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h14(E) 

''
85

6
'-
1
1

''4
1

10'-11

h11(E)

h10(E) &

h9(E)

h8(E) &

h12(E) 

h13(E) 

N

''2
17'-10

(at Long Wing)

3
''
 

 1-#5 v(E)

h15(E) 

h16(E) 

h17(E) 

N

LOCATION SKETCH

1718

T
. 

2
 
S
.

7 8

R. 9 E., 3RD. P.M.

A

A

1
1
x
3
-
#

6
 
h
(E
) 

b
a
r
s
 
a
t
 
1
2
''
 
c
t
s
.

1
1
x
3
-
#

6
 
h
(E
) 

b
a
r
s
 
a
t
 
1
2
''
 
c
t
s

6
x
3
-
#

4
 
h
1
(E
) 

b
a
r
s

1'-6'' cts. (S. Wall)

9-#4 v2(E) bars at

Cut to Fit

1'-6'' cts. (L. Wall)

11-#4 v2(E) bars at

 Steel Railing, Type S1 (Typ.)

 for railing details.

 See sheets 4 & 5 of 6

Boring

Steel Railing, Type S-1

Culvert Details

6.

5.

1-4.

''4
174'-9

''8
537'-4 ''8

537'-4

3
2
°3

0
'

See Section thru headwalls Sheet 2 & 3 of 6.

end of culvert.

Balance of bar to be used in opposite

be ordered full length & cut to fit.

a(E) bars in skew portion of slab shall

**7-#6 h2(E) bars

2
4
-
#

4
 
h
1
5
(E
) 

b
a
r
s
 
a
t 

1
2
'' 

c
ts
. 

B
o
tto

m
 
-
 
C
u
t 
to
 
F
it

2
4
-
#

4
 
h
1
6
(E
) 

b
a
r
s
 
a
t 

1
2
'' 

c
ts
. 

T
o
p
 
-
 
C
u
t 
to
 
F
it

 2
''

 c
l.

with all interims.

Bridge Design Specifications, 9th Edition

Design Specifications: 2020 AASHTO LRFD

11'-0''4'-0''

 Porous Granular Backfill

6
''
 

Bottom of Bottom Slab

Top of Top Slab

Top of Bottom Slab

Bottom of Top Slab

 Bott. of Top Slab & Top of Bott. Slab

*7-#7 a(E) bars at 7'' cts.

#7 = 6'-3''

#6 = 4'-10''

#4 = 2'-5''

 h(E) 

 Proposed Culvert

5
-
#

4

h
1
3
(E
) 

b
a
r
s

4-#6 h2(E) bars Top

of Bottom Slab

  

be poured monolithically with the wingwalls.

  A distance of half the length of the wingwall but not less than six feet of the barrel shall

  All bars shall be epoxy coated.

  Precast concrete box culverts will be allowed.

  All construction joints shall be bonded.

the approval of the Engineer and shall be included in the cost of Concrete Box Culverts.

to keep construction areas free of water.  The method of water diversion shall subject to

  It shall be the responsibility of the Contractor to divert flow during construction in order

be paid for separately.

items, shall be included in the cost of Concrete Box Cuvert and will not 

  Excavation required to construct the culvert improvements and related

See Special Provisions.

  Reinforcement bars shall conform to the requirements of ASTM A 706 Grade 60.

Embankment shall be placed as shown in backfill detail for the full length of the culvert.

  For backfilling and embankment, see Standard Specifications, except that Porous Granular

''.4
3  Exposed edges shall be beveled 
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CULVERT DETAILS

2

8

NOTES

10'-10''

2
'-

8
''

3
'-

3
''

''8
31'-7 ''8

32'-6

14'-8''

16'-6''

 Cut-off wall 

 
(T

y
p
.)

 
2
''
 
c
l.

 Cut-off wall 

 
(T

y
p
.)

 
2
''
 
c
l.

 
2
''
 
c
l.

 
(T

y
p
.)

15'-9''

5
''
 

1
2
'-

6
''

a
t
 
5
''
 
c
t
s
. 
(B
.F
.)

 along wingwall (Typ.)

 Limits of riprap

 
3
''

 
c
l.

 D.S. Inv.

2
'-

6
''

1
'-

6
''

5'-3'' 5'-3''

 
6
''

6
'-

0
''

 
1
2
''

 
3
''

 
c
l.

D.S Inv.

2
'-

6
''

1
'-

6
''

3'-5''3'-5''

3''Ø weep

hole. typ.

a
t
 
5
''
 
c
t
s
. 
(B
.F
.)

5
''
 

1
2
'-

6
''

5
''
 

1
3
-
#

6
 
h
3
(E
) 

b
a
r
s

7
-
#

6
 
h
3
(E
) 

b
a
r
s

8-#4 v1(E) bars

 d(E) 

BAR a(E)BAR s(E) BAR d(E)

BARS h5(E), h6(E) & h7(E)

h3(E)

h4(E)

h5(E)

h6(E)

h7(E)

1
3
-
#

7
 
h
6
(E
) 

b
a
r
s

7
-
#

7
 
h
5
(E
) 

b
a
r
s

16-#4 v1(E) bars

Elev. 535.0

a
t
 
5
''
 
c
t
s
. 
(E

a
. 

F
.)

14-#6 h4(E) bars at 5'' cts.

15'-9''

 d(E) 

 9''

 
(T

y
p
.)

 
2
''
 
c
l.

9'-9''

3
'-
0
''

3
'-
0
''

14'-10''

UPPER PLAN - (LONG WING)

LOWER PLAN - (LONG WING)

UPPER PLAN - (SHORT WING)

LOWER PLAN - (SHORT WING)

BARS h3(E) & h4(E)

''
21

5

4
'-

3
''

8
'-

3
''

4
'-

3
''

8
'-

3
''

 (F.F. - Long Wings)

 (B.F. - Long Wings)

 4-#7 h6(E) bars at 5'' cts.

(F.F. - Short Wing)

(B.F. - Short Wing)

See Plan View

Ea. Wing

(4-B.F.) (4-F.F)

See Plan View

Ea. Wing

(8-B.F.) (8-F.F.)

