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Drainage Area = 143 acres
Existing Low Grade Elevation:   631.80 ft. @ 325+79
Proposed Low Grade Elevation:   631.80 ft. @ 325+79
    Flood    Frequency Discharge    Headwater  Elev.   (ft)

        Year        cfs    Existing   Proposed
Ten-Year 10 165 631.29 629.43
OVT (Existing) 19 194 631.80 -
Design 50 245 - 630.80
Base 100 290 - 631.59
OVT (Proposed) 120 302 - 631.80

10-Year Velocity through Existing Culvert = 10.9 fps
10-Year Velocity through Proposed Culvert = 7.8 fps



Drainage Area = 304 acres
Existing Low Grade Elevation:   670.38 ft. @ 365+63
Proposed Low Grade Elevation:   670.38 ft. @ 365+63
    Flood    Frequency Discharge    Headwater  Elev.   (ft)

        Year        cfs    Existing   Proposed
Ten-Year 10 196 664.14 666.05
Design 50 404 666.57 666.86
Base 100 533 667.24 667.37
Max 500 1037 669.95 669.71

10-Year Velocity through Existing Culvert = 4.2 fps
10-Year Velocity through Proposed Culvert = 2.8 fps
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STRUCTURE NO. 098-1076

STATION 327+78.80

WHITESIDE COUNTY

FAS ROUTE 196 - SEC. (0-2MFT)T

TRIBUTARY TO CATTAIL CREEK

GARDEN PLAIN ROAD OVER

GENERAL PLAN AND ELEVATION

CATTAIL CREEK

TRIBUTARY OF

PROPOSED STRUCTURE

LONGITUDINAL SECTION

Yr. 

Freq.

C.F.S. 

Q

H.W.E. 

Nat.

WATERWAY INFORMATION

Flood

Design

Base

Overtopping

100

Exist. Prop. Exist. Prop.

Headwater El.

Exist. Prop.

10

Drainage Area = 143 acres

Opening Sq. Ft. Head - Ft.

50

120

-- -- --

-- -- --

-- -- --

-- -- --

165

245

290

302

631.29 629.43

631.80

Exist. & Prop. Low Grade Elev. 631.80  @ Sta. 325+79

Ten-Year

10-Year Velocity through Proposed Culvert = 7.8 FPS

10-Year Velocity through Existing Culvert = 10.9 FPS

--

--

--

--

--

--

--

--

DESIGN SCOUR ELEVATION TABLE

D.S. Invert U.S. Invert

Elevation (ft.)

Design Scour

621.54 624.26

Allow 50#/sq. ft. for Future Wearing Surface.

LOADING HL-93

624.76

Invert Elev.

624.56

Invert Elev.

D.S. ? Elev. 624.75

625.12

Invert Elev.

627.37

Weir Elev.

ground

Exist. natural

2% 4%4% 2%

~ Garden Plain Rd.

E.W.S. Elev. 628.50

D.H.W. Elev. 630.80
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warning sign

Exist. electric

Boring B-1B

Boring B-2B

~ Culvert

Elev. 635.21

Sta. 327+78.80

PLAN

P.T. Sta. = 327+82.62

P.C. Sta. = 326+15.52

E = 0.74'

L = 167.10'

T = 83.56'

R = 4,746.90'

PI Sta. = 326+99.08

P.T. Sta. = 329+49.54

P.C. Sta. = 327+82.62

E = 0.34'

L = 166.92'

T = 83.46'

R = 10,349.81'

PI Sta. = 328+66.08

N

FIELD UNITS

DESIGN STRESSES

fy = 35,000 psi (Steel Pipes)

fy = 60,000 psi (Reinforcement)

f'c =  3,500 psi

PG

** At right angle to roadway

** ** **

**

CURVE WHA1420 DATA

HORIZONTAL

EXISTING/PROPOSED

CURVE WHA1430 DATA

HORIZONTAL

EXISTING/PROPOSED

Bedding

Filter fabric

Class A4

Stone Riprap,

SECTION A-A

Skew

No salvage.

43'-4". Traffic will be detoured during construction.

40°skew, 24'-4" edge-to-edge pavement with a culvert length of 

Existing Structure: SN 098-1059 is a 6'x6' R.C. box culvert at a 

Northing 1872593.415, Easting 2325365.803, Elevation 634.00.

Benchmark: #401 - Center of downstream headwall, 

0.49%

ty
p
.

B

B

foundation recommendations

for Section B-B on Sheet S-2 

See Base of excavation limits. 

Bruce Bradley, S.E.                    Reg. No. 081-006102
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P
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Class A4

Stone Riprap,

Class A4

Stone Riprap,
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on Sheet S-2

Limits. See Section B-B
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GENERAL DATA

2'-0"2'-0"

2
'-

0
"

1961

GENERAL NOTES:

INDEX OF SHEETS

General Plan and Elevation

General Data

Culvert Barrel Details

Drop Box Details

End Section Details

Soil Boring Logs

S-1

S-2

S-3

S-4

S-5

S-6

S-7

TOTAL BILL OF MATERIAL

Item Unit Total

 Yd.Sq.

 FabricFilter  Yd.Sq.

Each 1

 BarsReinforcement Pound

 Culverts BoxConcrete  Yd.Cu.

