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or under my direct personal supervision and that I am a duly licensed
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Dial 811 or 1-800-892-0123

Know what's below.

Callbefore you dig.
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1
TREE REMOVAL (6 to 15 UNIT DIAMETER)

UNIT 1870

2
TREE REMOVAL (OVER 15 UNIT DIAMETER)

UNIT 1332

3
TREE TRUNK PROTECTION

EACH 11

4
TREE ROOT PRUNING

EACH 11

5
REMOVAL AND DISPOSAL OF
UNSUITABLE MATERIAL CU. YD. 1385

6
CHANNEL EXCAVATION

CU. YD. 13850

* 7
FURNISH AND PLACE EMBANKMENT,
SPECIAL CU. YD. 50

8
POROUS GRANULAR EMBANKMENT

CU. YD. 360

9
TRENCH BACKFILL

CU. YD. 2650

10
GEOTECHNICAL FABRIC FOR GROUND
STABILIZATION SQ YD 1520

11
TOPSOIL EXCAVATION AND PLACEMENT

CU. YD. 3465

* 12
TOPSOIL FURNISH AND PLACE, 6"

SQ. YD. 695

13
EXPLORATION TRENCH 72 INCHES
DEPTH LIN FT. 50

14
EXPLORATION TRENCH 144 INCHES
DEPTH LIN FT. 50

15
SEEDING, CLASS 1B

ACRE 1.125

16
NITROGEN FERTILIZER NUTRIENT

LBS 101

17
POTASSIUM FERTILIZER NUTRIENT

LBS 101

18
MULCH, METHOD 2

ACRE 1.02

* 19
EROSION CONTROL BLANKET, DS75

SQ. YD. 1245

* 20
EROSION CONTROL BLANKET, S75-BN

SQ. YD. 4200

* 21
HEAVY EROSION CONTROL BLANKET,
SC-150-BN SQ. YD. 9000

22
TREES,  QUERCUS BICOLOR, 2.5"
CALIPER EACH 7

23
TREES,  PLATANUS OCCIDENTALIS, 2.5"
CALIPER EACH 8

24
TREES,  QUERCUS RUBBA, 2.5" CALIBER

EACH 21

25
TREES, JUGLANS NIGRA, 2.5" CALIBER

EACH 4

26
TREES, QUERCUS ROBUR, 2.5" CALIBER

EACH 5

27
TREES,  THUJA OCCIDENTALIS, 6' HIGH
CALIBER EACH 36

28
TEMPORARY DITCH CHECKS

FOOT 660

29
PERIMETER EROSION BARRIER

FOOT 3200

30
INLET FILTERS

EACH 37

* 31
TEMPORARY EROSION CONTROL
SEEDING POUND 410

* 32
STONE RIPRAP, CLASS A1

SQ. YD. 2305

* 33
STONE RIPRAP, CLASS A5

SQ. YD. 1700

* 34
STONE HAND PLACED RIPRAP, CLASS A5

SQ. YD. 295

* 35
STONE RIPRAP, CLASS A7

SQ. YD. 31

36
FILTER FABRIC

SQ. YD. 2305

37
SUB-BASE GRANULAR MATERIAL, TYPE
C, 4" SQ. YD. 423

38
AGGREGATE BASE COURSE, TYPE B, 4"

SQ. YD. 340

39
AGGREGATE BASE COURSE, TYPE B, 6"

SQ. YD. 1295

40
AGGREGATE BASE COURSE, TYPE B, 12"

SQ. YD. 423

41
BITUMINOUS MATERIALS (PRIME COAT)

LBS. 7740

42
BITUMINOUS MATERIALS (TACK COAT)

LBS. 710

43
HOT-MIX ASPHALT SURFACE COURSE,
MIX D, N50 TON 265

44
HOT-MIX ASPHALT BINDER COURSE,
IL-19.0, N50 TON 74

45
LEVELING BINDER (MACHINE METHOD),
N50 TON 25

* 46
PORTLAND CEMENT CONCRETE
DRIVEWAY PAVEMENT, 6" (COMPLETE) SQ. YD. 50

* 47
HOT-MIX ASPHALT DRIVEWAY
PAVEMENT, 3" (COMPLETE) SQ. YD. 395

* 48
PORTLAND CEMENT CONCRETE
SIDEWALK, 5" (COMPLETE) SQ. FT. 3730

* 49
PROWAG CURBING

LIN FT 61

50
DETECTABLE WARNINGS

SQ. FT. 104

51
PAVEMENT REMOVAL

SQ. YD. 1335

52
HOT-MIX ASPHALT SURFACE REMOVAL,
BUTT JOINT SQ. YD. 42

* 53
HOT-MIX ASPHALT SURFACE REMOVAL,
EDGE GRIND SQ. YD. 66

54
DRIVEWAY REMOVAL

SQ. YD. 470

55
SIDEWALK REMOVAL

SQ. FT. 4920

56
COMBINATION CURB AND GUTTER
REMOVAL LIN FT. 1130

57
CLASS D PATCHES, TYPE 4, 6"

SQ. YD. 1250

58
CLASS D PATCHES, TYPE 4, 9.5"

SQ. YD. 200

* 59
REMOVAL OF EXISTING STRUCTURES
(SOUTH AVE CULVERT) EACH 1

* 60
REMOVAL OF EXISTING STRUCTURES
(INDIANA AVE CULVERT) EACH 1

* 61
REMOVAL OF EXISTING STRUCTURES
(ILLINOIS AVE CULVERT) EACH 1

* 62
REMOVAL OF EXISTING STRUCTURES
(9TH AVE CULVERT) EACH 1

* 63
CAST-IN-PLACE CONCRETE RETAINING
WALL REMOVAL LIN FT. 330

64
STRUCTURE EXCAVATION

CU. YD. 31

65
NAME PLATES

EACH 3

* 66
SEGMENTAL CONCRETE BLOCK WALL #1
(INDIANA AVE - SOUTH SIDE) SQ. FT. 157

* 67
SEGMENTAL CONCRETE BLOCK WALL #2
(INDIANA AVE - NORTH SIDE) SQ. FT. 217

* 68
SEGMENTAL CONCRETE BLOCK WALL #3
(ILLINOIS AVENUE - SOUTH SIDE) SQ. FT. 88

* 69
SEGMENTAL CONCRETE BLOCK WALL #4
(ILLINOIS AVENUE - NORTH SIDE) SQ. FT. 80

* 70
SEGMENTAL CONCRETE BLOCK WALL #5
(10TH AVENUE -WEST SIDE) SQ. FT. 234

* 71
SEGMENTAL CONCRETE BLOCK WALL #6
(PEDESTRIAN PATH) SQ. FT. 144

72
PRECAST CONCRETE BOX CULVERT, 12'
X 6' LIN FT. 583

73
BOX CULVERT END SECTIONS #1 (SOUTH
AVENUE) EACH 4

74
BOX CULVERT END SECTIONS #2
(INDIANA AVENUE) EACH 2

75
BOX CULVERT END SECTIONS #3
(ILLINOIS AVENUE) EACH 2

