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Civil and Structural Engineering 

LANE CLOSURE, 2L, 2W, DAY ONLY, FOR SPEEDS > 45 MPH 

TRAFFIC CONTROL DEVICES 

OBJECT AND TERMINAL MARKERS 

GUARDRAIL AND BARRIER WALL REFLECTOR MOUNTING DETAILS 

TYPICAL APPLICATION OF TRAFFIC CONTROL DEVICES FOR CONSTRUCTION ON RURAL LOCAL HIGHWAYS 

STEEL PLATE BEAM GUARDRAIL 29" HEIGHT 

JOB , 2459.1 DESIGNED - CGF REVISED -

F[LE NAME = 2459.1-sht.-gen.dgn DRAWN - SJS REVISED -

PLOT SCALE = 100.0000 ' / 1n. CHECKED - NAK REVISED -

PLOT DATE = 3/11/2021 DATE - 8/0712019 REVISED -

GENERAL NOTES 

1. WHEN NO WORK IS BEING PERFORMED. THE FLAGGERS WILL NOT BE 
REOUIRED. IF THE FLAGGERS ARE NOT PRESENT, THE FLAGGERS 
SIGNS SHALL BE REMOVED OR COVERED. 

2. ARTICLE 701.20 OF THE STANDARD SPECIFICATIONS DISCUSSES AN 
ADJUSTED UNIT PRICE. NO ADJUSTMENTS SHALL BE MADE TO THE 
TRAFFIC CONTROL AND PROTECTION PAY ITEMS FOR THIS CONTRACT. 

3. THE CONTRACTOR IS ADVISED THAT THE GUARDRAIL AND TERMINAL 
PAY ITEMS INCLUDED IN THE PLANS WILL BE USED TO REPLACE 
STEEL PLATE BEAM GUARDRAIL AND TRAFFIC BARRIER TERMINALS 
FOR EITHER CURRENT MIDWEST STYLES OR STEEL PLATE BEAM 
GUARDRAIL AND TRAFFIC BARRIER TERMINALS INSTALLED PRIOR 
TO JANUARY J, 2007. NO ADDITIONAL COMPENSATION WILL BE ALLOWED 
FOR UTILIZING THE CURRENT MIDWEST STANDARDS. 

4. SEEDING WILL NOT BE PERMITTED AT ANY TIME WHEN THE GROUND 
IS FROZEN, WET, OR IN AN UNTILLABLE CONDITION. LOCATIONS TO 
BE SEEDED WILL BE DETERMINED BY THE ENGINEER. THE TOTAL 
DISTURBANCE AREA IS NOT CONTIGUOUS AND IS DISTRIBUTED 
THROUGHOUT THE INDIVIDUAL LOCATIONS AS SHOWN IN THE PLANS. 

5. THE FINISHED EARTHWORK SHALL HAVE A VEGETATION SUSTAINING 
SOIL COVERING THE TOP FOUR INCHES IN AREAS TO BE SEEDED. 
THE VEGETATION SUSTAINING SOIL REQUIRED WILL NOT BE PAID 
FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF 
FURNISHED E XCA VA TION. 

6. ALL EXCAVATED MATERIAL. WHICH INCLUDES DIGGING OR GRADING 
OF ANY SOIL OR FILL MATERIAL. WITH THE EXCEPTION OF AGGREGATE 
FILLS. MUST BE INCORPORATED WITHIN THE RIGHT OF WAY DUE TO 
ENVIRONMENTAL DOCUMENTATION REQUIREMENTS. 

7. ANY REFERENCE TO A STANDARD IN THESE PLANS SHALL BE 
INTERPRETED TO MEAN THE EDITION AS IND/CA TED BY THE REVISION 
NUMBER SHOWN IN THE LIST OF ILLINOIS DOT HIGHWAY STANDARDS OR 
THE COPY INCLUDED IN THESE PLANS. 

8. REMOVED GUARDRAIL THAT IS NOT REPLACED ON THE SAME DAY MUST 
BE DELINE A TED WITH LIGHTED BARRICADES. NO LOCATIONS SHALL BE 
LEFT WITHOUT EITHER LIGHTED BARRICADES OR RESTORED GUARDRAIL 
AT ANY TIME. COUNTY WILL MAINTAIN BARRICADES. 

