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MAUTINO 2019 BUREAU

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13. 90 LBS / ACRE

90 LBS / ACRE

90 LBS / ACRE

0.056 TON / SQ YD * IN

0.25 LB / SQ FT

0.05 LB / SQ FT

2.05 TON / CU YD

2.05 TON / CU YD

  POTASSIUM FERTILIZER NUTRIENT

  PHOSPHOROUS FERTILIZER NUTRIENT

  NITROGEN FERTILIZER NUTRIENT

SEEDING AREAS:

  HOT-MIX ASPHALT SURFACE/ BINDER (112 lbs.)

  BITUMINOUS MATERIAL (PRIME COAT) (ON AGGREGATE)

  BITUMINOUS MATERIAL (TACK COAT) (ON PAVEMENT)

HOT-MIX ASPHALT

SUBBASE GRANULAR MATERIAL, TYPE B

AGGREGATE (SURFACE, BASE, SUBBASE OR BACKFILL)

...........................................

.....................................

............................................

....................

.......

...........

..................................

.............

RATES OF APPLICATION TABLE

HIGHWAY STANDARDS

COMMITMENTS
1. NONE.

GENERAL NOTES

MATERIALS.

THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS IN THE FIELD PRIOR TO CONSTRUCTION AND ORDERING OF 

LOCATIONS TO BE SEEDED WILL BE DETERMINED BY THE ENGINEER.

SEEDING SHALL NOT BE PERMITTED AT ANY TIME WHEN THE GROUND IS FROZEN, WET, OR IN AN UNTILLABLE CONDITION. 

EXPENSE.

DISTURBED BY THE CONTRACTOR OUTSIDE THE PROPOSED CONSTRUCTION LIMITS SHALL BE SEEDED AT THE CONTRACTOR'S 

ALL AREAS DISTURBED FOR ANY REASON SHALL BE PERMANENTLY SEEDED AS DIRECTED BY THE ENGINEER.  ALL AREAS 

HORIZONTAL COORDINATES ARE BASED ON THE ILLINOIS STATE PLANE COORDINATE SYSTEM, NAD 83 (1983).

ALL ELEVATIONS SHOWN ON THE PLANS ARE BASED ON NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

THE CONTRACTOR SHALL NOTIFY IDOT AT LEAST 48 HOURS IN ADVANCE OF THE START OR RESTART OF CONSTRUCTION.

THE ILLINOIS DEPARTMENT OF TRANSPORTATION AS SHOWN ON THE SCHEDULE OF HIGHWAY STANDARDS ON THIS SHEET.

ANY STANDARDS REFERENCED THROUGHOUT THE PLANS SHALL BE INTERPRETED TO BE THE LATEST HIGHWAY STANDARDS OF 

FOR STABILIZATION, ALL TYPE III BARRICADES SHALL REQUIRE A MINIMUM OF FOUR SAND BAGS PER BARRICADE.

STANDARDS AND SPECIAL PROVISIONS FOR ADDITIONAL DETAILS. ALL SIGNS SHALL BE INCLUDED IN THE PAY ITEM.

TRAFFIC CONTROL ITEMS SHALL BE PAID FOR BY LUMP SUM TRAFFIC CONTROL AND PROTECTION, (SPECIAL). SEE HIGHWAY 

EXCEPT AS NOTED ON THE PLANS, PAVEMENT GRADES SHOWN ARE AT THE TOP OF PAVEMENT SURFACES.

HIS OPERATIONS.

SHALL BE RESPONSIBLE FOR PROTECTING ALL UTILITIES AND SHALL BE LIABLE FOR ANY DAMAGE TO THEM RESULTING FROM 

CONTRACTOR SHALL VERIFY LOCATION OF ALL EXISTING UTILITIES BEFORE BEGINNING CONSTRUCTION.  THE CONTRACTOR 

INFORMATION FOR EXCAVATORS SYSTEM.  1-800-892-0123 OR 811.