76
TRAVERSABLE PIPE GRATE

FOOT 559

77
PRECAST REINFORCED CONCRETE
FLARED END SECTIONS, 12" EACH 1

78
METAL END SECTIONS, 12"

EACH 1

79
METAL END SECTIONS, 15"

EACH 2

80
GRATING FOR CONCRETE FLARED END
SECTION, 12" EACH 1

81
STORM SEWERS, CLASS B, TYPE 2, 12"
PVC D3034 SDR-26 LIN FT. 324

82
STORM SEWERS, CLASS A, TYPE 2, 15"
RCP LIN FT. 5

83
STORM SEWERS, CLASS B, TYPE 2, 15"
PVC D3034 SDR-26 LIN FT. 242

84
STORM SEWER REMOVAL, 4"

LIN FT. 20

85
STORM SEWER REMOVAL, 6"

LIN FT. 3

86
STORM SEWER REMOVAL, 10"

LIN FT. 95

87
STORM SEWER REMOVAL, 12"

LIN FT. 500

88
STORM SEWER REMOVAL, 15"

LIN FT. 220

* 89
DUCTILE IRON WATER MAIN, CLASS 52,
8" LIN FT. 150

* 90
WATER MAIN IN CASING PIPE, 8",
DUCTILE IRON PIPE CLASS 52 LIN FT. 196

* 91
WATER MAIN CASING PIPE INSULATION

LIN FT. 169

* 92
CONNECTIONS TO EXISTING WATER
MAIN EACH 6

93
CATCH BASINS, TYPE B, 4' DIAMETER,
TYPE 1 FRAME, CLOSED LID EACH 4

94
CATCH BASINS, TYPE B, 4' DIAMETER,
TYPE 11 FRAME AND GRATE EACH 3

95
INLETS, 2' DIAMETER, TYPE 11 FRAME
AND GRATE EACH 1

96
MANHOLES TO BE ADJUSTED WITH NEW
FRAME AND CLOSED LID, TYPE 1 EACH 2

97
CATCH BASINS TO BE ADJUSTED WITH
NEW TYPE 11 FRAME AND GRATE EACH 1

98
VALVE VAULTS TO BE ADJUSTED WITH
NEW FRAME AND CLOSED LID, TYPE 1 EACH 1

* 99
TYPE 11 FRAME AND GRATE, SPECIAL

EACH 8

100
REMOVING CATCH BASINS

EACH 3

101
REMOVING MANHOLE

EACH 5

102
REMOVING INLETS

EACH 9

103
REMOVE EXISTING FLARED END
SECTION EACH 1

104
REMOVE EXISTING VALVE AND VAULT

EACH 1

105
COMBINATION CONCRETE CURB &
GUTTER, B-6.12 LIN FT 1215

106
CHAIN LINK FENCE, 5'

LIN FT 172

* 107
SPLIT RAIL WOOD FENCE

LIN FT 638

* 108
BOARD-ON-BOARD WOOD FENCE, 6'

LIN FT 88

109
REGULATED SUBSTANCES
PRE-CONSTRUCTION PLAN L SUM 1

110
ON-SITE MONITORING OF REGULATED
SUBSTANCES DAYS 14

111
SOIL DISPOSAL ANALYSIS

EACH 1

112
NON-SPECIAL WASTE DISPOSAL

CU. YD. 5108

113
REGULATED SUBSTANCES FINAL
CONSTRUCTION REPORT L SUM 1

114
MOBILIZATION

L SUM 1

* 115
TRAFFIC CONTROL AND PROTECTION

L SUM 1

* 116
SIGN PANEL, TYPE 1

SQ. FT. 25.5

117
TELESCOPING STEEL SIGN SUPPORT

FOOT 103

118
THERMOPLASTIC PAVEMENT MARKING
- LINE 6 LIN FT 65

119
THERMOPLASTIC PAVEMENT MARKING
- LINE 24 LIN FT 14

120
CONSTRUCTION LAYOUT

L SUM 1

* 121
PEDESTRIAN TRUSS
SUPERSTRUCTURE L SUM 1

122
MEMBRANE WATERPROOFING
SYSTEM FOR BURIED STRUCTURES SQ YD 1000

* 123
CONCRETE DEBRIS REMOVAL FROM
CHANNEL LIN FT. 595

* 124
REMOVE AND STORE SELECT
FLAGSTONE SQ. YD. 294

* 125
SET SELECT FLAGSTONE

SQ. YD. 294

* 126
SANITARY SEWER NEW DROP
CONNECTION, 8" EACH 1

* 127
SANITARY SEWER NEW DROP
CONNECTION, 10" EACH 1

* 128
NEW VALVE, 8" GATE VALVE

EACH 6

* 129
VALVE VAULTS,  5' DIAMETER VAULT
WITH TYPE 1 FRAME, CLOSED LID EACH 6

* 130
REMOVE SANITARY SERVICE, SPECIAL

LIN FT. 290

* 131
REMOVE SANITARY SEWER, 8",
SPECIAL LIN FT. 170

* 132
REMOVE SANITARY SEWER, 10",
SPECIAL LIN FT. 755

* 133
ABANDON & FILL EXISTING SANITARY
SEWER, 6" LIN FT 105

* 134
ABANDON & FILL EXISTING SANITARY
SEWER, 10" LIN FT. 111

* 135
REMOVE WATER MAIN, 6", SPECIAL

LIN FT 350

* 136
SANITARY SEWER BYPASS PUMPING

L SUM 1

* 137
SANITARY SEWERS, 8", POLYVINYL
CHLORIDE ASTM D-3034 SDR 26 LIN FT 155

* 138
SANITARY SEWERS, 10", POLYVINYL
CHLORIDE ASTM D-3034 SDR 26 LIN FT. 1290

* 139
SANITARY SEWERS, HORIZONTALLY
DIRECTIONALLY DRILLED, 12" LIN FT. 212

* 140
SANITARY MANHOLES, 4' DIAMETER,
TYPE 1 FRAME, CLOSED LID EACH 14

* 141
SANITARY SEWERS IN CASING PIPE,
10", POLYVINYL CHLORIDE ASTM
D-3034 SDR 26

LIN FT. 81

* 142
SANITARY SEWER SERVICE, 6"

LIN FT. 80

* 143
SANITARY SERVICE CLEANOUT

EACH 1

* 144
TEMPORARY FLOW BYPASS

L SUM 1

* 145
DIVERSION WALL

EACH 2

* 146
SOIL PREPARATION

ACRE 3

* 147
SEEDING (SPECIAL - NATIVE SPECIES
VARIOUS) ACRE 3

* 148
CROSS VANE SPECIAL

EACH 18

* 149
MONITORING AND MAINTENANCE

YEARS 3

* 150
GROUTING RIPRAP IN-PLACE

CU. YD. 17

* 151
MAINTAIN AND REPAIR RESIDENTIAL
UP-LIGHTING SYSTEM L SUM 1

* 152
ITEMS AS ORDERED BY THE
ENGINEER L SUM 1
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PAVEMENT CORES SOUTH AVE.
Core
No. HMA Base Remarks