9. THE FOLLOWING MIXTURE REQUIREMENTS ARE APPLICABLE FOR THIS PROJECT: 

L OCA T !ON(S!: 

PG: 
DESIGN AIR VOIDS: 
MIXTURE COMPOSITION: 
(GRADATION MIXTURE! 
FRICTION AGGREGATE: 

SEE SCHEDULE 
CLASS D PATCHES. TYPE IV. 12 INCH 
PG 64·22 
4.0% c N DESIGN • 50 
IL 19.0 

N/A 

ROADBED 

v- EARTH SURFACE 

✓; /'"'"°"ff S<H<C,CE 

9a.   FURNISHED EXCAVATION, AS SHOWN, IS FOR CONSTRUCTION OF THE PROPOSED 
SHOULDER WIDENING FOR TYPE J (SPECIAL! GUARDRAIL TERMINALS AND 
FOR SHOULDER WIDENING ALONG STEEL PLATE BEAM GUARDRAIL AS 
NEEDED. SHOULDER WIDENING AT TYPE I (SPECIAL! TERMINALS SHALL 
BE AS SHOWN ON STANDARD 630301. SHOULDER WIDENING AT STEEL PLATE 
BEAM GUARDRAIL TYPE A, SIX FOOT POSTS WILL BE TWO FEET BEHIND 
THE POST AS SHOWN ON STANDARD 630001. SHOULDER WIDENING AT STEEL 
PLATE BEAM GUARDRAIL TYPE A. NINE FOOT POSTS WILL BE TO THE 
FACE OF THE POST AS SHOWN ON STANDARD 630001. QUANTITIES SHOWN 
ARE APPROX IMA TE. 

JO. SEEDING OPERATION SHALL BE COMPLETED WITHIN 3 DAYS OF COMPLETING 
GUARDRAIL AND PAVED DITCH REMOVAL WORK. 

11. ALL STEEL PLATE BEAM GUARDRAIL RAIL ELEMENTS, POSTS, AND 
HARDWARE THAT ARE REMOVED AND NOT REINCORPORATED INTO THE 
PROJECT SHALL BE DELIVERED TO THE CLARK COUNTY HIGHWAY 
DEPARTMENT. 

12. LAYOUT OF EROSION CONTROL ITEMS MAY BE VARIED IN THE FJELD TO SUIT 
GROUND CONDITIONS AS DIRECTED BY THE ENGINEER. 

APPLICATION RA TES USED IN QUANTITY CALCULATIONS 

GRANULAR MATERIALS ____________ 2.05 TONS/CU YD 
TEMPORARY EROSION CONTROL SEEDING _____ 100 LBS/ACRE 
RIPRAP _________________ _ l.5 TONS/CU YD 
BITUMINOUS MA TERJALS (COVER AND SEAL GOA TS}_ 0.35 GALLONS/SQ YD 
COVER COAT AGGREGATE ___________ 25 POUNDS/SQ YD 
SEAL COAT AGGREGATE ___________ 25 POUNDS/SQ YD 

COMMITMENTS 
NONE AT THIS TIME 

[ F.E. 

ROADBED 

[ F.E. 
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TRAFFIC BARRIER TERMINAL, TYPE 1 (SPECIAL) TANGENT

PERIMETER EROSION BARRIER
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B9 STEEL PLATE BEAM GUARDRAIL, TYPE B, 9 FOOT POSTS

STONE RIPRAP, CLASS A4

DESIGN SPEED 50 MPH
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R.C. BOX CULVERT EXTENSIONS, EACH END

PROPOSED SINGLE 12' SPAN x 5.5' RISE

EXTEND EXISTING 12'x5.5' RC BOX CULVERT

STA 10+00.00 - CULVERT NO. 2 (WEST OF CLEONE-McNARY BRANCH)

NOTE

FOR CULVERT DETAILS.

