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"AASHTO LRFD Specifications."
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Design Specifications: 2014 AASHTO LRFD
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 Embankment, Special

 Porous Granular

 Porous Gran. Backfill, Spl.

  in opposite end of culvert.

  cut to fit.  Balance of bar to be used

  slab shall be ordered full length and

* a2(E) & a3(E) bars in skew portion of

 1-#4 v2(E) bar

 2-#6 h1(E) bars (Top) &

 (See Section Thru Headwall)

 4-#10 h2(E) bars (Bottom)

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 not 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

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
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3  Exposed edges shall be beveled 
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4'-9''4'-9''

3''Ø weep

hole. typ.

1
'-

7
''

 Elev. 569.02

(B.F. - Long Wings)

(F.F. - Long Wings)

Bend in Field (Typ.) 

@
 
8
''
 
c
t
s
. 
(B
.F
.)

9
'-

5
''1

4
'-

9
''

5
'-

6
''

9
-
#

8
 
h
4
(E
) 

b
a
r
s

5-#8 h5(E) bars
16-#4 v4(E) bars

Back Face 

NORTHWEST AND SOUTHEAST WINGWALL ELEV. - (LONG WING) NORTHEAST AND SOUTHWEST WINGWALL ELEV. - (SHORT WING)

h7(E) or h9(E) 
 Back Face

9-#5 a3(E) bars

 
a
3
(E
) 

b
a
r
s

 
a
3
(E
) 

b
a
r
s

 
a
3
(E
) 

b
a
r
s

 
a
3
(E
) 

b
a
r
s

4
'-

8
''

4
'-

8
''

2
3
'-

7
''

2
4
'-

2
''

BAR s(E) BAR s1(E) BAR d(E)

BARS h4(E), h5(E) & h6(E) BARS h7(E), h8(E) & h9(E) 

h4(E)

h5(E)

h6(E)

h7(E)

h8(E)

h9(E)

 6-#8 h7(E) bars @ 8'' cts.

 14-#5 h9(E) bars @ 8'' cts.

9
-
#

8
 
h
7
(E
) 

b
a
r
s

 5-#8 h8(E) bars
14-#4 v4(E) bars

See Plan View

Ea. Wing

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

See Plan View

Ea. Wing

(7-B.F.) (7-F.F)

1
'-

7
''

9''

9''

v4(E) 

v4(E)  v4(E)

 
2
''
 
c
l.

 
(T

y
p
.)

 h6(E)

1
2
''

2
0
''

16'-0''

v4(E) 

2
0
''

Back Face 

 v4(E)

 
(T

y
p
.)

 
2
''
 
c
l.

h5(E) 

 Cut-off wall

 a4(E)

 d(E)

2
0
''

 v4(E)

 
(T

y
p
.)

 
2
''
 
c
l.

14'-0''

 h9(E)

12
''

 v4(E)  
(T

y
p
.)

 
2
''
 
c
l.

2
0
''

 Back Face

 h8(E)

d(E) 

 Cut-off wall 

a4(E) 

14'-0''

 v(E) or v1(E)

v(E) or v1(E) 

Elev. 557.1 

14-#5 h6(E) bars @ 8'' cts.

''
8

7
1
4
'-

9

''
8

7
9
'-

4

 Elev. 557.2

''
8

7
1
'-

5

17'-8''

''4
31'-8

14'-8''

''
4

1
 
1
'-

1

 
o
.-

o
.

and use the remainder in opposite end of culvert.

Order a2(E) and a3(E) bars full length.  Cut as shown

 
a
2
(E
) 

b
a
r
s

 
a
2
(E
) 

b
a
r
s

 
a
2
(E
) 

b
a
r
s

 
a
2
(E
) 

b
a
r
s

18-#9 a2(E) bars

BARS a(E) & a2(E)

28'-10''

 a(E)

 a2(E)

1'-5'' (Typ.) 

1'-5'' (Typ.) 

1
2
''

4
'' 

h5(E) 

8
''
 

6-#8 h4(E) bars @ 8'' cts.

9''

h4(E) 

@ 8'' cts. (Ea. Fc.)

8
''
 

1
'-

1
0
''

v4(E)  h8(E)

v4(E) 

12''
 4''

9''

8
''
 

 @ 8'' cts. (Ea. Fc.)

5
'-

3
''

5
'-

3
''

5
'-
0
''

3
'-
0
''

 h
5
(E
)

 h
4
(E
) 

&

 h
6
(E
)

14'-0''

 h
8
(E
)

 h
7
(E
) 

&

 h
9
(E
)

5
'-
0
''

12'-6'' ''8
32'-10

CULVERT DETAILS
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5
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''

 
8
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N

~ 1

 1

~

~

3

A

A

RIPRAP LAYOUT

(T
y
p
.)

3
4
'-

0
''
±

Proposed R.O.W. Line 50' 

 
(T

y
p
.)

