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LEGEND

7

1 1   

8
KJD

KJD

HMA MIXTURE TABLE

DESCRIPTION

PAY ITEM
MIX TYPE

@ N

% AIR VOIDS

des

FOR USE OF RECYCLE MATERIALS SEE DISTRICT ONE SPECIAL PROVISIONS.

PROVISIONS.

TYPE" SHALL BE "PG 64-22" UNLESS MODIFIED BY DISTRICT ONE SPECIAL 

SHALL BE "SBS/SBR PG 76-22"AND FOR NON-POLYMERIZED HMA THE "AC 

IS 112 LBS/SQYD/IN. THE AC TYPE FOR POLYMERIZED HMA MIXTURES 

THE UNIT WEIGHT USED TO CALCULATE ALL HMA SURFACE MIX QUANTITIES 

QUALITY CONTROL SPECIFICATION THAT APPLIES TO THE HMA MIXTURE.

QUALITY MANAGEMENT PROGRAM (QMP) IDENTIFIES THE PARTICULAR 

QUALITY CONTROL FOR PERFORMANCE (QCP)

QMP DESIGNATION: QUALITY CONTROL/QUALITY ASSURANCE (QC/QA); 

CLASS D PATCHES 4%@70 Gyr QC/QA

4%@70 Gyr QC/QA

SHOULDERS 8"

HOT-MIX ASPHALT 

DESIGNATION

QMP 

4%@70 Gyr

4%@70 Gyr

QC/QA

QC/QA

MCHENRY/LAKE

8
EXIST

EXIST

EXIST EXIST

~ AND PGL US 12

EXISTING ROADWAY

7
"

9
"

9
"

1

2

3

4
2

1
‡

"

3
"

1
•

"

1
•

"

5

6

1

SHOULDER

8.00'

SB LANE

12.00'

NB LANE

12.00'

SHOULDER

8.00'

GUARDRAIL

EXIST. 

EXIST. GUARDRAIL

2.00'8.00'

EXISTEXIST

EXIST

EXIST

PROPOSED ROADWAY

(STA. 139+36.00 TO 140+80.00)

~ AND PGL US 12

7

SHOULDER

8.00'

SB LANE

12.00'

NB LANE

12.00'

SHOULDER

8.00'

10

10

8

9

9

TYPICAL SECTIONS (LOCATIONS 2 & 4)

PROP. AGGREGATE WEDGE SHOULDER

(STA. 140+41.00 TO STA. 140+56.00)

CLASS D PATCHES, TYPE I, 15 INCH

(STA. 139+65.00 TO 140+80.00)

PROP. 8" HMA SHOULDER

(STA. 140+18.00 TO 140+80.00)

(STA. 139+36.00 TO 139+93.00)

PROP. 8" HMA SHOULDER

EXIST. HMA BINDER COURSE

EXIST. HMA SURFACE COURSE

EXIST. HMA OVERLAY

EXIST. CONCRETE PAVEMENT

EXIST. 9" BASE COURSE WIDENING

EXIST. 8" HMA SHOULDER

10

(STA. 139+36.00 TO 140+80.00)

(HMA BINDER IL-19 mm)

MIX D, N70 (IL-9.5mm); TOP 2" 

HOT-MIX ASPHALT SURFACE COURSE, 

HMA SHOULDER (HMA BINDER IL-19 mm); 6"

(IL-9.5mm); 2" 

HOT-MIX SURFACE COURSE, MIX D, N70 

& STA. 139+88.03 TO STA. 140+85.03

STA. 138+74.07 TO STA. 139+50.04

TYPE B, 9 FOOT POSTS 

STEEL PLATE BEAM GUARDRAIL, 

   

STA. 139+50.04 TO STA. 139+88.03 

INSTALL LONG-SPAN GUARDRAIL OVER CULVERT
   

& STA. 141+33.99 TO STA. 141+46.33

STA. 138+69.61 TO STA. 140+30.06 

TYPE B, 9 FOOT POSTS 

STEEL PLATE BEAM GUARDRAIL, 

   

STA. 140+30.06 TO STA. 140+66.72 

INSTALL LONG-SPAN GUARDRAIL OVER CULVERT

SEE STRUCTURAL SHEETS FOR STAGING SECTIONS

NOTE
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PLOT SCALE = 10:0.0000 ':" / in.
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CONTRACT NO. 62B92
US ROUTE 12

   
2015-087B

ENGINEERING GROUP, LLC

64

03/24/2017

RTB



SCHEDULE OF QUANTITIES

1 1   

9

LOCATION

(CU YD)

MATERIAL

UNSUITABLE 

(CU YD)

EMBANKMENT

(CU YD)

EXCAVATION

EARTH 

(CU YD)

SHORTAGE (-) 

WASTE (+) OR 

EARTHWORK BALANCE 

MCHENRY/LAKE

SN. 056-0284 SOUTH END OF CULVERT

SN. 056-0284 NORTH END OF CULVERT

SN. 056-0251 SOUTH END OF CULVERT

SN. 056-0251 NORTH END OF CULVERT

TOTAL

44.7

106.3

112.3

0

9

0

11

59.5

158.1

LOCATION

TEMPORARY TRAFFIC CONTROL 

REMOVAL

PAVEMENT MARKER 

RAISED REFLECTIVE 

056-0280

056-0283

14

8

8

TOSTATION STATION

137+61

66+90

327+08

142+64

70+28

329+89

LOCATION 1

LOCATION 3

670

450

374

30.5

65.8

98.2

KJD

KJD

LOCATION 4 AND 2 056-0251 AND 056-0284

88.40 151.4

30.4 +118.7

(SQ FT)

BLASTING

REMOVAL - WATER 

PAVEMENT MARKING 

14

8

8

REFLECTOR

REPLACEMENT 

(SQ FT)

MARKING REMOVAL 

PAVEMENT 

TEMPORARY 

1342

904

751

LOCATION TOSTATION STATION

LOCATION 4 AND 2

(FOOT)

LENGTH

211

GUARDRAIL REMOVAL

138+74.07 140+87.51STAGE I

STAGE II

STAGE II

STAGE

138+69.61 140+73.39

140+96.96 141+46.33

222

50

LOCATION TOSTATION STATION

LOCATION 4 AND 2

(FOOT)

LENGTH

37.5139+50.04 139+88.03STAGE I

STAGE II

STAGE

140+30.06 140+66.72 37.5

LONG-SPAN GUARDRAIL OVER CULVERT, 12 FT 6 IN SPAN

LOCATION TOSTATION STATION

LOCATION 4 AND 2

(FOOT)

LENGTH

138+74.07 139+50.04STAGE I

STAGE II

STAGE I

STAGE

139+88.03 140+85.03

138+69.61 140+30.06

100

75

STEEL PLATE BEAM GUARDRAIL, TYPE B, 9 FOOT POSTS

162.5

STAGE II 141+33.99 141+46.33 12.5

25.3

(CU YD)

EXCAVATION

STRUCTURE 

85.6

89.7

79.7

(CU YD)

FOR SHRINKAGE (15%)

EXCAVATION ADJUSTED 

EARTH AND STRUCTURE 

168.2

+29

+85.6

+59.0

+292.3

EARTHWORK SCHEDULE
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PROPOSED PLAN

1 4   

10

LEGEND

EXIST. R.O.W.

US ROUTE 12

EXIST. R.O.W.

4
0
.0

0
'

4
0
.0

0
'

EXIST. GUARDRAIL

EXIST. GUARDRAIL

EXIST. GUARDRAIL

EXIST. AERIAL LINE

~ US ROUTE 12

OFFSET 28.50' LT.

STA. 68+75.00

OFFSET 26.50' RT.

STA. 68+75.00

EXIST. POWER POLE EXIST. POWER POLE

OFFSET 28.50' LT.

STA. 69+03.00

OFFSET 26.50' RT.

STA. 69+03.00

14.00'14.00'

28.00'

14.00'14.00'

28.00'

PROP. CULVERT LINING PROP. SHEET PILING WALL

PROP. SHEET PILING WALL

KJD

KJD

EXIST. POWER POLE

S
H

L
D

8
.0

0
'

S
B
 

L
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0
'

N
B
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N
E
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2
.0

0
'

S
H

L
D

8
.0

0
'

NOTES:

CE

(SOLID DOUBLE YELLOW)

MARKING 4"

THERMOPLASTIC PAVEMENT 

(SOLID WHITE LINE)

MARKING 4"

THERMOPLASTIC PAVEMENT 
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P
A

V
E

M
E

N
T

EXIST. POWER POLE

SN: 056-0280

EXIST. 

BORING

EXIST. GUARDRAIL

EXIST. AERIAL LINE

EXIST. POWER POLE

DIRECTION OF TRAFFIC

B-8

B-7

US ROUTE 12

FE

PROPOSED PLAN (LOCATION 1)

ARTICLE 201.10(C)(3) OF THE STANDARD SPECIFICATIONS.

EXIST. TREES & BRUSH TO BE PRUNNED AND CLEARED PER 

MARKINGS OR AS DIRECTED BY THE ENGINEER.

THE SAME LOCATIONS AS THE EXISTING PAVEMENT

THE PROPOSED PAVEMENT MARKINGS SHALL BE PLACED IN

2.

1.
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PROPOSED PLAN

2 4   

11

EXIST. R.O.W.

~ US ROUTE 12

EXIST. R.O.W.

EXIST. R.O.W.

EXIST. R.O.W.

