
BSD-1

Stage construction line

INSTALLATION AND SETTING METHODS

NOTES

Bridge Deck Approach Slab

6'-0''4'-0''

Approach slab

Stage I construction Stage II construction

"B" :

"A" :

hatch block

Abutment

     (E) : Indicates epoxy coating.

cementing to steel forms.

Set bar splicer assembly by nailing to wood forms or

Set bar splicer assembly by means of a template bolt.

bar

Reinforcement

bar

Reinforcement

Bars

Reinforcement

bar (E)

Threaded splicer

cl.

1•''

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bolt

Template

''A''

''B''

Form

Form

bar (E)

Threaded splicer

bar (E)

Threaded splicer

STANDARD MECHANICAL SPLICER

Location

coupler (E)

Threaded

coupler (E)

Threaded

couplers (E)

Threaded

couplers (E)

Threaded

STANDARD BAR SPLICER ASSEMBLY

coupler (E)

Threaded

Location
lap length

Table for minimum

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''

Positive stop

6'-0''

#5 BAR ON STUB ABUTMENTS

BAR SPLICER ASSEMBLY FOR

INTEGRAL OR SEMI-INTEGRAL ABUTMENTS

BAR SPLICER ASSEMBLY FOR #5 BAR ON

coupler (E)

Mechanical

Reinforcement bar Reinforcement bar

* *

* Minimum lap length

Minimum Lap Lengths

size

Bar

required

No. assemblies

size

Bar

required

No. assembliesTable 5

or end of approach slab

Stage construction line

Stage I construction Stage II construction

if applicable

Stage line

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''

  conjunction with black bars.

* Epoxy not required on Bar Splicer Assembly components used in

 

  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

alternatives.

  See approved list of bar splicer assemblies and mechanical splicers for

for reinforcement bars.  See Section 508 of the Standard Specifications.

  Bar splicer assemblies shall be epoxy coated according to the requirements

  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

1-27-12

No. required = 206

N/A

N/A

No. required = 0
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Designation

HP 14x117

x102

x89

x73

HP 12x84

x74

x63

x53

HP 10x57

x42

HP 8x36

|
10
''

A A

SECTION A-AELEVATION

A

See Detail B

ELEVATION

45°

DETAIL "B"

H-pile

H-Pile

2
•
''

splicer

Commercial

splicer

Commercial

plate

Backup

ELEVATION

H-Pile

‚
''

H-pile

Pile shoe

DETAIL A

See Detail A

H-pile

Pile shoe

f

14‚''

14''

13‡''

13†''

12‚''

12„''

12''

11ƒ''

10''

9ƒ''

8''

14‡''

14ƒ''

14ƒ''

14†''

12‚''

12‚''

12„''

12''

10‚''

10„''

8„''

Ž''

•''

†''

•''

•''

†''

•''

‹''

Œ''

‹''

‹''

d

Depth

b

width

Flange

b

t

f

d

t

F

END VIEW

splicer

Commercial

plate

Backup

A

diameter

Encasement

30''

30''

30''

30''

24''

24''

24''

24''

24''

24''

18''

t

thickness

Flange

Web and

STEEL PILE TABLE

H-pile

PILE ENCASEMENT

H-PILE SHOE ATTACHMENT

t

DETAIL D

H-Pile

ELEVATION

See Detail D

ISOMETRIC VIEW

t (min.) = …''

WELDED COMMERCIAL SPLICE

F-HP

W

Designation

HP 14x117

x102

x73

x89

HP 12x84

x74

x63

x53

HP 10x57

x42

HP 8x36

F F Ft w

field weld

Typ. shop or

Š

WELDED PLATE FIELD SPLICE

t

Ft

Ft

Ww

10
''

W

W

t

t

Fw

W W Wt w

12•'' 1'' ‡'' 7ƒ'' †'' •''

12•'' ‡'' ƒ'' 7ƒ'' †'' •''

12•'' ƒ'' •'' 7ƒ'' †'' •''

12•'' †'' Œ'' 7ƒ'' †'' •''

‡'' •'' 6•'' †'' •''

‡'' •'' 6•'' †'' •''

†'' •'' 6•'' •'' …''

†'' •'' 6•'' •'' …''

ƒ'' Œ'' 5‚'' •'' …''

†'' Œ'' 5‚'' •'' …''

†'' ‹'' 4‚'' •'' …''

10''

10''

10''

10''

8''

8''

7''

m
in
.

3
‚
''

m
a
x
.

‚
''

thickness F

Splice plate

AASHTO M270 Grade 50.

  The steel H-piles shall be according to

Note:

when soil conditions permit.

  Forms for encasement may be omitted

Note:

required to fit into wall.

58#/100 sq. ft. Bend as

W4.0 x W4.0 weighing

Welded wire fabric 6 x 6-

3'
' 
cl
.

WELDED COMMERCIAL SPLICE ALTERNATE

H-Pile

splicer

Commercial

ISOMETRIC VIEW

10
''

F

F

splicer

Typ. along

Typ.

edges of flange `

Typ. along four

**
*

*

60°

edges of flange `

Typ. along four*

w

***

***

 

**

 

*

Šsplicer

Typ. along

Weld size per pile shoe manufacturer (Š'' min.).

 

Remove portions of backup plates that extend outside the flanges.

 

Interrupt welds ‚'' from end of web and/or each flange.

edges of web `

Typ. along four

pile cap

Bottom of

1-27-12

e
n
c
a
s
e

m
e
n
t

3
'-

0
''
 

C
o
n
c
r
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te
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AT CULVERT NO. 2

FLOW

EAST INV.

EL. 668.28

TOP OF WEIR

EL. 669.28

1'-0"3"1"

1'-4''

9
"

3
"

1
'-

0
''

APRON

CONCRETE BOX CULVERT

TOP OF CAST-IN-PLACE

1

CULVERT APRON

CONCRETE BOX

END OF CAST-IN-PLACE

6
''
 

M
I
N
.

8
''

e (E) BARS
1

BARS

e (E)1

26'-1 7/8''

28'-9 7/8''

29'-9 1/8''

2-#5 e (E) BARS. SEE SECTION B-B1

1

BOX CULVERT END SECTION

CAST-IN-PLACE CONCRETE

d (E) BAR EACH END2

AT CULVERT NO. 2

B

B 1
'-

4
''

NOTE: CONCRETE TOEWALL NOT SHOWN FOR CLARITY

WEIR PLAN

WEIR DETAIL

SECTION B-B

Concrete Box Culverts

Pound

1

3

4

2

Bar No. Size Length Shape

#5

Cu. Yd.

d (E)

d (E)

e (E)

e (E)

e (E)

4

56

3

3

3

#5

#5

#4

#4

3'-7''

3'-3''

28'-2''

2.0

Epoxy Coated   

Reinforcement Bars
310

T
Y
P
.

2
"
 

C
L
.

1
'-

4
''

7
''

9
''

1'-0''

1
'-

4
''

7
''

9
''

1'-5''

BAR d (E)

1

OR CULVERT NO. 4, OR CULVERT NO. 6.
INCLUDED IN BOX CULVERT END SECTION, CULVERT NO. 2,
FOR INFORMATION ONLY. COST OF CONCRETE WEIR SHALL BE
QUANTITIES OF CONCRETE AND REINFORCEMENT BARS SHOWN
NOTES: 

FOR THREE WEIRS

BILL OF MATERIAL

1'-0" CTS. TYP.

#5 d (E) OR d (E) BARS AT2

1'-6''

1'-2"

BAR d (E)

27-#4 d (E) BARS AT 1'-0" CTS.

FIELD CUT AS REQUIRED

#5 e (E) BARS. SEE SECTION B-B

1

1 

11'-8''

16'-5''

2
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EAST INV.

EL. 663.30

TOP OF WEIR

EL. 664.30

1'-0"3"1"

1'-4''
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"

3
"
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''

1'-0" CTS. TYP.

#5 d(E) OR d (E) BARS AT1
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WEIR DETAIL

SECTION C-C
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.
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.
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AT CULVERT NO. 6

FLOW

EAST INV.

EL. 666.70

TOP OF WEIR

EL. 667.70

1'-0"3"1"

1'-4''

9
"

3
"

1
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0
''
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.

3

WEIR DETAIL

SECTION D-D
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Y
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.

2
"
 

C
L
.

1'-0" CTS. TYP.

#5 d(E) BARS AT

CULVERT APRON

CONCRETE BOX

END OF PRECAST

e (E) BARS, TYP.
4

e (E) BARS, TYP.

AT 1'-0" CTS. MAX.

IN 6" MIN. DEEP HOLES

INTO BOX CULVERT APRON

DRILL AND EPOXY GROUT

CULVERT APRON

CONCRETE BOX

TOP OF PRECAST

4

AT CULVERT NO. 4

C

C

1
'-

4
''

NOTE: CONCRETE TOEWALL NOT SHOWN FOR CLARITY

WEIR PLAN

SEE SECTION C-C

3-#5 e (E) BARS.

d (E) BAR EACH END2

BOX CULVERT END SECTION

CAST-IN-PLACE CONCRETE

3

AT CULVERT NO. 6

D

D

NOTE: CONCRETE TOEWALL NOT SHOWN FOR CLARITY

WEIR PLAN

12'-0''

SEE SECTION D-D

3-#5 e (E) BARS.

END SECTION

BOX CULVERT

PRECAST CONCRETE

1
'-

4
''

CULVERT 

CONCRETE BOX

END OF CAST-IN-PLACE

BOTTOM SLAB

CONCRETE BOX CULVERT

TOP OF CAST-IN-PLACE

1
'-

0
"

6'-0"

6
'-

0
"

AT 1'-0" CTS.

17-#4 d (E) BARS

16'-8 1/8"

12-#4 d (E) BARS AT 1'-0" CTS.

1

1

(DIMENSIONS AT RT. { TO LENGTH OF WEIR)



NOTE

CULVERT DETAILS

D
R

A
W

N

R
E

V
I
E

W
E

D

L
A

Y
O

U
T

SECTION COUNTY

ILLINOIS FED. AID PROJECT

TOTAL

SHEETS

SHEET

NO.RTE.

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

USER NAME =

PLOT SCALE = AS SHOWN

PLOT DATE = 12\02\2013 DATE

DESIGNED

CHECKED

DRAWN

-

-

-

-

REVISED -

-

-

-

REVISED

REVISED

REVISED

MWH

STA.          TO STA. FED. ROAD DIST. NO.

F.A.I.

SHEET NO.    OF     SHEETSAS SHOWNSCALE:

819 51957 KANKAKEE(46-1)HBK-1

12.03.13

CONTRACT NO. 66982  

h
u
s
s
u
0
0
4
11

12
\0

2
\2

0
13

3
:1
3
:1
1 
P

M

0
7
.1

0
.2

0
1
3

0
7
.1

7
.2

0
1
3

1
0
.1

7
.2

0
1
3

J
K

R

M
G

M

J
K

R

DET13

MODEL NAME =

D309H0038-sht-details002

FILE NAME = JKR

MGM

JKR BOURBONNAIS, IL

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

TEMPORARY SOIL RETENTION SYSTEM

2'

(TYP.)

1

1.5 (TYP.)

AREAS

EXPOSED SURFACE

AREAS

EXPOSED SURFACE

6
"

~ EXISTING CULVERT

EL. 666.71

LINE (TYP.)

MAXIMUM EXCAVATION

LINE

EXCAVATION

MAXIMUM

EL. 666.71

EL. 675.93EL. 676.09 EL. 676.01

LOOKING WEST

50.8'

16.1' 15.8'

STAGE I RETENTION

AT CULVERT NO. 2

F
L

N

  STA. 270+27.00

~ CULVERT NO. 2

BY THE ENGINEER.

PLAN DETAILS AND CALCULATIONS FOR REVIEW AND ACCEPTANCE

A TEMPORARY SOIL RETENTION SYSTEM DESIGN INCLUDING

SYSTEMS MAY BE NECESSARY. THE CONTRACTOR SHALL SUBMIT

FEASIBLE AND ADDITIONAL MEMBERS OR OTHER RETENTION

A CANTILEVERED SHEET PILING DESIGN DOES NOT APPEAR

18.9'

LIMITS OF PROPOSED CULVERT

(DIMENSIONS ALONG ~ OF ROADWAY)

24"

SEE PLANS

OF CELLS VARY.

SIZE AND NUMBER

BOX CULV.

PROP. PRECAST

PROP. PCC PAVEMENT

PROP. STABALIZED SUB-BASE

PROP. SUB-BASE

PAY LIMITS FOR POROUS GRANULAR EMBANKMENT

POROUS GRANULAR EMBANKMENT PAY LIMITS

SECTION THROUGH PRECAST BOX CULVERT

POROUS GRANULAR EMBANKMENT

MATERIAL.

SHALL BE IMPERVIOUS

AT EACH END WHICH

EXCEPT FOR 36"

GRANULAR EMBANKMENT

POROUS

TYP.

1'-6" MIN. CULVERT NO. 3

6" MIN. TYP. U.N.
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H

V

SIDE ELEVATION

C D

D

B B

C

3'-0''

1'-0''

8' cts. max., typ.

3'' } Drain holes

granular material

Min. 6'' thick bed of porous

1'-0''

See General Notes regarding number of required segments.

Box Culvert End Section Length (See Roadway Plans)

END VIEW

GENERAL NOTES

R
is

e

Span

PLAN VIEW

A A

E E

SECTION B-B
(Showing culvert tie details)

~ Joint

Restraint angle

Š
Typ.

3
''

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

‚'' Tie `

‚'' Tie `

•'' `

L 6'' x 4'' x •''

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

1ƒ
''

 3''

3'-0''

4
''

6''

1''

*
2
'-

6
''

(Sheet 1 of 2)

Toewall

Headwall

section ties

Box culvert end

Concrete Box Culverts

Pay Limits for Precast

~ 3'' } Drain hole
S
e
e
 
S
e
c
ti
o
n
 
E
-

E

W
a
ll

C
u
lv
e
r
t

bottom leg of angle

~ 1‚'' } hole in

typ.

1ƒ''

typ.

2‚''

Slotted hole, typ.

~ 1‚'' x 2•''

` washer

2‚'' x 2‚'' x Š''

anchor rod with

~ 1‚'' } hole for 1'' }

6''

3
''

3
''

ty
p
.

6
''

Culvert End Sections

Pay Limits for Box

along the headwall.

nonwoven geotextile fabric

Provide a 12'' wide strip of

material

Porous granular

typ.

2'-0''

3
''

 be omitted between adjacent units.

 placed at midheight.  Culvert ties shall

 8'-0'' shall only require one culvert tie

 with a total vertical height less than

*Precast box culvert end section joints

Standard Specifications.

Article 540.06 of the

Class SI concrete per

3'' gap to be filled with

in exterior culvert walls

installed in 1„'' } formed holes

2‚'' x 2‚'' x Š'' ` washers 

~ 1'' } anchor rods with

for required modifications.

  For an end section with a traversable steel pipe system, see pipe detail sheet 

The minimum weight of the fabric shall be 6 oz. / sq. yd..

  Nonwoven geotextile fabric shall conform to the requirements of Article 1080.01. 

Standard Specifications unless noted otherwise.

  Drain holes shall conform to the requirements of Article 503.11 of the 

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

  Reinforcement bars designated (E) shall be epoxy coated.

number specified.

included in the contract unit price for Box Culvert End Sections of the culvert

fabric, toewall, and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the geotextile

approval of the Engineer.

may be provided by the Contractor. Alternate culvert ties shall be subject to 

  Alternate culvert ties similar in strength and stiffness to the plan details 

core bits in lieu of using formed holes.

wrench.  Holes in the walls for the culvert tie assembly may be drilled using 

of an impact wrench or the full force of a worker using an ordinary spud 

anchor rods in a culvert tie assembly shall be snug tightened by a few impacts 

washers shall be provided under each nut required for the anchor rods. All 

requirements of AASHTO M 111 or M 232 as applicable. 2‚'' x 2‚'' x Š'' plate 

All components of the culvert tie detail shall be galvanized according to the 

conform to the requirements of Article 1006.04 of the Standard Specifications. 

ASTM F 1554, Grade 105. Structural steel for tie plate and restraint angle shall 

  1'' } anchor rods for the culvert ties shall conform to the requirements of 

  See roadway plans for embankment slope (V:H).

shall be determined by the Contractor.

number of precast box sections required to construct the box culvert end section 

  Number of segments shown in Side Elevation is for example only. Length and 

Precast Concrete Box Culverts except as modified herein.

required for the design of the portion of the culvert within the limits of 

culvert end section shall be according to the requirements of ASTM C 1577 as 

  Typical box section dimensions, materials, and reinforcement details for the box 

Sections of the culvert number specified.

section will be paid for at the contract unit price per each for Box Culvert End

of Section 540 of the Standard Specifications except as modified herein. The end 

  The box culvert end section shall be constructed according to the requirements 
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PRECAST CONCRETE BOX CULVERT NO. 1 F.A.I.
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SECTION D-D

SECTION C-C

s1mA

As2

As4 As4

s1mAs1mA

As3 As3

As5

As6

As2

As7

As4

As3

As1m

t
b

s

b

s

T

T
T

T

T

T

As3

b

As1m

2

s1mA l

l

l

ALTERNATE SECTION D-D

1

T

construction joint

Optional bonded

As4

sT

4

5

6

7

8

9

10

11

12

s

Rise (ft.)

2 3 4 5 6 7 8 9 10 11 12

0.19

0.26

0.17

0.21

0.26

0.33

0.18

0.23

0.59

0.43

0.54

0.58

0.22

0.27

0.39

0.43

0.47

0.28

0.36

0.40

0.44

0.46

0.50

0.34

0.37

0.41

0.40

0.36

0.38

0.41

0.45

0.48

0.42 0.56

0.50

0.46

0.65

0.75

s1m
2

T(in.), T (in.)

s1m

F

#4-s(E) bars at 1'-6'' cts. max.

l1

BAR s(E) 1

1'-0''

s(E) bar

h(E) bar

v(E) bar

SECTION F-F

HEADWALL ELEVATION

BAR v(E)

t

SECTION E-E

TOEWALL CONSTRUCTION SEQUENCE

Standard Specifications.

per Article 1040.04 of the

3'' } corrugated PE pipe

Fill with non-shrink grout

6-#5 h  bars placed as shown1

1

1

BAR s 

Reinforcing Steel A   (in. /ft.)

   DIMENSION

9
''

#4 s  bars at 1'-0'' cts., max.

deep holes at 1'-6'' cts., max.

grouted into toewall in 9'' min.

#4 v (E) bars drilled and epoxy

2
'-

3
''8''

5
''

6''
9''

typ.

ty
p
.

ty
p
.

R
is

e

**

T
o
e

w
a
ll

*
 
2
'-

6
''

(A   reinforcement based upon welded wire fabric conforming to AASHTO M 55 or M 221).

b

**

T
, 

T

#6 bar = 3'-11''

#5 bar = 3'-4''

#4 bar = 2'-8''

#3 bar = 2'-0''

2

2

s1m 2

(Typ. each face)

#5-v(E) bars at 1'-6'' cts. max.

(See Section F-F)

4-#4 h(E) bars

(Allow sidewall reinforcement to extend into end of headwall.)

(Showing details for headwalls cast monolithic with box sections.)

typ.

1•'' cl.

(T
 
+
5
''
)

(T
+
5
''
)

4
•
''

*

typ.

v (E)

ty
p
.