15'-9''

 7
''

 v1(E) 

 Back Face 

 v1(E) 

 h2(E) 

 v1(E) 

 h3(E)  Back Face 

 v1(E) 

 8'' 

 
1
0
''

 
7
''

1
'-
0
''

 9''

 v1(E) 

 Back Face 

 h6(E) 

 v1(E) 

h3(E) 

 
8
'' 

 h2(E) 

 v1(E) 
 h5(E) 

 Back Face 

 v1(E) 

1'-9''

8''

 Constr. Jt.

8''

Bend in Field (Typ.) 

NORTHWEST WINGWALL ELEV. - (SHORT WING) NORTHEAST WINGWALL ELEV. - (LONG WING)

NORTHWEST WINGWALL

NORTHWEST WINGWALL

NORTHEAST WINGWALL

NORTHEAST WINGWALL

2
'-

6
''

2
'-

6
''

10'-3''

 14-#7 h7(E) bars at 5'' cts.

4-#6 h3(E) bars at 5'' cts.

 
8
''

 
8
''

10'-3''

10'-3''

1
3
''

1
'-

1
1
''

1
'-

1
1
''

h4(E) 

1'-0''

1
'-

0
''

1
'-

0
''

h7(E) 

10'-2''

''8
31'-7 ''8

32'-6

''8
32'-6

 Elev. 544.5 Elev. 544.5 

 Elev. 535.0

5
''
 

9''

a
t
 
5
''
 
c
t
s
. 
(E

a
. 

F
.)  10''10'' 

 
7
''

BILL OF MATERIAL

11

36

21

31

14

14

17

12

12

24

#6

#6

#6

#7

#7

#5

#4

7'-9''

12'-6''

10'-10''

4'-5''

a(E)

a1(E)

d(E)

h(E)

h1(E)

h2(E)

h3(E)

h4(E)

h5(E)

h6(E)

s(E)

s1(E)

v(E)

v1(E)

#6

#7

#4

#4

#6

30'-8''

29'-0''

11'-4''

13'-2''

12'-9''

17'-10''

19'-6''

285 7'-8''

12'-2''

280

    

Bar No. Size Length Shape

#4

h7(E) 14 #7

h8(E) 18 #4

h9(E) 17 #4

h10(E) 18 #6

h11(E) 15 #6

h12(E) 5 #4

h13(E) 5 #4

h14(E) 5 #4

h15(E) 24 #4

h16(E) 24 #4

h17(E) 10 #4

v2(E) 20 #4

164

#4

132

17'-8''

8'-0''

9'-10''

8'-0''

14'-2''

4'-0''

35'-6''

4'-0''

17'-10''

14'-0''

25'-0''

8'-11''

7'-4''

B.F. denotes Back Face; F. F. denotes Front Face; Ea. F. denotes Each Face.1.

h2(E) 

s(E) 

h2(E) 

 full length of span

6''

1
2
''

'' cl.2
1 1

 (Typ.)

'' ¬ Drip notch4
3 

1'-0''

2
'-

6
''

3
'-

6
''1
2
''

 Reinf. Bars, Epoxy Coated

Ton

Pound

50

 Class A4 

 Stone Dumped Riprap,
Ton

 Embankment, Special

 Porous Granular

Sq. Yd.
 System for Buried Struct.

 Membrane Waterproofing

 Concrete Box Culverts

 Name Plates 1Each

Cu. Yd.

23,840

128

250

125

154.7

Ton Porous Granular Backfill
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CULVERT DETAILS

3

9

NOTES

2.

1.

2
'-

9
''

''8
31'-7 ''8

32'-6

11'-2''

 
(T

y
p
.)

 
2
''
 
c
l.

a
t
 
5
''
 
c
t
s
. 
(B
.F
.)

 along wingwall (Typ.)

 Limits of riprap

 
3
''

 
c
l.

 U.S. Inv.

2
'-

6
''

2
'-

0
''

 
6
''

6
'-

0
''

 
1
2
''

 
3
''

 
c
l.

U.S Inv.

2
'-

6
''

2
'-

0
''

3''Ø weep

hole. typ.

a
t
 
5
''
 
c
t
s
. 
(B
.F
.)

5
''
 

9-#4 v2(E) bars

BAR s1(E)

h8(E)

h9(E)

h10(E)

h11(E)

11-#4 v2(E) bars

Elev. 535.5

 9''

3
'-
0
''

3
'-
0
''

UPPER PLAN - (LONG WING)UPPER PLAN - (SHORT WING)

''
21

5

''8
75

 (F.F. - Long Wings)

 (B.F. - Long Wings)

(F.F. - Short Wings)

(B.F. - Short Wings)

 7
''

 Back Face 

 v2(E) 

B.F. denotes Back Face; F. F. denotes Front Face; Ea. F. denotes Each Face.

For Bill of Material and reinforcement bars summary see sheet 2 of 6.

 Constr. Jt.

Bend in Field (Typ.) 

SOUTHEAST WINGWALL ELEV. - (SHORT WING) SOUTHWEST WINGWALL ELEV. - (LONG WING)

SOUTHEAST WINGWALL SOUTHWEST WINGWALL

2
'-

0
''

2
'-

0
''

 14-#6 h10(E) bars at 5'' cts.

4-#4 h8(E) bars at 5'' cts.

 
8
''

1
3
''

1'-0''

''8
31'-7 ''8

32'-6

 Elev. 544.5 Elev. 544.5 

 Elev. 535.5

5
''
 

''8
56'-11

1
0
'-

1
''

''8
56'-11

''4
110'-11

1
0
'-

1
''

 9''

 7''

 
8
''

 
(T

y
p
.)

 
2
''
 
c
l.

''4
110'-11

1'-
0''

 v2(E)

 Back Face 

 h10(E) or h11(E) 

 h10(E) 

 v2(E)

1
5
-
#

6
 
h
1
1
(E
) 

b
a
r
s

 4-#6 h10(E) bars at 5'' cts.