5
0
.0

0
'

5
0
.0

0
'

LEGEND

US ROUTE 12

STA. 139+80.00
STA. 140+48.57

1

2

3

2
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N
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SN: 056-0251

EXIST. SN: 056-0284

EXIST. 

(SOLID WHITE LINE)

MARKING 4"

THERMOPLASTIC PAVEMENT 

(SOLID DOUBLE YELLOW)

MARKING 4"

THERMOPLASTIC PAVEMENT 

BORING

EXIST. GUARDRAIL

EXIST. AERIAL LINE

EXIST. POWER POLE

DIRECTION OF TRAFFIC

B-5

B-6

B-3

B-4

FE

FE

PROPOSED PLAN (LOCATIONS 2 & 4)
KJD

KJD

31.43'30.57'25.00'
13.00'

44.00'

68.57'
215.26'

219.00'

31.43'68.57'
15.00'

1
3

8
'

1
2
'

1
2
'

8
'

EXIST. ANCHOR GUY WIRE

NOTE:

STANDARD SPECIFICATIONS.

ARTICLE 201.10(C)(3) OF THE 

PRUNNED AND CLEARED PER 

EXIST. TREES & BRUSH TO BE 1.

TERMINAL TYPE 1

TRAFFIC BARRIER 

(SPECIAL) TANGENT

TERMINAL, TYPE 1 

TRAFFIC BARRIER 

TERMINAL TYPE 1

TRAFFIC BARRIER 

FOOT POSTS

GUARDRAIL, TYPE B, 9 

STEEL PLATE BEAM 

CLASS D PATCHES, TYPE I, 15 INCH

LONG-SPAN GUARDRAIL OVER CULVERT

PROP. 8" HMA SHOULDER
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 141 140+00

 139



LEGEND

EXIST. AERIAL LINE

EXIST. POWER POLE

EXIST. R.O.W.

EXIST. R.O.W.

PROPOSED PLAN

3 4   

12

4
0
.0

0
'

4
0
.0

0
'

UNITS DIAMETER)

TREE REMOVAL (6 TO 15 

STRUCTURE

EXIST. CONCRETE INLET 

TREE REMOVAL

EXIST. TREE

EXIST. 15" CMP

15.50'15.50'

31.00'

13.25'13.25'

26.50'

PROP. CULVERT LINING

OFFSET 24.28' LT.

STA. 328+32.92

OFFSET 24.28' LT.

STA. 328+63.74

PROP. SHEET PILING WALL

OFFSET 24.73' RT.

STA. 328+61.66

OFFSET 24.73' RT.

STA. 328+35.00

US ROUTE 12

PROP. SHEET PILING WALL

S
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0
'
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(SOLID WHITE LINE)

MARKING 4"

THERMOPLASTIC PAVEMENT 

(SOLID DOUBLE YELLOW)

MARKING 4"

THERMOPLASTIC PAVEMENT 

S
T

A
. 

3
2
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+
8
8
.8

2

M
A

R
K
I
N

G
S
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N

D
 

P
A

V
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M
E

N
T

BORING

EXIST. GUARDRAIL

EXIST. AERIAL LINE

EXIST. POWER POLE

DIRECTION OF TRAFFIC

B-2

B-1

ACCORDING TO ART. 201.10(c)(3)

EQUIPMENT CLEARANCE 

EXIST. TREE TO BE PRUNED FOR 

PROPOSED PLAN (LOCATION 3)
KJD

KJD

FENCE REMOVAL

SN: 056-0283

EXIST. 

NOTES:

WEDGE SHOULDER

WITH SAME MATERIAL AS AGGREGATE 

FILL VOIDS UNDERNEATH THE GUARDRAIL 

THE STANDARD SPECIFICATIONS.

AND CLEARED PER ARTICLE 201.10(C)(3) OF 

EXIST. TREES & BRUSH TO BE PRUNNED 

2.

1.
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SCALE:          
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PROPOSED PLAN

735

740

745

15" DIA

12' DIA
T

1
2
"

15" 

15"
 

1
2
"
 

E
. 

O
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T
.

8

1

2 3
4

5 6 8 9

10

7

4 5

2 3

2

3

4

5

US 12

P
IS

T
A

K
E
E
 
C

H
A

N
N

E
L

750

3

7 101

INV. EL 735.90

OUTFALL 

NORMAL WATER 737.2

EXISTING GROUND LINE

BENCHMARK

ELEVATION 747.38

TOP OF RIM OF STRUCTURE NO. 1

HORIZONTAL CONTROL

NOTES

2

5

6

INV. 745.24 (N)

T.G. 748.27

STA. 13+01.0, 0.0 FT (O/S)

INLET, T-A 2.0 FT DIA. W/T-24 F&G

9

CLEAN

T.G. 750.62

STA. 14+19.2, 0.0 FT (0/S)

EXISTING STORM INLET

7

1

10

EL 736.62 EL 740.08

SEE NOTE 1

EL 741.56 

SEE NOTE 1

EL 745.05

13

4 4   

750

745

740

   735

12" DIA STORM SEWER TYPE 1 @ 0.015 FT/FT - 9.5 FT 1.558 CY TB

12" DIA STORM SEWER TYPE 1 @ 0.015 FT/FT -  8.5 FT 1.479 CY TB

12" DIA STORM SEWER TYPE 1 @ 0.005 FT/FT - 14 FT  1.806 CY TB

12" DIA STORM SEWER TYPE 1 @ 0.005 FT/FT - 12 FT  1.584 CY TB

12

4

INV. 745.16 (N)

INV. 745.16 (S)

T.G. 747.96

STA. 12+37, 0.0 FT (O/S)

W/T-24 F&G

INLET T-A 2.0 FT DIA. 

11

12

W
. 

O
A

K
 
S

T
.

11

PROPOSED PCC DRIVEWAY 8"

DRIVEWAY REMOVE AND

INV. 744.97 (E)

INV. 741.56 (N&S) NOTE 1

T.G. +/- 748.4 MEET EXIST GRND

EXIST SS VIF

STA. 12+79.6, 14.47 FT (RT) MEET 

MH, T-A 4.0 FT DIA. W/T-1 OPEN LID
PROPOSED PCC DRIVEWAY 8"

DRIVEWAY REMOVE AND

13

INV. 745.1 (W)

INV. 745.1 (S)

T.G. 748.19

STA. 12+82, 0.0 FT (RT)

INLET, T-B 4.0 FT DIA. W/T-24 F&G

POINT STATION OFFSET

B

C
D

E

A F

G
H

I

I

H

G

F

E

D

C

B

A

13+08.41

12+99.11

12+71.86

12+73.14

12+37.14

12+30.93

12+19.51

12+04.62

12+04.51

8.53 RT.

18.87 RT.

19.79 RT.

8.64 RT.

6.27 RT.

21.84 RT.

22.32 RT.

7.17 RT.

2.58 RT.

CLEAN

STA. 15+24.45, 5.64 FT (RT)

EXISTING CATCH BASIN

13

11

SEE NOTE 1

EL 742.72

V
A

R
I
E
S

4
3
.1
' 

A
N

D

V
A

R
I
E
S

5
3
.6
' 

A
N

D

FROM EDGE OF PAVEMENT.

PAVEMENT. OFFSETS MEASURED 

MEASURED ALONG THE EDGE OF 

GOING SOUTH, DISTANCE IS 

RIGHT. STATIONING INCREASES 

WALL STATION 12+03.86 7.45' 

CORNER OF SOUTH END OF WING 

RESPECT TO CP#1 WHICH IS EAST 

STATIONING SHOWN IS WITH 

 

ROW

ROW

CP#1

CLEAN

T.G. (VERIFY MATCH EXISTING)

STA 11+83.21, 0.0 FT (RT) 

RECONSTRUCTED W/T-24 F&G 

EXISTING INLET TO BE 

CLEAN (TYP)CURB AND GUTTER REMOVAL AND REPLACEMENT 

TO BE PAID FOR AS COMBINATION CONCRETE 

AND B-6:
24 BETWEEN DRIVEWAYS

M-4:24
 C&G WITHIN LIM

ITS OF DRIVEWAYS

REMOVE EXIST C&G AND REPLACE WITH 

INV. 745.1 (S) 

INV. 745.1 (NW) MATCH EXIST VIF

INV. 745.1 (W) MATCH EXIST VIF

T.G. 747.8

STA. 12+22, 0.0 (O/S)

INLET T-B 4.O FT DIA W/T-24 F&G

TO BE REMOVED AND REPLACED WITH

EXISTING STORM INLET 

INV. 745.23 (N)

T.G. 747.88

STA. 12+53.0, 0.0 FT (O/S)

INLET, T-A 2.0 FT DIA. W/T-24 F&G

CLEAN

T.G. 748.6

STA. 13+24.9, 0.0 FT (O/S)

EXISTING STORM INLET

INV. 745.05 (N&S) CLEAN

T.G. 750.35

STA. 14+15.90, 9.9 FT (RT)

EXISTING CB OR MH, W/BEE HIVE LID

(BASE LINE)

RIGHT EDGE OF PAVEMENT

INV. 742.72 (N&S) NOTE 1

T.G. (VERIFY MATCH EXISTING)

STA 13+24.91, 15.60 FT (RT)

MH, T-A 4.0 FT DIA. W/T-1 OPEN LID

(B.L.)

RIGHT EOP

WITH MAINTENANCE OF TRAFFIC 

LOCATION 5 - PROPOSED DRAINAGE PLAN 

INCLUDED IN CLASS D PATCH, TYPE 1.