SEE SHEETS 55-57 OF 61 

SP

SP

SP STONG POST GUARDRAIL ATTACHED TO CULVERT

CULVERT EXTENSION PER HIGHWAY STANDARD 630101

REMOVE RAIL AND POSTS. ATTACH GUARDRAIL TO TOP OF 

NOTE 1:

STA 8+29.06

BEGIN IMPROVEMENT 

STA 11+70.92

END IMPROVEMENT 
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DESIGN SPEED 50 MPH

ADT 700
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LOCATION NO. 15

STATION
POINT

CONTROL COORDINATES

NORTHING EASTING
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POT

POT

POT

12+23.34

10+00.00

7+71.93

928998.01

928995.61

928993.15
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CONSTRUCTION
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REMOVAL

GUARDRAIL

REMOVAL

GUARDRAIL 

CLASS D PATCHES, TYPE II, 12 INCH

INLET AND PIPE PROTECTION

DSFL 25.3' RT STA 11+55.7 503.5

USFL 25.9' RT STA 11+97.7 503.8

TYPE I 15"X42'

PR PIPE CULVERTS, CLASS D,

~ EX PROFILE

SPECIAL DITCH RT

SPECIAL DITCH RT
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REMOVAL

CONCRETE HEADWALL
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TO BE REMOVED

EX RIPRAP

EX ROW

EX ROW

EX ROW

EX ROW

EX 12" CMP
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PR STONE DUMPED RIPRAP, CLASS A3

PAVED DITCH REMOVAL

CANTILEVER CAST-IN-PLACE CONCRETE WINGWALLS

REINFORCED CONCRETE BOX CULVERT W/ HORIZONTAL

PROPOSED DOUBLE 7' SPAN x 5' RISE x 80' LONG

STA 10+10.00 - CULVERT NO. 15 (DAUGHERTY'S RAIL)

NOTE
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SPECIAL DITCH LT
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SEE SHEETS 60 & 61 OF 61 FOR CULVERT DETAILS.

BUT SHALL BE INCLUDED IN THE COST OF EARTHWORK.

COST OF RIPRAP REMOVAL SHALL NOT BE PAID FOR SEPARATELY,
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END IMPROVEMENT 
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DETAIL OF PRECAST CONCRETE BOX CULVERTS AND END SECTIONS

CROSS SECTION

PLAN

SIDE VIEW

END VIEW

HFECB
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H
G R
I
S

E
3
'-

0
''

FE

X*

Y*

*2:1 SLOPE MINIMUM

PRECAST OR FIELD

POURED TOEWALL

8''

1'-0''

SPAN

A

B

TwTw PAY LIMITS OF PRECAST

CONCRETE BOX CULVERTS

INTERIOR FACE

SPAN
TwTw

R
I
S

EB

A

EXTERIOR FACE

Tt

Tb

C

C

SLOPE

X : Y

GD

THICKNESS

 

(top slab)

Tt

 

(bot. slab)

Tb

 

(wall)

Tw AStation Span Rise

Designation

AASHTO

Fill Height

Design

Loading

Interstate

ELEVATION VIEW
C

C

PRECAST BOX CULVERT

END CONNECTION TO FIT

(End Section)

(End Section)

END

SEC.

END

SEC.

PRECAST CONCRETE BOX CULVERT DETAILS

NO

ISOMETRIC VIEW

DESIGN SPECIFICATIONS

2002 AASHTO

(End Section)

LOADING HS20-44

Allow 50 psf for future wearing surface

DESIGN STRESSES (PRECAST)

Notes:

   All precast concrete box culvert sections shall conform 

to the requirements of Article 540 of the Standard 

Specifications, and shall be constructed in accordance with

the Bureau of Materials and Physical Research (BMPR) 

Policy Memorandum 07-22 for the Quality Control/Quality 

Assurance Program for Precast Concrete Products.  In 

addition, the precast culverts shall be designed in accordance 

with the AASHTO Specification designated in the Design 

Details table.

 

  Reinforcement bars shall conform to the requirements 

   Lifting holes shall be filled with conrete plugs and mastic 

after box sections are in place.

fy = 60,000 psi (reinforcement)

fy = 65,000 psi (welded wire fabric)

f'c = 5,000 psi

6"

PART SECTION THRU HEADWALL

c
l.

2
ƒ

"

(TYP.)

T/2

1-#4 BAR

12
"

M259 6'-0" 2'-0" 4'-0"

LOCATION

CULVERT Route

of ASTM A 706 Grade 60.