 Grates PipeTraversable Foot

Reinforcement Bars, Epoxy Coated Pound

234

14,400

1,420

SECTION B-B

2

1

172

258Rock Fill Ton

Cu. Yd.

Geotechnical and Field Engineers for variable subsurface conditions encountered in the field.

replacement with Rock Fill shown are based on the boring data and may be modified by the District 

The limits and quantities of Removal and Disposal of Unsuitable Material for Structures and 

Removal and Disposal of Unsuitable Material for Structures

109

24

24

Traversable Pipe Grates

with Rock Fill

Material for Structures and replacement with

Limits of Removal and Disposal of Unsuitable

STATION 327+78.80

F.A.S. RTE. 196 SEC. (0-2MFT)T

STR. NO. 098-1076

NAME PLATE

See State Standard 515001-03

EachName Plates 1

Stone Riprap, Class A4

the Standard Specifications.

Drainage holes shall conform to the requirements of Article 503.11 of

All construction joints shall be bonded.

conditions as directed by the Engineer.

Layout of slope protection system may be varied in field to suit ground

Precast culvert alternate is not allowed.

Reinforcement bars designated (E) shall be epoxy coated.

All exposed concrete egdes shall be chamfered ƒ" unless otherwise noted.

6.

5.

4.

3.

2.

1.

 Yd.Sq. 36Turf Reinforcement Mat

BUILT 20__ Removal of Existing Structures No. 1
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Opening
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Full length of Span
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ƒ''! Drip Notch

Box Culverts.
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placed by Grading Contractor.
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BILL OF MATERIAL

Reinforcement Bars   

h 

h

h

Cu. Yd.

a

a

v

v

Bar No. Size Length Shape

Concrete Box Culverts

Pound

s

s1

294 #5

#4

#5

#4

#4

#4

BAR a

5
"

BAR s BAR s
1

9''

4
•
''

1'
-
3
''

9''

4
•
''

R=4•''

4•''

1'
-
3
''

0
'-

10
•
''

1 

Construction Joint

h

h 

Construction Joint

2
''
 
c
l.

for 1•'' min. cl.

bars if necessary

Tilt hook of a

c
l.

1•
''
 

c
l.

1•
''
 

c
l.

2
''

a

av

8'-6"

7'-0" 9"9"

v1

h
1 a

a

cl. (typ., walls)

1•''

1

3 h 

v

v1

3

6
''

6
'-

0
"

7
'-

7
"

9
"

148

148

148

#4

#4

#6

2

PLAN

BOTTOM SLAB

TOP SLAB

~ Rdwy.

Flow

1'-0''

REINFORCEMENT

SHOWING

OUTLINES

SHOWING

7
'-

0
''

9
"

1

147 -#5 a bars at 6'' cts. Bottom

9
''

Top of Headwall

2 -#6 h  in   

pipe connection at headwall.

Sheet S-4 for traversable 

See Drop Box Details on 

 pipe connection at headwall.
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STRUCTURE NO. 098-1076

DROP BOX DETAILS
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32'-0"7'-0"1'-0"

6"

@ 12" cts. Inside Face
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32 - #5 v  bars @ 12" cts. Inside Face

26 - #5 v(E) bars @ 12" cts. Outside Face
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5x2 bars
26 bars 32 bars

1•" cl., typ. all walls
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.

6
"

6"

Bar No. Size Length Shape

a

d 

h

82
 

6

22

#6
 

#4
 

#4

9'-8"
 

3'-6"
 

h 12 #4

26 #5 9'-6"

64 #5 5'-7•"

1

v(E)

d (E)

h 4 #42

32 #5 8'-6"

26 #5

v1

2

Concrete Box Culverts

Reinforcement Bars

Cu. Yd.

Foot

Reinforcement Bars, Epoxy Coated

Traversable Pipe Grates

Description Unit Quantity

h 6 #44
8'-10"

26 #5d (E)

v

h 10 #43

Notes:

Pound

Pound 2,760

1'
-
9
"

32'-3"

2
5
'-

9
"

2
5
'-

9
"C

ut line

3

29'-7"

1'-6•"

4'-7"

6
'-

10
"

6
'-

10
"

Cut line

2
'-

6
"

2BAR d (E)

3
'-

6
•
"

1BAR d (E)

6
'-

10
"

6
'-

10
"

Cut line

1 BAR d

ELEVATION

1

PLAN

d

2

v  bars Inside Face1

2

v  bars Inside Face2

39'-9''

122

GG

F F

on Sheet S-6

See Detail "A" 

1

1

2

3

1

4

2

2

1'
-
0
''

@ 8'-0 cts.

3"} Drains

SECTION A-A

h

h

v(E)

h

d

a

Inside Face

10-#5 v @11•"cts. 

h

(North grated drop box)

v or v2

d (E) or d (E)2

CC

2

2
v
 
 
b
a
r
s
 
I
n
s
id

e
 
F
a
c
e

3

1

1

2

1

2h

Each Wall
@ 8'-0 cts.
3"} Drains

2

1

A

12

Construction JointahA

40'-2"

23.2

BILL OF MATERIAL

2d (E)

v

4

2d (E)

h4

760

Lap 2'-5" (Min. in Sidewalls)

Lap 1'-9" (Min. in Slabs)

E
q
u
a
ll
y
 
S
p
a
c
e
d

E
n
d

w
a
ll
 
E
a
c
h
 
F
a
c
e
,

3
-
#

4
 
h
 
 
b
a
r
s

E
q
u
a
ll
y
 
S
p
a
c
e
d
 

&

S
id

e
w
a
ll
s
 
E
a
c
h
 
F
a
c
e
,

E
q
u
a
ll
y
 
S
p
a
c
e
d

E
a
c
h
 
F
a
c
e

@
 
11
''
 
c
ts
.