''8
72'-3 ''8

72'-3 ''4
33'-7 ''4

33'-7

BARS h10(E) & h11(E)

9''

5'-0'' 5'-0''

6'-10''

''
83

4

h8(E) or h9(E) 

h8(E) 

1
7
-
#

4
 
h
9
(E
) 

b
a
r
s

14-#4 h8(E) bars at 5'' cts.

BARS h8(E) & h9(E)

v2(E) 

Cut to Fit

1'-6'' cts. (L. Wall)

Cut to Fit

1'-6'' cts. (S. Wall)

'' cl.2
1 1

 (Typ.)

1
2
''

h2(E) 

s1(E) 

h2(E) 

4
''

4''

6'' '' ¬ Drip notch4
3 

 full length of span

1'-0''

2
'-

0
''

3
'-

0
''1
2
''

 
6
''

1
3
''

8'' 8''

SECTION B-B

 Const. Jt.

v2(E) 

 v2(E)

 2'' cl.

 (Typ.)

 h17(E)
 h16(E)

 h15(E)

4
'-

7
''

4
'-

7
''

 h13(E)

Dimensions are at Rt. �'s

 Elev. 539.0

 Elev. 535.6

25'-4''

cl.

Back

Face Constr.

Jt.

SECTION A-A

 cl.

5
'-

4
''

2'-0''

25'-0''

h3(E) or h6(E)  v1(E)

 h4(E) or h7(E)

 2''

 h4(E) or h7(E)

2''

h3(E) or

h5(E) 

3
'-

6
''

8''

h3(E) or h6(E) 

v1(E) 

12''

 Short Wing

 Long Wing

BARS h13(E)

5
'-

3
''

5
'-

3
''

BAR v2(E)

BAR h15(E)

''8
71'-0h12(E)

h14(E)

2
'-
0
''

''4
11'-8

2'-0''

BARS h12(E) & h14(E)

2'-0''

13'-10''

4
'-

0
''

 Side Wall

 Side Wall

3
'-

8
''

6
'-

5
''

3
'-

0
''

7
'-

1
''

''8
13

''
8

1
3

 
C
u
t
 
t
o
 

 
F
it

''
8

7
2
'-

5

=               

              

    
 

 

     

 

      

      

      

      

 
HAMPTON, LENZINI AND RENWICK, INC.

SPRINGFIELD, ILLINOIS  62703

3085 STEVENSON DRIVE, SUITE 201

LS / PE / SE CORP.      184.000959

ILLINOIS PROFESSIONAL DESIGN FIRM

NO.

SHEET

SHEETS

TOTAL

CONTRACT NO. 95897

COUNTY

ILLINOIS

11-00120-01-DR

SECTION

717

REVISED

REVISED

REVISED

REVISED -

-

-

-S.W.M.

R.D.H.

S.W.M.

R.D.H.-

-

-

-CHECKED

DRAWN

CHECKED

DESIGNED

PLOT DATE

PLOT SCALE

USER NAME = rhosick

= $SCALE$

4/15/2021=

FILE NAME 180571-sht-culvert-437.dgn=

CULVERT STATION 437+72
38

SHEET NO.     OF  6  SHEETS

FAYETTE

F.A.S.

FAYETTE COUNTY HIGHWAY DEPARTMENT

STATE OF ILLINOIS

ST. PETER ROAD / C.H. 23

FED. AID PROJECT OUFL(348)

SECTION THRU HEADWALL

UPSTREAM



4

CULVERT DETAILS
10

~

10'-0''

BACKFILL DETAIL

6
'-

0
''

8
'-

1
''

 Match existing

 grade line
3
'-

0
''

 1'-6''

SECTION C-C

 Stone Dumped Riprap, Class A4 

 Porous Granular

6
''

cover the P.G.E.

to be placed at end of wings to 

culvert and wings. 18'' earth cap 

P.G.E to extend the full length of

 Membrane Waterproofing 

 
1
'-

0
''

 Elev. 534.2±

RIPRAP LAYOUT DETAIL

3
5
'-

4
''
±

DRAIN DETAIL

 (to be removed with formwork)

'' Square foam blockout around PVC drain2
1 

(Adjust location to clear reinforcement)

3''Ø PVC drain cast with the concrete

 shall be sealed to the concrete with mastic.

 over the drain hole. Perimeter of fabric

 nonwoven geotextile fabric centered

* Provide a double layer of 12'' x 12''

 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

6
''

 
U
.S
.

 
D
.S
. 6''

 of headwall

 Inside face

  shall be 6 ounces per square yard.

  Specifications. The minimum weight of the fabric

  requirements of Article 1080.01 of the Standard

* Nonwoven geotextile fabric shall conform to the

See sheet 5 of 6 for Railing Details.

 

Showing Rail Post Spaces

ELEVATION

 Rail Insert Details.

 See Detail A for
''4

1 2'-1

 (Typ.)

1'-0''  1'-0''
Curled End Sections (Typ.)

See sheet 5 of 6 for details.

2
'-

0
''

2
'-

6
''

5'-0''

5
'-

0
''

5'-0''

5
'-

0
''

5
'-

0
''

5
'-

0
''

2'-0''

 1

1

Top of Subgrade 
Top of Slab 

1
6
'' 

Post Space

1 Rail

= 6'-10''

at 6'-10''

end of rail

8'-10'' end to

10'-8''±

4
0
'-

1
1
''
±

25'-0''±

 (Typ.)

''4
3 1

V
a
r
ie

s
 

1
0
''

 
3
'' (Typ.)

''4
3 3

DETAIL A

 Pay limits of

 Embankment, Spl.

 Porous Granular

CC

438+13.8

60.0' Lt. 

60.0' Lt. 

437+71.2

C C

 65.0' Rt. 

 437+34.2

 437+69.5

 65.0' Rt. 

 Backfill

NAME PLATE
See Std. 515001

See Plan view

Drains shall be installed in each span near head walls. 

in the contract unit price for Concrete Box Culverts.) 

