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FIELD UNITS

Allow 50#/sq. ft. for future wearing surface.
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C.F.S. 
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H.W.E. 

Nat.
Flood

Design

Base

Overtopping

Max. Calc.

100

500

Exist. Prop. Exist. Prop.

Headwater El.

Exist. Prop.

10

Opening Sq. Ft. Head - Ft.

Range 13W, 2nd P.M. structure

Proposed

PRECAST UNITS

fy = 65,000 psi (Welded wire fabric)

f'c = 5,000 psi

N
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Bedding

Filter fabric

4'-0''

2
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8
''

1'
-
4
''

6
''

Class A4

Stone Riprap,

Skew

5°

12
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0
''

12
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0
''

1'
-
0
''

1'
-
0
''

3
''

1'
-
0
''

1'
-
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''

existing structure

Limits of

Proposed 10-year velocity = 2.2 ft./sec.

Existing 10-year velocity = 2.5 ft./sec.

Drainage Area = 5.75 sq. mi. Proposed Low Grade Elev. 635.25 @ Sta. 1224+00

Existing Low Grade Elev. 635.25 @ Sta. 1224+00

448 167 200 630.9 0.0 0.0 630.9 630.9

50 718 219 240 632.8 0.1 0.1 632.9 632.9

839 219 240 633.4 0.2 0.2 633.6 633.6

- - - - - - - - -

1136 219 240 634.2 0.4 0.4 634.6 634.6

Shoulder
6'-0''

Roadway
12'-0'' Roadway

12'-0''
Shoulder
6'-0''

& PG

~ F.A.P. Rte. 840

Flow

Shoulder

6'-0''

Shoulder

6'-0''

Roadway

12'-0''

Roadway

12'-0'' 1'-0''1'-0''

to ~ F.A.P. Rte. 840

Dimensions at Rt. L's

PG

•'' / ft. ‰'' / ft. ‰'' / ft. •'' / ft.

1'-0''

1'-0''

10
'-

0
''

Varies Varies

0.095%

areas of culvert haunch, typ.

culvert.  Use tapered washers in

See Std. 630101 for guardrail over

D.H.W. Elev. 632.8

31'-6'' 31'-6''

typ.

1:2 (V:H)

A
A

Elev. 635.83

Sta. 1224+00.00

~ Structure

Class A4, typ.

Stone Riprap, +0.0475%
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fy = 50,000 psi (AASHTO M270, Grade 50W)

fy = 50,000 psi (Permanent sheet piling)

fy = 60,000 psi (Reinforcement)

f'c = 3,500 psi

  ASTM C1577

Design Specifications, 6th Edition

  2012 AASHTO LRFD Bridge

63'-0'' Out-to-out headwalls

typ.

1'-0''

A
A

90°

cap, typ.

piling wall with steel

Permanent steel sheet

E.W.S.E. = 625.16

Proposed R.O.W.

typ.

45°

Boring #1

Boring #2

T
w

p
. 

2
6

N

route during construction.

maintained using a detour

replaced.  Traffic will be

structure is to be removed and

supported closed abutments.  The existing

abutments and 42'-2'' out-to-out on pile

concrete slab bridge 30'-0'' back-to-back

Sta. 1224+00.00.  A one span reinforced

as S.B.I. Route 49, Section 137-B at

Existing Structure:  SN 038-0119 built in 1928

Sta. 1224+09.29, 21.03' Lt., Elev. 634.49

Benchmark:  BM #119 - Chiseled ''  '' on SE wingwall:

VariesVaries

Elev. 622.56

Upstream ?
Elev. 622.31

Upstream Inv.

Elev. 622.25

Downstream Inv.

Elev. 622.50

Downstream ?

Elevation (ft.)

Design Scour Upstream

619.31

Downstream

619.25
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DRAWN

CHECKED

   

   

   

   

 

ITEM UNIT TOTAL

Stone Riprap, Class A4

Precast Concrete Box Culvert 12' x 10'

Sq. yd.

Each

Foot

1

EachName Plates 1

Each 2

Sq. yd.Filter Fabric

Install sheet pile cap

Backfill culvert and wings

Drive sheeting

in end section

Form and place concrete

sections.