5
-
#

4
 
h
 
 
b
a
r
s

Lap with #5 d (E) bars

typ.

41°41'51"

@ 12" cts. Outside Face

3'-10"

3'-10"

BAR h BAR v(E)

2'-8"

2'-8" 1'-8"

1'-8"

BAR v

Views C-C, F-F, & G-G.

See Sheet S-6 for Traversable Pipe Details and

Concrete Box Culverts.

sections or to the slope is included in the cost of 

necessary grading to fit the inlet as shown in the cross 

The cost of earth excavation, where required, and 

Contractor shall field verify pipe lengths.

Standard Specifications.

portions of sections 503, 505, 508, and 540 of the 

This work shall be done in accordance with the applicable 

4.

3.

2.

1.

1-#4 h  bar topT
o
p
 

&
 

B
o
tt

o
m
 
o
f
 
S
la

b

2

1
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196 (0-2MFT)T WHITESIDE

CONTRACT NO. 64H60

SHEET NO.     OF  7  SHEETSS-5

2'-1"

6
"

6
"

40'-6" End Section

1'
-
0
"

7
'-

0
"

1'
-
0
"

11 - #4 h bars

7'-0"

6
"

2
"
 
c
l.

9'-0"

3
'-

0
"

1'-0"

6"

40'-6" End Section

1'
-
0
"

1'-0"

3
'-

0
"

2
"
 
c
l.

1'-0"

12-#5 d (E) bars @12"cts.

V
a
r
ie
s
 
F
r
o

m
 
0
'-

0
"
 
to
 
7
'-

6
"

5'-4"

d (E) bars

24 - #5  d (E) bars @ 12" cts. Outside Face

24 - #5 v(E) bars @ 12" cts. Outside Face

8
-
#

4
 
h
 
 
b
a
r
s

STRUCTURE NO. 098-1076

END SECTION DETAILS

1•
''
c
l.

@ 11•" cts. Front Face &
    11 - #5 d bars 

32 - #5 v  bars @ 12" cts. Inside Face

3'-6•"

2
'-

10
ƒ

"
3
'-

6
†

"

3'-2"

4'-10"

4'-5•"

10
'-

0
"

10 Spaces @ 3'-3" (typ.)

11
"

10
"

 

6
†

"

Lap 2'-5" (Min. in Sidewalls)

Lap 1'-9" (Min. in Slabs)

1'
-
0
"

4'-0"

1'-0"

 

 

1'-0"

2
"
 
c
l.

  

1•" cl., typ. at walls

8x2 bars 32 bars24 bars

typ
.

2
'-

2
"

41 - #6 a bars @ 12" cts. Top and Bottom of Slab

No. Size Length Shape

a
 

d
 

h

86

11
 

22

#6
 

#5
 

#4

9'-8"

4'-4"

40'-2"

h 16 #4

24 #5 9'-5"

72 #5 5'-7"1

1

v(E)

d (E)

h 4 #42 39'-3"

32 #5 7'-11"

11 #4 2'-7"

v

v

1

2

Concrete Box Culverts

Reinforcement Bars

Cu. Yd. 24.6

660

Foot

Reinforcement Bars, Epoxy Coated

Traversable Pipe Grates

Description Unit Quantity

Notes:

Pound

Pound

2
'-

7
"

BAR d

1'-9"

3
'-

6
"

1BAR d (E)

1

2

PLAN

2

1

SECTION A-A

1

1

2

1

1

1

1

1

2

Each Wall

@ 8'-0 cts.

3"} Drains

ELEVATION

A

A

2

1

h

a

v

d

a

h

v(E)

h 

v 

d (E)

h 

d

v

v(E)

 
@
 
11
•
"
 
c
ts
. 

E
a
c
h
 
F
a
c
e

3
8
'-

7
"

3
8
'-

7
"C

ut line

1

h

2,750

112

@ 11•" cts. Top & Bottom

@ 11•" cts. Back Face

    11 - #4 v bars 

on Sheet S-6

See Detail "B" 

on Sheet S-6

See Detail "A" 

CC

6
'-

10
"

6
'-

10
"

Cut line

1

42'-7"

Bar

BILL OF MATERIAL

6 #5 1'-8"v3

3 - #5 v  bars3

3

9"

11
"

4'-0"

4'-0"

BAR h 

1'-1"

1'-1"

2'-7"

2'-7"

6
'-

10
"

6
'-

10
"

 

Cut line

BAR v(E) BAR v

See Sheet S-6 for Traversable Pipe Details and View C-C.

Concrete Box Culverts.

sections or to the slope is included in the cost of 

necessary grading to fit the outlet as shown in the cross 

The cost of earth excavation, where required, and 

Contractor shall field verify pipe lengths.