COST SHALL BE ADDED TO THE CONTRACT RESULTING FROM UTILITY CONFLICTS. J.U.L.I.E. - JOINT UTILITY LOCATION 

INVESTIGATED AND REMEDIAL ACTION TAKEN PRIOR TO INTERRUPTION OF THE CONTRACTOR'S PROGRESS. NO ADDITIONAL 

COORDINATE HIS CONSTRUCTION ACTIVITIES WITH THE VARIOUS UTILITY OWNERS. ALL POTENTIAL CONFLICTS SHALL BE 

UTILITIES INTERFERENCES ARE NOT ANTICIPATED ON THIS CONTRACT. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO 

PROVISIONS INCLUDED IN THE CONTRACT DOCUMENTS.

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION", ADOPTED APRIL 1, 2016, THESE PLANS AND THE SPECIAL 

ALL CONSTRUCTION SHALL BE DONE IN ACCORDANCE WITH THE ILLINOIS DEPARTMENT OF TRANSPORTATION "STANDARD 

BLR 21-9

BLR 18-6

BLR 17-4

BLR 14-12

701901-08

701011-04

604021-03

420001-09

280001-07

001006

001001-02

000001-07

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

TRAFFIC CONTROL DEVICES - DAY LABOR MAINTENANCE

TRAFFIC CONTROL DEVICES - DAY LABOR CONSTRUCTION

PORTLAND CEMENT CONCRETE PAVEMENT (NONREINFORCED)

TRAFFIC CONTROL DEVICES

OFF-RD MOVING OPERATIONS, 2L, 2W, DAY ONLY

BASE FRAME AND LIDS, TYPE 5

PAVEMENT JOINTS

TEMPORARY EROSION CONTROL SYSTEMS

DECIMAL OF AN INCH AND OF A FOOT

AREAS OF REINFORCEMENT BARS

STANDARD SYMBOLS, ABBREVIATIONS AND PATTERNS

1

RJT

NONE 1

MAUTINO SF&W AREA

GENERAL NOTES, HIGHWAY STANDARDS, COMMITMENTS
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MAUTINO 2019 BUREAU

EXISTING TYPICAL SECTION

VARIESVARIES

EXISTING TYPICAL SECTION
1

2

¡ MAUTINO PARK ROAD

MAUTINO PARK ROAD - ROAD WIDENING

MAUTINO PARK ROAD - CULVERT REPLACEMENT

¡ MAUTINO PARK ROAD

EXISTING BITUMINOUS SURFACE TREATMENT

4.5'4.5'

18' & VARIES

EXISTING AGGREGATE

EXISTING AGGREGATE BASE

& VARIES & VARIES

VARIES

TCO

1N.T.S. 2

MAUTINO SF&W AREA

TYPICAL SECTIONS
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MAUTINO 2019 BUREAU

PROPOSED TYPICAL SECTION
1

PROPOSED TYPICAL SECTION
2

¡ MAUTINO PARK ROAD

MAUTINO PARK ROAD - ROAD WIDENING

2.0% 2.0% 8.0%8.0%

4.5' 6.0'5.0'

.5'

4.5'6.0' 5.0'

.5'

AGGREGATE BASE COURSE, TYPE B, 8"

MAUTINO PARK ROAD - CULVERT REPLACEMENT

¡ MAUTINO PARK ROAD

PCC PAVEMENT, 6"

SUBBASE GRANULAR MATERIAL, TYPE A, 4"

2.0%
8.0% 2.0%

1:31:3

1:3

8.0%

1:3

4.0'

2.0'

20.0'6.0'

TOPSOIL FURNISH & PLACE, 3"

TOPSOIL FURNISH & PLACE, 3"

BITUMINOUS SURFACE TREATMENT

(CLASS A-3)

18.0' (BITUMINOUS SURFACE TREATMENT)

NOTE: 1. BITUMINOUS SURFACE TREATMENT (CLASS A-3) USED ON ROAD WIDENING SECTION (STA. 0+00 TO 12+10)
  