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

(All costs associated with furnishing and constructing the above 

N

LOADING HL-93

ST. PETER ROAD / C.H. 23

SEC. 11-00120-01-DR

FAYETTE COUNTY

BUILT 202_ BY

STATION 437+72
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5

11

"  4
3

"  4
3

Unit QuantityItem

Foot

"8
3

As Required

"
4

3

"
8

1
±

"2
11

"
8

1
±

"2
11

"8
1±

"
2

1
1

(10'-9" Maximum Post Spacing)

2" 2" 

" 
 

4
1

" 
 

4
1

2" 2" 

¡ Post

2" 2" 

3
" 

3
" 

6" 

*

1
" 

¡ Post

3
" 

30°

" 
 

4
1

1
2
" 
 

Traffic side of rail

3
" 

1" 

*

1" 2"  4
1

Locknut

Typ.

Locknut

structural section

" Ø Holes in hollow4
3

or Recess

Without Slot

Holes

" Ø8
1¡ 1

with flat washer

" Cap Screw4
3" Ø x 18

5

blocked off during casting of beam.

Threaded areas shall be plugged or

*

Steel Railing, Type S-1

"2
13

"4
31

1
0
"

"
2

1
2

¡ Slotted holes

"4
33 "4

33

"2
13

" Chamfer16
5Grind 

W6x25

"4
33 "4

33

"
2

1
3

"
2

1
2

hole in post

" Slotted2
1" x 516

131-

" Holes in angles16
132-

6" long

 x4
3L 6 x 4 x 

"
2

1
2

"
2

1
2

"2
111

"2
17

"4
32 "4

32

"
2

1
"

2
1

" Ø holes8
11

"
2

1
1

"
2

1
1

"4
31 "4

31"2
13

"2
1 "2

1

in post

" Ø Holes8
7

in angles

" Ø Holes8
11

16
3

16
3

16
3

16
3

16
3

16
3

washers

hex nut & flat

H.S. bolts with

"4
1" Ø x 34

32-

Approved Recess

With Slot (shown) or

Rail Splice

T

"2
12 1'-8" "2

12

D A B C E

"4
33 2'-0" "2

12 "2
15 "2

13

2'-4" "2
13 "2

16

"2
14 "2

18 11"

"4
1 1'-8"

    as shown on the design plans.

T = Total movement at expansion joint

#3 bar

structural section

Holes in hollow

" x E Slotted8
11

4" 4" 
Locknut

section 

Hollow structural

16
3

" ¢8
3in 

" Ø holes16
11

Typ.

B C C B

A

2-17-2017

A

A

R-23A

D D

BILL OF MATERIAL

VIEW D-D

ANCHOR DEVICE

END OF RAIL DETAILSSECTIONS AT RAIL SPLICE

ROUND HEAD BOLT

VIEW A-A

AT EXPANSION JT.

RAIL SPLICE CONNECTION

C C

SECTION B-B

SECTION C-C
TYPICAL

PLAN-BOTT. SPLICE ¢

1"  

1" ¢

2
" 
 

Std. 631026 or BLR 27-1.

for guard rail connection shown on Hwy

bolts.  Provide 2 flat washers & locknuts

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

8
" 
 

2
" 
 

" Ø Drain Hole4
3

5
" 
 

D at exp. jt. at 50° F.

" at rail splice4
1

" long2
1XS pipe spacer, 

" Ø4
3with flat washer & 

" Cap Screw4
3" Ø x 18

5

" max.8
1

" long2
1x 3

4
1HSS 6 x 4 x 

6
"

" 4
3 " 4

31

" 2
16

" 4
33

1'-1" 

" 4
33 " 4

32

" 4
3

" 4
33" 4

32

" 4
3 " 4

31 " 4
31

¢ 1" x 6" x 13"

1
0
" 

" 4
31

" 
2

1
1

" 4
31

" 
4

3" 
4

3

" x 6" Bar2
1" x 12

1

" Ø Cap Screw.8
5and tap pipe for 

Grade A - 3" long welded to #3 bar

conforming to AASHTO M291,

" Ø XXS Pipe or hex coupler nuts4
3

4 Required per ¢

automatically end welded.

Article 1006.32 of the Std. Specs.

filled headed studs conforming to

" Ø x 6" Granular or solid flux4
3

" 2
1

" Ø Hole8
11

Top & Bottom

" x A 2
1" x 28

3¢ 

each nut

Cast 1" voids behind

welded to ¢

1" H.S. Nut AASHTO M 164

Each Side

" x A 8
7" x 108

3¢ 

3
"

1
'-

1
1
"

3
"

3
"

" x 3" Slotted holes16
13

4
"

" long8
3x 3

4
1HSS 6 x 3 x 

2"2"

" long2
1x 3

"4
1HSS 6" x 4" x 3"3"

angles and plate

" Ø Holes in8
11

¢ 1" x 6" x 13" 

" x 5" 2
1" x 112

1¢ 

5
"

6"

7"

holes

"  Ø16
11

3
"

6
"

3
"

6"

3
"

2" 4"

5"

7" 2'-10"

9"

4"2"

4
" 
 

"2
12

2
" 
 

≤ 4"

"2
1≤ 6

≤ 9"

≤ 13"

> 4"

"2
1> 6

> 9"

" x 5"2
1" x 112

1¢ " x 7" x 6"2
1¢ 

4
3� 6 x 4 x 

Specifications.

according to Article 509.05 of the Standard

  All steel rail elements shall be galvanized

Cost included with Steel Railing, Type S-1.

provided to align rail between adjacent spans.

6" x 1'-2" galvanized steel shims shall be

" x4
1  For multi-span bridges, sufficient 

Notes:

the top reinforcement bar placement.

" to accommodate2
1studs may be bent down 

the rail post anchor device.  The anchorage

shall be placed directly above the studs of

the outermost longitudinal reinforcement bar

placed below the top reinforcement bars and

The studs of the anchor devices shall be**

STEEL RAILING, TYPE S-1

E

E

SECTION E-E CURLED END SECTION DETAILS

24'' Approx.

Mi
n.

R

Rdwy. face of

End Section

 10 Gauge

1
6
''
 

A
p
p
r
o
x
.

1
2
''

 
2
''          (4 Required)

          be included with the Steel Railing.

