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     CALUMET ROAD general notes                 

project overview

ORDER OF SECTION 2 SHEETS

utility contacts

typical sections

GENERAL NOTES

construction detAILS

GENERAL  NOTES

1.

BE BACKFILLED WITH BASE AGGREGATE DENSE, 1-1/4 INCH.

ALL OPENINGS BELOW SUBGRADE, RESULTING FROM REMOVALS OR ABANDONMENTS, SHALL

2.

SEEDED UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

ALL DISTURBED AREAS, NOT SURFACED, ARE TO BE COVERED WITH 4" OF TOPSOIL,

3.

4.

AREA WHICH ARE NOT SHOWN.

IS APPROXIMATE.  tHERE MAY BE OTHER UTILITY INSTALLATIONS WITHIN THE PROJECT

THE LOCATION OF EXISTING AND PROPOSED UTILITY INSTALLATIONS AS SHOWN ON THE PLAN

5.

MAINTAINED UNTIL SUCH TIME AS THE ENGINEER DETERMINES THE MEASURES ARE NO LONGER NECESSARY.

TO PREVENT SOIL FROM ENTERING THE SEWERS.  ALL EROSION CONTROL MEASURES SHALL BE

Inlet Protection Type C to be placed BETWEEN THE FRAME AND GRATE OF CATCH BASINS / INLETS

NO TREES OR SHRUBS SHALL BE DONE PER PLAN OR AT DISCRETION OF THE ENGINEER.

W:\str\b0404\2022 Reconstruction\Approach Plans\Gen notes.dgnFILE NAME:

2984-50-70

UTILITIES PLAN

STANDARD ABBREVIATIONS

ASPH.

B.M.

- ASPHALT

- BENCH MARK

C/L - CENTER LINE

CONC. - CONCRETE

dia. - diameter

ELEV. - ELEVATION

ENT. - ENTRANCE

- EXISTINGEXIST.

G 

LT. - LEFT

o.h. - overhead

RT. - RIGHT

R/W - RIGHT OF WAY

sec - section

T/L - TRANSIT LINE

- GUTTER, OR GAS

mh - manh

REVISED DATE: 07-09-2021 BY SB

6. erosion control devices are "suggested locations."

PLAN DETAIL

EROSION CONTROL

TRAFFIC CONTROL

STREET LIGHTING CONDUIT PLAN

STREET LIGHTING DETAIL

STREET LIGHTING DETAIL NOTES

ALIGNMENT

storm sewer plan

CITY UNDERGROUND CONDUIT (CUC) PLAN

nor. - normal

pav't - pavement

P/L. - PROPERTY LINE

qtr - quARTER

contaminated soil limits

CONTOUR PLAN

STATE PROJECT NUMBER EHWY: SHEET NO:SCALE: FEETMILWAUKEECOUNTY

FILE NAME=



2 

CHARTER COMMUNICATIONS 

CHARLES BRASILE 
1320 N. DR, MARTIN LUTHER KING JR, DR, 
MILWAUKEE, WI 53212 
PHONE: 414-430-5812 
charles.brasile@charter.com

 

CITY OF MILWAUKEE - SEWERS 

MR, ZAFAR YOUSUF 
841 N. BROADWAY, RM. 501 
MILWAUKEE, WI 53202 
PHONE: 414-286-2467 
zafar. yousuf@m i lwaukee .gov 

CITY OF MILWAUKEE - STREET LIGHTING 

NEAL KARWE I K 
1440 WEST CANAL STREET 
MILWAUKEE, WI 53233 
PHONE: 414-286-5943 
n karwe@mi lwau kee. gov 

CITY OF MILWAUKEE - CITY UNDERGROUND CONDUIT 

MS, KAREN ROGNEY 
841 N, BROADWAY, RM, 501 
MILWAUKEE, WI 53202 
PHONE: 414-286-3243 
karen.rogney@milwaukee.gov 

STATE PROJECT NUMBER 2984-50-70 

FI LE NAME: W: \STR\00404\2022 RECONSTRUCT I ON\APPROACH PLANS\CONTACTS. DGN 

CITY OF MILWAUKEE - WATER 

MR. DAVE GOLDAPP 
841 N, BROADWAY, RM, 409 
MILWAUKEE, WI 53202 
PHONE: 414-286-6301 
dave.goldapp@milwaukee.gov 

WE ENERGIES - ELECTRIC 

CHRISTOPHER SCHULZ 
500 S 116th ST 
MILWAUKEE, WI 53203 
PHONE: 414-588-6811 
chris.schulz@we-energies.com 

UTILITY CONTACTS 

OTHER CONTACTS 

CITY OF MILWAUKEE - DESIGN 

THERESA KUBISTA 
841 N. BROADWAY, RM. 902 
MILWAUKEE, WI 53202 
PHONE: 414-286-2463 

tkubis@milwaukee.gov 

CITY OF MILWAUKEE - FORESTRY 

JAMES KRINGER 
841 N. BROADWAY, RM. 801 
MILWAUKEE, WI 53202 
PHONE: 414-708-2428 

james.kringer@milwaukee.gov 

MILWAUKEE COUNTY TRANSIT SYSTEM - ROUTES 

MELANIE FLYNN 
1942 N. 17TH ST. 
MILWAUKEE, WI 53205 
PHONE: 414-343-1764 
mflynn@mcts.org 

MILWAUKEE COUNTY TRANSIT SYSTEM - DETOUR COORDINATOR 

ARMOND SENSABAUGH 
1942 N. 17TH ST. 
MILWAUKEE, WI 53205 
PHONE: 414-343-1728 
asensabaugh@mcts.org 

SEWRPC - LAND MONUMENTS 

W239 N1812 ROCKWOOD DR. 
WAUKESHA, WI 53187 
PHONE: 262-953-4289 

WISCONSIN DEPT. OF NATURAL RESOURCES 

KRISTINA BETZOLD 
2300 N, DR, MARTIN LUTHER KING, JR, DR, 
MILWAUKEE, WI 53212 
PHONE: 414-263-8517 

CITY OF MILWAUKEE-UTILITY COORDINATOR 

ELLIOT SMYTH 
841 N.BROADWAY,RM 710 
MILWAUKEE, WI 53202 
PHONE: 4 14-704-0468 

or 1(800) 242-8511 

www .. DiggersHotline.com 

HWY: CALUMET ROAD COUNTY : Ml LWAUKEE UTILITY CONT ACTS SCALE FEET SHEET NO: 

REVISED DATE: 08-10-2021 BY SB 

2 

E 

CITY OF MILWAUKEE - COMMUNICATIONS 

MR. BRYAN PAWLAK 
1440 W CANAL STREET 
MILWAUKEE, WI 53233 
PHONE: 414-286-3686 
bpawlak@milwaukee.gov
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90'

t/l & QTR. SEC. LINE

R/WR/W

12' 5'12'

(varies)

24'

SHOULDER

GRAVEL

SHOULDER

GRAVEL

WEST CALUMET ROAD

typicAl existing section

9" CONCRETE PAV'T

5'

90'

t/l & QTR. SEC LINE

R/WR/W

12'12'

24'

0' - 5'

vARIES

DRIVING LANE DRIVING LANE

2% 2%

3'

SHOULDER

STONE

WEST CALUMET ROAD

typicAl FINISHED section

1.6'1.6'

DRIVING LANE DRIVING LANE

STA. 30  15.0 to STA. 30  97.5

t/l & QTR. SEC LINE

8-inch

CONCRETE PAV'T
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STONE

STA. 30  15.0 to STA. 30  75.0
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STONE

0' - 5'
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90'
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24'

8-inch

CONCRETE PAV'T

0' - 5'
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DRIVING LANE DRIVING LANE

2% 2%

3'

SHOULDER

STONE

WEST CALUMET ROAD

typicAl FINISHED section

1.6'1.6'

SHOULDER
PAVED

AGGREGATE DENSE 1-1/4"

6" BASE

SHOULDER

STONE
SHOULDER

PAVED

AGGREGATE DENSE 1-1/4"

18" BASE
AGGREGATE DENSE 1-1/4"

6" BASE

STA. 30  75 to STA. 30  97.5

2%2%

2% 2%

AGGREGATE DENSE 1-1/4"

8" BASE

AGGREGATE DENSE 1-1/4"

8" BASE

AGGREGATE DENSE 1-1/4"

8" BASE

AGGREGATE DENSE 1-1/4"

8" BASE
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removing asphaltic surface butt joints
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STA. 30  75.0 to STA. 31  93.4
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PAVED

AGGREGATE DENSE 1-1/4"
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STONE
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PAVED

STA 31+93.5 TO STA 32+13.5

REMOVING ASPHALTIC SURFACE BUTT JOINTS

SEE CONSTRUCTION DETAIL*

STA. 31  53.4 to STA. 31  93.4

2%2%
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CALUMET ROAD
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REMOVE TREE
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32  13.5 T/L

END PROJECT

STA.

32  45.0 T/L

END CONSTRUCTION

STA.

15

REMOVE 4 TREES

REMOVE 4 TREES

TREE TO REMAIN

TREE REMOVAL

TREE TO REMAIN

GRINDING LIMIT VARIES

SEE PLAN

SAW

PAV'T.

EXIST.

POINT

MATCH

partial depth as directed by the engineer

removing concrete surface OR ASPHALTIC SURFACE

IN ROADWAY AT ABUTTING PAVEMENT
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 BY lmh20216-04-2REVISED DATE: 

SECTION B-B

W+2

2'NOR.
VAR. VAR.

24"

type hr

geotextile fabric,

heavy riprap

CL

detail at apron endwalls

heavy riprap and geotextile fabric

W=6.5' (1.98  )

D=8.167'(2.49  )m
m

type hr

geotextile fabric,

heavy riprap

SECTION A-A

24"

A A

bapron endwall

standard

W

*l=3 times diameter (nor.) or

by the engineer

10'min., or as directed 

P.F. NO. 2021-152

2
'

D

b

l
*

heavy riprap

7
.
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     CONSTRUCTION DETAIL2984-50-70 CALUMET ROAD
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 NOTE:

NOTE: ALL EXTERIOR EDGES SHALL BE GROUND.

 

      CASTING. 

  4.  THE SERIAL NUMBER OF THE INDIVIDUAL

  3.  THE CASTING IDENTIFICATION NUMBER.

  2.  THE CONTRACT NUMBER AND YEAR MADE.

      FOUNDRY.

  1.  THE INITIALS OR MONOGRAM OF THE

LOWER FACE OF LID:

DIGIT OR LETTER HEIGHT OF ONE INCH ON

LETTERS OR NUMERALS RAISED 1/8  HAVING A

IDENTIFICATION MARKS IN THE FORM OF LEGIBLE

ALL CASTINGS SHALL BEAR THE FOLLOWING

SECTION B-B
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-
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3
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THE TREE REMOVAL
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BY THE SQUARE YARD.

CLEARING AND GRUBBING
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Estimate Of Quantities Page 13 3

12/22/2021 06:50:23

2984-50-70

ItemLine Item Description Unit Total Qty

0002 Clearing SY 300.000201.0110 300.000

0004 Clearing ID 52.000201.0120 52.000

0006 Grubbing SY 300.000201.0210 300.000

0008 Grubbing ID 52.000201.0220 52.000

0010 Abatement of Asbestos Containing Material (structure) .001 P-40-537 EACH 1.000203.0211.S 1.000

0012 Removing Structure Over Waterway Minimal Debris (structure) 001. B-40-1009 EACH 1.000203.0260 1.000

0014 Removing Concrete Pavement SY 220.000204.0100 220.000

0016 Removing Asphaltic Surface SY 150.000204.0110 150.000

0018 Removing Asphaltic Surface Butt Joints SY 54.000204.0115 54.000

0020 Removing Guardrail LF 130.000204.0165 130.000

0022 Removing Manholes EACH 1.000204.0210 1.000

0024 Removing Storm Sewer (size) 001. 45-Inch LF 140.000204.0245 140.000

0026 Excavation Common CY 320.000205.0100 320.000

0028 Excavation, Hauling, and Disposal of Petroleum Contaminated Soil TON 2,000.000205.0501.S 2,000.000

0030 Borrow CY 980.000208.0100 980.000

0032 Backfill Structure Type B TON 2,750.000210.2500 2,750.000

0034 Finishing Roadway (project) 001. 2984-50-70 EACH 1.000213.0100 1.000

0036 Base Aggregate Dense 1 1/4-Inch TON 660.000305.0120 660.000

0038 Breaker Run TON 290.000311.0110 290.000

0040 Concrete Pavement 8-Inch SY 795.000415.0080 795.000

0042 Drilled Tie Bars EACH 80.000416.0610 80.000

0044 Tack Coat GAL 4.000455.0605 4.000

0046 Asphaltic Surface TON 7.000465.0105 7.000

0048 Concrete Masonry Culverts CY 385.000504.0100 385.000

0050 Bar Steel Reinforcement HS Structures LB 33,346.000505.0400 33,346.000

0052 Bar Steel Reinforcement HS Coated Structures LB 17,361.000505.0600 17,361.000

0054 Railing Steel Type C2 LF 188.000513.7011 188.000

0056 Dampproofing SY 272.000516.0100 272.000

0058 Rubberized Membrane Waterproofing SY 21.000516.0500 21.000

0060 Sheet Membrane Waterproofing for Top Slab (structure) 001. B-40-1009 SY 272.000516.0610.S 272.000

0062 Culvert Pipe Reinforced Concrete Class IV 12-Inch LF 17.000522.0412 17.000

0064 Apron Endwalls for Culvert Pipe Reinforced Concrete 12-Inch EACH 2.000522.1012 2.000

0066 Apron Endwalls for Culvert Pipe Reinforced Concrete 42-Inch EACH 1.000522.1042 1.000

0068 Riprap Heavy CY 17.000606.0300 17.000

0070 Storm Sewer Pipe Reinforced Concrete Class V 42-Inch LF 128.000608.0542 128.000

0072 Manholes 6-FT Diameter EACH 2.000611.2006 2.000

0074 Pipe Underdrain Wrapped 6-Inch LF 198.000612.0406 198.000

0076 Anchor Assemblies for Steel Plate Beam Guard EACH 4.000614.0150 4.000

0078 Guardrail Mow Strip Concrete SY 120.000614.0395 120.000

0080 MGS Guardrail 3 LF 150.000614.2300 150.000

0082 MGS Guardrail Short Radius LF 28.000614.2350 28.000

0084 MGS Thrie Beam Transition LF 118.500614.2500 118.500

0086 MGS Guardrail Terminal EAT EACH 3.000614.2610 3.000

0088 MGS Guardrail Short Radius Terminal EACH 1.000614.2630 1.000

0090 Mobilization EACH 1.000619.1000 1.000

0092 Dust Control Surface Treatment SY 190.000623.0200 190.000

0094 Topsoil SY 680.000625.0100 680.000

0096 Silt Fence LF 550.000628.1504 550.000

0098 Silt Fence Maintenance LF 550.000628.1520 550.000



Estimate Of Quantities Page 23 3

12/22/2021 06:50:23

2984-50-70

ItemLine Item Description Unit Total Qty

0100 Mobilizations Erosion Control EACH 1.000628.1905 1.000

0102 Mobilizations Emergency Erosion Control EACH 5.000628.1910 5.000

0104 Erosion Mat Class II Type C SY 560.000628.2027 560.000

0106 Turbidity Barriers SY 80.000628.6005 80.000

0108 Soil Stabilizer Type A ACRE 1.000628.6505 1.000

0110 Inlet Protection Type C EACH 1.000628.7015 1.000

0112 Seeding Mixture No. 20 LB 6.000630.0120 6.000

0114 Seed Water MGAL 3.000630.0500 3.000

0116 Field Office Type C EACH 1.000642.5201 1.000

0118 Traffic Control Drums DAY 435.000643.0300 435.000

0120 Traffic Control Barricades Type III DAY 2,262.000643.0420 2,262.000

0122 Traffic Control Warning Lights Type A DAY 4,524.000643.0705 4,524.000

0124 Traffic Control Warning Lights Type C DAY 435.000643.0715 435.000

0126 Traffic Control Signs DAY 1,131.000643.0900 1,131.000

0128 Traffic Control EACH 1.000643.5000 1.000

0130 Geotextile Type C SY 278.000645.0105 278.000

0132 Geotextile Type HR SY 25.000645.0120 25.000

0134 Marking Line Epoxy 4-Inch LF 960.000646.1020 960.000

0136 Construction Staking Storm Sewer EACH 3.000650.4000 3.000

0138 Construction Staking Subgrade LF 180.000650.4500 180.000

0140 Construction Staking Pipe Culverts EACH 1.000650.6000 1.000

0142 Construction Staking Structure Layout (structure) 001. B-40-1009 LS 1.000650.6500 1.000

0144 Construction Staking Concrete Pavement LF 180.000650.7000 180.000

0146 Construction Staking Electrical Installations (project) 001. 2984-50-70 LS 1.000650.8500 1.000

0148 Construction Staking Supplemental Control (project) 001. 2984-50-70 LS 1.000650.9910 1.000

0150 Conduit Rigid Nonmetallic Schedule 40 2 1/2-Inch LF 225.000652.0230 225.000

0152 Conduit Rigid Nonmetallic Schedule 40 4-Inch LF 400.000652.0240 400.000

0154 Sawing Asphalt LF 44.000690.0150 44.000

0156 Sawing Concrete LF 50.000690.0250 50.000

0158 Incentive Strength Concrete Structures DOL 385.000715.0502 385.000

0160 Incentive Compressive Strength Concrete Pavement DOL 552.000715.0720 552.000

0162 Installing and Maintaining Bird Deterrent System (station) 01. sta. 31+32 EACH 1.000999.2000.S 1.000

0164 On-the-Job Training Apprentice at $5.00/HR HRS 1,200.000ASP.1T0A 1,200.000

0166 On-the-Job Training Graduate at $5.00/HR HRS 1,500.000ASP.1T0G 1,500.000

0168 Special 102. Watercourse Stone/Soil Substrate CY 96.000SPV.0035 96.000

0170 Special 103. Manhole Covers Type MS 58-A EACH 2.000SPV.0060 2.000

0172 Special 302. Pull Boxes 13-Inch x 24-Inch x 24-Inch EACH 4.000SPV.0060 4.000

0174 Special 110. Sewer Exams by CCTV-Post Construction LF 153.000SPV.0090 153.000

0176 Special 001. Joint Sealing SY 552.000SPV.0180 552.000

0178 SPV.0195 Special 001. Excavation, Hauling, and Disposal of Sediment TON 1,840.000 1,840.000
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CLEARING CLEARING GRUBBING GRUBBING

LOCATION SY ID SY ID

CALUMET ROAD 300 52 300 52

TOTAL 300 52 300 52

CLEARING & GRUBBING

CATEGORY 0010

204.0100 204.0110 204.0115 204.0165 690.0150 690.0250
REMOVING

REMOVING REMOVING ASPHALTIC
CONCRETE ASPHALTIC SURFACE REMOVING SAWING SAWING 
PAVEMENT SURFACE BUTT JOINTS GUARDRAIL ASPHALT CONCRETE

LOCATION SY SY SY LF LF LF

CALUMET ROAD 220 150 54 130 44 50

TOTAL 220 150 54 130 44 50

REMOVAL ITEMS

CATEGORY 0010

203.0211.S
001

ABATEMENT
OF ASBESTOS
CONTAINING

MATERIAL
P-40-0571
2984-50-70

LOCATION EACH

CALUMET ROAD 1

TOTAL 1

ABATEMENT
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FROM/TO 
STATION LOCATION

SALVAGED/UNUSABLE 
PAVEMENT MATERIAL (4)

AVAILABLE 
MATERIAL 

(5)

MASS 
ORDINATE +/- 

(7) WASTE
BORROW                            

(ITEM # 208.0100) COMMENT

Cut (2)
EBS Excavation 

(3)

CY CY CY CY CY CY CY
293 27 320 0 +289 320 980

1) Common Excavation is the sum of the Cut and EBS Excavation columns. Item number 205.0100
2) Salvaged/Unsuable Pavement Material is included in Cut. 
3) EBS Excavation to be backfilled. with Select Borrow material. Note: this is designers choice, can be backfilled with Borrow, or Cut as well. 
4) Salvaged/Unusable Pavement Material
5) Available Material = Cut - Salvaged/Unusuable Pavement Material
6) Expanded Fill Factor = 1.20; Imported fill conversion to compacted fill is 15% for granular soils. Granular soils is used in estimated borrow.
7) The Mass Ordinate + or - Qty calculated for the Division. Plus quantity indicates an excess of material within the Division. Minus indicates a shortage of material.