MINIMUM OF 2" HMA SURFACE COURSE. COST SHALL BE 

CONSTRUCTION OF NEW C&G SHALL BE REPAIRED WITH 

5. PAVED SURFACE BEHIND CURB DISTURBED  BY 

DEPTH).

PATCH TYPE 1 15" OR APPROACH SLEB REPAIR (FULL 

DRAINAGE STRUCTURES SHALL REPLACED WITH CLASS D 

4. PAVEMENT DISTURBED WITH THE INSTALLATION OF 

STRUCTURE.

GIVEN TO EDGE OF PAVEMENT NOT CENTERLINE OF 

3. FOR INLETS, THE OFFSET AND RIM ELEVATIONS ARE 

701602

CLOSE RIGHT LANE OF SB US 12 PER HIGHWAY STANDARD 

2. FOR MAINTENANCE OF TRAFFIC DURING CONSTRUCTION, 

NO. 7 & 11.

VERTICAL LOCATION PRIOR TO FABRICATING STRUCTURE 

DETERMINATION OF THE EXISTING SEWER HORIZONTAL AND 

APPROXIMATE, CONTRACTOR SHALL MAKE THEIR OWN 

1.  LOCATIONS SHOWN FOR STRUCTURES NO. 7 & 11 ARE 

INV. 740.08 (NW)

INV. 740.18 (SE)

T.G. 747.38

STA. 12+25.8 12.16 RT

LID  (CLEAN)

ADJUSTED WITH NEW T-1 FRAME OPEN 

EXIST MANHOLE CLOSED LID TO BE 

S
U

R
V

E
Y

E
D

P
L

O
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E

D
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MONODIRECTIONAL STEADY BURNING LIGHT

TYPE II BARRICADE OR DRUM WITH 

DIRECTION OF TRAFFIC
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USE FLAGGER SIGN ONLY WHEN FLAGGER IS 1
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EROSION CONTROL BLANKET
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EROSION AND SEDIMENT CONTROL PLAN (LOCATION 3)

TREE REMOVAL

EROSION AND SEDIMENT CONTROL PLAN

ART 201.10(C)(3)

CLEARANCE PER

FOR EQUIPMENT

TREE TO BE PRUNED

SPILLWAY TO REMAIN

EXISTING CONCRETE 

EXIST. POWER POLE

DIRECTION OF TRAFFIC

TEMPORARY EROSION CONTROL SEEDING

PERIMETER EROSION BARRIER
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SB Lane

12'-0"

NB Lane

12'-0"8'-6"

STAGE I CONSTRUCTION

SB Lane

12'-0"

NB Lane

12'-0"

STAGE II CONSTRUCTION

SB Lane

12'-0"

NB Lane

12'-0"

Shoulder

8'-0"

Shoulder

8'-0"8'-6" 6'-6"

FINAL CROSS SECTION

STAGE CONSTRUCTION

 

S1-02 S1-07

STAGE I CONSTRUCTION:

STAGE II CONSTRUCTION:

24

CLSM

~ Pipe Liner

~ Pipe Liner

~ Pipe Liner

5'-0"4'-0"

4'-0"8'-6"

4'-0"

U.S. Route 12

~ and PGL 

4'-0"

U.S. Route 12

~ and PGL 

U.S. Route 12

~ and PGL 

to remain, typ.

Exist. Guardrail

to remain, typ.

Exist. Guardrail

to remain, typ.

Exist. Guardrail

KJD

SK

(Looking Upstation)

(Looking Upstation)

(Looking Upstation)

26'-6"28'-6"

Bulkhead

1'-6" min.

1'-6"

8"

8"

Bulkhead

1'-6" min.

1'-6"

Pour concrete for the north sheet pile wall and bulkhead

Insert and brace the north portion of the liner

Perform concrete removal of top portion of existing north headwall and wingwalls

Drive Sheet piling adjacent to the existing north headwall and wingwalls

Clean the inside of existing box culvert

Fill the void around the liner with CLSM

Pour concrete for the south sheet pile wall and bulkhead

Insert, brace and connect the south portion of the liner to the north portion

Perform concrete removal of top portion of existing south headwall and wingwalls

Drive Sheet piling adjacent to the existing south headwall and wingwalls

5.

4.

3.

2.

1.

5.

4.

3.

2.

1.

55'-0"

Work Zone

12'-0"

 

6'-6"

Work Zone
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S1-07

U.S. Route 12

~ and PGL 

LEGEND:

Concrete Removal

EXISTING STRUCTURE REMOVAL

S1-03

25

PLAN

NOTES:

ITEM UNIT

BILL OF MATERIAL

TOTAL

1'
-
0
"

1'
-
0
"

2
7
'-

0
"

2
7
'-

0
"

8"

8"

8" 8"

U.S. Route 12

~ and PGL 

~ Culvert

1'
-
0
"

27'-0"

25'-0"27'-0"

A A

SECTION A-A

END VIEW

Edge of PavementEdge of Pavement

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

 SK

SK

52'-0" Out-to-Out Exist. Headwalls

52'-0" Out-to-Out Exist. Headwalls

6
9
+
0
0

S
ta
ti
o
n
s

I
n
c
r
e
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s
e

END VIEW

1'
-
0
"

27'-0"

(NE Headwall shown)

(SW Headwall shown)

ground

Existing

ground

Existing

ground

Existing

Concrete Removal Cu Yd 1.3

S.N. 056-0280 (LOCATION 1)

Sta. 68+89.00

~ Structure

be paid separately and will be included with Concrete Structures.

Structural excavation and backfill required to construct the concrete facing will not 

removal.

with an approved bar splicer or anchorage system. Cost included with concrete 

Any reinforcement bars that are damaged during concrete removal shall be replaced 

Existing reinforcement shall be cleaned and incorporated into the new construction. 

no additional cost.

or other underground work. Any such damage shall be repaired by the Contractor at 

construction and take precautions not to damage existing utilities during construction 

The Contractor shall field verify exact location of all existing utilities prior to 

Concrete Removal.

Variation in the field dimensions shall not warrant additional compensation for 

represent "as built" conditions. The Contractor must verify all dimensions in the field. 

Dimensions shown have been taken from historical design drawings and may not 

4.

3.

2.

1.
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28'-0"

2
'-

0
"

F

F

D

D

ELEVATION

of Sheet Piling

Min. Tip Elevation 

6
"

E

E
3

Pipe Liner

24" } Proposed 

9'-6" 4'-6" 9'-6"4'-6"

* Cut to fit in field

see Section A-A

8-#5 h(E) bars,

(NE Headwall shown. SW Headwall opposite hand)

* 

NOTES:

1.

S1-06

 

6
'-

8
"

 

27'-0" Minimum Effective Section Modulus = 30.2 in /ft

 

Elev. 801.77 SW Wall

Elev. 797.02 NE Wall

Top of Sheet Piling 

 

Elev. 776.27 SW Wall

Elev. 771.52 NE Wall

Elev. 794.60 SW Wall

Elev. 789.79 NE Wall

Top of Sheet Piling

Sections D-D, E-E and F-F, see Sheet      .

For Bill of Material, bar diagrams, notes and 

h(E) bars

Sta. 69+03.00

Begin Wall

Sta. 68+75.00

End Wall

(NE Headwall shown. SW Headwall opposite hand)

u1(E)
u1(E)

2- ƒ" } x 8" Shear Studs

Box Culvert

~ Existing

2- ƒ" } x 8" Shear Studs

u(E) u3(E) u(E)

1'-0"1'-0"

v1(E)

v(E), F.F.

1'
-
6
"

8
"

2
'-

2
"

AA

CC

BB

*

*

*

1'-2" 1'-2"

6
"

a
t 

12
"
 
c
ts
.,
 
F
.F
.

2
-
#

5
 
h
1(

E
) 

3
"

3
"

15-#5 v1(E) bars at |6" cts., B.F.

19-#5 v(E) bars at |6" cts., F.F.

10-#4 u3(E) bars at 12" cts.11-#4 u(E) bars at 12" cts. 11-#4 u(E) bars at 12" cts.

6" 6"

*

*

*

Elev. 802.27 SW Wall

Elev. 797.52 NE Wall
at 12" cts. each end

2-#4 u1(E) bars

each end

1-#4 u2(E) Bar 

Proposed Sheet Pile wallProposed Sheet Pile wall

LEGEND

Shear Studs
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"
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7- ƒ" } x 8" Shear Studs at 1'-6" cts. 7- ƒ" } x 8" Shear Studs at 1'-6" cts.

S1-04 S1-07

26
S.N. 056-0280 (LOCATION 1)

SHEET PILE WALL SECTION AND ELEVATION
KJD, SK

SK

SECTION A-A

2.For Sections B-B and C-C, see Sheet      .S1-05

6"10'-6"6'-0"10'-6"6"

28'-0"

*

*

Elev. 793.60 SW Wall

Elev. 788.85 NE Wall

Bottom of Concrete Facing

the h1(E) and h3(E) bars E.F., typ

1-#5 h2(E) bar tied to 

See Section B-B and C-C
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S1-07

(NE Headwall shown. SW Headwall opposite hand)

NOTE:

1.

S1-06

SHEET PILE WALL SECTIONS AND DETAILS (SHEET 1 OF 2)

S.N. 056-0280 (LOCATION 1)

SECTION C-C

h1(E)

12 -ƒ"} x 8" Shear Studs

2'-6"6"1'-3" 6" 2'-6" 1'-3"6"

v(E), F.F.

