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WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020101_GN.DWGFILE NAME : 6/10/2019 10:48 AMPLOT DATE : PLOT BY : SHAW, ADAM M

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : 1 IN:10 FT

5310-02-06 USH 14 DANE PLAN: USH 14/MAIN ST

LAYOUT NAME - 01

GENERAL NOTES:

THE LOCATIONS OF EXISTING AND PROPOSED UTILITY INSTALLATIONS AS SHOWN ON THE PLANS ARE APPROXIMATE.

THERE MAY BE OTHER UTILITY INSTALLATIONS WITHIN THE PROJECT AREA THAT ARE NOT SHOWN.

NO TREES OR SHRUBS ARE TO BE REMOVED WITHOUT APPROVAL OF THE ENGINEER

RIGHT OF WAY LINES SHOWN ON THE CROSS SECTIONS ARE APPROXIMATE

ANY EXISTING SIGN REMOVALS NOT CALLED OUT ON THE PERMANENT SIGNING & MARKING DETAILS SHALL BE

REMOVED AND SALVAGED BY THE VILLAGE OF MAZOMANIE UPON CLOSURE OF THE STREET.

CONTRACTOR WILL BE RESPONSIBLE FOR RESHAPING AND SEEDING WITH CLASS I URBAN EROSION MAT ANY

PREVIOUSLY GRASSED AREAS WHICH ARE DISTURBED BY HIS OPERATION OUTSIDE OF THE NORMAL CONSTRUCTION

LIMITS.

THE QUANTITY OF THE ITEMS FOR EROSION PROTECTION INCLUDES AN UNDISTRIBUTED AMOUNT FOR PROTECTION,

CONTROL AND ABATEMENT OF WATER POLLUTION RESULTING FROM SOIL EROSION. THE DISTRIBUTION AND

LOCATION OF THESE MATERIALS ARE TO BE DETERMINED BY THE ENGINEER.

PRIOR TO THE PLACEMENT OF STEEL PLATE BEAM GUARD OR MGS GUARDRAIL, THE SHOULDERS SHALL BE IN PLACE,

SHAPED AND COMPACTED UNLESS SHOWN OTHERWISE.

SIDEWALK REPLACEMENT SHOULD BE TO THE NEAREST JOINT.  LIMITS ARE APPROXIMATE AND ARE TO BE VERIFIED IN

THE FIELD BY THE ENGINEER.  MATCH EXISTING SIDEWALK WIDTH.

CONTRACTOR SHALL VERIFY UTILITY DEPTHS AT ALL PROPOSED CONNECTION POINTS TO EXISTING SYSTEMS.

TEMPORARY PAVEMENT MARKING TO BE PLACED ON ANY SURFACE WHICH WILL NOT BE REMOVED WITH THIS

PROJECT SHALL CONSIST OF REMOVABLE TAPE.

THE EROSION CONTROL ITEMS SHOWN ON THE PLANS ARE AT SUGGESTED LOCATIONS.  THE ENGINEER SHALL

DETERMINE THE EXACT LOCATION.  ALL EROSION CONTROL MEASURES SHALL BE MAINTAINED UNTIL SUCH TIME AS

THE ENGINEER DETERMINES THE MEASURE IS NO LONGER NECESSARY.

SECTION 2 ORDER OF SHEETS

GENERAL NOTES

PROJECT OVERVIEW

TYPICAL SECTIONS

CONSTRUCTION DETAILS

INTERSECTION DETAILS

PLAN DETAILS

EROSION CONTROL

STORM SEWER PLAN

LIGHTING PLAN

TRAFFIC SIGNAL

PAVEMENT MARKING & PERMANENT SIGNING

TRAFFIC CONTROL & CONSTRUCTION STAGING

ALIGNMENT DETAILS

UTILITIES:

KEVIN ZICKERT

CENTURYLINK - COMMUNICATION LINE

224 INDUSTRIAL DR

NORTH PRAIRIE, WI 53153

(262) 392-5200

KEVIN.ZICKERT@CENTURYLINK.COM

JANE ROSSING

MADISON GAS AND ELECTRIC COMPANY - GAS/PETROLEUM

P.O. BOX 1231

MADISON, WI 53701-1231

(608) 252-7099

GROSSING@MGE.COM

BRANDON STORM

CHARTER COMMUNICATIONS - COMMUNICATION LINE

2701 DANIELS ST

MADISON, WI 53718

(608) 274-3822

BRANDON.STORM@CHARTER.COM

SHAWN DILLEY

VANGUARD ELECTRIC

MAZOMANIE ELECTRIC UTILITY - ELECTRICITY

P.O. BOX  26

MAZOMANIE, WI 53560-0026

(608) 767-2561

SDILLEY@BLACKEARTHWISCONSIN.COM

SUSAN DIETZEN

VILLAGE OF MAZOMANIE - SEWER

133 CRESCENT ST

P.O. BOX  26

MAZOMANIE, WI 53560

(608) 795-2100

SUSAN DIETZEN

VILLAGE OF MAZOMANIE - WATER

133 CRESCENT ST

P.O. BOX  26

MAZOMANIE, WI 53560

(608) 795-2100

DIGGERS     HOTLINE
Dial         or (800)242-8511

www.DiggersHotline.com

OTHER AGENCIES

DNR LIASON

ERIC HEGGELUND

3911 FISH HATCHERY ROAD

MADISON, WI. 53711

(608)  275-3301

ERIC.HEGGELUND@WISCONSIN.GOV

WISDOT REGION CONTACT

AMY COUGHLIN, P.E.

WISDOT SOUTHWEST REGION

MADISON OFFICE

2101 WRIGHT ST.

MADISON, WI. 53704

(608) 245-5358

AMY.COUGHLIN@DOT.WI.GOV
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WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020201_PO.DWGFILE NAME : 6/21/2018 1:27 PMPLOT DATE : PLOT BY : SCHMID, CHARLENE

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ###########

5310-02-67 USH 14 DANE PROJECT OVERVIEW

LAYOUT NAME - PLAN OVERVIEW



3:1 MAX.

EXISTING TYPICAL SECTION

4:1 MAX.

4:1 MAX.

EXISTING TYPICAL SECTION
STA. 20+40 - STA. 40+25

STA. 5+50 - STA. 20+40

8' 12' 12'

3'

4'

1'

10' 12' 12' 10'

1'

4'

  2%

  2%   2%

2%
4%

2%
2%   4%4%

EXISTING 7" CONCRETE CRACKED AND SEATED

EXISTING 4.5" ASPHALTIC PAVEMENT
EXISTING 7" CRACKED AND SEATED CONCRETE PAVEMENT

EXISTING 30" CONCRETE CURB & GUTTER (TYP.)

℄

℄

3:1 MAX.

8'

3'

4%

EXISTING 4.5" ASPHALT PAVEMENT
EXISTING 7" BITUMINOUS BASE COURSE

EXISTING 5" ± SHALE W/CRUSHED AGGREGATE BASE COURSE
EXISTING CRUSHED AGGREGATE BASE COURSE

2'2'

EXISTING 6" ASPHALTIC PAVEMENT
EXISTING 6" CRUSHED AGGREGATE BASE COURSE

WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020301_TS.DWGFILE NAME : 10/29/2018 8:45 AMPLOT DATE : PLOT BY : JOHNSON, JOHN R

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ##########

5310-02-06 USH 14 DANE TYPICAL SECTIONS

LAYOUT NAME - Plan 1 IN 10 FT (5)



6:1 NOR.

EXISTING TYPICAL SECTION

4:1 MAX.

4:1 MAX.

EXISTING TYPICAL SECTION
STA. 40+25 - STA. 45+25

STA. 45+25 - STA. 47+54

10' 12' 12' 10'3'

3' 3'

4'

1'

10' 12' 12' 10'

1'

4'

  2%

  2%   2%

2%
4%

2%
2%   4%4%

EXISTING 5.75" ASPHALT PAVEMENT

EXISTING 9" CRUSHED AGGREGATE BASE COURSE

EXISTING CRUSHED AGGREGATE BASE COURSE SHOULDER

EXISTING 5.75" ASPHALTIC PAVEMENT
EXISTING 9" CRUSHED AGGREGATE BASE COURSE

EXISTING 30" CONCRETE CURB & GUTTER (TYP.)

4:1 MAX.

1'

4'

  4%

℄

℄

WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020301_TS.DWGFILE NAME : 10/29/2018 8:45 AMPLOT DATE : PLOT BY : JOHNSON, JOHN R

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ##########

5310-02-06 USH 14 DANE TYPICAL SECTIONS

LAYOUT NAME - Plan 1 IN 10 FT



4:1 TYP.

3:1 MAX. 4:1 TYP.

SUPERELEVATION SECTION SHOWN, SEE PAVING DETAILS
AND CROSS SECTIONS FOR SUPERELEVATION TRANSITION
DETAILS & NORMAL CROWN.

NOTE:

STA. 7+00 - STA. 16+00

TYPICAL FINISHED SECTION

5' 3' 4' - 12' 12' 12' 5'1' 1'

2'

  3%  3%
  4%  1.5%6%

5.5" HMA PAVEMENT 4 MT 58-28 S
8" BASE AGGREGATE DENSE 1 1/4-INCH

12" BASE AGGREGATE DENSE 3-INCH

R

SUPERELEVATION SECTION SHOWN, SEE PAVING DETAILS
AND CROSS SECTIONS FOR SUPERELEVATION TRANSITION
DETAILS & NORMAL CROWN.

NOTE:
STA. 16+00 - STA. 17+30

TYPICAL FINISHED SECTION

SEE PAVING DETAILS AND
CROSS SECTIONS FOR TRANSITION DETAILS.

**

5' 3' 4' - 12' 12' 0-4.25' 12' 1'
VARIES

0-4.25'
VARIES

1'

  3%  3%

8" BASE AGGREGATE DENSE 1 1/4-INCH
12" BASE AGGREGATE DENSE 3-INCH

L

5'

CONCRETE CURB & GUTTER, 6-INCH SLOPED, 36-INCH TYPE D. (TYP.)

CONCRETE SIDEWALK 5-INCH (TYP.)
3" BASE AGGREGATE DENSE 1 1/4-INCH (TYP.)

****

5'

4%

6%

5'

2'

4:1 TYP.

3:1 MAX.

  4%  1.5%6%

CONCRETE CURB & GUTTER,
6-INCH SLOPED, 36-INCH TYPE D.

CONCRETE SIDEWALK 5-INCH
4" BASE AGGREGATE DENSE 1 1/4-INCH

RL

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,
FERTILIZER TYPE B, MULCH

5.5" HMA PAVEMENT 4 MT 58-28 S

BASE AGGREGATE DENSE 3/4-INCH

BASE AGGREGATE DENSE 3/4-INCH

8' TYP.