6) The Mass Ordinate + or - Qty calculated for the Division. Plus quantity indicates an excess of material within the Division. Minus indicates a shortage o  

EXCAVATION COMMON (1)                            
(ITEM # 205.0100)

CALUMET ROAD SEE NOTE 6

EARTH WORK SUMMARY

CATEGORY 0010

305.0120 415.0080 416.0610 455.0605 465.0105 SPV.0180.001
BASE

AGGREGATE CONCRETE DRILLED
DENSE PAVEMENT TIE TACK ASPHALTIC JOINT

1-1/4 INCH 8-INCH BARS COAT SURFACE SEALING
LOCATION TON SY EACH GAL TON SY

CALUMET ROAD 660 795 80 4 7 552

TOTAL 660 795 80 4 7 552

NOTES: 
                   DRILLED TIE BARS UNDISTRIBUTED, SPLIT EVENLY OFFSET LEFT AND OFFSET RIGHT OF T/L.
                   TIES BARS PLACED BETWEEN STA. 30+15 AND STA. 31+93.4

ROADWAY CONSTRUCTION
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CATEGORY 0010
619.1000

MOBILIZATION
LOCATION EACH

CALUMET ROAD 1

TOTAL 1

MOBILIZATION

CATEGORY 0010
614.0395 614.2300 614.2350 614.2500 614.2610 614.2630

MGS
GUARDRAIL MGS MGS MGS GUARDRAIL

MOW MGS GUARDRAIL THRIE GUARDRAIL SHORT
STRIP GUARDRAIL SHORT BEAM TERMINAL RADIUS

CONCRETE 3 RADIUS TRANSITION EAT TERMINAL
LOCATION SY LF LF LF EACH EACH

CALUMET ROAD 120 150 28 118.5 3 1

TOTAL 120 150 28 118.5 3 1

GUARDRAIL

CATEGORY 0010

623.0200
DUST CONTROL

SURFACE
TREATMENT

LOCATION SY

CALUMET ROAD 190

TOTAL 190

DUST CONTROL

CATEGORY 0010

625.0100 628.1504 628.1520 628.2027 628.6005 628.6505 628.7015
SILT EROSION MAT SOIL INLET

SILT FENCE CLASS II TURBIDITY STABILIZER PROTECTION
TOPSOIL FENCE MAINTENANCE TYPE C BARRIER TYPE A TYPE C

LOCATION SY LF LF SY SY ACRE EACH

CALUMET ROAD 680 550 550 560 80 1 1

TOTAL 680 550 550 560 80 1 1

EROSION CONTROL

CATEGORY 0010

630.0120 630.0500
SEEDING
MIXTURE

NO. 20 SEED WATER
LOCATION LB MGAL

CALUMET ROAD 2 3

TOTAL 2 3

SEEDING
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CATEGORY 0010

628.1905 628.1910
MOBILIZATIONS MOBILIZATIONS

EROSION EMERGENCY
CONTROL EROSION CONTROL

LOCATION EACH EACH

CALUMET ROAD 1 5

TOTAL 1 5

MOBILIZATIONS EROSION CONTROL

CATEGORY 0010
642.5201

FIELD
OFFICE
TYPE C

LOCATION EACH

2984-50-70 1

TOTAL 1

FIELD OFFICE

TRAFFIC CONTROL ITEMS REQUIRED (CATEGORY 0010)

643.0300 5 87 - - 435

643.0420 26 87 - - 2,262

643.0705 52 87 - - 4,524

643.0715 5 87 - - 435

643.0900 13 87 - - 1,131

643.5000  TRAFFIC CONTROL 0 - 1 - 1

NOTES:

#  ALL DRUMS HAVE ONE STEADY BURNING YELLOW LIGHT (LIGHTS ARE TO BE PAID FOR SEPERATELY UNDER THEIR APPROPRIATE BID ITEM)

##  ALL TYPE III BARRICADES HAVE TWO (2) FLASHING YELLOW LIGHTS (LIGHTS ARE TO BE PAID FOR SEPERATELY UNDER THEIR APPROPRIATE BID ITEM)

 TRAFFIC CONTROL BARRICADES TYPE III  

 TRAFFIC CONTROL WARNING LIGHTS  TYPE A 

 TRAFFIC CONTROL WARNING LIGHTS TYPE C 

 TRAFFIC CONTROL SIGNS

TRAFFIC CONTROL

ITEM # DESCRIPTION
(Each) * (Days) (Each) * (Days)

CALUMET ROAD UNDISTRIBUTED
TOTAL

 TRAFFIC CONTROL DRUMS  
W20-3C 2 36" x 36"
W20-3D 1 36" x 36"
R11-2B 5 48" x 30"
G20-2-A 1 36" x 18" 

R9-9 2 24'' x 12''
R3-2 1 24'' x 24''
R3-1 1 24'' x 24''

13

15

17

TOTAL

16

19
20
21

18

TRAFFIC 
CONTROL SIZEITEMSPLAN   

CALLOFF
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CATEGORY 0010

(WHITE) (DOUBLE YELLOW)
LOCATION LF LF

CALUMET ROAD 480 480

SUB-TOTAL 480 480

TOTAL 960

PAVEMENT MARKING

646.1020

MARKING
LINE

EPOXY
4-INCH

CATEGORY 0010

650.4000 650.6000

CONSTRUCTION CONSTRUCTION
STAKING STAKING

STORM SEWER PIPE CULVERTS
LOCATION EACH EACH

CALUMET ROAD 3 1

TOTAL 3 1

CONSTRUCTION STAKING - SEWERS

CATEGORY 0010

650.4500 650.7000
CONSTRUCTION

CONSTRUCTION STAKING
STAKING CONCRETE

SUBGRADE PAVEMENT
LOCATION LF LF

CALUMET ROAD 180 180

TOTAL 180 180

CONSTRUCTION STAKING - ROADWAY

CATEGORY 0010

650.6500
CONSTRUCTION

STAKING
STRUCTURE

LAYOUT
B-40-1009

LOCATION LS

B-40-1009 1

TOTAL 1

CONSTRUCTION STAKING - BRIDGE

CATEGORY 0010

645.0105
GEOTEXTILE

TYPE C
LOCATION SY

CALUMET ROAD 278

TOTAL 278

GEOTEXTILE FABRIC
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MISCELLANEOUS QUANTITIES

204.0245
REMOVING

STORM SEWER

STATION TO STATION OFFSET PIPE ID (INCH) LF

29+80 30+89 RT 36 109
30+89 31+17 RT 42 31

TOTAL 140

SEWER REMOVAL
204.0210

REMOVING
STRUCTURE MANHOLES

NUMBER STATION OFFSET EACH

14 30+89 24'LT 1

TOTAL 1

MANHOLE REMOVAL

INLET OUTLET

109A039 6-FT MANHOLE 29+80 23.5' RT 140.15 8.15 MS-58A PROPOSED 109A039 109A040 132.00 131.85 0.00789 19 42 CLASS V RCP

109A040 6-FT MANHOLE 29+97 32.5' RT 137.80 6.20 MS-58A PROPOSED 109A040 109A900 131.60 131.00 0.00550 109 42 CLASS V RCP MATCH PROPOSED 42-INCH CONCRETE  APRON 
ENDWALL @ 31+06.15, 35.5'RT

--- 12-INCH CONCRETE 
APRON ENDWALL 30+33.57 40' LT 136.12 1.22 --- PROPOSED --- --- 134.90 134.60 0.01765 17 12 CLASS IV RCP MATCH PROPOSED 12-INCH CONCRETE  APRON 

ENDWALL @ 30+56.33,40'LT

LOCATION:  W. CALUMET RD. OVER LITTLE MENOMONEE RIVER

INVERTS
FRAME & LID FROM

STRUCTURE
TO

STRUCTURE
STRUCTURE

REMARKS
DEPTH

(FT)

PROPOSED SEWER STRUCTURES SEWER PIPES

STRUCTURE
NUMBER

STRUCTURE
TYPE STATION CENTERLINE 

OFFSET
COVER
 ELEV. PIPE MATERIAL PIPE REMARKS

PLAN 
LENGTH 

(FT)

SLOPE
(FT/FT)

PIPE SIZE 
(IN)

SPV.0035.102
WATERCOURSE

STONE/SOIL
SUBSTRATE

SPV.0060.103 
MANHOLE 

COVERS TYPE 
MS 58-A

SPV.0090.110 
SEWER EXAMS 

BY CCTV - 
POST 

CONSTRUCTION

522.0412
CULVERT PIPE 
REINFORCED 
CONCRETE 
CLASS IV
12-INCH

522.1012
APRON 

ENDWALLS 
FOR CULVERT 

PIPE 
REINFORCED 
CONCRETE

12-INCH

522.1042
APRON 

ENDWALLS 
FOR CULVERT 

PIPE 
REINFORCED 
CONCRETE

42-INCH

606.0300
RIPRAP 
HEAVY

645.0120
GEOTEXTILE

TYPE HR

611.2006
MANHOLES 

6-FT DIAMETER

608.0542 
STORM SEWER 

PIPE 
REINFORCED 
CONCRETE 

CLASS V
42-INCH

CY EACH LF LF EACH EACH CY SY EACH LF
96 2 153 17 2 1 17 25 2 128
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CATEGORY 0010

650.9910
CONSTRUCTION

 STAKING
SUPPLEMENTAL

 CONTROL
PROJECT 2984-50-70

LOCATION LS

B-40-1009 1

TOTAL 1

CONSTRUCTION STAKING - LUMP SUM

CATEGORY 0010

650.8500
CONSTRUCTION

 STAKING
ELECTRICAL

INSTALLATIONS
PROJECT 2984-50-70

LOCATION LS

B-40-1009 1

TOTAL 1

CONSTRUCTION STAKING - STREET LIGHTING

CATEGORY 0010

652.0230
CONDUIT

RIGID
NONMETALLIC
SCHEDULE 40

2 1/2 - INCH
LOCATION LF

CALUMET ROAD 225

TOTAL 225

STREET LIGHTING CONDUIT

CATEGORY 0010

652.0240
CONDUIT

RIGID
NONMETALLIC
SCHEDULE 40

4-INCH
LOCATION LF

CALUMET ROAD 400

TOTAL 400

CITY UNDERGROUND CONDUIT

CATEGORY 0010

SPV.0060.302
PULL BOXES

13-INCH X 24-INCH X 24-INCH
LOCATION EACH

CALUMET ROAD 4

TOTAL 4

STREET LIGHTING PULL BOXES
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FINISHED PROFILE LINE

EXISTING grade on centerline

STA 30+15.00

BEGIN PROJECT

1
3

9
.4

0

1
3

8
.8

5
+94.0

STA 32+13.50

END PROJECT

SKEW 10°40'

BOTTOM OF OVERBURDEN ELEVATION 136.85

EAST CULVERT WALL STA. 31+54.95

C/L CULVERT STA. 31+32.56

WEST CULVERT WALL STA. 31+10.17

STRUCTURE B-40-1009

BEGIN PROJECT

30  15 T/LSTA.

29 75

WEST CALUMET ROAD

BEGIN CONSTRUCTION

29  85 T/LSTA.

END CONSTRUCTION

32  45 T/LSTA.

32  13.5 T/LSTA.

END PROJECT
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Typewritten Text
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Standard Detail Drawing List 

 

 

 

6 

 

 

6 

08B09-02       MANHOLES 3-FT, 4-FT, 5-FT, 6-FT, 7-FT AND 8-FT DIAMETER 
08E09-06       SILT FENCE  
08E10-02       INLET PROTECTION TYPE A, B, C AND D  
08E11-02       TURBIDITY BARRIER  
08F01-11       APRON ENDWALLS FOR CULVERT PIPE   
08F04-07       JOINT TIES FOR CONCRETE PIPE  AND CONCRETE COLLAR DETAIL 
12A03-10       NAME PLATE (STRUCTURES)  
13C01-19       CONCRETE PAVEMENT LONGITUDINAL JOINTS AND TIES  
13C04-17       URBAN NON-DOWELED CONCRETE PAVEMENT   
13C18-07A      CONCRETE PAVEMENT JOINTING 
13C18-07B      CONCRETE PAVEMENT STEEL REINFORCEMENT 
13C18-07C      CONCRETE PAVEMENT JOINT TYPES 
13C18-07D      CONCRETE PAVEMENT JOINT TYPES AT UTILITY FIXTURES 
14B28-04A      GUARDRAIL MOW STRIP 
14B28-04B      GUARDRAIL MOW STRIP 
14B42-07A      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-07B      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-07C      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-07D      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B44-04A      MIDWEST GUARDRAIL SYSTEM ENERGY ABSORBING TERMINAL (MGS) 
14B44-04B      MIDWEST GUARDRAIL SYSTEM ENERGY ABSORBING TERMINAL (MGS) 
14B44-04C      MIDWEST GUARDRAIL SYSTEM ENERGY ABSORBING TERMINAL (MGS) 
14B45-05A      MIDWEST GUARDRAIL SYSTEM THRIE BEAM TRANSITION (MGS) 
14B45-05B      MIDWEST GUARDRAIL SYSTEM THRIE BEAM TRANSITION (MGS) 
14B45-05C      MIDWEST GUARDRAIL SYSTEM THRIE BEAM TRANSITION (MGS) 
14B45-05D      MIDWEST GUARDRAIL SYSTEM THRIE BEAM TRANSITION (MGS) 
14B45-05E      MIDWEST GUARDRAIL SYSTEM THRIE BEAM TRANSITION (MGS) 
14B47-03A      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03B      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03C      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03D      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03E      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03F      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-03G      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B53-01A      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01B      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01C      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01D      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01E      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01F      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01G      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01H      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
14B53-01I      SHORT RADIUS BEAM GUARD (MGS) SHORT RADIUS TERMINAL (MGS) 
15C02-08A      BARRICADES AND SIGNS FOR MAINLINE CLOSURES  
15C02-08B      BARRICADES AND SIGNS FOR VARIOUS CLOSURES  
15C08-20A      LONGITUDINAL MARKING (MAINLINE)  
15C11-09A      CHANNELIZING DEVICES FLEXIBLE TUBULAR MARKER POST 
15C11-09B      CHANNELIZING DEVICES DRUMS, CONES, BARRICADES AND VERTICAL PANELS 









GENERAL NOTES

1

2

CC

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

TURBIDITY BARRIER MAY BE REMOVED AT THE ENGINEERS DISCRETION, WHEN PERMANENT EROSION CONTROL MEASURES
HAVE BEEN ESTABLISHED.

DRIVEN STEEL POSTS, PIPES, OR CHANNELS. LENGTH SHALL BE SUFFICIENT TO SECURELY SUPPORT BARRIER AT HIGH
WATER ELEVATIONS.

SAND BAGS TO BE USED AS ADDITIONAL BALLAST WHEN ORDERED BY THE ENGINEER TO MEET ADVERSE FIELD CONDITIONS.
SPACE AS APPROPRIATE FOR SITE CONDITIONS.

WHEN BARRIER HEIGHT "H" EXCEEDS 8 FEET, POST SPACING MAY NEED TO BE DECREASED.

IN WATERWAYS SUBJECT TO FLUCTUATING WATER ELEVATIONS, PROVISIONS SHOULD BE MADE TO ALLOW THE WATER TO
EQUALIZE ON EACH SIDE OF THE BARRIER. THIS MAY BE ACCOMPLISHED BY LEAVING A PORTION OF THE BARRIER OPEN ON
THE UPSTREAM END.

ESTIMATED HIGH WATER ELEVATION DURING CONSTRUCTION PERIOD. MINIMUM BARRIER HEIGHT SHALL BE 2' GREATER THAN
EITHER THE Q2 ELEVATION OR THE ESTIMATED HIGH WATER ELEVATION DURING CONSTRUCTION, WHICHEVER IS GREATER.

FLOAT ALTERNATIVE WILL ONLY BE ALLOWED WITH WRITTEN APPROVAL OF THE ENGINEER, AND IS MEANT FOR LOCATIONS
WHERE BEDROCK PREVENTS THE INSTALLATION OF POSTS.