Standard Specifications.

portions of sections 503, 505, 508, and 540 of the 

This work shall be done in accordance with the applicable 

4.

3.

2.

1.

typ.

41°41'51"

Lap with #5 d (E) bars Outside Face, Cut to Fit

Face, Cut to Fit

@ 12" cts. Inside

1-#4 h  bar top

2-#6 a bars

Each Face

a

BAR v
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STRUCTURE NO. 098-1076

TRAVERSABLE PIPE GRATES

S-6

VIEW B-B

ƒ" } (Nom.) steel pipe

Formed hole using

 

5" 

 4
"

 5
"

~ ‡" } hole

runner pipe

4" } (Nom.) steel

2
"

` washer (typ. each side)

w/ 2•" x 2•" x Š" 

~ ƒ" } thru bolt 

 

` •'' x 7ƒ'' x 7''

VIEW A-A

BB

DETAIL B

in ‡" } hole

~ ƒ" } bolt

E

E

4" } (Nom.) steel

runner pipe

NOTES

 

3" ` washer, typ.

1ƒ" x 1ƒ" x Š"

†" } anchor rod w/

typ.

L 4 x 4 x … 

DETAIL A

in •" `

~ ‡" } hole

3
•
"

2
…
"

2
…
"

3
•
"

3
•
"

7
"

4
2
.5
°

6"
1‚
"

` •"

~ ƒ" } bolt in ‡" } hole

runner pipe

~ 4" } (Nom.) steel

` •"

1

 

` •'' x 6''x 7''

1

A A

D

D

VIEW C-C

 

*
3
•
"

Sidewall bracket

~ thru bolt

Top of sidewall

* Measured plumb

(Pipe not shown for clarity.)

11"

3‚" 2…"

3
"

3
"

6
"

3"3"

6"

•"

•" •"

•"

4ƒ" 4†"

•"…"

•
"

6
•
" 1‚

"

‚
"

‚"

Š Š

~ ƒ" } hole~ ‡" } hole

SIDEWALL BRACKET DETAILS

ƒ" } (Nom.) steel pipe

Formed hole using

` washer (typ. each side)

w/ 2•" x 2•" x Š"

~ ƒ" } thru bolt

*
3
•
"

‡" } hole

~ ƒ" } bolt in

runner pipe

4" } (Nom.) steel

Sidewall bracket

has been determined in the field.)

shall be determined after bracket rotation

` washer (Location of hole in sidewall

†" } anchor rod w/ 1ƒ" x 1ƒ" x Š"

SECTION D-D

VIEW G-G

VIEW F-F

9
‡

"

1'
-
1„

"

(t
yp
.)

(typ.)

` •"

bolts, nuts, washers, anchor rods, and plates.

The contract unit price for Traversable Pipe Grates shall include the galvanized pipe, 

galvanized conforming to AASHTO M-232.

Bolts, nuts, washers, and anchor rods shall be according to ASTM A-307 and shall be 

AASHTO M-111.

Steel plates shall conform to AASHTO M-270 and shall be galvanized conforming to 

be galvanized conforming to ASTM M-111.  

Steel pipes shall conform to ASTM A-53 (Type E or S) Grade B, Schedule 40, and shall 

shape or plate shall be 1•" unless noted otherwise.

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

installation.  Cost included with Traversable Pipe Grate.

 turn on the interior nut at final 3
1bolts shall be snug tightened followed by an additional 

The method of drilling shall not result in spalled concrete at the exit face.  Epoxy grouted thru 

method that results in the annulus surrounding the bolt being completely filled with adhesive.  

formed hole using steel pipe.  Installation shall be in accordance with Article 509.06 using a 

The Contractor may install the thru bolts using drilling and grouting in lieu of providing a 

construction tolerances in the geometry of the culvert end section.

installed in the field.  Pipes may be cut to required length and drilled in field to accomodate 

Contractor shall determine required length of runner pipes after the brackets have been 

with the Special Provision for Traversable Pipe Grate, except as detailed herein.

All work associated with constructing the traversable pipe grate shall be in accordance 

~ anchors

7.2

7.2

SECTION E-E

 

typ.

{ 4 x 4 x … x 3" long
in ‡" } hole

~ ƒ" } bolt

 2
ƒ

"

 

2•"

 

4•"

 

2•"

1ƒ" x 1ƒ" x Š" ` washer

†" } anchor rods w/

~ ƒ" } hole in { for
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~ Garden Plain Rd.

Exist. fence

down guy
Exist. power pole and

6
'-

0
"

11
"

60'-0"

1'-0"

25'-7" 31'-6"

1'-0"

660.76

Invert Elev.

660.47

Invert Elev.

ground

natural

Exist.

Elev. 670.41

Sta. 365+15.20

~ Culvert

E
x
is
t. 

S
tr

u
c
tu
r
e

L
im
its
 
o
f

60'-0" out to out headwalls

 

9
'-

0
"

9
"

9
'-

0
"

9
"

9
"

2
0
'-

3
"

Class A4

Stone Riprap,

VariesVaries

Shldr.

8'-0"

Shldr.

8'-0"

Lane

12'-0"

Lane

12'-0"

D.S. ? Elev. 660.57
PG

15'-6" 31'-6"

Clr.