9'-0"4'-6"4'-6"9'-0"

27'-0"

Box Culvert

~ Existing

1'
-
6
"

*
*

C
L

S
M

u4(E) u4(E)

h3(E)

Box Culvert

~ Existing

3-ƒ"} x 8" Shear Studs 3-ƒ"} x 8" Shear Studs

v1(E), B.F.

1'-3"

v(E), F.F.

1'-3"

B
u
lk

h
e
a
d

1'
-
6
"

1'-0"7'-0"1'-0"

1'
-
6
"

SECTION B-B

(NE Headwall shown. SW Headwall opposite hand)

9'-0"9'-0"9'-0"

**

24".

be included in the cost of Insertion Culvert Liner (Special) 

Bulkhead and CLSM shall not be paid for separately and shall 

Sheet      .

For Bill of Material, bar diagrams and notes, see 

KJD

KJD

v1(E), B.F.

S1-05

27

* Cut to fit in field

*

*

*

*

h1(E)

*
*
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Bar No. Size Length Shape

SECTION D-D

SECTION E-E

2'-2"

2
'-

0
"

8
'-

8
"

~ Pipe

NOTES:

Pile wall

Proposed Sheet 

Exist. Wingwall

Exist. Toewall

1'
-
0
"

2'-2"

1'-6"8"
1'-6"8"

SECTION F-F

Pile wall

Proposed Sheet 
Pile wall

Proposed Sheet 

1'-6"8"

2'-2"

8
'-

8
"

1'
-
0
"

v(E)

S1-06 S1-07

28

1'
-
0
"

1'
-
0
"

Bulkhead Bulkhead

6
"

u(E)

Pipe Liner

24" } Proposed 

ty
p
.

h
(E
)

Exist. Toewall

ty
p
.

h
(E
)

6" 6"

BILL OF MATERIAL

Top of Sheet Piling

Proposed

1'-6" Min.

Piling

Top of Sheet 

6
'-

0
"

Piling

Top of Sheet 

Proposed

1'-6" Min.

v(E)

 

KJD, SK

SK

6
'-

0
"

6"

u3(E)

v1(E)
v1(E)

u3(E)

ty
p
.

h
1(

E
)

v(E)

 

to remain

reinforcement

Existing 

 

to remain

reinforcement

Existing 

 

to remain

reinforcement

Existing 

3
"

3
"

side of sheet pile

the Std. Specs. Alternate ea. 

conforming to Art. 1006.32 of 

flux filled headed studs 

ƒ" } x 8" Granular or solid 

Shear Studs

h(E), typ.

**

**

v1(E)

v(E)

u4(E)

u3(E)

u2(E)

u1(E)

u(E)

h3(E)

h2(E)

h1(E)

h(E)

#5

#5

#4

#4

#4

#4

#4

#5

#5

#5

#5

**Shear Studs Shear Studs**

h
3
(E
) 

B
.F
.

h
1(

E
) 

F
.F
.

SHEET PILE WALL SECTIONS AND DETAILS (SHEET 2 OF 2)

S.N. 056-0280 (LOCATION 1)

Foot

Sq Ft

Pound

Each

Cu Yd

1'
-
0
"

2
'-

0
"

5
'-

3
•
"

h
3
(E
) 

B
.F
.

h
1(

E
) 

F
.F
.

6
"

3
"

3
"

3
"

6
"

3
"

1'
-
0
"

7
'-

8
"

1'
-
0
"

4
…

"

ty
p
.

h
1(

E
)

be poured at the same time as the Concrete Structures.

The Concrete for the Bulkhead shall use the same material and 

All edges shall have standard ƒ" chamfer.

Reinforcement bars designed (E) shall be epoxy coated.

Liner (Special) 24".

Cost of Proposed 18" Bulkhead is included in Insertion Culvert 

new construction. Cost included with Concrete Removal.

Existing reinforcement shall be cleaned and incorporated into the 

the construction of the new pipe culvert may be left in place. 

Removal operations. Existing wingwalls that do not interfere with 

Permanent Sheet Piling shall be installed prior to any concrete 

Due to the deteriorated condition of the existing wingwalls, 

3.

2.

1.

6.

5.

4.

30

38

24

20

4

8

44

12

16

16

16

8'-4"

8'-4"

7'-9"

5'-9"

7'-6"

8'-2"

5'-10"

6'-8"

8'-0"

8'-8"

27'-8"

57

1,318

1,860

72

14.0

* Cut to fit in field

*

*

*

*

wall

F.F. of 

wall

F.F. of 

min.

2" cl.

wall

B.F. of 

wall

B.F. of 

min.

2" cl.

min.

2" cl.

BAR u(E)

8
" 8"

1'
-
0
" 1'
-
8
"

1'-10"

5
8
.2

°

3'-2"

3'-2"

1'
-
4
•
"

1'
-
2
"

BAR u4(E)

8
"

1'-10"

BAR u3(E)

4
•
"

BAR u1(E)

3'-2"

1'
-
10

"

3'-2"

BAR u2(E)

3'-2"

3'-2"

1'
-
2
"

min., typ.

2" cl.

min., typ

2" cl.

(Special) 24"

Insertion Culvert Liner 

Permanent Sheet Pilling

Epoxy Coated

Reinforcement Bars, 

Stud Shear Connectors

Concrete Structures 
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S1-07 S1-07

BORING LOGS
29

 

SK 

SK 

S.N. 056-0280 (LOCATION 1)
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STAGE I REMOVAL

NB Lane

12'-0"

STAGE I REMOVAL

STAGE I CONSTRUCTION

3.

2.

1.

S2-02 S2-10

31

4'-10•"

STAGE I CONSTRUCTION

28'-8"20'-8"5'-6"

6'-2"

Line

Removal 

1'-10•"
1'-0"

Guardrail

Exist.

CulvertExist. 6'x6' Box 

NB Lane

12'-0"

SB Lane

12'-0"6'-2"

Barrier Std. 704001

Temporary Concrete
4'-10•"

1'-10•"
1'-0"

CulvertExist. 6'x6' Box 

28'-8"20'-8"5'-6"

Guardrail

Exist.

Stage Const. Line

3'-1•" 8'-8"

3'-1•" 8'-8"

    STAGE REMOVAL AND CONSTRUCTION (SHEET 1 OF 2)    
KJD

KJD

(Dimensions are at right angle to ~ Roadway)

(Looking Upstation)

(Dimensions are at right angle to ~ Roadway)

(Looking Upstation)

SB Lane

12'-0"

U.S. Route 12

~ and PGL 

U.S. Route 12

~ and PGL 

Barrier Std. 704001

Temporary Concrete

Work Zone

10'-0"

Work Zone

10'-0"

1

1

S.N. 056-0284 (LOCATION 2)

NOTE:

1.Dimensions are at right angles to ~ Roadway.

be removed

Exist. Guardrail to 

Std. 630106-02

Long-Span Guardrail over Culvert

LEGEND:

E
le

v
. 

7
7
0
.5

4

P
V
I
 
S
ta
. 

13
9
+
4
8
.5

7

+0.06

E
le

v
. 

7
7
0
.6

6

P
V
I
 
S
ta
. 

14
0
+
9
8
.5

7

PROFILE GRADE

(Along ~ and PGL US 12)

Removal

the north headwall and wingwall.

Remove the 5'-6" portion of the north culvert barrel, and remove 

north side of the roadway.

Remove portion of the existing HMA pavement and shoulder on the 

north side of the road.

Remove the steel plate beam guardrail and guardrail posts at the 

Clean the inside of existing box culvert.

work area on the north side of the existing structure.

Install temporary Concrete barrier as shown to locate Construction 

5.

4.

3.

2.

1.

11.42%

Granular Backfill for Structures

Aggregate Subgrade Improvement

of the road.

Install the long-span guardrail over culvert at the north side 

of the roadway.

Reconstruct the HMA pavement and shoulder on the north side 

reconstruct the north headwall and the wingwall.

Reconstruct the 5'-6" portion of the north culvert barrel and 
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Barrier Std. 704001

Temporary Concrete

STAGE II REMOVAL

STAGE II CONSTRUCTION

S2-03  S2-10

32

FINAL CROSS SECTION

8'-8"6'-2"

Shoulder

8'-0"

SB Lane

12'-0"

NB Lane

12'-0"

Shoulder

8'-0"

28'-8"26'-2"

STAGE II CONSTRUCTION

NB Lane

12'-0"

SB Lane

12'-0"

4'-0"24'-8"26'-2"

Line

Const. 

Stage 

STAGE II REMOVAL

NB Lane

12'-0"

SB Lane

12'-0"

4'-0"24'-8"26'-2"

Line

Removal 

Stage 

Exist. 6'x6' Box Culvert

Exist. 6'x6' Box Culvert

6'-2" 3'-1•"

4'-10•"

4'-10•"

6'-2" 3'-1•"

Exist. 6'x6' Box Culvert

     STAGE REMOVAL AND CONSTRUCTION (SHEET 2 OF 2)     
KJD

KJD

(Looking Upstation)

(Looking Upstation)

(Looking Upstation)

NOTE:

Dimensions are at right angles to ~ Roadway.1.