7A 5' 4'334+25.21 7.7'

Sideroad (1200TH ST)

(CH 8)

Clarksville Road
6" 6" 6" 6'-0" 5'-0" 6" 2'-0" 2'-0" 1:2

LENGTHS OF PRECAST CONCRETE BOX CULVERTS

SEE SCHEDULE ON SHEET XX FOR 
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f'  = 3,500 psi

f   = 60,000 psi

DESIGN STRESSES

DESIGN SPECIFICATIONS

PLAN
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4-#4 v bars

Each Wing

See Plan View

1

7-#6 h  at 10'' cts.

3-#6 h  at 10'' cts.

(Front)

(Back)

3

3

Elev. 659.80

3''} Drains

|8'-0'' cts.

1

Elev. 666.97

Elev. 656.80

2-#6 h  bars in2

23'-0" 23'-0"

|16'-0" |16'-0"
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"

~ Culvert

Sta. 10+00.00

~ Roadway
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VARIOUS ROUTES*
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cl.1•
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Face

Back
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1-#4 a  bar
2

2 1
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11"1'-6"

7'-0"

(Looking East)

7'-0"

1'-6" 11"

2
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2
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10
'-

2
"

Each End

Top of Bottom Slab

Bottom of Top Slab

Each End

Bottom of Bottom Slab

2-#6 h  bars

23-#6 h  bars

Each End

Top of Headwall

Each End

Bottom of Edge Beam

1'-0"

*

*

=
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***

** Headwall widened for guardrail attachment - Both Ends.
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See detail on Sheet 19 of 23 for Anchor Bolts cast into proposed headwalls.
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LOADING HS20-44

2002 AASHTO

Design Fill Height = 4'

(Each End)

9-#4 v bars at 9'' cts. Each Wall

B
o
t.
 
o
f
 
T
o
p
 
S
la

b

15
-
#

6
 
h
 
b
a
r
s
 
a
t 

12
''
 
c
ts
.

Benchmark: Chiseled square in NE Headwall, 16' LT, STA 10+14, Elev. = 668.70
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Bar No. Size Length Shape

1

1

2

8

3

2 #4

#4 4'-5"

8'-0''

a

a

d

h 

h

h

h

v

v #4

#4

#8

#6

#6

#6

12'-6"

6'-8"

#6

10

26

30

36

40

16

40

14

1h #5 6'-8"

48

Cu. Yd.

Reinforcement Bars   

Concrete Box Culverts

Pound

Expansion Bolts ƒ" x 12" Each 52

28.3

4720

VARIOUS ROUTES*

14'-10"

9'-10''

   of 9'' into new concrete.

   bolts. Hooked bolts shall extend a minimum 

   Expansion bolts shall be ƒ'' } hooked 

Note:

(Showing Placement of ƒ" } Expansion Bolts)

(typ)

|6"

(t
y
p
)

|
6
"

= 11'-1"

7 spaces @ 19"

EXISTING END VIEW

ƒ" } Expansion Bolt (Typ.)

=
 
5
'-

0
"

4
 
s
p
a
c
e
s
 

@
 
14

"

12'-10"

GENERAL NOTES

1

18

Face

Back

SECTION A-A

cl.

1•''

Jt.

Const.

cl.

1•''

v

v

h  or h3

3

8h  or h3

3

8h  or h3

h

h

(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

12" x 12" x 6" block of CA5, CA7, or

CA11 coarse aggregate placed over drain

opening. Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Perimeter of fabric

shall be sealed to the concrete with mastic.

of headwall

Inside face

*

*

in the contract unit price for the associated work.)

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

(All costs associated with furnishing and constructing the above 

6 ounces per square yard.

Specifications. The minimum weight of the fabric shall be 

requirements of Article 1080.01 of the Standard 

Nonwoven geotextile fabric shall conform to the *

9
"

6
"

6"

DRAIN DETAIL

3

8

BARS h  & h 

h

h

3 8

5'-0"

9'-6"

3
'-
0
"

2'-1•"

2'-1•"

BAR d

2
'-

9
''

1'-9''

BAR a 

13'-0" 11"11"

8
"

1

BAR s1

ty
p
.

1
'-

3
"

4
½
"

ty
p
.4

½
"

1
'-

3
"

9"

3ƃ"

4Ƅ
"

1'-3"

9"

s2
s

BAR s & s2

The Precast Alternate is not allowed.

be paid for the quantity actually furnished at the unit price for the work.

compensation for a change in the scope of the work, however, the Contractor will 

or ordering of materials.  Such variations shall not be cause for additional 

details in the field and make necessary approved adjustments prior to construction 

variations.  It shall be the Contractor's responsibility to verify such dimensions and 

Plan dimensions and details relative to the existing structure are subject to nominal 

All construction joints shall be bonded.