Note: Cost of curled end sections shall

32
5

''4
1

 1'' Steel ¢

''
41

6

''
4

1

''
4

1
1
2

3''

5
''

7''

5''

4
''

4
''

''Ø holes2
1 ¢ 1

SPLICE DIMENSIONS

 
1
''

W6 x 25

'' Slotted2
1'' x 516

13

hole in post

in angles

''2
12

''
2

1
2

''
4

3
1

screws with flat washer

flat washer and lock washer
M-164 anchor bolts with  Varies

1
0
''

3
''

 **

3
''

6
''

3
''

1
'-

0
''

4''

 x 5''

2
'-

5
''

1
'-

5
''

SECTION AT RAILING POST

B

B

''4
1 HSS 6'' x 4'' x 

'' long2
1 x 3

'' x 7'' x 6'' Fabric reinforced elastomeric pad8
1 

'' x 7'' x 6''2
1 ¢ 

'' long8
3'' x 34

1 HSS 6'' x 3'' x 

'' cap4
3''Ø x 58

52-

'' AASHTO4
32- 1''Ø x 7

''
4

3
 
1

''Ø Holes16
13

section may be drilled in the field.

''Ø holes in hollow structural8
7

with locknut & flat washer.

''Ø x 6'' Round Head Bolts4
32-

''
2

1
 

4
1 HSS 12 x 4 x 

''
2

1
 

'' Chamfer2
1 

''2
1'' x 112

1 ¢ 

 Top of Headwall

18

Each 4
Direct Applied

Terminal Marker -
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Flow
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LOCATION SKETCH

SHOWING OUTLINES

INDEX OF STRUCTURE SHEETS

NOTES

MIN. BAR LAP

SHOWING REINFORCEMENT

PLAN

Borings

S-1 Railing

Culvert Details

DESIGN STRESSES

LOADING HL-93

DESIGN SPECIFICATIONS

f'c = 3,500 psi 

fy = 60,000 psi

 

 

 

Allow 50#/sq. ft. for future wearing surface.

 

 

 

all interims.

Specifications, 9th Edition with 

2020 AASHTO LRFD Bridge Design

Expires 11-30-2022

CULVERT DETAILS

1

13

B-1

 6-#10 h21(E) bars

 Bottom of Headwall

 4-#10 h21(E) bars

 3-#10 h21(E) bars

 Cut-off Wall

(3
'-

7
''
 

M
in
. 

L
a
p
)

T
o
p
 
o
f
 
T
o
p
 
S
la

b
 

&
 
B

o
t
t
. 

o
f
 
B

o
t
t
. 

S
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b

Slab

Top of Bottom

ILLINOIS STRUCTURAL NO. 081-6064

CURTS
TURAL

EN
G
IN

E
E
R

DE
S

N
E

CI
L

O
E

S
T

A
T

I

O
I
S

I
N

LLF

SPRINGFIELD, IL

081-6064

W. MEGGINSON

STEVEN

1
'-
6
'' 

No Salvage

 

Structure closed to traffic during construction.

 

Length = 55 Ft., 53° Skew.

Concrete Box Culvert.

EXISTING STRUCTURE NO. 026-5028: Sta. 446+00 - Double 9' x 6' Reinforced

¡ Struct.

Sta. 446+00 

S
ta
ti
on

In
cr
ea
se

33'-0'' 33'-0''

''
2

1

2
1
'-
2

''
2

1

2
1
'-
2

1
0
'-

0
''

1
0
'-

0
''

current ''AASHTO LRFD Specifications.''

and complies with requirements of the 

economical one for the style of structure

shown on the plans.  The design is an

structurally adequate for the design loading

information and belief, this culvert design is

  I certify that to the best of my knowledge,

6
5
-#

6
 s

1
1
(E
) 
ba
rs
 a
t 
6
'' 
ct
s.
 (

D
ow

ns
tr
ea

m
)

50°

10 Year Velocity through Proposed Bridge = 6.5 fps

Nat.

WATERWAY INFORMATION

Flood

Drainage Area = 2.0 Sq. Mi.

Yr.

Freq.

C.F.S.

Q Opening Sq. Ft.

Exist. Prop. H.W.E.

Head - Ft.

Exist. Prop. Exist.

Headwater El.

Prop.

Proposed Low Grade Elev. 547.33 at Sta. 445+00

Existing Low Grade Elev. 547.33 at Sta. 445+00

Max. Calc.

Scour Check

Base

Design

Ten-Year

500

200

100

20

10

1670

1420

1230

820

645

100

90

80

60

50

150

140

130

110

100

544.6

544.1

543.7

542.6

542.1

2.8

3.0

3.1

2.2

1.7

1.9

1.2

0.7

0.0

0.0

547.4

547.1

546.8

544.8

543.8

546.5

545.3

544.4

542.6

542.1

10 Year Velocity through Existing Bridge = 12.9 fps

R. 2 E., 3RD. P.M.

N

5.

4.

1-3.

8
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#
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1
0
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b
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1
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c
t
s
.

1
6
x
2
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#

5
 
h
2
0
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) 

b
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a
t
 
1
8
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c
t
s
.

4-#10 h21(E) bars

2
1
-
#

4
 
d
1
0
(E
) 

b
a
r
s

6
5
-#

6
 s

1
0
(E
) 
ba
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 a
t 
6
'' 
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s.
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U
p
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a
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)

See Std. 515001

NAME PLATE

Sta. 445+85 

F.E. Rt.

P.E. Lt.

Sta. 446+12 

4
0
°0
'  21.20'

2
0
°0
'

 21.20'

5
'-

0
''

(T
y
p
.)

1
5
'-0
'' (M

in.)

(T
yp
. S

h
ort W

ings)

28
'-0
'' (

Min
.)

(Ty
p. 

Lo
ng
 W
ing

s)

2
0
°0
'

4
0
°0
'

#6 = 4'-4''

#5 = 3'-6''

66'-0'' O.-O. headwall

 Proposed Bridge

 SN 026-3479

LOADING HL-93

STR. NO. 026-3479

F.A.S. 171 / C.H. 23

SEC. 11-00120-01-DR

FAYETTE COUNTY

BUILT 202_ BY

STATION 446+00

21.20'

445+58.6

21.20'

445+90.8

 446+41.4

 446+09.2

8
''
 

8
''
 

 
8
''

for proposed construction.