1'
' 

c
l.

ty
p
.

1'
' 

c
l.

ty
p
.

9
''

typ.

2'' cl.

2
''
|1•
''

1'-0''

9
''

the toewall.

toewall shall be increased to 3'' by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

 

proposed handling the method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

Article 503.09 of the Standard Specifications.

  Bonded construction joints shall be prepared according to

the lesser of the wall thickness or 8 inches.

reinforcement bars and the longitudinal spacing shall not exceed

to 1.10*(A  ).  v (E) bars may consist of #3 thru #6 size

reinforcement area along each face of the walls (in. /ft.) equal

  The size and spacing of the v (E) bars shall provide a minimum 

using Alternate Section D-D.

shall be submitted to the Engineer for review and approval when

Shop drawings that detail slab thickness and reinforcement layout

by construction of the sidewalls using conventional forming methods.

option of casting the bottom slab of the end section first followed

  Alternate Section D-D is provided to allow the Contractor the

Notes:

t
T

b
T

s

(Design Earth Cover < 2 ft.) (Design Earth Cover > 2 ft.)

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

SECTION A-A

in the contract unit price for the end section.)

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

(All costs associated with furnishing and constructing the above 

6
''

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

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

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

coarse aggregate placed over drain

12'' x 12'' block of CA5, CA7 or CA11

clear reinforcement).

concrete (Adjust location to

3'' } PVC drain cast with the

(to be removed with formwork)

•'' Square foam blockout around PVC drain
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PRECAST CONCRETE BOX CULVERT NO. 2

1'-0"

6"

ty
p
.

1•
"
 
c
l.

s

full length of span

ƒ" "!" Drip notch

1'-0"

6"

4"

ty
p
.

1•
"
 
c
l.

s1

full length of span

ƒ" "!" Drip notch

1'
-
0
"

8
"

8"

SECTION B-B SECTION B-B SECTION C-C

SECTION E-E

h

9
"
 

9
"
 

4
"

SECTION D-D

1'-0"

T
o
e

w
a
ll

2
'-

4
"

8
"

1'-0"

T
o
e

w
a
ll

2
'-

4
"

8
"

ALT. SECTION D-D

3" cl.

long at 1'-6" cts.

#4 v(E) bars 2'-0"
into toewall.

Turn down WWF

(Top slab at downstream end) (Top slab at upstream end)

SECTION F-F

T

8
"b

1'-6"|

b

1

2

T
t

1'-6"|

6"| 1'-0"

1'-6"|

6"|

T
t

SECTION B-B

(Bottom slab)

540.06 oi the Standard Specifications

Class SI Concrete per Article

~ 3" norminal space filled with

3"

TSTS

2
"
 
c
l.

2
"
 
c
l.

2
"
 
c
l.

2
"
 
c
l.

to provide 2" clear cover.)

section. (Bend as necessary

culvert reinforcement into end

Extend precast concrete box

to provide 2" clear cover.)

section. (Bend as necessary

culvert reinforcement into end

Extend precast concrete box

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Box Culvert

End Sections

Pay Limits for Box Culvert

End Sections

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Box Culvert

End Sections

Bonded Constr. Jt.

(full length)

4x4 - W12xW12 WWF

Bonded Constr. Jt.

Bonded Constr. Jt.

2
"
 
c
l.

3
"
 
c
l.

3
"
 
c
l.

6
"
|

C
o
n
c
r
e
te
 

B
o
x
 

C
u
lv
e
r
ts

P
a
y
 
L
im
it
s
 
f
o
r
 
P
r
e
c
a
s
t

C
u
lv
e
r
t 

E
n
d
 
S
e
c
ti
o
n
s

P
a
y
 
L
im
it
s
 
f
o
r
 

B
o
x

1'
-
6
"
|

C
o
n
c
r
e
te
 

B
o
x
 

C
u
lv
e
r
ts

P
a
y
 
L
im
it
s
 
f
o
r
 
P
r
e
c
a
s
t

C
u
lv
e
r
t 

E
n
d
 
S
e
c
ti
o
n
s

P
a
y
 
L
im
it
s
 
f
o
r
 

B
o
x

1

2
" cl.

2
" cl.

m
in
. 
la
p

1'
-
6
" 2" cl. 2" cl.

to provide 2" clear cover.)

section. (Bend as necessary

culvert reinforcement into end

Extend precast concrete box

typ.

2" cl.

bottom slab of box culvert.

reinforcemnet in top and

Extend to outside mat of

Bent 4x4 - W12xW12 WWF

to provide 2" clear cover.)

section. (Bend as necessary

culvert reinforcement into end

Extend precast concrete box

Bonded Constr. Jt.

min. lap

1'-6"

T
 
+
2
"

Bonded Constr. Jt Bonded Constr. Jt

to provide 2" clear cover.)

top reinforcement mat as necessary

reinforcement into end section. (Bend

Extend precast concrete box culvert

min. lap

1'-6"

Max. spa. = T

#4 s or s  bars

t

(full length)

of headwall

Top and bottom

2-#8 h bars

(full length)

of headwall

Top and bottom

2-#8 h bars

BAR s BAR s 1

9" 9"

2„"

2
„
"

(T
 
+
 
5
"
)

4
•
"

(T
 
+
 
5
"
)

4
•
"

t t

TOEWALL CONSTRUCTION SEQUENCE

1.

2.

3.

approval from the Engineer.

the bottom slab of the end section using Alt. Section D-D subject to

If soil conditions permit, the toewall may be poured monolithically with

Construct remainder of box culvert end section.

box culvert end sections.

Backfill accordingly and prepare bedding for

Perform excavation and construct toewall.

Note:
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APRON END SECTION DIMENSIONS

GENERAL NOTES

3’-0"

3’-0"

4’-0"

4’-0"

4’-0"

5’-0"

5’-0"

5’-0"

5’-0"

6’-0"

6’-0"

6’-0"

6’-0"

6’-0"

2’-0"

3’-0"

2’-0"

3’-0"

4’-0"

2’-0"

3’-0"

4’-0"

5’-0"

2’-0"

3’-0"

4’-0"

5’-0"

6’-0"

2’-10�"

3’-10�"

2’-11�"

3’-11�"

4’-11�"

2’-11�"

3’-11�

4’-11�"

5’-11�"

2’-11�"

3’-11�"

4’-11�"

5’-11�"

6’-11�"

7"

7"

7.5"

7.5"

7.5"

8"

8"

8"

8"

8"

8"

8"

8"

8"

6"

6"

6"

6"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

4"

4"

5"

5"

5"

6"

6"

6"

6"

7"

7"

7"

7"

7"

2’-2"

2’-8"

2’-2�"

2’-8�"

3’-2�"

2’-3"

2’-9"

3’-3"

3’-9"

2’-3"

2’-9"

3’-3"

3’-9"

4’-3"

3’-4"

4’-4"

3’-4�"

4’-4�"

5’-4�"

3’-5"

4’-5"

5’-5"

6’-5"

3’-5"

4’-5"

5’-5"

6’-5"

7’-5"

4’-1"

5’-6"

4’-2"

5’-7"

7’-0"

4’-2"

5’-7"

7’-0"

8’-5"

4’-2"

5’-7"

7’-0"

8’-5"

9’-10"

10’-4�"

12-4�"

11’-8"

13’-8�"

15’-8�"

12’-10"

14’-10�"

16’-10�"

18’-10�"

14’-0"

16’-0�"

18’-0�"

20’-0�"

22’-0�"

3’-0"

3’-0"

4’-0"

4’-0"

4’-0"

5’-0"

5’-0"

5’-0"

5’-0"

6’-0"

6’-0"

6’-0"

6’-0"

6’-0"

7’-0"

7’-0"

7’-0"

8’-0"

8’-0"

8’-0"

8’-0"

8’-0"

9’-0"

9’-0"

10’-0"

10’-0"

10’-0"

10’-0"

11’-0"

11’-0"

12’-0"

12’-0"

12’-0"

12’-0"

2’-0"

3’-0"

2’-0"

3’-0"

4’-0"

2’-0"

3’-0"

4’-0"

5’-0"

2’-0"

3’-0"

4’-0"

5’-0"

6’-0"

4’-0"

5’-0"

6’-0"

2’-0"

3’-0"

4’-0"

5’-0"

6’-0"

5’-0"

6’-0"

2’-0"

3’-0"

5’-0"

6’-0"

4’-0"

6’-0"

2’-0"

3’-0"

4’-0"

6’-0"

2’-7�"

3’-7�"

2’-8�"

3’-8�"

4’-8�"

2’-10"

3’-10"

4’-9�"

5’-9�"

2’-10�"

3’-10�"

4’-10�"

5’-10�"

6’-10�"

4’-11�"

5’-11�"

6’-11�"

2’-11�"

3’-11�"

4’-11�"

5’-11�"

6’-11�"

6’-0�"

7’-0�"

3’-1�"

4’-1�"

6’-1�"

7’-1�"

5’-2�"

7’-2�"

3’-3�"

4’-3�"

5’-3�"

7’-3�"

2’-1"

2’-7"

2’-1"

2’-7"

3’-1"

2’-2"

2’-8"

3’-2"

3’-8"

2’-2"

2’-8"

3’-2"

3’-8"

4’-2"

3’-3"

3’-9"

4’-3"

2’-3"

2’-9"

3’-3"

3’-9"

4’-3"

3’-9"

4’-3"

2’-4"

2’-10"

3’-10"

4’-4"

3’-4"

4’-4"

2’-5"

2’-11"

3’-5"

4’-5"

3’-1"

4’-1"

3’-2"

4’-2"

5’-2"

3’-3"

4’-3"

5’-3"

6’-3"

3’-4"

4’-4"

5’-4"

6’-4"

7’-4"

5’-5"

6’-5"

7’-5"

3’-5"

4’-5"

5’-5"

6’-5"

7’-5"

6’-6"

7’-6"

3’-7"

4’-7"

6’-7"

7’-7"

5’-8"

7’-8"

3’-9"

4’-9"

5’-9"

7’-9"

3’-9"

5’-2"

3’-10"

5’-3"

6’-8"

4’-0"

5’-5"

6’-9"

8’-2"

4’-1"

5’-6"

6’-11"

8’-4"

9’-9"

7’-0"

8’-5"

9’-10"

4’-2"

5’-7"

7’-0"

8’-5"

9’-10"

8’-7"

9’-11"

4’-5"

5’-10"

8’-8"

10’-1"

7’-4"

10’-2"

4’-8"

6’-1"

7’-6"

10’-4"

9’-11"

11’-11"

11’-2�"

13’-2�"

15’-2�"

12’-7�"

14’-7�"

16’-5�"

18’-5�"

13’-10�"

15’-10�"

17’-10�"

19’-10�"

21’-10�"
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21’-2�"
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16’-2"

18’-2�"

20’-2�"

22’-2�"
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23’-7"

25’-5�"

18’-10�"

20’-10�"

24’-10�"
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28’-1�"

21’-6�"

23’-6�"
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29’-6�"
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13.9
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17.4
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Yes

Yes

Yes
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No
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No

No

(R)

Rise
T T T A B C D Et b s

Cu. Yd.

Concrete

Required

Culvert Ties

4"

4"

5"

5"

5"

6"

6"

6"

6"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

11"

11"

12"

12"

12"

12"

4"

4"

5"

5"

5"

6"

6"

6"

6"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

11"

11"

12"

12"

12"

12"

4"

4"

5"

5"

5"

6"

6"

6"

6"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

11"

11"

12"

12"

12"

12"

(S)

Span

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

requirements of Article 503.11 of the Standard Specifications.

within the lower 1/3 of the clear rise of the box culvert and shall conform to the 

having an opening with a clear rise greater than 3 ft. The drain hole shall be located 

  One drain hole shall be provided in each wingwall for end sections of box culverts 

Standard Specifications.

  Bonded construction joints shall be prepared according to Article 503.09 of the 

  Reinforcement bars designated (E) shall be epoxy coated.

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

the reinforcement detailed for the end section, whichever is greater.

section shall not be less than that required by ASTM C 1577 for the design fill height or 

end section being lapped with reinforcement from the wingwalls or bottom slab of the end 

  Reinforcement (circumferential and longitudinal) in the culvert barrel portion of the 

detailed herein are applicable to WWF and reinforcement bars.

reinforcement equal to or greater than that provided by the WWF.  Minimum lap lengths 

spacing of the lesser of 8" or the member thickness, and shall result in area of 

Reinforcement bars shall be limited to the sizes of #3 through #5 bars, a maximum

  The Contractor may use reinforcement bars in lieu of welded wire fabric (WWF).  

charge.   

necessary to handle the precast segment. Any required modifications shall be at no extra 

detail in the shop drawings any necessary strengthening or stiffening provisions 

procedure shall be included on the shop drawings. The Contractor shall determine and 

Contractor’s responsibility for determining a method of handling and a construction 

reinforcement not less than �" nor more than 2". For the precast option, it shall be the

bars not detailed herein shall be detailed with a clear distance at the end of the 

End Sections shall be provided to the Engineer for review and approval. Reinforcement 

  Shop drawings that detail slab thickness and reinforcement layout for the Box Culvert 

Box Culvert End Sections of the culvert number specified.

culvert ties will not be measured for payment but shall be included in the unit price for 

  All costs associated with furnishing and installing or constructing the toewall and 

span (S) greater than or equal to 10 ft.

ties are not required for box culverts having a rise (R) less than or equal to 3 ft and a 

dependent upon the length of box culvert segments furnished by the Contractor. Culvert 

barrel shown within the pay limits for Precast Concrete Box Culverts and will be 

  The number of culvert ties shall be sufficient to engage the minimum length of culvert 

except as modified herein.

design of the portion of the culvert within the limits of Precast Concrete Box Culverts 

Sections shall be according to the requirements for ASTM C 1577 as required for the 

  Box section dimensions, materials, and reinforcement details for Box Culvert End 

the bottom mat of reinforcement shall be increased to 3".

construction, the bottom slab thickness shall be increased by 2" and the clear cover to 

construct the end section in the field using cast-in-place (CIP) construction. For CIP 

  The Contractor may furnish the end section as a single precast concrete piece or 

for at the contract unit price per each for Box Culvert End Sections.

540 of the Standard Specifications except as modified herein. End sections will be paid 

  Box Culvert End Sections shall be constructed according to the requirements of Section 
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PLAN

1’
-
0
"

A

B

B

A D

D

SECTION A-A

C

C

E E

E

(m
in
.)

3
’-

0
"

45
°

B
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R

END VIEW

8
"

D

1’-0" 1’-0"See Section D-D
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s
 
f
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B
o
x

(Typ. top and bottom)

4x4 - W12xW12 WWF (T > 5")

4x4 - W6xW6 WWF (T < 5")b

b

(Typ. each face)

4x4 - W12xW12 WWF (R > 3’-0")

4x4 - W6xW6 WWF (R < 3’-0")

See General Notes

3" } Drain hole

regarding culvert ties.

See General Notes

C

(Typ.)

Culvert Ties

10’-0" min. (R > 3’-0")

6’-0" min. (R < 3’-0") 



1’-0"

6"

s

full length of span

�" "!" Drip notch

1’-0"

6"

4"

s1

full length of span

�" "!" Drip notch

1’
-
0
"

45°

8
"

8"

SECTION B-B SECTION B-B SECTION C-C SECTION D-D

SECTION E-E

h

Standard Specifications.

per Article 1040.04 of the

3’’ } corrugated PE pipe

Fill with non-shrink grout

6-#5 h  bars placed as shown1

1

#4 s  bars at 1’-0’’ cts., max.

deep holes at 1’-6’’ cts., max.

grouted into toewall in 9’’ min.

#4 v (E) bars drilled and epoxy

1�
"

2
"
|

9
"

T
o
e

w
a
ll

2
’-

6
"

*

typ.

1�" cl.**

1’-0"

 

9
"
 

9
"
 

4
"

Bonded construction joint

2

1

Min. Lap

1’-6"

M
in
. 

L
a
p

1’
-
6
"

1"
 
c
l.

1"
 
c
l.

f
o
r
 
s
 
b
a
r
s
)

1�
"
 
c
l.
 
(T

y
p
.

1"
 
c
l.

1"
 
c
l.

f
o
r
 
s
 
 
b
a
r
s
)

1�
"
 
c
l.
 
(T

y
p
.

1

1" cl.

1" cl.

(Top slab at downstream end) (Top slab at upstream end)

1" cl.

1" cl.

SECTION B-B

min.

1’-6"

1"
 
c
l.

1"
 
c
l.

*
*
*

T
b
*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

Top and bottom of headwall

#4 s or s  bars at spacing = T

(Spacing need not be less than 8")

t

2-#7 h bars (S < 8’-0")

2-#8 h bars (S > 8’-0")

BAR s

2
’-

3
"

BAR s 1 BAR s 2

9" 9"

3�"

3
�
"

TOEWALL CONSTRUCTION SEQUENCE

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

(T
 
+
 
6
"
)

4
�
"

(T
 
+
 
6
"
)

4
�
"

4
�
"

9"

�
Typ.

RESTRAINT ANGLE DETAIL

�’’ ‘

L 6’’ x 4’’ x �’’

1�
’’

 3’’

4
’’

6’’

1’’

bottom leg of angle

~ 1�’’ } hole in

‘ washer

2�’’ x 2�’’ x �’’

anchor rod with

~ 1�’’ } hole for 1’’ }

(Showing culvert tie details)

~ Joint

Restraint angle

3
’’

TIE PLATE DETAIL

�’’ Tie ‘

�’’ Tie ‘

1’-4’’ 1’-4’’

3’-0’’

typ.

1�’’

typ.

2�’’

Slotted hole, typ.

~ 1�’’ x 2�’’

in culvert walls

installed in 1�’’ } formed holes

2�’’ x 2�’’ x �’’ ‘ washers 

~ 1’’ } anchor rods with

t t

s
T

SECTION F-F
2
’-

0
"

BAR s 4

4"

(Typ. for R > 3’-0")

#4 s  bar3

1" cl.
1" cl.

***

Engineer.

provided by the Contractor. Alternate culvert ties shall be subject to the approval of the 

  Alternate culvert ties similar in strength and stiffness to the plan details may be 

culvert tie assembly may be drilled using core bits in lieu of using formed holes.

per Article 505.04(f)2(d) of the Standard Specifications. Holes in the walls for the 

the anchor rods. Anchor rods installed in the sidewalls of the culvert shall be tightened 

232 as applicable. 2�"x2�"x�" plate washers shall be provided under each nut required for 

culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 

requirements of Article 1006.04 of the Standard Specifications. All components of the 

Grade 105. Structural steel for the tie plate and restraint angle shall conform to the 

  1" } anchor rods for the culvert ties shall conform to the requirements of ASTM F1554, 

Notes:

the toewall.

toewall shall be increased to 3’’ by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

This dimension shall be increased by 2" for CIP construction.

D
R

A
W

N

R
E

V
I
E

W
E

D

L
A

Y
O

U
T

12
\0

3
\2

0
13

c
:\
p

w
is

e
_

w
o
r
k
\d

o
_
n
o
t_

d
e
le
te
\d

m
s
5
6
0
3
5
\C

u
lv
e
r
t3
-0

9
H
0
0
3
8
-0

0
2
-C

u
lv
e
r
t3
-d

e
t.
d
g
n

J
K

R

M
G

M

J
K

R

0
7
.1

0
.2

0
1
3

0
7
.1

7
.2

0
1
3

1
0
.1

7
.2

0
1
3

USER NAME =

PLOT SCALE =

PLOT DATE =

REVISED -

-

-

-

REVISED

REVISED

REVISED

SECTION COUNTY

ILLINOIS FED. AID PROJECT

                       

TOTAL

SHEETS

SHEET

NO.RTE.