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

1

1

1

3

Barrier Std. 704001

Temporary Concrete

1'-0"
1'-10•" 8'-8"

8'-8"1'-10•"
1'-0"

Work Zone

10'-0"

Work Zone

10'-0"

S.N. 056-0284 (LOCATION 2)

Std. 630106-02

Long-Span Guardrail over Culvert

Std. 630106-02

Long-Span Guardrail over Culvert

Std. 630106-02

Long-Span Guardrail over Culvert

LEGEND:

1

3

Removal

11.42%

11.42%

11.42%

3.19%

3.19%

54'-10"

Improvement

Aggregate Subgrade

Improvement

Aggregate Subgrade

Improvement

Aggregate Subgrade

For Structures 

Granular Backfill 

For Structures 

Granular Backfill 

For Structures 

Granular Backfill 

For Structures 

Granular Backfill 

For Structures 

Granular Backfill 

Improvement

Aggregate Subgrade

Improvement

Aggregate Subgrade

to be removed

Exist. Guardrail 

Std. 630101-10

Attach rail post per 

Prop. guardrail

Std. 630101-10

Attach rail post per 

Prop. guardrail

remove the south headwall and wingwall.

Remove the 4'-0" portion of the south culvert barrel, and 

the south side of the roadway.

Remove portion of the existing HMA pavement and shoulder on 

the south side of the road.

Remove the steel plate beam guardrail and guardrail posts at 

traffic on the south side of the structure.

Install temporary Concrete barrier as shown to locate Stage II 

4.

3.

2.

1.

the south side of the road.

Install the steel plate beam guardrail and guardrail posts at 

the roadway.

Replace the HMA pavement and shoulder on the south side of 

reconstruct the south headwall and the wingwall.

Reconstruct the 4'-0" portion of the south culvert barrel and 

3.

2.

1.
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4
'-

0
"

2
'-

0
"

2
'-

0
"

(Looking South) (Looking North)

ITEM UNIT

BILL OF MATERIAL

Temporary Sheet Piling

QUANTITY

Sq Ft

NOTE:

1.

10'-8"

TEMPORARY SHEET PILING

S2-04 S2-10

33

KJD

KJD

15'-6"

1
1

11

~ Culvert

11

1 1

18'-3" 26'-6"

 

Line

Excavation 

Maximum 

Structures, Typ.

Granular Backfill for 

 

Line

Excavation 

Maximum 

Structures, Typ.

Granular Backfill for 
 

Line

Excavation 

Maximum 
 

Line

Excavation 

Maximum 

Surface Area

Top of exposed

Ground Surface/

Surface Area

Top of exposed

Ground Surface/

Elev. 751.99

Elev. 756.80
Elev. 758.50

Elev. 745.80

Elev. 745.80

Offset 20.12 Lt.

Elev. 769.17

Sta. 139+91.49

Offset 20.16 Lt.

Elev. 768.99

Sta. 139+73.00

Offset 20.10 Lt.

Elev. 768.99

Sta. 139+64.93

Offset 19.61 Lt.

Elev. 769.51

Sta. 139+38.09

1

1

1

1

Offset 16.83 Rt.

Elev. 770.90

Sta. 139+74.67

Offset 16.83 Rt.

Elev. 770.88

Sta. 139+85.06

Offset 16.83 Rt.

Elev. 770.87

Sta. 139+92.92

Offset 16.83 Rt.

Elev. 770.99

Sta. 140+17.65

1

1

1

1

LEGEND

For Structures 

Granular Backfill 

Piling

Temporary Sheet

3 3
3 3

and calculations will be required for review and acceptance by the Engineer.

design requirement shown on the plans, a design submittal including plan details 

If the Contractor chooses to alter the temporary cantilevered sheet piling 

5'-6•" 13'-6"

Elev. 750.51Elev. 750.17

2,056

S.N. 056-0284 (LOCATION 2)

Elev. 751.90

U.S. Route 12

~ and PGL

139+50

Stations

Increase
~ Culvert

16'-8‚"

10'-6" 25'-0"

2'-4‚"

140+00

Stations

Increase

U.S. Route 12

~ and PGL

Elev. 758.50

Elev. 739.50 Elev. 739.50

Elev. 756.80

16
'-

10
"

16
'-

10
"

PARTIAL PLAN AT SOUTH CULVERT ENDPARTIAL PLAN AT NORTH CULVERT END

ELEVATION-TEMPORARY SHEET PILING AT NORTH CULVERT END ELEVATION-TEMPORARY SHEET PILING AT SOUTH CULVERT END

Piling

Temporary Sheet 

Piling

Temporary Sheet 

Piling

Temporary Sheet 

Piling

Temporary Sheet 

18'-3" 26'-6"

7'-7" 11'-0"

of Sheet Piling

Minimum Tip Elevation 

of Sheet Piling

Minimum Tip Elevation 
of Sheet Piling

Minimum Tip Elevation 

of Sheet Piling

Minimum Tip Elevation 

Minimum Section Modulus = 32.1 in /ft

18'-3"

Minimum Section Modulus = 32.1 in /ft

26'-6"

10'-6" 25'-0"

18'-9" 6'-3"

Minimum Section Modulus = 32.1 in /ft

25'-0"

4'-5"6'-1"

Minimum Section Modulus=32.1 in /ft

10'-6"

 140+00
 140+00
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6'-10" 10'-10"9'-4"

27'-0"

Bar A B C

15'-2"

9'-6"

13'-2"

11'-6"

28'-4"

21'-0"

TABLE

2
'-

0
"

1'
-
0
"

11
'-

2
"

8
'-

2
"

3
'-

0
"

8"

3
'-

0
"

1'
-
0
"

2
'-

0
"

4'-0"

3'-4"8"

A

A

ELEVATION

SECTION A-A

Bar No. Size Length Shape

BILL OF MATERIAL

S2-09 S2-10

38

Minimum Bar Laps 

Bar

#4

#5

Lap

#6

#7

#8

s < 6" s >= 6"

7'-2"

5'-6"

4'-9"

3'-4"

2'-7"

5'-1"

4'-5"

3'-10"

3'-2"

2'-7"

cl.

2"

cl.

2"

 

c
l.

3
"

M
in
. 
la

p

3
'-

0
"

 

NOTES:

4.

3.

2.

1.

B.F.

F.F.

11
'-

2
"

c
l.

2
"

Elev. 756.80 South wall

Elev. 756.50 North wall

Elev. 767.97 South wall

Elev. 767.67 North wall

CULVERT SECTIONS AND DETAILS

*

2
'-

2
"

6
'-

0
"

The culvert barrels shall be poured monolithically with the wingwalls.

shown otherwise.

All exposed concrete edge shall have a ƒ" x 45° chamfer, except where 

Cost included with concrete removal.

removal shall be replaced with an approved bar splicer or anchorage system. 

construction. Any reinforcement bars that are damaged during concrete 

Existing reinforcement shall be cleaned and incorporated into the new 

fabrication and construction of the proposed culvert extension.

contractor and coordinated with the engineer prior to ordering materials, 

"as-built" condition. All existing structure limits shall be field verified by the 

from historical design drawings and Survey data. Dimensions may not present 

The presented elevations and limits of the existing structure have been taken 

3'-0"

3'-0"

Const. Jt.

Bonded 

(Barrel and Counterfort Reinforcement not shown for clarity)

(Looking North, South wall shown, North wall similar)

Prop. grade

NORTH HEADWALL DETAIL

s

2
'-

2
"

1'-0"

6"

full length of span

ƒ" "! Drip notch 

typ.

1•" cl.

SOUTH HEADWALL DETAIL

2
'-

2
"

4
"

4"

6"

full length of span

ƒ" "! Drip notch 

s1

typ.

1•" cl.

1'-0"

E
.F
. 

o
f
 

C
o
u
n
te
r
f
o
r
t

7
-
#

4
 
h
9
 
b
a
r
s
 
a
t 

1'
-
6
"
 
c
ts
.

8-#4 d bars at 12" cts.

a
t 

6
"
 
c
ts
. 

B
.F
.

12
-
#

5
 
h
5
 
b
a
r
s

a
t 

6
"
 
c
ts
. 

B
.F
.

12
-
#

5
 
h
6
 
b
a
r
s

h
5
 
o
r
 
h
6

at 6" cts., B.F.

5-#5 h7 bars

See Section A-A 

3-#5 h7 bars

h
7

h7

h7

1-#5 h8 bar at B.F.

h8

w w1

 

w or w1

w1

w

BAR s1

6"3"

4•
"

4
"

4•
"

1'
-
10

"

9"

BAR s

1'
-
10

"

at 6" cts. B.F.

19-#5 v2 bars 22-#5 v2 bars at 6" cts. B.F.

v2

E.F. of Counterfort

7-#5 v3 at 6" cts.

z
z1

at 6" cts. B.F.

19-#5 v1(E) bars 

22-#5 v1(E) bars at 6" cts. B.F.

v1(E)

8" 7'-7" 8"

ty
p
.

6
"

8'-11"

BAR a1

**

*

A
B

B
A

C

BAR CUTTING DIAGRAM

(See Table for dimensions, make all cuts normal to bar axis)

Cut Line

 

6- w or w1 bars

7"

5
"

BAR v1(E)

6'-5"

5'-10"

 

Reinforcement bars designated (E) shall be epoxy coated

h11, typ.

h7

h7

h11, typ.

9
'-

8
"

1'
-
6
"

S.N. 056-0284 (LOCATION 2)

at 12" cts. F.F.

3-#5 h11 bars, 

7-#4 s1 bars at 12" cts. South end

7-#4 s bars at 12" cts. North end

E.F. of Counterfort

7-#5 v4(E) at 6" cts.