ALLOW SUFFICIENT SLACK VERTICALLY AND HORIZONTALLY SO THAT SEDIMENT BUILD UP WILL NOT SEPARATE OR LOWER
THE TURBIDITY BARRIER.

USE AS DIRECTED BY COAST GUARD OR DNR PERMIT WHEN WORKING IN NAVIGABLE WATERWAYS.

3

4

5

6
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8

SLOPE INTERCEPT

SLOPE INTERCEPT SLOPE INTERCEPT

SLOPE INTERCEPT

100'

100'

100'

100'

10' MAX.

W
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ROADWAY

BRIDGE
 ABUTMENT

BRIDGE
 ABUTMENT

TURBIDITY BARRIER DETAIL SHOWING
TYPICAL PLACEMENT AT STRUCTURES

5

2' 2'

TURBIDITY BARRIER

STREAM BED

POSTS

SECTION C - C

PLAN VIEW

(EXAMPLE)

W
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FL
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W

BB

ANCHOR

ANCHOR

BUOY

BUOY

BUOY

BUOY

8

8

8

8

HEAVY
RIPRAP

SHORELINE

ANCHOR

FLOTATION LOG OR
APPROVED  EQUAL

DANGER BUOY

( LOW FLOW CONDITION
DURING CONSTRUCTION

PERIOD)

ANCHOR

STREAM BED ANCHOR HEAVY
RIPRAPSAND BAGS

(40 LB. MIN.) BALLAST

WORK AREA

FLOTATION LOG OR
APPROVED  EQUAL
(140 SQ. IN. MIN.
END AREA)

7

FABRIC

SAND BAGS
(40 LB. MIN.)

BALLAST

2' MIN.
4' MAX.

BR ID G E
W O R K

B RID GE
W OR K

SECTION B - B

TURBIDITY BARRIER - FLOAT ALTERNATIVE
CAUTION - SEE NOTE 6

(EXAMPLE)
DANGER BUOY

B R ID G E
W O R K

B RIDGE
W OR K

WATER SURFACE

ANCHOR

NORMAL WATER
SURFACE ELEVATION

1

8

8

CABLE

BALLAST
HEAVY
RIPRAP

SAND BAGS
(40 LB. MIN.)

FABRIC

WORK AREA

STREAM BED

H
3

CABLE

SAND BAGS
(40 LB. MIN.)

BALLAST

2' MIN.
4' MAX.

SECTION A - A

TURBIDITY BARRIER - STANDARD POST INSTALLATION

AA
2' MIN.

5

TURBIDITY BARRIER PLACEMENT DETAILS

HEAVY
RIPRAPBUOY

8

ANCHOR

SAND BAGS
2

SAND BAGS
2

3 4

1

5' MAX.

10'
MAX.

PLAN VIEW

PLAN VIEW

SHORELINE
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE CHIEF ROADWAY DEVELOPMENT
ENGINEER

/S/

FHWA

TURBIDITY BARRIER

6/4/02 Beth Cannestra













X X

PAVEMENT DEPTH AND JOINT SPACING TABLE

PAVEMENT DEPTH (D)

X

X

X

X

6", 6 12"

7", 7 12"

60° BY DOGLEGGING JOINTS THROUGH CURVE RADIUS POINTS.
USE 90° ANGLES WHEN POSSIBLE.

CORRELATE LONGITUDINAL JOINTS WITH LANE LINES WHEN POSSIBLE.

PROVIDE TRANSVERSE JOINTS AT ALL PAVEMENT WIDTH CHANGES.

CONSTRUCT DOWELED EXPANSION JOINT ON THE SIDE ROAD OF AN INTERSECTION IF
THE SIDE ROAD IS CONCRETE PAVEMENT AND GREATER THAN 300 FEET IN LENGTH. ALIGN
EXPANSION JOINT WITHEDGE OF RADIUS.

THE ENGINEER MAY APPROVE SLIGHT VARIATIONS FROM THESE  JOINTING DETAILS.

1

2

3

CONTRACTION
JOINT SPACING

12'

14'

15'8" & ABOVE

2.0' TYP.
3.0' MAX.

RADIUS
POINT RADIUS

POINT

RADIUS
POINT

RADIUS
POINT

RADIUS
POINT

RADIUS
POINT

BACK OF
CURB

LANE EDGE/CURB &
GUTTER FLANGE LINE

BACK OF
CURB LANE EDGE/CURB &

GUTTER FLANGE LINE

2' - 0"
MIN.

2.0' MIN.

BACK OF
CURB

LANE EDGE/CURB &
GUTTER FLANGE LINE

END TAPER AT
TRANSVERSE

JOINT

2.0' TYP.

CONTINUE THE 2.0'
WIDE PAVEMENT

STRIP UNTIL NEXT
TRANSVERSE JOINT

SEE DETAIL "B"

END AT TRANSVERSE
JOINT

1

1

10' TYP.

SEE DETAIL "D"

2

SEE DETAIL "A"

2

1

SEE DETAIL "C"

CORE HOLE (4" TYP.)

CORE HOLE (4" TYP.)

ADD LONGITUDINAL JOINT
FOR PAVEMENT WIDTHS
GREATER THAN 15'

2'

2'

END OF CURB & GUTTER
FLANGE LINE

FACE OF CURB

BACK OF CURB

2

2

11

2' MIN.
DOGLEG

SEE DETAIL "C"

SEE DETAIL "A"

2' MIN. DOGLEG

EXPANSION JOINT
FILLER (TYPICAL)

SQUARE UP ISLAND
NOSE  AND ALIGN
WITH A JOINT

ISLAND

PROVIDE MINIMUM 2' DOGLEG
TO ENSURE NO ACUTE ANGLES
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CONCRETE PAVEMENT
JOINTING



USE AN EXPANSION JOINT FILLER MEETING THE REQUIREMENTS OF
STANDARD SPECIFICATION 415.
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CONCRETE PAVEMENT
STEEL REINFORCEMENT



(FOR USE ON NON-DOWELED PAVEMENTS ONLY)

NO. 4

NO. 4

*

*

30"

36"

30"

36"

36"

24"

NO. 5

**

**

< 10 12"

≥ 10 12"

1

2

3

4

5

6
SUBSTITUTE BENT BARS AT LONGITUDINAL JOINTS WHEN EQUIPMENT LIMITATIONS
DURING CONSTRUCTION WARRANT (e.g. AUXILIARY LANES OR TURN LANES)

CONFORM TO 15" MINIMUM SPACING FROM TRANSVERSE JOINTS; SPACING
BETWEEN TIE BARS WILL BE 30" AT TRANSVERSE JOINTS.

PAVEMENT
DEPTH (D)

TIE BAR
SIZE

TIE BAR
LENGTH (L)

MAX.
TIE BAR

SPACING

D D

D
D D

D D
DD

1
4" MAX.

D
 / 

3
D

 / 
3

D
 / 

2 
± 

1 4"

1
4" MAX.

9"

18"

DOWEL BARS SPACED
12" C - C AND 12" FROM

PAVEMENT EDGE

1
4" MAX.

D
 / 

3

D
 / 

2 
± 

1"

L / 2

L

TIE BAR - SEE
TABLE FOR SIZE

AND SPACING

D
 / 

2 
± 

1 4"

JOINT SEALER

1 12" TYP.

EXPANSION
JOINT FILLER

EXPANSION CAP

SMOOTH DOWEL

EXPANSION
JOINT FILLER

JOINT SEALER

FIXTURE OR
STRUCTURE

1
2" TYP.

(1" MAX.)

9"

18"

12"

24"

D
 / 

2 
± 

1 4"

5 5

55

DOWEL BARS SPACED
12" C - C AND 12" FROM

PAVEMENT EDGE

NO. 6 TIE BARS SPACED
12" C - C AND 12" FROM

PAVEMENT EDGE

D
 / 

2

D
 / 

2

EXISTING
PAVEMENT

NEW
PAVEMENT

6"

12"

D
 / 

2 
± 

1"

TIE BAR - SEE
TABLE FOR SIZE

AND SPACING

L / 2

L

1

4

3

3

NO. 6 TIE BARS SPACED 30" C - C,
INSTALLED PERPENDICULAR TO

THE LONGITUDINAL JOINT

6

2
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1

2

3

4

5

NO BOXOUT
OR ISOLATION
JOINT NECESSARY

NO BOXOUT
OR ISOLATION
JOINT NECESSARY

NO BOXOUT
OR ISOLATION
JOINT NECESSARY

NO BOXOUT
OR ISOLATION
JOINT NECESSARY

SAWED LONGITUDINAL JOINT

SAWED
TRANSVERSE
JOINT

2

TIE BAR

TIED DIVERTED
LONGITUDINAL
JOINT

SEE NOTE 3
SEE NOTE

4

DIVERTED
TRANSVERSE

JOINT

IF JOINT IS DOWELED,
INSTALL DOWEL BARS
PARALLEL TO THE
PAVEMENT CENTERLINE

TRANSVERSE JOINT
5

BACK OF CURB

FACE OF CURB

EDGE OF GUTTER

TIE BAR

FLANGE LINE

EXTERIOR
LIMIT OF
STRUCTURE

PRECAST
MANHOLE

STRUCTURE
LIMIT

1" MIN.
SEE NOTE

1
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GENERAL NOTES

1

ONLY USE STEEL POSTS IN CONCRETE AND ASPHALT
MOW STRIPS.

CONTROLLED LOW-STRENGTH BACKFILL OR
EMULSIFIED ASPHALT.

DEPTH OF MOW STRIP:
ASPHALT   -  4"
CONCRETE  -  4"
EMULSIFIED ASPHALT - 1" OR LESS

FOR EMULSIFIED ASPHALT,  MOW STRIP STRIP LEAVE
OUTS NOT REQUIRED. (TYPICAL FOR ALL POSTS)

2

A & B

3" 1' - 6"

3' - 6" MINIMUM
SEE PLAN FOR DIMENSIONS

1' - 12"

2

1 1

3" 1' - 6"

3' - 6" MINIMUM
SEE PLAN FOR DIMENSIONS

1' - 12"

2

1 1

SECTION  B - B

SECTION  A - A

3

EMULSIFIED ASPHALT

MOW STRIP

POST NO. 8 POST NO. 4
POST NO. 3

EMULSIFIED ASPHALT

MOW STRIP

MOW STRIP

MOW STRIP

1

CONTRACTION JOINT CONTRACTION JOINT

1 1

1

3

1 1 1 3

3

1

MOW STRIP SEE PLAN FOR DIMENSION

3

SEE PLAN
FOR DIMENSION

SEE PLAN
FOR DIMENSION

MOW STRIP LAYOUT FOR ENERGY ABSORBING TERMINAL
PLAN VIEW

A & B

1' - 6"

1'
 - 

9"

1' - 6"

1'
 - 

9"

1' - 6"

1'
 - 

9"

BEAM GUARD
SEE OTHER

DETAILS IN PLAN

BEAM GUARD
SEE OTHER

DETAILS IN PLAN

BEAM GUARD
SEE OTHER

DETAILS IN PLAN

BEAM GUARD
SEE OTHER

DETAILS IN PLAN

JOINT PLACEMENT FOR CONCRETE MOW STRIP
PLAN VIEW

BLOCKOUT

POST

BLOCKOUT

POST

1'
 - 

9"

VARIES

SEE PLANS
FOR OTHER DETAILS

MOW STRIP FOR TIGHT SPACING LAYOUT
PLAN VIEW

MOW STRIP FOR TYPICAL BLOCKOUT LAYOUT
PLAN VIEW

SEE PLAN FOR DIMENSIONS

SEE PLAN FOR DIMENSIONS

SEE PLAN FOR DIMENSIONS

BLOCKOUT

POST

3' - 6 MINIMUM
SEE PLAN FOR
DIMENSIONS

3' - 6 MINIMUM
SEE PLAN FOR
DIMENSIONS

3' - 6 MINIMUM
SEE PLAN FOR
DIMENSIONS

1' - 9" DIAMETER

CONTROLLED
LOW-STRENGTH
BACKFILL

ALTERNATIVE HMA
MOW STRIP DESIGN

12" MIN FROM BACK
OF POST TO EDGE

OF MOW STRIP

2" MIN. FROM RIGHT
AND LEFT EDGES

OF POST TO EDGE
OF MOW STRIP

MOW STRIP

POST NO. 9

SOIL PLATE SOIL PLATE
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

GUARDRAIL MOW STRIP



SHORT RADIUSAND SHORTRADIUS TERMINAL

LEGEND

EDGE OF PAVEMENTTHRIE BEAM BULLNOSE

LONG - SPAN

TYPE 2 TERMINAL

EDGE OF PAVEMENTEDGE OF PAVEMENT

EDGE OF PAVEMENT

CONCRETE, ASPHALT, OR EMULSIFIED ASPHALT MOW STRIP (SEE OTHER DETAILS)EMULSIFIED ASPHALT MOW STRIP (SEE OTHER DETAILS)

DRAFT6/22/20

GENERAL NOTESEXISTING THRIE BEAM BULLNOSES MAY HAVE WOOD POSTS. NEW THRIE BEAMBULLNOSE WILL HAVE STEEL POSTS.

SHORT RADIUS

AND SHORT

RADIUS TERMINAL

LEGEND

EDGE OF PAVEMENT

THRIE BEAM BULLNOSE

LONG - SPAN

TYPE 2 TERMINAL

EDGE OF PAVEMENT

EDGE OF PAVEMENT

EDGE OF PAVEMENT

CONCRETE, ASPHALT, OR EMULSIFIED ASPHALT MOW STRIP (SEE OTHER DETAILS)

EMULSIFIED ASPHALT MOW STRIP (SEE OTHER DETAILS)

GENERAL NOTES

EXISTING THRIE BEAM BULLNOSES MAY HAVE WOOD POSTS. NEW THRIE BEAM

BULLNOSE WILL HAVE STEEL POSTS.

6
6
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7
8"

FORESLOPE

2.5:1  MAX.

STEEL POST & HOLE
PUNCHING DETAIL

(W 6 X 9)
WOOD POST

(6" X 8") NOMINAL

WOOD OR PLASTIC
BLOCKOUT

WOOD OR STEEL POSTS (w6X9 OR w6X8.5)  MAY BE USED.  DO NOT INTERMIX WOOD AND
STEEL POSTS.  INSTALL STEEL POSTS WITH HOLES ON APPROACHING TRAFFIC SIDE.

USE WOOD OR APPROVED PLASTIC BLOCKOUTS.  WOOD BLOCKOUTS MAY BE CONSTRUCTED
OUT OF TWO OR MORE WOOD BLOCKOUTS. SEE ALTERNATE WOOD BLOCKOUT DETAIL.
DIMENSIONS OF APPROVED PLASTIC BLOCKOUTS MAY VARY.

IF ROCK IS ENCOUNTERED DURING EXCAVATION,  PROVIDE A HOLE 12 INCHES IN DIAMETER
EXTENDING 20 INCHES DEEP INTO THE ROCK.  PLACE APPROXIMATELY 2 1/2" INCHES OF
GRANULAR MATERIAL IN THE BOTTOM OF THE HOLE.  CUT THE POSTS THE TO LENGTH AMD
INSTALL.  BACKFILL WITH EXCAVATED MATERIAL AND COMPACT.  BACKFILL IS TO BE FREE
OF LARGE ROCKS.

WHEN THE DISTANCE FROM BACK OF POST TO SHOULDER HINGE POINT IS LESS THAN 2
FEET INSTALL LONGER POST AT HALF POST SPACING (K).

FOR NEW MGS INSTALLATION TOP OF W-BEAM RAIL TOLERANCE IS  ±1".  FOR
EXISTING MGS INSTALLATION TOP OF W-BEAM IS BETWEEN 27 3

4" TO 32".

WHEN USING STEEL POST AND WOOD BLOCKOUTS INSTALL FOUR 16D GALVANIZED
NAILS.  INSTALL NAILS AT THE BACK CORNERS OF THE BLOCK AND BEND THE NAILS
OVER THE FLANGE OF THE STEEL POST.

TOTAL POST LENGTH FOR TYPE K IS 7' - 0".
TOTAL POST LENGTH FOR OTHER MGS TYPES IS 6' - 0".

END VIEW
LOCATED ALONG A CURBED ROADWAY

END VIEW
LOCATED ALONG A ROADWAY SHOULDER

STANDARD INSTALLATION

END VIEW
MGS LONGER POST AT HALFPOST

SPACING W BEAM (K)

PLAN VIEW
STEEL POST,

PLASTIC BLOCKOUT & BEAM

PLAN VIEW
WOOD POST,

BLOCKOUT & BEAM

1

FORESLOPE

2.5:1  MAX.

FINISHED
SHOULDER

SHOULDER
HINGE POINT

2 - 0"

POST BOLT
(TYPICAL)

3' - 4" MIN.

4

1

2

3

4

5

6

1

1 - 16D
GALVANIZED NAIL

6

NORMAL SHOULDER

WOOD OR PLASTIC
BLOCKOUT

7"

31"

7
8"

W - BEAM
RAIL
(TYPICAL)

5

1

2 - 0"

3' - 10" MIN.

4

W - BEAM
RAIL
(TYPICAL)

6

POST BOLT
(TYPICAL)

POST BOLT
(TYPICAL)

PLASTIC
BLOCKOUT

1 - 16D
GALVANIZED NAIL

6 WOOD OR PLASTIC
BLOCKOUT

7"

31"

4' - 4 18" MIN. FOR
WOOD OR STEEL

POST

7
8"

5

CURB TYPE SPECIFIED
ELSEWHERE IN THE
CONTRACT

GUTTER TO
PAVEMENT
HINGE POINT

5" MAX.

W - BEAM
RAIL
(TYPICAL) 31"

5

4

44 1
2 " MIN.

WHERE "A"
IS ≥ 22"

"A"

2" MIN. 2" MIN.