                      

CONTRACT NO.      

SHEET NO.    OF     SHEETS

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

DESIGNED -

-

-

-

CHECKED

DRAWN

CHECKED

 

 
   

 

 

   

 

  

 

 

              

              

              

              

   

   

   

   

FILE NAME =

0000000-00000-002

MODEL NAME =

Culvert3-09H0038-002-Culvert3-det.dgn

todt00272

12\03\2013

JKR

SMK

MGM

JKR 2 2

 57 (46-1)HBK-1 KANKAKEE 819 525

66982

F.A.I.

I-57 AT 6000N, BOURBONNAIS, IL.
END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 3



USER NAME =

PLOT SCALE =

PLOT DATE =

REVISED -

-

-

-

REVISED

REVISED

REVISED

SECTION COUNTY

ILLINOIS FED. AID PROJECT

                       

TOTAL

SHEETS

SHEET

NO.RTE.

                      

CONTRACT NO.      

SHEET NO.    OF     SHEETS

DEPARTMENT OF TRANSPORTATION

STATE OF ILLINOIS

DESIGNED -

-

-

-

CHECKED

DRAWN

CHECKED

 

 
   

 

 

   

 

  

 

 

              

              

              

              

   

   

   

   

FILE NAME =

0000000-00000-001

MODEL NAME =

Culvert4-09H0038-001-Culvert4

hussu00411

12\02\2013

SMK

JKR

MGM

SMK 1 2

 57 (46-1)HBK-1 KANKAKEE 819 526

66982

F.A.I.

I-57 AT 6000N, BOURBONNAIS, IL.
END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 4

1-#4 h  Short Wing

1-#4 h  Long Wing

1'-0''

L
a
p

M
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.

cl.

2''

Const. Joint

|8'-0''

3'' } Drains

(Bottom)

1-#4 h

(Bottom)

1-#4 h

m
in
.

5
'-

0
''

Top of Headwall

2-#6 h  bars in

1'-
0'
'

Face

Back

A

A

A

A

REINFORCEMENT

SHOWING

OUTLINES
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HALF LONG. SECT. HALF ELEVATION

PLAN

NOTES

h

a

h

Earth Slope

Const. Joint

3
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0
''v

1-#6 h  bar

d bars

8''Long Wing

Short Wing

1-#4 h

h

a

h
a

**

h

1-#4 h

|3'-0''
|
3
'-

0
''

Sk
ew

~ Culvert

Flow
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10
-
#

6
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b
a
r
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a
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z bars

fan 2

Top of Bottom Slab

3-#10 h  bars in
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-
#

4
 
d
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a
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12
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c
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.

22-#
6 z bars at 10'' cts.

(Each Corner)

2-# 4v  bars

a
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9
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.

 
7
-
#

5
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at 9'' cts.

7-#
5 w
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.

Elev. 663.23

10'' cts.

#4 v  bars at2

10 bars

22 bars

22-#4 v bars at 12'' cts. Long Wall

2
'-

1'
'

44
°

of Bottom Slab

Bottom of Top Slab & Top

13-#8 a  bars at 8'' cts.

Bottom of Bottom Slab

5-#4 a  bars at |2'-0'' cts.

Ramp B \ Tangent

Sta. 6406+92

min.

5'-0''

15'-0''

9
'-

8
•
''

5'-10''5'-0''

10''

7
'-

6
''

7
'-

8
''

67°

3'-1''

23°

16'-11•''

7
'-

4
•
''

15'-0"
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.

1

1'
-
0
''

1'
-
0
''

1

1**16-#8 a  bars at 8'' cts. Top of Bott. Slab

**16-#8 a  bars at 8'' cts. Bott. of Top Slab

**9-#5 a  bars at 15'' cts. Top of Top Slab

**6-#4 a  bars at 2'-0'' cts. Bott. of Bott. Slab

3

end of culvert.

Balance of bar to be used in opposite

shall be ordered full length & cut to fit.

Bars in skew portion of slab or wing wall

**Short Wing

**Long Wing

10-#4 v bars at 12'' cts. Short Wall

12
''
 
c
ts
. 

S
h
o
r
t 

W
a
ll

 
6
-
#

7
 
h
 
 
b
a
r
s
 
a
t

2

12
''
 
c
ts
. 

L
o
n
g
 

W
a
ll

 
6
-
#

7
 
h
 
 
b
a
r
s
 
a
t

30'-0''25'-8ƒ'' 10'-0'' 19'-1ƒ''

84'-10•''

25'-6…"62'-5†"

3a

12'x6' Precast Box Culvert

Ramp B \

CIP End Section CIP End Section

Along ~ Culvert

1

Variescast-in-place end sections

units to extend 15" into

Reinf. from end of precast
673.82

PGL Elev.
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118'-0''

1s

Top of Top Slab

8-#5 a  bars at 15'' cts.

at Station 6406+92, unless noted.

Dimensions at Rt. {'s to Ramp B \

~ Culvert

CIP End SectionCIP End Section

12
'-

0
''

9
''

88'-0''

12'x6' Precast Box Culvert

 z bars

fan 4

9'-2•''25'-6…"62'-5†"20'-9•''

BILL OF MATERIAL

Item

Box Culvert, 12'x6'

Precast Concrete

Unit Quantity

Foot

Each 2

Culvert No. 4

End Sections,

Box Culvert

88

Bottom of Headwall, typ

3-#10 h  bars in

2
3
-
#

4
 
s
 
a
t 

9
'' 

c
ts
. 

U
p
s
tr
.

2
3
-
#

4
 
s
 
 
a
t 

9
'' 

c
ts
. 

D
o
w
n
s
tr
.

3-h

3-h

h8

Elev. 663.302
'-

0
''

f'c = 3,500 psi

fy = 60,000 psi

DESIGN STRESSES

under footing = 2,220 psf

Max. Soil Pressure

LOADING  HL-93

For Section A-A, see next sheet.

Concrete weir at upstream end of box culvert not shown for clarity.

Reinforcement bars designated (E) shall be epoxy coated.

of ASTM A 706 Gr 60.

Reinforcement bars shall conform to the requirements

Section Thru Toewall on next sheet.

slab at upstream end only. See

Construct concrete weir on bottom
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END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 4

1'' long at 12'' cts. vertical.

Concrete Nails (Flat Hd. C.S.)

to top of footing.)

(6'' from top of wall

nonmetallic water seal.

6'' Hollow bulb type

Joint Filler

•'' Premoulded

1'-
0'
'

necessary for 1•'' min. cl.

Tilt hook of a  bars if

cl.

1•'' cl.

1•''

c
l.

1•
''

c
l.

2
''

c
l.

2
''

Epoxy Coated

Reinforcement Bars,

Const. Jt.cl.

1•''*

cl.

1•''

c
l.

2
''

back face of wingwall.

more than 1•'' cl. from

v bars shall not be placed*

BAR a 

1'-0''

Concrete Box Culverts

Pound

1

1

2

1 1

2

7

3 6

3 6

1 

1 

2 

3 

4 
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6 

63

3

1 

1 

2 

3 

1 

CORNER DETAIL

BAR d

SECTION THRU HEADWALL

SECTION THRU BARREL

BILL OF MATERIAL

SECTION A-A

ƒ'' Chamfers

2
'-

9
''

R
=
6
''

1'-9''

4''

9
''

h h

6
''

v

h

a

a

Const. Jt.

a
v Const. Jt.

h  or h

z
h  or h

2
'-

8
''

w or w

v (E)

*1•'' cl.

ƒ'' Drip Notch

(Up Stream End Only)

Bar No. Size Length Shape

a

d

h

h

h

h

h

h

h

h  or h

#4 

#4 

#4 

#6 

#4 

4'-6'' 

v

v

v

w

w

z

#5 

#5 

Cu. Yd.

Pound

Reinforcement Bars   

1

5'-0" 10"

13'-8" 11"11"

8
"

2
'-

0
''

1'
-
0
''

5'-7''

11…
''

2
''

1'
-
5
''

2''

14'-0''

12'-0''

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

8
'-

0
''

1'
-
0
''
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-
0
''

h  or h2

h

or

h

7

8
3ac

l.

1•
''

2a

3a

86

#5

#5

16

25

26

13

26

12

22

6

12

22

12

17

1 

s

s

7

8

h

h

23

23

64

8

64

14
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76

32

v  (E)

#7

#7

#6

#8

#10

#4 

#4 

#4 

#4 

#4 

#4 

#4 

#7

13'-8''

13'-8''

15'-6''

29'-4''

29'-4''

20'-6''

17'-5''

17'-8''

17'-8''

8'-11''

29'-4''

10'-6''

11'-8''

21'-6''

10'-6''

7'-2''

5'-1'

5'-3''

7'-8''

5'-3''

8'-3''

80

10,400
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0
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0
7
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7
.2

0
1
3

1
0
.1

7
.2

0
1
3

BAR s

9''

BAR s 

1'
-
6
''

9''

1

4
•
''

4•''

4
•
''

1'
-
1•
''

4
•
''

R
=
4
•
''

9''

s Bar

SECTION THRU TOEWALL

(Up Stream End Only)

Concrete Toewall

Cast-in-Place

6
'-

0
''

BAR z 

h5

h4

v 2

FOR TWO END SECTIONS

Box Culvert End Sections, Culvert No. 4

but shall be considered included with

These items will not be paid for separately

*

*

*

*

Min. embeddment = 6''.

or epoxy grouted into hardened slab.

Bars may be cast into bottom slab,

See Sheet 

Upstream end only.

Concrete Weir

with Box Culvert End Sections, Culvert No. 4.

The concrete weir is considered included

are not included in the Bill of Materials.

Reinforcing bars and concrete for weir

518
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END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 5

1-#4 h  Short Wing

1-#4 h  Long Wing

1'-0''

cl.

2''

Const. Joint

|8'-0''

3'' } Drains

3

6

4

5 1

7

2
1

1

4

3 6

1

2

2
HALF LONG. SECT. HALF ELEVATION

h

a

h

Earth Slope

Const. Joint

3
'-

0
''v

1-#6 h  bar

d bars

8''

a

h
a

**

6
'-

5
''

2
'-

4
''

4
'-

0
''

1'
-
0
''

1'
-
6
''

bars at 12'' cts.

15-#4 v (E)

L
o
n
g
 

W
in

g

7
-
#

4
 
h
 
 
b
a
r
s
 
a
t 
|
12
''
 
c
ts
.

S
h
o
r
t 

W
in

g

7
-
#

4
 
h
 
 
b
a
r
s
 
a
t 
|
12
''
 
c
ts
.

Elev. 665.08

23-#4 v bars at 12'' cts. Long Wall

end of culvert.

Balance of bar to be used in opposite

shall be ordered full length & cut to fit.

Bars in skew portion of slab or wing wall

9-#4 v bars at 12'' cts. Short Wall

12
''
 
c
ts
. 

S
h
o
r
t 

W
a
ll

4
-
#

7
 
h
 
 
b
a
r
s
 
a
t

2

12
''
 
c
ts
. 

L
o
n
g
 

W
a
ll

4
-
#

7
 
h
 
 
b
a
r
s
 
a
t

71'-2†''90'-9…''

3a

665.83

Elev.

12'x4' Precast Box CulvertCIP End Section CIP End Section

Along ~ Culvert

1
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0
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0
7
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7
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0
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1
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7
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0
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5
'-

0
''

(Bottom)

1-#4 h

mi
n.

(Bottom)

1-#4 h

Face

Back

1'-0''

OUTLINES

SHOWING

A

A

A

A

6

6

1
6

1

2

1

5

3

3

3

4

5

PLAN

NOTES

h

1-#4 h 5'
-0
''

h

1-#4 h

|3
'-
0'
'

fan 2-#5 z bars

|
3
'-

0
''

Skew

Flow

~ Culvert

REINFORCEMENT

SHOWING

1

Sta. 7489+95

8

 

T
o
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o
f
 
T
o
p
 
S
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*
*
17
-
#

4
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b
a
r
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a
t 

9
''
 
c
ts
.

 

B
o
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o
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o
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T
o
p
 
S
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*
*
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-
#

7
 
h
 
b
a
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a
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c
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.
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B
o
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o
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o
f
 

B
o
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o
m
 
S
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b

*
*
13
-
#

5
 
h
 
 
b
a
r
s
 
a
t 

12
''
 
c
ts
.

1

3

2

of Bottom Slab

Bottom of Top Slab & Top

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

Bottom of Bottom Slab

5-#4 a  bars at |2'-0'' cts.

Top of Top Slab

7-#5 a  bars at 15'' cts.

at
 9
'' 

ct
s.

6-
#
5 

w

12
'' 

c
ts
.

6
-
#

5
 
z
 
b
a
r
s
 
a
t

15
-#

5 
z 

ba
rs
 a
t 
12
'' 

ct
s.

9
'' 

c
ts
.

b
a
r
s
 
a
t

 
6
-
#

5
 
w

13
-
#

4
 
d
 
b
a
r
s
 
a
t 

12
''
 
c
ts
.

4'
-6
''

3'
-8
''

24
'-
10

‡
''

14
'-
3'
'

3
'-

8
''

10
''

10
''

5
'-

5
•
''

5
'-

3
•
''

14'-0•''

1'-9ƒ''

6
'-

4
†
''

5
'-

0
''

70°

20°

50°

8
'-

9
''

bars at 12'' cts.

6-#4 v (E)

**Long Wing

**Short Wing

9
''

22'-1ƒ'' 90'-9…'' 71'-2†'' 7'-10‚''

192'-0''

CIP End Section

15'-0''162'-0'' - 12'x4' Precast Box Culvert15'-0''

CIP End Section

~ 6000N

1

  Reinforcement bars designated (E) shall be epoxy coated.

of ASTM A 706 Gr 60.

  Reinforcement bars shall conform to the requirements

3

55'-5''66'-11‡''

15" into cast-in-place end sections

Reinf. from end of precast units to extend

~ 6000N

at Sta. 7489+95

PGL Elev. 673.57 
3

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

12
'-

0
''

Top of Bottom Slab

3-#10 h  bars in

Top of Top Slab

**10-#5 a  bars at 15'' cts.

Top of Bott. Slab

**19-#8 a  bars at 8'' cts.

Bott. of Top Slab

**19-#8 a  bars at 8'' cts.

Bott. of Bott. Slab

**7-#4 a  bars at 2'-0'' cts.

3

123'-5''

h
8

3-h

5
3-h

1'
-
0
''

unless noted.

Dimensions at Rt. {'s to ~ Roadway

(Each Corner)

2-#4 v  bars

1

 4
-#

5 
z 

ba
rs

fa
n

1'
-
0
''

1'
-
0
''

Top of Headwall, typ

2-#6 h  bars in

(Typ. each end)

Bottom of Headwall

3-#10 h  bars in2
6
-
#

4
 
s
 
a
t 

9
''
 
c
ts
. 

U
p
s
tr
.

2
6
-
#

4
 
s
 
 
a
t 

9
''
 
c
ts
. 

D
o
w
n
s
tr
.

f'c = 3,500 psi

fy = 60,000 psi

DESIGN STRESSES

under footing = 1,850 psf

Max. Soil Pressure

BILL OF MATERIAL

Item

162
Box Culvert, 12'x4'

Precast Concrete

Unit Quantity

Foot

Each 2

Culvert No. 5

End Sections,

Box Culvert

LOADING  HL-93
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END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 5

necessary for 1•'' min. cl.

Tilt hook of a  bars if

cl.

1•'' cl.

1•''

c
l.

1•
''

c
l.

2
''

c
l.

2
''

Epoxy Coated

Reinforcement Bars,

Const. Jt.cl.

1•''*

cl.

1•''

c
l.

2
''

*

f'c = 3,500 psi

fy = 60,000 psi

BAR a 

1'-0''

Concrete Box Culverts

Pound

1

1

2

1 1

2

7

3 6

3 6

1 

1 

2 

3 

4 

5 

6 

63

2

1 

1 

2 

1 

BAR d

SECTION THRU HEADWALL

SECTION THRU BARREL

BILL OF MATERIAL

SECTION A-A

DESIGN STRESSES

LOADING  HS 20-44 & ALT.

2
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9
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R
=
6
''

1'-9''

h h

6
''

v

h

a

a

Const. Jt.

a
v Const. Jt.

h  or h

z
h  or h

2
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8
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v (E)

*1•'' cl.

ƒ'' Drip Notch

(Up Stream End Only)

Bar No. Size Length Shape

a

d

h

h

h

h

h

h

h

h  or h

#4 

#4 

#4 

#6 

#4 

4'-6'' 

v

v

w

w

z

#5 

#5 

Cu. Yd.

Pound

Reinforcement Bars   

1

3'-8'' 10''

13'-8" 11"11"

8
"

under footing = 1,850 psf

Max. Soil Pressure

2
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0
''
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-
0
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0
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-
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-
0
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h
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8
3ac
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#5
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24
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s
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64

8

12

12

54

21

#7
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#4 
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18'-4''
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5'-1'
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-
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1

4
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4
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4
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R
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4
•
''

1'' long at 12'' cts. vertical.

Concrete Nails (Flat Hd. C.S.)

to top of footing.)

(6'' from top of wall

nonmetallic water seal.

6'' Hollow bulb type

Joint Filler

•'' Premoulded

1'-0''

CORNER DETAIL

ƒ'' Chamfers

9
'' 

4'
' 

11„
''

9'
'

2'
'

2
''

1'-
5

…
''

6
'-

0
''

v  (E)

7'-6''

8'-6''

9'-4''

6'-11''

BAR z

*

*

*

FOR TWO END SECTIONS

Box Culvert End Sections, Culvert No. 5

but shall be considered included with

These items will not be paid for separately*

s bar
h5

2

back face of wingwall.

more than 1•'' cl. from

v (E) bars shall not be placed

h4

29'-4''
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PRECAST CONCRETE BOX CULVERT NO. 6

10-16-12

T
y
p
. 
to

p
 

&
 
b
o
t.

H

V

C D

D

B B

*

C

3'-0''

1'-0''

8' cts. max., typ.

3'' } Drain holes

granular material

Min. 6'' thick bed of porous

1'-0''

See General Notes regarding number of required segments.

Box Culvert End Section Length (See Roadway Plans)

END VIEW

GENERAL NOTES

R
is

e

Span

A A

E E

SECTION B-B

~ Joint

Restraint angle

Š
Typ.

3
''

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

‚'' Tie `

‚'' Tie `

•'' `

L 6'' x 4'' x •''

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

1ƒ
''

 3''

3'-0''

4
''

6''

1''

*
2
'-

6
''

(Sheet 1 of 2)

Toewall

Headwall

Concrete Box Culverts

Pay Limits for Precast

~ 3'' } Drain hole

S
e
e
 
S
e
c
ti
o
n
 
E
-

E

material

Porous granular

typ.

2'-0''

SECTION A-A

in the contract unit price for the end section.)

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

(All costs associated with furnishing and constructing the above 

W
a
ll

C
u
lv
e
r
tbottom leg of angle

~ 1‚'' } hole in

6
''

typ.

1ƒ''

typ.

2‚''

Slotted hole, typ.