15'-9"

Clr.

15'-9"

~ Culvert

electric

Exist. overhead

Shldr.

8'-0"

Lane

12'-0"

Lane

12'-0"

Shldr.

8'-0"

typ.

1'-0"

Class A4

Stone Riprap,

D.H.W. Elev. 666.86

E.W.S. Elev. 660.00

660.32

Invert Elev.

9" typ.

12
"

30'-0" 30'-0"

min.

10'-0"

CMP

Exist. 6"

warning sign

Exist. electric

Elev. 656.00

to remain

retaining wall

Exist. field stone

Boring 2A

15'-6"

 

10'-0"

3
'-

0
"

2
'-

0
"

2
'-

0
"

foundation recommendations

See Section B-B for

Base of excavation limits.

Name Plate

C Garden Plain Rd./Curve WHA1500 & PGL

9'-1"

9'-1"

1'-0"

1'-0''wall to be removed.

Exist. field stone retaining

10
'-

0
"

 
 

4
'-

7
•
"

4
0
'-

9
"

3
0
'-

0
"

PVC pipe

Pr. 8" } 

(w/ 90° Turn)

Pr. 8" } PVC pipe

PVC pipe

Pr. 10" }

Elev. 662.05

Exist. 8" CMP

Elev. 663.13

Exist. 6" PVC

Elev. 662.90

Exist. 6" CMP

 

 
   

     

 

Allow 50#/sq. ft. for Future Wearing Surface.

E
le

v
. 

6
7
0
.9

2

S
ta
. 

3
6
4

+
0
0

PLAN
N

DESIGN SCOUR ELEVATION TABLE

 

 

 

  

 

 

 

Elevation (ft.)

Design Scour

657.32 659.84

S.

LONGITUDINAL SECTION

P
r
o
p
. 

R
.O
.W
.

E
x
is
t. 

R
.O
.W
.

E
x
is
t. 

R
.O
.W
.

P
r
o
p
. 

R
.O
.W
.

I
n
c
r
e
a
s
e

S
ta
tio

n
s

Flow

P
r
o
p
. 

R
.O
.W
.

P
r
o
p
. 

R
.O
.W
.

E
x
is
t. 

R
.O
.W
.

P
r
o
p
. 

R
.O
.W
.

E
x
is
t. 

R
.O
.W
.

STRUCTURE NO. 098-1075

STATION 365+15.20

WHITESIDE COUNTY

FAS ROUTE 196 - SEC. (0-2MFT)T

TRIBUTARY TO CATTAIL CREEK

GARDEN PLAIN ROAD OVER

GENERAL PLAN AND ELEVATION

6° Skew

Boring 1A

P
r
o
p
. 

T
e

m
p
o
r
a
r
y
 
E
a
s
e

m
e
n
t

AA

Yr. 

Freq.

C.F.S. 

Q

H.W.E. 

Nat.

WATERWAY INFORMATION

Flood

Design

Base

Overtopping

Max. Calc.

100

500

Exist. Prop. Exist. Prop.

Headwater El.

Exist. Prop.

10

Drainage Area = 304 acres

Opening Sq. Ft. Head - Ft.

50

296

-- -- --

--

--

-- -- --

-- -- --

-- -- --

-- -- --

203

427

561

892

1101

664.22 666.08

666.68 666.86

667.42 667.37

670.38

669.71

Exist. & Prop. Low Grade Elev. 670.38  @ Sta. 365+63

(along ~ Garden Plain Rd.)

DESIGN SPECIFICATIONS

Specifications, Customary U.S. Units, 6th Edition

2012 Interim Revisions to AASHTO LRFD Bridge Design

LOADING HL-93

4% 2% 4%2%

(V:H)

1:4

(V:H)

1:4
(V:H)

1:4

(V:H)

1:4

Creek

of Cattail

Tributary

Ten-Year

10-Year Velocity through Proposed Culvert = 2.8 FPS

10-Year Velocity through Existing Culvert = 4.3 FPS

E
le

v
. 

6
7
0
.5

9

S
ta
. 

3
6
4

+
5
0

E
le

v
. 

6
7
0
.4

2

S
ta
. 

3
6
5

+
0
0

E
le

v
. 

6
7
0
.3

8

S
ta
. 

3
6
5

+
5
0

E
le

v
. 

6
7
0
.4

3

S
ta
. 

3
6
6
+
0
0

-0.66% -0.34% -0.08% +0.10%

--

--

--

--

--

--

--

--

--

--

0.48%

** ** ** **

** At right angle to roadway

B

B

U.S.D.S.

 

# 184-001322

Illinois Professional Design Firm

HRGreen.com

FIELD UNITS

DESIGN STRESSES

fy = 35,000 psi (Steel Pipes)

fy = 60,000 psi (Reinforcement)

f'c =  3,500 psi

C

C
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My registration expires November 30, 2014

ST. LOUIS, MO.

081-007103

J. BREHM

KEVIN

Kevin J. Brehm, S.E.                    Reg. No. 081-007103

NAME PLATE

See Std. 515001

STRUCTURE NO. 098-1075
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STRUCTURE NO. 098-1075

GENERAL PLAN AND ELEVATION

A A

N

LOCATION SKETCH

Range 4E, 4th P.M.