Place precast box culvert

Prepare bed

Build cutoff wall

Remove existing structure

8.

7.

6.

 

5.

 

4.

3.

2.

1.

246

246

(Along ~ F.A.P. Rte. 840)

5 -

4 -

2-3 -

1 -

See Std. 515001

STRUCTURE NO. 038-2026

 LOADING HL-93

F.A.P. RTE. 840  SEC. 137-BR

STATE OF ILLINOIS

BUILT 201  BY

STATION 1224+00.00
R.O.W.

ProposedStructures.

be included in the cost of Removal of Existing 

delivering them to the maintenace yard shall

date.  The cost of removing the beams and

for additional information or to set up a delivery

Contact Mr. Kip Rutledge at Watseka Maintenance Yard (815)-432-2350

shall be salvaged and delivered to a District 3 maintenance yard.

The temporary steel beams under the existing concrete beams
Embankment

6'' Porous Granular

DESIGN SCOUR ELEVATION TABLE

SEQUENCE

CULVERT CONSTRUCTION TOTAL BILL OF MATERIAL

NAME PLATE

INDEX OF SHEETS

DESIGN SPECIFICATIONS

DESIGN STRESSES

LOADING HL-93

STRUCTURE NO. 038-2026

STATION 1224+00.00

IROQUOIS COUNTY

F.A.P. RTE. 840 - SEC. 137-BR

DRAINAGE DITCH

IL. RTE. 49 OVER UNNAMED

GENERAL PLAN & ELEVATION

LOCATION SKETCH
PLAN

SECTION A-A

LONGITUDINAL SECTION

PROFILE GRADE

120.0

Precast Concrete Box Culvert 12' x 10'

60'-0'' 

CJB

CCF

CCF

CJB

WATERWAY INFORMATION

Name Plate

Cast-in-place 

    1'-6'' 

Membrane Waterproofing for Culverts Sq. yd. 208.2

Soil Boring Logs

and Waterproofing Limits

Bar Splicer Assembly Details

Box Culvert End Section Details

General Plan & Elevation
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Removal of Existing Structures

Box Culvert End Sections, Culvert No. 1
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2 3

B

B
opening

6'' x 3'' Formed drain

h

h

3

2

14'-1•'' 14'-1•''

typ.

1'-0''

typ.

10•''

3''

17
'-
0
''

~ culvert

Symmetrical about

v1

h6

1'
-
0
''

6
''

1'
-
6
''

v v1

typ
.

45
°

12
'-

0
‚
''

details.

See sheet 3 of 5 for additional wingwall

  Wingwalls omitted in this view for clarity.

in Section E-E

spaced as shown

5-#5 v  bars1

as shown in Section D-D

3-#5 v  bars spaced1

~ culvert

Symmetrical about

6

D D

clear cover.

necessary to provide 1•''

into end section.  Bend as

culvert welded wire fabric

Extend precast concrete box

m
in
. 
la

p

1'
-
9
''

EE

a
t 

12
''
 
c
ts
.

10
-
#

4
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-
0
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9
''

H
e
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d

w
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1'
-
9
''

1'
-
2
''

10
'-

0
''

14
'-

9
''

Downstream Elev. 634.00

Upstream Elev. 634.06

Downstream Elev. 622.25

Upstream Elev. 622.31

Downstream Elev. 619.25

Upstream Elev. 619.31

C

C

typ.

6'-0''

typ.

12'-0''

const. joint

Mandatory

Const. joint

anchors at 12'' cts.  See Section C-C.

27-#5 v bars threaded into 27 flared coil loop

spaced as shown in Section E-E

5 Bar Splicers for #5 v  bars1 27-#4 s bars at 12'' cts.

27-#4 s  bars at 12'' cts. (Downstream end)

27-#4 s  bars at 12'' cts. (Upstream end)1

2

4

5

1

28'-3''

wingwall elevation.