6:1 4:1

SEED AND FERTILIZE

5'

SALVAGED TOPSOIL & MULCH

EXISTING GROUND

4:1 TYP.

8' TYP.

6:1 4:1

SEED AND FERTILIZE

5'

SALVAGED TOPSOIL & MULCH

EXISTING GROUND

WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020301_TS.DWGFILE NAME : 10/29/2018 8:45 AMPLOT DATE : PLOT BY : JOHNSON, JOHN R

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ##########

5310-02-06 USH 14 DANE TYPICAL SECTIONS

LAYOUT NAME - Plan 1 IN 10 FT (2)



*

*

*LAWN AREAS

*PAVED AREAS

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,
FERTILIZER TYPE B, MULCH

MATCH EXISTING PAVEMENT TYPE

*

*

TYPICAL FINISHED SECTION
STA. 20+55 - STA. 40+50

  4%  1.5%6%

5' 5' 3' 12' 4.25' - 7' 4.25' - 7' 12' 3'

0.5'

5' 5' 0.5'
VARIESVARIES

0.5'

  6%1.5%4%
2%2%2%

5.5" HMA PAVEMENT 4 MT 58-28 S
8" BASE AGGREGATE DENSE 1 1/4-INCH

12" BASE AGGREGATE DENSE 3-INCH

CONCRETE CURB & GUTTER
30-INCH TYPE D (TYP.)

CONCRETE SIDEWALK 5-INCH (TYP.)
3" BASE AGGREGATE DENSE 1 1/4-INCH (TYP.)

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40, FERTILIZER
 TYPE B, EROSION MAT URBAN CLASS 1 TYPE A

2'2'

TYPICAL FINISHED SECTION
STA. 17+30 - STA. 20+55

SEE PAVING DETAILS AND
CROSS SECTIONS FOR TRANSITION DETAILS.

**

  4%  1.5%6%

5' 5' 3' 12' 4.25' - 7' 4.25' - 7' 12' 3'
VARIESVARIES

0.5'

2%2%

8" BASE AGGREGATE DENSE 1 1/4-INCH
12" BASE AGGREGATE DENSE 3-INCH

2'2'

RL

4:1 TYP.

****

CONCRETE CURB & GUTTER
30-INCH TYPE D (TYP.)

VARIES

4%

4:1 TYP.

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,
FERTILIZER TYPE B, MULCHSALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,

FERTILIZER TYPE B, MULCH

RL

5.5" HMA PAVEMENT 4 MT 58-28 S

WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020301_TS.DWGFILE NAME : 10/29/2018 8:45 AMPLOT DATE : PLOT BY : JOHNSON, JOHN R

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ##########

5310-02-06 USH 14 DANE TYPICAL SECTIONS

LAYOUT NAME - Plan 1 IN 10 FT (3)



4%2%
4:1 TYP.

TYPICAL FINISHED SECTION
STA. 44+00 - STA. 47+56

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40, FERTILIZER
 TYPE B, EROSION MAT URBAN CLASS 1 TYPE A

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,
FERTILIZER TYPE B, MULCH

0-7'12'10'3'
VARIES

0-7' 12' VARIES
VARIES

BASE AGGREGATE DENSE 3/4-INCH

4:1 TYP.

TYPICAL FINISHED SECTION
STA. 40+50 - STA. 44+00

SEE PAVING DETAILS AND
CROSS SECTIONS FOR TRANSITION DETAILS.

**

  4%

VARIES

0.5'

3' 12' 0' - 7' 0' - 7' 12'
VARIES
3'-12'

0.5'

VARIES
VARIESVARIES

4%
2%2%

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40, FERTILIZER
 TYPE B, EROSION MAT URBAN CLASS 1 TYPE A

2'2'

RL

SALVAGED TOPSOIL, SEEDING MIXTURE NO. 40,
FERTILIZER TYPE B, MULCH

5.5" HMA PAVEMENT 4 MT 58-28 S

8" BASE AGGREGATE DENSE 1 1/4-INCH

12" BASE AGGREGATE DENSE 3-INCH

CONCRETE CURB & GUTTER
30-INCH TYPE D (TYP.)

****

12'

2%

5.5" HMA PAVEMENT 4 MT 58-28 S
8" BASE AGGREGATE DENSE 1 1/4-INCH

12" BASE AGGREGATE DENSE 3-INCH

4%

2'

CONCRETE CURB & GUTTER
30-INCH TYPE D (TYP.)

RL

SEED AND FERTILIZE

5'

SALVAGED TOPSOIL & MULCH

EXISTING GROUND

WISDOT/CADDS SHEET 42

EHWY: COUNTY:
N:\PDS\C3D\53100206(14)\SHEETSPLAN\020301_TS.DWGFILE NAME : 10/29/2018 8:45 AMPLOT DATE : PLOT BY : JOHNSON, JOHN R

2

PROJECT NO:
PLOT NAME :  

2

SHEET 
PLOT SCALE : ##########

5310-02-06 USH 14 DANE TYPICAL SECTIONS

LAYOUT NAME - Plan 1 IN 10 FT (4)
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MANHOLES 3-MS

STA = 7+50.00 @ 34.0' LT
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INLETS MEDIAN 2G-MS

STA = 9+25.00 @ 39.00' RT

2.2
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INLETS 1G-MS

STA = 19+45.00 @ 46.00' LT

7.3

INLETS 2X3-H

STA = 19+45.00 @ 23.50' LT

7.2

INLETS 2X3-H

STA = 20+74.12 @ 45.51' LT

7.4

INLETS 4-H

STA = 20+02.00 @ 23.50' LT

7.1

STA = 22+82.50 @ 23.50' LT

EXISTING INLET TO REMAIN

STA = 22+76.87 @ 38.58' LT
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Manholes 6-FT Diameter

STA = 21+03.37 @ 13.22' RT

7.0

INLETS 2X3-H

STA = 21+05.12 @ 45.49' LT
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INLETS 4-H

STA = 22+82.50 @ 23.50' LT
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STA = 25+08.00 @ 23.50' RT
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INLETS 2X3-H
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MANHOLES 5X5-J

STA = 27+02.00 @ 14.00' RT
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INLETS 2X3-H

STA = 25+23.00 @ 23.50' RT
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INLETS 2X3-H

STA = 24+85.34 @ 55.86' LT

9.7

INLETS 2X3-H

STA = 24+50.32 @ 55.17' LT

9.6

EXISTING INLET TO REMAIN

STA = 22+76.87 @ 38.58' LT

EX.1

22+00 23+00 24+00 25+00 26+00 27+00 28+00
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INLETS 4-H

STA = 29+14.00 @ 23.50' RT

11.3

INLETS 4-H

STA = 28+84.84 @ 38.62' RT

11.4

INLETS 4-H

STA = 28+48.32 @ 38.79' RT

11.5

INLETS 2X3-H

STA = 29+24.00 @ 23.50' LT

11.2

INLETS 2X3-H

STA = 29+14.00 @ 23.50' LT

11.1

MANHOLES 5X5-J

STA = 29+14.00 @ 14.00' RT

11.0

INLETS 2X3-H

STA = 32+45.75 @ 66.79' LT

22.1

MANHOLES 4-J

STA = 32+51.43 @ 66.67' LT

22.0

INLETS 4-H

STA = 31+52.00 @ 23.50' LT

12.1

MANHOLES 6-J

STA = 31+52.00 @ 14.00' RT

12.0

MANHOLES 5X5-J

STA = 32+50.00 @ 14.00' RT

13.0

INLETS 2X3-H

STA = 31+52.00 @ 23.50' RT

12.2

INLETS 2X3-H

STA = 32+44.46 @ 47.91' RT

13.1

INLETS 2X3-H

STA = 32+81.30 @ 56.90' RT

13.2

MANHOLES 6-J

STA = 33+52.00 @ 14.00' RT

14.0

INLETS 2X3-H

STA = 33+62.00 @ 23.50' RT

14.4

INLETS 4-H

STA = 33+62.00 @ 23.50' LT

14.2
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INLETS 2X3-H

STA = 28+83.97 @ 49.50' RT

11.6

<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<

INLETS 2X3-H

STA = 31+62.00 @ 23.50' RT

12.3

INLETS 4-H

STA = 31+62.00 @ 23.50' LT

12.4

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

INLETS 2X3-H

STA = 32+89.51 @ 66.60' LT

22.2
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EXISTING INLET TO REMAIN

STA = 33+80.33 @ 47.01' RT

EX.2
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INLETS 2X3-H

STA = 36+34.20 @ 23.50' RT

16.2

INLETS 2X3-H

STA = 35+99.68 @ 43.01' RT

15.4

INLETS 2X3-H

STA = 36+33.96 @ 23.50' LT

16.1

INLETS 2X3-H

STA = 36+08.95 @ 39.47' LT

15.2

INLETS 4-H

STA = 35+72.24 @ 36.40' LT

15.1

MANHOLES 6-J

STA = 35+68.14 @ 13.00' RT

15.0

INLETS 4-H

STA = 35+64.66 @ 39.69' RT

15.3

MANHOLES 5-J

STA = 36+34.07 @ 13.00' RT

16.0

INLETS 2X3-H

STA = 38+01.97 @ 23.50' LT

17.1

INLETS 4-H

STA = 39+65.84 @ 51.02' RT

18.3
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INLETS 2X3-H

STA = 35+98.26 @ 52.91' RT

15.6

INLETS 2X3-H

STA = 35+64.60 @ 49.94' RT
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INLETS 2X3-H

STA = 36+08.77 @ 49.51' LT
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INLETS 2X3-H

STA = 36+44.17 @ 23.50' LT
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INLETS 2X3-H

STA = 38+11.96 @ 23.50' LT

17.3

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

MANHOLES 5-J

STA = 38+02.07 @ 13.50' RT

17.0

INLETS 2X3-H

STA = 38+02.25 @ 23.50' RT

17.2

INLETS 2X3-H

STA = 39+60.24 @ 70.25' RT
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INLETS 2X3-H

STA = 40+59.21 @ 23.50' LT

MANHOLES 4x4-J

STA = 40+58.90 @ 12.00' RT

34+00

35+00

36+00 37+00
38+00

39+00

40+00
PC

: 3
4+

62
.2

2

PT
: 3

8+
64
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E

22



TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTTTTTTTTTTTTTTTTTT

TT

TTT

TT

TTT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TTT

TT

TTT

TT

TTT

TTT

TT

TTT

TT

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T T T T T

T T T T T T T T T T

T T T T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T

T

T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T T T T T T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