  Contractor shall be responsible to dewater the excavation as needed 

be paid for separately.

items, shall be included in the cost of Concrete Box Cuvert and will not 

  Excavation required to construct the culvert improvements and related

lengths per line.

  Bars indicated thus 22x2-#5 etc. indicates 22 lines of bars with 2

Gr 60.  See Special Provisions.

  Reinforcement bars shall conform to the requirements of ASTM A 706

of the barrel shall be poured monolithically with the wingwalls.

  A distance of half the length of the wingwall but not less than six feet
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1'-6''

42'-5''

 ¡ Rdwy.

1
5
''

Ea. Wall

Ea. Wall

1
6
''

8
'-

0
''

3''Ø Drains at

2
'-

3
''

6
''
 

3
'-

0
''

CULVERT DETAILS

2

14

HALF ELEVATIONHALF LONG SECTION

±8'-0'' cts.

D.S. Invert

 U.S. Invert

1'-6''

Dimensions are at Rt. �'s to ¡ Roadway.

 Steel Railing, Type S1 (Typ.)

 for railing details.

 See sheets 3 & 4 of 5

Dimensions are at Rt. �'s to ¡ Roadway.

33'-8''

2
'-

8
''

''
8

1
3

BAR s11(E)

1'-3''

1'-3''

''
21

 5

 1'-3''1'-3'' 

''
4

3
1
1

BILL OF MATERIAL

#442

34

65

65

#9

34'-8''

31'-8''

6'-9''

#9

8'-6''

33'-8''

36'-2''

#5

264 #6

4'-5''

a11(E)

h21(E)

s11(E)

214

168

#6

#6

112

E
a
. 

W
a
ll

a
t
 
1
2
''
 
c
t
s
.

 Asphalt

''
21

5

#10

Showing Reinforcement Showing Outlines

 Constr. Jt.

2''

cl.

8''

Flow

1'-9''

BAR NO. SIZE LENGTH SHAPE

9
''

 piling, typ.

 Permanent sheet

 (typ. each end)

'' Welded ¢8
3 

 Bent ¢ sheet pile cap

 P.G. Elev.

SECTION THRU BARREL

Tilt hook of a1(E)

for 2'' min. cl.

bars if necessary

 6
''

t
y
p
.

 2''

 cl.

1
5
''

1
6
''

8
'-

0
''

1
0
'-

7
''

 
2
''

 
c
l.

8'' 8'' 8''10'-0''10'-0''

22'-0''

 
2
''

 
c
l.

 Const. Jt.

 typ.

 Const. Jt.

 typ.

cl.

2''

 
c
l.

 
2
''

3
''

c
l.

1
'-

9
''

''8
13

''
83

4

''8
711

''
8

7
1
'-

5

 Elev. 537.0

Elev. 536.6

 Elev. 547.0

Elev. 547.0 

 a11(E)

s11(E) 

 h21(E)
 a10(E)  h20(E)

 h21(E)

 a10(E)

h21(E) 

 d10(E)

 h21(E)
 a11(E)  h20(E)

9
x
2
-
#

5
 
h
2
0
(E
) 

b
a
r
s

88-#6 v10(E) bars at 9'' cts.

s10(E) 

 a11(E)

 a10(E)

h20(E) 

h20(E) 

v10(E) 

h20(E) 

v10(E) 

h20(E) 

v10(E) 

h20(E) 

 a10(E)

 a11(E)  h20(E)

BAR d10(E)BAR s10(E)

BAR a10(E)

a10(E)

d10(E)

h20(E)

s10(E)

v10(E)

88-#6 v11(E) bars at 9'' cts.

 v11(E)
 v11(E)

v11(E) 

v11(E) 264 #6 5'-11''

''
4

3
1
'-

1

''
4

3
2
'-

1

7'-9''

 Hot-Mix

''2
119'-8 ''2

119'-8

'' cl.2
1 1

 (Typ.)

1
5
''

4
''

4''

6'' '' ¬ Drip notch4
3 

 full length of span

 full length of span

6''

1
5
''

'' cl.2
1 1

 (Typ.)

in the contract unit price for Concrete Box Culverts.)

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

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

 (to be removed with formwork)

'' Square foam blockout around PVC drain2
1 

(Adjust location to clear reinforcement)

3''Ø PVC drain cast with the concrete

 shall be sealed to the concrete with mastic.

 over the drain hole. Perimeter of fabric

 nonwoven geotextile fabric centered

* Provide a double layer of 12'' x 12''

 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

6
''

 
U
.S
.

 
D
.S
. 6''

 of headwall

 Inside face

  shall be 6 ounces per square yard.

  Specifications. The minimum weight of the fabric

  requirements of Article 1080.01 of the Standard

* Nonwoven geotextile fabric shall conform to the

'' ¬ Drip notch4
3 

1'-6''

1'-6''

3
''

9
''

2
'-

0
''

9
''

h21(E) 

s11(E) 

h21(E) 

h21(E) 

s10(E) 

h21(E) 

''
4

3
1
'-

1 ''
4

3
2
'-

4

Elev. 527.0

Min. Tip.

Elev. 547.0

Top Sheet Pile

Elev. 525.0

Min. Tip.
 Elev. 529.0

 Min. Tip.

16'-0'' 28'-0''

 Elev. 542.5

1
'-

9
''

''2
11'-2

 Porous Granular Backfill1
2
''
 

of Permanent Sheet Piling.

pile cap and filter fabric shall be included in the cost 

  The cost of furnishing and installing the bent ¢ sheet

of 2500 psi.

strength has attained a minimum compressive strength 

  Sheet piling shall not be driven until the concrete 

as shown on sheet 3 of 5..

permanent steel sheet pile wall shall be 12.7 in.�/ft and

  The minimum effective section modulus of the 

shall be made for this substitution.

ordered to replace the v bar. No reduction in quantities

  At the Contractor's option, a longer v1 bar may be 

of bars with 2 lengths per line.