  2. BITUMINOUS SURFACE TREATMENT (CLASS A-2) USED ON EXISTING ROAD OUTSIDE OF ROAD WIDENING SECTION

TCO

2N.T.S. 2

MAUTINO SF&W AREA

TYPICALS SECTIONS
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MAUTINO 2019 BUREAU

HORIZONTAL ALIGNMENT
NOT TO SCALE

P
O

T
 
S
ta
 
1
2

+
4
0
.9

9

P
I 
 
S
ta
 
1
0

+
4
0
.9

9

P
I 
 
S
ta
 
8

+
7
3
.3

0

 9  10+00
 12 11 8

P
I 
 
S
ta
 
7

+
6
5
.0

8

 4

P
I 
 
S
ta
 
4

+
0
5
.0

1

 5+00  6  7

P
I 
 
S
ta
 
6

+
5
6
.8

6

P
I 
 
S
ta
 
5

+
3
0
.9

4

P
I 
 
S
ta
 
2

+
9
8
.5

8

P
T
 
S
ta
 
2

+
4
8
.5

8

 3 2

 1

P
C
 
S
ta
 
0
+

8
0
.0

4

P
I 
 
S
ta
 
0
+

7
0
.0

4

P
T
 
S
ta
 
0
+

5
5
.0

4

P
I 

S
ta
 
0
+

3
0
.0

4

P
C
 
S
ta
 
0
+

0
5
.0

0

P
O

T
 
S
ta
 
0
+

0
0
.0

0

P
I 

S
ta
 
1
+

6
4
.9

3

 0+00

3

MAUTINO PARK ROAD (ROAD WIDENING AREA)

PROP. CURVE 017708_BL_P_3

PI STA. = 0+30.04

R = 570.00'

T = 25.04'

L = 50.04'

E = 0.55'

e = _____

T.R. = _____

S.E. RUN = _____

P.C. STA. = 0+05.00

P.T. STA. = 0+55.04

PROP. CURVE 017708_BL_P_8

PI STA. = 1+64.93

R = 573.00'

T = 84.88'

L = 168.54'

E = 6.25'

e = _____

T.R. = _____

S.E. RUN = _____

P.C. STA. = 0+80.04

P.T. STA. = 2+48.58

NOT TO SCALE

 9  10+00
 12 11 8 4  5+00  6  7

 3 2

 1

 0+00

3

MAUTINO PARK ROAD (ROAD WIDENING AREA)

CTRL PT#204

CTRL PT#205

CTRL PT#203

CTRL PT#202

CTRL PT#200

CTRL PT#201

CONTROL POINTS

BM #1

BM #2

RJT

AS SHOWN

MAUTINO SF&W AREA

ALIGNMENT, TIES & BENCHMARKS

1 2
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MAUTINO PARK ROAD (CULVERT REPLACEMENT AREA)

HORIZONTAL ALIGNMENT
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SEE DETAILS, SHEET 43.
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PCC PAVEMENT, 6"

A

A FURNISHED EXCAVATION,

SEE DETAIL THIS SHEET

CULVERT PLAN
3
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SEE DETAIL THIS SHEET

BOX CULVERT, 4'x2'

PRECAST CONCRETE
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&
 
b
o
t
.

*

3'-0"

1'-0"

granular material

Min. 6" thick bed of porous

1'-0"

¡ Joint

Restraint angle

typ.

1'-4" 1'-4"

3'-0"

(Sheet 1 of 2)

Headwall

Concrete Box Culverts

Pay Limits for Precast

¡ 3" Ø Drain hole

S
e
e
 
S
e
c
t
io

n
 
E
-
E

material

Porous granular

typ.

2'-0"

W
a
ll

C
u
lv

e
r
t

(Showing end section tie details)

2
'-

6
"

*

6"

3
"

3
"

8' cts. max., typ.

3" Ø Drain holes

t
y
p
.

6
"

placed at midheight.

8'-0" shall only require one culvert tie

with a total vertical height less than

Precast box culvert end section joints

6"

4
"

1"

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"

6
"

clear reinforcement).

concrete (Adjust location to

3" Ø PVC drain cast with the

3
"

geotextile fabric.

completely wrapped in nonwoven

opening. Block of aggregate shall be

CA11 coarse aggregate placed over drain

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

in the contract unit price for the associated work.)