T T T T T T T T T T T T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T

T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T

T T T T T T T T T T T T

T T T T T T T T T T T T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T T T T T T

T T T T T T T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T

T T

T T

T T

T

T T

T T

T

T T

T T

T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T T

T T T

T T T

T T T

T T T T

T T T

T T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T

T T

T T

T T

T T

T T

T T

T T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T T

T

T

T

T

T

T T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G

G G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G

G G G G

G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G

G G G G G G G G

G G G G G G G G G

G G G G G G G G G

G G G G G G G G G

G G G G G G G G G

G G G G G G G

G G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G G G

G G G G G

G G G G G

G G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G G

G G

G

G G

G G

G G

G G

G G

G

G G

G G

G

G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G G

G G G

G G G G

G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G G

G G G G G G G G

G G G G G G G

G G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G

G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G G G G G G G G G G G G G

G G G G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G G

G

G G

G G

G

G G

G G

G G

G

G G

G

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS

SS SS

SS

SS SS

SS

SS SS

SS

SS SS SS

SS

SS

SS
SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
SS

SS

SS

SS
SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
SS

SS

SS

SS
SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
SS

SS

SS

SS
SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E E

E E

E E

E E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EE

E

EE

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

EEE

EEE

EEE

EEE

EEE

EEE

EE

EEE

EEE

EEE

EEE

EEE

EEE

EEE

EE

EEE

EEE

EEE

EEE

EEE

EEE

EEE

EE

EEE

EEE

EEE

EEE

EEE

EEE

EE

EEE

EEE

EEE

EEE

EEE

EEE

EEE

EE

EEE

EEE

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<
<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<
<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<
<

<

<

<

<

<

<

<

<

<

<

<

<

<

<
<

<

<

<

<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<

<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<<

<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<

<<

<<<

<<<

<<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

<<<<

<<<

<<<

INLETS 2X3-H

STA = 41+52.00 @ 23.00' RT

21.2

INLETS 4-H

STA = 41+27.00 @ 23.34' RT

21.1

INLETS 4-H

STA = 41+02.00 @ 23.50' RT

21.0

INLETS 4-H

STA = 40+58.98 @ 23.50' RT

20.4

INLETS 2G-MS

(2 TYPE MS CASTINGS REQ'D.)

STA = 40+59.06 @ 40.00' RT

20.2

INLETS 4-H

STA = 40+05.36 @ 39.87' RT

18.1

MANHOLES 5-H

STA = 39+99.52 @ 60.53' RT

18.2
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INLETS 2X3-H

STA = 40+69.21 @ 23.50' LT
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INLETS 2X3-H

STA = 41+77.00 @ 22.65' RT

21.3

INLETS 2X3-H

STA = 39+96.65 @ 70.40' RT
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INLETS 2X3-H

STA = 40+59.21 @ 23.50' LT
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2-3"
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652.0225 652.0235 652.0800 655.0700 655.0800
CONDUIT CONDUIT RIGID CONDUIT RIGID LOOP DETECTOR CONDUIT LOOP LOOP

NONMETALLIC NONMETALLIC STATION LOOP DETECTOR DETECTOR
FROM TO SCHEDULE 40 SCHEDULE 40 LOOP HOME RUN CENTER FRONT SIZE NO. OF DETECTOR LEAD‐IN CABLE WIRE

STRUCTURE STRUCTURE 2‐INCH 3‐INCH NUMBER PULL BOX OF LOOP OFFSET LFxLF TURNS LF LF LF
NUMBER NUMBER LF LF 21 PB‐13 33+18.05 12.95' L 6x20 3 93.14 119.14 197.14
CB‐1 PB‐1 18.42 22 PB‐14 34+64.99 12.72' L 6x20 3 73.58 229.41 177.58
CB‐1 PB‐4 21.99 23 PB‐13 33+30.92 1.42' L 6x20 3 97.86 119.14 201.86
PB‐1 PB‐2 8.18 24 PB‐13 33+58.92 1.37' L 6x20 3 97.98 119.14 201.98
PB‐2 PB‐3 5.00 41 PB‐10 32+59.95 50.17' L 6X14 3 81.26 218.01 161.26
PB‐4 PB‐5 117.10 42 PB‐11 32+60.30 68.17' L 6X14 3 81.22 222.16 161.22
PB‐4 PB‐17 86.30 43 PB‐10 32+49.95 50.19' L 6X14 3 61.32 218.01 141.32
PB‐4 SB‐1 12.95 44 PB‐11 32+50.30 68.19' L 6X14 3 61.32 222.16 141.32
PB‐4 SB‐2 4.86 61 PB‐7 32+12.71 13.00' R 6x20 3 74.06 109.81 178.06
PB‐5 PB‐6 67.88 62 PB‐8 30+35.72 13.04' R 6x20 3 73.84 264.86 177.84
PB‐5 SB‐3 4.72 63 PB‐7 32+12.72 1.50' R 6x20 3 97.02 109.81 201.02
PB‐5 SB‐4 5.05 64 PB‐7 31+84.72 1.50' R 6x20 3 98.34 109.81 202.34
PB‐6 PB‐7 15.81 81 PB‐2 32+65.40 36.92' R 6X18 3 86.74 20.91 182.74
PB‐6 PB‐9 114.78 82 PB‐3 32+65.00 58.92' R 6X18 3 86.78 25.91 182.78
PB‐6 SB‐5 6.87 83 PB‐2 32+73.90 37.08' R 6X18 3 70.14 20.91 166.14
PB‐7 PB‐8 155.05 84 PB‐3 32+73.50 59.07' R 6X18 3 70.16 25.91 166.16
PB‐9 PB‐10 108.22 TOTAL = 1304.76 2155.10 2840.76
PB‐9 SB‐6 5.93
PB‐9 SB‐7 24.19
PB‐10 PB‐11 8.74
PB‐10 PB‐13 117.98
PB‐10 SB‐8 6.62
PB‐10 SB‐9 4.47
PB‐11 PB‐12 4.15
PB‐13 PB‐14 98.82
PB‐13 SB‐10 10.41
PB‐13 SB‐11 6.57
PB‐14 PB‐15 18.27
PB‐14 PB‐17 108.48
PB‐14 SB‐12 20.15
PB‐14 SB‐13 8.77
PB‐15 PB‐16 110.27
PB‐17 SB‐14 19.96

TOTAL = 466.99 859.97



653.0154 653.0164 654.0217
PULL BOXES PULL BOXES PULL BOXES 654.0101 654.0102 CONCRETE

NON‐CONDUCTIVE NON‐CONDUCTIVE CONCRETE BASES CONCRETE CONCRETE CONTROL CABINET
24x36 INCH 24x42 INCH BASES BASES BASES TYPE 9

NUMBER STATION OFFSET EACH EACH TYPE 1 TYPE 2 SPECIAL
PB‐1 32+95.36 51.75' R 1 NUMBER STATION OFFSET EACH EACH EACH
PB‐2 32+87.74 54.73' R 1 CB‐1 32+95.40* 45.61' R* 1
PB‐3 32+87.50 59.73' R 1 SB‐1 32+85.82 47.03' R 1
PB‐4 32+95.36 38.27' R 1 SB‐2 32+90.71 36.84' R 1
PB‐5 32+36.90 41.66' R 1 SB‐3 32+37.48 46.32' R 1
PB‐6 32+06.17 27.26' R 1 SB‐4 32+36.04 36.68' R 1
PB‐7 31+90.44 26.89' R 1 SB‐5 32+13.01 27.50' R  1
PB‐8 30+35.41 27.00' R 1 SB‐6 31+84.04 28.07' L 1
PB‐9 31+90.12 27.97' L 1 SB‐7 32+12.88 36.02' L 1
PB‐10 32+36.57 55.89' L 1 SB‐8 32+34.10 49.90' L 1
PB‐11 32+36.59 64.76' L 1 SB‐9 32+37.93 60.18' L 1
PB‐12 32+36.67 68.48' L 1 SB‐10 32+91.67 64.60' L 1
PB‐13 32+95.43 55.02' L 1 SB‐11 32+99.04 49.57' L 1
PB‐14 33+36.73 27.65' L 1 SB‐12 33+16.80 31.49' L 1
PB‐15 33+54.97 26.89' L 1 SB‐13 33+28.07 28.40' L 1
PB‐16 34+65.28 26.90' L 1 SB‐14 33+16.79 27.50' R  1
PB‐17 33+36.73 26.62' R 1 TOTAL = 10 4 1

TOTAL = 8 9
* CENTER OF CABINET



TRAFFIC SIGNALS 657.0420 657.0430 TRAFFIC SIGNALS 658.0110 658.0110 658.0416
657.0100 657.0255 657.0310 657.0315 TRAFFIC SIGNAL TRAFFIC SIGNAL 657.0585 657.1810 TRAFFIC SIGNAL TRAFFIC SIGNAL PEDESTRIAN 658.0500
PEDESTAL TRANSFORMER POLES POLES STANDARDS STANDARDS TROMBONE ARMS LUMINAIRE ARMS SIGNAL FACE 3‐12 INCH FACE 3‐12 INCH SIGNAL FACE PEDESTRIAN
BASES BASES TYPE 3 TYPE 4 ALUMINUM 13‐FT ALUMINUM 10‐FT 15‐FT STEEL 10‐FT BASE HEAD VERTICAL HORIZONTAL 16‐INCH PUSH BUTTONS

NUMBER EACH EACH EACH EACH EACH EACH EACH EACH NUMBER NUMBER EACH EACH EACH EACH
SB‐1 1 1 SB‐1 7 1
SB‐2 1 1 12 1
SB‐3 1 1 1 SB‐2 96 1 1
SB‐4 1 1 SB‐3 11 1
SB‐5 1 1 SB‐4 95 1 1
SB‐6 1 1 1 1 SB‐5 1 1
SB‐7 1 1 6 1
SB‐8 1 1 94 1 1
SB‐9 1 1 SB‐6 5 1
SB‐10 1 1 1 SB‐7 93 1 1
SB‐11 1 1 SB‐8 92 1 1
SB‐12 1 1 SB‐9 9 1
SB‐13 1 1 10 1
SB‐14 1 1 1 1 SB‐10 8 1

TOTAL = 10 4 2 2 4 6 2 4 SB‐11 91 1 1
SB‐12 98 1 1
SB‐13 3 1

SIGNAL MOUNTING HARDWARE 4 1
658.5069 SB‐14 2 1
SIGNAL 97 1 1

MOUNTING TOTAL = 10 2 8 8
HARDWARE

LOCATION LS
USH 14 & CTH Y 1
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(NOTED AS TYPE H-S ON DRAINAGE TABLE)