~ 1‚'' x 2•''

in culvert walls

installed in 1„'' } formed holes

2‚'' x 2‚'' x Š'' ` washers 

~ 1'' } anchor rods with

` washer

2‚'' x 2‚'' x Š''

anchor rod with

~ 1‚'' } hole for 1'' }

6''

3
''

3
''

ty
p
.

6
''

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

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

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

coarse aggregate placed over drain

12'' x 12'' block of CA5, CA7, or CA11

clear reinforcement).

concrete (Adjust location to

3'' } PVC drain cast with the

placed at midheight.

8'-0'' shall only require one culvert tie

with a total vertical height less than

Precast box culvert end section joints

Culvert End Sections

Pay Limits for Box

(to be removed with formwork)

•'' Square foam blockout around PVC drain

ELEVATION

PLAN

(Showing end section tie details)

required modifications.

  For end sections with traversable pipe grate systems, see grate detail sheet for

The minimum weight of the fabric shall be 6 oz. / sq. yd..

  Nonwoven geotextile fabric shall conform to the requirements of Article 1080.01. 

Specifications unless noted otherwise.

  Drain holes shall conform to the requirements of Article 503.11 of the Standard

  Reinforcement bars designated (E) shall be epoxy coated.

number specified.

included in the contract unit price for Box Culvert End Sections of the culvert

fabric, toewall, and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the geotextile

formed holes.

walls for the culvert tie assembly may be drilled using core bits in lieu of using

bolt and nut to verify relative rotation between the bolt and the nut. Holes in the

by an additional • turn on one of the nuts. Match marks shall be provided on the

rods connecting precast sections shall be brought to a snug tight condition followed

washers shall be provided under each nut required for the anchor rods. Anchor

requirements of AASHTO M 111 or M 232 as applicable. 2‚'' x 2‚'' x Š'' plate 

All components of the culvert tie detail shall be galvanized according to the 

conform to the requirements of Article 1006.04 of the Standard Specifications. 

ASTM F1554, Grade 105. Structural steel for tie plate and restraint angle shall 

  1'' } anchor rods for the culvert ties shall conform to the requirements of 

  See roadway plans for embankment slope (V:H).

shall be determined by the Contractor.

number of precast box sections required to construct Box Culvert End Sections 

  Number of segments shown in Side Elevation is for example only. Length and 

Precast Concrete Box Culverts except as modified herein.

required for the design of the portion of the culvert within the limits of 

Culvert End Sections shall be according to the requirements of ASTM C 1577 as 

  Typical box section dimensions, materials, and reinforcement details for Box 

Box Culvert End Sections of the culvert number specified.

one each. End sections will be paid for at the contract unit price per each for

work will be measured for payment as each, with each end of each culvert being

of Section 540 of the Standard Specifications except as modified herein. This

  Box Culvert End Sections shall be constructed according to the requirements 

section ties

Culvert end
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PRECAST CONCRETE BOX CULVERT NO. 6

10-16-12
(Sheet 2 of 2)

SECTION D-D

SECTION C-C

s1mA

As2

As4 As4

s1mAs1mA

As3 As3

As5

As6

As2

As7

As4

As3

As1m

t
b

s

b

s

T

T
T

T

T

T

As3

b

As1m

2

s1mA l

l

l

ALTERNATE SECTION D-D

1

T

construction joint

Optional bonded

As4

sT

4

5

6

7

8

9

10

11

12

s

Rise (ft.)

2 3 4 5 6 7 8 9 10 11 12

0.19

0.26

0.17

0.21

0.26

0.33

0.18

0.23

0.59

0.43

0.54

0.58

0.22

0.27

0.39

0.43

0.47

0.28

0.36

0.40

0.44

0.46

0.50

0.34

0.37

0.41

0.40

0.36

0.38

0.41

0.45

0.48

0.42 0.56

0.50

0.46

0.65

0.75

s1m
2

T(in.), T (in.)

s1m

F

F
#4-s(E) bars at 1'-6'' cts. max.

l1

BAR s(E) 1

1'-0''

s(E) bar

h(E) bar

v(E) bar

SECTION F-F

HEADWALL ELEVATION BAR v(E)

t

SECTION E-E

TOEWALL CONSTRUCTION SEQUENCE

Standard Specifications.

per Article 1040.04 of the

3'' } corrugated PE pipe

Fill with non-shrink grout

6-#5 h  bars placed as shown1

1

1

BAR s 

Reinforcing Steel A   (in. /ft.)

   DIMENSION

9
''

#4 s  bars at 1'-0'' cts., max.

2
'-

3
''

8''

5
''

6''

9''

typ.

ty
p
.ty

p
.

R
is

e

**

T
o
e

w
a
ll

*
 
2
'-

6
''

(A   reinforcement based upon welded wire fabric conforming to AASHTO M 55 or M 221).

b

**

#6 bar = 3'-11''

#5 bar = 3'-4''

#4 bar = 2'-8''

#3 bar = 2'-0''

2

2

s1m 2

(Typ. each face)

#5-v(E) bars at 1'-6'' cts. max.

(See Section F-F)

4-#4 h(E) bars

typ.

1•'' cl.

(T
 
+
5
''
)

(T
+
5
''
)

4
•
''

*

typ.

v (E)

ty
p
.

1'
' 

c
l.

ty
p
.

1'
' 

c
l.

ty
p
.

9
''

typ.

2'' cl.

2
''
|1•
''

1'-0''

9
''

the toewall.

toewall shall be increased to 3'' by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

 

proposed handling the method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

Article 503.09 of the Standard Specifications.

  Bonded construction joints shall be prepared according to

the lesser of the wall thickness or 8 inches.

reinforcement bars and the longitudinal spacing shall not exceed

to 1.10*(A  ).  v (E) bars may consist of #3 thru #6 size

reinforcement area along each face of the walls (in. /ft.) equal

  The size and spacing of the v (E) bars shall provide a minimum 

using Alternate Section D-D.

shall be submitted to the Engineer for review and approval when

Shop drawings that detail slab thickness and reinforcement layout

by construction of the sidewalls using conventional forming methods.

option of casting the bottom slab of the end section first followed

  Alternate Section D-D is provided to allow the Contractor the

Notes:

t
T

b
T

s

(Design Earth Cover < 2 ft.) (Design Earth Cover > 2 ft.)

1.

2.

3.

4.

5.

deep holes at 1'-6'' cts., max.

grouted into toewall in 9'' min.

#4 v (E) bars drilled and

T

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

adhesive in accordance with Section 1027 of the Standard Specifications.

Drill and grout reinforcement in toewall using approved chemical

Set precast box culvert end section.

culvert end sections.

of the Standard Specifications and place bedding for precast box

Backfill according to the applicable paragraphs of Article 502.10

Perform excavation and construct toewall.

(Allow sidewall reinforcement to extend into end of headwall.)
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CULVERT EXTENSION DETAILS

CONCRETE BOX CULVERT NO. 7 & 8

D
R

A
W

N

R
E

V
I
E

W
E

D

L
A

Y
O

U
T

12
\0

2
\2

0
13

c
:\
p

w
is

e
_

w
o
r
k
\d

o
_
n
o
t_

d
e
le
te
\d

m
s
5
6
0
3
5
\C

u
lv
e
r
t7
-0

9
H
0
0
3
8
-0

0
3
-C

u
lv
e
r
t7
.d

g
n

J
K

R

M
G

M

J
K

R

0
7
.1

0
.2

0
1
3

0
7
.1

7
.2

0
1
3

1
0
.1

7
.2

0
1
3

NOTES

6. 

5. 

4. 

3. 

2. 

1. 

* Does not include wall or slab reinf. (See Note 1)

Bar S(E)

9''

4
•
''

Bar No. Size Length Shape

10

8

#4

#6

3'-9''

3'-4''

9
"

and gradation, shall be considered Porous Granular Embankment.

Porous granular material used for backfill and bedding, regardless of type

unit price for Precast Concrete Box Culvert 3'x2'.

Connector will not be paid for separately, but shall be included in the contract

Excavation, concrete and reinforcement required for the C.I.P. Concrete

Reinforcement bars shall conform to ASTM A 706, Gr. 60.

Reinforcement bars designated (E) shall be epoxy coated.

Standard Specifications.

Hooked expansion bolts shall be in accordance with Article 1006.09 of the

box, it shall extend 15" into the C.I.P. Concrete Connector.

match that provided in the precast concrete box. If WWF is used in the precast

Reinforcement in the slabs and walls of the C.I.P. Concrete Connector shall

C.I.P. CONCRETE CONECTOR*

REINFORCEMENT FOR ONE

S(E)

H(E)

PAY LIMITS FOR PGE

2'-0"

PGE Backfill

2'-0"

6"

Total

BILL OF MATERIALS

Description
Culv. 8

Unit
Quantity

Culv. 7

Structure Excavation

1 1-

Cu. Yd.

Cu. Yd.

Each

- 1 1

6 6 12

422

Each

Each

Foot

Each

Expansion Bolts, ƒ"

Concrete Wingwall Removal

Box Culvert End Sections,

Box Culvert End Sections,

Precast Conc. Box Culvert 3'x2'

Culvert No. 7

Culvert No. 8

Porous Granular Embankment

PLAN

LONGITUDINAL SECTION THRU EXTENSION

3
'-

0
"

3
'-

0
"

top of bottom slab.

existing wings down to

Remove sloped portion of

Concrete Wingwall Removal

See Note 2.

Top & Bott. (6 total)

3-ƒ"} Hooked Exp. Bolts

2
'-

0
"

1'-0"

2
'-

0
"

1'-0"

1'-0"

at 8" cts. (typ)

5-#4 S(E) bars

Top &Bott. (typ)

2-#6 H(E) bars

granular material

bed of porous

Min. 6" thick

See Note 1.

Existing 3'x2'

C.I.P. Box Culvert

Precast Box Culvert Precast End Section

PGE Bedding

4:1 at rt.

1'-6"

C.I.P. Concrete

Connector

1'-0"

D
e
s
ig

n
 
F
il
l

1'
-
10

"
 

C
u
lv
e
r
t 

7

1'
-
9
"
 

C
u
lv
e
r
t 

8

4'-0" 4'-0" 8'-0"

4'-0" See Roadway Cross Section

5.3 5.3 10.6

6.8 9.5 16.3
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I-57 AT 6000N, BOURBONNAIS, IL.
END SECTION DETAILS

PRECAST CONCRETE BOX CULVERT NO. 7 & 8

12-14-11

T
y
p
. 
to

p
 

&
 
b
o
t.

H

V

SIDE ELEVATION

C D

D

B B

C

3'-0''

1'-0''

8' cts. max., typ.

3'' } Drain holes

granular material

Min. 6'' thick bed of porous

1'-0''

See General Notes regarding number of required segments.

Box Culvert End Section Length (See Roadway Plans)

END VIEW

GENERAL NOTES

R
is

e

Span

PLAN VIEW

A A

E E

SECTION B-B
(Showing culvert tie details)

~ Joint

Restraint angle

Š
Typ.

3
''

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

‚'' Tie `

‚'' Tie `

•'' `

L 6'' x 4'' x •''

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

1ƒ
''

 3''

3'-0''

4
''

6''

1''

*
2
'-

6
''

(Sheet 1 of 2)

Toewall

Headwall

section ties

Box culvert end

Concrete Box Culverts

Pay Limits for Precast

~ 3'' } Drain hole
S
e
e
 
S
e
c
ti
o
n
 
E
-

E

W
a
ll

C
u
lv
e
r
t

bottom leg of angle

~ 1‚'' } hole in

typ.

1ƒ''

typ.

2‚''

Slotted hole, typ.

~ 1‚'' x 2•''

` washer

2‚'' x 2‚'' x Š''

anchor rod with

~ 1‚'' } hole for 1'' }

6''

3
''

3
''

ty
p
.

6
''

Culvert End Sections

Pay Limits for Box

along the headwall.

nonwoven geotextile fabric

Provide a 12'' wide strip of

material

Porous granular

typ.

2'-0''

 be omitted between adjacent units.

 placed at midheight.  Culvert ties shall

 8'-0'' shall only require one culvert tie

 with a total vertical height less than

*Precast box culvert end section joints

in exterior culvert walls

installed in 1„'' } formed holes

2‚'' x 2‚'' x Š'' ` washers 

~ 1'' } anchor rods with

for required modifications.

  For an end section with a traversable steel pipe system, see pipe detail sheet 

The minimum weight of the fabric shall be 6 oz. / sq. yd..

  Nonwoven geotextile fabric shall conform to the requirements of Article 1080.01. 

Standard Specifications unless noted otherwise.

  Drain holes shall conform to the requirements of Article 503.11 of the 

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

  Reinforcement bars designated (E) shall be epoxy coated.

number specified.

included in the contract unit price for Box Culvert End Sections of the culvert

fabric, toewall, and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the geotextile

approval of the Engineer.

may be provided by the Contractor. Alternate culvert ties shall be subject to 

  Alternate culvert ties similar in strength and stiffness to the plan details 

core bits in lieu of using formed holes.

wrench.  Holes in the walls for the culvert tie assembly may be drilled using 

of an impact wrench or the full force of a worker using an ordinary spud 

anchor rods in a culvert tie assembly shall be snug tightened by a few impacts 

washers shall be provided under each nut required for the anchor rods. All 

requirements of AASHTO M 111 or M 232 as applicable. 2‚'' x 2‚'' x Š'' plate 

All components of the culvert tie detail shall be galvanized according to the 

conform to the requirements of Article 1006.04 of the Standard Specifications. 

ASTM F 1554, Grade 105. Structural steel for tie plate and restraint angle shall 

  1'' } anchor rods for the culvert ties shall conform to the requirements of 

  See roadway plans for embankment slope (V:H).

shall be determined by the Contractor.

number of precast box sections required to construct the box culvert end section 

  Number of segments shown in Side Elevation is for example only. Length and 

Precast Concrete Box Culverts except as modified herein.

required for the design of the portion of the culvert within the limits of 

culvert end section shall be according to the requirements of ASTM C 1577 as 

  Typical box section dimensions, materials, and reinforcement details for the box 

Sections of the culvert number specified.

section will be paid for at the contract unit price per each for Box Culvert End

of Section 540 of the Standard Specifications except as modified herein. The end 

  The box culvert end section shall be constructed according to the requirements 
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PRECAST CONCRETE BOX CULVERT NO. 7 & 8

12-14-11
(Sheet 2 of 2)

SECTION D-D

SECTION C-C

s1mA

As2

As4 As4

s1mAs1mA

As3 As3

As5

As6

As2

As7

As4

As3

As1m

t
b

s

b

s

T

T
T

T

T

T

As3

b

As1m

2

s1mA l

l

l

ALTERNATE SECTION D-D

1

T

construction joint

Optional bonded

As4

sT

4

5

6

7

8

9

10

11

12

s

Rise (ft.)

2 3 4 5 6 7 8 9 10 11 12

0.19

0.26

0.17

0.21

0.26

0.33

0.18

0.23

0.59

0.43

0.54

0.58

0.22

0.27

0.39

0.43

0.47

0.28

0.36

0.40

0.44

0.46

0.50

0.34

0.37

0.41

0.40

0.36

0.38

0.41

0.45

0.48

0.42 0.56

0.50

0.46

0.65

0.75

s1m
2

T(in.), T (in.)

s1m

F

#4-s(E) bars at 1'-6'' cts. max.

l1

BAR s(E) 1

1'-0''

s(E) bar

h(E) bar

v(E) bar

SECTION F-F

HEADWALL ELEVATION

BAR v(E)

t

SECTION E-E

TOEWALL CONSTRUCTION SEQUENCE

Standard Specifications.

per Article 1040.04 of the

3'' } corrugated PE pipe

Fill with non-shrink grout

6-#5 h  bars placed as shown1

1

1

BAR s 

Reinforcing Steel A   (in. /ft.)

   DIMENSION

9
''

#4 s  bars at 1'-0'' cts., max.

deep holes at 1'-6'' cts., max.

grouted into toewall in 9'' min.

#4 v (E) bars drilled and epoxy

2
'-

3
''8''

5
''

6''
9''

typ.

ty
p
.

ty
p
.

R
is

e

**

T
o
e

w
a
ll

*
 
2
'-

6
''

(A   reinforcement based upon welded wire fabric conforming to AASHTO M 55 or M 221).

b

**

T
, 

T

#6 bar = 3'-11''

#5 bar = 3'-4''

#4 bar = 2'-8''

#3 bar = 2'-0''

2

2

s1m 2

(Typ. each face)

#5-v(E) bars at 1'-6'' cts. max.

(See Section F-F)

4-#4 h(E) bars

(Allow sidewall reinforcement to extend into end of headwall.)

(Showing details for headwalls cast monolithic with box sections.)

typ.

1•'' cl.

(T
 
+
5
''
)

(T
+
5
''
)

4
•
''

*

typ.

v (E)

ty
p
.

1'
' 

c
l.

ty
p
.

1'
' 

c
l.

ty
p
.

9
''

typ.

2'' cl.

2
''
|1•
''

1'-0''

9
''

the toewall.

toewall shall be increased to 3'' by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

 

proposed handling the method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

Article 503.09 of the Standard Specifications.

  Bonded construction joints shall be prepared according to

the lesser of the wall thickness or 8 inches.

reinforcement bars and the longitudinal spacing shall not exceed

to 1.10*(A  ).  v (E) bars may consist of #3 thru #6 size

reinforcement area along each face of the walls (in. /ft.) equal

  The size and spacing of the v (E) bars shall provide a minimum 

using Alternate Section D-D.

shall be submitted to the Engineer for review and approval when

Shop drawings that detail slab thickness and reinforcement layout

by construction of the sidewalls using conventional forming methods.

option of casting the bottom slab of the end section first followed

  Alternate Section D-D is provided to allow the Contractor the

Notes:

t
T

b
T

s

(Design Earth Cover < 2 ft.) (Design Earth Cover > 2 ft.)

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

SECTION A-A

in the contract unit price for the end section.)

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

(All costs associated with furnishing and constructing the above 

6
''

be sealed to the concrete with mastic.

over the drain hole.  Fabric shall

nonwoven geotextile fabric centered

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

geotextile fabric.

completely wrapped in nonwoven

opening.  Block of aggregate shall be

coarse aggregate placed over drain

12'' x 12'' block of CA5, CA7 or CA11

clear reinforcement).

concrete (Adjust location to

3'' } PVC drain cast with the

(to be removed with formwork)

•'' Square foam blockout around PVC drain
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CONTRACT NO.      

F.A.I.

SHEET NO.    OF    SHEETS

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

RETAINING WALL DETAILS

RJZ

57

6" (typ.)

7
'-

2
"

1'
-
6
"

@ 16" cts. E.F.

6-#4 h(E) bars

@ 16" cts. E.F.

6-#4 h(E) bars

3" (typ.)

9" (typ.)

48 Spa. @ 1'-0" - 48'-0" B.F. (Vertical Bar Spacing)48 Spa. @ 1'-0" - 48'-0" B.F. (Vertical Bar Spacing)

6"

9" (typ.)

48 Spa. @ 1'-0" - 48'-0" B.F. (Dowel Bar Spacing)

9"

9"

9"

9"

101'-0"

Elev. 672.33

w(E) w(E) w(E)w(E)

t(E)

3"

9"

3"

9"

3"

3"

100'-0"

Construction Joint Construction Joint

Expansion Joint

ELEVATION
MINIMUM BAR LAP

#5 Bar = 2'-7"

#4 Bar = 2'-4"

E.F. = Each Face

B.F. = Back Face

F.F. = Front Face

NOTE:

RAILING ELEVATION

2'-2" (typ.)