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

(All costs associated with furnishing and constructing the above 

H

V

R
is

e

Span

Toewall

s
e
c
t
io

n
 
t
ie

s

C
u
lv

e
r
t
 
e
n
d

3"

SCB-TES 2-17-2017

C D

D

B B

C

END VIEW

GENERAL NOTES

A A

E E

SECTION B-B

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

SECTION A-A

ELEVATION

PLAN

16
5

"
4

3
1

bottom leg of angle

" Ø hole in4
1¡ 1

typ.

"4
31

typ.

"4
12

" ¢2
1

¢ washer

"16
5" x 4

1" x 24
12

anchor rod with

" Ø hole for 1" Ø4
1¡ 1

(to be removed with formwork)

" Square foam blockout around PVC drain2
1

" Tie ¢4
1

in culvert walls

" Ø formed holes8
1installed in 1

" ¢ washers 16
5" x 4

1" x 24
12

¡ 1" Ø anchor rods with

" Tie ¢4
1

Slotted hole, typ.

"2
1" x 24

1¡ 1

sheet for required modifications.

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

1080.01.  The minimum weight of the fabric shall be 6 oz. / sq. yd..

  Nonwoven geotextile fabric shall conform to the requirements of Article

Standard Specifications unless noted otherwise.

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

culvert number specified.

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

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

  All costs associated with furnishing and installing or constructing the

using core bits in lieu of using formed holes.

and the nut. Holes in the walls for the culvert tie assembly may be drilled

provided on the bolt and nut to verify relative rotation between the bolt

of the nuts for anchor rods installed in the walls. Match marks shall be

 turn on one2
1brought to a snug tight condition followed by an additional 

for the anchor rods. Anchor rods connecting precast sections shall be

" plate washers shall be provided under each nut required16
5" x 4

1" x 24
12

according to the requirements of AASHTO M 111 or M 232 as applicable.

Specifications. All components of the culvert tie detail shall be galvanized

angle shall conform to the requirements of Article 1006.04 of the Standard

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

  1" Ø anchor rods for the culvert ties shall conform to the requirements

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

Sections shall be determined by the Contractor.

number of precast box sections required to construct Box Culvert End

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

Concrete Box Culverts except as modified herein.

the design of the portion of the culvert within the limits of Precast

C 1577 as required for 

Box Culvert End Sections shall be according to the requirements of ASTM

  Typical box section dimensions, materials, and reinforcement details for

culvert number specified.

the contract unit price per each for Box Culvert End Sections of the

each end of each culvert being one each.  End sections will be paid for at

modified herein. This work will be measured for payment as each, with

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

"2
1� 6" x 4" x 

DJM
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See General Notes regarding number of required segments.

Box Culvert End Section Length (See General Plan and Elevation sheet)
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sheet for required modifications.

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

1080.01.  The minimum weight of the fabric shall be 6 oz. / sq. yd..

  Nonwoven geotextile fabric shall conform to the requirements of Article

Standard Specifications unless noted otherwise.

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

culvert number specified.

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

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

  All costs associated with furnishing and installing or constructing the

using core bits in lieu of using formed holes.

and the nut. Holes in the walls for the culvert tie assembly may be drilled

provided on the bolt and nut to verify relative rotation between the bolt

of the nuts for anchor rods installed in the walls. Match marks shall be

 turn on one2
1brought to a snug tight condition followed by an additional 

for the anchor rods. Anchor rods connecting precast sections shall be

" plate washers shall be provided under each nut required16
5" x 4

1" x 24
12

according to the requirements of AASHTO M 111 or M 232 as applicable.