T
w

p
. 

2
1N

17

8 9

16

GARDEN P
LAI

N R
D.

CATTAIL CREEK

TRIBUTARY OF

PROPOSED STRUCTURE

P.T. STA. = 365+64.30

P.C. STA. = 359+42.42

E = 0.91'

L = 621.88'

T = 310.95'

R = 52,881.88'

PI STA. = 362+53.36

L

CURVE WHA1500 DATA

EXISTING/PROPOSED HORIZONTAL

EXISTING/PROPOSED PROFILE GRADE

No salvage.

Built in 1938. Traffic will be detoured during construction.

24'-2" edge-to-edge pavement with a culvert length of 31'-4".

Existing Structure: SN 098-1058 is a 12'x8' R.C. box culvert,

Northing 1873495.00, Easting 232900.78, Elevation 669.30.

Bench Mark: #404 - Northwest corner of upstream headwall, 

664.59

Weir Elev.

locations in the wall of the drop box.

connect to the existing drainage pipe. This will be typical for the three 

shall then connect to the coupler and then extend away from the wall and 

wall. The PVC coupler shall daylight to the soil side of the wall. A PVC pipe 

A PVC coupler and a schedule 80 PVC pipe shall be formed in the concrete 

Note:
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KJB  
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1

1 

1 

2

1

2

1

PLAN

BOTTOM SLAB

TOP SLAB

DRAIN DETAIL

AT UPSTREAM END

AT DOWNSTREAM END

HALF END ELEVATION

BILL OF MATERIAL

Opening

6''x3'' Formed

~ Rdwy.

Flow

‚
''
 

1'-0''

Reinforcement Bars   

h 

h

h

1'-0''

1'-0''

R= 6'' 

Cu. Yd.

Construction Joint

h

h 

a

a

v

v

Construction Joint

h 

Bar No. Size Length Shape

2
''
 
c
l.

for 1•'' min. cl.

bars if necessary

Tilt hook of a

~ Culvert

Symm. about

c
l.

1•
''
 

c
l.

1•
''
 

ty
p
.

6
''

c
l.

2
''

Box Culverts.

Cost included with Concrete

placed by Grading Contractor.

of both headwalls.  To be

Coarse aggregate full length

Opening

3'' x 6'' Formed    

Full length of Span

ƒ''   Drip Notch

REINFORCEMENT

SHOWING

OUTLINES

SHOWING

THRU BARREL

HALF SECTION 

3'' 

a

av

Concrete Box Culverts

ƒ''! Drip Notch

Pound

Sta. 365+15.20

9
'-

0
''

9
'-

0
''

9
"

30'-2" 30'-2"

6° Skew

20'-3"

9'-0" 9"9"9"

7
'-
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"

6
'-

0
"

12
"

9
"

BAR a

STRUCTURE NO. 098-1075

CULVERT BARREL DETAILS

S-3

11
"

20'-0''

1

2

1

1

HALF LONG. SECTION HALF ELEVATION
Showing bars in Center Wall Showing bars in Outside Wall

~ Rdwy.
h

h

h

a

a

6
''

Const. Jt.

|8'-0'' cts.

3'' } Drains at

9
"

Elev. 660.47Elev. 660.76

6
'-

0
"

12
''

11
''

9'-0"

v

10" 10"

1

1

7
"

s

s1

122

122

244

122

4

21

21

#7

#8

#4

#4

#6

#5

#4

#4

#4

21'-8''

19'-0''

20'-0''

7'-7•''

5'-4•''

4'-11''

5'-1''

117.4

19,690

v1

BAR s BAR s
1

1'-9" (Min.)

S-4 for details

See Sheet

S-5 for details

See Sheet

a  

at center, Each Face

61 -#5 v bars at 12'' cts.
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E
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F
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7
x
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-
#

4
 
h
 
b
a
r
s

1'
-
0
''

lines of bars with 4 lengths per line.

Bars indicated thus 12x4-#5 etc. indicates 12

Notes:

1

2'-0''

2'-0''

1'-9''

a

Outside Face

61-#4 v bars at 12'' cts.

Inside Face

61-#5 v bars at 12'' cts.

30'-0'' 30'-0''

60'-0''

1

61 -#7 a bars at 12'' cts. Bottom

61 -#7 a bars at 12'' cts. Top

(Under Center Wall)

61 -#8 a bars at 12'' cts. Bottom

(Over Center Wall)

61 -#8 a bars at 12'' cts. Top

2
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1

9
''

9
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Top of Headwall

2 -#6 h  in   

9''

4
•
''

1'
-
5
''

9''

4
•
''

R=4•''

4•''

1'
-
5
''

1'
-
0
•
''

h
1 a

a

downstream end.

Phoebe nesting site, 

cl. (typ., walls)

1•''

30'-9''

32'-10•''

112

144

1

1

(Min.)

pipe connection at headwall.

Sheet S-4 for traversable 

See Drop Box Details on 

 pipe connection at headwall.

 Sheet S-5 for traversable

See End Section Details on

@ C Culvert

PG Elev. 670.41

L
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1'-9" 2'-1"

16 v (E) bars & 3 h  bars
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s
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2
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2
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"
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"

6" (typ.)

d (E) bars Outside Face

d
 
(E
) 

b
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s
 

O
u
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e
 
F
a
c
e

8'-1" 2'-0" 7'-3" 7'-3"

4"

1'-0" 9'-1" 15'-6"

3"

21 - #5 d (E) bars @ 12" cts. Outside Face &

1'-0"

2" max.