Type Depth Type Depth
IN IN

C-1 HMA 5.00 AGG 16.00



PAVEMENT CORES INDIANA AVE.
Core
No. HMA Base Remarks

Type Depth Type Depth
IN IN

C-2 HMA 4.75 AGG 15.25



PAVEMENT CORES ILLINOIS AVE.
Core
No. HMA Base Remarks

Type Depth Type Depth
IN IN

C-3 HMA 5.00 AGG 13.50
C-6 HMA 2.75 AGG 4.75



PAVEMENT CORES WALNUT AVE.
Core
No. HMA Base Remarks

Type Depth Type Depth
IN IN

C-4 HMA 3.25 AGG 4.75

PAVEMENT CORES S. 10th AVE.
Core
No. HMA Base Remarks

Type Depth Type Depth
IN IN

C-5 HMA 9.50 AGG 17.50
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(RR7)

(RR7)

(RR7)

(RR7)

(RR7)

(RR7)

(RR1 STONE MIN. 6" THICK)

(RR1 STONE MIN. 6" THICK)

(RR1 STONE MIN. 6" THICK)

BEDDING STONE SHALL BE USED AS CHINKING

STONE AFTER INSTALLATION OF THE FOOTER

AND HEADER STONES TO FILL ANY VOIDS

BETWEEN THE HEADER AND FOOTER STONES
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MESIC PRAIRIE SEED MIXTURE

Scientific name Common Name

Oz./Acre lbs./Acre

Grasses & Sedges:

Bouteloua curtipendula Side oats grama

37.8

Carex bicknellii Copper shouldered sedge

5.2

Panicum virgatum Switch grass

20.4

Schizachyrium scoparium

Little bluestem

128.0

Total Grasses

191.4 12.0

Forbs:

Asclepias tuberosa Butterfly weed

16.2

Coreopsis palmata Stiff coreopsis

9.5

Echinacea pallida Pale purple coneflower

17.0

Eryngium yuccifolium Rattlesnake master

10.6

Liatris pycnostachya Prairie blazing star

10.3

Monarda fistulosa Wild bergamot

0.4

Penstemon digitalis Foxglove beard tongue

0.8

Petalostemum purpurea Purple prairie clover

7.1

Rudbeckia hirta Black-eyed Susan

1.0

Ratibida pinnata Yellow coneflower

2.2

Rudbeckia subtomentosa Sweet black-eyed Susan

1.9

Symphyotrichum novae-angliae

New England aster

1.5

Tradescantia ohiensis Spiderwort

10.8

Total Forbs

89.2 5.6

Total All Species

280.7 17.5

Temporary Cover Crop:

Elymus canadensis Canada wild rye

16.0 1.0

Avena sativa Common oats

240.0 15.0

Wet-Mesic Prairie Seed Mixture

Scientific name Common Name

Oz./Acre lbs./Acre

Grasses & Sedges:

Carex scoparia Pointed broom sedge

3.7

Carex vulpinoidea Brown fox sedge

2.4

Leersia oryzoides Rice cut grass

3.2

Spartina pectinata Prairie cord grass

9.6

Panicum virgatum Switch grass

33.9

Total Grasses

52.9 3.3

Forbs:

Asclepias incarnata Swamp milkweed

20.1

Eryngium yuccifolium Rattlesnake master

15.2

Helenium autumnale Sneezeweed

1.1

Lobelia cardinalis Cardinal flower

0.5

Monarda fistulosa Wild bergamot

0.8

Oligoneuron riddellii

Riddell's goldenrod

1.6

Penstomen digitalis Foxglove beard tongue

1.3

Physostegia virginiana Obedient plant

4.9

Rudbeckia hirta Black eyed Susan

1.1

Rudbeckia subtomentosa Sweet black-eyed Susan

2.7

Ratibida pinnata Yellow coneflower

2.4

Symphyotrichum novae-angliae

New England aster

2.0

Zizia aurea Golden Alexanders

7.6

Total Forbs

61.4 3.8

Total Grasses, Sedges, & Forbs

114.2 7.1

Temporary Cover Crop:

Elymus virginicus Virginia wild rye

16.0 1.0

Elymus canadensis Canada wild rye

16.0 1.0

Avena sativa Common oats

240.0 15.0
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A

V
E

.

ILLINOIS AVE.

50+00
51+00

52+00
53+00

54+00

8
T

H
 
A

V
E

.

WALNUT AVE.



5
5
+

0
0

5
5
+

8
0

3
8
+

0
0

70+00 71+00 72+00 73+00 74+00

I
L
L
I
N

O
I
S

 
A

V
E

.

10TH AVE.



PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

See Std. 515001

ITEM UNIT TOTAL

Name Plates

Foot

Each

EachBox Culvert End Sections, Culvert No. 1

Precast Concrete Box Culverts,   12x6

STATION

BUILT 2020 BY

CITY OF ST. CHARLES

 LOADING HL-93

STR. NO.

2017 AASHTO LRFD Bridge Design

Specifications 8th Edition with interims

 

3,500 psi

65,000 psi

f'c

fy

=

=

FIELD UNITS

(Welded Wire Reinf.)

(Welded Wire Reinf.)

DESIGN SPECIFICATIONS

DESIGN STRESSES

GENERAL NOTES

NAME PLATE

TOTAL BILL OF MATERIAL

LOADING HL-93

PLAN

  The design fill height for this box is 0 to 2 ft. The precast box culvert sections

shall conform to the requirements of ASTM C 1577.

  Drain holes shall be provided on exterior culvert walls for each precast box

segment with a clear rise greater than 3 ft. The drain hole shall be located

within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,

and shall conform to the requirements of Article 503.11 of the Standard

Specification.

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

of the Standard Specifications. The minimum weight of the fabric shall be 6

ounces per square yard.  Precast concrete box culverts and box culvert end

sections shall be backfilled with Porous Granular Embankment below

the top of the box culvert extending to a vertical plane 2 ft from the exterior

sides of the culvert, 2 ft from the back face of the end sections, and not

closer than 2 ft from the face of embankment.

ELEVATION

Flow

Flow

3'-0"

2'-0"

6
"

(All costs associated with furnishing and constructing the above

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

in the contract unit price for the associated work.)

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Box

Culvert End Sections

3" Ø PVC drain cast with the concrete

(Adjust location to clear reinforcement)

DRAIN DETAIL

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Perimeter of fabric

shall be sealed to the concrete with mastic.

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

CA11 coarse aggregate placed over drain

opening.  Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

1

2

" Square foam blockout around PVC drain

(to be removed with formwork)

176

1

2

1
2
"

Pay limits for Membrane Waterproofing

System for Buried Structures &

Geocomposite Wall Drain

Geocomposite

wall drain

Membrane Waterproofing

for Buried Structures

Double Box Culverts

Sq Yd

Cu YdPorous Granular Embankment

Membrane Waterproofing System 306

109

10'-3

5

8

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

2

1

Inv. Elev.

709.52

44'-0"

Pay Limits for Precast Concrete Box Culverts

Varies

(12'-0" at Rt. L's to roadway)

Varies Varies

(12'-0" at Rt. L's to roadway)

Varies

Cr. Elev.