Specifications. All components of the culvert tie detail shall be galvanized

angle shall conform to the requirements of Article 1006.04 of the Standard

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

  1" Ø anchor rods for the culvert ties shall conform to the requirements

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

Sections shall be determined by the Contractor.

number of precast box sections required to construct Box Culvert End

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

Concrete Box Culverts except as modified herein.

the design of the portion of the culvert within the limits of Precast

C 1577 as required for 

Box Culvert End Sections shall be according to the requirements of ASTM

  Typical box section dimensions, materials, and reinforcement details for

culvert number specified.

the contract unit price per each for Box Culvert End Sections of the

each end of each culvert being one each.  End sections will be paid for at

modified herein. This work will be measured for payment as each, with

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

(Sheet 2 of 2)

construction joint

Optional bonded

4

5

6

7

8

9

10

11

12

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

Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

2
'-

3
"

T
o
e

w
a
ll

*
 
2
'-

6
"

**

*

typ.

v2

2
"±

1'-0"

(Design Earth Cover < 2 ft)

1.

2.

3.

4.

5.

T
b

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

R
is

e

**

(See Section F-F)

4-h bars

t
y
p
.

9
"

placed as shown

6-#5 h1 bars
Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance with 

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.

1'-0"

6"

9
" 

1
" 

c
l.

1
" 

c
l.

s

9" 9"

#6 bar = 3'-11"

#5 bar = 3'-4"

#4 bar = 2'-8"

#3 bar = 2'-0"

Ts (in.)

0.22

0.25

0.40

0.44

0.48

0.52

0.55

0.35

0.39

0.42

0.45

0.49

0.35

0.38

t
y
p
.

1
" 

c
l.

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

grouted into toewall in 9" min.

#4 v1 bars drilled and

1'-0" cts., max.

#4 s1 bars at

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.

0.50

0.54

0.44

0.48

0.46

0.46 0.61

SCB-TES 2-17-2017

SECTION D-D

SECTION C-C

ALTERNATE SECTION D-D

F

F

SECTION F-F

HEADWALL ELEVATION

SECTION E-E

TOEWALL CONSTRUCTION SEQUENCE

BAR s1BAR s

t
y
p
.

1
" 

c
l.

As6 As7

Ts

As1m

As2

T
t

T
t

As5

As2

Ts

As4As4

As1m

As3 As3

T
b

T
b

As1m

As4

As3

Ts

T
b

As1m

As4

As1m

As3

T
b

Ts

As1m

(As1m reinforcement based upon welded wire reinforcement conforming to AASHTO M 55 or M 221).

(Spacing need not be less than 8")

#4 s bars at spacing = Tt

(T
t
 
+
 
6
")

As1m REINFORCEMENT

"
21

4

"
2

1
1

typ.

" cl.2
11 f

o
r
 
s
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

"
21

4

full length of span

" "¬" Drip notch4
3

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*(As1m).  v2 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 v2 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:

(in.�/ ft)

ℓ� DIMENSION

typ.

ℓ

t
y
p
.

ℓ�

t
y
p
.

ℓ

(Design Earth Cover ≥ 2 ft)

Top and bottom of headwall

2-#8 h bars (S ≥ 8'-0")

2-#7 h bars (S < 8'-0")

DJM
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DJM

ELEVATION

*Confirm slab & wall thickness with Precaster.

¡ Joint

Restraint angle

typ.

1'-0" 1'-0"

2'-4"

W
a
ll

C
u
lv

e
r
t

(Showing end section tie details)

6"

4
"

1"

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"

6
"

clear reinforcement).

concrete (Adjust location to

3" Ø PVC drain cast with the

3
"

geotextile fabric.

completely wrapped in nonwoven

opening. Block of aggregate shall be

CA11 coarse aggregate placed over drain

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

in the contract unit price for the associated work.)

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

(All costs associated with furnishing and constructing the above 

3"

SECTION B-B

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

SECTION A-A

16
5

"
4

3
1

bottom leg of angle

" Ø hole in4
1¡ 1

typ.

"4
31

typ.