 
5
'-

0
''

Top of Subgrade 

Top of Slab 

24'-0''

BACKFILL DETAIL

Pay limits of

2'-0''

9
'-

0
''

 Proposed Culvert

LOCATION SKETCH

3433

T
. 

2
1
 

N
.

28 27

R. 4 W., 3RD. P.M.

See Std. 515001

NAME PLATE

WATERWAY INFORMATION

Flood

10 Year Velocity through Existing Bridge = 5.1 fps 10 Year Velocity through Proposed Bridge = 4.1 fps

Yr.

Freq.

C.F.S.

Q Opening Sq. Ft.

Exist. Prop. H.W.E. Exist.

Head - Ft.

Prop. Exist.

Headwater El.

Prop.

Nat.

Drainage Area = 20.6 Sq. Mi. Proposed Low Grade Elev. 569.2 @ Sta. 49+00

Existing Low Grade Elev. 569.2 @ Sta. 49+00

 Match existing

 grade line

3
'-

0
''

 1'-6''

SECTION A-A

1
6
'' 

~

~

A

A

(T
y
p
.)

2
4
'-

0
''
±

41'-6''±

 Existing R.O.W. Line 40' 

(Typ.)

5'-0''

 
(T

y
p
.)

 
5
'-

0
''

 Stone Dumped Riprap, Class A4 

12''

'' cl.2
1 1

 (Typ.)

1
6
''

h1(E) 

s1(E) 

h2(E) 

4
''

4''

6'' '' ¬ Drip notch4
3 

 full length of span

12''

h1(E) 

s(E) 

h2(E) 

 full length of span

6''
1
6
''

'' 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
''

''
2

1
1
0

''
4

1
9

 
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

Class A4

Stone Dumped Riprap,

 (Typ.)

 5'-0''

Class A4

Stone Dumped Riprap,

3
4
'-

9
''
±

2
4
'-

1
''
±

**

 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

DETAIL A

 (Typ.)

''4
3 1

V
a
r
ie

s
 

1
0
''

 
3
'' (Typ.)

''4
3 3

See sheet 4 of 5 for Railing Details.

 

Showing Rail Post Spaces

ELEVATION

 Rail Insert Details.

 See Detail A for

''16
3 1'-3

 (Typ.)

31'-2'' end to end of rail

 Membrane Waterproofing 

 
1
'-

0
''

 
1
'-

0
''

 
M
in
.

1
'-

7
''

'' ¬ Drip notch4
3 

500

200

20

200

100

20

10

2290

1920

1920

1920

1670

1090

860

200

200

200

200

190

170

220

220

220

220

220

210

568.21

567.84

567.84

567.84

567.56

566.60

565.95

1.28

1.33

1.33

1.25

0.70

0.10

1.28

1.31

1.31

1.20

0.36

0.04

569.49

567.84

569.17

569.17

568.81

567.30

566.05

569.49

569.15

567.84

569.15

568.76

566.96

565.99

Max. Calc.

Prop. Overtop

Exist. Overtop

Scour Check

Base

Design

3 Rail Post Spaces @ 7'-8'' = 23'-0''

1
2
'-

1
''

''
8

7
1
'-

5

60'-8''± (Typ.)

2
8
'-

3
''
±

1
7
'-

7
''
±

F
lo

w

F
lo

w

LOADING HL-93

STR. NO. 054-3924

C.H. 16 /  DELAVAN ROAD

SEC. 15-00066-03-BR

LOGAN COUNTY

BUILT 201_ BY

PRAIRIE CREEK DITCH

4'-1'' 4'-1''

Traffic Barrier Terminal, Type 5A

See Std. BLR 27 (Typ.)

Embankment, Special

Porous Granular

 Backfill, Special
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UPSTREAM

SECTION THRU HEADWALL

DOWNSTREAM



8

4

"2
13

"4
31

1
0
"

"
2

1
2

¡ Slotted holes

"4
33 "4

33

"2
13

in post

" Ø Holes8
7

in angles

" Ø Holes8
11

washers

hex nut & flat

H.S. bolts with

"4
1" Ø x 34

32-

C C

SECTION B-B

6
"

3
"

1
'-

1
1
"

3
"

3
"

" x 3" Slotted holes16
13

4
3� 6 x 4 x 

 
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
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

" 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

16
3

16
3

16
3

16
3

16
3

16
3

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

D D

BILL OF MATERIAL

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

SECTION C-C

SPLICE DIMENSIONS

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 

" 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¢ 

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¢ 

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
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PROPOSED FIELD ENTRANCE 49+06
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7 %
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.

PIPE CULVERTS, CLASS D, TYPE 1 18"

P
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O
P
. 

R
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.

IMPROVEMENT BEGINS STA. 48+73
AHEAD

BACK

563.80

S.D.564.40
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. 
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.
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