3" ∅ Drain Holes

(See General Notes)

6
'
-
0
"

1
'
-
0
"

1
'
-
0
"

6" Porous Granular

Material

℄ Illinios Avenue

Slope

44'-0"

Pay Limits for Precast Concrete Box Culverts

94'-0" Out to Out of Headwalls

47'-0" 47'-0"

1
'
-
0
"

1
2
'
-
0
"

1
'
-
0
"

3
"

1
'
-
0
"

1
2
'
-
0
"

1
'
-
0
"

Name Plate

℄ Culvert

Sta. 33+99.71

2

6

°

S

k

e

w

℄ Illinois Avenue

S

t

a

.

 

I

n

c

r

e

a

s

e

s

2'-0"

2'-0"

Limits for PGE (below top

of box culvert, typ. each side)

10'-3

5

8

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

2

1

Inv. Elev.

709.60



PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

ITEM UNIT TOTAL

Name Plates

Foot

Each

EachBox Culvert End Sections, Culvert No. 2

Precast Concrete Box Culverts,   12x6

(All costs associated with furnishing and constructing the above

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

in the contract unit price for the associated work.)

3,500 psi

65,000 psi

f'c

fy

=

=

FIELD UNITS

(Welded Wire Reinforcement)

(Welded Wire Reinforcement)

DESIGN STRESSES

GENERAL NOTES

TOTAL BILL OF MATERIAL

LOADING HL-93

DRAIN DETAIL

PLAN

  The design fill height for this box is 0 to 2 ft. The precast box culvert sections

shall conform to the requirements of ASTM C 1577.

  Drain holes shall be provided on exterior culvert walls for each precast box

segment with a clear rise greater than 3 ft. The drain hole shall be located

within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,

and shall conform to the requirements of Article 503.11 of the Standard

Specification.

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

of the Standard Specifications. The minimum weight of the fabric shall be 6

ounces per square yard.  Precast concrete box culverts and box culvert end

sections shall be backfilled with Porous Granular Embankment below

the top of the box culvert extending to a vertical plane 2 ft from the exterior

sides of the culvert, 2 ft from the back face of the end sections, and not

closer than 2 ft from the face of embankment.

ELEVATION

Flow

Flow

3'-0"

2'-0"

6
"

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Box

Culvert End Sections

3" Ø PVC drain cast with the concrete

(Adjust location to clear reinforcement)

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Perimeter of fabric

shall be sealed to the concrete with mastic.

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

CA11 coarse aggregate placed over drain

opening.  Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

1

2

" Square foam blockout around PVC drain

(to be removed with formwork)

See Std. 515001

STATION

BUILT 2020 BY

CITY OF ST. CHARLES

 LOADING HL-93

STR. NO.

2017 AASHTO LRFD Bridge Design Specifications

8th Edition with interims

DESIGN SPECIFICATIONS

NAME PLATE

274.5

1

2

1
2
"

Pay limits for Membrane Waterproofing

System for Buried Structures &

Geocomposite Wall Drain

Geocomposite

wall drain

Membrane Waterproofing

for Buried Structures

Double Box Culverts

Sq Yd

Cu YdPorous Granular Embankment

Membrane Waterproofing System 472

167

2

1

+

0

0

2

2

+

0

0

1

1

0

+

0

0

111
+00

1
2
'
-
0
"

2'-0"

Limits for PGE (below top

of box culvert, typ. each side)

2'-0"

1
'
-
0
"

1
'
-
0
"

1
2
'
-
0
"

1
'
-
0
"

1
'
-
0
"

3
"

℄ Culvert

Name Plate

S

t

a

.

 

I

n

c

r

e

a

s

e

℄ Indiana Avenue

Sta. 21+17.95

143
'-3"

 Ou
t to

 Ou
t of

 Head
walls

 alo
ng 

℄

℄ Culvert

R

1

1

'

-

6

3

8

"

R

3

9

'

-

9

3

8

"

Storm Sewer

Penetration, typ.

7th Ave. Creek

Alignment

Inv. Elev.

708.90

10'-3

5

8

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

Varies

(12'-0" at Rt. L's

to roadway)

Varies

Cr. Elev.

2

1

℄ Roadway

137'-3"

Pay Limits for Precast Concrete Box Culverts

Varies

(12'-0" at Rt. L's

to roadway)

3" ∅ Drain Holes

(See General Notes)

6" Porous Granular

Material

See Civil Sheets for

storm sewer penetration

inverts and pipe sizes.

Slope

Inv. Elev.

709.13

10'-3

5

8

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

2

1

6
'
-
0
"

1
'
-
0
"

1
'
-
0
"



PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

See Std. 515001

ITEM UNIT TOTAL

Name Plates

Foot

Each

EachBox Culvert End Sections, Culvert No. 3

Precast Concrete Box Culverts,   12x6

STATION

BUILT 2020 BY

STATE OF ILLINOIS

F.A. RT.   SEC.

 LOADING HL-93

STR. NO.

2018 AASHTO LRFD Bridge Design Specifications

8th Edition with interims

3,500 psi

65,000 psi

f'c

fy

=

=

FIELD UNITS

(Welded Wire Reinforcement)

(Welded Wire Reinforcement)

DESIGN SPECIFICATIONS

DESIGN STRESSES

GENERAL NOTES

NAME PLATE

TOTAL BILL OF MATERIAL

LOADING HL-93

PLAN

  The design fill height for this box is 0 to 2 ft. The precast box culvert sections

shall conform to the requirements of ASTM C 1577.

  Drain holes shall be provided on exterior culvert walls for each precast box

segment with a clear rise greater than 3 ft. The drain hole shall be located

within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,

and shall conform to the requirements of Article 503.11 of the Standard

Specification.

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

of the Standard Specifications. The minimum weight of the fabric shall be 6

ounces per square yard.  Precast concrete box culverts and box culvert end

sections shall be backfilled with Porous Granular Embankment below

the top of the box culvert extending to a vertical plane 2 ft from the exterior

sides of the culvert, 2 ft from the back face of the end sections, and not

closer than 2 ft from the face of embankment.

ELEVATION

Flow

Flow

126

1

4

1
2
"

Pay limits for Membrane Waterproofing

System for Buried Structures &

Geocomposite Wall Drain

Geocomposite

wall drain

Membrane Waterproofing

for Buried Structures

Double Box Culverts

Sq Yd

Cu YdPorous Granular Embankment

Membrane Waterproofing System 222

84

69'-0" Out to Out of Headwalls

34'-6"

1
'
-
0
"

1
2
'
-
0
"

1
'
-
0
"

3
"

1
'
-
0
"

1
2
'
-
0
"

1
'
-
0
"

Name Plate

℄ Culvert

Sta. 10+97.56

℄ South Avenue

S
t
a
.

I
n
c
r
e
a
s
e
s

2'-0"

Limits for PGE (below top

of box culvert, typ. each side)

34'-6"

27'-1

1

2

"

27'-1

1

2

"

Prop. Storm

Sewer Penetration

Prop. Storm

Sewer Penetration

7

7

8

" at Center

℄ Culvert

30'-1

1

2

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

3.5

1

Inv. Elev.

708.75

6" Porous Granular

Material

31'-6"

Pay Limits for Precast

Concrete Box Culverts

Varies

(12'-0" at Rt. L's

to roadway)

Varies

Cr. Elev.