  See sheet 3 of 5 for typical

Notes:

2-#6 h  bars back face of headwall

2-#6 h  bars front face of headwall

3-#5 h  bars back face of cutoff wall

3-#5 h bars front face of cutoff wall

15
-
#

4
 
h
 
 
b
a
r
s
 
a
t 

12
''
 
c
ts
. 

b
a
c
k
 
f
a
c
e

15
-
#

4
 
h
 
 
b
a
r
s
 
a
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12
''
 
c
ts
. 
f
r
o
n
t 
f
a
c
e

BILL OF MATERIAL

Item Unit Total

Each 2

1

2s

s  or

1

4

h  or h5

h or h

ty
p
.

2
'-

0
''

Exterior wall

barrel

Bottom of

of the Standard Specifications.

walls at |8' cts.  See Article 503.11

  Provide 3'' } drain holes in exterior

3

typ.

12'-0''

typ.

1'-1•''

2'-3''

typ.

2'-0''

w
a
ll

C
u
to
f
f
 

1'
-
10
''

GENERAL NOTES

END ELEVATION

DRAIN DETAIL

PLAN

FILE NAME USER NAME =
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= REVISED

REVISED

REVISED

REVISED

NO.
SECTION COUNTY

ILLINOIS FED. AID PROJECT

840 IROQUOIS

TOTAL

SHEETS

SHEET

NO.RTE.

137-BR

CONTRACT NO. 66B92

SHEET NO.    OF 5 SHEETS

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

F.A.P.DESIGNED -

-

-

-

CHECKED

DRAWN

CHECKED

STRUCTURE NO. 038-2026

BOX CULVERT END SECTION DETAILS
CJB

CCF

CCF

CJB

   

   

   

   

Embankment

6'' Porous Granular
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Culvert No. 1 

Culvert End Sectons,

  See sheet 3 of 5 for additional wing wall details.

  See sheet 3 of 5 for Section B-B, C-C D-D, and E-E.

  See sheet 1 of 5 for culvert construction sequence.

top of the culvert.  

  Due to low fill, provide waterproof membrane system over the

compressive strength of 3500 psi.

attained a minimum flexural strength of 650 psi or a minimum

  Sheet piling shall not be driven until the concrete strength has

in place and protected during the backfilling process.

sealing band.  The seal shall be centered over the joint, secured

be externally sealed on all four sides with a 13 inch wide external

voids filled with a mastic joint sealer.  In addition, the joints shall

  The joints between precast box sections shall be sealed, all

specified in Article 8.1 of ASTM C1577.

section shall be formed without the male and female shapes

  The ends of the precast box sections adjacent to the end

concrete in the field according to Article 503.09(b).

concrete shall be sandblasted, cleaned, and wetted prior to placing

  Areas of the precast box culvert in contact with cast-in-place

submitted to the Engineer for approval.

shop drawings and a proposed construction sequence shall be

precast.  If the Contractor elects to use a precast cutoff wall,

precast option is not allowed except the cutoff wall may be

  The box culvert end section shall be built in the field and a

†'' }. 

  Fasteners shall be ASTM A325 Type 3. Bolts •'' }, holes

  The sheet pile cap shall be AASHTO M270 Grade 50W.

pile wall shall be 29.8 in. /ft.

  The minimum effective section modulus of the permanent sheet

requirements of ASTM C1577.

The precast concrete box culvert sections shall conform to the

and minimum 2.08 feet at edge of shoulder.

  The design fill height for this structure is maximum 2.55 feet

superstructure. 

balance front and back soil pressure before removing the existing

  Excavation behind existing abutment walls shall be performed to

conditions in the field as directed by the Engineer.

   Layout of slope protection system may be varied to suit ground

SN 0382026-66B92_Final_Rev.dgn 10/6/2014 11:58:41 AM
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concrete box culvert

Limits of precast

end section

Box culvert

welded wire fabric

Precast box culvert

v

subject to approval by the Engineer.

minimum 7500 lbs proof load capacity,

anchor, or epoxy grouted bar with

Flared coil loop anchor, expansion

*

3
'-

0
''

1'
-
2
''

C
u
to
f
f
 

w
a
ll

1'
-
10

"

const. joint

Mandatory

|6''1'-0''

|1'-6''

typ.