Exposed edges shall be beveled ƒ''.

The barrel extension shall be poured monolithically with the wingwalls.

UPSTREAM

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

DOWNSTREAM

6"

4"

4
"

6"

1'-0"

9
"

9
"

SECTION THRU HEADWALL

9
"

9
"

1'-0"

a1

  s1

   s

a1

typ.

" cl.2
11

typ.

" cl.2
11

h2

h2

SECTION THRU BARREL EXTENSION

Tilt hook of a bars

if necessary for 1•''

min. cl.

1

8"

h

8"

5
'-

8
''

h1

13'-4''

12'-0''

1•''

cl.

1•
''

c
l. a1

2
''

c
l.

2a

a1

1h

2
''

c
l.

Optional

Const. Jt.

Const. Jt.

1•''

v

h1

cl.

h

9
''

10
''

7
'-

3
''

6
''

2
'-

1"

v

v2

v2

13'-0"

68

2v #440 1'-11"

s #413

1s #413

4'-9"

4'-7"

2s #426 5'-9"

5'-7"
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* 23 18

TOTAL

SHEETS

SHEET

NO.RTE.

20-00277-01-GR

CONTRACT NO. 95891  GUARDRAIL IMPROVEMENTS

CLARK COUNTY

=

PLOT DATE =

DESIGNED REVISED

REVISED

REVISED

REVISED

F.A.S.

CLARK

SHEET     2 OF   3 SHEETS

-

-

-

-

-

-

-

-

          

          

          

          

TSH

JGY

TSH

MDC

2459.1

CHECKED

DRAWN

CHECKED

STA 10+00.00

CULVERT EXTENSION DETAILS  -  LOCATION 2

F
IL

E
 
N

A
M

E
:

JOB

FILE NAME = 2459.1-Culv2.dgn

3/1/2021

Civil and Structural Engineering

CEC Corporation

Engineering

Cummins

                      



M
O

D
E

L
:

D
e
fa

u
lt

H
:\
2
4
5
9
.1
 
C
la
r
k
 
G

u
a
r
d
r
a
il
 
P

E
1
a
n
d
2
\C

A
D

D
\S

h
e
e
ts
\2

4
5
9
.1
-C

u
lv

2
.d

g
n

VARIOUS ROUTES*

17'-0"

1'-0"

1'-0"16'-0"

17.00' LT STA 9+93.50 TO STA 10+06.50

17.00' RT STA 9+93.50 TO STA 10+06.50

5

5

20

20

4010

25

25

50

(FOOT)

ATTACHED TO CULVERT

STRONG POST GUARDRAIL

(FOOT)

POST LENGTH

GUARD RAIL

(NO. REQUIRED)

CAST IN HEADWALL

ANCHOR BOLTS 

(NO. REQUIRED)

ANCHOR PLATES

4'-6"

4'-11"

5

5

10

(NO. REQUIRED)

GUARDRAIL POST

NOTES:

1.  SEE STANDARD 630101 & BLR26 FOR GUARDRAIL DETAILS NOT SHOWN.

LOCATION

2 NORTH

2 SOUTH

TOTALS

A

DIMENSION

B

DIMENSION

16'-0"

GUARD RAIL POST ATTACHMENT SCHEDULE

SECTION AT PROPOSED HEADWALL

ANCHOR PLATE 1

8
•
"

2
•
"

2
•
"

1ƒ
"

1ƒ
"

1"

SEE STD. BLR 26

GUARDRAIL POST

` ƒ" x 8•" x 12"

ANCHOR BOLTS

1‚" HOLES FOR 1" }

12"

3" 2"7"

~ POST

POST

BACK OF GUARDRAIL 

~ CONSTRUCTION

B A
BACK OF GUARDRAIL POST

CAST INTO PROPOSED HEADWALL

4 - 1" } x 1'-0" ANCHOR BOLTS 

HEX NUTS AT EACH BOLT

WITH HARDENED ` WASHERS &

    STRUCTURE INCLUDED IN THE COST FOR GUARDRAIL REMOVAL.