3" ∅ Drain Holes

(See General Notes)

6
'
-
0
"

1
'
-
0
"

℄ South Avenue

Varies

(12'-0" at Rt. L's

to roadway)

Varies

1
'
-
0
"

31'-6"

Pay Limits for Precast

Concrete Box Culverts

See Roadway

Plans for Storm

Sewer Penetration

Inverts & Sizes

Slope

℄ Culvert

7 

7

8

"

30'-1

1

2

"

Pay Limits

for Box

Culvert End

Sections

3'-0"

3.5

1

Inv. Elev.

708.85



4x4 - W12xW12 WWR

(typ. top and bottom)

D

S

3" Ø Drain hole

See General Notes

S

P
a
y
 
L
i
m
i
t
s
 
f
o
r
 
P
r
e
c
a
s
t

C
o
n
c
r
e
t
e
 
B
o
x
 
C
u
l
v
e
r
t
s

P
a
y
 
L
i
m
i
t
s
 
f
o
r
 
B
o
x

C
u
l
v
e
r
t
 
E
n
d
 
S
e
c
t
i
o
n
s

GENERAL NOTES

E

4

5

°

R

D

TS

TS

D

 

/

 

2

C

R

S

TS TSS

8

"

1
'
-
0
"

3"

typ.

Span

(S)

Rise

(R)

A B C E

Concrete

Cu. Yd.

Double Cell Culvert Location

MCB-AES

PLAN

A

B

B

A
D

SECTION A-A

E E

END VIEW

C

C

D

APRON END SECTION DIMENSIONS

Tt , Tb , & Ts

12'-0"

4x4 - W6xW6 WWR (R ≤ 3'-0")

4x4 - W12xW12 WWR (R > 3'-0")

(typ. each face)

  Box Culvert End Sections shall be constructed according to the requirements of Section 540 of the

Standard Specifications except as modified herein. End sections will be paid for at the contract unit

price per each for Box Culvert End Sections.

  Box section dimensions, materials, and reinforcement details for Box Culvert End Sections shall be

according to the requirements for ASTM C 1577 as required for the design of the portion of the

culvert within the limits of Precast Concrete Box Culverts except as modified herein.

    The details contained herein are for general information purposes only. The Contractor shall

furnish the end sections using precast construction methods.  The end sections may consist of

multiple precast concrete segments. The Contractor shall be responsible for determining all details

associated with the precast end sections including any strengthening or stiffening provisions

necessary for handling the precast segments. Conceptual details followed by shop drawings and

design calculations sealed by an Illinois Licensed Structural Engineer shall be submitted to the

Engineer for review and approval. The precast design shall at a minimum result in the same wingwall

geometry and not have a thickness less than that detailed herein. The Contractor's unit price bid shall

be for the precast construction methods including all labor and material noted in the Special Provision

for Box Culvert End Sections.

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

Sections shall be provided to the Engineer for review and approval. Reinforcement bars not detailed

herein shall be detailed with a clear distance at the end of the reinforcement not less than 

1

2

"

nor more than 2".  Shop drawings shall include any mechanical connections for culvert ties between

precast segments of the box culvert and box culvert end section.  No overlap of measured

limits for Box Culvert End Sections and Precast Concrete Box Culvert are permitted.  Contractor

shall confirm final length of Precast Concrete Box Culvert accounts for final limits of Box Culvert

End Section provided by supplier.

  The contractor may use reinforcement bars in lieu of welded wire reinforcement (WWR).

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

lesser of 8" or the member thickness, and shall result in an area of reinforcement equal to or

greater than that provided by the WWR. Minimum lap lengths detailed herein are applicable to WWR

and reinforcement bars.

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

opening with a clear rise greater than 3 ft. The drain hole shall be located within 1/3 of the clear

rise of the box culvert and shall conform to the requirements of Article 503.11 of the Standard

Specifications.

6'-0" 12"
Illinois Ave & Indiana Ave19.8

43'-9

5

8

"10'-4"7'-3

5

8

"4'-5"7'-9"

For Section Details, See Next Sheet

For Section Details, See Next Sheet

End section shall

include divider wall

F F

B

A

T
b

T
t

(
m
i
n
.
)

3
'
-
0
"

Culvert Ties

(typ.)

Haunches may extend

through end section at

precast suppliers option



3" Ø corrugated PE pipe

per Article 1040.04 of the

Standard Specifications.

Fill with non-shrink grout

Bonded construction joint

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

*
*
*

(Bottom Slab)

Optional lap splice.

See General Notes

for reinforcement

requirements.

(Spacing need not be less than 8")

W

i

n

g

w

a

l

l

 

s

l

o

p

e

**

*

Perform excavation and construct toewall.

Backfill accordingly and place bedding for

precast box culvert end sections.

Set precast box culvert end section.

Drill and epoxy grout reinforcement in toewall in accordance

with Section 584 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

Section 1024 of the Standard Specifications.

1.

2.

3.

4.

5.

typ.

 3"

(Showing culvert tie details)

¡ Joint

Restraint angle

1'-4" 1'-4"

3'-0"

SECTION F-F

***

Notes:

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

The Contractor shall be responsible for the strength and stability

of the precast toewall during handling.  Additional lifting points

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

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

proposed handling method.

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

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

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

the toewall.

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

1'-0"

6"

1'-0"

6"

4"

1
'
-
0
"

4

5

°

8

"

8"

2
"
±

9
"

2
'
-
6
"

T
o
e
w
a
l
l

1'-0"

9
"
 

9
"
 

4
"

1
'
-
6
"

M
i
n
.
 
L
a
p

1
"
 
c
l
.

1
"
 
c
l
.

1
"
 
c
l
.

1
"
 
c
l
.

1" cl.

1" cl.

1" cl.

1" cl.

1
"
 
c
l
.

1
"
 
c
l
.

T
b

2
'
-
3
"

9" 9" 9"

2
'
-
0
"

4"

1'-6"

Min. Lap

1'-6" min.

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

s1

s

6-#5 h1 bars

placed as shown

**

*

h

#4 s3 bar

(typ. for R > 3'-0")

1" cl.

1" cl.

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

SECTION E-E

SECTION B-B

TOEWALL CONSTRUCTION SEQUENCE

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

BAR s

#4 v1 bars drilled and epoxy

grouted into toewall in 9" min.

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

#4 s2 bars at

1'-0" cts., max.

6"

1"

4
"

3
"

#4 s or s1 bars at spacing = Tt

(
T
t
 
+
 
6
"
)

(
T
t
 
+
 
6
"
)

BAR s1 BAR s2 BAR s3

T
s

5

16

1

2

" ¢

1

3

4

"

¡ 1

1

4

" Ø hole in

bottom leg of angle

1

4

" Tie ¢

1

4

" Tie ¢

1

3

4

"

typ.

2

1

4

"

typ.

¡ 1

1

4

" x 2

1

2

"

Slotted hole, typ.

1

1

2

"

3

1

8

"

3

1

8

"

4

1

2

"

4

1

2

"

4

1
2

"

1

1

2

"
 
c
l
.
 
t
y
p
.

f
o
r
 
s
1
 
b
a
r
s

1

1

2

"
 
c
l
.
 
t
y
p
.

f
o
r
 
s
 
b
a
r
s

1

1

2

" cl.

typ.