1•'' cl.*

joint

Const.

s

h

h4

|1'-6''

1'-0'' |6''

concrete box culvert

Limits of precast

end section

Box culvert

9
''

const. joint

Mandatory
3''

s2

e
n
d
 
s
e
c
ti
o
n

B
o
x
 
c
u
lv
e
r
t

h1

h5

h

1

2

h3

1

welded wire fabric

Precast box culvert

|
6
''

1'
-
0
''

|
1'
-
6
''

1'-2''

4
''

10•''

3
•
''

**3''

**

per Article 540.06

with Class SI Concrete

Nominal space filled

(Showing dimensions)

const. joint

Mandatory

~ Culvert

c
o
n
c
r
e
te
 
b
o
x
 
c
u
lv
e
r
t

L
im
it
s
 
o
f
 
p
r
e
c
a
s
t

e
n
d
 
s
e
c
ti
o
n

B
o
x
 
c
u
lv
e
r
t

|
1'
-
6
''

h6

v1

const. joint

Mandatory

welded wire fabric

Precast box culvert

of span

notch full length

ƒ'' '' '' Drip

c
u
lv
e
r
t

c
o
n
c
r
e
te
 
b
o
x

L
im
it
s
 
o
f
 
p
r
e
c
a
s
t

thickness to 1'-1•''.

by increasing cutoff wall

the soil.  Provide 3'' cover

be poured directly against

back face of cutoff wall may

If soil conditions permit, the

1'-0''

•
''

ty
p
.

1•
''
 
c
l.

4
''

h

h

6''

6'' 2

3

T
h
r
e
a
d
 
3
''

1'
-
3
''

8''

2

2 3

6

2'-0''

1'
-
3
''

opening

Formed drain

6'' x 3''

v  or Bar Splicer

v  or Bar Splicer

ty
p
.

1•
''
 
c
l.

ty
p
.

1•
''
 
c
l.

1'
-
6
''

9''

9''

1'
-
7
''

Standard Specifications.

mat per Section 1028 of the

Fabric reinforced elastomeric

‚'' x 12'' wide

(Showing reinforcement)

See Detail A

See Detail A

sheet piling

Permanent steel

F

F

Each end

…'' `

steel sheet piling

Front face of permanent

|2''

steel sheet piling

Front face of Permanent

Elev. 603.0

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

Minimum weight shall be

Standard Specifications.

per Section 1080.01 of the

Geosynthetic filter fabric

End Sections.

Cost included with Box Culvert

placed by Grading Contractor.

of both headwalls.  To be

Coarse aggregate full length
filter fabric

Limits of

filter fabric

Limits of

Cu. Yd.

Bar No. Size Length Shape

Concrete Box Culverts

h

h

h

h

h

h

s

s

v

v

1

2

3

6

4

1

1

#5

#5

#4

#4

#4

#6

#4

#4

#5

#5

Bar Splicers

Sheet Piling

Permanent Steel
Sq. Ft.

Reinforcement Bars Pound

Each

(For information only)

s2 #4

bar is to be placed on downstream end only.

s  bar is to be placed on upstream end only.  s1 2

h5 #6

of Box Culvert End Sections, Culvert No. 1.

elastomeric mat shall be included in the cost

washers, geosynthetic filter fabric, and

  The cost of the fabricated steel cap, bolts,

****

****

****

3

3

30

30

2

2

10

27

27

27

27

13

28'-4"

29'-9"

1'-7"

1'-11"

28'-4"

29'-9"

4'-6"

5'-5"

4'-4"

4'-6"

1'-11"

11'-6"

9.1

10

h4

|1'-6''

1'-0'' |6''

concrete box culvert

Limits of precast

end section

Box culvert

9
''

const. joint

Mandatory

s1

h5

1'-0''

•
''

ty
p
.

1•
''
 
c
l.

End Sections.

Cost included with Box Culvert

placed by Grading Contractor.

of both headwalls.  To be

Coarse aggregate full length

(Upstream end)

drain opening

6'' x 3'' Formed4''

4
''

2''of span

notch full length

ƒ'' '' '' Drip

1'
-
0
''

1'
-
0
''

1'
-
0
''

2'-3''

1'-0'' 1'-0'' 1'-5''

1'-1''

1'-0''

***AASHTO M270 Grade 50W

(Downstream end)

1

9''

3
„
''

4
‚
''

5‡''

1'
-
6
''

1'
-
2
‡
''

850

SECTION B-B

SECTION B-B

SECTION C-C SECTION D-D BAR s BAR v BAR h 

BAR s BARS h  and h 
BAR s

SECTION E-E

SECTION E-E
DETAIL A

WINGWALL ELEVATION

WINGWALL PLAN

BILL OF MATERIAL

ONE END SECTIONSECTION F-F
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NO.
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ILLINOIS FED. AID PROJECT

840 IROQUOIS

TOTAL
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SHEET

NO.RTE.