12"

2 12"

FILL WITH
FOUNDATION
BACKFILL

20" MIMIMUM EMBEDMENT IN SOLID
ROCK IF SHORTENED POST IS USED

WHERE "A" IS ≤ 22"

7 18"

3

1
1

7

7

7"

12"

7 18"

6"

2

1' - 2 14"

HOLE DIAMETER:
WOOD 3 4"

PLASTIC 5 8"

8" 6"

3
4" DIA.
HOLE

3
4"

3
4"

7 18" 1"

1"

3
4" DIA.
HOLE

OPTIONAL 1
4" DIA. HOLE

FOR HANDLING DURING
GALVANIZING. ONE PERMITTED

2

2

6

W - BEAM
RAIL
(TYPICAL)

W - BEAM
RAIL
(TYPICAL)

1 14"

DIRECTION
OF TRAFFIC

DIRECTION
OF TRAFFIC

7

7"

END VIEW
SETTING STEEL OR WOOD POST IN ROCK

6 6
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GENERAL NOTES

ONE SIDED REFLECTOR DETAIL
AND TYPICAL INSTALLATION

FRONT VIEW AT STEEL POST

FRONT VIEW
POST SPACING STANDARD INSTALLATION

FRONT VIEW
HALF POST SPACING (HS) AND

HALF POST SPACING WITH LONGER POSTS (K)

SECTION THRU W-BEAM RAIL

FRONT VIEW
QUARTER POST SPACING (QS)

FRONT VIEW
MID-SPAN BEAM SPLICE

DO NOT INSTALL REFLECTORS ON THE FIRST 50 FEET OF THE APPROACH END
OF THE ENERGY ABSORBING TERMINAL.

25 FEET OF HALF POST SPACING IS REQUIRED ON APPROACH AND DEPARTURE ENDS
OF QUARTER POST SPACING.

POST BOLTS ARE A ⅝" DIAMETER ASTM A307 GUARDRAIL BOLT.  A POST BOLT
REQUIRES ⅝" DIAMETER A563A DOUBLE RECESSED (DR)  HEAVY HEX NUT AND ⅝"
DIAMETER F844 FLAT WASHER.  POST BOLTS MAY BE LONGER IF MULTIPLE BLOCKOUTS
ARE BEING USED.

GUARD RAIL SPLICE BOLTS ARE A ⅝"  DIAMETER ASTM A307 GUARDRAIL
HEAD BOLT. A GUARDRAIL SPLICE BOLT REQUIRES ⅝"  DIAMETER A563A DOUBLE
RECESSED (DR)  HEAVY HEX NUT.

8

9

FRONT VIEW AT WOOD POST

31"

31"

31"

6' 3" C - C
POST SPACING

6' - 3"
POST SPACING

6' - 3"
POST SPACING

12' - 6" OR 25' - 0"
EFFECTIVE LENGTH OF BEAM

6' - 3" C -C
POST SPACING

3' 1 12" C -C
POST SPACING

3' 1 12" C - C
POST SPACING 6' 3" C - C

POST SPACING

3' - 1 12" C - C
POST SPACING

* * * *

1' - 6 3 4" C - C POST SPACING*

FINISHED SHOULDER

FINISHED SHOULDER

FINISHED SHOULDER  DIRECTION OF TRAFFIC

 DIRECTION OF TRAFFIC

 DIRECTION OF TRAFFIC

 DIRECTION OF TRAFFIC  DIRECTION OF TRAFFIC

 DIRECTION OF TRAFFIC

WOOD OR PLASTIC
BLOCKOUT

WOOD OR PLASTIC
BLOCKOUT

WOOD OR PLASTIC
BLOCKOUT

4" X 12" DELINEATOR
REFLECTOR (REFER
TO SDD 15A4 FOR
DELINEATOR SPACING)

WOOD OR STEEL
POST

8

MOUNT WITH TWO 3
16" X 2 1

2"
TRIPLE COATED SCREWS WITH
WASHERS.

POST BOLT
(TYPICAL)

CL       POST HOLE SLOT

3
4" X 2 12"

POST BOLT
SLOT

12 12" LAP

8 12" 2"2" GUARDRAIL
SPLICE BOLT
(TYPICAL

GUARDRAIL SPLICE
BOLT REQUIRED AT
REFLECTOR LOCATIONS

FINISHED SHOULDER

POST BOLT
(TYPICAL)

6 18"

12 14"

3 13
16"

3 14"

10°

12 GAGE

1 17
32"

3
8" R

15
16" R

1 116"

CL
SYMMETRICAL
ABOUT

3' - 1 12" C - C
POST SPACING

3' - 1 12" C - C
POST SPACING

3' - 1 12" C - C
POST SPACING

9 9 9 9

6 6
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OBSTACLE

A B C D E

POST DRIVING FOR CONTINUOUS
UNDERGROUND OBSTRUCTION

ALTERNATE WOOD
BLOCKOUT DETAIL

IT IS ACCEPTABLE TO USE BLOCKOUTS UP TO 16" DEEP TO
INCREASE THE POST OFFSET TO AVOID UNDERGROUND
OBSTACLES.  THERE IS NO LIMIT TO THE NUMBER OF POSTS
THAT CAN HAVE ADDITIONAL BLOCKOUTS UP TO 16" DEEP.

2"

4"

4"

4"

1 ¼"

10"

14"

18"

21"

25"

1 ⅛"

1 ¾"

L T (MIN.)

POST BOLT,  SPLICE BOLT
AND RECESS NUT

DETAIL FOR 16" BLOCKOUT DEPTH

DETAIL FOR 36" BLOCKOUT DEPTH

PLAN VIEW
BEAM LAPPING DETAIL

ALTERNATE BOLT HEAD

SIDE VIEW PLAN VIEW

POST BOLT TABLE

NOTES:   UNDER SPECIAL CIRCUMSTANCES, SUCH AS AVOIDING OBSTACLES THAT ARE NOT
               RELOCATED, IT IS ACCEPTABLE TO INSTALL ADDITIONAL BLOCKOUTS TO OBTAIN
               UP TO 36" DEPTH FOR ONE OR TWO POSTS IN A SECTION OF GUARDRAIL.

               DO NOT USE 16" OR 36" BLOCKOUTS IF IT CAUSES THE POST TO BE DRIVEN BEYOND
               SHOULDER HINGE POINT OR CAUSES A FIXED OBJECT TO BE WITHIN THE DEFLECTION
               DISTANCE OF THE BARRIER.

NOTE:

1. ALL FILLETS SHALL HAVE A MINIMUM RADIUS OF 3
16".

2. IF THE BOLT EXTENDS MORE THAN 1
4"  FROM THE NUT

       THE BOLT SHOULD BE TRIMMED BACK.

11
16" 1 516"

7"

16"

2 WOOD OR
PLASTIC
BLOCKOUTS

6" X 8"
POST

3
4" HOLE

5
8" POST BOLT

6" X 8"
POST

3
4" HOLE

5
8" POST BOLT

SEE OTHER DETAIL

SEE OTHER DETAIL

7"

SEE OTHER DETAIL

SEE OTHER DETAIL

6

6

3 WOOD OR
PLASTIC
BLOCKOUTS

36"

1 -16D GALVANIZED
NAILS

6
1 -16D GALVANIZED

NAILS

1" X 1
16" DEEP

RECESS BOTH SIDES
5

8" - 11 MODIFIED
HEAVY HEX NUT

4 116"

4 116"
1 516"

5
8"

15
16"

1 516"

5
8"

15
16" 1'-7"

T
L

5
16"

7
32"

5
8"

45°

5
8" - 11

THREAD
PITCH

DIRECTION OF TRAFFIC

CL

UTILITY CONFLICT WITH
POST  C  POSITION

POST  C  CANNOT
BE INSTALLED

1
2  POST

SPACING
PER DETAIL

1
2  POST

SPACING
PER DETAIL

POST SPACING
PER DETAIL

POST SPACING
PER DETAIL

NORMAL POST
SPACING

NORMAL POST
SPACING

16D DOUBLE
HEAD NAILS

SEE OTHER
DETAILS

ALTERNATE
BLOCKOUT 1

ALTERNATE
BLOCKOUT 2

1' - 0"

6"

4"

8"

ALTERNATE
BLOCKOUT 1

ALTERNATE
BLOCKOUT 2

6
WHEN USING STEEL POST AD WOOD BLOCKOUTS, INSTALL FOUR 16D
GALVANIZED NAILS.  INSTALL NAILS AT THE BACK CORNERS OF THE
BLOCK AND BEND THE NAILS OVER THE FLANGE OF THE STEEL POST.

6 6
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MAX SPAN 12' - 6"

2' MIN.

MGS GUARDRAIL 3

NESTING BEAM GUARD

ASYMMETRIC TRANSITION

SOIL WELL DRAINED AND COMPACTED

SEE OTHER DRAWINGS IN THIS SDD

SEE OTHER DRAWINGS FOR MIN. SPACING BETWEEN SPANS

SEE SDD 14B44

SEE SDD 14B45

SEE SDD 14B47

MINIMUM DISTANCE BETWEEN MISSING POST SPANS.

43' - 9" MIN. 12' - 6" MIN.

28'- 1 12" MIN.

43' -9" MIN.

FLARED BEAM GUARD

25' - 0" MIN.

400

A
A

400 400 401

MISSING POST IN MGS GUARDRAIL NEAR EAT

A
A12' - 6" MIN. 401408

401

402

403

404

405

406

407

408

409

410

400

MISSING POST IN MGS GUARDRAIL

404

MISSING POST IN MGS GUARDRAIL NEAR AN APPROACH TRANSITION

409

400

A

401A

A

400 401

A

MISSING POST IN MGS GUARDRAIL NEAR FLARED BEAM GUARD

410

A
A

400 401

MISSING POST IN MGS GUARDRAIL NEAR A TYPE 2 END TERMINAL
MISSING POST IN SHORT SPAN MGS GUARDRAIL NEAR CURB (SL)

407

400

37' - 6" MIN.
403

B
B

401

402402
MGS GUARDRAIL 3 SL

SECTION A - A

405

406

401

SECTION B - B

403

406

401

405

411

411

6 6
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HINGE POINT LINE

CLEAR ZONE LIMITS, EITHER AS SHOWN ELSEWHERE IN THE PLANS OR, IF NOT SHOWN ELSEWHERE IN THE PLANS, 15 FEET BEYOND THE HINGE POINT LINE

EDGE OF SHOULDER

POST NO. 9

*

POST NO. 8 POST NO. 7 POST NO. 6 POST NO. 5 POST NO. 4 POST NO. 3
POST NO. 1

A
A

B
B

C
C

A

B

C

D

E

*POST NO. 2*

POST NO. 2* POST NO. 1*

**

3 3 3 3 3 3 3

10

15

16

3

E

E

POST BOLT
(TYP.)

TRANSITION TO
4:1 TAPER LINE

1' - 4"
3 12" HOLES

HINGE POINT

2' - 0" TO 3' - 0" VAR.

SLOPE 10:1
OR FLATTER

31"

10 11OR

7
8"

4

7"

B 5

6

POST BOLT
(TYP.)

SHOULDER
HINGE POINT

4"

31"

SLOPE 10:1
OR FLATTER

2

14

14

13

2

1
12

D

W5 - 59

SEE NOTES FOR
SPLICE LOCATION

POST BOLT (TYP.)

NORMAL SLOPE

SLOPE 4:1
OR FLATTER

SHOULDER
HINGE
POINT

SLOPE 10:1
OR FLATTER

4' - 0"

1' - 6"
MIN.

BELOW
GRADE

1' - 0"

5' - 0" MIN.
TO HINGE POINT

EAT MARKER POST
PLACED BEHIND

POST NO. 1

2' - 0" OFFSET TO
FACE OF RAIL

EDGE OF SHOULDER

16

BOTTOM OF STRUT IS PLACED
FLUSH WITH AND PARALLEL TO

THE FINISHED SURFACE

FINISHED GROUND
ELEVATION

15 9 7

10

C
8 12

1
E

9

10
12

SEE DETAIL "A"

SEE DETAIL "B"

C

10

4" POSTS 1- 4
(OPTIONAL) 8

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

1111

3' - 1 12"

31"

SYSTEM LENGTH  53' 1 12"

MGS BEAM
GUARD (MGS)

(SEE OTHER
DETAILS)

DIRECTION OF TRAVEL

SLOPE  10:1
OR FLATTER

TO HINGE POINT

2' - 0" OFFSET
TO FACE OF RAIL25:1 FLARE

SLOPE
10:1  MAX.

5' - 0" MIN.
TO HINGE

POINT

SLOPESLOPE
A A15:1  TAPER

GRADELINE

VARIABLE SLOPE

14

2' - 0"
(AT POST NO. 9)

PARALLEL WITH
TRAVELED WAY

4:1  TAPER

5' - 4" AT
POST NO. 5

THE SLOPE IN THE AREA BOUNDED BY THE GRADELINE, THE HINGE
POINT LINE (HPL) AND THE CLEAR ZONE LIMITS (CZL) SHALL BE 4:1
OR FLATTER.

AFTER FINAL ASSEMBLY, RECHECK CABLE TO BE SURE IT IS TAUT AND
HAS NOT RELAXED

DIFFERENT MANUFACTURERS REQUIRE DIFFERENT PERFORATED
W - BEAM RAIL END PANELS. SEE MANUFACTURER'S INFORMATION.

ATTACH ALUMINUM SHEET TO E.A.T. HEAD USING 4 STAINLESS STEEL
SELF - TAPPING SCREWS. ONE SCREW PER CORNER.

HARDWARE MAY VARY BETWEEN MANUFACTURER.
SEE MANUFACTURER'S DRAWING FOR INFORMATION.

DIMENSIONS MAY VARY, MANUFACTURER'S INFORMATION.

SEE SDD 14B42 FOR MORE INFORMATION.

DO NOT ATTACH BLOCKOUTS TO POST 1 AND 2.

DO NOT INSTALL REFLECTORS ON THE FIRST 50 FEET OF THE APPROACH
END OF THE ENERGY ABSORBING TERMINAL.

SEE MANUFACTURER'S DRAWING FOR SPLICE LOCATION, HARDWARE
DIMENSIONS AND INSTALLATION INSTRUCTIONS.

THE CENTER OF THE UPPER 3 12" DIAMETER HOLE ON POST NUMBER 3
THROUGH POST 9 IS TO BE FLUSH WITH THE GROUND LINE UP TO A
MAXIMUM OF 2" ABOVE GROUND LINE. WOOD BLOCKS ON POSTS
NUMBERED 3 THROUGH 9 MAY BE ADJUSTED UP TO 3" ABOVE THE TOP
OF POST.

9
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FRONT VIEW SECTION A - A

DESCRIPTION

E9

A
A

E9 6

CABLE ASSEMBLY

CABLE RELEASE
PLATE

E

PART
NO.

1

2

3

11

MATERIALS PROVIDED BY MGS EAT MANUFACTURER.
SEE MANUGACTURER'S DETAILS FOR MORE INFORMATION.

UPPER POST NO. 1   6" X 6" TUBE

LOWER POST NO. 1

WOOD CRT

WOOD BLOCKOUT

PIPE SLEEVE

BEARING PLATE

BCT CABLE ASSEMBLY

ANCHOR CABLE BOX

GROUND STRUT

PERFORATED W-BEAM RAIL END PANEL, 12'-6"  LONG.

STANDARD W-BEAM RAIL. MULTIPLE SECTIONS REQUIRED.
SECTIONS VARY IN LENGTH.

IMPACT HEAD

SOIL PLATE

UPPER POST NO. 2

LOWER POST NO. 2

12

13

4

5

6

7

8

9

10

EAT MARKER POST - YELLOW
(SEE APPROVED PRODUCTS LIST)

14

15

16

5" 8"

4"

8"

1 116"  Ø HOLE
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POSTS NUMBER 3-9

W5 - 59

REQ'D. AT ALL POSTS EXCEPT POST NO'S 1  & 2

R

L

SIDE VIEW

FRONT VIEW

E1 E2

F

F

E

18"

18"

14

E15 E16

TOP VIEW

4

1' - 2 14"

12"

7 18"

3
4" DIA. HOLE

3
4" DIA. HOLE

SIDE VIEW
13

1' - 0"

6"

4"

8"

ALTERNATE
BLOCKOUT 2

ALTERNATE
BLOCKOUT 1

ALTERNATE
BLOCKOUT 1

ALTERNATE
BLOCKOUT 2

16D DOUBLE
HEAD NAILS

SEE OTHER
DETAILS

5' - 6"
E.A.T. MARKER

POST (YELLOW)

TYPE H
YELLOW REFLECTIVE
SHEETING  3" X 9".
SEE STANDARD
SPECIFICATION 637.

E3

6"8"

2' - 8"

1' - 4"

6' - 0"

3 12" DIA. HOLES

7"
6"

45°
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5/32"



5/32"



100

102

103

2' - 0"

2'
 - 

8"
5'

 - 
9"

101

101

2'
 - 

0"

2'
 - 

7"
5'

 - 
9'

DETAIL "C"
DETAIL "D"

UPPER POST
ASSEMBLY (TYP.)

LOWER POST
ASSEMBLY (TYP.)

101

E1
E3

DETAIL "E"

DETAIL "A"

100

6' 3"6' 3"

TYPE 2 TERMINAL

PAY LIMITS FOR MGS GUARDRAIL (SEE OTHER DETAILS)

E2 E1 E3

GENERAL NOTES
MAXIMUM SLOPE IS 2.5:1.

SEE SDD 14B42 FOR MORE INFORMATION.

SHOULDER

MAXIMUM SLOPE IS 10:1.

AFTER ASSEMBLY, CABLE IS TO BE TIGHTENED WITHOUT TWISTING THE CABLE.

100

101

102

103

104

TYPE 2 TERMINAL
TOP VIEW

TYPE 2 TERMINAL
BACK VIEW

TYPE 2 TERMINAL
SIDE VIEW

4' - 2 716"

7' - 9"

A
A

104

TRAFFIC SIDE

104

E2

6 6
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GENERAL NOTES
INSTALL ONE WASHER UNDER BOLT HEAD AND RAIL AND ON WASHER BETWEEN NUT AND ANCHOR
BRACKET ASSEMBLY.

INSTALL ONE WASHER UNDER BOLT HEAD AND UPPER POST ASSEMBLY AND ONE WASHER BETWEEN
NUT AND ARM PLATE.

INSTALL ONE WASHER UNDER BOLT HEAD AND GROUND STRUT CONNECTOR AND ONE WASHER BETWEEN
NUT AND GROUND STRUT CONNECTOR.