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

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

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

culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 232

as applicable. 2

1

4

"x2

1

4

"x

5

16

" plate washers shall be provided under each nut required for

the anchor rods. Anchor rods connecting precast sections shall be brought to a snug tight

condition followed by an additional 

1

2

 turn on one of the nuts for anchor rods installed in

the walls. Match marks shall be provided on the bolt and nut to verify relative rotation between

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

bits in lieu of using formed holes.

¡ 1" Ø anchor rods with

2

1

4

" x 2

1

4

" x 

5

16

" ¢ washers

installed in 1

1

8

" Ø formed holes

in culvert walls

¡ 1

1

4

" Ø hole for 1" Ø

anchor rod with

2

1

4

" x 2

1

4

" x 

5

16

"

¢ washer

3

4

" "¬" Drip notch

full length of span

3

4

" "¬" Drip notch

full length of span

∠ 6" x 4" x 

1

2

"

2-#8 h bars (S ≥ 8'-0")

Top and bottom

of headwall



*

3'-0"

1'-0"

1'-0"

Box Culvert End Section Length (See Roadway Plans)

See General Notes regarding number of required segments.

¡ Joint

Restraint angle

typ.

1'-4" 1'-4"

3'-0"

Pay Limits for Precast

Concrete Box Culverts

C
u
l
v
e
r
t

W
a
l
l

Pay Limits for Box

Culvert End Sections

(Showing end section tie details)

MCB-TES

¡ 3" Ø Drain hole

¡ Culvert

S
e
e
 
S
e
c
t
i
o
n
 
E
-
E

(
t
y
p
.
 
e
a
c
h
 
c
e
l
l
)

Fill with

Class SI concrete

Porous granular

material

2'-0"

typ.

Headwall

Span

¡ Culvert

H

V

Toewall

C
u
l
v
e
r
t
 
e
n
d

s
e
c
t
i
o
n
 
t
i
e
s

R
i
s
e

t
y
p
.
 
t
o
p
 
&
 
b
o
t
.

6
"

t
y
p
.

Precast box culvert end section joints

with a total vertical height less than

8'-0" shall only require one culvert tie

placed at midheight.

2
'
-
6
"

*

3" Ø Drain holes

8' cts. max., typ.

Min. 6" thick bed of porous

granular material

6"

3
"

3
"

6"

1"

4
"

3"

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

CA11 coarse aggregate placed over drain

opening. Block of aggregate shall be

completely wrapped in nonwoven

geotextile fabric.

Provide a double layer of 12" x 12"

nonwoven geotextile fabric centered

over the drain hole. Fabric shall

be sealed to the concrete with mastic.

6
"

3" Ø PVC drain cast with the

concrete (Adjust location to

clear reinforcement).

3
"

(All costs associated with furnishing and constructing the above

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

in the contract unit price for the associated work.)

C D

D

B B

C

END VIEW

GENERAL NOTES

SECTION B-B

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

SECTION A-A

ELEVATION

PLAN

A A

E E

5

16

1

3

4

"

¡ 1

1

4

" Ø hole in

bottom leg of angle

1

3

4

"

typ.

2

1

4

"

typ.

1

2

" ¢

L 6" x 4" x 

1

2

"

¡ 1

1

4

" Ø hole for 1" Ø

anchor rod with

2

1

4

" x 2

1

4

" x 

5

16

"

¢ washer

1

2

" Square foam blockout around PVC drain

(to be removed with formwork)

1

4

" Tie ¢

¡ 1" Ø anchor rods with

2

1

4

" x 2

1

4

" x 

5

16

" ¢ washers

installed in 1

1

8

" Ø formed holes

in culvert walls

¡ 1

1

4

" x 2

1

2

"

Slotted hole, typ.

1

4

" Tie ¢

  Box Culvert End Sections shall be constructed according to the

requirements of Section 540 of the Standard Specifications except as

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

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

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

culvert number specified.

  Typical box section dimensions, materials, and reinforcement details for

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

C 1577 as required for the design of the portion of the culvert within the

limits of Precast Concrete Box Culverts except as modified herein.

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

number of precast box sections required to construct Box Culvert End

Sections shall be determined by the Contractor.

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

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

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

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

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

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

2

1

4

" x 2

1

4

" x 

5

16

" plate washers shall be provided under each nut required

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

brought to a snug tight condition followed by an additional 

1

2

 turn on one

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

provided on the bolt and nut to verify relative

rotation between the bolt and the nut. Holes in the walls for the culvert

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

  All costs associated with furnishing and installing or constructing the

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

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

culvert number specified.

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

Standard Specifications unless noted otherwise.

  Nonwoven geotextile fabric shall conform to the requirements of Article

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

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

sheet for required modifications.

  The 3" nominal space between adjacent end sections shall be filled with

Class SI concrete in accordance with Article 540.06 of the Standard

Specifications.  Cost included with Box Culvert End Sections.

  Details for double cell box culvert shown. Details for other multi-cell box

culverts similar.



Optional bonded

construction joint

v2

typ.

(Design Earth Cover < 2 ft)

¡ Culvert

¡ Culvert ¡ Culvert

¡ Culvert

R
i
s
e

1
"
 
c
l
.

t
y
p
.

#3 bar = 2'-0"

#4 bar = 2'-8"

#5 bar = 3'-4"

#6 bar = 3'-11"

2
'
-
3
"

9"
9"

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

4-h bars

(See Section F-F)

9
"

t
y
p
.

3" Ø corrugated PE pipe

per Article 1040.04 of the

Standard Specifications.

Fill with non-shrink grout

*
 
2
'
-
6
"

T
o
e
w
a
l
l

**

*

2
"
±

1'-0"

1.

2.

3.

4.

5.

T
b

**

6-#5 h1 bars

placed as shown

#4 v1 bars drilled and

grouted into toewall in 9" min.

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

#4 s1 bars at

1'-0" cts., max.

9
"

Perform excavation and construct toewall.

Backfill according to the applicable paragraphs of Article 502.10

of the Standard Specifications and place bedding for precast box

culvert end sections.

Set precast box culvert end section.

Drill and epoxy grout reinforcement in toewall in accordance with

Section 584 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

Section 1024 of the Standard Specifications.

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

The Contractor shall be responsible for the strength and stability

of the precast toewall during handling. Additional lifting points

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

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

proposed handling the method.

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

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

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

the toewall.

1'-0"

6"

9
"
 

1
"
 
c
l
.

1
"
 
c
l
.

s

4

5

6

7

8

9

10

11

12

Rise (ft)

6

0.34

0.37

0.41

s1m

Ts (in.)

0.44

0.48

MCB-TES

SECTION D-D

SECTION C-C

ALTERNATE SECTION D-D

BAR s1BAR s

F

F

HEADWALL ELEVATION

SECTION E-E

TOEWALL CONSTRUCTION SEQUENCE

SECTION F-F

A   REINFORCEMENT

1
"
 
c
l
.

t
y
p
.