137-BR

CONTRACT NO. 66B92

SHEET NO.    OF 5 SHEETS

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

F.A.P.DESIGNED -

-

-

-

CHECKED

DRAWN

CHECKED

STRUCTURE NO. 038-2026

BOX CULVERT END SECTION DETAILS
CJB

CCF

CCF

CJB

   

   

   

   

2

At each sheet
2

sheet

At each 

***…'' Bent ` Cap
Seat of Cap

steel cap

Seat of fabricated

4
•
''

ty
p
.

***…'' Bent ` Cap

3
•
''

3
•
''

4
•
''

ty
p
.

4
•
''

ty
p
.

956

Downstream Elev. 634.00

Upstream Elev. 634.06

Top of Cap Elevation

Elev. 628.13

Downstream

Elev. 628.19

Upstream

Top of Cap Elevation

Top of Cap
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c
l.

1•
''

be spliced

Bar size to
Table 1 Table 2 Table 3 Table 4

3, 4

5

6

7

8

9

1'-5''

1'-9''

2'-1''

2'-9''

3'-8''

4'-7''

1'-11''

2'-5''

2'-11''

3'-10''

5'-1''

6'-5''

2'-1''

2'-7''

3'-1''

4'-2''

5'-5''

6'-10''

2'-4''

2'-11''

3'-6''

4'-8''

6'-2''

7'-9''

M
in
im

u
m
 
la

p
 
le

n
g
th

Minimum Lap Lengths

Table 5

2'-7''

3'-3''

3'-10''

5'-2''

6'-9''

8'-7''

Table 6

2'-11''

3'-8''

4'-5''

5'-10''

7'-8''

9'-8''

Reinforcement bar

C
o
ll
a
r

C
u
to
f
f
 

W
a
ll

const. joint

Mandatory

Const. joint

Threaded coupler

Threaded splicer bar

Threaded splicer bar

 

  Threaded splicer bar length = min. lap length + 1•'' + thread length

 

  Table 6:  Epoxy bar, Top bar top, Class C

  Table 5:  Epoxy bar, Class C

  Table 4:  Epoxy bar, Top bar lap, 0.8 Class C

  Table 3:  Epoxy bar, 0.8 Class C

  Table 2:  Black bar, Top bar lap, 0.8 Class C

  Table 1:  Black bar, 0.8 Class C

M
in
im

u
m
 
la

p
 
le

n
g
th

1'
-
2
"

BAR SPLICER ASSEMBLY FOR BOX CULVERT END SECTIONS

* For one end section

Location
lap length

Table for minimum

size

Bar

required

No. assemblies

5 10 1* Cutoff Wall

1'
-
0
''

ty
p
.

ty
p
.

6
''

for Culverts limits

Waterproofing Membrane

top one foot of side walls, and 6 inches up inside face of the headwalls.

Note: Waterproofing Membrane for Culverts shall cover top of the top slab,

Top of Precast Box Culvert

Membrane for Culverts 

Limits of Waterproofing 

Headwall

Upstream

Top of 

Headwall

Downstream

Top of 

(Looking at Box Sections)

(Looking at Headwalls)

alternatives.

  See approved list of bar splicer assemblies and mechanical splicers for

  All reinforcement shall be lapped and tied to the splicer bars.

yield strength.

  Splicer bars shall be deformed with threaded ends and have a minimum 60 ksi

NOTES

FOR CULVERTS 

WATERPROOFING MEMBRANE

LIMITS OF
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BAR SPLICER ASSEMBLY DETAILS AND WATERPROOFING LIMITS
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CCF
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STRUCTURE NO. 038-2026

SOIL BORING LOGS
CJB

CCF

CCF

CJB
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