3
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9
"
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BAR NO. SIZE LENGTH SHAPE

a

d 

h

52
 

10
 

44

#6
 

#4
 

#4

21'-5"
 

3'-6"
 

25'-9"

h 20 #4

16 #5 10'-3"

71 #5 6'-5"1

1 25'-4"

v(E)

d (E)

h 4 #42

16 #5 10'-3"

39 #5 3'-1"

v1

2

Concrete Box Culverts

Reinforcement Bars

Cu. Yd. 33.0

650

Foot 256

Reinforcement Bars, Epoxy Coated

Traversable Pipe Grates

DESCRIPTION UNIT QUANTITY

h 10 #44
20'-6"

v

h 6 #43

15'-10"

14'-5"

STRUCTURE NO. 098-1075

DROP BOX DETAILS

S-4

(For Information Only)

BILL OF MATERIALS

NOTES

Pound

Pound 3,320

See Sheet S-6 for Traversable Pipe Details.

Reinforcement bars designated (E) shall be epoxy coated.

Concrete Box Culverts.

sections or to the slope is included in the cost of 

necessary grading to fit the inlet as shown in the cross 

The cost of earth excavation, where required, and 

include the 10'' } PVC Pipes and Couplers.

The contract unit price for Concrete Box Culverts shall 

Contractor shall field verify pipe lengths.

Standard Specifications.

portions of sections 503, 505, 508, and 540 of the 

This work shall be done in accordance with the applicable 

1'
-
9
"

(DROP BOX CORNERS)

d  BARS

4
'-

4
"

1d (E) BARS

(WALLS)

7
'-

0
"

7
'-

0
"

L
o
n
g
e
s
t 

B
a
r

3'-3" Shortest Bar

L
o
n
g
e
s
t 

B
a
r

CUT LINE

1

1

3'-3" Shortest Bar

CUT DIAGRAM

BAR v (E) & v

16 v bars

11
'-

3
"

L
o
n
g
e
s
t 

B
a
r

11
'-

3
"

L
o
n
g
e
s
t 

B
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r

CUT DIAGRAM

BAR h 

C
U
T
 L
IN

E

3

3'-2" Shortest Bar

33'-2" Shortest Bar

(North grated drop box)

1

1

1

4

2

3

4

2

1

@ 8'-0 cts.

3"} Drains

SECTION A-A

1'
-
0
''

h

h

h

v(E)

d (E)

h

d

a

(Each Face)

1 - #4 h Construction Joint

A

A

2

3

1

1

1

2

1

1

Construction Joint

(E
a
c
h
 
F
a
c
e
)

@
 
12
''
 
c
ts
.

@
 
12

"
 
c
ts
. 

4
-
#

4
 
d
 
b
a
r
s

(E
a
c
h
 
F
a
c
e
) 

&

ELEVATION

1'
-
0
''

Each Wall

@ 8'-0 cts.

3"} Drains

1 -#4 d

v

d (E) a

h

16 - #5 v  bars @ 12" cts. Inside Face

(Lap with d (E) bars) &

16 - #5 v(E) bars @ 12" cts. Outside Face

Lap 1'-9" (Min.)

11 -#4 h (Each Face) Lap 2'-7" (Min.)

@ 12" cts. Inside Face
9 - #5 v  bars 2

PLAN

2

1

1

d #4 h  bars

on Sheet S-6

See Detail "A" 

on Sheet S-6

See Detail "A" 

v
 
 
b
a
r
s
 
I
n
s
id

e
 
F
a
c
e

2

2v  or v  bars Inside Face1

CC

v or v2

21 - #5 v bars @ 12" cts. Inside Face

10" } PVC 8" } PVC

PVC
8" } 

8
"
 
}
 
P

V
C
*

*
10

"
 
}
 
P

V
C

8" } PVC*

information (typ., 3 locations)

Box Detail on Sheet S-2 for more 

and Section Through Wall of Drop 

coupler.  See Note on Sheet S-1 

Proposed PVC pipe, with PVC *
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31'-6" End Section

1'-0"
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"
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r
s

3
'-

0
"
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3
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0
"

8 h  bars

1•" cl. (typ., walls)

1'
-
0
"

2
…
''

1'
-
0
"

d (E)

1•
" 

c
l.

2'-0"

28 v  bars

28 - #5 v  bars @ 12" cts. Inside Face

19 - #5 v(E) bars @ 12" cts. Outside Face

2
2
 
-
 
#

5
 
d
 
b
a
r
s
 

@
 
12

"
 
c
ts
. 

F
r
o
n
t 

F
a
c
e
 

&
 
2
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-
 
#

4
 
v
 
b
a
r
s
 

@
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"
 
c
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. 

B
a
c
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F
a
c
e

19 - #5  d (E) bars @ 12" cts. Outside Wall

19 v(E) bars

Lap 1'-9" (Min.)
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S-5

1
A

A

@
 
12

"
 
c
ts
. 