As6
As7

Ts

As1m

As2

T
t

T
t

As5

As2

Ts

As4 As4

As3 As3

As1m

T
b

T
b

As1m

As4

Ts

T
b

As3

As1m

As4

Ts

As3

As1m T
b

As1m

#4 s bars at spacing = Ts

(Spacing need not be less than 8")

(
T
t
 
+
 
6
"
)

REQUIRED BAR LAPS

4

1 2

"

4

1 2

"

1

1

2

"

1

1

2

" cl.

typ.

1

1

2

"
 
c
l
.
 
t
y
p
.

f
o
r
 
s
 
b
a
r
s

3

4

" "¬" Drip notch

full length of span

Notes:

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

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

by construction of the sidewalls using conventional forming methods.

Shop drawings that detail slab thickness and reinforcement layout

shall be submitted to the Engineer for review and approval when

using Alternate Section D-D.

  The size and spacing of the v2 bars shall provide a minimum

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

to 1.10*(As1m).  v2 bars may consist of #3 thru #6 size

reinforcement bars and the longitudinal spacing shall not exceed

the lesser of the wall thickness or 8 inches.

  Bonded construction joints shall be prepared according to

Article 503.09 of the Standard Specifications.

  Sections C-C, D-D, and Headwall Elevation are symmetric

about ¡ culvert through 180° rotation.

(in./ ft)

ℓ

typ.

ℓ

t
y
p
.

ℓ
₁

t
y
p
.

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

2-#8 h bars (S ≥ 8'-0")

Top and bottom of headwall

(Design Earth Cover ≥ 2 ft)

(As1m reinforcement based upon welded wire

reinforcement conforming to AASHTO M 55 or M 221).



See Detail A

See Detail B

H

V

3" Ø (Nom.) steel

anchor pipe

4" Ø (Nom.) steel

runner pipe

Measured perpendicular to top of culvert wall.  In

addition, formed hole shall be located a minimum of

6" measured horizontally from any vertical joints

necessary for construction of the culvert end section.

(See Detail A for dimensions and

details not shown.)

* ¡ intermediate support

C
u
l
v
e
r
t
 
S
p
a
n
 
(
S
)

**

S
t
e
e
l
 
p
i
p
e
s
 
a
t

1
'
-
6
"
 
c
t
s
.
 
m
i
n
.

2
'
-
6
"
 
c
t
s
.
 
m
a
x
.

Intermediate

support

*

*

1

'
-

6

"

1

'
-

6

"

m

i

n

.

2

'
-

0

"

Steel anchor pipe

4" Ø (Nom.) steel runner pipe

C
u
l
v
e
r
t
 
R
i
s
e
 
(
R
)

*
*
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PLAN VIEW

LONGITUDINAL SECTION

SECTION D-D

D

D

B
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DETAIL B
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AA

SECTION B-BVIEW A-A

GENERAL NOTES

VIEW C-C
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.
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a

c

e

s

 

a

t

 

8

'
-

0

"

 

m

a

x

.

5
"

4
"

2
"

7
"

Provide intermediate support for

grate pipe lengths > 20'-0".

4" Ø (Nom.) steel pipe

1
'
-
6
"
 
m
i
n
.

2
'
-
6
"
 
m
a
x
.

1
'
-
6
"
 
m
i
n
.

2
'
-
6
"
 
m
a
x
.

T
t

5

16

3

1

2

" 1

1

4

"

Formed hole using

3

4

" Ø (Nom.) steel pipe

2

3

4

"

3

1

2

"2

1

2

" 2

1

2

"

¢ 

1

2

", typ.

3

1

2

"

3

1

2

"
3

1

2

"

2

3

8

"
2

3

8

"

¡ single 

1

2

" Ø inspection hole

in steel runner pipe

6

1

2

"
 
(
1
:
3
)

7
"
 
(
1
:
4
)

7

3

8

"
 
(
1
:
6
)

¡ 

7

8

" Ø hole

¢ 

1

2

" x 5

1

2

" x 7"

¡ 

3

4

" Ø bolt in 

7

8

" Ø hole

¡ 

7

8

" Ø hole in 

1

2

" ¢

¡ 

3

4

" Ø bolt

in 

7

8

" Ø hole (provide

2 hardened washers)

¡ 

3

4

" Ø bolt

in 

7

8

" Ø hole

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

or plate shall be 1

1

2

'' unless noted otherwise.

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

with roadway.

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

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

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

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

shall be snug tightened followed by an additional 

1

3

 turn on the interior nut at final installation.

Cost included with Traversable Pipe Grate.
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≤

 

6

'
-

0

"

6

'
-

0

"

 

<

 

S

 

≤

 

1

2

'
-

0

"

∠ 4 x 4 x 

3

8

 x 3" long

typ.

¡ 

3

4

" Ø hole in ∠ for

5

8

" Ø anchor rods w/

2

1

2

" x 2

1

2

" x 

5

16

" ¢ washer

¡ 

3

4

" Ø thru bolt

w/ 2

1

2

" x 2

1

2

" x 

5

16

"

¢ washer (typ. each

side)

S (ft) R (ft)

Main Pipe

No. / Length

Int. Support

No. / Length

Total Length

of Pipe

1:3.5

Precast Box

Culvert Dimensions

PIPE-GRATE SCHEDULE FOR BOX CULVERT END SECTIONS

Tt (in)

12 6 12 4 @ 26'-1" 139'-8"3 @ 11'-7"

  Quantity above is for one traversable pipe grate location.  Four locations required.



ITEM UNIT QUANTITY

PEDESTRIAN TRUSS BRIDGE LSUM 1

N



BAR NO. SIZE LENGTH SHAPE

p (E)
10 #5 10'- 8"

p1 (E)
10 #5 14'- 8"

s (E) 24 #4 8'- 5"

t (E) 8 #4 10'- 6"

v (E) 24 #4 3'- 7"

v1 (E) 24 #4 5'- 5"

v2 (E) 12 #4 3'- 1"

w (E) 24 #5 2'- 6"

STRUCTURE EXCAVATION

CU. YD. 31.1

CONCRETE STRUCTURES

CU. YD. 12.0

REINFORCEMENT BARS,

EPOXY COATED

POUND 600

CONCRETE SEALER
SQ. FT. 62

POROUS GRANULAR

BACKFILL

CU. YD. 18



26'-0" WALL

30'-0" EXIST.

 END SECTION
32'-0" WALL

C.L. 10th AVE.

BEGIN WALL

STA. 72+16.16

OFFSET 28.73' LT.

BEGIN WALL

STA. 72+78.16

OFFSET 28.83' LT.

END WALL

STA. 72+48.16

OFFSET 28.83' LT.

EXIST. CULV. C.L.

END WALL

STA. 73+04.16

OFFSET 28.93' LT.

BEGIN WALL

STA.72+16.16

30'-0"

EXIST. END

SECTION

26'-0"

END WALL

STA. 73+04.16

TOP OF LEVELING PAD

FOR WALL SHALL BE

A MIN. OF 18" BELOW

GRADE.

T/WALL

ELEV. = 723.00

18'-3"

DRAIN TILE & WEEP HOLES

BY WALL SUPPLIER

PROP. GRADE AT

EXPOSED FACE OF WALL

7'-9"

32'-0"

END WALL

STA. 72+48.16

BEGIN WALL

STA. 72+78.16

EXIST. CULV. C.L.