25.9

6
1°

3
7
'0
"

 3
'-

4
"

BAR h5

 

9'-0"

118°23'0"

 

10'-6"

 
3
'-

4
"

BAR h6

h4 or h10

720

See Section A-A

2-#5 h4 bar

See Section A-A

2-#5 h10 bar

h4 or h10

3
"

1'
-
7
"

1'-9"

2
'-

8
"

BAR d

z3

z2

z1

z

w1

w

v4(E)

v3

v2

v1(E)

v

s1

s

h11

h10

h9

h8

h7

h6

h5

h4

h3

h2

h1

h

d

a1

a

16

16

70

70

12

12

28

28

82

82

36

7

7

12

2

28

2

16

24

24

2

14

32

14

32

16

38

20

#5

#5

#5

#5

#5

#5

#5

#5

#5

#5

#5

#4

#4

#6

#5

#4

#5

#5

#5

#5

#5

#4

#5

#4

#5

#4

#6

#5

4'-2"

6'-9"

3'-8"

6'-3"

28'-4"

21'-0"

5'-9"

6'-5"

7'-10"

6'-5"

6'-11"

5'-10"

5'-11"

7'-6"

10'-0"

3'-8"

13'-10"

26'-8"

13'-10"

12'-4"

8'-6"

5'-11"

5'-11"

4'-2"

4'-2"

4'-5"

8'-11"

7'-7"

2
'-

7
"

BARS z and z2

4'-2"

3-8"

z2

z

5,220

z1 ot z3 bars

z or z2 bars

z1 or z3 bars

z or z2 bars

**

of headwall

at top & bott.

1-#5 h11 bar, 

**

*

the back face of Headwalls.

Bend h7 bars at back face of Wingwalls to match 

near barrel as required.

Cut to fit in field and fan z2 and z3 bars 

*
*

Concrete Box Culverts 

Coated

Reinforcement Bars, Epoxy 

Reinforcement Bars

Cu. Yd.

Pound

Pound

LAB, SK
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S2-10 S2-10
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BORING LOGS
 

MAA
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S.N. 056-0284 (LOCATION 2)
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SB Lane

12'-0"

NB Lane

12'-0"

Barrier Std. 704001

Temporary Concrete

STAGE I REMOVAL

STAGE I CONSTRUCTION

 

5'-6"

Stage I Removal

10'-0"

Stage Removal Line

and Guardrail

Exist. Rail Post 

STAGE I REMOVAL:

STAGE I CONSTRUCTION:

S3-02 S3-10

41

LEGEND:

2'-6" 3'-10"
1'-10•" 1'-0"

Exist. 6'x7' Box Culvert

23'-10"12'-2"

2'-2"

Barrier Std. 704001

Temporary Concrete

SB Lane

12'-0"

 

5'-6"

Stage I Const.

11'-0"

NB Lane

12'-0"

Stage Const. Line

1'-10•" 1'-0"

Exist. 6'x7' Box Culvert

and Guardrail

Exist. Rail Post 

3'-10"2'-6"3'-2"

23'-10"12'-2"

    

KJD

KJD

(Looking Upstation)

(Looking Upstation)

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

1

1

Work Zone

10'-7•"

Work Zone

10'-7•"

5'-0"5'-0"

6"

5'-0"6'-0"

5.

4.

3.

2.

1.

1'-5‚"

1'-4‚"

S.N. 056-0251 (LOCATION 4)

PROFILE GRADE

(Along ~ and PGL US 12)

E
le

v
. 

7
7
0
.6

6

P
V
I
 
S
ta
. 

14
0
+
9
8
.5

7

E
le

v
. 

7
7
0
.5

4

P
V
I
 
S
ta
. 

13
9
+
4
8
.5

7

+0.06

Removal 

wingwall.

barrel walls, and remove the north headwall and 

5'-0" north portion of the bottom slab and culvert 

Remove the 10'-0" north portion of the top slab, 

shoulder on the north side of the roadway.

Remove portion of the existing HMA pavement and 

the roadway.

Install Temporary Sheet Piling on the north side of 

posts at the north side of the road.

Remove the steel plate beam guardrail and guardrail 

Clean the inside of existing box culvert.

the existing structure.

locate Construction work area on the north side of 

Install temporary Concrete barrier as shown to 

6.

5.

4.

3.

2.

1.

STAGE I REMOVAL AND CONSTRUCTION 

3.94%

Improvement

Aggregate Subgrade

For Structures 

Granular Backfill 

the north side of the road.

Install the steel plate beam guardrail and guardrail posts at 

side of the roadway.

Reconstruct the HMA pavement and shoulder on the north 

Remove Temporary Sheet Piling.

north end of the culvert.

Backfill as required at the new constructed area at the 

and the north headwall, and wingwalls.

north portion of the bottom slab and culvert barrel walls, 

Construct the 11'-0" north portion of the top slab, 6'-0" 

Std. 630101-10

Attach rail post per 

Prop. guardrail

to be Removed

Exist. Guardrail

COUNTY

ILLINOIS FED. AID PROJECT

TOTAL
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STAGE II REMOVAL

NB Lane

12'-0"

SB Lane

12'-0"

Barrier Std. 704001

Temporary Concrete

 

3'-10"

FINAL CROSS SECTION

Shoulder

8'-0"

SB Lane

12'-0"

NB Lane

12'-0"

Shoulder

8'-0"

 

3'-10"

 

3'-2"

STAGE II CONSTRUCTION:

STAGE II REMOVAL:

42

LEGEND:

to be Removed

Exist. Guardrail

 

3'-2"

NB Lane

12'-0"

SB Lane

12'-0"

Barrier Std. 704001

Temporary Concrete

STAGE II CONSTRUCTION

3'-1•"

Exist. 6'x7' Box Culvert

Exist. 6'x7' Box Culvert

Exist. 6'x7' Box Culvert

1'-0"
1'-10•"3'-2" 3'-1•"

4'-10•"

18'-10"23'-2"

Stage II Removal

5'-0"

4'-10•"

18'-10"23'-2"

Stage II Const.

5'-0"

S3-03 S3-10

KJD

KJD

(Looking Upstation)

(Looking Upstation)

(Looking Upstation)

23'-10"23'-2"

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

1'-0"
1'-10•" 3'-10"

Work Zone

10'-0"

Work Zone

10'-0"

1

1

5.

4.

3.

2.

1.

5'-5…" 3'-4†"

S.N. 056-0251 (LOCATION 4)

Std. 630106-02

Long-Span Guardrail over Culvert

side of the road.

Install the long-span guardrail over culvert at the south 

of the roadway.

Replace the HMA pavement and shoulder on the south side 

Remove Temporary Sheet Piling.

south end of the culvert.

Backfill as required at the new constructed area at the 

south headwall and the wingwalls.

Reconstruct the 5'-0" portion of the south culvert barrel, 

STAGE II REMOVAL AND CONSTRUCTION 

Removal

remove the south headwall and wingwall.

Remove the 5'-0" portion of the south culvert barrel, and 

the south side of the roadway.

Remove portion of the existing HMA pavement and shoulder on 

Install Temporary Sheet Piling at the south side of the roadway.

the south side of the road.

Remove the steel plate beam guardrail and guardrail posts at 

traffic on the south side of the structure.

Install temporary Concrete barrier as shown to locate Stage II 

5.

4.

3.

2.

1.

3.94%

3.94%

3.94%

2.87%

2.87%

Std. 630106-02

Long-Span Guardrail over Culvert

47'-0"

for Structures

Granular Backfill 

for Structures

Granular Backfill 

for Structures

Granular Backfill 

Improvement

Aggregate Subgrade 

Improvement

Aggregate Subgrade 

for Structures

Granular Backfill 

for Structures

Granular Backfill 

Improvement

Aggregate Subgrade 

Improvement

Aggregate Subgrade 

Improvement

Aggregate Subgrade 

Std. 630101-10

Attach rail post per 

Prop. guardrail
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TEMPORARY SHEET PILING

S3-04 S3-10

ITEM UNIT

BILL OF MATERIAL

Temporary Sheet Piling

QUANTITY

Sq Ft

NOTE:

1.

 43

KJD

KJD

calculations will be required for review and acceptance by the Engineer.

requirement shown on the plans, a design submittal including plan details and 

If the Contractor chooses to alter the temporary cantilevered sheet piling design 

7
'-

0
"

10
"

~ Culvert

4
'-

2
"

m
in
.

2
'-

0
"

24'-0"24'-0"

2,849

S.N. 056-0251 (LOCATION 4)

LEGEND

For Structures 

Granular Backfill 

Piling

Temporary Sheet

140+50

Stations

Increase

PARTIAL PLAN AT NORTH CULVERT

8
'-

0
"

~ Culvert

m
in
.

3
'-

0
"

24'-6" 24'-6"

140+50

Stations

Increase

(Looking North)

U.S. Route 12

~ and PGL
U.S. Route 12

~ and PGL

4
.7

5
'

16
'-

10
" 16

'-
10

"

2
'-

0
"

PARTIAL PLAN AT SOUTH CULVERT END

Piling

Temporary Sheet 

Piling

Temporary Sheet 

Piling

Temporary Sheet 

Piling

Temporary Sheet 

1

1

Surface Area

Top of exposed

Ground Surface/

1

1

Elev. 737.80 Elev. 737.80

 

Line

Excavation 

Maximum  

Line

Excavation 

Maximum 

 

Structures, Typ.

Granular Backfill for 

Elev. 758.80

1

1
1

1

Offset 14.91 Lt.

Elev. 770.03

Sta. 140+77.01

Offset 15.16 Lt.

Elev. 770.03

Sta. 140+52.27

Offset 15.16 Lt.