2" Gap

6"6" 9 Post Spaces @ 5'-3" = 47'-3"

~ Post ~ Post~ Post~ Post

h(E)

100'-0" 6"6"

101'-0"

PLAN

1'
-
0
"

2
'-

9
"

1'
-
0
"

4
'-

9
"

(Top and Bottom)

102-#4 t(E) bars

h1(E) h(E)h1(E)

3"

99 Spa. @ 1'-0" = 99'-0"9"

3"

9"

v(E)

v1(E)

(Top and Bottom)

5-#4 w(E) bars @ 12" cts.

(Top and Bottom)

5-#4 w(E) bars @ 12" cts.

(Top and Bottom)

5-#4 w(E) bars @ 12" cts.

(Top and Bottom)

5-#4 w(E) bars @ 12" cts.

51-#5 v(E) B.F.

51-#5 n(E) B.F.

34-#4 v1(E) bars @ 18" cts. (F.F.)

@ 16" cts. E.F.

6-#4 h1(E) bars

34-#4 v1(E) bars @ 18" cts. (F.F.)

@ 16" cts. E.F.

6-#4 h1(E) bars

51-#5 v(E) B.F.

51-#5 n(E) B.F.

Sta. 7520+62, 71.58' Rt. (B.F.) Sta. 7521+62, 71.58' Rt. (B.F.)

~ Post

Elev. 681.00

9 Post Spaces @ 5'-3" = 47'-3"4'-6"

48 Spa. @ 1'-0" - 48'-0" B.F. (Dowel Bar Spacing)

24'-7•" 25'-4•" 25'-4•" 24'-7•"

N

PROFESSIONAL DESIGN FIRM LICENSE #184-001084

Hanson Professional Services Inc.
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CONTRACT NO.      

F.A.I.

SHEET NO.    OF    SHEETS

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

RETAINING WALL DETAILS

RJZ

57

ShapeLengthSizeBar No.

BILL OF MATERIAL

BAR n(E)

5
"

CONSTRUCTION JOINT

EXPANSION JOINT
WEEP HOLE DRAIN DETAIL

1'
-
0
"

wall stem

Back face of

req'd to ensure flow

of geocomposite as

Cut impervious side

wall drain

Geocomposite

wall drain

Geocomposite

wall drain

Geocomposite

•" Chamfer

concrete wall

Face of exposed

1" long at 12" cts. vertical

Concrete Nails (flat head C.S.)

1" Chamfer

•" PJF

concrete wall

Face of exposed

DRAINAGE DETAIL

WALL SECTION

w(E)

v1(E)

v(E)

t(E)

n(E)

h1(E)

h(E)

40

68

102

204

102

24

24

#4

#4

#5

#4

#5

#4

#4

26'-11"

6'-10"

6'-10"

4'-3"

4'-8"

24'-11"

27'-0"

Concrete Structures Cu. Yd. 53.2

99.0Pipe Handrail Foot

3660Pound
Epoxy Coated

Reinforcement Bars,

7"

RAILING DETAIL

3
'-

0
"

1'
-
6
"

Pipe (Horizontal)

1•"} Standard Steel

(Vertical)

Steel Pipe

1•"} Extra Strong

6
"

Surface

Existing Ground

4'-0"

2'-0"

1'
-
6
"

Bedrock

6
"
 
(m
in
.)

Surface

Proposed Ground

Backfill

Porous Granular

2
'-

7
"
 
L
a
p

2'-9" 1'-0"

n(E) @ 12"

1'
-
6
"

7
'-

2
"

8
'-

8
"

2" cl. (typ.)

v(E) @ 12"

1'-0"

4'-9"

t(E) @ 12"

2
"
 
c
l.

3
"
 
c
l.

w(E) @ 12"

*3"} Weep hole

 at |8'-0" horizontally.

*Weep hole spacing shall be

Structures.

Cost included with Concrete

from top of wall to bottom)

nonmetallic water seal (6"

6" Hollow bulb dumbbell type

 (See Detail)

*Weep Hole Drain

(See Roadway Plans)

Embankment

2
"
 
c
l.
 
(t
y
p
.)

2
"
 
c
l.
 
(t
y
p
.)

payment.

not measured for

excavation. This area

the limits of structure

**Over excavation beyond

Standard Specification.)

(See Section 502 of the

**Structure Excavation

  roadway embankment.

  with same material specified for

  excavation and over excavation

**Backfill remainder of structure

  at |8'-0" horizontally.

 *Weep hole spacing shall be

1590 psf

Max. soil pressure

672.33

Elev.

@ 16"

h(E) or h1(E)

v1(E) @ 18"

4'-1"

Porous Granular Fill Cu. Yd. 48.1

Structure Excavation Cu. Yd. 85.1

24.9
Structures

Rock Excavation for
Cu. Yd.

Sq. Yd.Geocomposite Wall Drain 36.0

3
'-

3
"

7''

3
•
''

typ.

1•''

~ Post

ty
p
.

1•
''

ty
p
.

2
''

steel pipe

1•'' } Extra Strong

` •'' x 7'' x 0'-7''

~ Wall & Post

POST BASE ` DETAIL

6
''7
•
''

` ‚'' x 7'' x 0'-7''

~ Post

2'' 2''

Anchor Bolts

†'' } Galvanized

T/Concrete Wall

projection

1•'' thread

ANCHOR BOLT DETAIL

‚ 

typ.

2''

anchor bolts

holes for †'' }

~ •'' x ‡'' Slotted

•'' Base `
Anchor Bolts

4- †'' }

existing rock.

Concrete footing shall be poured directly against

Ends of handrail shall be rounded.

rails, base plates and anchor bolts.

shall include furnishing and installing the posts,

The unit cost per lineal foot for Pipe Handrail

All steel pipe shall be ASTM A53.

with Section 509 of the Standard Specifications.

The Pipe Handrail shall be galvanized in accordance

Section 509 of the Standard Specifications.

Handrail shall conform to the requirements of

NOTES:

PROFESSIONAL DESIGN FIRM LICENSE #184-001084

Hanson Professional Services Inc.
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L

N

SUPERELEVATION DETAILS - IL50

PROPOSED IL-50

SUPERELEVATION DETAIL

~ PROP. IL-50

2%

MATCH EXISTING S.E.

STA 528+15.57

2.6%
-2.6%

EXISTING S.E. TO FULL S.E.

STA 528+15.57 TO 528+39.57

-2.6%
2.6%

FULL S.E.

STA 533+74.34

FULL S.E. TO ADVERSE SLOPE

STA 533+74.34 TO 533+98.34

2%

ADVERSE SLOPE TO ZERO SLOPE

STA 533+98.34 TO 534+76.34

ZERO SLOPE TO NORMAL CROWN

STA 534+76.34 TO 535+56.34

STA 568+77.47 TO 568+98.87

STA 568+98.87 TO 569+46.47

0%

0%

ADVERSE SLOPE TO ZERO SLOPE

STA 569+46.47 TO 569+70.87

2%

2%

FULL S.E.

STA 570+42.87 TO 576+57.73

ZERO SLOPE TO FULL S.E.

STA 569+70.87 TO 570+42.87

0%

FULL S.E. TO ZERO SLOPE

STA 576+57.73 TO 577+29.73

-2%

-2%

-2%

-2%

-2%

-2%

-2%

-2%

-2%

-2%

-2%

-2%-2%

~ PROP. IL-50

ZERO SLOPE TO NORMAL CROWN

STA 577+29.73 TO 578+01.73

-1.32%

-2%
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D
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A

MODEL NAME =

Default

BOURBONNAIS, IL

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

I
L
-
5
0

C
N

R
R

1
0
0
0

E

6000N

I
-
5
7

KEY MAP

U
S
 
4
5
/
5
2

2
0
0
0

E

RAMP A

I-57 SOUTHBOUND

4° TAPER

50:1 TAPER

PROPOSED RAMP A \

6' GORE NOSE 6' PHYSICAL NOSE

I-57 PGL

16.00' LT

4421+15.49

21.99' LT

4421+15.08

20.00' LT

4422+26.81

12'

16.00' LT

4418+59.27

4418+00.67

A

A

B

B

1
6
'

2%

2%

16.00' 16.00'12.00' 6.00'

SHOULDER

PAVED

4422+55.51

PC STA.

I-57 STA. 490+22.34, 71.77' LT

RAMP A STA. 4422+26.39, 25.99' LT =

I-57 STA. 485+83.66, 56.00' LT

RAMP A STA. 4426+07.90, 159.59' LT =

I-57 STA. 485+33.66, 66.00' LT

RAMP A STA. 4426+48.23, 175.56' LT =

      

0

HORIZONTAL

50 50 100

\ RAMP A

2.00 % 4.00 %

1V:4H
1V
:3

H

6
7
1.
6
1

STA. 4418+59.27

6
6
7
.1
5

SECTION A-A

6
7
1.
9
3

1V:10H

2.00 %

6
7
1.
4
2

4.00 %

\ RAMP A

1V:4H
1V
:3

H

6
6
5
.6

4

STA. 4421+15.49

SECTION B-B

2.00 % 6
7
1.
7
4

6
7
1.
8
6

6
7
2
.1
0

 485+00  490+00  495+00

 4415+00

 4420+00

 4
42

5+
00
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4
5
/
5
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I-57 - NORTHBOUND

RAMP B 50:1 TAPER

50

      

0

HORIZONTAL

50 100

4' PHYSICAL NOSE

PROPOSED RAMP B \ & PGL
20.00' LT
6414+38.05

6%

4% 2%

16.00' LT
6417+36.89

STA. 6415+36.89
PT

1
2
'

6421+36.81

 6415+00

A B

A B

1
6
'

16.00'4.00'
16.00'8.00'

EL. 671.35
STA. 6414+38.05

EL. 672.09
STA. 6417+36.89

EL. 671.59
STA. 6415+00.00 EL. 672.08

STA. 6417+00.00

EL. 672.00
STA. 6416+50.00

EL. 671.91
STA. 6416+00.00

EL. 671.75
STA. 6415+50.00

GORE DETAIL

SCALE : 1" = 100'

SWALE

I-57 STA. 487+60.01, 56.00' RT
RAMP B STA. 6414+38.32, 22.00' LT =
2' GORE NOSE

I-57 STA. 490+60.88, 56.00' RT
RAMP B STA. 6417+36.97, 20.00' LT =

I-57 STA. 492+60.88, 56.00' RT
RAMP B STA. 6419+36.93, 16.00' LT =

EL. 671.39
56.00' RT
487+60.01,
I-57 STA.
I-57 EOP (TYP.)

EL. 671.61
56.00' RT
488+22.74,
I-57 STA.

EL. 671.79
56.00' RT
488+73.87
I-57 STA.

EL. 671.90
56.00' RT
489+23.88
I-57 STA.

EL. 672.03
56.00' RT
489+73.89
I-57 STA.

EL. 672.08
56.00' RT
490+23.90
I-57 STA.

EL. 672.17
56.00' RT
490+60.88,
I-57 STA.

 485+00  490+00  495+00

 
6
41

0
+
0
0

 6415+00
 6420+00

STA. 6415+36.89

SECTION A-A

1V:4H

\ RAMP B

6
7
1.
0
7

6
6
6
.0

7

4.00 % 4.00 %

2.00 %

6
7
1.
7
0

6
7
1.
7
0

1V
:3

H

2.00 %

STA. 6417+36.89

SECTION B-B

\ RAMP B

6
7
1.
8
1

1V:4H
1V
:3

H

4.00 %
2.00 %

6
6
7
.1
1

6
7
2
.1
8

6
7
2
.1
2
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2' GORE NOSE
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16.00 LT

5421+15.06
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I-57 PGL

A
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B
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1
6
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6' GORE

2%
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PAVED

175.56' LT

5426+47.80

16.00' 16.00'12.00' 6.00'

6%

6%

50:1 TAPER

5422+55.08

PC STA.

I-57 STA. 465+92.72, 56.00' RT

RAMP D STA. 5426+07.47, 159.59' LT =
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MULTI-USE PATH BARRIER WALL DETAILS
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DPA BOURBONNAIS, IL

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

FLAT BACK

F-SHAPE PARAPET

PAVEMENT

EDGE OF 

?

PLAN VIEW

ELEVATION VIEW

JOINT

MATCH PAV'TB6.24 CC&G

PAVEMENT

EDGE OF ?

PARAPET 

F-SHAPE 

JOINT

MATCH PAV'T

2

1'-2'' 5''

2•''

2
'-

0
''

7
''

3
''

11•''

**

DEPTH OF HOLE SHALL NOT EXCEED 6''.

MANUFACTURER'S RECOMMENDATIONS.  MAXIMUM

CORED HOLES SHALL BE ROUGHENED OR SCORED PER

ARTICLE 509.06 OF THE STANDARD SPECIFICATIONS.

CORE AND SET #5 d (E) BAR ACCORDING TO

 2%

MIN., 
TYP.

2•'' 
CL.

RAILING

PARAPET 

#4 e(E)

#8 e (E)1

AT 11" CTS.
#5 d (E)

1:3
 MAX

 2%

2

3

AT 11" CTS.
#5 d (E)

P
A

R
A

P
E

T

2
'-

1
0
''

10'-0"1'-0''
2

1
'-

4
•
''

1
'-

5
ƒ
''

7
•
''

RAD.

2•''

RAD.

2†''

TO AVOID CUTTING BARS)

(ADJUST BARS IN DECK 

B6.24 CC&G

7‡''

1
'-

1
1
‚
''

11…''

5ƒ''

2
'-

2
ƒ
''

9''

2
'-

2
†
''

7‡''

BAR d (E)

SECTION THRU WALL

SHARED-USE PATH

SHARED-USE PATH APPROACH GUARDRAIL ADJUSTMENT

STA. 7478+14.82 TO STA. 7479+17.70

RAILING

BICYCLE

1
'-

8
''

PARAPET RAILING OMITTED FOR CLARITY

DIRECTION OF TRAVEL

PAV'T JOINT

STA. 7470+70.16

PAV'T JOINT

STA. 7470+55.16



UTILITY PROTECTION PAD DETAIL

US 45/52

24" 272|46 8’ X 175’ 156

14" 272|72 6’ X 175’ 117

EXPLORER

BUCKEYE

24" 8’ X 215’ 192

14" 6’ X 230’ 154

EXPLORER

BUCKEYE

24" 8’ X 220’ 196

14"

EXPLORER

BUCKEYE

24"

14"

EXPLORER

BUCKEYE

CRANE MAT ONLY

CRANE MAT ONLY

CRANE MAT ONLY

7459|05

7458|10

4430|75

4418|60

6413|10

6422|25

6000 N RD

RAMP A

RAMP B

UTILITY PROTECTION PAD SCHEDULE

PIPELINE SIZE STATION SLAB SIZE SQ YD NOTE

END CAPS REQUIRED.

WORKING LOAD OF 1500 PSF.

SLAB VOID HEAVY DUTY STRENGTH 

* SureVoid Products

42"

36"

28"

24"

2" - 20"

14’-0"

12’-0"

9’-4"

8’-0"

6’-0"

WIDTH OF SLAB (4D)DIAMETER OF PIPE (D)

TRENCH BACKFILL

ON 12" CENTERS EACH WAY

REINFORCED WITH #6 BARS

CONCRETE PROTECTION SLAB

DURING CONCRETE PLACEMENT.

VOID TO PREVENT PUNCTURE AND OTHER DAMAGE

PLYWOOD SHOULD BE PLACED ON TOP OF SLAB

PROTECTIVE COVER BOARD OF HARDBOARD OR

BEAM FORMS

*CARDBOARD GRADE

PIPELINE

TOP OF EXISTING

UNDISTURBED SOIL

V
A

R
I
E
S

PIPELINE PROTECTION SLAB INSTALLATION.

THE COST OF THE WARNING TAPE SHALL BE INCLUDED IN THE COST OF THE

FOR THE ENTIRE LENGTH OF THE PIPELINE PROTECTION SLAB CROSSING.

INSTALL 6" UNDERGROUND WARNING TAPE - GAS (IDENTOLINE OR APPROVED EQUAL)

~ OF PIPELINE

OR GROUNDLINE

TOP OF ROADWAY

M
I
N

1
’-

0
"

1’-6"

4D OR 6’-0" MIN

6
"

1
’-

0
"

1
’-

6
"C
L

1
�

"

6
"

D

TYP

1’-6"

PIPING SYSTEMS, LATEST EDITION.

AND ASME GUIDE FOR GAS

FEDERAL SAFETY STANDARDS

TITLE 49-PARTm192 MINIMUM

DESIGNED IN ACCORDANCE WITH

T
O

T
A

L
 

H
E
I
G

H
T
 

A
S
 

R
E

Q
U
I
R

E
D

4
’-

6
"

M
A

X
.

6
"
 

M
I
N
. 

WELD
TACK

6
"
 
|

4
’ 

S
E

C
T
I
O

N

STEEL PLATE

�" x 4’ x 4’

TACK WELD

6"

6"

EXISTING GROUND

SETTLEMENT PLATFORM DETAIL

VEGETATION.

DEBRIS AND ORIGINAL

SURFACE STRIPPED OF

TO BE USED WHEN NECESSARY

GRANULAR BEDDING MATERIAL

�" THREADED MALLEABLE IRON

�" STEEL PIPE (STANDARD)

FLOOR FLANGE WELDED TO CENTER

OF STEEL PLATE

�" PIPE COUPLING (STANDARD)

2�" STEEL PIPE CASING (STANDARD)

TACK WELD

2�" STEEL COUPLING (STANDARD)

FINISHED GRADE OR TOP OF SURCHARGE

�" PIPE CAP (STANDARD)

TACK WELD
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CRC BOURBONNAIS, IL

I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

(VARIES)

MANHOLE

FOR WEIR PLATE
3" X 3" STEEL ANGLES

1
8
"

PIPE INVERT

(VARIES)

10YR HWL

100YR HWL

W(10YR)

W(100YR)

NOTE: CONTRACTOR MAY REVERSE ORDER

NOTE: CONTRACTOR MAY REVERSE ORDER

 ON SCHEDULE
INV. = AS NOTED

 ON SCHEDULE
INV. = AS NOTED

 ON SCHEDULE
INV. = AS NOTED

 ON SCHEDULE
INV. = AS NOTED

48" I.D.

48" I.D.

48" I.D.

48" I.D.

O
.D
. 

P
L

U
S
 
1
8
"

O.D. PLUS 18"

1/4 I.D.

VARIES

AS SHOWN (TYP.)