FL
O

W
FL

O
W

1
2" HIGH RAISED LETTERS

FLUSH WITH TOP SURFACE

1" DIAGONAL BARS
WITH 1  12" OPENINGS

1 18" DIAGONAL BARS WITH 1 58" OPENINGS

 DUMP NO WASTE
DRAINS TO FRESH WATER

FL
O

W

 DUMP NO WASTE
DRAINS TO FRESH WATER

(MEASURES 19 3 4" X 17" X 1 7 8")
(NOTED AS TYPE A-S ON DRAINAGE TABLE)

3"

17"

33

36 3 4"

2" 6"

31"

4"

2"

5 3 4"

17 34"
6 38"

2" R

NOTE: EITHER CASTING IS ACCEPTABLE

43"
33"

36 3 4"

2"

1 7 8"

1 11
16" 11 SPACES @ 3"

35 14"

31"

4"6"
2"

2" R

5 3 4"

17 34"
6 38"

SEE LOGO DETAIL

DIRECTION
OF FLOW

DIRECTION
OF FLOW

37 3 8"

TYPE "C" CHECKERED
TOP DESIGN (OPTIONAL)

BOLT CURB BOX TO FRAME
WITH 12" - 13 X 2 12" STEEL HEX
BOLT, NUT AND WASHERS

1 78"

19 7 8"
6 SPACES @ 3"

19 78"
21 5 8"

1 78"

18"
36" D

7"

24"
36" D

17 18"

6 38"

2" R

6 14"

FL
O

W

1 116 "

5
8"

9"

10 78"

6"

11 3 4"

5 3 4"

1 3 4"

7"

13
16"

1 14"
5 5 8"

18 116"
25"

31"
17 12"

1
2"

1 3 4"
1"

1 38"
17 116"

20 18"
20"

21 78"

43"

NOTE: CURB BOX HEIGHT ADJUSTABLE 6" - 9"

NOTE: EITHER CASTING IS ACCEPTABLE

NOTE: CURB BOX HEIGHT ADJUSTABLE 6" - 9"

NOTE: EITHER CASTING IS ACCEPTABLE

5"

(MEASURES 35" X 17 3 4" X 2")

6 6

APPROVED

DATE APPROVING
ENGINEERFHWA

11-27-13 /S/ Jerry H. Zogg

SDD 8a5-a  Inlet Covers Type A, H, A-S, H-S and Z



SDD 8a5-b  Inlet Covers Type B, B-A, C, MS, MS-A, and WM



SDD 8a5-c  Inlet Covers Type F, HM, HM-S, S, T, V, HM-GJ, and HM-GJ-S



SDD 8a5-d  Inlet Covers Type BW; Manhole Covers Type J, J-S, K, L and M



SDD 8b9  Manholes 3-FT, 4-FT, 5-FT, 6-FT, 7-FT, and 8-FT Diameter



SDD 8b10  Manholes 3x3-FT, 4x4-FT, 5x5-FT, and 6x6-FT



SDD 8c7  Inlets 2x2-FT, 2x2.5-FT, 2x3-FT, and 2.5x3-FT



SDD 8c8  Inlets Median 1 and 2 Grate



SDD 9b2  Conduit



SDD 9b16  Pull Boxes Non-Conductive



CONCRETE BASES

TYPE 2

GENERAL NOTES

CONCRETE BASE TYPE

1 2

0.57 0.40

23 16

60 18

APPROX. CUBIC
YARDS OF CONCRETE

LBS. OF HOOP
BAR STEEL

LBS. OF VERTICAL
BAR STEEL

0.40

FORMING DETAIL

NONE

NONE

TYPE 5 & 6

5 & 6

TYPE 1

DETAILS OF CONSTRUCTION,  MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS
DRAWINGSHALL CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

BASES SHALL BE EXCAVATED BY USE OF A CIRCULAR AUGER.

TOP SURFACES OF CONCRETE BASES SHALL BE TROWEL FINISHED SMOOTH AND LEVEL.

CONDUIT SIZES AND LOCATIONS SHALL BE SHOWN ON THE PLANS

THE FINAL OR TERMINATING CONCRETE BASE IN A CONDUIT RUN SHALL HAVE A 6" EXIT
STUB INSTALLED FOR FUTURE CABLING USE. THE EXIT STUB SHALL BE SIZED AS USED
THROUGHOUT THE CONDUIT RUN AS SHOWN A THE ENTRANCE OF THE BASE.

ENDS OF CONDUIT INSTALLED BELOW GRADE FRO FUTURE USE SHALL BE CAPPED IF
METALLIC OR PLUGGED IF NON-METALLIC.

MINIMUM BENDING RADIUS OF CONDUIT IS EQUAL TO 6X THE DIAMETER.

CONDUIT HEIGHT ABOVE CONCRETE BASES SHALL BE 1 INCH. ALL METALLIC CONDUIT
ENDS SHALL BE REAMED AND THREADED.

ALL CONDUIT ENDS AT THE TOP OF CONCRETE BASES SHALL BE CAPPED IF METALLIC
OR PLUGGED IF NON-METALLIC IMMEDIATELY AFTER PLACEMENT AND BEFORE CONCRETE
IS POURED. CONDUITS IN WHICH WIRE OR CABLE IS NOT INSTALLED SHALL REMAIN CAPPED
OR PLUGGED.

BELL BENDS SHALL BE INSTALLED ON ALL PVC CONDUIT EXPOSED AT THE TOP OF
CONCRETE BASES BEFORE INSTALLATION.

WHEN REQUIRED TO CONNECT NON-METALLIC CONDUIT TO METALLIC CONDUIT,
ONLY ADAPTER FITTINGS, U.L. LISTED FOR ELECTRICAL USE, SHALL BE USED.

IF A BASE REQUIRES A DEEP FORM BECAUSE OF LOOSE DIRT OR FILL, THE FORM
SHALL BE REMOVED BEFORE BACKFILLING AROUND THE BASE. BACKFILL SHALL BE
TAMPED TIGHT AGAINST THE BARE CONCRETE BASE IN LAYERS OF 1 FOOT OR LESS.

A NO. 4 AWG STRANDED COPPER EQUIPMENT GROUNDING CONDUCTOR SHALL BE
EXOTHERMICALLY WELDED TO THE EQUIPMENT GROUNDING ELECTRODE (GROUND
ROD) FOR TYPE 2, TYPE 5 AND TYPE 6 BASES.

THE EQUIPMENT GROUNDING CONDUCTOR SHALL BE FURNISHED AND INSTALLED
TO ENTER ALL BASE TYPES THROUGH A 1 INCH CONDUIT INSTALLED FOR GROUNDING
PURPOSES, LEAVING A 4 FOOT COIL OF WIRE ABOVE THE CONCRETE BASE. THE
EQUIPMENT GROUNDING CONDUCTOR SHALL BE NEATLY COILED AND THE COILS
TIED TOGETHER.

ANCHOR RODS SHALL BE THREADED 12" IN LENGTH ON EACH END OF THE ROD.
ANCHOR RODS SHALL BE MANUFACTURED IN ACCORDANCE WITH SECTION 654.2.1
OF THE STANDARD SPECIFICATIONS.

WASHERS AND LOCK WASHERS ARE REQUIRED ON ALL ANCHOR RODS.

WHEN ANCHOR RODS USING THE ALTERNATE "L" BEND ARE FURNISHED, THE
4 INCH"L" BEND SHALL BE IN ADDITION TO THE SPECIFIED ANCHOR ROD BAR
LENGTH. THE "L" BEND SHALL NOT BE THREADED.

ANCHOR RODS SHALL BE INSTALLED WITH MISALIGNMENTS OF LESS THAN 1:40
FROM VERTICAL.

WELDING OF THE ANCHOR RODS TO THE CAGE IS UNACCEPTABLE. TIE WIRES
SHALL BE USED.

BAR STEEL REINFORCEMENT SHALL BE COATED WITH POWDERED EPOXY RESIN IN
ACCORDANCE WITH SECTION 505 OF THE STANDARD SPECIFICATIONS
(LATEST EDITION).

THE MINIMUM DEPTH OF CONDUIT EXITING THE CONCRETE BASE AND INSTALLED
BELOW THE TRAVELED WAY SHALL BE 24 INCHES. THE MINIMUM DEPTH OF CONDUIT
EXITING THE CONCRETE BASE THAT IS NOT INSTALLED BELOW THE TRAVELED WAY
SHALL BE 18 INCHES. THE MAXIMUM DEPTH OF ALL CONDUIT SHALL BE 36 INCHES
EXCEPT WITH WRITTEN APPROVAL OF THE ENGINEER.

(4) 1" DIA.  X  3' - 6" ANCHOR RODS.

(4) 1" DIA.  X  5' - 0" ANCHOR RODS.

(6) NO. 6  X  6' - 8" BAR STEEL REINFORCEMENT.

(7) NO. 4  X  5' - 1" BAR STEEL REINFORCEMENT @ 1' - 0" C - C.

(4) 1" DIA. X  3' - 6" ANCHOR RODS.

(6) NO. 4  X 4' - 8" BAR STEEL REINFORCEMENT.

(5) NO. 4  X 5' - 1" BAR STELL REINFORCEMENT @ 1' - 0" C -C.

EXOTHERMIC CONNECTION TO EUIPMENT GROUNDING CONDUCTOR

5
8" DIA. X 8' -0" COPPERCLAD EQUIPMENT GROUNDING ELECTRODE REQUIRED

ANY ANCHOR ROD PROJECTION SHORTER THAN 2 3 4"  OR LONGER THAN 3 14" SHALL
REQUIRE THE BASE TO BE REMOVED AND REPLACED AT THE CONTRACTORS EXPENSE.

FOR NON - BREAKAWAY INSTALLATIONS, 4 12" ± ANCHOR ROD PROJECTION WITH THE
USE OF LEVELING NUTS. RODENT SCREEN REQUIRED.

QUANTITY
REQUIREMENTS

1

2

3

4

5

6

7

8

FORM DEPTH SHALL BE
NO MORE THAN 6" BELOW
GRADE ON THE LOWER
SIDE OF BASE

FORMING SHALL BE
REMOVED AFTER
CONCRETE HAS SET

FORM

6" MAX.

4" MAX FORM

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

CONDUITCONDUITCONDUIT

1" CONDUIT
FOR GROUNDING
PURPOSES

1" CONDUIT
FOR GROUNDING
PURPOSES

11 12" BOLT CIRCLE11 12" BOLT CIRCLE12 3 4" BOLT CIRCLECONDUIT WITHIN
6" DIA.