Elev. 770.02

Sta. 140+44.87

Offset 14.91 Lt.

Elev. 769.92

Sta. 140+20.13

3 3

Elev. 748.92

13'-4"

1

1

Surface Area

Top of exposed

Ground Surface/

1

1

Elev. 739.63 Elev. 739.63

 

Line

Excavation 

Maximum 
 

Structures, Typ.

Granular Backfill for 

Elev. 760.63

1

1
1

1

Offset 16.83 Rt.

Elev. 771.14

Sta. 140+21.20

Offset 16.83 Rt.

Elev. 771.17

Sta. 140+44.94

Offset 16.83 Rt.

Elev. 771.18

Sta. 140+52.20

Offset 16.83 Rt.

Elev. 771.21

Sta. 140+75.94

3 3

Elev. 749.03

Elev. 750.14 Elev. 750.21

Excavation Line

Maximum 

Elev. 760.63Elev. 758.80
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EXISTING STRUCTURE REMOVAL
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"

10"

(North Headwall shown, South Headwall similar)
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5'-0"5'-0"

bars to remain

Exist. vert.

S.N. 056-0251 (LOCATION 4)

bottom slab to remain

Exist. long. bars in top and 

bottom slab to remain

Exist. long. bars in top and 

walls to remain

Exist. horiz. bars in 

walls to remain

Exist. horiz. bars in 

to be Removed

and Guardrail

Exist. Rail Post 

system. Cost included with Concrete Removal.

that are damaged during concrete removal shall be replaced with an approved bar splicer or anchorage 

Existing reinforcement shall be cleaned and incorporated into the new construction. Any reinforcement bars 

such damage shall be repaired by the Contractor at no additional cost.

precautions not to damage existing utilities during excavations, construction or other underground work. Any 

The Contractor shall field verify exact location of all existing utilities prior to construction and take 

For Temporary Sheet Piling, see Sheet       .

warrant additional compensation for Concrete Removal.

conditions. The Contractor must verify all dimensions in the field. Variation in the field dimensions shall not 

Dimensions shown have been taken from field measurments and survey data and may not represent "as built" 

B
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Top Slab Only

to remain

top and bottom slab 
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top and bottom slab 
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Foot
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S3-10

TYPICAL STRUCTURE EXCAVATION SECTION AT NORTH END

2'-0" 10"

6'-2"
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0
•
"

Exist. wall

F.F. of 

Exist. wall

B.F. of 

2'-0" 10"

Limits of Structure Excavation

9'-0"

TYPICAL STRUCTURE EXCAVATION SECTION AT SOUTH END

Limits of Structure Excavation

9'-0"

7'-2"

 

Prop. wall

B.F. of 

 

Prop. wall

F.F. of 

Embankment (See civil plans) 

6'-2"

1'-3•"

Sheet        for details

Temporary Sheet Piling, See 

Granular Backfill For Structures 

 

Prop. wall

F.F. of 

 

Prop. wall

B.F. of 

Embankment (See civil plans) 

 

Exist. wall

F.F. of 

 

Exist. wall

B.F. of 

6'-2" 10"

7'-0"

ITEM UNIT

BILL OF MATERIAL

TOTAL

Cu Yd

Cu Yd

Sheet        for details

Temporary Sheet Piling, See 

Sheet        for details

Temporary Sheet Piling, See 

Sheet        for details

Temporary Sheet Piling, See 

Proposed ground line

Granular Backfill For Structures 

Existing ground line

Existing ground line

TYPICAL GRANULAR BACKFILL SECTION AT NORTH END TYPICAL GRANULAR BACKFILL SECTION AT SOUTH END
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See civil plans
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See civil plans
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Proposed ground line

(Looking Upstation)

(Looking Upstation)
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STRUCTURE EXCAVATION AND BACKFILL
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Granular Backfill for Structures

Structure Excavation Cu Yd

Cu Yd 136

176

Aggregate Subgrade Improvement

Unsuitable Material

Removal and Disposal of 

KJD

KJD

11

22

LEGEND:

Structure Excavation 

Embankment

Front Face

Back Face

F.F.

B.F.

Structures 

Granular Backfill For 

Concrete Removal

Earth Excavation

Improvement

Aggregate Subgrade

of Unsuitable Material

Removal and Disposal 

crushed aggregate

6" CA-7 Gradation 

A

A

A

A

SECTION A-A

(Showing Aggregate Subgrade Improvement)

* Cost included with Aggregate Subgrade Improvement

 
crushed aggregate

6" CA-7 Gradation *
Bott. slab

 Limits of Undercut
Improvement

Aggregate Subgrade 
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S3-10S3-07

1.

NOTE

S3-09reinforcement and additional notes, see Sheet       .

For bill of material, bar diagrams, wingwall 
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Verify in field
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NOTE

S3-09reinforcement and additional notes, see Sheet       .
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SECTION A-A
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s < 6" s >= 6"

7'-2"

5'-6"

4'-9"

3'-4"

2'-7"

5'-1"

4'-5"

3'-10"

3'-2"

2'-7"

29-#5 v2(E) bars at 5" cts. B.F.

29-#5 v1(E) bars at 5" cts. F.F.

29-#5 v2(E) bars at 5" cts. B.F.

29-#5 v1(E) bars at 5" cts. F.F.

(North End Shown, South End Similar)
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BILL OF MATERIAL

9,270

Concrete Box Culverts 

Coated

Reinforcement Bars, Epoxy 

Reinforcement Bars
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29-#5 v3 bars at 5" cts., E.F.

v3
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z
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See Section A-A
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See Section A-A
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6'-5"

5'-10"

SOUTH HEADWALL DETAILNORTH HEADWALL DETAIL

s1

h6, typ.

s

3
'-

0
"

1'-0"
1'-0"

3
'-

0
"

4
"

4"

6"

full length of span

ƒ" "! Drip notch 

6"

full length of span

ƒ" "! Drip notch 
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z1 bars
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Reinforcement bars designated (E) shall be epoxy coated
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S.N. 056-0251 (LOCATION 4)
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the back face of Headwalls.

Bend h6 bars at back face of Wingwalls to match *

h10

The culvert barrels shall be poured monolithically with the wingwalls.

All exposed concrete edge shall have a ƒ" x 45° chamfer, except where shown otherwise.

concrete removal.

damaged during concrete removal shall be replaced with an approved bar splicer or anchorage system. Cost included with 

Existing reinforcement shall be cleaned and incorporated into the new construction. Any reinforcement bars that are 

proposed culvert extension.

the contractor and coordinated with the engineer prior to ordering materials, fabrication and construction of the 

Survey data. Dimensions may not present "as-built" condition. All existing structure limits shall be field verified by 

The presented elevations and limits of the existing structure have been taken from field measurements drawings and 
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SB Lane

12'-0"

NB Lane

12'-0"

STAGE I CONSTRUCTION

3'-9"

3'-9"

SB Lane

12'-0"

NB Lane

12'-0" 5'-0"

3'-0"

FINAL CROSS SECTION

Shoulder

7'-0"

STAGE I CONSTRUCTION:

STAGE CONSTRUCTION

S4-02 S4-08

STAGE II CONSTRUCTION:

51

CLSM

~ Pipe Liner

~ Pipe Liner

Proposed Bulkhead

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

U.S. Route 12

~ and PGL

STAGE II CONSTRUCTION

 

KJD
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(Looking Upstation)

(Looking Upstation)

(Looking Upstation)

5'-3"

 

5'-0"

Shoulder

7'-9"

SB Lane

12'-0"

NB Lane

12'-0"

to remain, typ.

Exist. Guardrail

to remain, typ.

Exist. Guardrail

47'-6"

49'-0"

24'-9"24'-3"

Proposed Bulkhead

49'-0"

4'-0"

4'-0"

~ Pipe Liner

 

5'-0"

Work Zone

11'-9"

Work Zone

11'-0"

 

5'-3"

S.N. 056-0283 (LOCATION 3)

partially Removed

spillway to be 

Existing concrete

6.

5.

4.

3.

2.

1.

concrete

Pour concrete for the west concrete facing, bulkhead and structural repair of 

Insert, brace and connect the west portion of the liner to the east portion

connections

Perform structural repair of concrete at west barrel to headwall and wingwalls 

Perform concrete removal of top portion of existing west headwall and wingwalls

Drive Sheet piling adjacent to the existing west headwall and wingwalls

Clean the inside of existing box culvert

7.

6.

5.

4.

3.

2.

1.