    CULVERT.  REMOVAL OF EXISTING GUARD RAIL POSTS ATTACHED TO 

    INCLUDED WITH THE COST OF STRONG POST GUARDRAIL ATTACHED TO 

2.  COST OF ANCHOR BOLTS, ANCHOR PLATES, AND GUARD RAIL POSTS 

‚"

1•" MIN. CLR.

SECTION COUNTY

ILLINOIS FED. AID PROJECT

* 23 19
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N PLAN

ELEVATION
(Looking NW)

SHOWING REINFORCEMENTSHOWING OUTLINES

2
'-

0
''

Constr. Jt.

3
'-

0
"

Elev. 611.30

9
"

6
'-

0
"

1'-0"Elev. 618.80

8"

Elev. 608.30

9
"

1'-0"

6
'-

0
"

11
•
"

12
•
"

|
6
"

9
"

6
"

7
'-

3
"

7'-3"

4
5
°

10
'-
3
"

9
"

1'-0" 1'-0"

8"

8"

Flow

6'-0"

10
'-

0
"

   existing box culvert.

   full length and cut to fit at ends of

   a  bars and a  bars shall be ordered

Note:

1 2

Face

Back

6
"

6
"

Bend in Field

2

5
2

h
2

5
h

a1

#5 v bars at 8•'' cts. Each Wall

10
-
#

7
 
h
 
 
b
a
r
s
 
a
t 

9
''
 
c
ts
.

(B
a
c
k
 
F
a
c
e
)

8

4-#4 v bars

Each Wing

See Plan View

1

9-#7 h  at 9'' cts.

3-#7 h  at 9'' cts.

(Front)

(Back)

3

3

Elev. 611.70

3''} Drains

|8'-0'' cts.

4

Elev. 619.20

Elev. 608.70

2-#6 h  bars in2

1

15'-3…"

45'-0" 45'-0"

|29'-8†" |34'-3‡" 10'-8„"

10
'-

0
"

6
"

6
"

~ Culvert

Sta. 335+03.02

~ Roadway
Local Tangent

A
h
e
a
d

hh

h

1'-0"8"

3
'-

3
"

7
'-

3
"

1

Top of Bottom Slab

Bottom of Top Slab

8-#4 a  bars at 2'-0" cts.

Bottom of Bottom Slab

2

Bottom of Edge Beam

Top of Headwall

1-#6 h  bar & 1-#6 h  bar2 5 2

5

VARIOUS ROUTES*

E
a
c
h
 
E

n
d

a
t 

12
"
 
c
ts
.

11
-
#

4
 
d
 
b
a
r
s

2-#6 h  bars in2

1

2

3

1•
"

c
l.

cl.1•
''

h  & h8 3

1•
''

cl.

v1

v

Face

Back

h or h1

2"

cl.
d

a

1-#4 a  bar
2

2 1
a

c

y

f'  = 3,500 psi

f   = 60,000 psi

DESIGN STRESSES

DESIGN SPECIFICATIONS

LOADING HS20-44

2002 AASHTO

Design Fill Height = 13'

2
'-

2
"

10
"

9
"

10
'-

6
"

A

A

9
"

9
"

11"

Top & Bot. of Headwall

4

B
o
t 

o
f
 
T
o
p
 
S
la

b

9
-
#

7
 
h
 
b
a
r
s
 
a
t 

15
"
 
c
ts
.

3"

Top & Bot. of Headwall

B
o
t.
 
o
f
 
T
o
p
 
S
la

b

9
-
#

7
 
h
 
b
a
r
s
 
a
t 

15
"
 
c
ts
.

6

Benchmark: Mag nail in Power Pole, 37' LT, STA 333+17.50, Elev. = 634.08

WATERWAY INFORMATION

Ft.

Ft.

c.f.s.

c.f.s.

Sq. Mi.

CLARKSVLLE ROAD (CH 8) - LOCATION 7

100 year Headwater Elev.

20 year Design Headwater Elev.

100 year Discharge

20 year Design Discharge

Drainage Area

621.4

619.1

745

495

0.65

(22 South, 15 North)
Flow

h

28-#8 a  bars at 6•" cts.

s s 
1

(h
 
-

N
o
r
th
, 

h
 
-
S
o
u
th
)

(E
a
c
h
 

W
a
ll
)

6
-
#

5
 
b
a
r
s
 
a
t 

12
"
 
c
ts
.