INSTALL ONE WASHER UNDER BOLT HEAD AND LOWER POST ASSEMBLY AND ONE  WASHER BETWEEN NUT
AND UPPER POST ASSEMBLY.

TORQUE VALUE IS BETWEEN 60 - 75 FT-LB.

TWO WASHERS BETWEEN UPPER AND LOWER POST ASSEMBLY.

INSTALL ONE WASHER BETWEEN NUT AND ANCHOR BRACKET ASSEMBLY.

200

B
BF1, F2, F3 (TYP.)

ARM
ASSEMBLY

CABLE
ASSEMBLY

GROUND STRUT
ASSEMBLY

LOWER POST
ASSEMBLY

UPPER POST
ASSEMBLY

DETAIL  "B"

DETAIL "A"

DETAIL "B"

CABLE
ASSEMBLY

G1 G2
G3

H1, H2, H3
(TYP.) LOWER POST

ASSEMBLY

B1, B2, B3

UPPER POST
ASSEMBLY

K2
K1

BEARING PLATE
ASSEMBLY

BEARING PLATE
ASSEMBLY

E1

3 3 8"
4 12"

G1 G2

G3

H1

H2
H3

H3

A2 1
2"

2 12"

P1P2

P3

A1

GROUND STRUT
CONNECTION DETAIL

TOP VIEW

D1, D2, D3
(TYP.)

A5

F1

F3

F3

E3

ARM ASSEMBLY

DETAIL "E"DETAIL "D"

DETAIL "C"

SECTION B - B

E2 E1

Q1, Q2 TYP.

E2 E1

Q1, Q2 TYP.

ANCHOR BRACKET
ASSEMBLY

N1, N2, N3 (TYP.)

E1

CABLE
ASSEMBLY

201

204

203

205202

104

202

206

200

201

202

203

204

205

206
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P1

A1

3/16"

P1

A2

A1
3/16"

A5

A3
3/16"

3/16"

3/16"

3 916"

2 116"

3
4"

5
16"

A4

A4 A4
A5

A3

TYP.

TYP.

B1

B3

B2
A3

A5

A1

A4

A2

A2A1

A4

A5

A3

A3

FRONT VIEW

UPPER POST ASSEMBLY

SIDE VIEW

PLAN VIEW

FRONT VIEW

LOWER POST ASSEMBLY

SIDE VIEW

PLAN VIEW

P1

ASSEMBLED POST

POST CONNECTION DETAIL

6'
 - 

0"

1' - 1"
5

8"

2 
1 4"

2 
1 4"

1 12"
1 12"

8"

6"

3"3" 1 12"

 4
"

2 
1 2"

5 716" 1
4"

7"

2 3 4"1 116" RAD.

A2

1 
1 2"

5 
1 2"

1 
1 2"

5 12"

1 12"
3

4"

FOUNDATION
TUBE (A1)

SIDE VIEW

TOP VIEW

LOWER PLATE (A2)
POST GUSSET (A3)

UPPER PLATE (A4)

27
 1 2"

6 
1 8"

1
2" DIA. TYP.

1
2" DIA. TYP.

9
16" DIA.

TYP.

1'
 - 

1 
1 4"

7 
1 2"

1 116"
RAD.

1 316"
TYP. 2 15

16"

5 13
16"

2 15
16"

TYPE 2 POST (A5)

SIDE VIEWFRONT VIEW

3
4" DIA.

TYP.

203 205204

3 12"

1"

1
4" DIA.

TYP.

9
16" DIA.

TYP.

3/16"TYP.

6 6

S
D

D
S

D
D

14B
47 - 03c

14
B

47
 - 

03
c

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL 
SYSTEM (MGS)

TYPE 2 TERMINAL



1" DIA. X 7" LONG
STUD THREADED
ENTIRE LENGTH

5"

1 12"

1 14"

CABLE SHALL
BE SWAGE
CONNECTEDSTANDARD SWAGED

FITTING AND STUD

CABLE ASSEMBLY

J2 J1 J2

3"

5' - 6 12"

2 18"

1 
1 2"

10 GAUGE

6' - 6"

4' - 0"

1" DIA. TYP.

6"

GROUND STRUT CHANNEL (G1)
FRONT VIEW

SIDE VIEW

7"

5 
1 4"

1
4"

3"

1 
1 2"

7"

2 12" 2 12"

5 14"

2 78"

7"

2 12" 2 12"

1
2"

9
16" DIA. TYP.

1" DIA. x 2 3 4"
THROUGH SLOT

2 
3

4"

1 
1 2"

TOP VIEW
3"

FRONT VIEW SIDE VIEW

GROUND STRUT CONNECTOR (G2) GROUND STRUT PLATE (G3)

9
16" DIA. TYP.

8"

4"

6 
1 4"

4"

BEARING PLATE (L1)

8"
1 12"

1" 1"

BEARING PLATE FLANGE (L2)

FRONT VIEWSIDE VIEW

BEARING PLATE
ASSEMBLY

L2 L2

L1 L1

TYPE 2 GUARDRAIL (E1)

12' - 6"

18 3 4"

12 14"

2 14"
8 12"

2' - 0" APPROX.

15
16" X 1 316" SPLICE
BOLT SLOT (TYP.)

± 1' - 4"

ROUNDED BUFFER END (E3)

30°

3 12" 6 14" R

ELEVATION VIEW

PLAN VIEW

R 316"

5
8"

1/4"

4' - 9 12" 7' - 9"

13' - 5 12"

6 14"

2"
8 12"

4"
(TYP.)

R 14"

1 18" DIA. TYP.

3
4" DIA (TYP.)

6 6
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2 14"

4 12"

1 
1 4"

7 
1 2"

1 
1 4"

10
"

3
8"

1' - 3"
8"

4"

6"

3"
2 12"

2 
1 2" 3"

2 12"

2 
1 2"

1
4"

1 
1 4"

1
2" 6" 1

2"

1
4"

3
4"

ARM PLATE (C1)

ARM TUBE 1  (C2) ARM TUBE 2  (C3) ARM TUBE 3  (C4) ARM GUSSET
PLATE 1  (C5)

C4

C2

C6

C5

C3

C1

ARM GUSSET
PLATE 2  (C6)

C4

C1

C3

C3

C4

C1
C5

C5
C2C2

C6

C6

C5 C6

3/16 3/16

3/16"

3/16"

ARM ASSEMBLY
TOP VIEW

ARM ASSEMBLY
SIDE VIEW

ARM ASSEMBLY
ISOMETRIC VIEW

SECTION A - A

1 12"

3"

1 3 8"

2 3 4"

 1 18" DIA.

2 3 4"

3
8"

ANCHOR BRACKET BEARING PLATE (M2)

1' - 4"

1/4" 5 1/2"THREE SIDES

13
16"

2"

3
4" DIA.
(TYP.)

4" 4" 4" 2"

1' - 4"

M1

M2

1 15
16"

3 3 8"

1" 15
16" R

1 
3

4"

55°

3
8" R

M2

5 5 8"

35°

ANCHOR BRACKET (M1, M2)

1 3 4"

1 5 8"

N1, N2, N3
(TYPICAL)

M1

M2

J1, K1, K2

9
16" DIA.

TYP.

M1

M2

K2

K1 J2

E1

M1

1
2" R 12"

(TYP.)
1

4" R 12"
(TYP.)

1
4" R 12"

(TYP.)

200
(TYP.)
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PART MATERIALS SPECIFICATIONS NOTES

BILL OF MATERIALS - TYPE 2 TERMINAL (MGS)

AASHTO M111 / ASTM A123  ASTM A500 GRADE  B  OR ASTM A-501TYPE 2 FOUNDATION TUBE

DESCRIPTION

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI,
OR ASTM  A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSILOWER PLATE

A1

A2

TS  8" x 6" x 316"

5
8" THICKNESS

POST GUSSETA3 1
4" THICKNESS

UPPER PLATEA4 3
4" THICKNESS

TYPE 2 POSTA5

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695 CLASS 50 TYPE 1  UNC
HEAVY HEX HEAD  ASTM F3125 GRADE A325 TYPE 1  HEAVY HEX HEAD OR SAE J429 GRADE 5 HEAVY HEX HEAD / ASTM A449 TYPE 1 HEAVY HEX HEAD. BOLTS MAY
BE FULLY THREADED . PROVIDE ENOUGH THREADING FOR PROPER TIGHTENING OF BOLT.

BREAKAWAY BOLTB1 7
16" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50
TYPE 1  F436  TYPE 1 (HARDEN WASHER ONLY)BREAKAWAY BOLT WASHERB2 7

16" DIA.

HOT DIP AASHTO  M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C  OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50  TYPE  1 UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ASTM A 563  HEAVY HEX HEAD  ASTM  A563DH  OR  SAE J995 GRADE 5BREAKAWAY BOLT NUTB3

ARM ASSEMBLY PLATEC1
AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709 MAX
STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

3
8" THICKNESS

AASHTO M111 / ASTM A123  ASTM A500 GRADE  B  OR ASTM A-501ARM ASSEMBLY TUBE 1C2 TS  8" x 6" x 316"

ARM ASSEMBLY TUBE 2C3 TS  3" x 3" x 14"

ARM ASSEMBLY TUBE 3C4 TS  2 12" x 2 12" X 14"

ARM ASSEMBLY GUSSET PLATE 1C5
AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM  A572 MAX STRENGTH 50 KSI, OR  ASTM  A709 MAX
STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

1
4" THICKNESS

ARM ASSEMBLY GUSSET PLATE 2C6
AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI,
OR ASTM  A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

1
4" THICKNESS

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695 CLASS 50 TYPE 1
UNC  HEAVY HEX HEAD ASTM A307 GRADE  B  OR SAE J429 GRADE 2 OR ASTM F1554 GRADE 36ARM ASSEMBLY BOLTD1 1

2" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50  TYPE 1
F436  TYPE 1 (HARDEN WASHER ONLY)ARM ASSEMBLY WASHERD2 1

2" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50  TYPE 1
UNC OVER TAP NUTS AS SPECIFIED IN AASHTO 291 / ASTM A 563 HEAVY HEX HEAD  ASTM A563DH OR SAE J995 GRADE 5ARM ASSEMBLY NUTD3 1

2" DIA.

AASHTO M180 CLASS A TYPE 2 12 GAUGE  APPROVED PRODUCERTYPE 2 GUARD RAILE1

BEAM GUARD RAILE2

BEAM GUARD ROUNDED BUFFER ENDE3

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50 TYPE 1  UNC
UNC HEAVY HEX HEAD ASTM  A307 GRADE  B  OR SAE J429 GRADE  2  OR ASTM F1554 GRADE 36POST BOLTF1 5

8" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50  TYPE 1
F436  TYPE 1 (HARDEN WASHER ONLY)POST BOLT WASHERF2

HOT DIP AASHTO  M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C  OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695  CLASS 50 TYPE  1  UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291/ASTM A 563  AASHTO M180 RECESSED HEAVY HEX HEAD  ASTM A563DH OR SAE J995 GRADE 5POST BOLT NUTF3

5
8" DIA.

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSIGROUND STRUT CHANNELG1 1

2" x 11 3 4" x 10 GAUGE

GROUND STRUT CONNECTORG2 1
4" THICKNESS

GROUND STRUT PLATEG3 1
2" THICKNESS

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI,
OR ASTM  A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI,
OR ASTM  A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI,
OR ASTM  A709 MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM A500 GRADE  B  OR ASTM A-501

AASHTO M111 / ASTM A123  ASTM A500 GRADE  B  OR ASTM A-501

AASHTO M180 CLASS A TYPE 2 12 GAUGE  APPROVED PRODUCER

AASHTO M180 CLASS A TYPE 2 12 GAUGE  APPROVED PRODUCER

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI
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PART DESCRIPTION MATERIALS SPECIFICATIONS NOTES

BILL OF MATERIALS - TYPE 2 TERMINAL (MGS)

GROUND STRUT BOLTH1 7
8" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1
F436 TYPE 1 (HARDEN WASHER ONLY)GROUND STRUT BOLT WASHERH2

HOT DIP AASHTO  M232 CLASS / ASTM  A153 CLASS C / ASTM  F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM  B695 CLASS 50 TYPE 1  UNC
HEAVY HEX HEAD 5 8" ASTM A307 GRADE B  OR  SAE J429 GRADE 2 OR ASTM F1554 GRADE 36GROUND STRUT BOLT NUTH3

7
8" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695 CLASS 50 TYPE 1  UNC
HEAVY HEX HEAD ASTM A307 GRADE B  OR  SAE J429 GRADE 2 OR ASTM F1554 GRADE 36

BCT CABLEJ1 3
4" DIA.

UNC  1"  ASTM  A576 GRADE 1035 SWAGE FITTINGS ARE TO BE FACTORY SWEDGED.  MIN BREAKING STRENGTH OF  42.7 KIPS   ASME B30.26  "FORGED, CAST, OR DIE
STAMPED WITH THE FOLLOWING IN TO CONNECTION: NAME OF  MANUFACTURE OR TRADEMARK OF CONNECTION'S MANUFACTURER, SIZE OR RATED LOAD, GRADE
FOR ALLOY EYEBOLTS."

BCT CABLEJ2

HOT DIP AASHTO M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM  B695 CLASS 50 TYPE 1  UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291 / ASTM A  563  HEAVY HEX HEAD   ASTM  A563DH OR  SAE J995 GRADE 5CABLE ASSEMBLY NUTK1

HOT DIP AASHTO M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50  TYPE 1K2

1" DIA.

CABLE ASSEMBLY WASHER 1" DIA.

L1 BEARING PLATE 5
8" THICKNESS

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

L2 BEARING PLATE FLANGE 1" THICKNESS

M1 BEAM GUARD ANCHOR BRACKET

M2 BEAM GUARD ANCHOR END PLATE 3
8" THICKNESS

ANCHOR BRACKET BOLTN1 5
8" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1
F436 TYPE 1 (HARDEN WASHER ONLY)ANCHOR BRACKET BOLT WASHERN2

HOT DIP AASHTO  M232 CLASS / ASTM  A153 CLASS C / ASTM  F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM  B695 CLASS 50 TYPE 1  UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291 /ASTM A  563 HEAVY HEX HEAD  ASTM A563DH OR SAE J995 GRADE 5ANCHOR BRACKET BOLT NUTN3

5
8" DIA.

HOT DIP AASHTO  M232 CLASS / ASTM  A153 CLASS C / ASTM  F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM  B695 CLASS 50 TYPE 1 UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291 /ASTM A  563 HEAVY HEX HEAD  ASTM A563DH OR SAE J995 GRADE 5FOUNDATION TUBE BOLTP1

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM B695 CLASS 50 TYPE 1  UNC
AASHTO M180 HEAD ASTM A307 GRADE B  OR  SAE J429 GRADE 2 OR ASTM F1554 GRADE 36

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

AASHTO M111 / ASTM A123  ASTM  A36  MIN. STRENGTH 36 KSI, OR ASTM  A529 MAX. STRENGTH 50 KSI, OR  ASTM A572 MAX STRENGTH 50 KSI, OR ASTM  A709
MAX STRENGTH 50 KSI, OR ASTM A992 MAX STRENGTH 50 KSI

P2

P3

FOUNDATION TUBE WASHER

FOUNDATION TUBE NUT

 HOT DIP AASHTO M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1/ ASTM B695 CLASS 50 TYPE 1 7/8"
 ASTM F844 TYPE 1 (HARDENED WASHER ONLY)

HOT DIP AASHTO M232 CLASS / ASTM  A153 CLASS C / ASTM F2329 C  OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1/ ASTM  B695 CLASS 50 TYPE 1  UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291 / ASTM A 563  AASHTO M180 RECESSED HEAVY HEX HEAD  ASTM  A563DH OR SAE J995 GRADE 5

1
2" DIA.

1
2" DIA.

HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C OR MECHANICAL GAL. TO AASHTO M298  CLASS 50 TYPE 1 / ASTM  B695 CLASS 50 TYPE 1  UNC
AASHTO M180 HEAD  ASTM  A307 GRADE  B  OR SAE  J429 GRADE 2  OR ASTM F1554 GRADE 36SPLICE BOLTQ1

Q2 SPLICE NUT HOT DIP AASHTO M232 CLASS / ASTM A153 CLASS C / ASTM F2329 C  OR MECHANICAL GAL. TO AASHTO M298  CLASS 50  TYPE 1 / ASTM B695 CLASS 50  TYPE 1  UNC
OVER TAP NUTS AS SPECIFIED IN AASHTO 291 / ASTM A 563  AASHTO M180 RECESSED HEAVY HEX HEAD  ASTM A563DH OR SAE J995 GRADE 5

AASHTO  M30 / ASTM  A741 6 x 19 INDEPENDENT WIRE CORE (IWRC) IMPROVED PLOW STEEL (IPS), 6 x 19  INDEPENDENT WIRE CORE (IWRC) IMPROVED PLOW STEEL (IPS)
TYPE  II OR  IIC, CLASS  C ZINC COATED MIN. BREAKING STRENGTH OF 42.7 KIPS

3
4" DIA.

5
8" DIA.
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GENERAL NOTES

1

SEE PLANS FOR OTHER BARRIER SYSTEM AND LOCATION SPECIFICS.

SEE SDD 14B42 FOR MORE INFORMATION ON BEAM GUARD INSTALLATION, PARTS,
MATERIALS, AND INSTALLATION INFORMATION.

GALVANIZE PARTS AFTER FABRICATION.

WELDING TO FOLLOW CURRENT REQUIREMENTS OF THE AMERICAN WELDING
SOCIETY STRUCTURAL WELDING CODE ANSI / AWS D1.1.

UNLESS NOTED OTHERWISE, ALL PLATES ARE FLAT AND FREE OF WARP.

UNLESS NOTED OTHERWISE, ALL EDGES ARE SMOOTH, STRAIGHT AND VERTICAL.

ALL CUTS AND HOLES, EXCEPT IN BEAM GUARD RAIL ARE TO BE MACHINED OR
MACHINE FLAME CUT.

UNLESS NOTED OTHERWISE, CUT OR PROVIDE BOLTS THAT ARE 14" TO 12" BEYOND
THE NUT.

DRAWINGS ARE NOT TO SCALE.