CONDUIT WITHIN
6" DIA.

CONDUIT WITHIN
6" DIA.

ANCHOR RODS SHALL BE
ORIENTED PARALLEL TO
THE ROADWAY

ANCHOR RODS SHALL BE
ORIENTED PARALLEL TO
THE ROADWAY

ANCHOR RODS SHALL BE
ORIENTED PARALLEL TO
THE ROADWAY2 3

4

5 8

6

7

CONDUIT

1' - 2"
(OUT TO OUT)

1' - 2"
(OUT TO OUT)

3"

FORM ALL EXPOSED
CONCRETE. PROVIDE
1" CHAMFER ALL AROUND

3"

FORM ALL EXPOSED
CONCRETE. PROVIDE
1" CHAMFER ALL AROUND

3"

FORM ALL EXPOSED
CONCRETE. PROVIDE
1" CHAMFER ALL AROUND

74

3" CLEAR3" CLEAR

6" STUB
1

6" STUB
1

6" STUB
1

OPTIONAL 4" L BEND
OR HEX NUT (TYPICAL
FOR TYPES 1, 2, 5 & 6

OPTIONAL 4" L BEND
OR HEX NUT (TYPICAL
FOR TYPES 1, 2, 5 & 6

OPTIONAL 4" L BEND
OR HEX NUT (TYPICAL
FOR TYPES 1, 2, 5 & 6

2"2"

9

1' - 0"

1'
-0

"

9

6" MIN.

6" MIN.

8
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11

12

11 1211 1211

1010

5' - 0"

1' - 0"

9

6" MIN.

6" MIN.

5

10

7' - 0"

632

5' - 0"
MIN.

1'
-0

"3
4" PREFORMED FILLER

AS APPROVED BY THE
ENGINEER

1"

TOPSOIL AND
SEED OR
CRUSHED
AGGREGATE

2"

HALF SECTION
IN PAVEMENT

(TYPICAL FOR
TYPES 1, 2, 5 & 6)

HALF SECTION IN
UNPAVED AREA

(TYPICAL FOR
TYPES 1, 2, 5 & 6)

2"2"

1' - 5"MIN. LAP

1' - 5"MIN. LAP
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SDD 9C2 Concrete Bases, Types 1, 2, 5 & 6

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE STATE ELECTRICAL ENGINEER

/S/

FHWA

CONCRETE BASES
TYPES 1, 2, 5, & 6

May 2019 Ahmet Demirbilek



SDD 9c3  Transformer/Pedestal Bases



SDD 9c6  Concrete Control Cabinet Base, Type 9, Special



GENERAL NOTES

( C.Y.  CONCRETE = APPROX.  0.4 )

L24

L30

CONCRETE
BASE TYPE BA

DIMENSIONS

24"

30"

34" 24"

40" 24"

CABINET
WIDTH

4

6

MAXIMUM
3"  CONDUITS

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING
SHALL CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

INSTALL FOUR STAINLESS STEEL APPROVED CONCRETE MASONRY ANCHORS TO ANCHOR THE
CABINET BASES. THE ANCHORS SHALL BE LOCATED AS DIRECTED BY THE ENGINEER TO PROPERLY
ANCHOR THE  CONTROL CABINET TO THE BASE.

WHEN REQUIRED TO CONNECT NON - METALLIC CONDUIT TO METALLIC CONDUIT, ONLY ADAPTER
FITTINGS, U. L. LISTED FOR ELECTRICAL USE, SHALL BE USED.

CONDUIT HEIGHT ABOVE THE CONCRETE BASE SHALL BE 1 INCH.

DEPTH OF CONDUIT INSTALLED BELOW THE TRAVELED WAY SHALL BE 24 INCHES MINIMUM AND
36 INCHES MAXIMUM.

DEPTH OF CONDUIT INSTALLED THAT IS NOT BELOW THE TRAVELED WAY SHALL BE 18 INCHES
MINIMUM AND 36 INCHES MAXIMUM.

ANY EXCEPTION TO THE MAXIMUM DEPTH SHALL BE ONLY WITH THE WRITTEN APPROVAL OF THE
ENGINEER.

LOCATIONS SHALL BE AS SHOWN ON THE PLANS UNLESS DETERMINED BY THE ENGINEER IN THE FIELD.

CONTROL CABINET BASE TOP SURFACE SHALL BE TROWEL FINISHED SMOOTH AND LEVEL.

MAINTENANCE PLATFORM SHALL BE FLOAT OR BROOM FINISHED AND LEVEL.

MAINTENANCE PLATFORMS ARE NOT REQUIRED WHEN THE SURROUNDING AREA IS PAVED.

MINIMUM BENDING RADIUS OF CONDUIT EQUALS 6 TIMES THE DIAMETER.

ALL METALLIC CONDUIT ENDS SHALL BE REAMED AND THREADED.

CAP ALL BELOW GRADE METALLIC CONDUIT ENDS IN WHICH WIRE OR CABLE IS NOT BEING INSTALLED.

PLUG ALL BELOW GRADE NON - METALLIC CONDUIT ENDS IN WHICH WIRE OR CABLE IS NOT BEING
INSTALLED.

ALL CONDUIT ENDS AT THE TOP OF CONCRETE BASES SHALL BE CAPPED IF METALLIC OR PLUGGED IF
NON - METALLIC IMMEDIATELY AFTER PLACEMENT AND BEFORE CONCRETE IS POURED.  CONDUITS IN
WHICH  WIRE OR CABLE IS NOT BEING INSTALLED SHALL REMAIN CAPPED OR PLUGGED.

CONCRETE FORM DEPTH BELOW FINISHED GRADE SHALL BE 6 INCHES MAXIMUM.  CONCRETE FORMS
SHALL BE REMOVED AFTER CONCRETE HAS SET.

CONDUIT EXITING THE CONCRETE BASE SHALL TERMINATE IN PULL BOXES AS SHOWN ON THE PLANS.

CONCRETE FORM DEPTH BELOW FINISHED GRADE SHALL BE 6 INCH MAXIMUM. CONCRETE FORMS SHALL
BE REMOVED AFTER CONCRETE HAS SET.

BELL ENDS SHALL BE INSTALLED ON ALL PVC CONDUIT EXPOSED AT THE TOP OF THE CONCRETE BASE
BEFORE INSTALLATION OF CABLE OR WIRE.

CONDUIT FROM
GROUND RODS

FEEDER CONDUIT

CABINET BASE

24" PULL BOX 24" PULL BOX
INSTALL NUMBER OF CONDUITS
REQUIRED BY PLAN.

3" CONDUIT3" CONDUIT

CABINET FOOTPRINT
VERIFY FRONT AND

BACK CLEARANCE
REQUIREMENTS 2"

B

60"

A

A

B

60"

1"

4"

3' -  0 "

2'  -  0"

APPROX.12"

12"

7"

12"
SEE GENERAL NOTES

FOR DEPTH OF CONDUITS.

GROUND LINE

3" CONDUITS WITH BELL ENDS. EXACT QUANTITY OF CONDUITS
REQUIRED MAY BE FEWER. VERIFY PER PROJECT REQUIREMENTS.

CABINET FOOTPRINT. VERIFY EXACT SIZE PER CABINET
SUBMITTAL DRAWINGS.

VERIFY ALL REQUIRED CLEARANCES UNDER CABINET
PER CABINET SUBMITTAL DRAWINGS.

2"

5"6"

ADDITIONAL 1" CONDUIT
FROM GROUND RODS MAY
NOT BE REQUIRED PER
N.E.C. REQUIREMENTS.

1 14" CONDUIT FOR SERVICE ENTRANCE
FROM REMOTE METER BREAKER PEDESTAL
PER PROJECT REQUIREMENTS. VERIFY
LOCATION OF CONDUIT DEPENDENT UPON
LOCATION OF INCOMING FEEDER AND FOR
EASE OF CONNECTION TO LOAD CENTER.

5"

**

*

*
**

LOCATE CONCRETE MAINENANCE PLATFORM

ON DOOR SIDE OF CABINET (SEE NOTES)

FORM ALL EXPOSED CONCRETE.
PROVIDE 1" CHAMFER ALL AROUND.
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SDD 09C14 Concrete Control Base, Type-L

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE STATE ELECTRICAL ENGINEER
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CONCRETE CONTROL
CABINET BASE, TYPE L

November 2018 Ahmet Demirbilek



SDD 9d1  Cabinet Service Installation (Meter Breaker Pedestal)



NEUTRAL

GENERAL NOTES

2P BRANCH BREAKERS

L1

N

N

B

AUTO
OFF

TEST

15A

30A

L1L2 TEST SWITCH

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS
DRAWING SHALL CONFORM TO THE PERTINENT REQUIREMENTS OF THE STANDARD
SPECIFICATIONS AND APPLICABLE SPECIAL PROVISIONS.

ALL INTERNAL ELECTRICAL COMPONENTS WILL BE PRE - WIRED BY THE CABINENT
MANUFACTURER.

ALL CONDUIT ENTRIES SHALL BE SEALED WITH AN APPROPRIATE DUCT SEALING
COMPOUND.

ORIENT PHOTOCELL AWAY FROM AMBIENT LIGHT SOURCES AND ONCOMING TRAFFIC
HEADLIGHTS, UNLESS OTHERWISE CALLED FOR IN THE SPECIAL PROVISION.

THE CONTRACTOR SHALL TOUCH UP ANY DAMAGE TO THE ANODIZED FINISH CAUSED
BY THE INSTALLATION PROCESS. COLOR MATCH PAINT SHALL BE USED.

A COMPLETE LIGHTING OR ELECTRICAL PLAN SHALL BE SECURELY PLACED IN THE
DOCUMENT HOLDER ATTACHED TO THE DOOR.

CONTROL CABINET SCHEMATICLIGHTING CONTROL CABINET

FRONT INTERIOR
ELEVATION SIDE VIEW

20A

15A

LIGHTING
CONTACTORS

SURGE
PROTECTION

GFCI
RECEPTACLE

SWITCH &
LIGHT

L2

L1
L2

L1
L2

L1
L2

L1
L2

L1
L2

LIGHTING
CIRCUITS 1,3

LIGHTING
CIRCUITS 2,4

LIGHTING
CIRCUITS 5,7

LIGHTING
CIRCUITS 6,8

LIGHTING
CIRCUITS 9,11

LIGHTING
CIRCUITS 10,12

NEUTRAL
CONDUCTORS
AS NEEDED

R W

PHOTOCELL
TERMINAL

BLOCK

MAIN BREAKER
100 / 2P

C

C

C

C

C

C

UTILITY METER PEDESTAL
PROVIDED BY CONTRACTOR
UNDER SEPARATE BID ITEM.
MAY OR MAY NOT BE ATTACHED
TO OUTSIDE OF CONTROL CABINET
PER PROJECT REQUIREMENTS.