E
a
c
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W
a
ll

1

1

1

2

2

1

1

2

1

3
'-

10
"

(SIDE WALLS)

1d (E) BARS

1'-9"

2
'-

7
"

d BARS

(TOE WALL)

3
0
'-

0
"

L
o
n
g
e
s
t 

B
a
r

3
0
'-

0
"

L
o
n
g
e
s
t 

B
a
r

CUT DIAGRAM

BAR h 

C
U
T
 L
IN

E

1

BAR NO. SIZE LENGTH SHAPE

a
 

d
 

h

68
 

22
 

44

#6
 

#5
 

#4

21'-5"
 

4'-4"
 

31'-2"

h 16 #4

19 #5 9'-7•"

60 #5 5'-11"1

1

v(E)

d (E)

h 4 #42 32'-0"

28 #5 7'-5"

22 #4 2'-7"

v

v

1

2

Concrete Box Culverts

Reinforcement Bars

Cu. Yd. 34.3

560

Foot 316

Reinforcement Bars, Epoxy Coated

Traversable Pipe Grates

DESCRIPTION UNIT QUANTITY

1

2

C C

2

1

7
'-

0
"

7
'-

0
"

L
o
n
g
e
s
t 

B
a
r

L
o
n
g
e
s
t 

B
a
r

CUT LINE

(For Information Only)

1'-4" Shortest Bar

1'-4" Shortest Bar

31'-4"

1

Each Wall

@ 8'-0 cts.

3"} Drains

NOTES

BILL OF MATERIALS

SECTION A-AELEVATION

PLAN

3,880Pound

Pound

See Sheet S-6 for Traversable Pipe Details.

Reinforcement bars designated (E) shall be epoxy coated.

Concrete Box Culverts.

sections or to the slope is included in the cost of 

necessary grading to fit the outlet as shown in the cross 

The cost of earth excavation, where required, and 

Contractor shall field verify pipe lengths.

Standard Specifications.

portions of sections 503, 505, 508, and 540 of the 

This work shall be done in accordance with the applicable 

STRUCTURE NO. 098-1075

END SECTION DETAILS

on Sheet S-6

See Detail "A"

on Sheet S-6

See Detail "B"

v(E)

v

a

d

v

4 - #6 a

h

1

7
'-

0
"

L
o
n
g
e
s
t 

B
a
r

7
'-

0
"

L
o
n
g
e
s
t 

B
a
r

C
U
T
 L
IN

E

1

0'-5" Shortest Bar

0'-5" Shortest Bar

1

h

v(E)

h 

v 

d (E)

h 

d

a

CUT DIAGRAM

BAR v(E)

CUT DIAGRAM

BAR v

h

#4 h

(Lap with #5 d (E) bars) Outside Face (Cut to Fit)

Lap 2'-7" (Min.)

2'-7•" Shortest Bar

2'-7•" Shortest Bar
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S-6

A A

D

D

VIEW B-B

SECTION E-E

DETAIL A

SECTION D-D
**

VIEW C-C

STRUCTURE NO. 098-1075

TRAVERSABLE PIPE DETAILS

ƒ" } (Nom.) steel pipe

Formed hole using

 

3•" 

 4
"

 5
"

 

3•"

 

1‚"

~ ‡" } hole

runner pipe

4" } (Nom.) steel

Š

2
"

steel runner pipe.

inspection hole in

~ single •" }

` washer (typ. each side)

w/ 2•" x 2•" x Š" 

~ ƒ" } thru bolt 

 

7
"

 3
•
"

 3
•
"

 2
…

"

 2
…

"

in ‡" } hole

~ ƒ" } bolt

` •", typ.

in •" `

~ ‡" } hole

(See Detail A for dimensions and details not shown.)

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
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2 hardened washers)

in ‡" } hole (provide

~ ƒ" } bolt

4" } (Nom.) steel pipe

 

` •'' x 5•'' x 7''

VIEW A-A
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DETAIL B

in ‡" } hole

~ ƒ" } bolt
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18" min.

 

24"

runner pipe

4" } (Nom.) steel

 

18"

anchor pipe

3" } (Nom.) steel

Steel anchor pipe

 

long typ.

{ 4 x 4 x … x 3"
in ‡" } hole

~ ƒ" } bolt

 2
ƒ

"

 

2•"

 

3•"

 

2•"

` washer

2•" x 2•" x Š"

†" } anchor rods w/

~ ƒ" } hole in { for

NOTES

 

3"

anchor pipe

3" } (Nom.) steel

` washer, typ.

2•" x 2•" x Š"

†" } anchor rod w/

typ.

L 4 x 4 x … 

and plates.

include the galvanized pipe, bolts, nuts, washers, anchor rods, 

The contract unit price for Traversable Pipe Grates shall 

M-232.

ASTM A-307 and shall be galvanized conforming to AASHTO 

Bolts, nuts, washers, and anchor rods shall be according to 

galvanized conforming to AASHTO M-111.

Steel plates shall conform to AASHTO M-270 and shall be 

M-111.  

B, Schedule 40, and shall be galvanized conforming to ASTM 

Steel pipes shall conform to ASTM A-53 (Type E or S) Grade 

otherwise.

edge of a structural shape or plate shall be 1•" unless noted 

The minimum distance from the center of a hole to the free 
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