RADIUS MEASURE FROM INSIDE OF RAIL. LENGTH OF BEAM GUARD SHORT RADIUS
GUARD MEASURED ALONG TRAFFIC SIDE OF RAIL. RADIUS BETWEEN 8 FEET TO
150 FEET. SEE PLAN FOR REQUIRED RADIUS. BEAM GUARD RAIL IN RADIUS IS
SHOP BENT. ODD RAIL LENGTH OR FIELD CUTS MAY BE REQUIRED.

CONTROLLED RELEASE TERMINAL (CRT) POSTS ARE USED IN THE RADIUS.
CONTROLLED RELEASE TERMINAL (CRT) POSTS ARE SPACED  6' - 3". SEE PLAN
FOR NUMBER OF CONTROLLED RELEASE (CRT) POSTS.

WITHIN RADIUS BEAM GUARD RAILS ARE NOT BOLTED TO POSTS. BEAM GUARD
RAIL IS RESTED ON TOP OF LAG SCREW.

MINIMUM LENGTH OF BEAM GUARD ALONG SIDE ROAD OR DRIVEWAY TO INSTALL
SHORT RADIUS TERMINAL. BEAM GUARD IS PAID WITH BEAM GUARD ITEM.

ODD LENGTH OF BEAM GUARD REQUIRED TO INSTALL SHORT RADIUS TERMINAL.

MINIMUM AMOUNT OF BEAM GUARD TO BE INSTALLED PRIOR TO TRANSITION TO
RIGID BARRIER. ADDITIONAL BEAM GUARD, OR EAT. BEAM GUARD PAID FOR WITH
BEAM GUARD ITEM. SEE PLANS FOR MORE DETAIL.

BEAM GUARD, EAT, OR TRANSITION TO RIGID BARRIER. SEE PLAN.

TOP OF BEAM GUARD BY THE RADIUS IS 27". HEIGHT OF BEAM GUARD IS 31" BY
TRANSITION TO RIGID BARRIER, ADDITIONAL BEAM GUARD OR EAT.

ADDITIONAL BEAM GUARD, EAT OR TRANSITION TO RIGID BARRIER. BEAM GUARD
SHOWN. SEE PLAN FOR DETAILS.

SHORT RADIUS TERMINAL (SEE OTHER DETAILS).

HEIGHT VARIES. SEE NOTE         AND         .

BEAM GUARD RAIL SPLICE LOCATION. SPLICE LOCATION REQUIRES PART F1 AND
F2. SEE SDD 14B42 FOR DETAILS.

SEE TABLE FOR VALUES.

MAXIMUM HEIGHT FOR CENTER OF HOLE IS 3 4" ABOVE FINISHED GROUND  ±1".

DRILL POST 15
64" DIA. PILOT HOLE. DO NOT HAMMER LAG SCREW INTO POST.

SMALL SIGNS ON BREAKAWAY HARDWARE ARE ACCEPTABLE.

TOP OF RAIL HEIGHT IS 27" WHEN USING A SHORT RADIUS TERMINAL (CRT).

2

TABLE FOR RADIUS OF 32' AND LESS

8

RADIUS (FT)

16

24

3212

3

4

5

6

7

8

9

10

11

12

13

14

15

16

MAIN ROADWAY

6' - 3" (TYP.)

6' - 3" (TYP.)

25' - 0" 6

4

8

3

7

D1, B1 (TYP.)

A1 (TYP.)

12

1 A2 (TYP.)

D2 (TYP.)

10

12' - 6"

15' - 7 12"

17

12

12

28' - 1 12"

12

6' - 3" (TYP.)

25' - 0" 6

2

1

SE
C

O
N

D
AR

Y 
R

O
AD

W
AY

O
R

 D
R

IV
EW

AY

SHORT RADIUS BEAM GUARD WITH
SHORT RADIUS TERMINAL ON

SECONDARY ROAD OR DRIVEWAY

PLAN VIEW

8

2

12

12

7

25' - 0"

3

9

12

12

SHORT RADIUS BEAM GUARD WITH
EAT, ADDITIONAL BEAM GUARD

OR
TRANSITION TO RIGID BARRIER ON
SECONDARY ROAD OR DRIVEWAY

PLAN VIEW

MAIN ROADWAY

SE
C
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N

D
AR

Y 
R

O
AD

W
AY

O
R

 D
R

IV
EW

AY

68
5 17

LAP SPLICE DETAIL

LENGTH

W
ID

TH

MAIN ROADWAY

SI
D

E 
R

O
AD

13

13

FACE OF
BEAMGUARD

AREA FREE OF FIXED
OBJECTS FOR RADIUS

32' AND LESS

16

AREA FREE OF FIXED
OBJECTS FOR RADIUS

GREATER THAN 32'

30'

MAIN ROADWAY

SI
D

E 
R

O
AD

30
'

25

   LENGTH (FT)

30

40

50

15

 WIDTH (FT)

15

20

30

FACE OF
BEAMGUARD

MAX.SLOPE2.5:1

MAX.
SLOPE
10:1

B1 C1 2' - 0"
MIN.

E1, E2, E3

A1

17

8 8

11

D1

BEAM GUARD POSTS
IN HEIGHT TRANSITION

MAX.SLOPE2.5:1

MAX.
SLOPE
10:1

2' - 0"
MIN.

A2

2' - 3"

D2

CONTROLLED RELEASE
TERMINAL POST (CRT) IN RADIUS

1" MAX.
1

2" MIN.

G1

A2

15

14
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GENERAL NOTES
TOP OF FOUNDATION TUBE 2 INCHES MAXIMUM ABOVE FINISHED GROUND.

WASHERS REQUIRED BETWEEN BOLT HEAD AND FOUNDATION TUBE AND
BETWEEN NUT AND FOUNDATION TUBE.

SPLICE BOLT AND NUT CONNECTS BEAM GUARD RAIL, W-BEAM SECTION BUFFER,
AND STEEL PIPE ASSEMBLY. NO WASHER REQUIRED. SEE DETAIL "B".

CABLE IS TAUT.

ADJUST AA2 AND BB1 TO FIT.

BREAK POINT OF SHOULDER.

TACK WELD CABLE CONNECTOR TUBE PLATE TO CABLE CONNECTION TUBE. SEE
DETAIL "A" PROFILE VIEW.

PAY LIMIT FOR BEAM GUARD.

SQUARE WASHER BETWEEN HEAD OF BOLT AND TRAFFIC FACE OF BEAM GUARD.
ROUND WASHER REQUIRED BETWEEN NUT AND BB1.

CUT OR PROVIDE THREADED STUD THAT IS FLUSH WITH FACE OF BEAM GUARD
RAIL KK1 (PLUS OR MINUS 12" TOLERANCE). DEBURR AFTER CUTTING.

SEE STEEL PIPE ASSEMBLY DETAILS.

ATTACH UU2 WITH UU3. SHOP APPLY UU1 TO  UU2.

FOUR (4) HH1 AND HH2 REQUIRED TO ATTACH  AA1 TO AA2.

FOUR (4) HH1 AND HH2 REQUIRED TO ATTACH  AA2 TO BB1.

SHORT RADIUS TERMINAL

100

101

102

103

104

105

106

107

108

109

110

111

112

113

FF1

100
101

QQ4, QQ5, QQ6
(NOT SHOWN)

QQ1

QQ2, QQ3

QQ3, NN1, NN2
106

1/4

MM1a109

1/4

PROFILE VIEW

DETAIL "A"

SEE DETAIL "A"

SEE DETAIL "A"

MM1aQQ4,
QQ5, QQ5

101

QQ2QQ1

109

QQ3,
NN1, NN2

106

TOP VIEW

DETAIL "A"
QQ4, QQ5, QQ6

QQ1

FF1

AA1

101

QQ2

MM1a

109
KK1 MM1b MM3

(TYP.)
103

CC1, HH1, HH2108

HH1, HH2
(NOT SHOWN,
TYPICAL)

JJ1

JJ2

FF1

110

BB11046

HH1, HH2
(NOT SHOWN,
TYPICAL)

113

AA2 104 111

105

TOP VIEW

102

2' - 0" MIN.

SHORT RADIUS TERMINAL
PROFILE VIEW

GROUND LINE

QQ4, QQ5, QQ6101

SS1

QQ1

SEE DETAIL "D"

FF1

2' - 3"

A

LL1, LL2, LL3
(NOT SHOWN)

KK1 (ON BACKSIDE)

300

MM1a

4 12" (TYP.)

AA1
(NOT
SHOWN)

GG1, GG2, GG3
(NOT SHOWN, TYPICAL)

6' - 3"
TO NEXT POST

6' - 3"

MM1b 103

SS1

QQ1

SEE DETAIL "D"

QQ4, QQ5, QQ6

100

100

SEE DETAIL "C"

FF1

101

12" 16"

2"
4" 4" 4"

2"

A

18"

HH1, HH2, CC1104

AA2 104 111

SEE DETAIL "B"

HH1, HH2
(NOT SHOWN,
TYPICAL)

104

107

HH1, HH2 102

MM3 (TYP.)

(WOOD BREAKAWAY AND BEAM
GUARD RAIL POSTS NOT SHOWN)
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GENERAL NOTES
TWO (2) NAILS SPACED 4 INCHES CENTER TO CENTER.200

6"

7"

3
4" DIA. HOLE

1/41/4

JJ1

FF1

HH1, HH2
(NOT SHOWN)

102

JJ2

PROFILE VIEW

DETAIL "B"
STEEL PIPE ASSEMBLY

(BEAM GUARD AND W BEAM
END SECTION NOT SHOWN)

HH1, HH2
(NOT SHOWN,
TYPICAL)

JJ1

JJ2

FF1

110

QQ1QQ4, QQ5, QQ6101

HH1, HH2102

AA2

PLAN VIEW

DETAIL "B"
STEEL PIPE ASSEMBLY

AA1

QQ4, QQ5, QQ6
(NOT SHOWN)

FF1

100

GROUND LINE

MM1b

QQ1

101

PP2

PP1

NN2

NN1 3"

5"

EE1 200

PROFILE VIEW

DETAIL "C"

PROFILE VIEW

DETAIL "D"

SS1

QQ1

FF1

TT3 TT1, TT2 101
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GENERAL NOTES
WASHERS REQUIRED BETWEEN BOLT HEAD AND BEAM GUARD RAIL AND BETWEEN NUT
AND ANCHOR BRACKET. EIGHT (8)  LL1 AND LL3 REQUIRED. SIXTEEN (16) LL2 REQUIRED.

300

SECTION A - A

1 12"

3"

1 38"

2 3 4"

 1 18" DIA.

2 3 4"

3
8"

ANCHOR BRACKET BEARING PLATE (KK2)

1' - 4"

KK1 KK2
1/4" 5 1/2"THREE SIDES

5 1/2" 1/4"

13
16"

2"

3
4" DIA.

4" 4" 4" 2"

1' - 4"

KK1

KK2

1 15
16"

3 3 8"

1" 15
16" R

1 
3

4"

55°

3
8" R

KK1

KK2

5 5 8"

35°

ANCHOR BRACKET (KK1, KK2)

1 3 4"

1 5 8"

LL1, LL2, LL3
(TYPICAL)

300

KK1

KK2

NN1, NN2, MM1b KK1

KK2

NN2

NN1 MM1b

AA1
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GENERAL NOTES
CROSS SECTION OF PART IS TO FIT OVER AA1 .

CROSS SECTION OF PART IS TO FIT OVER OR UNDER AA1 .

400

401

30" DIA.

30°

VARIES3 14"

 ± 2' - 2 3 4"

15
16" X 3" SPLICE

BOLT SLOT (TYP.)

12 14"

2 14" 8 12"
VARIES

WITH DIA.

15
16" X 1 316" SPLICE

BOLT SLOT (TYP.)

12 14"

400 401

BEND (OPTIONAL)

3 12"

3 12"

15
16" DIA.

HOLES (TYP.)
3" 4 14" 4 14" 8 12" 4" 4"

2"

OPTIONAL 3 4" X 2 12"
POST BOLT SLOT

± 1' - 4"

W BEAM
END SECTION BUFFER (AA2)

PROFILE VIEW

TOP VIEW TOP VIEW

W BEAM
TERMINAL CONNECTOR (BB1)

PROFILE VIEW
REFLECTIVE SHEETING (UU1, UU2)

SECTION B -B SECTION C -C

B
B

C
C

12"

12"

L

R

BLACK

YELLOW

3"TYP. 3"TYP.

45°
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GENERAL NOTES
SEE DETAIL "D" FOR LOCATION AND ATTACHMENT OF SS1.

FOR MM1a THREADED STUD ONLY REQUIRED ON ONE END. SWAGED
FITTING REQUIRED.

LOCATE HOLES ON THE CENTERLINE OF THE SIDE OF THE POST.

MM1a MAY HAVE ONE THREADED STUD 4 INCHES LONG. SEE NOTE          .

500

501

502

503 109

CONTROLLED RELEASE
POST (CRT)   (DD2)

6" 8"

7 12" 5 12"

8"6"

2'
 - 

4"
1'

 - 
4"

7"

6'
 - 

0"

CL

5023 12" DIA.
HOLES

FRONT VIEW SIDE VIEW

WOOD BREAKAWAY POST (FF1)
FRONT VIEW SIDE VIEW

FOUNDATION TUBE (QQ1)
FRONT VIEW SIDE VIEW

500

3
4" DIA.

HOLE

15
 1 2"

7"

3'
 - 

6 
1 2"

17
 3

4"

CL

CL
2 3 8" DIA.
HOLE

3
4" DIA.

HOLE

3
4" DIA.

HOLE

502

S4S (FINISH
FOUR SIDES)

16
"

1"

5'
 - 

0"

3
4" DIA.

HOLES

3"

3"

CL

CL

1 12" 1 12"

3"

7
8"

7
8"

1 
3

4"

1"

 11
16"

3
16" THICKNESS

SOIL PLATE (SS1)

1
4" STEEL PLATE 3

4" DIA. HOLES

9" 6" 9"

2' - 0"
9"

9"

18
"

3"
5"

8"

4" 4"

8"

1
4" STEEL PLATE

1 116" DIA.
HOLE

BEARING PLATE (PP1)RECTANGULAR PLATE
WASHER (CC1)

1 14" 1 14"

2 12"

1 
1 4"

2 
1 2"

ANCHOR CABLE TUBE
END PLATE (QQ3)

1
4" STEEL PLATE

8" 2 14"

2 
1 2"

FOUNDATION TUBE -
ANCHOR CABLE TUBE (QQ2)

1" DIA. X 7" LONG
STUD THREADED
ENTIRE LENGTH

3
8"

 2 11
16"

3
8"

5 14"

503 1 5 8"

1 14"

CABLE SHALL
BE SWAGE
CONNECTED

STANDARD SWAGED
FITTING AND STUD

CABLE ASSEMBLY (MM1a, MM1b)

3
4" DIA. (6X19)

GALVANIZED CABLE

MM4 MM2 MM4MM2
501

X

MM1b 6' - 8"

MM1b 9' - 0"

"X" LENGTH

1 
1 4"

1 58" DIA. HOLE6 6
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AASHTO M180,  CLASS A,  TYPE 2

BEAM GUARD RAIL - SHOP BENT

WISDOT SPEC.  614

POST-CRT-WOOD

BEAM GUARD RAIL

NAIL

POST-STRONG POST-WOOD WISDOT SPEC.  614

ASTM F1667 TYPE 1 STYLE 12 (16 DOUBLE HEAD)

ASTM A153 HOT DIP CLASS D

UNC

SEE SDD 14B42

APPROVED PRODUCER

INDICATE ON BACK OF RAIL THE RADIUS THAT RAIL WAS BENT
TO.  SHOP BEND RADIUS IS TO THE NEAREST FOOT.  FOLLOW
AASHTO  M180  ON HOW TO MARK RADIUS INFORMATION.

AASHTO M180,  CLASS A,  TYPE 2

APPROVED PRODUCER

BLOCK - WOOD

AASHTO M180

ASTM A307 GRADE A OR SAE J429 GRADE 2

POST BOLT GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

POST BOLT - WASHER

ASTM  F436  TYPE 1  (HARDEN TYPICALLY USED WITH STEEL)
OR  ASTM  F844  (UNHARDENED TYPICALLY WITH WOOD)

POST BOLT - NUT

SPLICE BOLT

F2

ASTM  A563  GRADE A

AASHTO  M180  DOUBLE RECESSED HEAVY HEX HEAD

5
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM  A153
CLASS  C/ASTM  F2329  OR GALV. MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1/ASTM  B695  CLASS 50, TYPE 1

UNC

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

SPLICE BOLT - NUT

ASTM  A308  GRADE A  ASTM  A153  CLASS DLAG SCREWG1 1
2" DIA.  6" LONG

H1 DELINEATOR - BEAM GUARD SEE SDD 14B42 FOR
MORE INFORMATION

H2 DELINEATION - SHEETING

YELLOW OR WHITE

WISDOT SPEC 637 TYPE SH

APPROVED PRODUCT LIST

J1 FOUNDATION BACKFILL STANDARD SPEC.  614

AA1 BEAM GUARD RAIL - PUNCHED
AASHTO M180,  CLASS A, TYPE 2

APPROVED PRODUCER

AA2 BEAM GUARD RAIL - END SECTION
BUFFER

AASHTO M180,  CLASS A, TYPE 2

APPROVED PRODUCER

AASHTO M180,  CLASS A, TYPE 2

APPROVED PRODUCER
BB1 BEAM GUARD RAIL - TERMINAL

CONNECTOR MODIFIED

AASHTO M180
CC1 SHORT RADIUS - SQUARE

WASHER
GALV.  AASHTO  M111 / ASTM  A123

EE1 NAIL
ASTM  A153  HOT DIP  CLASS D

ASTM  F1667  TYPE 1  STYLE 12 (16 DOUBLE HEADED)

FF1 POST - BCT - WOOD
S4S FINISH ON 4 SIDES

WISDOT SPEC. 614

GG1 POST BOLT

ASTM  A307 GRADE A  OR  SAE J429  GRADE 2

AASHTO M180

UNC

ASTM  F436  TYPE 1  (HARDEN TYPICALLY USED WITH STEEL)
OR  ASTM  F844  (UNHARDENED TYPICALLY WITH WOOD)

GALV.  AASHTO  M111 /  ASTM  A 123  OR GALV. HOT DIP. TO
AASHTO  M232  CLASS  C/ASTM  A153  CLASS C / ASTM  F2329

POST BOLT - WASHERGG2

3
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

3
8" DIA.