3 - #1 / 0 AWG
BY UTILITY VOLTAGE
PER PROJECT
REQUIREMENTS

BASE FLANGE WITH
GASKET

GROUND

TERMINAL BLOCK.
CONTRACTOR SHALL CONNECT
LOAD SIDE OF LIGHTING
CIRCUITS TO TERMINAL BLOCK.

WINDOWS FOR
PHOTOCELL

48" MIN.
60" MAX.

14" MIN.
17" MAX.

STAINLESS STEEL
DOOR HOLD OPEN
HARDWARE

DOCUMENT HOLDER
IN LOWER PART OF
DOOR MOUNTED ON
STUDS WITH LOCKNUTS

GFCI DUPLEX
RECEPTACLE

CIRCUIT
LABELS

INTERIOR COMPONENTS
MOUNTED ON BACK
PANEL BEHIND HINGED
DEAD FRONT

TERMINAL BLOCKS FOR
LIGHTING CIRCUIT. SIZED
TO ACCOMODATE #10 THRU
#12 AWG CONDUCTORS.
CONDUCTORS PREWIRED
TO CONTACTORS.

CONTACTORS

HAND - OFF - AUTO SWITCH
MOUNTED ON HINGED
DEAD FRONT

BUTTON TYPE
LIGHT SWITCH

NEMA TWIST - LOCK
PHOTOCELL AND
RECEPTACLE

LED LIGHT BAR

30CKT
LOAD CENTER
MOUNTED ON
BACK PANEL
BEHIND DEAD
FRONT

SURGE
PROCTECTION
SPDEE -
S50A120VPN

DIMENSION "A"

TABLE OF DIMENSIONS (INCHES)

CONCRETE
BASE TYPE

CABINET
WIDTH DIMENSION "A"

L24 24" 24"

L30 30" 30"S
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SDD 09D04 Lighting Control Cabinet 120/240 Volt

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION
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LIGHTING CONTROL CABINET
120 / 240 VOLT

November 2018 Ahmet Demirbilek



LUMINAIRE

100%
RT OR UT

TYPE 3 POLE MOUNTING CONFIGURATION

POLE SPLICE DETAIL

INTERCHANGEABLE MOUNTING DETAIL

GENERAL NOTES

(MAXIMUM LOAD)

SECTION A-A

SIGNAL FACE MOUNTING DETAIL
(BANDED)

*
RISE FOR 4' ARM SHALL BE 2'-0".

DOOR
CLOSURE

DOOR
HINGE

**

WT.  -  50 LBS.
EFFECTIVE PROJECTED
AREA FOR WIND
LOADING = 1.5 SQ. FT.

HORIZONTAL SIGNAL HEAD
MOUNTING DETAIL

TYPICAL MOUNTING OF 3 SECTION
SIGNAL FACE

TYPICAL MOUNTING OF BACK TO BACK
3 AND 5 SECTION SIGNAL FACES

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING SHALL
CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

ALL TYPE 3 POLE MOUNTINGS SHALL BE DESIGNED TO INCLUDE TWIN 15' ARMS WITH LUMINAIRES.

POLES SHALL BE GALVANIZED STEEL.

SECTION 657, POLES, OF THE STANDARD SPECIFICATIONS SHALL APPLY TO THIS DRAWING.

A PULL WIRE / ROPE SHALL BE INSTALLED IN EACH TROMBONE ARM RACEWAY DURING THE
MANUFACTURING PROCESS.

THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL BE A NOMINAL 2 3 8 INCHES IN OUTSIDE
DIAMETER. THE STRAIGHT PORTION OF THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL
BE A NOMINAL 12 INCHES IN LENGTH.

WHEN TRANSFORMER BASES ARE USED, WIRE CONNECTIONS SHALL BE MADE IN THE
TRANSFORMER BASE.

4" X 6" REINFORCED HANDHOLE AND COVER ASSEMBLY WITH TWO (2) 14" X 3 4" - 20 TPI , STAINLESS
STEEL, HEX HEAD BOLTS.

SIGNAL FACE MOUNTING BRACKETS. MOUNT WITH CAP SCREWS AND BANDING.

GROMMETS. 1" CHASE NIPPLES OR 1" CLOSE CONDUIT NIPPLES WITH BUSHINGS SHALL BE
PROVIDED FOR 1 3 8" HOLE IN POLE SHAFT FOR WIRING.

SECURELY MOUNT DULL BLACK POLYCARBONATE BACK PLATES, PROJECTING 5" BEYOND ALL SIDES
OF THE SIGNAL FACE HOUSING, PER MANUFACTURER'S RECOMMENDATIONS.

POLE MOUNTED SIGNAL FACES SHALL REQUIRE ONE OR MORE MOUNTING SPACERS UNDER THE
TOP MOUNTING BRACKET(S) AS REQUIRED, TO PLUMB THE SIGNAL FACE.

CAST ALUMINUM TRANSFORMER BASE, WHEN REQUIRED. UNDER MAX LOADING, TYPE 3 POLE
SHALL BE MOUNTED DIRECTLY TO ITS CONCRETE BASE.

USE 1 12" ID NIPPLES ZINC-COATED RIGID METAL CONDUIT, LONG ENOUGH TO ACCOMMODATE FULL
DEPTH THREADING INTO THE HEAD MOUNTING LOCK NUT IN ORDER TO TIGHTEN THE FACE, BUT
THAT DO NOT INTERFERE WITH REFLECTOR CLOSURE. THREAD THE NIPPLE INTO THE MOUNTING
BRACKET/ELBOW UNTIL TIGHT. USE APPROVED PINNACLE TYPE HARDWARE FROM A DEPARTMENT
APPROVED MANUFACTURER TO CLOSE THE UNUSED 1 12" OPENING IN SIGNAL FACES AND
BRACKET ENDS.

VERTICAL STRUT (ADJUSTABLE). ONE (1) SET SCREW ( 14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD)
INTO EACH ARM MEMBER IF STRUT IS THE SLIDING TYPE.

FURNISH AND INSTALL VENTILATED, CAST METALLIC (ALUMINUM ALLOY) CAPS. FASTEN CAPS WITH
ONE (1)  14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD BOLT.

SHIMMING, IF NEEDED, SHALL BE LOCATED BETWEEN THE CONCRETE FOUNDATION AND POLE.

USE SERRATED LOCK WASHERS WITH NOTCHES BETWEEN END TEE AND SIGNAL HEAD.

1
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4

5

6

7
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9

10

11

A
A

SIGNAL HEAD SHALL BE
MOUNTED WITH WINGNUT
CLOSURE ON TOP

SERRATED
LOCK WASHER

11

SIGNAL HEAD
MOUNTING LUGNUT

SIGNAL HEAD ATTACHMENT ALSO
APPLIES TO MOUNTING AT CROSS BAR**

BACKSIDE AND FRONTSIDE
CLAMPS SHALL ALLOW
TYPICAL INTERCHANGEABLE
MOUNTING AS SHOWN

SINGLE MEMBER
MAST ARMTRUSS - TYPE

ARM

VERTICAL CLAMP GAP SHALL
BE EQUAL ON BOTH SIDE OF POLE

33

9 VENTILATED METALLIC
CAP AND BOLT

PINNACLE CAP
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MOUNT CLAMP
1" BELOW CAP

MOUNT CLAMP
1" BELOW CAP

9
VENTILATED
METALLIC
CAP AND BOLT

SINGLE
MEMBER
MAST ARM

4'    , 6' OR 8'
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ROUND SHAFT
8" O.D. (POLE BUTT)  X 3.8" O.D. TOP
LOWER 15' TAPERED

PEDESTRIAN PUSH BUTTON
WHEN REQUIRED
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SIDEWALK,  OR
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VARIABLE    25' - 0" LENGTH FOR DESIGN CALCULATION

WELDED

WELDED

ADJUSTABLE TO 6' -6" MIN.

7

CURVED
END

7

1' - 4"
MIN.

SEE HORIZONTAL
SIGNAL HEAD
MOUNTING DETAIL

**

WELD TO BE 100% R.T. OR U.T.
TESTED AS PER THE REQUIREMENTS
OF AWS D 1.5-88. RECORDS OF
COMPLIANCE OF SUCH TESTING
SHALL BE FURNISHED TO THE
OFFICE OF DESIGN  / BRIDGE
FOR VERIFICATION  AND APPROVAL.

FOR MANUFACTURERS
USE ONLY

BACK - UP
BAR

2

2

NIPPLE
MOUNTING
AXIS

SIGNAL FACE
HOUSING

TROMBONEARM
HORIZONTAL TUBES

10°
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90°

CONDUIT NIPPLE
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SDD 09E01-b Pole Mountings for Traffic Signals and Lighting Units, Type 3 (Heavy Duty)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

TYPE 3 (HEAVY DUTY)



LUMINAIRE

TYPE 4 POLE MOUNTING CONFIGURATION

INTERCHANGEABLE MOUNTING DETAIL

GENERAL NOTES

(MAXIMUM LOAD)

SIGNAL FACE MOUNTING DETAIL
(BANDED)

*
RISE FOR 4' ARM SHALL BE 2'-0".

WT.  -  50 LBS.
EFFECTIVE PROJECTED AREA
FOR WIND LOADING = 1.5 SQ. FT.

TYPICAL MOUNTING OF 3 SECTION
SIGNAL FACE

TYPICAL MOUNTING OF BACK TO BACK
3 AND 5 SECTION SIGNAL FACES

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING SHALL
CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

ALL TYPE 4 POLE MOUNTINGS SHALL BE DESIGNED TO INCLUDE TWIN 15' ARMS WITH LUMINAIRES.

POLES SHALL BE GALVANIZED STEEL WITH A MINIMUM WALL THICKNESS OF U.S.
STANDARD 11 GAGE ( .1196" ).

SECTION 657, POLES, OF THE STANDARD SPECIFICATIONS SHALL APPLY TO THIS DRAWING.

A PULL WIRE / ROPE SHALL BE INSTALLED IN EACH TROMBONE ARM RACEWAY DURING THE
MANUFACTURING PROCESS.

THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL BE A NOMINAL 2 3 8 INCHES IN OUTSIDE
DIAMETER. THE STRAIGHT PORTION OF THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL
BE A NOMINAL 12 INCHES IN LENGTH.

WHEN TRANSFORMER BASES ARE USED, WIRE CONNECTIONS SHALL BE MADE IN THE
TRANSFORMER BASE.

