)

   Terminal Markers - Direct Applied shall be placed on end of each Curled End Section.

   Cost of Curled End Sections shall be included with the Steel Railing, Type S1.

Note: 

(See Special Provisions)

 1'-6''

& BACKFILL DETAIL

POROUS GRANULAR EMBANKMENT

Cohesive material (upstream side)

Porous Granular Embankment or

(2 each - Downstream side)

Concrete Headwalls for Pipe Drains shall be installed at each pipe underdrain outlet.

included with Porous Granular Embankment. 

each upstream wingwall or as directed by the Engineer. Cost of cohesive material shall be

material, clay plug, from the toe of the wingwalls and extend a minimum of 10'-0" behind

  The upstream (North) drainage components will also consist of a compacted cohesive

Underdrains for Structures 4''.

Highway Standard 601101). Concrete  headwalls shall be included in the cost of Pipe

directed by the Engineer. (See Article 601.05 of the Standard Specifications and

directed by the Engineer. The pipes shall drain into concrete headwalls at a location

of each sheet pile wingwall except the outlet pipes shall extend past the wingwalls as

  All downstream (South) drainage system components shall extend to 2'-0'' from the end

*Included in the cost of Pipe Underdrains for Structures, 4''
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4

8

10-12-2021R-23A

STEEL RAILING, TYPE S-1

 NCHRP 350 Test Level

 Railing Weight (plf)

2

10'-9"

50

RAILING CRITERIA

SPLICE DIMENSIONS

A B C

"2
12

"4
1

"4
18

Location T

0

≤4"

≤15"

Over Strip Seal Jt.

Over Finger or Modular Jt.

All locs. not over exp. jts.

Over Finger or Modular Jt. "2
15"2

1≤9

D

"4
12'-9

"4
13'-8

E

-1'-8"

1'-10" "16
13

"16
135

"16
98

4" 4"

"8
54 "8

34

"8
37 "4

17

"8
110 10"

T =   ; total movement along centerline of roadway at expansion joint.

Unit QuantityItem

FootSteel Railing, Type S-1

BILL OF MATERIAL

1
0
"

"
2

1
2

¡ Slotted holes

"4
33 "4

33

in post

" Ø Holes8
7

in angles

" Ø Holes8
11

C C

SECTION B-B

6
"

3
"

1
'-

1
1
"

4
3� 6 x 4 x 

& flat washers

heavy hex nuts

H.S. bolts with

"4
1" Ø x 34

32-

"2
13

Slotted holes

" x 3"16
13¡ 

"8
31"8

31 "2
13

"  4
3

"  4
3

" 
 

4
1

" 
 

4
1

" 
 

4
1

1
2
" 
 

Traffic side of rail

END OF RAIL DETAILS

1" ¢

2
" 
 

8
" 
 

2
" 
 

" Ø Drain Hole4
3

5
" 
 

4
" 
 

2
" 
 

 1''

16
3 "8

3
As Required

"
4

3

"
8

1
±

"2
11

"
8

1
±

"2
11

"8
1±

"
2

1
1

or Recess

Without Slot

Approved Recess

With Slot (shown) or

A

A

" max.8
1

VIEW A-A

ROUND HEAD BOLT DETAIL

"
2

1
2

"
2

1
2

"2
111

"2
17

"4
32 "4

32

"
2

1
"

2
1

" Ø holes8
11

" long2
1x 3

4
1HSS 6 x 4 x 

2"2"

5
"

6"

TOP SPACER ASSEMBLY

" x 5"2
1" x 112

1¢ 

4
"

16
3

"
2

1
1

"
2

1
1

"4
31 "4

31"2
13

"2
1 "2

1

" long8
3x 3

4
1HSS 6 x 3 x 

7"

holes

"  Ø16
11

3
"

6
"

3
"

6"

3
"

BOTTOM SPACER ASSEMBLY

" x 7" x 6"2
1¢ 

16
3

" Chamfer16
5Grind 

W6x25

"4
33 "4

33

"
2

1
2

hole in post

" Slotted2
1" x 516

131-

" Holes in angles16
132-

SECTION C-C

6" long

 x4
3� 6 x 4 x 

Assembly

Top Spacer

4
"

Assembly

Anchorage

angles and plates

" Ø Holes in8
1¡ 1

A at exp. jt. at 50° F.

2" 2"BCCB

D

insert

Rail splice

HSS section

typ.