"4
12

" ¢2
1

¢ washer

"16
5" x 4

1" x 24
12

anchor rod with

" Ø hole for 1" Ø4
1¡ 1

(to be removed with formwork)

" Square foam blockout around PVC drain2
1

" Tie ¢4
1

in culvert walls

" Ø formed holes8
1installed in 1

" ¢ washers 16
5" x 4

1" x 24
12

¡ 1" Ø anchor rods with

" Tie ¢4
1

Slotted hole, typ.

"2
1" x 24

1¡ 1

"2
1� 6" x 4" x 

typ.

2'-0"

Material

Porous Granular

R
is

e

2
'-

0
"

Span

4'-0"

END VIEW

Toewall
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BOX CULVERT END SECTIONS, CULVERT NO. 2
IIP

JCZ

GENERAL NOTES

grate detail sheet for required modifications.

  For end sections with traversable pipe grate systems, see

fabric shall be 6 oz. / sq. yd..

requirements of Article 1080.01.  The minimum weight of the

  Nonwoven geotextile fabric shall conform to the

503.11 of the Standard Specifications unless noted otherwise.

  Drain holes shall conform to the requirements of Article

number specified.

unit price for Box Culvert End Sections of the culvert

measured for payment but shall be included in the contract

constructing the toewall and culvert ties will not be

  All costs associated with furnishing and installing or

be drilled using core bits in lieu of using formed holes.

the nut. Holes in the walls for the culvert tie assembly may

bolt and nut to verify relative rotation between the bolt and

installed in the walls. Match marks shall be provided on the

 turn on one of the nuts for anchor rods2
1additional 

be brought to a snug tight condition followed by an

anchor rods. Anchor rods connecting precast sections shall

washers shall be provided under each nut required for the

" plate16
5" x 4

1" x 24
1M 111 or M 232 as applicable. 2

be galvanized according to the requirements of AASHTO

Specifications. All components of the culvert tie detail shall

requirements of Article 1006.04 of the Standard

steel for tie plate and restraint angle shall conform to the

the requirements of ASTM F1554, Grade 105. Structural

  1" Ø anchor rods for the culvert ties shall conform to

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

by the Contractor.

to construct Box Culvert End Sections shall be determined

only. Length and number of precast box sections required

  Number of segments shown in Elevation is for example

except as modified herein.

within the limits of Precast Concrete Box Culverts

required for the design of the portion of the culvert

be according to the requirements of ASTM C 1577 as

reinforcement details for Box Culvert End Sections shall

  Typical box section dimensions, materials, and

Sections of the culvert number specified.

the contract unit price per each for Box Culvert End

culvert being one each.  End sections will be paid for at

be measured for payment as each, with each end of each

Specifications except as modified herein. This work will

to the requirements of Section 540 of the Standard

  Box Culvert End Sections shall be constructed according
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DJM

Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

T
o
e

w
a
ll

*
 
2
'-

6
"

**

2
"±

1'-0"

T
b

placed as shown

6-#5 h1 bars

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

grouted into toewall in 9" min.

#4 v1 bars drilled and

1'-0" cts., max.

#4 s1 bars at

9
"

SECTION E-E

"
2

1
1

typ.

" cl.2
11

*

1.

2.

3.

4.

5.

**

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance with 

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.

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.

TOEWALL CONSTRUCTION SEQUENCE

1'-0"

6"

1
" 

c
l.

1
" 

c
l.

s

SECTION F-F

f
o
r
 
s
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

full length of span

" "¬" Drip notch4
3

Top and bottom of headwall

2-#8 h bars (S ≥ 8'-0")

2-#7 h bars (S < 8'-0")

4

5

6

7

8

9

10

11

12

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

2
'-

3
"

9" 9"

#6 bar = 3'-11"

#5 bar = 3'-4"

#4 bar = 2'-8"

#3 bar = 2'-0"

Ts (in.)

0.22

0.25

0.40

0.44

0.48

0.52

0.55

0.35

0.39

0.42

0.45

0.49

0.35

0.38

0.50

0.54

0.44

0.48

0.46

0.46 0.61

BAR s1BAR s

(As1m reinforcement based upon welded wire reinforcement conforming to AASHTO M 55 or M 221).