SEE SDD 14B42

A1

D2

A2

C1

D1

B1

E1

E2

E3

F1 ASTM  A307  GRADE A  OR  SAE J429  GRADE 2

UNC

AASHTO  M180

GALV. HOT DIP TO AASHTO M232  CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV. MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

AASHTO  M180  DOUBLE RECESSED HEAVY HEX HEAD

UNC

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

ASTM  A563  GRADE A  HEAVY HEX HEAD

5
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

WISDOT SPEC.  614

GALV.  AASHTO  M111 / ASTM  A 123  OR GALV. HOT DIP. TO
AASHTO  M232  CLASS  C / ASTM  A153  CLASS C / ASTM  F2329

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

GALV. HOT DIP TO AASHTO M232 CLASS C/ASTM  A153
CLASS  C/ASTM  F2329  OR GALV. MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1/ASTM  B695  CLASS 50, TYPE 1

BILL OF MATERIALS - SHORT RADIUS BEAM GUARD (MGS)

5
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

5
8" DIA.

5
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRYS
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SPLICE BOLT

AASHTO M180 HEAD GEOMETRY

ASTM A307 GRADE A OR SAE J429 GRADE 2

JJ1

HH2 SPLICE BOLT - NUT

PIPE - STEEL ASTM A53 GALVANIZED GRADE B SCHEDULE 40

JJ2

KK1

KK2

LL3 ANCHOR BRACKET - NUT

TOP PLATE

ANCHOR BRACKET

GALV. AASHTO M111 / ASTM A123

DIMENSIONS
 3 8" X 4" X 1' - 0"

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

GG3 POST BOLT - NUT

ASTM  A563  GRADE A 3
8" DIA.

SEE 14B42 FOR
GEOMETRY

ASTM A563  GRADE A  HEAVY HEX HEAD

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

3
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

UNC

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

HH1

UNC

ASTM A563 GRADE A

AASHTO M180  DOUBLE RECESSED HEAVY HEX HEAD

3
8" DIA.

SEE SDD 14B42 FOR
BOLT GEOMETRY

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

UNC

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

GALV. AASHTO M111 / ASTM A123

ANCHOR BRACKET -
BEARING PLATE

LL1 ANCHOR BRACKET - BOLT

ASTM  A307  GRADE B  HEAVY HEX HEAD OR
SAE J429  GRADE 2  HEAVY HEX HEAD

10"  O.D.

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

ASTM  A563  GRADE A

UNC

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

5
8" DIA.

MM1a ANCHOR CABLE
AASHTO  M30 / ASTM  A741  INDEPENDENT WIRE CORE (IWRC)
OR WIRE STRAND CORE (WCS), IMPROVED PLOW STEEL (IPS),
6X19, TYPE II OR IIc CLASS C ZINC COATED

MM1b ANCHOR CABLE
AASHTO  M30 / ASTM  A741  INDEPENDENT WIRE CORE (IWRC)
OR WIRE STRAND CORE (WCS), IMPROVED PLOW STEEL (IPS),
6X19, TYPE II OR IIc CLASS C ZINC COATED

MM2 ANCHOR CABLE -
SWAGE FITTING

ASTM A576 GRADE 1035

SWAGE FITTINGS ARE TO BE FACTORY SWEDGED.  WITH A
BREAKING STRENGTH 40,000 LBS.

GALV. AASHTO  M111 / ASTM  A123

ASME  B30.26 FORGED, CAST, OR DIE STAMPED WITH THE
FOLLOWING INTO CONNECTION: NAME OF MANUFACTURER
OR TRADEMARK OF CONNECTION'S MANUFACTURER, SIZE
OR RATED LOAD, GRADE.

MM3 WIRE ROPE CABLE CLAMPS
FF-C-450D TYPE 1  CLASS 1

ASTM  A153  HOT DIP CLASS D

3
4"

UNC

MM4 ANCHOR CABLE -
SWAGE FITTING - STUD

ASTM  F3125  GRADE  A325 TYPE 1  OR SAE GRADE 5
OR  ASTM A449 TYPE 1  HEAVY HEX HEAD

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

NN1 ANCHOR CABLE - NUT

ASTM A563 GRADE A

AASHTO M180 DOUBLE RECESSED HEAVY HEX HEAD

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

OVER TAPPED NUTS OVER-SIZE AS SPECIFIED
IN   AASHTO 291 / ASTM A 563

1" DIA.

NN2 ANCHOR CABLE - NUT - WASHER

ASTM  F436 TYPE 1  (HARDEN WASHER ONLY)

GALV. AASHTO  M111 / ASTM A123  OR GALV. HOT DIP TO
AASHTO  M232  CLASS C / ASTM  A153  CLASS C / ASTM  F2329

1" DIA.

GALV. AASHTO M111 / ASTM A123

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

UNC

UNC

5
8" DIA.

LL2 ANCHOR BRACKET  - WASHER

ASTM F436 TYPE 1 (HARDEN WASHER ONLY)

GALV. AASHTO  M111 / ASTM A123  OR GALV. HOT DIP TO
AASHTO  M232  CLASS C / ASTM  A153  CLASS C / ASTM  F2329

5
8" DIA.

BILL OF MATERIALS - SHORT RADIUS BEAM GUARD (MGS)

S
D

D
S

D
D

14B
53 - 01h

14
B

53
 - 

01
h

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

SHORT RADIUS BEAM
GUARD (MGS) SHORT

RADIUS TERMINAL (MGS)



8" X 6" X 316"

SHORT RADIUS - FOUNDATION TUBE
- ANCHOR CABLE - TUBE

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

GALV. AASHTO M111 / ASTM A123
QQ1 FOUNDATION TUBE

QQ2
DIMENSIONS

2 12" X 2 14" X 14" X 8"

ASTM A500 GRADE B

GALV. AASHTO M111 / ASTM A123

5
8 DIA.

OVER TAPPED NUTS AS SPECIFIED IN
AASHTO 291 / ASTM A 563

ASTM  A307  GRADE B  HEAVY HEX HEAD
OR  SAE J429  GRADE 2  HEAVY HEX HEAD

QQ3 SHORT RADIUS - SOIL TUBE -
ANCHOR CABLE - TUBE - END PLATE

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

GALV. AASHTO M111 / ASTM A123

QQ4 GROUND STRUT AND YOKE -
BOLT

UNC

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

QQ5 GROUND PLATE AND YOKE -
WASHER

ASTM  F436 TYPE 1  (HARDEN WASHER ONLY)

GALV. AASHTO  M111 / ASTM A123  OR GALV. HOT DIP TO
AASHTO  M232  CLASS C / ASTM  A153  CLASS C / ASTM  F2329

QQ6 GROUND STRUT AND YOKE -
NUT

HEAVY HEX

ASTM  A563 GRADE A

UNC

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

5
8 DIA.

PART MATERIALS SPECIFICATIONSDESCRIPTION NOTES

PATTERN AND
COLOR FOR
SHEETING.

SHEETING TYPE
FOR MARKER.

MATERIAL AND
THICKNESS OF

MATERIALS

ASTM A307 GRADE B HEAVY HEX HEAD
OR SAE J429 GRADE 2 HEAVY HEX HEAD

GALV.  AASHTO  M111 / A123

SS1 SOIL PLATE

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

TT1 SOIL PLATE - BOLT

UNC

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

5
8 DIA.

GALV. HOT DIP TO AASHTO M232 CLASS C / ASTM  A153
CLASS  C / ASTM  F2329  OR GALV.  MECHANICALLY TO
AASHTO  M298  CLASS 50, TYPE 1 / ASTM  B695  CLASS 50, TYPE 1

GALV. AASHTO  M111 / ASTM A123  OR GALV. HOT DIP TO
AASHTO  M232  CLASS C / ASTM  A153  CLASS C / ASTM  F2329

ASTM  F436 TYPE 1  (HARDEN WASHER ONLY)

5
8 DIA.TT2 SOIL PLATE - WASHER

5
8 DIA.TT3 SOIL PLATE - NUT

UU1 OBJECT MARKER - SHEETING

MUTCD / WISDOT OBJECT MARKER TYPE 3

WISDOT SPEC 637 TYPE F

APPROVED PRODUCT LIST

UU2 OBJECT MARKER -
ALUMINUM PLATE WISDOT SPEC 637 ALUMINUM PLATE

UU3 OBJECT MARKER - SCREWS STAINLESS  SELF-TAPPING SCREWS

VV1 FOUNDATION BACKFILL WISDOT SPEC 614

PP1 BEARING PLATE AT POST

ASTM A36  MIN. STRENGTH 36 KSI, OR ASTM A529 MAX.
STRENGTH 50 KSI, OR ASTM  A572 MAX STRENGTH 50 KSI
OR  ASTM  A709 MAX STRENGTH 50 KSI OR  ASTM  A992
MAX STRENGTH 50 KSI

PP2 PIPE - STEEL ASTM A53 GALVANIZED GRADE B SCHEDULE 40 2"  DIA. x 6"  LONG

GALV. AASHTO M111 / ASTM A123

BILL OF MATERIALS - SHORT RADIUS BEAM GUARD (MGS)

ASTM A500 GRADE B

DIMENSIONS
2 12" X 2 12" X 14"

5
8 DIA.
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE ROADWAY STANDARDS DEVELOPMENT
ENGINEER

/S/

FHWA

SHORT RADIUS BEAM 
GUARD (MGS) SHORT

RADIUS TERMINAL (MGS)

June 2017 Rodney Taylor



AND

OR

WORK AREA

WORK AREA

( IF PRE-EXISTING SIGN,  COVER
ARROW PER SIGN PLATE A4-12 )

W20-3A

AHEAD

ROAD
CLOSED

ROAD

1000 FT
CLOSED

ROAD

500 FT
CLOSED

AHEAD
DETOUR

ACCESS  TO
-------

DETOURDETOUR

BRIDGE  OUT
MILES AHEAD____ OUT

BRIDGE
ROAD  CLOSED
THRU  TRAFFIC

TO
ROAD  CLOSED
THRU  TRAFFIC

TO

W20-3A

AHEAD

ROAD
CLOSED

W20-2A

AHEAD
DETOUR

W20-2A

W20-3C W20-3D

ROAD

1000 FT
CLOSED

ROAD

500 FT
CLOSED

W20-3C W20-3D

ROAD

500 FT
CLOSED

W20-3D

W3-1

STOP
R1-1

OR

R11-3

R11-3 R11-3C

SEE CLOSURE
BARRICADE
DETAIL D OR E

AT BRIDGE OR CULVERT REPLACEMENTS, USE
ADDITIONAL SET OF BARRICADES AND SIGN

R11-2B

CLOSED
ROAD

R11-2

OR

R11-4

LEGEND

XX XX

M4 - 8

OR

OR

EAST M3 - X

M05 - 1 M06 - 1

M1 - 4 M1 - 6

COUNTY

X
M1 - 5A

OR

DETOUR

SIGN ON PERMANENT SUPPORT

TYPE III BARRICADE

TYPE III BARRICADE WITH
ATTACHED SIGN

TYPE "A" WARNING LIGHT (FLASHING)

WORK AREA

FLAGS, 16" X 16" MIN. (ORANGE)

DISTANCE TO BE
DETERMINED
BY ENGINEER

50'

500'

BUFFER
(500' OR AS APPROVED

FOR FIELD CONDITIONS)
500'

LAST PUBLIC ROAD
INTERSECTION

PRIOR TO CLOSURE

2

2 2 5

3 5 4

MAINLINE CLOSURE,  NO POSTED DETOUR
DETAIL C

DETAIL A
MAINLINE CLOSURE WITH POSTED DETOUR

DETAIL B
MAINLINE CLOSURE WITH POSTED DETOUR

WORK ZONE LESS THAN 12 � MILE FROM
DETOUR ROUTE ( 1000 FEET IF URBAN )WORK ZONE GREATER THAN OR EQUAL TO 12 � MILE FROM

DETOUR ROUTE ( 1000 FEET IF URBAN )

XX
EAST

DETOUR

OUT
BRIDGE

ROAD  CLOSED
THRU  TRAFFIC

TO
ROAD  CLOSED
THRU  TRAFFIC

TO

SEE CLOSURE
BARRICADE
DETAIL D OR E

R11-2B

CLOSED
ROAD

R11-2

OR

R11-4

50'

BUFFER
(500' OR AS APPROVED

FOR FIELD CONDITIONS)

3 5 4

AT BRIDGE OR CULVERT
REPLACEMENTS, USE
ADDITIONAL SET OF
BARRICADES AND SIGN

IF SPECIFIED IN
PLANS OR SPECIAL
PROVISIONSROAD  CLOSED

THRU  TRAFFIC
TO

ROAD  CLOSED
THRU  TRAFFIC

TO

R11-42

SEE
TABLE

50'

IF CLOSURE IS MORE THAN 500' FROM DETOUR
ROUTE, PLACE W20-3 SIGNS AS APPROPRIATE

FOR THE DISTANCE AT THE SITE

DETOUR
M4-9R 6

M4-59R

XX
EAST

DETOUR

OR
M4-9R

IF TOWN ROAD OR
LOCAL STREET

W3-1

STOP
R1-1

IF SPECIFIED IN
PLANS OR SPECIAL
PROVISIONS

SEE
TABLE

IF STOP SIGN IS
BEING INSTALLED
BY CONTRACT

IF STOP SIGN IS
BEING INSTALLED
BY CONTRACT

500' AT 25 - 40 MPH
1000' AT 45+ MPH 500'

6

IF TOWN ROAD OR
LOCAL STREET

OR

DETOUR

XX
EAST

DETOUR

M4-59R

IF TOWN ROAD OR
LOCAL STREET

6
7

DETOUR

XX
EAST

DETOUR

OR
M4-9R

6
7

IF TOWN ROAD OR
LOCAL STREET

6

500' AT 25 - 40 MPH
1000' AT 45+ MPH 300' 300' 500'

SEE DETAIL "C" FOR
SIGNS AND BARRICADES
AT AND APPROACHING
WORK ZONES

DETOUR
M4-9R R10-61 (MOD.)

IF SPECIFIED
IN PLANS OR
SPECIAL
PROVISIONS

BRIDGE  OUT
MILES AHEAD____

OR

R11-3R11-3C5

COMMUNITY NAME
D1-X

( IF PRE-EXISTING SIGN,  COVER
ARROW PER SIGN PLATE A4-12 )

COMMUNITY NAME
D1-X

6

6 6

SEE SDD 15C2-SHEET "b"
FOR GENERAL NOTES
AND FOOTNOTES      THROUGH1 7

25

30

35

200

200

350

SPEED LIMIT
(MPH)

"STOP AHEAD"
ADVANCE WARNING

DISTANCE (FT)

40 350

45

50

500

550

55 750

6
7

6
7

DETOUR
ROUTE

DETOUR
ROUTE

ROAD
MILES

CLOSED
AHEAD

TO THRUTRAFFIC
XX

ROAD
MILES

CLOSED
AHEAD

TO THRUTRAFFIC
XX

ROAD
MILES

CLOSED
AHEAD

TO THRUTRAFFIC
XX

6 6
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE WORK ZONE ENGINEER

/S/

FHWA

BARRICADES AND SIGNS
FOR MAINLINE CLOSURES

February 2020 Andrew Heidtke



GENERAL NOTES
THE EXACT NUMBER,  LOCATION,  AND SPACING OF ALL SIGNS AND BARRICADES SHALL BE ADJUSTED TO FIT
FIELD CONDITIONS AS APPROVED BY THE ENGINEER.

ANY SIGNS TEMPORARY OR EXISTING, WHICH CONFLICT WITH TRAFFIC CONTROL "IN USE", SHALL BE REMOVED
OR COVERED AS NEEDED AND AS APPROVED BY THE ENGINEER.

THE SPACING BETWEEN TRAFFIC CONTROL SIGNS SHOULD BE ADJUSTED TO NOT CONFLICT WITH AND SHOULD
PROVIDE A DESIRABLE MINIMUM OF 200 FEET CLEARANCE TO EXISTING SIGNS THAT WILL REMAIN IN PLACE.

BARRICADES THAT MUST BE MOVED FOR A WORK OPERATION SHALL BE IMMEDIATELY RE-ESTABLISHED UPON
COMPLETION OF THE OPERATION, OR FOR CONTINUING OPERATIONS, AT THE END OF EACH WORKING DAY.

SIGNS THAT WILL BE IN PLACE LESS THAN 7 CONTINUOUS DAYS AND NIGHTS MAY BE MOUNTED ON PORTABLE
SUPPORTS.

ALL TYPE III BARRICADES SHALL HAVE RAILS REFLECTORIZED ON BOTH FACES. STRIPES SHALL BE PROPERLY
SLOPED DOWN TOWARD THE TRAFFIC SIDE OR AS SHOWN IN THE ROAD CLOSURE BARRICADE DETAIL "D" FOR
FULL ROAD CLOSURES.

TYPE "A" LOW - INTENSITY FLASHING WARNING LIGHTS SHALL BE VISIBLE ON BOTH SIDES OF THE BARRICADE.

THE R11 - 2, R11 - 3, M4 - 9, R11 - 4, AND R10 - 61 SIGNS PLACED ON THE BARRICADES SHALL COVER NO MORE
THAN THE TOP RAIL. THE SIGNS SHALL NOT COVER ANY PORTION OF THE MIDDLE RAIL OR BOTTOM RAILS.

"WO" AND "MO" SIGNS ARE THE SAME AS "W" AND "M" SIGNS EXCEPT THE BACKGROUND IS ORANGE.