#4 BARS BENT 

9"9"

CONCRETE COLLAR FOR 48" I.D. PIPE

TO A MINIMUM

ENDS TO BE KEPT 

GAP BETWEEN PIPE 

STR #

74671

6

7

W (FT)10YR HWLDIA (FT) INV 100YR HWL W  (FT)

74481

74893

75223

74882 7

6

7

665.36

668.53

665.22

665.23

673.96

666.64

671.47

668.23

668.86

675.41

667.84

673.27

670.08

669.74

676.05

1.58

0.35

0.29

0.29

1.10

5.00

5.00

5.00

5.00

5.00

RESTRICTORS

10010

90 DEG

TYPICAL LARGE DIAMETER PIPE TRANSITION

BARS #4 BOTH SIDES

CIRCUMFERENTIAL 

PIPE SOFFIT

PIPE INVERT

678.25

681.00

677.00

672.80

670.20

BROADCRESTED WEIR

MAX. ELEV. OF 

NUMBER

OUTLET STRUCTURE 

670.50

668.80

5261

5418

5474

5518

5635

5656

5687

DISCHARGE CONTROL STRUCTURE FOR IL 50

TYPE A INLET TYPE B INLET

FRAME ND GRATE TYPE 3
FRAME & GRATE TYPE 3 OR 

TYPE A INLET

EXITING STRUCTURE
SINGLE PIPE ENTERING OR 

FRAME ND GRATE TYPE 3
FRAME & GRATE TYPE 3 OR 

TYPE B INLET

EXITING STRUCTURE
ENTERING OR 
TWO OR MORE PIPES 

L
E

N
G

T
H

WIDTH

 

SECTION (FES)
FLARED END 

STORM SEWER
CULVERT OR 

FOR FES AT INLET END - 2'
FOR FES AT DISCHARGE END - 1'

RIPRAP LAYOUT

SPECIFIED LENGTH.
TOP OF BANK OR 
TO TERMINATE AT 
EDGE OF RIPRAP 

PER STRUCTURE TABLE

OUTLET INVERT 

COMPACTED EARTH

PER STRUCTURE TABLE

INLET INVERT 
REVETMENT MAT

FABRIC FORMED 

CRESTED WEIR

ELEVATION OF BROAD 

BEDROCK IS PRESENT

TERMINATE AT ROCK WHEN 

SEEPAGE CUTOFF (TYP.)  

COMPACTED CLAY BACKFILL 

1

6

LENGTH PER PIPE SCHEDULE

DIRECTION OF FLOW

(UPSTREAM AND DOWNSTREAM)

WHEN BEDROCK IS NOT PRESENT

ANCHOR REVETMENT MAT IN EARTH 

IS PLACED ON ROCK

SAND BEDDING WHEN PIPE 

(UPSTREAM AND DOWNSTREAM)

WHEN PLACED ON ROCK

CONCRETE ANCHOR TRENCH 

9
"
 

M
I
N
.

9
"
 

M
I
N
.

15" MIN

2 - #4 CONT.

(4'x4' JUNCTION) - ELEVATION -TYP.

MANHOLE, SPECIAL

(4'x4' JUNCTION) AERIAL VIEW -TYP.

MANHOLE, SPECIAL

FOR MANHOLES, WITH RESTRICTOR PLATE

RESTRICTOR DETAIL
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GENERAL NOTES:

SECTION B-B

SECTION A-A

B B

A

A

7
"

5'-9"

7
"

6"

5
•

"

INLET TYPE A

24"

24"

SHEAR LUG

SEWER PIPE

12" DIA. SDR-35

PAVEMENT

SIDES AND BOTTOM

6" MIN. CONCRETE ENCASEMENT

12" DIA. SDR-35 PVC SEWER PIPE

ASSURE 6" OF CONCRETE ENCASEMENT

BLOCKS TO ADJUST PIPE TO GRADE AND

WIRE CASTING SECURELY TO THE PIPE

OR THE CASTING

POSITIONING LUGS ON THE UNDERSIDE

SLOT CUT LENGTHWISE TO ACCEPT

INLET TYPE A

24"

24"

TYPE 3V

FRAME AND GRATE

SIDE VIEW (DOWNSTREAM)

SIDE VIEW (UPSTREAM)

AND GRATE

SPECIAL FRAME

ABOVE.

TYPE A INLET AND THE FRAME AND GRATE DETAILED 

WITH SPECIAL FRAME, OPEN LID SHALL INCLUDE A

THE CONTRACT UNIT PRICE EACH FOR INLETS, TYPE A,

 

STANDARD 602301.

THE INLET TYPE A TO BE IN ACCORDANCE WITH

 

BLOCKS, WIRE AND EXCAVATION.

CLASS SI CONCRETE, SDR-35 PVC 12" SEWER PIPE,

DRAIN 12" WITH 6" SLOT SHALL INCLUDE THE GRATE,

THE CONTRACT UNIT PRICE PER FOOT FOR SLOTTED

 

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

23"

TOTAL WEIGHT 285 LBS.

36"

25•"

20•"

1
•

"

4
"

SPECIAL FRAME AND GRATE



CONCRETE END SECTION DETAILS
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GENERAL NOTES

D D

PLAN

A A

t
y
p
.

4
5
°

Typ.

RESTRAINT ANGLE DETAIL

 3''

w
a
ll

s
e
c
t
io

n

E
n
d

TIE PLATE DETAIL

S
e
e
 

S
e
c
t
io

n
 

D
-

D

8"

Toewall

2
1

4

1

section joint, typ.

at mid-height of end

~ Culvert end section ties

A
*

*

Span (S)

T
*

R
is

e
 
(R
)

Backwall

T

~ Joint

ELEVATION

SECTION A-A

t
y

p
.

6
 
(1

5
0
)

typ.

8' (2.40 m) cts. max.,

3 (75) } Drain holes

CIP field construction. See General Notes.

This dimension shall be increased by 1• (38) for

(7
5
)

3

(7
5
)

3

(Showing end section tie details)

section walls

(28) } formed holes in end

` washers installed in 1„

2‚ x 2‚ x Š (56 x 56 x 8)

~ 1 (25) } Anchor rods with

typ.

1ƒ (44) 16 (400) 16 (400)

‚ (6) Tie `

(7
5
)

3

36 (900)

Tie `

‚ (6)

(150 x 100 x 13)

L 6 x 4 x •

• (13) `

Š (8)

1 (25)

6 (150)

(4
4
)

1
ƒ

(1
0
0
)

4

t
y
p
.

3
 
(7
5
) 
|

with Class SI concrete.

the pipe and the backwall to be filled

Hatched area indicates void between

bottom leg of angle

~ 1‚ (31) } hole in

Slotted hole, typ.

(31 x 63)

~ 1‚ x 2• 

typ.

2‚ (56)

12 (300) min. for Pipe I.D. > 27 (700)

8 (200) min. for Pipe I.D. < 27 (700) Pipe I.D. A R S T

PIPE CULVERT END SECTION DIMENSIONS

Slope of End Section

L

1:4

(600)

24 typ.

bedding

bed of granular

Min. 6 (150) thick
bedding

Granular

` washer

(56 x 56 x 8)

with 2‚ x 2‚ x Š

1 (25) } anchor rod 

~ 1‚ (31) } hole for 

max.

2'-0"

2'-9" max.

1'-4" min.

Varies

8
"
 

m
a
x
.

4
"
 

m
in
.

V
a
r
ie

s

Typ.

see detail at blockouts

4"x3ƒ"x3ƒ" blockout

Typ.

See detail at blockouts,

4"x3ƒ"x3ƒ" blockout.

4
"
 

T
y

p
.

Culvert End Section length (L)

P
ip

e
 
I
.D
. 

o
r
 

R
is

e

Position slots to avoid joints and anchor rods

Blockouts spa. @ 1'-6" min.; 2'-0" max.

16 4'-8" 4'-4" 8 19'-4"36" Round

16 4'-1" 5'-0" 8 17'-0"36" EQRS

otherwise shown.

All dimensions are in inches (millimeters) unless 

(V:H).

dispacement to units of horizontal displacement 

All slope ratios are expressed as units of verical 

formed holes.

assembly may be drilled using core bits in lieu of 

rods.  Holes in the walls for the culvert tie 

provided under each nut required for the anchor 

2‚ x 2‚ x Š (56 x 56 x 8) plate washers shall be 

diameter.

See roadway plans for slope (V:H) and pipe inside 

shall be determined by the Contractor.

sections required to construct the end section 

example only.  The length and number of precast 

The number of segments shown in elevation is for 

4" min.

4" min.

Round or Equivalent Round Pipe

*

Backwall

t
y
p
.

R
is

e
 
(R
)

2
3
°|

typ.

Span (S)

t
y
p
.

3
 
(7

5
) 
|

24 (600)

filled with Class SI concrete.

the pipe and the backwall to be

Hatched area indicates void between
12 (300) min. for EQRS > 21 (525)

8 (200) min. for EQRS < 21 (525)

bedding

Granular

angle

Restraint

T

 T

END VIEW - ELLIPTICAL PIPE

END VIEW - ROUND PIPE
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B

C

B

C

SECTION B-BLONGITUDINAL SECTION

SECTION D-D

T

REINFORCEMENT SCHEDULE

Bar Size Bar Spacing

(Showing backwall reinforcement only.)

construction joint

Optional bonded

(Pipe omitted for clarity.)

as noted)

(Typ., except

PE pipe.

3 (75) } corrugated

grout

Fill with nonshrink

placed as shown

6-#5 (16) bars

at 12 (300) cts., max.

#4 (13) stirrup bars
(300)

12

cl. typ.

1• (38)

(2
2
5
)

9

(5
0
)

2
 
|

(3
8
)

1
•

12 (300) cts.

#4 (13) at

(Showing bottom slab and backwall reinforcement.)

face (typ.)

2-#5 (16) bars each

face (typ.)

1-#5 (16) bar each

each face

2-#5 (16) bars

#4 (13) bar

#5 (16) bar

#6 (19) bar

= 17 (425)

= 21 (525)

= 25 (625)

(200)

8 (typ.)

12 (30) cts.

#4 (13) bars at

s1mA

s1mA

typ. each face

diameter < 48 (1200),

1-#5 (16) bar for pipe

diameter > 48 (1200), typ. each face

2-#5 (16) bars at 12 (300) cts. for pipe

1• (38) cl.

CIP constr.)

(3 (75) cl. for

1• (38) cl.

LAP DIMENSION

SECTION C-C

1
2
 
(3

0
0
) 

*

L
a
p
 
d
im
. 

*

*

T
o
e

w
a
ll

3
0
 
(7

5
0
)

cts., max.

deep holes at 18 (450)

toewall in 9 (225) min.

chemical adhesive into

grouted with approved

#4 (13) bars drilled and

reinforcement at the locations shown.

The Contractor may use lap splices for the sidewall

DETAIL AT BLOCKOUTS

TOP ANCHOR PLATE

SECTION B-B

" DIA. U BOLT2
1

8
•

"

2‡" R

3
ƒ

"

‚" steel plate

3ƒ"

c
l.

‚
"
 

m
in
. 

3•
" O
.D.

(1 - required)

1‡"

10"

6‚"1‡"

6
"

‚" steel plate

†" dia. holes

~ 

1
"
 

m
in
.

1
•

"
 

m
a
x
.

(2- required)

hex lock nut & washer

•" dia. nylon insert

4"

8"

4"

B

B

steel pipe

3•" O.D. galv. 

4"4"

8"

QUANTITIES

1:4

Slope of End Section

1:4

Slope of End Section

1:4

Slope of End Section

1 For cast-in-place construction, increase concrete volumes by approximately 12%.

3

36 4 12

Round Pipe I.D.

or

EQRS Pipe I.D.
yd  1

Concrete 

Lap lbs.

Reinforcement Without 

Lap lbs

Reinforcement With 

7807205.9

Round Pipe I.D.

or

EQRS Pipe I.D.

7406905.436 EQRS

Round Pipe I.D.

or

EQRS Pipe I.D.

44.3Feet

50.3Feet36 EQRS

Unit Quantity

36 Round

36 Round

= 5'-7" (36" EQRS)

= 4'-11" (36" Round)

Pipe Length

TRAVERSABLE PIPE GRATE SCHEDULE

4

1
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I-57 AND 6000N RD (BOURBONNAIS PARKWAY)

BICYCLE RAILING DETAILS
57

SEE DETAIL

RAIL SPLICE

(TYP. INT. POSTS)

FABRIC TIES AT |12'' CTS.

BRACE RAILS

HSS 3 X 3 X ‚

9 GAUGE WIRE, 2'' MESH

CHAIN LINK FABRIC

TOP BRACE RAIL

HSS 3 X 3 X ‚

TOP BRACE RAIL

HSS 3 X 3 X ‚

INTERIOR POST, TYP.

HSS 3 X 3 X ‚

TAPPING SCREWS

~ …'' SELF-

1"

6'' 6''

FABRIC

CHAIN LINK

9'-7'', TYP.

‚'' X 6'' X

BENT `

TO ARTICLE 509.05 OF THE STANDARD SPECIFICATIONS.

  ALL STEEL RAIL ELEMENTS SHALL BE GALVANIZED ACCORDING

X  ƒ'' LONG HOLDERS AT |18'' CTS.

ASTM A513 1• X  ƒ X 14 GAGE

D

D

ELEVATION

DETAIL A DETAIL B

SECTION A-A

DETAIL C

VIEW C-C

VIEW D-D

SECTION B-B

SECTION E-E

RAIL SPLICE

DETAIL C

DETAIL BKNUCKLE END

DETAIL A

3
•
''
 

(INSIDE FACE)

1
0
-
 

…
"
 

C
A

P
 

S
C

R
E

W
S
 

A
T
 
|
1
2
"
 

C
T

S
.

` ‚'' X 3'' X 3''

2
'-

7
"

1
"

5
'-

7
''

 
SEAL

` ‚'' X 3'' X 3''
 ‚

SEAL

FABRIC TIES AT 24" CTS. MAX. (TYP. BRACE RAILS)

HSS 3 X 3 X ‚

HSS 3 X 3 X ‚

TYP.

CHAIN LINK FABRIC

1
''

1
''

TYP.

1
''

1
''

 „

 „

 „
G

 ‚'' RAIL SPLICE

1'' 2'' 1•'' 1•'' 

9'' 

2'' 1'' 1•'' 1•'' 

TYP.
 ‰

1
•
''
 

1
•
''
 

HSS 3 X 3 X ‚

 „
G

BICYCLE SIDE

 ‚'' X  ƒ'' STRETCHER BAR, TYP.

1•''

EACH SIDE

` …'' X 11'' X 9'' 

TOP & BOTTOM

` …'' X 11'' X 9'' 

1
•
''

` ‚'' X 2'' X 2'', TYP.

` ‚'' X 2'' X 2'', TYP.

END POST

HSS 3• X 3• X ‚

END POST

HSS 3• X 3• X ‚

HSS 3• X 3• X ‚, TYP.

PARAPET RAILING

HSS 3 X 3 X ‚

BRIDGE FENCE RAILING

HSS 3• X 3• X ‚

END POST

HSS 3• X 3• X  ‚

` ‚'' X •'' X 3•"

DRILL & TAP - …'' HHCS, TYP.

STRETCHER BAR

 ‚'' X ƒ''

DRILL & TAP - …'' HHCS, TYP.

 ‚'' X ƒ'' STRETCHER BAR, TYP.

X ƒ'' LONG HOLDERS, TYP.

ASTM A5131• X  ƒ X 14 GAGE

BENT ` ‚'' X 66'' X 9'-7'', TYP.

1
•
''

1•''

X ƒ'' LONG HOLDERS, TYP.

ASTM A513 1• X ƒ X 14 GAGE

` ‚'' X •'' X 3•"

PATH

SHARED USE

FOUNDATION

TOP OF

END

KNUCKLE

GROUND LINE

C C A

E E

A

B B

C C

CONCRETE

3•''

3ƒ'' 3ƒ''

DIA. MIN.

12"

 4
"

 4
"

30''

AND TERMINAL POST

FOOTING FOR LINE

 

24"

DOUBLE POST

FOOTING FOR

10'-0" POST SPACING

MOUNTED DETAIL IN STRUCTURE PLANS.

SEE BRIDGE FENCE RAILING, SIDEWALK

FOR ROADWAY PARAPET RAILING DETAILS

BE INCLUDED IN THE COST OF THE BICYCLE RAILING.

COST OF THE FOUNDATION SHALL BE CONSIDERED TO

SECTION 664 OF THE STANDARD SPECIFICATIONS.

CONCRETE SHALL BE IN ACCORDANCE WITH

1'-0"

PROFESSIONAL DESIGN FIRM LICENSE #184-001084

Hanson Professional Services Inc.
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CONCRETE REFERENCE MARKER

PERMANENT SURVEY MARKERS, OF THE TYPE SPECIFIED

LAND SECTION MARKERS

OFFICE AND PROVIDING A COPY TO THE DISTRICT OFFICE.

SETTING FOUR CONCRETE REFERENCE MARKERS, PREPARING MONUMENT RECORDS, RECORDING AT COUNTY RECORDER’S

SHALL BE PAID FOR AT THE CONTRACT UNIT PRICE, EACH, WHICH WILL BE PAYMENT IN FULL FOR SETTING TIE POINTS,

 

 

AND MARKING SAID MARKERS.

SHALL BE PAID FOR AT THE CONTRACT UNIT PRICE, EACH, WHICH WILL BE PAYMENT IN FULL FOR FURNISHING, INSTALLING

SURVEY MONUMENT

U.S. PUBLIC LAND

REF. MARKER

REF. MARKER REF. MARKER

REF. MARKER

R.O.W.

D
IS

T
.

D
IS

T
.

D
IS

T
.

D
IS

T
.

R.O.W.

6
"

4
’-

6
"

1
"

6"

4’-6" LONG

#4 STEEL BAR

CONCRETE MIX

CLASS SI

GROUND SURFACE

SECTION

PLAN

NOTES

LAND SECTION MARKERS

DETAILS

FOLDER CONTRACT NO. 66982

I-57 AT 6000 NORTH ROAD KANKAKEE COUNTY

EXISTING PROPOSED MONUMENT

INDEX NUMBER DESCRIPTION MONUMENT MONUMENT RECORD TO BE RESPONSIBILITY

TYPE TYPE RECORDED

US 45 STA. 265+05.72 P.C. NONE TYPE 1 NO 1

US 45 STA. 266+69.36 P.I. 1.34’ LT NONE TYPE 1 NO 1

US 45 STA. 268+32.97 P.T. NONE TYPE 1 NO 1

IL 50 STA. 528+05.57 P.C.C NONE TYPE 1 NO 1

IL 50 STA. 531+08.42 P.I. 18.28’ LT NONE TYPE 1 NO 1

IL 50 STA. 534+08.34 P.T. NONE TYPE 1 NO 1

IL 50 STA. 535+53.38 P.C. NONE TYPE 1 NO 1

IL 50 STA. 539+11.11 P.I. 9.30’ RT NONE TYPE 1 NO 1

IL 50 STA. 542+68.25 P.T. NONE TYPE 1 NO 1

IL 50 STA. 562+43.32 P.C. NONE TYPE 1 NO 1

IL 50 STA. 565+49.28 P.I. 9.35’ RT NONE TYPE 1 NO 1

IL 50 STA. 568+54.47 P.T. NONE TYPE 1 NO 1

IL 50 STA. 569+46.87 P.C. NONE TYPE 1 NO 1

IL 50 STA. 573+14.76 P.I. 11.27’ LT NONE TYPE 1 NO 1

IL 50 STA. 576+81.73 P.T. NONE TYPE 1 NO 1

6000N STA. 7435+00.00 P.I. NONE TYPE 1 NO 1

6000N STA. 7447+09.15  0.02’ RT  SECTION CORNER SURVEY NAIL TYPE 1 YES 1

6000N STA. 7447+53.06  2.01’ RT  SECTION CORNER SURVEY NAIL TYPE 1 YES 1

6000N STA. 7463+52.57 P.I. NONE TYPE 1 NO 1

6000N STA. 7474+00.13  2.87’ RT  SECTION CORNER CUT CROSS TYPE 1 YES 1

6000N STA. 7474+08.59  2.85’ RT  SECTION CORNER CUT CROSS TYPE 1 YES 1

6000N STA. 7485+76.93  P.I. NONE TYPE 1 NO 1

6000N STA. 7500+63.97  2.17’ RT  SECTION CORNER 1/2" ROD TYPE 1 YES 1

6000N STA. 7500+81.03  2.11’ RT  SECTION CORNER 1/2" ROD TYPE 1 YES 1

6000N STA. 7527+46.93  6.11’ LT  SECTION CORNER 5/8" ROD TYPE 1 YES 1

6000N STA. 7527+64.03  6.10’ LT  SECTION CORNER 5/8" ROD TYPE 1 YES 1

6000N STA. 7525+73.44 P.I. NONE TYPE 1 YES 1

6000N STA. 7544+00.00 P.I. NONE TYPE 1 NO 1

THIS NOTE TO BE INCLUDED IN PLANS:

LISTED MONUMENT LOCATIONS HAVE BEEN RECORDED BY GPS.  PRE CONSTRUCTION TIES BY THE R.E. ARE NOT REQUIRED.