STA. 72+63.16

1
2
"

RAILING NOT SHOWN

FOR CLARITY

4'-1

3

4

"

9'-2

5

8

"

8'-4

1

4

"

24'-0

7

8

"

T/WALL

ELEV.

= 722.00

ELEV. = 721.00

ELEV. = 720.00

ELEV. = 716.70

ELEV.

= 720.00

ELEV. = 716.00

ELEV.

= 715.40

‚

ITEM UNIT TOTAL

Segmental Concrete Block Retaining Wall #5
Sq. Ft.

Excavation required for installation of Segmental Concrete Block Wall

shall be done in accordance with the applicable portions of Section 502

of the Standard Specifications and will be included in SEGMENTAL CONCRETE

BLOCK RETAINING WALL.

The color of the wall shall be approved by the Owner's Representative.

234

N



40'-4"

END WALL

STA. 34+73.50

OFFSET 32.60 LT.

BEGIN WALL

STA. 34+33.20

OFFSET 32.60' LT.

BEGIN WALL

STA. 34+33.20

END WALL

STA. 34+73.50

TOP OF LEVELING PAD

SHALL BE A MIN. OF

1'-6" BELOW GRADE.

T/WALL

ELEV. = 718.50

40'-4"

PROP. GRADE AT

EXPOSED FACE OF WALL

DRAIN TILE &

WEEP HOLES BY

WALL SUPPLIER

6'-4"

10'-4"

T/WALL

ELEV. = 718.50

B/WALL

ELEV. = 713.50

GROUND

ELEV. = 717.00

ELEV. = 715.55

6'-7

1

8

"

17'-0

7

8

"

ELEV. = 717.50

43'-0"

END WALL

STA. 33+66.02

OFFSET 32.61 RT.

BEGIN WALL

STA. 33+23.01

OFFSET 32.73' RT.

BEGIN WALL

STA. 33+66.01

END WALL

STA. 33+23.01

43'-0"

DRAIN TILE &

WEEP HOLES BY

WALL SUPPLIER

T/WALL ELEV. = 718.00

12'-1

3

8

"

PROP. GRADE AT

EXPOSED FACE OF WALL

GROUND

ELEV. = 717.00

ELEV. = 714.00

6'-10"

10'-8

3

8

" 4'-3

3

4

" 9'-0

5

8

"

ELEV. = 716.00

ELEV. = 717.00

ITEM UNIT TOTAL

Segmental Concrete Block Retaining Wall #3Sq. Ft.

Excavation required for installation of Segmental Concrete Block Wall

shall be done in accordance with the applicable portions of Section 502

of the Standard Specifications and will be included in SEGMENTAL CONCRETE

BLOCK RETAINING WALL.

The color of the wall shall be approved by the Owner's Representative.

Segmental Concrete Block Retaining Wall #4Sq. Ft.

88

80

N

N



END WALL

STA. 22+76.71

OFFSET 33.17 LT.

BEGIN WALL

STA. 22+16.10

OFFSET 33.17' LT.

60'-7

1

2

"

C.L. INDIANA AVE.

PROP. SIDEWALK

V
A
R
I
E
S
 
1
7
'
 
T
O
 
2
0
'

8
'
-
0
"

BEGIN WALL

STA. 21+36.96

OFFSET 40.12 RT.

BEND IN WALL

STA. 21+36.96

OFFSET 87.16 RT.

END WALL

STA. 21+45.24

OFFSET 87.10 RT.

47'-4"

8
'
-
3
"

END WALL

STA. 21+45.24

8'-3"

55'-7"

BEGIN WALL

STA. 21+36.96

TOP OF WORK PAD SHALL

BE 1'-6" MIN. BELOW GRADE.

T/WALL ELEV. = 717.25

47'-4"

DRAIN TILE & WEEP HOLES

BY WALL SUPPLIER

TURN IN WALL

STA. 21+36.96

PROP. GRADE AT

EXPOSED FACE OF WALL

GR. ELEV. = 717.00

GR. ELEV.

= 714.22

GR. ELEV.

=717.25

8'-11

5

8

"

8'-3"

38'-4

3

8

"

GR. ELEV.

=713.68

BEGIN WALL

STA. 22+16.10

19'-4

1

2

"

1
'
-
0
"

60'-7

1

2

"

END WALL

STA. 22+76.71

TOP OF LEVELING PAD

SHALL BE 1'-6" MIN.

BELOW GRADE.

41'-3"

PROP. GRADE

AT EXPOSED

FACE OF WALL

DRAIN TILE & WEEP HOLES

BY WALL SUPPLIER

T/WALL ELEV. = 719.00

T/WALL

ELEV. = 718.00

43'-2

1

2

"

2'-6

7

8

"

5'-4

5

8

" 3'-11

3

8

"

GR. ELEV.

= 713.00

5'-6

1

8

"

GR. ELEV.

= 718.00

GR. ELEV.

= 715.50

GR. ELEV.

= 712.75

GR. ELEV.

= 713.00

ITEM UNIT TOTAL

Segmental Concrete Block Retaining Wall #1
Sq. Ft.

Excavation required for installation of Segmental Concrete Block Wall

shall be done in accordance with the applicable portions of Section 502

of the Standard Specifications and will be included in SEGMENTAL CONCRETE

BLOCK RETAINING WALL.

The color of the wall shall be approved by the Owner's Representative.

Segmental Concrete Block Retaining Wall #2

Sq. Ft.

157

217

N

N



C.L. 10th AVE.

BEGIN WALL

STA. 713+13.14

OFFSET 7.0' LT.

END WALL

STA. 713+96.72

OFFSET 7.0' LT.

PT

STA. 713+58.47

OFFSET 7.0' LT.

C.L. MULTI-USE

PATH.

45'-4" WALL

5

'
-

0

"

3
3
'-
3
"
 
a
l
o
n
g

p
a
t
h
 
P
G
L

83'-7"

40'-0"
19'-9"

END WALL

STA. 713+96.72

BEGIN WALL

STA. 713+13.14

T/Wall

ELEV. = 718.00

ELEV.

= 719.50

T/WALL ELEV.

= 721.50

TOP OF LEVELING PAD SHALL

BE 1'-6" MIN. BELOW GRADE.

PROP. GROUND AT EXPOSED

FACE OF WALL

23'-10"

1
'
-
6
"

1
'
-
6
"

6
"

4'-5

3

8

"

4'-5

5

8

"

4'-5

5

8

"

ELEV. = 717.00

ELEV. = 720.00

ELEV.

= 722.00

6
"

T/WALL ELEV.

= 722.00

ELEV.

= 718.50

ELEV.

= 715.50

TOTAL BILL OF MATERIAL

ITEM
UNIT TOTAL

Segmental Concrete Block Retaining Wall #6
Sq. Ft.

Excavation required for installation of Segmental Concrete Block Wall

shall be done in accordance with the applicable portions of Section 502

of the Standard Specifications and will be included in SEGMENTAL CONCRETE

BLOCK RETAINING WALL.

The color of the wall shall be approved by the Owner's Representative.

144

N




































