Fill the void around the liner with CLSM

concrete

Pour concrete for the east concrete facing, bulkhead and structural repair of 

Insert and brace the east portion of the liner

connections

Perform structural repair of concrete at east barrel to headwall and wingwalls 

Perform concrete removal of top portion of existing east headwall and wingwalls

Drive Sheet piling adjacent to the existing east headwall and wingwalls

Remove east concrete spillway
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S4-08

LEGEND:

Concrete Removal

EXISTING STRUCTURE REMOVAL

S4-03

52

ITEM UNIT

BILL OF MATERIAL

TOTAL

NOTES:

PLAN

SECTION A-A

END VIEW
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-
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~ Culvert

A A
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U.S. Route 12

~ and PGL 
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U.S. Route 12

~ and PGL 
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"

(West Headwall shown)

END VIEW

(East Headwall shown)

1'
-
0
"
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-
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"

6'-0"6" 6"

Edge of PavementEdge of Pavement

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

to remain

and Guardrail

Exist. Rail Post 

*

*

removed

Tree to be 

to remain

Exist. Tree

*

*

(Looking East)

(Looking West)

*
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1'-6"
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-
2
"
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removed

to be partially

Spillway

Concrete 

46'-0" Out-to-Out Exist. Headwalls

46'-0" Out-to-Out Exist. Headwalls
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5
0

1'
-
9
"

Exist. ground

Exist. ground

than 5 inches)

Concrete (Depth Greater 

Structural Repair of 

3'-0"

3'-0"

3'-0"1'-6"

3'-0"

Greater than 5")

Structural Repair of Concrete (Depth 

Concrete Removal

Sq Ft

Cu Yd

86

1.7

S.N. 056-0283 (LOCATION 3)

be paid for as Concrete Removal.

shall also be removed and shall 

concrete below the removal area 

Additional loose or deteriorated 

Sta. 328+48.33

~ Structure

and will be included with concrete structures.

structural repair of concrete and concrete removal will not be paid separately 

Structural excavation and backfill required to construct the concrete facing, 

Cost included with concrete removal.

removal shall be replaced with an approved bar splicer or anchorage system. 

construction. Any reinforcement bars that are damaged during concrete 

Existing reinforcement shall be cleaned and incorporated into the new 

the Contractor at no additional cost.

construction or other underground work. Any such damage shall be repaired by 

construction and take precautions not to damage existing utilities during 

The Contractor shall field verify exact location of all existing utilities prior to 

compensation for Concrete Removal.

in the field. Variation in the field dimensions shall not warrant additional 

not represent "as built" conditions. The Contractor must verify all dimensions 

Dimensions shown have been taken from historical design drawings and may 
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v(E), F.F.h3(E) bars

SECTION A-A

NOTE:
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Pile wall

Proposed Sheet 
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See Section D-D
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Top of Sheet Piling

* Cut to fit in field
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24" } Proposed 
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10-#4 u3(E) bars at 12" cts.

u3(E)

2- ƒ" } x 8" Shear Studs 2- ƒ" } x 8" Shear Studs

1'-0" 1'-0"

LEGEND

Shear Studs

EAST SHEET PILE WALL SECTION AND ELEVATION
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Top of Sheet Piling
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*

*

at no additional cost to the Department.

piling. Any damage to the pipe shall be repaired 

be included with cost of Permanent steel sheet 

at the top of pipe. Cost of hand excavation shall 

Permanent steel sheet piling shall be terminated 

existing drainage pipe by hand excavation. 

contractor shall field verify the location of the 

Prior to installing permanent steel sheet piling the 

Sections D-D, E-E and F-F, see Sheet      .

For Bill of Material, bar diagrams, notes and 
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See Note 2
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7- ƒ" } x 8" Shear Studs at 1'-6" cts.

v(E), F.F.
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-
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8
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NOTE:

1.

S4-07

Sta. 328+34.24

Begin Wall
Sta. 328+62.42

End Wall

 

KJD, SK

SK

u1(E) u1(E)

Box Culvert

~ Existing

Sections D-D, E-E and F-F, see Sheet      .

For Bill of Material, bar diagrams, notes and 

v1(E)

7- ƒ" } x 8" Shear Studs at 1'-6" cts.

28'-0"

6
"
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2
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0
"

8
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0
"

3

of Sheet Piling

Min. Tip Elevation 

Pile wall

Proposed Sheet 

D

D

E

EF

F

9'-6" 4'-6" 9'-6"4'-6"

Minimum Effective Section Modulus = 30.2 in /ft

27'-0"

(Looking East)

See Section D-D
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0
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Elev. 752.67

Top of Sheet Piling
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"
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0
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SECTION G-G
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S4-06 S4-08

NOTE:

1.

S4-07

 

Sections D-D, E-E and F-F, see Sheet      .

For Bill of Material, bar diagrams, notes and 

SECTION H-H

SECTION C-C

v(E), F.F.

SECTION B-B

9'-0"4'-6"4'-6"9'-0"

27'-0"

10'-6"4'-6"4'-6"10'-6"

30'-0"

v(E), F.F.

v(E), F.F.

v1(E), B.F.

9'-0"

B
u
lk

h
e
a
d

1'
-
6
"

*
*

**

24".

be included in the cost of Insertion Culvert Liner (Special) 

Bulkhead and CLSM shall not be paid for separately and shall 

C
L

S
M

1'
-
6
"

1'-0"7'-0"1'-0"

u4(E) u4(E)

h4(E)

1'
-
6
"

h1(E)

Box Culvert

~ Existing

h1(E)

1'
-
6
"

Box Culvert

~ Existing

Box Culvert

~ Existing

SHEET PILE WALL SECTIONS AND DETAILS (SHEET 1 OF 2)
55

KJD

KJD

12 -ƒ"} x 8" Shear Studs

12 -ƒ"} x 8" Shear Studs

4-ƒ"} x 8" Shear Studs 4-ƒ"} x 8" Shear Studs

2'-6" 6" 2'-6"

2'-6" 6" 2'-6"

1'-3" 1'-3"

6"1'-3" 1'-3"6"

6"1'-3" 1'-3"6"

v1(E), B.F.

v1(E), B.F.

S.N. 056-0283 (LOCATION 3)

* Cut to fit in field

*
*

than 5 inches)

Concrete (Depth Greater 

Structural Repair of 
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*

*
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Bar No. Size Length Shape

SECTION D-D SECTION E-E

2'-2"

2
'-

0
"

10
'-

0
"

Proposed Pipe

~ Pipe

NOTES:

Pile wall

Proposed Sheet 

Exist. Wingwall

Exist. Wingwall

1'
-
0
"

2'-2"

1'-6"8"

1'-6"8"

SECTION F-F

Pile wall

Proposed Sheet Pile wall

Proposed Sheet 

1'-6"8"

2'-2"

10
'-

0
"

1'
-
0
"

v(E)

*

S4-07 S4-08

56

1'
-
0
"

1'
-
0
"

9
'-

0
"

1'
-
0
"

Bulkhead Bulkhead

6"

6" 6"

Exist. Wingwall

u(E)

7
'-

0
"

2
'-

0
"

1'
-
0
"

Sheet Piling

Top of

Proposed

1'-6" Min.

Proposed

1'-6" Min.

v(E)

Sheet Piling

Top of

6
'-

0
"

6
'-

0
"

Sheet Piling

Top of

 

KJD, SK

SK

7
'-

2
"

7
'-

2
"

v1(E)

v1(E)

u3(E) u3(E)

h
1(

E
)

BILL OF MATERIAL

6.

5.

4.

 

to remain

reinforcement

Existing
 

to remain

reinforcement

Existing

 

to remain

reinforcement

Existing

3
"

3
"

6
"

Shear Studs**

side of sheet pile

the Std. Specs. Alternate ea. 

conforming to Art. 1006.32 of 

flux filled headed studs 

ƒ" } x 8" Granular or solid **

1'
-
0
"

v(E)

Shear Studs**

h
4
(E
) 

B
.F
.

h
1(

E
) 

F
.F
.

h
4
(E
) 

B
.F
.

h
1(

E
) 

F
.F
.

v1(E)

v(E)

u4(E)

u3(E)

u2(E)

u1(E)

u(E)

h4(E)

h3(E)

h2(E)

h1(E)

h(E)

#5

#5

#4

#4

#4

#4

#4

#5

#5

#5

#5

#5
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p
.

h
(E
)

6
"

3
"

3
"

Shear Studs**

3
"

3
"

6
"

SHEET PILE WALL SECTIONS AND DETAILS (SHEET 2 OF 2)

30

38

32

20

4

8

46

16

8

16

20

8

9'-8"

9'-8"

7'-9"

5'-9"

7'-6"

8'-2"

5'-10"

6'-8"

30'-8"

8'-0"

8'-8"

27'-8"

Foot

Sq Ft

Pound

Each

Cu Yd

51

1,380

2,090

78

15.2

S.N. 056-0283 (LOCATION 3)

Liner (Special) 24".

Cost of Proposed 18" Bulkhead is included in Insertion Culvert 

new construction. Cost included with Concrete Removal.

Existing reinforcement shall be cleaned and incorporated into the 

the construction of the new pipe culvert may be left in place. 

Removal operations. Existing wingwalls that do not interfere with 

Permanent Sheet Piling shall be installed prior to any concrete 

Due to the deteriorated condition of the existing wingwalls, 

Concrete Structures.

shall use the same material and be poured at the same time as the 

The Concrete for the Bulkhead and the "Structural Repair of Concrete" 

All edges shall have standard ƒ" chamfer.

Reinforcement bars designed (E) shall be epoxy coated.

3.

2.

1.

(See Note 6) (See Note 6)
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h
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) 

o
r
 
h
3
(E
)

ty
p
.

h
(E
) 

o
r
 
h
3
(E
)

min., typ.

2" cl.

typ.

h(E), or h3(E)

* Cut to fit in field

*

*

*

*

min., typ.

2" cl.

min., typ.

2" cl.

BAR u(E)

8
" 8"

1'
-
0
" 1'
-
8
"

1'-10"

BAR u2(E)

1'
-
2
"

3'-2"

3'-2"

BAR u1(E)
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-
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"
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-
4
•
"
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-
2
"

BAR u4(E)

5
8
.2

°

8
"

1'-10"

4
•
"

BAR u3(E)

(Special) 24"

Insertion Culvert Liner 

Permanent Sheet Piling

Epoxy Coated

Reinforcement Bars, 

Stud Shear Connectors

Concrete Structures 
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