IF AN UNLISTED MONUMENT IS FOUND, IT MUST BE TIED BY THE R.E. AND BROUGHT TO THE ATTENTION OF THE PLATS AND PLANS MANAGER.

AFTER RESURFACING, THE R.E. IS TO CONTACT THE PLATS AND PLANS MANAGER TO ESTABLISH LOCATIONS FOR PERMANENT SURVEY MARKER CORING.

RESPONSIBILITY:

1)   RESIDENT TO ESTABLISH OR RE-ESTABLISH MONUMENT (PAY ITEM REQUIRED.  PERMANENT SURVEY MARKER, TYPE 1)

2)   PLATS AND PLANS TO RE-ESTABLISH MONUMENT

3) PROFESIONAL LAND SURVEYOR TO RE-ESTABLISH MONUMENT, RECORD NEW MONUMENT RECORD, AND PROVIDE COPY TO D-3PLATS AND PLANS

  (PAY ITEM REQUIRED - LAND SECTION MARKERS)

 

SET FOUR CONCRETE REFERENCE MARKERS FOR EACH U.S. PUBLIC LAND SURVEY MONUMENT.

 

MARKER SHALL BE MARKED AS DIRECTED BY THE ENGINEER.

TO THE STATE OF ILLINOIS AND DIVISION OF HIGHWAYS SHALL BE OMITTED FROM THE PERMANENT SURVEY MARKER AND THE

THE U.S. PUBLIC LAND SURVEY MONUMENT THAT WAS DISPLACED OR COVERED DURING CONSTRUCTION.  THE LETTERING REFERRING

AFTER CONSTRUCTION OPERATIONS ARE COMPLETE, INSTALL A PERMANENT SURVEY MARKER OF THE TYPE SPECIFIED TO REPLACE

 

PROTECTED AREAS THE TOP SHALL BE PLACED AT GROUND LEVEL.

IN CULTIVATED FIELDS REFERENCE MARKERS SHALL BE PLACED TWO FEET BELOW THE GROUND SURFACE.  IN FENCE LINES OR

 

CONSTRUCTION MAY BE USED.

DIGGER OR OTHER APPROVED METHODS.  FORMS WILL NOT BE REQUIRED.  PRECAST MARKERS OF THE SAME SIZE AND 

THE REFERENCE MARKERS SHALL BE CONSTRUCTED BY POURING CLASS SI CONCRETE INTO HOLES PREPARED BY A POST HOLE

819 549
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3' 24' 3'

EARTH SHLD. EARTH SHLD.

V
A

R
I
E
S

15'

1
5
'

EDGE OF BITUMINOUS SHOULDER

A

A

EXISTING ENTRANCE

ENTRANCE SURFACE MATERIAL:

TYPE B

ENTRANCE SURFACE MATERIAL:

TYPE B

2
"

6
"

BASE COURSE TY. A

AGGREGATE

SUBGRADE

COMPACTED

GENERAL NOTES

URBAN TYPICAL

MAILBOX TURNOUT WITH

PAVEMENT

EDGE OF

2'-6"8'-0"

3'-0"

2%

AND GUTTER (DEPRESSED)

COMB. CONC. CURB

CONST. JOINT

LONGITUDINAL

6"

OPTIONAL JOINT

DIRECTION OF TRAFFIC

DEPRESSED CURB

ARRIVAL SIDE

30'-0"

DEPARTURE SIDE

20'-0"

T
Y

P
.

2
'-

0
"

90°

10'-0"10'-0"

MAILBOX

10'-0"10'-0"

MAILBOX

ARRIVAL SIDE

30'-0" 10'-0" 10'-0"

DEPARTURE SIDE

20'-0"

MAILBOX

DIRECTION OF TRAFFIC

DEPRESSED CURB

ENTRANCE

TYPICAL CROSS SECTION

TYPICAL INSTALLATION

DETAIL OF MAILBOX TURNOUT IN CURB AND GUTTER SECTION

SIDE OF MAILBOX.

3.  MAINTAIN A MINIMUM 10' TANGENT SECTION FROM EACH

 

DEPRESSED COMBINATION CONCRETE CURB AND GUTTER.

ADDITIONAL THICKNESS REQUIRED TO TRANSITION TO THE

INCLUDE THE LONGITUDINAL CONSTRUCTION JOINT, AND THE

THE THICKNESS SPECIFIED ON THE PLANS WHICH PRICE SHALL

PER SQUARE YARD FOR P.C. CONCRETE DRIVEWAY PAVEMENT OF

2.  THIS WORK WILL BE PAID FOR AT THE CONTRACT UNIT PRICE

 

TO SECTION 420.05 OF THE STANDARD SPECIFICATIONS.

1.  THE LONGITUDINAL CONSTRUCTION JOINT SHALL CONFORM

8" AGGREGATE SURFACE COURSE;

8" AGGREGATE SURFACE COURSE;

PLAN CULVERT LENGTH

*
EXIST. FORESLOPE

(USE FLATTER OF TWO.)

* *

AS REQUIRED

WIDTH + FLARE

3' 3'

SECTION A-A

USE 1:6 SLOPE OR MATCH

FIELD ENTRANCE DETAIL

SHOWN ON PLANS

R.O.W. LINE OR AS

SHOULDER

PROPOSED AGGREGATE

SHOULDER

BITUMINOUS

FOR PROFILE)

(SEE CROSS SECTIONS

EXISTING ELEVATION

MATCH

S
H

O
W

N
 

O
N
 

P
L

A
N

S

R
.O
.W
. 

L
I
N

E
 

O
R
 

A
S

MAILBOX

POST

TRAIL CROSS SECTION
BICYCLE PATH OR SHARED-USE 

AA

B

B

INLETS (AS REQUIRED)

24" WITH 2 - STD. 542526

PIPE CULV. TY. 1, R.C.C.P.

(T
YP.

)30
' 

R.

10:110:1

35'

EDGE OF PAVEMENT

EDGE OF PAVEMENT

V
A

R
.

P.C.C. OR HMA SHOULDER

‰ "/FT ‰ "/FT

35'

10:1

GRADING LIMITS

10:
1

~ 

SECTION A-A

3" HMA SURF.

3" HMA SURF.

SECTION B-B

EDGE OF PAVEMENT

1' MIN. MAINLINE SHOULDER SLOPE

8" AGGREGATE BASE CSE., TYPE A

P.C.C. SHOULDER
P.C.C. OR HMA SHOULDER

HMA MAINTENANCE CROSSOVER

CSE., TY. A

8" AGG. BASE

MIX C, N30

SURFACE COURSE,

HOT MIX ASPHALT
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18"

MIN.

1
8
"

M
I
N
.

3" CLEARANCE*

*
LANE EDGE OR EDGE OF PAVEMENT

AA

GENERAL NOTES

SECTION A-A

A A

SECTION A-A

B

B

SECTION B-B

PLAN VIEW

(WITH DETECTABLE WARNINGS)

PROPOSED MEDIAN WALKWAY

LANE EDGE OR EDGE OF PAVEMENT

3•" COVER

CONTRACTION JOINT

HINGE OR

CASTINGS IN P.C.C. PAVEMENT

TYPICAL EXISTING MEDIAN

SEE DETAIL A

PCC

(4" - SUBBASE GRAN MAT, TYPE A)

IMPROVED SUBGRADE

JOINT FILLER

ƒ" PREFORMED EXPANSION

SANDPCC

THICKNESS

PAVEMENT

MIN 3'

SEE PLANS WALKWAY

MEDIAN

VARIABLE
2"

THICKNESS

PAVEMENT

CURB AND TOP OF MEDIAN

FLUSH WITH TOP OF ROADWAY

6"

MONOLITHICALLY WITH RAMP)

(SIDE CURB MAY BE CONSTRUCTED

DETAIL A

CONCRETE MEDIAN DETAIL FOR SIDEWALK RAMP

ADA SIDEWALK ACCESSIBILITY RAMPS

EXPANSION JOINT

1:20 MAX

GUTTER SLOPE

CURB •" MAX

RISE OF DEPRESSED

THAT CONTAINS A CASTING.

ENTIRE P.C.C. PAVEMENT PANEL

PAVEMENT FABRIC REQUIRED FOR

OUTSIDE LIMITS

CASTING

CONTRACTION JOINT

HINGE OR

THE CASTING AREA.

IS INSTALLED.  NO DEDUCTION WILL BE MADE FOR

PAVEMENT PANEL IN WHICH THE PAVEMENT FABRIC

THE COMPUTED SURFACE AREA OF THE P.C.C.

THE QUANTITY OF PAVEMENT FABRIC WILL BE

PAVEMENT FABRIC WILL BE PAID FOR SEPARATELY.

 

FABRIC DETAILS.

SEE STD. 420701 FOR ADDITIONAL PAVEMENT

 

WILL NOT BE ALLOWED.

CONSTRUCTION.  SEPARATE PAVEMENT BLOCKOUTS

AND INCORPORATED INTO THE P.C.C. PAVEMENT

THE CASTING SHALL BE SET TO GRADE, ANCHORED,
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S
E

E
 

P
L

A
N

S

D

X 1

1

A

A

B B

CASE I (D   X)>

A

A

1
1

S
E

E
 

P
L

A
N

S

D

X

CASE I (D < X)

GENERAL NOTES:

EXIS
T. 

DRIV
E

W (SEE PLANS)

3' MIN.

*

1
2
"

B B

1
2
"

12:1

MAX.

2% 2%

2%

T/2

T/2
COMMERCIAL & NONCOMMERCIAL

30' MIN.

COMMERCIAL & NONCOMMERCIAL

30' MIN.

W (SEE PLANS) 3' MIN.

VAR. S.W. VAR.

EXPANSION JOINT FILLER

ƒ" PREFORMED

VAR. S.W. VAR. 4' MIN.

3' MIN. W

JOINT FILLER

EXPANSION

ƒ" PREFORMED

RELIEF JOINT WHEN W > 20'

SAWED OR TOOLED

P.C.C. SIDEWALK

PAVEMENT

P.C.C. DRIVEWAY

STEEPER THAN 12:1

TRANSITION TO DEPRESSED CURB SHALL BE NO

3.  AS THE DIMENSION "D" APPROACHES ZERO, THE

 

DRIVEWAY PAVEMENT.

SHALL BE INCLUDED IN THE COST OF THE P.C.C.

2.  COST OF EXPANSION JOINTS AND RELIEF JOINTS

 

1.  X = 7' (NON-COMMERCIAL)  X = 15' (COMMERCIAL)

12:1 (MAX.)

2%

12:1 (MAX.)

2%

SIDEWALK WITH BUFFER

AREA BETWEEN BACK OF CURB

SIDEWALK ADJACENT

TO CURB & GUTTER

SECTION B-B

SECTION A-A

ELEVATED ENTRANCE *

SECTION A-A

DEPRESSED ENTRANCE *
RELIEF JOINT (TYP.)

SAWED OR TOOLED

CURB & GUTTER

COMB. CONC.

ENTRANCE PROFILE.)

(SEE X-SECTIONS FOR

MAX.

12:1

RELIEF JOINT (TYP.)

SAWED OR TOOLED

MAX.
8%

MAX.

6%

MIN.

2%

MAX.

8%

8% MAX.

2% MIN.

(SEE STD. SPEC.'S)

DEPRESSED CURB

TRANSITION ("T") TO

AND NOTE 3)

(SEE STD. SPEC.'S

DEPRESSED CURB

TRANSITION ("T") TO

PCC URBAN ENTRANCES



PCC ISLANDS AND MEDIANS ACCESSIBLE TO THE DISABLED

DETAILS
D309H0038-sht-details002

DET 4

553

A

A
B

B

B

B

A

A

COMB. CONC. CURB & GUTTER OR CONC. MEDIAN

CONC. MEDIAN SURFACE 4" OR CONC. MEDIANPCC SIDEWALK 5"

CONC. MEDIAN SURF. 4"

COMB. CONC. CURB & GUTTER

PCC SIDEWALK 5"

5’ MIN.

VAR.

5’ MIN.

VAR.

VAR.

SLOPE TO DRAIN

(PCC PAV’T.)

TIE BAR

5’ MIN.

VAR.

PCC SIDEWALK 5"

CONC. MEDIAN SURF. 4"

�" PREFORMED EXP. JOINT FILLER (TYP.)

5’ MIN.

VAR.

ISLAND SPECIAL

SMALL ISLAND

INTERMEDIATE ISLAND

TYPICAL PLAN OF MEDIAN ISLAND

LARGE ISLAND

SECTION A-A

SECTION B-B

ISLAND SPECIAL

(FOR RIGHT TURN LANE DESIGN)

(FOR TYPICAL DESIGN)

VAR.

SLOPE TO DRAIN

5’ MIN.

BIT. CONC.
PCC PAV’T.

TIE BAR

MEDIAN

SOLID CONC.

CONSTRUCTION JOINT

OPTIONAL KEYED

OPTION 1

OPTION 2

VAR.

SLOPE TO DRAIN

5’ MIN. BIT. SURF.

PCC BSE. CSE.
EXIST. PAV’T.

(PCC PAV’T.)

TIE BAR

SURF. 4"

CONC. MEDIAN

PCC SIDEWALK 5"

AGG. FILL (TYP.)

�" PREFORMED EXP. JOINT FILLER (TYP.)

(PCC PAV’T.)

TIE BAR

(FREE FLOW DESIGN)

COMB. CONC. CURB & GUTTER
CONC. CURB

CONC. CURB

COMB. CONC. CURB & GUTTER

CONCRETE MEDIAN.

SIDEWALK, AGGREGATE FILL, CONCRETE MEDIAN SURFACE, AND SOLID

WHICH SHALL INCLUDE THE CURB, COMBINATION CURB & GUTTER,

CONTRACT UNIT PRICE PER SQ. FT. FOR CONCRETE MEDIAN (SPECIAL),

AS DIRECTED BY THE ENGINEER, AND WILL BE PAID FOR AT THE

PAYMENT FROM E.O.P. TO E.O.P. USING EITHER OPTION 1 OR OPTION 2,

THE INTERMEDIATE AND SMALL ISLANDS WILL BE MEASURED FOR

SHALL BE DETERMINED BY THE DESIGNER AND SHOWN ON THE PLANS.

LOCATIONS, LAYOUTS, AND WIDTHS OF THE FLUSH SIDEWALK AREA,

MEDIAN ISLAND CAN ALSO BE SOLID CONCRETE MEDIANS.

CONCRETE CURB & GUTTER, TYPE M OR B OR THE SIZE SPECIFIED.

CONCRETE MEDIANS SURFACE 4", CONCRETE CURB, AND COMBINATION

MEDIANS AND LARGE ISLANDS SHALL CONSIST OF PCC SIDEWALK 5",

WITHOUT TIE BARS.

KEYED LONGITUDINAL CONSTRUCTION JOINTS SHALL BE CONSTRUCTED

OF THE ISLAND.

THE SIDEWALK SHOULD NOT BE CLOSER THAN 3’ FROM THE CORNER

USED ON ISLANDS.

SEE THE PLAN SHEETS FOR THE TYPE OF CURB & GUTTER TO BE

MAXIMUM 2% GRADE.

IF NECESSARY THE SIDEWALK SHALL BE SLOPED TO DRAIN AT A

THE SIDEWALK SHOULD DRAIN TO THE LOW SIDE OF THE ISLAND.

STATION, OFFSETS, RADII, DIMENSIONS, AND DETAILS NOT SHOWN.

SEE STANDARDS 606001, 606301, 424031, AND PLAN SHEETS FOR

GENERAL NOTES
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~ OF ROADWAY

N.T.S.

~ BARREL

~ OF ROADWAY

END SEC., EA.

BOX CULV.

CONC. HEADWALL

CAST-IN-PLACE

PRECAST CONC.

~ BARREL

CONC.

CAST-IN-PLACE

CONC. COLLAR

C
O
N
C
. 

B
O
X
 
C
U
L
V
.

P
A
Y
 
L
E
N
G
T
H
 
F
O
R
 
P
R
E
C
A
S
T

C
O

N
C
. 

B
O

X
 

C
U

L
V
.

P
A

Y
 

L
E

N
G

T
H
 

F
O

R
 

P
R

E
C

A
S

T

END SEC., EA.

BOX CULV.

N.T.S.

BOX CULVERT SKEWED WITH ROADWAY

PAY LENGTH FOR PRECAST CONCRETE

BOX CULVERT AT RIGHT ANGLES WITH ROADWAY

PAY LENGTH FOR PRECAST CONCRETE
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AA

TILE DIAMETER=EXISTING TILE DIA.+2"

WIRE MESH

SEE NOTE

CUT PIPE TO SLOPE3"

PLAN

VAR.

V
A

R
.

VAR.

NOTES

INTO A DITCH SHALL HAVE A HEADWALL BUILT

MESH SHALL BE INCLUDED IN THE CONTRACT

FIELD TILE REPLACEMENT

SEE DETAIL A

LENGTH DETERMINED BY ENGINEER

TO BE PLUGGED

CONCRETE HEADWALL

WITH MASONRY

(SEE DETAIL)

B

B

NO SCALE

PROP DT.

BOTTOM

4" MIN.
*

ALTERNATE MATERIALS FOR WALLS

PRECAST REINFORCED CONCRETE RISERS

CONCRETE MASONRY UNIT

MONOLITHIC CONCRETE

CONCRETE BUILDING BRICK, GRADE A

NOTES

FIELD TILE JUNCTION VAULT

8" MIN.

TO FIT JUNCTION VAULT

DIA. AS REQUIRED

3"

3"

CLASS SI CONCRETE OR PRECAST

REINFORCED CONCRETE SLABS

NOT LESS THAN 12" WIDE

INLETOUTLET

3"

T T

V
A

R
.

AA

2" EARTH

COVER

EXISTING FIELD TILE

EXISTING FIELD TILE

R
.O
.W
.

R
.O
.W
.

2"

MIN
.

TRENCH WIDTH

36" OR 24" I.D.

NON-REINF. CONC. PIPE

FULL BELL AND SPIGOT

SAND CUSHION

NO SCALE

(TYP.)

FLOW

*

NOTES

DITCH SHALL BE PAID FOR AT THE

IF A 4" COVER CAN NOT BE PROVIDED A PAVED DITCH

SHALL BE CONSTRUCTED AS SHOWN IN DETAIL C. 