As1m REINFORCEMENT

"
21

4

"
21

4

(in.�/ ft)

ℓ� DIMENSION

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

(See Section F-F)

4-h bars
F

F

HEADWALL ELEVATION

(Spacing need not be less than 8")

#4 s bars at spacing = Tt(Design Earth Cover < 2 ft)

R
is

e

SECTION C-C

As6 As7

Ts

As1m

As2

T
t

T
t

As5

As2

Ts

As4As4

As1m

As3 As3

T
b

T
b

As1m

(Design Earth Cover ≥ 2 ft)

construction joint

Optional bonded

typ.

v2

SECTION D-D ALTERNATE SECTION D-D

As4

As3

Ts

T
b

As1m

As4

As1m T
b

Ts

As1m

typ.

ℓ

t
y
p
.

ℓ�

t
y
p
.

ℓ

"2
1min. embed. 4

" ø anchor bolts,2
1
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BOX CULVERT END SECTIONS, CULVERT NO. 2

  Shop drawings shall detail corner reinforcement in the walls.

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*(As1m).  v2 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 v2 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:

IIP

JCZ

to sidewalls

Reinforcement similiar

grate detail sheet for required modifications.

  For end sections with traversable pipe grate systems, see

fabric shall be 6 oz. / sq. yd..

requirements of Article 1080.01.  The minimum weight of the

  Nonwoven geotextile fabric shall conform to the

503.11 of the Standard Specifications unless noted otherwise.

  Drain holes shall conform to the requirements of Article

number specified.

unit price for Box Culvert End Sections of the culvert

measured for payment but shall be included in the contract

constructing the toewall and culvert ties will not be

  All costs associated with furnishing and installing or

be drilled using core bits in lieu of using formed holes.

the nut. Holes in the walls for the culvert tie assembly may

bolt and nut to verify relative rotation between the bolt and

installed in the walls. Match marks shall be provided on the

 turn on one of the nuts for anchor rods2
1additional 

be brought to a snug tight condition followed by an

anchor rods. Anchor rods connecting precast sections shall

washers shall be provided under each nut required for the

" plate16
5" x 4

1" x 24
1M 111 or M 232 as applicable. 2

be galvanized according to the requirements of AASHTO

Specifications. All components of the culvert tie detail shall

requirements of Article 1006.04 of the Standard

steel for tie plate and restraint angle shall conform to the

the requirements of ASTM F1554, Grade 105. Structural

  1" Ø anchor rods for the culvert ties shall conform to

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

by the Contractor.

to construct Box Culvert End Sections shall be determined

only. Length and number of precast box sections required

  Number of segments shown in Elevation is for example

except as modified herein.

within the limits of Precast Concrete Box Culverts

required for the design of the portion of the culvert

be according to the requirements of ASTM C 1577 as

reinforcement details for Box Culvert End Sections shall

  Typical box section dimensions, materials, and

Sections of the culvert number specified.

the contract unit price per each for Box Culvert End

culvert being one each.  End sections will be paid for at

be measured for payment as each, with each end of each

Specifications except as modified herein. This work will

to the requirements of Section 540 of the Standard

  Box Culvert End Sections shall be constructed according
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  Shop drawings shall detail corner reinforcement in the walls.

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*(As1m).  v2 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 v2 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:

GENERAL NOTES

IIP

DJM

JCZ
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runner pipe
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GENERAL NOTES

* Equal intermediate support spaces at 8'-0" max.

* Equal intermediate support spaces at 12'-0" max.

Cost included with Traversable Pipe Grate.       

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

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

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

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

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

with roadway.

  This standard shall only be used on concrete end sections not skewed more than ±15 degrees 

'' unless noted otherwise.2
1or plate shall be 1

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

Cost included with Traversable Pipe Grate for Concrete End Section.

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

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

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

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

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

with roadway.