#5 v bars at 8•'' cts. Each Wall

(22 South, 15 North)

2

(s
-

D
S
 
E

n
d
s
, 
s
 
-

U
S
 
E

n
d
)

11
-
#

4
 
b
a
r
s
 
a
t 

12
"
 
c
ts
.

1

1

S
e
e
 
S
e
c
ti
o
n
 
T
h
r
u
 

B
a
r
r
e
l

2
-
#

7
 
h
 
b
a
r
s
 
T
o
p
 
o
f
 
T
o
p
 
S
la

b

E
a
c
h
 
E

d
g
e
 

B
e
a

m

11
-
#

4
 
s
 
b
a
r
s
 
a
t 

12
"
 
c
ts
.

8

barrel

h  below

Bottom of Edge Beam

Top of Headwall

& 1-#6 h  bar

1-#6 h  bar

S
e
e
 
S
e
c
ti
o
n
 
T
h
r
u
 

B
a
r
r
e
l

2
-
#

7
 
h
 
b
a
r
s
 
T
o
p
 
o
f
 
T
o
p
 
S
la

b

6

T
o
p
 

&
 

B
o
t.
 
o
f
 

B
o
t.
 
S
la

b

10
-
#

5
 
h
 
b
a
r
s
 
13

"
 
c
ts
.

T
o
p
 

&
 

B
o
t.
 
o
f
 

B
o
t.
 
S
la

b

10
-
#

5
 
h
 
b
a
r
s
 
13

"
 
c
ts
.

h3

2

Top of Bottom Slab

Bottom of Top Slab

at 6" cts.

20-#8 a  bars

(Each Corner)

1-#5 v & v  bar

h  & h8

Bottom of Bottom Slab

at 2'-0" cts.

6-#4 a  bars

Bolts (Typ.)

ƒ" } Expansion
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GENERAL NOTES

3

8

BARS h  & h 

h

h

3 8

5'-0"

10'-3"

3
'-
0
"

2'-1•"

2'-1•"

BAR d

2
'-

9
''

1'-9''

BILL OF MATERIAL

Bar No. Size Length Shape

1 

1

2 

8

3

2

5

#4

#4 4'-5''

8'-0''

a

a

d

h 

h

h

h

h

v

v

#6

#4

#5

#8

#7

#7

#7

10'-0"

13'-3"

10'-4"

#6 10'-8"

14

22

11

40

48

4

16

78

8

1 h #711

96

6'-5"

Cu. Yd.

Reinforcement Bars   

Concrete Box Culverts

Pound

Expansion Bolts ƒ" x 12" Each 48

37.5

7900

VARIOUS ROUTES*

   of 9'' into new concrete.

   bolts. Hooked bolts shall extend a minimum 

   Expansion bolts shall be ƒ'' } hooked 

Note:

(Showing Placement of ƒ" } Expansion Bolts)

(typ)

|6"

(t
y
p
)

|
6
"

= 9'-0"

6 spaces @ 18"

EXISTING END VIEW

ƒ" } Expansion Bolt (Typ.)

=
 
5
'-

0
"

4
 
s
p
a
c
e
s
 

@
 
15

"

3" Fillet

1

18

Face

Back

1

SECTION A-A

v

cl.

1•''

Jt.

Const.

cl.

1•''

v

v

h  or h3

3

8h  or h3

3

8h  or h3

h

h

9
''

Tilt hook of a bars

if necessary for 1•''

min. cl.

1

6
'-

0
''

7
'-

7
''

6
''

10'-0''

10
''

1•''

cl.

v 1•
''

c
l. a1

2
''

c
l.

2a

a1 2
''

c
l.

Optional

Const. Jt.

1•''

v

4

cl.

6h #5 10'-4"32

4h #532 14'-11"

10'-3''

(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

12" x 12" x 6" block of CA5, CA7, or

CA11 coarse aggregate placed over drain

opening. Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Perimeter of fabric

shall be sealed to the concrete with mastic.

of headwall

Inside face

*

*

in the contract unit price for the associated work.)

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

(All costs associated with furnishing and constructing the above 

6 ounces per square yard.