1. WIDTH OF CONCRETE SLAB SHALL BE THE SAME 

2. CONCRETE FOR SLAB, HEADWALL AND PAVED

CONTRACT UNIT PRICE PER CUBIC YARD

IN ACCORDANCE WITH THIS DETAIL.

2. COST OF FURNISHING AND INSTALLING WIRE

PROPOSED

BUILDING BRICK, GRADE SW FROM CLAY OR SHALE

1. THE CONTRACT UNIT PRICE FOR FIELD TILE JUNCTION

VAULT SHALL INCLUDE THE COST OF FURNISHING AND

PLACING THE FRAME AND GRATE OR PRECAST CONCRETE

LID AND WHEN REQUIRED, THE SAND CUSHION.

EXIST

CUT PIPE TO SLOPE

PLAN

VAR.

4"

(ONE

PIECE)

3.

10' LENGTH PIPE DRAIN (ONE PIECE)

CLASS SI CONCRETE HEADWALLS

STORM SEWER, PROTECTED

STORM SEWER, PROTECTED

STORM SEWER, PROTECTED

1•" MIN.

2. ALL FIELD TILE JUNCTION VAULTS SHALL BE 2'-0"

IN DIAMETER UNLESS OTHERWISE NOTED ON THE PLANS.

CONCRETE SLAB/PAVED DITCH

STORM SEWER, PROTECTED

2' 2'

SECTION 550 OF THE STD. SPECIFICATIONS, OR 3' MIN.

COST OF FURNISHING AND INSTALLING WIRE MESH

SHALL BE INCLUDED IN THE CONTRACT UNIT PRICE

WIRE MESH TO WEIGH NOT LESS THAN 58# PER 100 SQ. FT.

VAR.

4"

(6" MIN. DIA.)

1'-6"

6" MIN. - 2' MAX.

1' 1'

1. ANY STORM SEWER OR FIELD TILE OUTLET

LESS THAN 58# PER 100 SQ. FT.

2' 2'

4"

OR 3' MIN.

6"

4"

4"

1  NO. 4 BAR LIFT LOOP

4"

2•"

20•" MIN.

4"

20•
" D

IA.

1'-6"

4"

6
"

8"

8"

6"

5"

4"

T

1'-6"

UNIT PRICE PER CUBIC YARD FOR

PER CUBIC YARD FOR MISCELLANEOUS CONCRETE.

MISCELLANEOUS CONCRETE.  WIRE MESH TO WEIGH NOT

| 145#

DETAIL A

DETAIL C

SECTION B-B

SECTION A-A

END VIEW
SECTION A-A

FOR "MISCELLANEOUS CONCRETE."

NECESSARY

GROUT WHERE

(SEE NOTE)

WIRE MESH

AS THE TRENCH WIDTH IN ACCORDANCE WITH

BOTTOM

DITCH

DRAIN

PIPE

JUNCTION VAULT

FIELD TILE
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GENERAL NOTES

 
 
 

 
 
 

   SHALL BE 10:1 OR FLATTER.

3.  SLOPE ADJACENT TO ATTENUATOR BASE

 

   EDGE OF PAVEMENT GRADE.

2. ATTENUATOR BASE GRADE PARALLELS

 

   ATTENUATOR BASE ELEVATION.

1.  THE 10:1 SLOPE CONTROLS NOSE OF

EDGE OF BIT. SHLD.

6
'

EXISTING  PIER

6
'

~ MEDIAN

10° MAXIMUM (TYP.)

7.5° ANGLE PREFERRED

FILL

BIT. SHLD. (TYP.)

1"

(TYP.)

AGG. SHLD.

EXTERIOR MODULES

E
X
I
S

T
I
N

G
 
 

P
I
E

R

T
R

A
F
F
I
C

2
' 

M
I
N
.

2'-6" MIN.

TYPICAL EXTERIOR MODULE LAYOUT

IMPACT ATTENUATOR LAYOUT AND GRADING PLAN

(WHEN REQUIRED)

ATTENUATOR BASE

1V:10H OR FLATTER 1V:10H OR FLATTER

SPECIFICATIONS

ALLOWED BY MANUFACTURER

TO EXCEED 5% OR AS

CROSS SLOPE NOT

        OR CONCRETE BASE.

    2.  SAND MODULE SYSTEMS SHALL BE PLACED ON A HMA

 

       THE SIDES AND FRONT OF THE ARRAY.

    1.  ATTENUATOR BASE SHALL PROVIDE A 1' BUFFER ALONG

ADDITIONAL REQUIREMENTS:

EXCEPT SAND MODULE SYSTEMS SHALL HAVE THE FOLLOWING

ATTENUATOR BASE SHALL BE PER MANUFACTURER SPECIFICATIONS

 

NOTE:

10° MAXIMUM (TYP.)

7.5° ANGLE PREFERRED

FLATTER

1V:10H OR

FLATTER

1V:10H OR

TEST LEVEL 3

(NON-REDIRECTIVE),

IMPACT ATTENUATORS

SECTION A - A

IMPACT INSTALLATION DETAILS
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780-6
780-5

780-3
780-2

CROSSWALKS AND STOP BARS

TYPICAL SPACING DETAIL FOR

CROSSWALKS AND STOP BARS

TYPICAL SPACING DETAIL FOR

6" WHITE

24" WHITE

4
'

6
'

(TYP.)

12" WHITE

(TYP.)

24" SPACE

24" WHITE

6" WHITE

4
'

6
'

PAVEMENT MARKING

TYP.

2' 6' TYP.

WHITE4
"

WHITE

TYP.

2' 6' TYP.

8
"

(SEE TYPICAL SECTIONS)

ZONE LINE

NO PASSING

E.O.P.

E.O.P.

6"

~

WHITE TYP.

EDGE LINE - 

4"

30' 10'10'

4"

4"

4"

2"

10'30'

19'

11'

19'

11'

2
"

6
"

4
"

1
2
' 

O
R
 
1
3
'

INTERSTATE RAMP TRANSTION LINE

DIVIDER LINES

ADVANCE AND INTERSECTION LANE

ZONE LINES - YELLOW

CENTERLINE & NO PASSING

BI-DIRECTIONAL TURN LANE

TYPICAL APPLICATION @

12"

2"
2"

OPTION 1

OPTION 2

REFLECTORS

3 AMBER

8
0
0
'

REFLECTORS

2 AMBER

POST (TYP)

DELINEATOR 
CROSSOVER

MAINTENANCE

(TYPICAL FOR BOTH DIRECTIONS)

CROSSOVER

FOR MAINTENANCE

DELINEATION
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RR

R
R

A A

24' 24'

24' 24'B B

STD. R

THE ENGINEER

DIRECTED BY

8' OR AS

LANE ~

16"

6
'

2
0
'

2'

2'

TO GATE IF PRESENT

8' BACK FROM AND PARALLEL

APPROXIMATELY 15' OR

2'2'

10' 25' 25'

50' *

100' FOR 35 MPH OR LESS

250' FOR 45 MPH

400' FOR 55 MPH

MINIMUM DISTANCE*

RAILROAD-HIGHWAY GRADE CROSSING

PAVEMENT MARKINGS AT

 45°

12" WHITE 15' - LARGE ISLAND

10' - SMALL ISLAND

TYP.

8" WHITE

TYP.

24" WHITE

 45°

TYPICAL ISLAND

TO THE ADVANCE WARNING SIGN (W10-1).

SHOULD BE LOCATED DIRECTLY ADJACENT

IS USED, A PORTION OF THE SYMBOL

WHEN THE PAVEMENT MARKING SYMBOL

 

IN EACH LANE.

BE PLACED ADJACENT TO EACH OTHER

LANES AND SEPARATE RXR SYMBOLS SHALL

SHALL EXTEND ACROSS ALL APPROACH

ON MULTI-LANE ROADS, THE STOP LINES

 

MAY VARY ACCORDING TO LANE WIDTH.

THE TRANSVERSE SPREAD OF THE "X"

NOTES:

R R

(W10-1)

 IN TURN LANES

TYPICAL PLACEMENT OF ARROWS

99' AND UNDER

100' TO 149'

150' AND LONGER
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4" WHITE (TYP.)
RAMP FULL WIDTH

E.O.P. 8" WHITE 

~ MAINLINE

50'

50'

4" YELLOW ENDS

EDGE LINE 

4" WHITE OUTSIDE

DASHED LINE

6" WHITE

EDGE LINE

4" YELLOW MEDIAN
E.O.P.

E.O.P.

80'

30' 10'5'

5'

10'

(2 PER 80' O.C.)

PAVEMENT MARKERS

CRYSTAL/OPAQUE RAISED

MEDIAN SYMMETRICAL ABOUT ~

~ MAINLINE

RAMP FULL WIDTH

8" WHITE 

DOTTED 4" WHITE LINE

E.O.P.

4" WHITE BEGINS

4" WHITE 

50'

50'

4" YELLOW BEGINS

TYPICAL PAVEMENT MARKINGS FOR EXIT RAMP TERMINALS

TYPICAL PAVEMENT MARKINGS

TYPICAL PAVEMENT MARKING FOR ENTRANCE RAMP TERMINALS

RAMP PAVEMENT MARKING
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TRACKS

ON

STOP

DO NOT

CAUTION

HIGHWAY

TRACKS AND

BETWEEN

XX FT

WITH INTERSECTION TRAFFIC SIGNALS WITH NEAR-SIDE TRAFFIC SIGNALS

TRACKS

ON

STOP

DO NOT

TRACKS

ON

STOP

DO NOT

ON RED

TURN

NO

NOTE:

YELLOW

4" DOUBLE

STOP BAR

RAILROAD

24" WHITE

(R8-8)

SEE NOTE 4

4'

1
0
'

G
R

E
A

T
E

R
 

T
H

A
N
 
8
1
'

24" WHITE

4" WHITE

45° TO PAV'T.

6" WHITE

45° TO PAV'T.

6" WHITE

4" WHITE

(R8-8)

(R10-11)

SEE NOTE 3

}

STOP BAR

RAILROAD

24" WHITE

4'

(R8-8)

(R10-6)

YELLOW

4" DOUBLE

TRACKS

ON

STOP

DO NOT

CAUTION

HIGHWAY

TRACKS AND

BETWEEN

XX FT

YELLOW

4" DOUBLE

STOP BAR

RAILROAD

24" WHITE

(R8-8)

24" WHITE

TRACKS

ON

STOP

DO NOT

(R8-8)

4 & 5

SEE NOTES

HERE

STOP

RED

ON

SIGNALS

TRAFFIC

NEAR-SIDE

15' FROM NEAR RAIL

(IF PRESENT) OR APPROX.

APPROX. 8' FROM GATE

(W10-I100)

(W10-I100)

WITH NONSIGNALIZED INTERSECTION

   AND THE PAVEMENT MARKINGS EXTENDED TO THE INTERSECTION.

   THE RAIL.  THE SIGN IS TO BE REMOVED WHEN THE NEAR-SIDE SIGNALS ARE INSTALLED

   THE SIGN IS MEASURED FROM THE EDGE OF THE STRIPED-OUT AREA INSTEAD OF 6 FEET FROM

   NEAR-SIDE SIGNALS AT A FUTURE TIME.  IN THIS CASE, THE DISTANCE TO BE SHOWN ON

   INTERCONNECTED INTERSECTION TRAFFIC SIGNALS WHERE IT IS PLANNED TO CHANGE THEM TO

5.  THE CLEARANCE SIGN IS ALSO TO BE USED AS AN INTERIM MEASURE AT LOCATIONS WITH

 

   HAS A VIEW OF APPROACHING TRAFFIC.

   TO NEAREST 5 FEET.  WHERE THERE IS NO STOP LINE, MEASURE TO POINT WHERE DRIVER

   THE INTERSECTION TO THE STOP BAR OR CROSSWALK, WHICH EVER IS CLOSEST, ROUNDED DOWN

4.  DISTANCE TO BE SHOWN ON SIGN MEASURED FROM A POINT 6 FEET FROM THE RAIL CLOSTEST TO

 

   APPROXIMATELY 20°, THE STRIPES SHOULD BE SLOPED IN THE OPPOSITE DIRECTION FROM THAT SHOWN.

3.  WHERE THE ANGLE BETWEEN THE DIAGONAL STRIPES AND THE TRACK (}) WOULD BE LESS THAN

 

   TO THE INTERSECTION.

2.  WHERE NEAR-SIDE TRAFFIC SIGNALS ARE USED THE PAVEMENT MARKINGS EXTEND

 

   BY TRAFFIC SIGNALS WHICH ARE INTERCONNECTED WITH THE RAILROAD WARNING SIGNALS.

1.  PAVEMENT MARKINGS TO BE INSTALLED ONLY ON APPROACHES TO INTERSECTIONS CONTROLLED

TRACKS

ON

STOP

DO NOT

(R8-8)

15' FROM NEAR RAIL

(IF PRESENT) OR APPROX.

APPROX. 8' FROM GATE

15' FROM NEAR RAIL

(IF PRESENT) OR APPROX.

APPROX. 8' FROM GATE

24"x30"

24"x30"

24"x30"

24"x30"

24"x30"
24"x30"

24"x36"

24"x30"

30"x36"

30"x36"

PAVEMENT MARKING TREATMENT FOR RAILROAD CROSSINGS

TYPICAL SUPPLEMENTAL SIGNING AND
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METAL END SECTIONS FOR ROUND PIPE

(IN)

DIA.

PIPE MIN. THICK

IN. GAGE

DIMENSIONS (INCHES)

A H
WIDTH

 OVERALL
SLOPE

L DIMENSIONS

(IN.)

LENGTH
SLOPE

(IN.)

LENGTH
W

15

18

21

24

30

.064

.064

.064

.064

.109

16

16

16

16

12

8

8

8

8

12

6

6

6

6

9

21

24

27

30

36

37

40

43

46

60

6:1

6:1

6:1

6:1

6:1

30

48

66

84

120

4:1

4:1

4:1

4:1

4:1

20

32

44

56

80

MIN. THICK

IN. GAGE

DIMENSIONS (INCHES)

A H
WIDTH

 OVERALL
SLOPE

L DIMENSIONS

(IN.)

LENGTH
SLOPE

(IN.)

LENGTH
W

.064

.064

.064

.079

.109

16

16

16

14

12

8

8

8

12

12

6

6

6

9

9

27

30

34

41

48

43

46

50

65

72

6:1

6:1

6:1

6:1

30

48

60

84

114

4:1

4:1

4:1

4:1

4:1

20

32

40

56

76

SPAN RISE

(INCHES)

(IN)

DIA.

EQUIV.

18

21

24

30

36

21

24

28

36

42

15

18

20

24

29

METAL END SECTIONS FOR PIPE ARCH

NUT AND SIDE LUG

�" THREADED ROD W/FLANGED

21" x 15" AND LARGER

FOR 30" AND LARGER

TYPE #2 CONNECTOR DETAILS (SHOWN)

 

GALVANIZED STRAP

THRU 24"

TYPE #1 CONNECTOR DETAILS

36 .109 12 12 9 42 66 4:1 104 6:1

42 .109 12 16 12 48 80 4:1 128 6:1

48 .109 12 16 12 54 86 4:1 152 6:1

54 .109 12 16 12 60 92 4:1 176 6:1

60 .109 12 16 12 66 98 4:1 200 6:1

192

228

264

300

156

.109 55 8742 49 33

.109 63 95 11248 57 38

.109 70 13254 64 43

.109 77 14860 71 47

.109 12 89 4:1 188 6:172 83 57

12

12

12

12

12

16

16

16

16

16

12

12

12

12

121

109

102

4:1

4:1

4:1

4:1

4:1

6:1

92

6:1

6:1

6:1

6:1

282

222

198

168

138

GENERAL NOTES

1.

2.

3.

4.

5.

6.

7.

8.

SECTION A-A

REINFORCING BAR

ROD OR NO. 4 GALVANIZED

�" DIA. GALVANIZED STEEL

HEAD BOLTS (TYP.)

�" DIA. HEX

GREATER THAN 30".

BAR IS RECOMMENDED FOR SPANS

STRUCTURES.  THE COSS DRAINAGE

THESE BARS ARE FOR CROSS DRAINAGE

OPTIONAL CROSS DRAINAGE BAR

4
"

5�"

6
"

H

AW

2
"

12" CENTERS (MAX.)

HOLES EQUALLY SPACED @

A

OVERALL WIDTH

R
I
S

E

PIPE ARCH

END SECTION

TOP OF SLOPED

WELDED TOGETHER

BOLTED OR SPOT

AS END SECTIONS)

EXTENSION (SAME GAGE

OPTIONAL TOE PLATE

(SEE SECTION A-A)

LENGTH OF END SECTION

REINFORCED EDGE FULL

END SECTION SIDES.

THEN BEND OUTSIDE 4" TO MATCH

3" GALVANIZED PIPE FLATTEN END,

DETAIL OF OPTIONAL BARS

CIRCULAR PIPE ISOMETRIC VIEW

AGAINST STEEL ROD

ROLLED SNUGLY

EDGE OF SIDEWALL

SIDE ELEVATION

1" x �" SLOTTED

TYPE #2 CONNECTOR DETAIL

6
"

H

2
"

12" CENTERS (MAX.)

HOLES EQUALLY SPACED @

A AW

OVERALL WIDTH

WELDED TOGETHER

BOLTED OR SPOT

AS END SECTIONS)

EXTENSION (SAME GAGE

OPTIONAL TOE PLATE

END SECTION

TOP OF SLOPED

PIPE
PIPE DIA.

(SEE SECTION A-A)

LENGTH OF END SECTION

REINFORCED EDGE FULL

A

A

6
"

6
"

H

2
"

DRAINAGE BARS

OPTIONAL CROSS

*

*OPTIONAL BARS (TYP.)

OF THE END SECTION

VARY DEPENDING ON THE LENGTH

NUMBER OF BARS REQUIRED WILL

SLOPE

MAX. SPAN

24"

L

P
I
P

E
 

D
I
A
.

4
"

SIDE LUG

SIDE LUG

FRONT VIEW PIPE ARCH

TO THE PIPE, AND CROSS DRAINAGE BARS.

INCLUDING THE TOE PLATE, EXCAVATING, BACKFILLING, CONNECTING

FURNISHING AND INSTALLING THE END SECTION COMPLETE IN PLACE,

GRATE OF THE DIAMETER SPECIFIED, WHICH SHALL INCLUDE

UNIT PRICE PER EACH FOR METAL END SECTION (SPECIAL) WITH

THESE END SECTIONS WILL BE PAID FOR AT THE CONTRACT

 

DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES.

 

ALL END SECTIONS.

HOLES FOR BAR ATTACHMENTS SHALL BE PROVIDED ON

 

APPLICATIONS.

TYPICALLY THE CROSS BARS ARE USED ON CROSS DRAIN

 

TYPICALLY PARALLEL BARS ARE PLACED ON 24" CENTERS.

 

40 GALVANIZED STEEL PIPE.

OPTIONAL BARS - BARS WHEN SPECIFIED, SHALL BE SCHEDULE

 

SHALL BE OVERALL WIDTH LESS 6 INCHES BY 8 INCHES HIGH.

ARE TO BE THE SAME GAGE AS END SECTIONS.  DIMENSIONS

TOE PLATE EXTENSIONS - WHEN REQUIRED, TOE PLATE EXTENSIONS

 

RODS AND LUGS.

TYPE #1 STRAPS, ALL OTHER SIZES ATTACH WITH TYPE #2

CONNECTORS - ROUND SIZES THRU 24" ATTACH TO PIPE WITH
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