  This standard shall only be used on concrete end sections not skewed more than ±15 degrees 

'' unless noted otherwise.2
1or plate shall be 1

  The minimum edge distance from the center of a hole to the free edge of a structural shape 
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TRAVERSABLE PIPE GRATE FOR CONCRETE END SECTION
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GATE DETAILS

INDUSTRIAL HINGES

GATE FRAME

2" X 2" GALVANIZED STEEL 

4" X 7' GALVANIZED STEEL GATE POSTS

ROD TIGHTENERS

ADJUSTABLE TRUSS

STOP SIGN, MUTCD

GATE LOCK ASSEMBLY

OF THE GATE

CLASS SI CONCRETE INCLUDED IN THE COST

12" X 48" CONCRETE FOOTINGS

A

C
B

A

ROADWAY

PLAN VIEW

PLAN VIEW

PLAN VIEW SIDE VIEW

GATE LOCK ASSEMBLY

TOP GATE HINGE

HORIZONTAL PANEL DETAIL

DETAIL AT BOTTOM HINGEDETAIL AT TOP HINGEAUTOMATIC GATE KEEPER

4" � GATE POST WITH CAP

PREVENT REMOVAL (TYP.)

BURR THREADS TO 

THREADED ROD

1" Ø X 12"

NUT AND WASHER (TYP.)

2" X 2" SQUARE TUBING

" Ø COLLAR2
1

2

2" � PIPE

1/2" PLATE

5
"

"2
1

2

1"

"
21

3

TO LEVEL GATE

ADJUST AS NECESSARY

2" X 2" SQUARE TUBING

1/2" LOCK HOLE

PLATE WELDED TO GATE

13" X 5" X 1/4" STEEL

"2
1

2

6"

6" 5"

24"

4" 4"

12"

PIPE CLAMP

2" Ø KEEPER POST

" Ø COLLAR2
1

2

2' X 2" SQUARE TUBING 2' X 2" SQUARE TUBING

2" � PIPE

6
"

2' X 2" SQUARE TUBING

" Ø COLLAR2
1

2

2' X 2" SQUARE TUBING

2" � PIPE

4
"

STOP

LOCATIONS A B C

30

30

4

4

3

3

MIRROR LAKE PARKING LOT

HIGH WALL LAKE PARKING LOT

NOTES:

ENGINEER PRIOR TO MANUFACTURING GATE

CONTRACTOR SHALL VERIFY DIMENSION "A" WITH

TCO

MAUTINO SF&W AREA

DETAILS

MAUTINO SF&W AREA

DETAILS

1 2N.T.S.
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MAUTINO 2019 BUREAU

WEIR PLAN

INV. 689.49

13
"x

7.
5"

CM
P

GVL

LAKE

LAKE

6
9
2

6
9
2 6

9
3

6
9
3

6
9
4

6
9
4

6
9
5

6
9
5

6
9
6

6
9
6

A

A

B

B

CONTROL POINT #1

CONTROL POINT #2

WEIR TOP ELEVATION = 693.93

EXIST. CONC. WEIR

A
C

C
E
S
S
 
R

O
A

D

STONE RIPRAP, CLASS A3

3

INV. = 689.49

4

1

13'x7.5' ELIP. CMP

NEW TOP WEIR ELEV = 693.93

ANCHOR WALL, TYP

ANCHOR WALL, TYP

16.5'

30.0'

2
'

D
E

E
P

3
.0
'

3
.0
'

TYP

2
'

D
E

E
P

NEW TOP WEIR

ELEV = 693.93

7.5' 5.0' 7.5'

6
"

1.8% 1.8%

6
"

12.3' 12.3'

6
"

6"

WELED WIRE FABRIC, (USE

12" MIN. OVERLAP), TYP.

(N.T.S.)

(N.T.S.)

NOTE: REINFORCE WITH 6"x6" - W4.0 WELDED WIRE FABRIC, WEIGHING 58lbs PER 100 Sq Ft.

WEIR SECTION "A"

WEIR SECTION "B"

STONE RIPRAP,

CLASS A3

8
"

RJT

MAUTINO SF&W AREA

DETAILS

MAUTINO SF&W AREA

DETAILS

N.T.S. 2 2
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