  Bars indicated thus 9 x 2-#5 etc. indicates 9 lines

Notes:

 Limits of

 filter fabric

 Geosynthetic filter fabric per

 shall be 4 oz./sq. yd. Fold as shown.

 Specifications. Minimum weight

 Section 1080.01 of the Standard

3''

mi
n.

 Limits of

 filter fabric

'' Chamfer 4
3

8
''''

8
5

2'-
4

1
'-
0
''

9''

1
'-
6
''

CORNER DETAIL

 Reinf. Bars, Epoxy Coated

Sq. Yd.

 Porous Granular Backfill

Ton

 for Buried Structures

 Membrane Waterproofing System 

Ton Stone Dumped Riprap, Class A4

Cu. Yd. Concrete Box Culverts

Pound

70

 Permanent Sheet Piling Sq. Ft.

53,200

258

1,697

184.2

Ton 184

140
 Special

 Porous Granular Embankment,

 2-#5 v12(E) bars

 Each corner

v12(E) #5 11'-0''8

1
'-
0
''

9
''

8
''

3
''m

in.

Limits of

filter fabric

 Limits of

 filter fabric

1
'-
6
''

 2-#5 v12(E) bars

 Each corner

''8
3

2
'-5

4 oz./sq. yd. Fold as shown.

Minimum weight shall be 

Standard Specifications. 

per Section 1080.01 of the

Geosynthetic filter fabric

CORNER DETAIL

(Long Wing)

(Short Wing)

'' Chamfer4
3 

''
4

3
1
'-

1

 Slope Wall, 4'' Sq. Yd. 108

 Name Plates Each 1
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UPSTREAM

SECTION THRU HEADWALL

DOWNSTREAM



~

10'-0''

BACKFILL DETAIL

8
'-

0
''

**

 Porous Granular

1
2
''

**

cover the P.G.E.

to be placed at end of wings to 

culvert and wings. 18'' earth cap 

P.G.E to extend the full length of

 
1
'-

0
''

1
0
'-

7
''

Embankment, Special

Porous Granular

3

CULVERT DETAILS
15

~

(Typ.)

5'-0''

RIPRAP LAYOUT

A

A

A

A
Membrane Waterproofing System

for Buried Structures

ELEVATION

 Rail Insert Details.

 See Detail A for

 (Typ.)

30'-0'' end to end of rail

4 Rail Post Spaces at 7'-0'' = 28'-0''  1'-0''1'-0'' 

See sheet 4 of 5 for details.

Curled End Sections (Typ.)

 2'-1''

N

F
low

Pay limits of

2'-0''

Top of Subgrade 
Top of Slab 

 1

1

 
6
''

1
8
'-

1
0
''
±

67'-6''±

1
8
'-

1
0
''
±

28'-0''

16'-0''

Short Wall

Long Wing

1
5
'-

0
''

 Stone Dumped Riprap,

F
low

1
5
'-

0
''

32'-6'' (Typ.)

 Class A4 (Typ.)

 Concrete Slopewall (Typ.)

DETAIL A

 (Typ.)

''4
3 1

V
a
r
ie

s
 

1
0
''

 
3
'' (Typ.)

''4
3 3

SECTION A-A

 grade line

 Match existing

 6''

 Concrete

 Slopewall, 4''

 Class A4 

 Stone Dumped Riprap,

 
1
6
''

3
'-

0
''

Elev. 547.0

Top Sheet Pile

2
0
'-

0
''

Elev. 527.0

Min. Tip.

Elev. 525.0

Min. Tip.

14'-0'' 14'-0''

 Elev. 529.0

 Min. Tip.

4
'-

0
''

1
3
'-

6
''

4
'-

6
''

2
2
'-

0
''

 Elev. 547.0

 Top Sheet Pile

 Min. Sx = 12.7 in /ft. 
3

Min. Sx = 12.7 in /ft. Min. Sx = 6.5 in /ft.3

See sheet 4 of 5 for Railing Details.

Showing Sheet Pile Details

Showing Rail Post Spaces

 Backfill

(T
y
p
.)

5
'-

0
''

8
'-

1
0
''
±

1
5
'-

4
''
±

5'-0''

(Typ.)

5
'-

0
''

(T
y
p
.)

8
'-

1
0
''
±

1
5
'-

4
''
±

67'-6''±

445+26.9

40.0' Lt.

 445+94.4

 40.0' Lt.

446+05.6

40.0' Rt.

 446+73.1

 40.0' Rt.
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''  4
3

''  4
3

''8
3

As Required

''
4

3

''
8

1
±

''2
11

''
8

1
±

''2
11

''8
1±

''
2

1
1

(10'-9'' Maximum Post Spacing)

2'' 2'' 

''
 
 

4
1

''
 
 

4
1

2'' 2'' 

¡ Post

2'' 2'' 

3
''
 

3
''
 

6'' 

*

1
''
 

¡ Post

3
'' 

30°

''
 
 

4
1

1
2
''
 
 

Traffic side of rail

3
''
 

1'' 

*

1'' 2''  4
1

Locknut

Typ.

Locknut

structural section

'' Ø Holes in hollow4
3

or Recess

Without Slot

Holes

'' Ø8
1¡ 1

with flat washer

'' Cap Screw4
3'' Ø x 18

5

blocked off during casting of beam.

Threaded areas shall be plugged or

*

''2
13

''4
31

1
0
''

''
2

1
2

¡ Slotted holes

''4
33 ''4

33

''2
13

'' Chamfer16
5Grind 

W6x25

''4
33 ''4

33

''
2

1
3

''
2

1
2

hole in post

'' Slotted2
1'' x 516

131-

'' Holes in angles16
132-

6'' long

 x4
3L 6 x 4 x 

''
2

1
2

''
2

1
2

''2
111

''2
17

''4
32 ''4

32

''
2

1
''

2
1

'' Ø holes8
11

''
2

1
1

''
2

1
1

''4
31 ''4

31''2
13

''2
1 ''2

1

in post

'' Ø Holes8
7

in angles

'' Ø Holes8
11

16
3

16
3

16
3

16
3

16
3

16
3

washers

hex nut & flat

H.S. bolts with

''4
1'' Ø x 34

32-

Approved Recess

With Slot (shown) or

Rail Splice

T

''2
12 1'-8'' ''2

12

D A B C E

''4
33 2'-0'' ''2

12 ''2
15 ''2

13

2'-4'' ''2
13 ''2

16

''2
14 ''2

18 11''

''4
1 1'-8''

    as shown on the design plans.