4" X 6" REINFORCED HANDHOLE AND COVER ASSEMBLY WITH TWO (2) 14" X 3 4" - 20 TPI , STAINLESS
STEEL, HEX HEAD BOLTS.

SIGNAL FACE MOUNTING BRACKETS. MOUNT WITH CAP SCREWS AND BANDING.

GROMMETS. 1" CHASE NIPPLES OR 1" CLOSE CONDUIT NIPPLES WITH BUSHINGS SHALL BE
PROVIDED FOR 1 3 8" HOLE IN POLE SHAFT FOR WIRING.

SECURELY MOUNT DULL BLACK POLYCARBONATE BACK PLATES, PROJECTING 5" BEYOND ALL SIDES
OF THE SIGNAL FACE HOUSING, PER MANUFACTURER'S RECOMMENDATIONS.

POLE MOUNTED SIGNAL FACES SHALL REQUIRE ONE OR MORE MOUNTING SPACERS UNDER THE
TOP MOUNTING BRACKET(S) AS REQUIRED, TO PLUMB THE SIGNAL FACE.

CAST ALUMINUM TRANSFORMER BASE, WHEN REQUIRED.

FURNISH AND INSTALL VENTILATED, CAST METALLIC (ALUMINUM ALLOY) CAPS. FASTEN CAPS WITH
ONE (1)  14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD BOLT.

SHIMMING, IF NEEDED, SHALL BE LOCATED BETWEEN THE CONCRETE FOUNDATION AND POLE.

USE 1 12" ID NIPPLES ZINC-COATED RIGID METAL CONDUIT, LONG ENOUGH TO ACCOMMODATE FULL
DEPTH THREADING INTO THE HEAD MOUNTING LOCK NUT IN ORDER TO TIGHTEN THE FACE, BUT
THAT DO NOT INTERFERE WITH REFLECTOR CLOSURE. THREAD THE NIPPLE INTO THE MOUNTING
BRACKET/ELBOW UNTIL TIGHT. USE APPROVED PINNACLE TYPE HARDWARE FROM A DEPARTMENT
APPROVED MANUFACTURER TO CLOSE THE UNUSED 1 12" OPENING IN SIGNAL FACES AND
BRACKET ENDS.
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SDD 09E01-c Pole Mountings for Traffic Signals and Lighting Units, Type 4

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

LIGHTING UNITS, TYPE 4
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GREEN

APPROVED MECHANICAL TYPE
CONNECTOR FOR EQUIPMENT
GROUNDING CONDUCTORS.
COMPRESSION, CRIMP OR
WIRE NUT CONNECTORS ARE
NOT ALLOWED

ADDITIONAL CONDUCTORS AND
FUSE FOR TWIN LIGHTING UNITS

CONDUCTORS TO LUMINAIRES
SHALL BE  #12 AWG. COPPER
STRANDED, U.S.E. RATED
XLP INSULATED. SINGLE
LIGHTING UNIT SHOWN.

ALTERNATE PHASE UNGROUNDED
CIRCUIT CONDUCTORS PASSING
THROUGH THIS POLE.

INSULATED UNGROUNDED
CIRCUIT CONDUCTORS FROM
SYSTEM RACEWAY.

APPROVED INSULATED MULTITAP
TERMINAL BLOCK TYPE CONNECTORS.
COMPRESSION, CRIMP OR WIRE NUT
CONNECTORS ARE NOT ALLOWED

18" PIGTAIL BETWEEN CONNECTOR
AND FUSEHOLDERS.

HANDHOLE AND COVER

IN LINE FUSE ASSEMBLY, SINGLE
POLE, 600 VAC. WITH 5 AMP TIME
DELAY FUSES. (SEE DETAIL "B")
TAPE AND VARNISH CRIMPED END
FERRULES.

CIRCUIT TAGS, BOTH SIDES OF
ALL FUSES (TYPICAL)

EXOTHERMICALLY WELDED
TO GROUNDING ELECTRODE.

INSULATED EQUIPMENT
GROUNDING  CONDUCTORS
FROM SYSTEM RACEWAY.

APPROVED MECHANICAL TYPE
CONNECTOR FOR EQUIPMENT
GROUNDING CONDUCTORS.
COMPRESSION, CRIMP OR
WIRE NUT CONNECTORS ARE
NOT ALLOWED

TYPICAL GROUNDING CONNECTION
STAINLESS STEEL BOLT, NUT, AND
WASHERS.     12" X 1 12" - 13 TPI

AWG #4 (MIN.) BARE EQUIPMENT
GROUNDING CONDUCTOR.
NOTE: THIS WIRE SHOULD BE
CONTINUOUS WITHOUT SPLICES
FROM THE GROUNDING ELECTRODE
TO THE GROUNDING SPLICE
CONNECTOR.

EQUIPMENT GROUNDING CONDUCTOR

TWIN LIGHTING UNITS REQUIRE
INDIVIDUAL SETS OF UNGROUNDED
CONDUCTORS AND FUSE ASSEMBLIES.

TWIN LIGHTING UNIT EQUIPMENT
GROUNDING CONDUCTOR

INSULATED UNGROUNDED
CIRCUIT CONDUCTORS FROM
SYSTEM RACEWAY.

APPROVED INSULATED MULTITAP
TERMINAL BLOCK TYPE CONNECTORS.
COMPRESSION, CRIMP OR WIRE NUT
CONNECTORS ARE NOT ALLOWED.

18" PIGTAIL BETWEEN CONNECTORS
AND FUSEHOLDERS

HANDHOLE AND COVER

IN LINE FUSE ASSEMBLY, TWO
POLE, 600 VAC. WITH 5 AMP TIME
DELAY FUSES. (SEE DETAIL "A")
TAPE AND VARNISH CRIMPED END
FERRULES.

CIRCUIT TAGS, BOTH SIDES
OF ALL FUSES.  (TYPICAL)

UNGROUNDED CONDUCTORS TO
LUMINAIRES SHALL BE  #12 AWG,
COPPER STRANDED, U.S.E. RATED,
XLP INSULATED. SINGLE LIGHTING
UNIT SHOWN.
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GENERAL NOTES
DETAILS OF CONSTRUCTION,  MATERIALS AND WORKMANSHIP NOT  SHOWN
ON THIS DRAWING SHALL CONFORM TO THE PERTINENT  REQUIREMENTS OF
THE CONTRACT.

THE EQUIPMENT GROUND CONNECTOR SHALL BE TAPED WITH
3 WRAPS (MINIMUM) OF APPROVED RUBBER TAPE AND
3 WRAPS  (MINIMUM) OF APPROVED VINYL TAPE TO COVER SHARP
WIRE ENDS AFTER THE CONNECTION IS COMPLETED.

WHEN TRANSFORMER BASES ARE USED, ALL WIRING CONNECTIONS
SHALL OCCUR WITHIN THE TRANSFORMER BASES.

NUT,  BOLT AND WASHERS SHALL BE STAINLESS STEEL

NEMA APPROVED
GROUND  CONNECTOR
1

2" - 13  UNC STUD,
SILICON BRONZE

1
2" NUT OR THREADED

FACTORY WELDED BRACKET
TO POLE SHAFT

FACTORY WELDED
BRACKET TO POLE

NUT

LOCK WASHER

NEMA APPROVED, U.L. LISTED,
COPPER WITH BRASS OR STAINLESS
STEEL SET SCREW, DIRECT BURY
RATED, MECHANICAL CONNECTOR
(LUG), SIZED TO ACCEPT AWG #10
TO # 4 COPPER STRANDED WIRE.

EQUIPMENT
GROUNDING
CONDUCTOR

FACTORY WELDED
BRACKET TO POLE

NUT

LOCK WASHER

FLAT
WASHER

FLAT
WASHERS

EQUIPMENT GROUNDING
CONDUCTOR FROM THE
GROUNDING ELECTRODE

HEX HEAD BOLT
1

4" X 1" - 20 TPI

TO PRESSURE OR
COMPRESSION
CONNECTOR

HEX HEAD BOLT
1

4" X 1" - 13 TPI

893 + 35  (19' RT.)

MAST ARM BRACKET
LENGTH IN FEET

LAMP WATTAGE

DISTRIBUTION TYPE

CIRCUIT NUMBER

LIGHT UNIT NUMBER
IN CIRCUIT

BASE TYPE

III    -    250    -   10   -   5   -   1  -  1

STATION AND SET BACK
DISTANCE FROM REFERENCE LINE

LIGHTING
UNIT

EXOTHERMICALLY WELDED
TO GROUNDING ELECTRODE.

INSULATED EQUIPMENT
GROUNDING  CONDUCTORS
FROM SYSTEM RACEWAY.

TYPICAL GROUNDING CONNECTION
STAINLESS STEEL BOLT, NUT, AND
WASHERS.     12" X 1 12" - 13 TPI

AWG #4 (MIN.) BARE EQUIPMENT
GROUNDING CONDUCTOR.
NOTE: THIS WIRE SHOULD BE
CONTINUOUS WITHOUT SPLICES
FROM THE GROUNDING ELECTRODE
TO THE GROUNDING SPLICE
CONNECTOR.

EQUIPMENT GROUNDING
CONDUCTOR(S) TO LUMINAIRES

W
H

IT
E

S
D

D
S

D
D

09E
03 - 06

09
E

03
 - 

06

SDD 09E03 Non-Freeway Lighting Unit Pole Wiring

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE STATE ELECTRICAL ENGINEER

/S/

FHWA

POLE WIRING

November 2018 Ahmet Demirbilek



SDD 9e6  Traffic Signal Standard Poly Bracket Mountings (Typical) 13 ft. or 15 ft.



LUMINAIRE

100%
RT OR UT

TYPE 3 POLE MOUNTING CONFIGURATION

POLE SPLICE DETAIL

INTERCHANGEABLE MOUNTING DETAIL

GENERAL NOTES

(MAXIMUM LOAD)

SECTION A-A

SIGNAL FACE MOUNTING DETAIL
(BANDED)

*
RISE FOR 4' ARM SHALL BE 2'-0".

DOOR
CLOSURE

DOOR
HINGE

**

WT.  -  50 LBS.
EFFECTIVE PROJECTED
AREA FOR WIND
LOADING = 1.5 SQ. FT.

HORIZONTAL SIGNAL HEAD
MOUNTING DETAIL

TYPICAL MOUNTING OF 3 SECTION
SIGNAL FACE

TYPICAL MOUNTING OF BACK TO BACK
3 AND 5 SECTION SIGNAL FACES

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING SHALL
CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

ALL TYPE 3 POLE MOUNTINGS SHALL BE DESIGNED TO INCLUDE TWIN 15' ARMS WITH LUMINAIRES.