Specifications. The minimum weight of the fabric shall be 

requirements of Article 1080.01 of the Standard 

Nonwoven geotextile fabric shall conform to the *

9
"

6
"

6"

UPSTREAM

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

DOWNSTREAM

6"

4"

4
"

6"

BAR a 

10'-8" 11"11"

8
"

1

10'-9''

12'-6''

SECTION THRU BARREL EXTENSION

DRAIN DETAIL

1'-0"

9
"

9
"

SECTION THRU HEADWALL

9
"

9
"

1'-0"

The Precast Alternate is not allowed.

be paid for the quantity actually furnished at the unit price for the work.

compensation for a change in the scope of the work, however, the Contractor will 

or ordering of materials.  Such variations shall not be cause for additional 

details in the field and make necessary approved adjustments prior to construction 

variations.  It shall be the Contractor's responsibility to verify such dimensions and 

Plan dimensions and details relative to the existing structure are subject to nominal 

All construction joints shall be bonded.

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

Exposed edges shall be beveled ƒ''.

The barrel extension shall be poured monolithically with the wingwalls.

a1

h2 or h5

  s1

   s

h2 or h5

a1

BAR s BAR s1

ty
p
.

1
'-

3
"

9"

4
½
"

ty
p
.4

½
"

1
'-

3
"

9"

3ƃ"

4Ƅ
"

6h  or h

4 6h  or h

4 6h  or h

v22
'-

4
"

6" min.

9" max.

11'-0'' min., 11'-6" max.

9" max.

6" min.

1h or h 1h or h

2v #578

s #433

1s #411

3'-6"

4'-7"

5'-9"

14'-11"

typ.

" cl.2
11

typ.

" cl.2
11

Const. Jt.

2v

SECTION COUNTY
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1'
-
4
"

9" 9"

1'
-
4
"

1'-0"

4
"

9
"

1
0
"

1'-0"

9
"

1
0
"

M
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1 

1

1 

2 

3

2

BILL OF MATERIAL

Reinforcement Bars   

h 

h

h

h

Cu. Yd.

a

a

a

d

s

s

Bar No. Size Length Shape

Concrete Box Culverts

Pound 21,440

112.0

1

v

v

3v

3a

4h

16

415

415

15

15

60

64

4

4

246

30

2

126

250

188

#4

#5

#5

#4

#4

#6

#6

#7

#6

#5

#4

#4

#5

#6

#6

9'-2"

3'-0"

5'-0"

4'-9"

4'-11"

12'-0"

8'-0"

15'-2"

15'-2"

28'-0"

4'-5"

15'-2"

5'-9"

8'-0"

16'-6"

BAR a

6
"

8" 8"15'-2"

BAR d

2
'-

8
"

1'-9''

3

4

BARS h  & h 

5'-0" h

h

3
'-
0
''

3 4

9'-0"

2'-1•"

2'-1•"

BAR s1BAR s

ty
p
.

ty
p
.4

•
"

4
•
"

4
…
" 

3„"

  s1

  h2

  h1

UPSTREAM

full length of span

" "¬" Drip notch4
36"

4"

typ.

" cl.2
11

  h2

  h1

full length of span

" "¬" Drip notch4
3

DOWNSTREAM

6"

typ.

" cl.2
11

SECTION THRU HEADWALL

(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

12" x 12" x 6" block of CA5, CA7, or

CA11 coarse aggregate placed over drain

opening. Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Perimeter of fabric

shall be sealed to the concrete with mastic.

of headwall

Inside face

*

*

in the contract unit price for the associated work.)

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

(All costs associated with furnishing and constructing the above 

6 ounces per square yard.

Specifications. The minimum weight of the fabric shall be 

requirements of Article 1080.01 of the Standard 

Nonwoven geotextile fabric shall conform to the *

9
"

6
"

6"

DRAIN DETAIL

GENERAL NOTES

3

4

3

3

33

Face

Back

SECTION A-A

cl.

2''

Jt.

Const.

cl.

2"

h

h v

v

8"

3h  or h

4h

h

   s

reduction in quantities shall be made for this substitution.

At the contractors option, a longer v  bar may be ordered to replace the v bar. No

Bars indicated thus 16x3-#5 etc. indicates 16 lines of bars with 3 lengths per line.

The Precast Alternate is not allowed.

All construction joints shall be bonded.

Exposed edges shall be beveled ƒ''.

barrel shall be poured monolithically with the wingwalls.

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

1

VARIOUS ROUTES*
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