¡ Bolts

RAIL SPLICE ELEVATION

ANCHORAGE ASSEMBLY

¡ Post

3
" 

3
" 

6" 

D D
" 2

16

1
0
" 

" 4
31

" 
2

1
1

" 4
31

" 
4

3" 
4

3

Typ.

Typ.

" x 6"2
1" x 12

1¢ 

4
1

4
1

¢ 1" x 6" x 1'-1"

    blocked off during casting of concrete.

**  Threaded areas shall be plugged or

2" 2" 2" 2" 

1
" 

3
" 

30°

Holes

" Ø8
1¡ 1

VIEW D-D

1'-1" 

" 4
32

" 4
3

"2
17" 4

32

" 4
3 "2

13

Typ.

4
1

Top & Bottom

" x D 2
1" x 28

3¢ 

" Ø bolts.8
5A for 

to ASTM A563 Grade

Hex nuts conforming

RAIL SPLICE

SECTION AT

" Ø bolts.8
5A for 

to ASTM A563 Grade

Hex nuts conforming

AT EXPANSION JT.

RAIL SPLICE CONNECTION

16
3

Typ.

16
3

Typ.

" Ø Holes in HSS section4
3

" ¢8
3" Ø Holes in 16

11

in HSS section

" x E Slotted holes8
11

" ¢8
3" Ø Holes in 16

11

Each side

" x D8
7" x 108

3¢ 

 HMA thickness range (in)

 Max Post Spacing

ASTM A563 grade A.

  All round head bolts shall be ASTM A307 with locknuts according to

are matched.

the 4 plate rail splice inserts shown, provided the outside dimensions

" bent plates in lieu of8
3  Rail splice inserts may be built out of 2 -

Article 1006.34(b) of the Standard Specifications.

  All HSS tubing serving as railing shall be CVN tested according to

to Article 509.05 of the Standard Specifications.

  All steel rail elements including shims shall be galvanized according

Railing, Type S-1.

" (bottom), longer bolts are required.  Cost included with Steel2
1

" (top) or4
1alignment.  If the summation of shims is greater than 

assembly, 6" x 7", shall be provided to adjust posts for proper

", and bottom spacer2
1fit behind the top spacer assembly, 5" x 11

  A sufficient number of shims of various thicknesses, sized to

Notes:

8
1 - 34

11

3
" 

1" 

1" 2" " 2
1

each nut

Cast 1" voids behind

16
3

Typ.

Typ.

4
1

1" Ø bolts.

to ASTM A563 Grade DH for

**Heavy hex nuts conforming

" Ø bolts.8
5Grade A for 

conforming to ASTM A563

**3" long hex coupling nuts

Required per ¢

automatically end welded. 4

1006.32 of the Std. Specs.

conforming to Article

flux filled headed studs

" Ø x 6" Granular or solid4
3

bar

#3

with flat washers

" A307 bolts4
3" Ø x 18

5

" long2
1XS pipe spacers, 

" Ø4
3with flat washers & 

" A307 bolts4
3" Ø x 18

5
1
'-

0
"

1
0
"

"
4

3
1

"
4

3
1

"
2

1
2

"2
12

4
1HSS 12 x 4 x 

"
2

1

W6 x 25

in angles

" Ø Holes16
13

hole in post

" Slotted2
1" x 516

13

*

B

B

SECTION AT RAILING POST

3
"

3
"

6
"

3
"

1
"

4"

Bottom Spacer Assembly

Top Spacer Assembly

Anchorage Assembly

elastomeric pad

" x 7" x 6" Fabric reinforced8
1

   bar placement.

" to accommodate the top reinforcement2
1   studs may be bent down 

   above the studs of the rail post anchorage assembly.  The anchorage

*  The outermost longitudinal reinforcement bar shall be placed directly

be drilled in the field.

" Ø holes in HSS tubing may8
7

with locknuts & flat washers.

" Ø x 6" Round Head Bolts4
32-

lock washers

with flat washers and

2-1" Ø x 8" H.S. bolts

bolts with flat washers

" Ø x 6" A3078
52-

2
'-

5
"

1
'-

5
"

''
2

1
 

'' Chamfer2
1 

 Top of Headwall

58

3
''

3
''

for curled end section connection.

bolts.  Provide 2 flat washers & locknuts

" Ø Holes for 1" Ø x 4" Round head8
11

''
2

1
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