POLES SHALL BE GALVANIZED STEEL.

SECTION 657, POLES, OF THE STANDARD SPECIFICATIONS SHALL APPLY TO THIS DRAWING.

A PULL WIRE / ROPE SHALL BE INSTALLED IN EACH TROMBONE ARM RACEWAY DURING THE
MANUFACTURING PROCESS.

THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL BE A NOMINAL 2 3 8 INCHES IN OUTSIDE
DIAMETER. THE STRAIGHT PORTION OF THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL
BE A NOMINAL 12 INCHES IN LENGTH.

WHEN TRANSFORMER BASES ARE USED, WIRE CONNECTIONS SHALL BE MADE IN THE
TRANSFORMER BASE.

4" X 6" REINFORCED HANDHOLE AND COVER ASSEMBLY WITH TWO (2) 14" X 3 4" - 20 TPI , STAINLESS
STEEL, HEX HEAD BOLTS.

SIGNAL FACE MOUNTING BRACKETS. MOUNT WITH CAP SCREWS AND BANDING.

GROMMETS. 1" CHASE NIPPLES OR 1" CLOSE CONDUIT NIPPLES WITH BUSHINGS SHALL BE
PROVIDED FOR 1 3 8" HOLE IN POLE SHAFT FOR WIRING.

SECURELY MOUNT DULL BLACK POLYCARBONATE BACK PLATES, PROJECTING 5" BEYOND ALL SIDES
OF THE SIGNAL FACE HOUSING, PER MANUFACTURER'S RECOMMENDATIONS.

POLE MOUNTED SIGNAL FACES SHALL REQUIRE ONE OR MORE MOUNTING SPACERS UNDER THE
TOP MOUNTING BRACKET(S) AS REQUIRED, TO PLUMB THE SIGNAL FACE.

CAST ALUMINUM TRANSFORMER BASE, WHEN REQUIRED. UNDER MAX LOADING, TYPE 3 POLE
SHALL BE MOUNTED DIRECTLY TO ITS CONCRETE BASE.

USE 1 12" ID NIPPLES ZINC-COATED RIGID METAL CONDUIT, LONG ENOUGH TO ACCOMMODATE FULL
DEPTH THREADING INTO THE HEAD MOUNTING LOCK NUT IN ORDER TO TIGHTEN THE FACE, BUT
THAT DO NOT INTERFERE WITH REFLECTOR CLOSURE. THREAD THE NIPPLE INTO THE MOUNTING
BRACKET/ELBOW UNTIL TIGHT. USE APPROVED PINNACLE TYPE HARDWARE FROM A DEPARTMENT
APPROVED MANUFACTURER TO CLOSE THE UNUSED 1 12" OPENING IN SIGNAL FACES AND
BRACKET ENDS.

VERTICAL STRUT (ADJUSTABLE). ONE (1) SET SCREW ( 14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD)
INTO EACH ARM MEMBER IF STRUT IS THE SLIDING TYPE.

FURNISH AND INSTALL VENTILATED, CAST METALLIC (ALUMINUM ALLOY) CAPS. FASTEN CAPS WITH
ONE (1)  14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD BOLT.

SHIMMING, IF NEEDED, SHALL BE LOCATED BETWEEN THE CONCRETE FOUNDATION AND POLE.

USE SERRATED LOCK WASHERS WITH NOTCHES BETWEEN END TEE AND SIGNAL HEAD.
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WELD TO BE 100% R.T. OR U.T.
TESTED AS PER THE REQUIREMENTS
OF AWS D 1.5-88. RECORDS OF
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FOR VERIFICATION  AND APPROVAL.
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SDD 09E01-b Pole Mountings for Traffic Signals and Lighting Units, Type 3 (Heavy Duty)

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

TYPE 3 (HEAVY DUTY)



LUMINAIRE

TYPE 4 POLE MOUNTING CONFIGURATION

INTERCHANGEABLE MOUNTING DETAIL

GENERAL NOTES

(MAXIMUM LOAD)

SIGNAL FACE MOUNTING DETAIL
(BANDED)

*
RISE FOR 4' ARM SHALL BE 2'-0".

WT.  -  50 LBS.
EFFECTIVE PROJECTED AREA
FOR WIND LOADING = 1.5 SQ. FT.

TYPICAL MOUNTING OF 3 SECTION
SIGNAL FACE

TYPICAL MOUNTING OF BACK TO BACK
3 AND 5 SECTION SIGNAL FACES

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING SHALL
CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

ALL TYPE 4 POLE MOUNTINGS SHALL BE DESIGNED TO INCLUDE TWIN 15' ARMS WITH LUMINAIRES.

POLES SHALL BE GALVANIZED STEEL WITH A MINIMUM WALL THICKNESS OF U.S.
STANDARD 11 GAGE ( .1196" ).

SECTION 657, POLES, OF THE STANDARD SPECIFICATIONS SHALL APPLY TO THIS DRAWING.

A PULL WIRE / ROPE SHALL BE INSTALLED IN EACH TROMBONE ARM RACEWAY DURING THE
MANUFACTURING PROCESS.

THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL BE A NOMINAL 2 3 8 INCHES IN OUTSIDE
DIAMETER. THE STRAIGHT PORTION OF THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL
BE A NOMINAL 12 INCHES IN LENGTH.

WHEN TRANSFORMER BASES ARE USED, WIRE CONNECTIONS SHALL BE MADE IN THE
TRANSFORMER BASE.

4" X 6" REINFORCED HANDHOLE AND COVER ASSEMBLY WITH TWO (2) 14" X 3 4" - 20 TPI , STAINLESS
STEEL, HEX HEAD BOLTS.

SIGNAL FACE MOUNTING BRACKETS. MOUNT WITH CAP SCREWS AND BANDING.

GROMMETS. 1" CHASE NIPPLES OR 1" CLOSE CONDUIT NIPPLES WITH BUSHINGS SHALL BE
PROVIDED FOR 1 3 8" HOLE IN POLE SHAFT FOR WIRING.

SECURELY MOUNT DULL BLACK POLYCARBONATE BACK PLATES, PROJECTING 5" BEYOND ALL SIDES
OF THE SIGNAL FACE HOUSING, PER MANUFACTURER'S RECOMMENDATIONS.

POLE MOUNTED SIGNAL FACES SHALL REQUIRE ONE OR MORE MOUNTING SPACERS UNDER THE
TOP MOUNTING BRACKET(S) AS REQUIRED, TO PLUMB THE SIGNAL FACE.

CAST ALUMINUM TRANSFORMER BASE, WHEN REQUIRED.

FURNISH AND INSTALL VENTILATED, CAST METALLIC (ALUMINUM ALLOY) CAPS. FASTEN CAPS WITH
ONE (1)  14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD BOLT.

SHIMMING, IF NEEDED, SHALL BE LOCATED BETWEEN THE CONCRETE FOUNDATION AND POLE.

USE 1 12" ID NIPPLES ZINC-COATED RIGID METAL CONDUIT, LONG ENOUGH TO ACCOMMODATE FULL
DEPTH THREADING INTO THE HEAD MOUNTING LOCK NUT IN ORDER TO TIGHTEN THE FACE, BUT
THAT DO NOT INTERFERE WITH REFLECTOR CLOSURE. THREAD THE NIPPLE INTO THE MOUNTING
BRACKET/ELBOW UNTIL TIGHT. USE APPROVED PINNACLE TYPE HARDWARE FROM A DEPARTMENT
APPROVED MANUFACTURER TO CLOSE THE UNUSED 1 12" OPENING IN SIGNAL FACES AND
BRACKET ENDS.
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LIGHTING UNITS, TYPE 4



LUMINAIRE

TYPE 6 POLE MOUNTING CONFIGURATION

INTERCHANGEABLE MOUNTING DETAIL

GENERAL NOTES

(MAXIMUM LOAD)

*

RISE FOR 4' ARM SHALL BE 2'-0".

WT.  -  50 LBS.
EFFECTIVE PROJECTED AREA
FOR WIND LOADING = 1.5 SQ. FT.

DETAILS OF CONSTRUCTION, MATERIALS AND WORKMANSHIP NOT SHOWN ON THIS DRAWING SHALL
CONFORM TO THE PERTINENT REQUIREMENTS OF THE CONTRACT.

SECTION 657, POLES, OF THE STANDARD SPECIFICATIONS SHALL APPLY TO THIS DRAWING.

ALL TYPE 6 POLE MOUNTINGS SHALL BE DESIGNED TO INCLUDE TWIN 15' ARMS WITH LUMINAIRES.

POLES SHALL BE GALVANIZED STEEL OR ALUMINUM, AS CALLED FOR IN THE CONTRACT.

TYPE 6 ALUMINUM POLES SHALL BE CONSTRUCTED OF 6063 - T6 ALUMINUM ALLOY. SLEEVING INSIDE
THE POLE IS NOT ACCEPTABLE.

TYPE 6 ALUMINUM POLES SHALL HAVE A MINIMUM WALL THICKNESS OF 0.219".

TYPE 6 STEEL POLES SHALL HAVE A MINIMUM WALL THICKNESS OF U.S. STANDARD 11 GAGE (0.1196").

THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL BE A NOMINAL 2 3 8 INCHES IN OUTSIDE
DIAMETER. THE STRAIGHT PORTION OF THE SLIPFITTER END OF THE LUMINAIRE MAST ARM SHALL
BE A NOMINAL 12 INCHES IN LENGTH.

WHEN TRANSFORMER BASES ARE USED, WIRE CONNECTIONS SHALL BE MADE IN THE TRANSFORMER
BASE.

4" X 6" REINFORCED HANDHOLE AND COVER ASSEMBLY WITH TWO (2) 14" X 3 4" - 20 TPI , STAINLESS
STEEL, HEX HEAD BOLTS.

GROMMETS. 1" CHASE NIPPLES OR 1" CLOSE CONDUIT NIPPLES WITH BUSHINGS SHALL BE
PROVIDED FOR 1 3 8" HOLE IN POLE SHAFT FOR WIRING.

CAST ALUMINUM TRANSFORMER BASE, WHEN REQUIRED.

FURNISH AND INSTALL VENTILATED, CAST METALLIC (ALUMINUM ALLOY) CAPS. FASTEN CAPS WITH
ONE (1)  14" X 3 4" - 20 TPI STAINLESS STEEL, HEX HEAD BOLT.

SHIMMING, IF NEEDED, SHALL BE LOCATED BETWEEN THE CONCRETE FOUNDATION AND POLE.

INTERNAL DUMBBELL - TYPE VIBRATION DAMPER.
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