T = Total movement at expansion joint

#3 bar

structural section

Holes in hollow

'' x E Slotted8
11

4'' 4'' 
Locknut

section 

Hollow structural

16
3

'' ¢8
3in 

'' Ø holes16
11

Typ.

B C C B

A

8-11-2017

A

A

R-23A

D D

VIEW D-D

ANCHOR DEVICE

END OF RAIL DETAILS

SECTIONS AT RAIL SPLICE

ROUND HEAD BOLT

VIEW A-A

AT EXPANSION JT.

RAIL SPLICE CONNECTION

C C

SECTION B-B

SECTION C-C
TYPICAL

PLAN-BOTT. SPLICE ¢

''2
12

''2
1≤ 6

''2
1> 6

4
3� 6 x 4 x 

**

STEEL RAILING, TYPE S-1

E

E

SECTION E-E CURLED END SECTION DETAILS

24'' Approx.

Mi
n.

R

Rdwy. face of

End Section

 10 Gauge

1
6
''
 

A
p
p
r
o
x
.

1
2
''

 
2
''          (4 Required)

          be included with the Steel Railing.

Note: Cost of curled end sections shall

32
5

''4
1

 1'' Steel ¢

''
41

6

''
4

1

''
4

1
1
2

3''

5
''

7''

5''

4
''

4
''

''Ø holes2
1 ¢ 1

SPLICE DIMENSIONS

 
1
''

W6 x 25

'' Slotted2
1'' x 516

13

hole in post

in angles

''2
12

''
2

1
2

''
4

3
1

screws with flat washer

flat washer and lock washer
M-164 anchor bolts with  Varies

1
0
''

3
''

 **

3
''

6
''

3
''

1
'-

0
''

4''

 x 5''

2
'-

5
''

1
'-

5
''

SECTION AT RAILING POST

B

B

''4
1 HSS 6'' x 4'' x 

'' long2
1 x 3

'' x 7'' x 6'' Fabric reinforced elastomeric pad8
1 

'' x 7'' x 6''2
1 ¢ 

'' long8
3'' x 34

1 HSS 6'' x 3'' x 

'' cap4
3''Ø x 58

52-

'' AASHTO4
32- 1''Ø x 7

''
4

3
 
1

''Ø Holes16
13

section may be drilled in the field.

''Ø holes in hollow structural8
7

with locknut & flat washer.

''Ø x 6'' Round Head Bolts4
32-

''
2

1
 

4
1 HSS 12 x 4 x 

''
2

1
 

'' Chamfer2
1 

''2
1'' x 112

1 ¢ 

 Top of Headwall

4

16

7''

holes

''  Ø16
11'' max.8

1

'' long2
1x 3

4
1HSS 6 x 4 x '' long8

3x 3

4
1HSS 6 x 3 x 

2'' 2''

4
''

5
''

3
''

6
''

3
''

3
''

6''

'' x 7'' x 6''2
1¢ 

6''

'' x 5''2
1'' x 112

1¢ 

'' 2
16

'' 4
33'' 4

31'' 4
3

welded to ¢

1'' H.S. Nut AASHTO M 164

each nut

Cast 1'' voids behind

6
''

2'' 4''≤ 4''

> 4''

5'' 9''≤ 9''

7'' 2'-10''> 9'' ≤ 13''

2'' 4''

¢ 1'' x 6'' x 13''

'' Ø Hole8
11

4 Required per ¢

automatically end welded.

Article 1006.32 of the Std. Specs.

filled headed studs conforming to

'' Ø x 6'' Granular or solid flux4
3

1
0
''
 

'' Ø Cap Screw.8
5and tap pipe for 

Grade A - 3'' long welded to #3 bar

conforming to AASHTO M291,

'' Ø XXS Pipe or hex coupler nuts4
3

'' x 6'' Bar2
1'' x 12

1

'' 2
1

''
 

2
1

1

'' 4
31 '' 4

31

''
 

4
3''
 

4
3

Specifications.

according to Article 509.05 of the Standard

  All steel rail elements shall be galvanized

Cost included with Steel Railing, Type S-1.

provided to align rail between adjacent spans.

6'' x 1'-2'' galvanized steel shims shall be

'' x4
1  For multi-span bridges, sufficient 

Notes:

1
'-

1
1
''

3
''

3
''

3
''

'' x 3'' Slotted holes16
13

the top reinforcement bar placement.

'' to accommodate2
1studs may be bent down 

the rail post anchor device.  The anchorage

shall be placed directly above the studs of

the outermost longitudinal reinforcement bar

placed below the top reinforcement bars and

The studs of the anchor devices shall be

1'-1'' 

'' 4
32 '' 4

32'' 4
33'' 4

33

'' 4
3 '' 4

3'' 4
31 '' 4

31

'' long2
1XS pipe spacer, 

'' Ø4
3with flat washer & 

'' Cap Screw4
3'' Ø x 18

5

angles and plate

'' Ø Holes in8
11

¢ 1'' x 6'' x 13'' 

Top & Bottom

'' x A 2
1'' x 28

3¢ 

D at exp. jt. at 50° F.

'' at rail splice4
1

Std. 631026 or BLR 27-1.

for guard rail connection shown on Hwy

bolts.  Provide 2 flat washers & locknuts

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

2
''
 
 

1'' ¢

8
''
 
 

2
''
 
 

'' Ø Drain Hole4
3

1''  

2
''
 
 

5
''
 
 

3'' 3''

'' long2
1x 3

''4
1HSS 6'' x 4'' x 

Each Side

'' x A 8
7'' x 108

3¢ 

'' x 5'' 2
1'' x 112

1¢ 

4
''
 
 

Unit QuantityItem

FootSteel Railing, Type S-1

BILL OF MATERIAL

60

Each 4
Direct Applied

Terminal Marker -
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