ALL SIGNS SHALL BE 48" X 48" UNLESS OTHERWISE NOTED BELOW:
R11 - 2 SHALL BE 48" X 30"
R11 - 3 SHALL, R11 - 4 AND R10 - 61 SHALL BE 60 " X 30"
M4 - 9 SHALL BE 30" X 24"
M3 - X SHALL BE 24" X 12" (36" X 18" IF NEEDED TO MATCH EXISTING SIGNS)
M4 - 8 SHALL BE 24" X 12" (36" X 18" IF NEEDED TO MATCH EXISTING SIGNS)
M1 - 4, M1 - 5A AND M1 - 6 SHALL BE 24" X 24" (36" X 36" IF NEEDED TO MATCH EXISTING SIGNS)
MO5 - 1 AND MO6 - 1 SHALL BE 21" X 21" (30" X 30" IF NEEDED TO MATCH EXISTING SIGNS)
D1 - X SHALL BE AS SHOWN ON SPECIFIC PROJECT SIGNING DETAIL SHEETS.
R1 - 1 SHALL BE 36" X 36"

TWO WARNING LIGHTS SHALL BE PROVIDED ON THE CENTER BARRICADE AND A MINIMUM OF ONE WARNING
LIGHT SHALL BE PROVIDED ON EACH OF THE OTHER BARRICADES WITHIN THE ROADWAY LIMITS. SPACING OF
THE WARNING LIGHTS SHALL BE UNIFORM TO THE EDGE OF ROADWAY AS SHOWN (APPROX. 8 FOOT LIGHT
SPACING.

THESE SIGNS AND BARRICADES ARE NOT REQUIRED IF ROAD CLOSURE BEGINS AT AN INTERSECTION.

FOR ROAD CLOSURE WITHOUT LOCAL ACCESS TO PROJECT, SEE ROAD CLOSURE BARRICADE DETAIL "D".

FOR ROAD CLOSURE WITH LOCAL ACCESS TO PROJECT, SEE ROAD CLOSURE BARRICADE DETAIL "E".

FOR BRIDGE OR CULVERT REPLACEMENTS, SUBSTITUTE "BRIDGE OUT" INSTEAD OF "ROAD CLOSED" ON
R11 - 2 AND R11 - 3 SIGNS.

INSTALL DETOUR AND COMMUNITY GUIDE SIGNS AND ARROWS ONLY IF SPECIFIED IN THE CONTRACT. IF THERE
ARE EXISTING ROUTE MARKER ASSEMBLIES THAT WILL REMAIN IN PLACE, ADJUST THE LOCATION OF THE DETOUR
ROUTE SIGNS TO CORRESPOND WITH THE EXISTING ASSEMBLIES. MODIFY EXISTING SIGNS WHERE POSSIBLE. SEE
SPECIFIC PROJECT DETOUR SIGNING DETAIL SHEETS. IF DETOUR SIGNS ARE BEING INSTALLED BY OTHERS, PLACE
THE CONTRACTED TRAFFIC CONTROL SIGNS TO ALLOW FOR PLACEMENT OF ALL WARNING, DETOUR AND GUIDE
SIGNS AS SHOWN.

"EAST" CARDINAL DIRECTION MARKERS AND RIGHT TURN ARROWS ARE SHOWN. USE OTHER CARDINAL
DIRECTIONS AND ARROWS AS APPROPRIATE.

CLOSED
ROAD

DETAIL D
ROAD CLOSURE BARRICADE DETAIL

APPROACH VIEW

DETAIL E
LANE CLOSURE BARRICADE DETAIL

APPROACH VIEW

1

2

3

4

5

6

7

TWO- WAY
TYPE "A" WARNING
LIGHTS REQUIRED

TWO- WAY
TYPE "A" WARNING
LIGHTS REQUIRED

12" MAX.

OFFSET BARRICADES 50'
AS SHOWN ON DETAIL "B"

R11-4

R11-2

CLOSED
ROAD

R11-2B

OUT
BRIDGE

R11-2R

CLOSED
RAMP

OR OR

5

1

S
D

D
S

D
D

15C
02 - 08b

15
C

02
 - 

08
b

STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE WORK ZONE ENGINEER

/S/

FHWA

BARRICADES AND SIGNS
FOR

VARIOUS CLOSURES

February 2020 Andrew Heidtke



4"
2" MIN.

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

2" MIN.
4" EDGE LINE (WHITE) 4" EDGE LINE (WHITE)

EDGE OF TRAFFIC LANE EDGE OF TRAFFIC LANE

EDGE OF TRAFFIC LANE

3"

4"

6"

CENTER LINE

TEMPORARY PAVEMENT MARKING
TWO WAY TRAFFIC ONE WAY TRAFFIC

TWO WAY TRAFFIC ONE WAY TRAFFIC
PERMANENT PAVEMENT MARKING

4" EDGE LINE (WHITE) 4" EDGE LINE (YELLOW)

4" CENTER LINE
(YELLOW)

GENERAL NOTES
DETAILS OF CONSTRUCTION NOT SHOWN ON THIS DRAWING SHALL CONFORM
TO STANDARD SPECIFICATIONS AND SPECIAL PROVISIONS.

LOCATE THE NO PASSING ZONE W14-3 SIGN WITHIN 50 FEET OF THE "T" MARKING

MEASURE FROM EDGE OF MARKING TO JOINT LINE. THIS DOES NOT INCLUDE
SPACE NEEDED FOR GROOVING OPERATIONS.

1

3"

4"

50'

12 12'

6"

CENTER LINE

4" CENTER LINE
(YELLOW)

LANE LINE
MARKING (WHITE)

NOTE: ALWAYS LEFT
OF CENTER LINE
IN THE DIRECTION
OF TRAFFIC

2

NOTE: TYPICALLY
LEFT OF CENTER
LINE IN THE
DIRECTION
OF TRAFFIC

12 12'

JOINT LINE

50'

4'

50'

4'

50'

3"

3"

LEGEND
"T" MARKING

SIGN ON PERMANENT SUPPORT

DIRECTION OF TRAFFIC

NO
ZONE
PASSING

W14-3

1

4" WHITE

1 12" BLACK CONTRAST

1 12" BLACK CONTRAST

1
2" MAX. GROOVE

1
2" MAX. GROOVE JOINT LINE

LANE LINE
MARKING
(WHITE)

JOINT  LINE

2" MIN.

2

2
2" MIN.

2
2

2
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE STATEWIDE SIGNING AND MARKING
ENGINEER

/S/

FHWA

LONGITUDINAL MARKING
(MAINLINE)

February 2020 Matthew Rauch



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

SURFACE MOUNTED BASES SHALL BE FURNISHED IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS TO
BE  COMPATIBLE WITH FLEXIBLE TUBULAR MARKER POSTS TO A SIZE AND SHAPE THAT WILL PROVIDE A STABLE POST
FOUNDATION WHEN SECURED TO THE PAVEMENT.

THE ASPHALTIC ADHESIVE OR BUTYL PAD FURNISHED SHALL BE IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS, UNLESS DIRECTED BY THE ENGINEER TO USE BOLTS.

REFLECTIVE SHEETING SHALL FOLLOW THE REQUIREMENTS IN THE APPROVED PRODUCTS LISTING FOR SIGN SHEETING.

GENERAL NOTES

1

FLEXIBLE TUBULAR
MARKER BASE

FLUORESCENT ORANGE
360° REBOUNDABLE
REFLECTIVE SHEETING

FLEXIBLE ORANGE POST

WHITE 360° REBOUNDABLE
REFLECTIVE SHEETING

4"

6"

3"

4" MAX.

3"

2" MAX.

3'6"

FLEXIBLE TUBULAR
MARKER POST

WORK ZONE

1

1

6 6
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

APPROVED

DATE WORK ZONE ENGINEER

/S/

FHWA

CHANNELIZING DEVICES
FLEXIBLE TUBULAR 

MARKER POST

May 2021 Andrew Heidtke



REFLECTIVE SHEETING SHALL FOLLOW THE REQUIREMENTS IN THE APPROVED PRODUCTS LISTING FOR SIGN SHEETING.

LOCATION OF WARNING LIGHTS WHEN SHOWN ON THE PLAN.

GENERAL NOTES
1

2

24"
MIN.

36"
MIN.

45°

4" 4"

ORANGE

WHITE
1

1

8"-12"

2

VERTICAL PANEL
THE STRIPES SHALL SLOPE DOWNWARD TO
THE TRAFFIC SIDE FOR CHANNELIZATION.

42" CONE
DO NOT USE IN TAPERS
1

2 SPACING OF DRUMS

DRUM

WEIGHTED BASE

FLUORESCENT ORANGE
360° REBOUNDABLE
REFLECTIVE SHEETING

WHITE 360° REBOUNDABLE
REFLECTIVE SHEETING

4"- 6"

4"- 6"

WEIGHTED BASE

FLUORESCENT ORANGE
360° REBOUNDABLE
REFLECTIVE SHEETING

WHITE 360° REBOUNDABLE
REFLECTIVE SHEETING

4"- 6"

4"- 6"

1

1

1

1

42" MIN.
36" MIN.

18"

2

2

2 2

45°

8"MIN.
12" MAX.

36" MIN.

8"MIN.
12" MAX.

60"

6"
6"

24" MIN.

8'

45° 6"
6"

WHITE ORANGE

TYPE II BARRICADE
FOR RAILS LESS THAN 36" LONG, 4" WIDE STRIPES
MAY BE USED. ALL STRIPES SHALL SLOPE DOWNWARD
TO THE TRAFFIC SIDE FOR CHANNELIZATION.

WHITE ORANGE
1 1

1 1

TYPE III BARRICADE
IF SIGN MOUNTED, DO NOT COVER MORE THAN 50% OF THE TOP
TWO RAILS OR 33% OF THE TOTAL AREA OF THE THREE RAILS.

IF USED FOR A PERMANENT APPLICATION USE RED SHEETING.*

*
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION
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DRUMS, CONES, BARRICADES

AND VERTICAL PANELS

May 2021 Andrew Heidtke
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18
"

3
6
"

SIGN
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C
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Y
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2�" SQUARE X 36"

2�"

13
"

CONCRETE

FLUSH AT TOP

TELESCOPE PIECES

SQUARE UPPER SECTION

2" STEEL TUBULAR

ANCHOR BOLT AND NUT

�" ZINC PLATED 

(SOIL STABILIZING SLEEVE)

2�" SQUARE X 18"

GRAVEL OR DIRT

BOX-OUT

18" DIA PVC 

    SIGN POST

      A4-3B

     BOX-OUTS

1/27/14 A4-3B.1

SIGN

GRAVEL OR DIRTCONCRETE
GRAVEL OR DIRT

L
E

N
G

T
H
 
S

H
O

W
N
 

O
N
 

M
IS

C
. 

Q
T

Y
’S

WOOD 4 X 6 POST

4
’ 
-
 
5
’ 
 D

E
P

T
H

S
E

E
 

A
4
-
3
 
S
IG

N
 

P
L

A
T

E

CONCRETE OR ASPHALT

GRAVEL OR DIRT

ASPHALT

CONCRETE OR

BOX-OUT

LOCATED IN CENTER OF

2X2 STEEL POST

4X6 WOOD POST OR

PVC BOX-OUT

18" DIAMETER

PVC BOX-OUT

18" DIAMETER

ELEVATION VIEW

DETAIL OF WOOD 4 X 6 SIGN POST IN BOX-OUT
ELEVATION VIEW

DETAIL OF STEEL 2 X 2 SIGN POST IN BOX-OUT

NOTES: 1.  ALL MATERIAL TO BE APPROVED

BY ENGINEER PRIOR TO INSTALLATION

2.  SEE SIGN PLATE A4-8 FOR SIGN

HARDWARE REQUIREMENTS

BREAKAWAY HOLES

(SEE A4-11 SIGN PLATE)

3.  18 INCH X 18 INCH SQUARE BOX-OUTS MAY

BE USED FOR INSTALLATIONS IN EXISTING

CONCRETE OR ASPHALT LOCATIONS.

PLAN VIEW

FOR NEW CONCRETE/ASPHALT INSTALLATIONS



L

E E

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

D

L

E E

D
D

URBAN  AREA

Flowline

Curb

*

DLocation

TYPICAL INSTALLATION

OF TYPE II  SIGNS

D

*

D
D

Curb

D

ON MULTIPLE POSTS

GENERAL NOTES

L

E E

D

DD

*

L E

*

(  Sq. Ft. )

D

4’

5’

20  or Less

Greater than 20

POST EMBEDMENT DEPTH

Area of Sign

Installation

(  Min )

7’-3" -
**

6’-3"-
**

5’-3"-+

6’-3"-

6’-3"

RURAL  AREA  (See Note 3)

+

throughout length of project.

2’ Min - 4’ Max (See Note 6)

2’ Min - 4’ Max (See Note 6)

White Edgeline Location

White Edgeline

White Edgeline

Location

Outside Edge

Outside Edge

Outside Edge

of Gravel
of Gravel

of Gravel

+

+
+ -

+
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Chevron sign (W1-8),  Roundabout Chevron

panel  (R6-4B),  Clearance Markers (W5-52),

with existing signs or consistent

3.For expressways and freeways,

depending upon existence of sub-sign.

4. The (  ) tolerance for mounting

height is 3 inches.

+

mounted at a height of 2’-3" (  ).  The+

+

mounting height is 7’-3" (  ) or 6’-3" (  )+ +

**

Flowline

2. See tables below for required number of

posts.

26" 26"

SIGN SHAPE OTHER THAN DIAMOND

(THREE POSTS REQUIRED)

12"

48" DIAMOND WARNING SIGN 48" DIAMOND WARNING SIGN

post spacing shall  be greater than 3’-6".

L E

SIGN SHAPE OTHER THAN DIAMOND

12"

(TWO POSTS REQUIRED)

Less than 60"

L/5

***
Greater than 48"

* * *

1.  For 3 or 4 post installations,  individual

8/21/17 A4-4.15

See A4-3 sign plate for signs 4’   or less in width and less

than 20 S.F.  in area.

6. Offset distance shall   be consistent

8. The Double Arrow sign (W12-1)  shall   be

is greater unless directed by project engineer.

or 2 feet from outside edge of gravel,  whichever

from the edge of pavement (edge line location)

6 feet from edge of a paved shoulder or 12 feet

Mile Markers (D10 series),  In Road Object

Markers (W5-54)  & End of Road Markers

of 4"-3" (  ).

measured from the flow line.

the top of the curb.  Offset of signs is

sidewalk vertical  clearance is measured from

or parking is permitted.  In the absence of

there is sidewalk adjacent to the roadway

That height is typically measured where

itself mandate the vertical    clearance illustrated.  

The existence of curb and gutter does not in

7. Folding signs shall   be mounted at a height

of 5’-3" (  )  or as directed by the engineer.

(W5-56)  shall   be mounted at a height

5. J-Assemblies are considered to be one

sign for mounting height.

Greater than 108" 

to 144"

60" to 108"





 
‘
 

12 GAUGE

TELESCOPIC TUBING ANCHORS

TWO PIECE SYSTEM

PERFORATED

1
4

GALVANIZED FINISH

2 / " SQUARE

A

OF TRAFFIC

DIRECTION

SECTION A-A

DETAIL OF TUBULAR STEEL SIGN POST

(Sq. Ft.)

Installation

Area of Sign

Required Posts

Number of

1

2

3

to 18

less than or equal 

Greater than 9

9 or less 

to 27

less than or equal 

Greater than 18

be mounted on multiple posts (see above table). 
Signs wider than 3 feet or larger than 9 sq. ft shall
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APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

    TUBULAR STEEL    

     SIGN POST     

       A4-9       

12 GAUGE

1
2

GALVANIZED FINISH

2 / " SQUARE

SOIL STABILIZING SLEEVE

OMNI-DIRECTIONAL

PERFORATED

SIGN

A

DETAIL OF TUBULAR STEEL SIGN POST

(IN POURED CONCRETE OR ASPHALT)

2/05/15 A4-9.9

SIGN

2�"

2�" SQUARE X 36"

ANCHOR BOLT AND NUT

�" ZINC PLATED 

(SOIL STABILIZING SLEEVE)

2�" SQUARE X 18"

1"

1"
1�"
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"10
"
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"
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"
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"
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"
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"

18
"
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3
6
"

4"

2
�

"

2�"

12
"

MATERIAL

WASHER, & NUT

A4-8 FOR BOLT

SEE SIGN PLATE

SQUARE UPPER SECTION

2" STEEL TUBULAR

ALL FOUR SIDES

SPACED 1" C-C

ALL HOLES �"

ANCHOR BOLT AND NUT

�" ZINC PLATED CORNER 

FLUSH AT TOP

TELESCOPE PIECES

SQUARE UPPER SECTION

2" STEEL TUBULAR

MATERIAL

WASHER, & NUT

A4-8 FOR BOLT

SEE SIGN PLATE

ANCHOR BOLT AND NUT

�" ZINC PLATED CORNER 

FLUSH AT TOP

TELESCOPE PIECES

ANCHOR BOLT AND NUT

�" ZINC PLATED CORNER 

ALL FOUR SIDES

SPACED 1" C-C

ALL HOLES �"

ALL FOUR SIDES

SPACED 1" C-C

ALL HOLES �"

OF TELESPAR TUBE

TO ALL FOUR CORNERS

AS SHOWN) WELDED

STEEL PLATE (CUT

4" x 10" x 10 GA.

GRAVEL OR DIRT

ANCHOR BOLT AND NUT

�" ZINC PLATED 

2�" SQUARE X 36"

(SOIL STABILIZING SLEEVE)

2�" SQUARE X 18"

(IN LOCATIONS OTHER THAN POURED CONCRETE OR ASPHALT)

BOX-OUT

40 PVC

18" DIA SCHEDULE

2 �" TELESPAR TUBE









NOTES

1.

2. Color:

3. Message Series - C

 Type II

 latest edition.

WIS DOT Standard

and STRUCTURE CONSTRUCTION

Specification for HIGHWAY

4.

material  is plywood but borders shall  be rounded

as shown.  When base material  is metal,  the

corners and borders shall  be rounded.

Corners may be square or rounded when base

Sign is         - Type H Reflective - reference

2M

3

4

5

1

SIZE
Area 
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   STANDARD SIGN   

R9-9

Background - White

Message  - Black

  30      18     1  �      �     �   3.75   

    R9-9      

  3   
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5. Use Size 2 for Sidewalks.  Use Size 3 for

Paths and Trails.







CALUMET RD  EL.  138.91

SE CORNER 91ST STREET;

STANDARD BM 64-26 @ 

CITY OF MILWAUKEE 

BENCHMARK LOCATION:

JONATHAN THOMAS (414) 286-0463

CITY OF MILWAUKEE

AARON BONK (608) 261-0261

WISDOT BRIDGE OFFICE CONTACT:
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WINGWALL ELEVATIONS AND DETAILS

ELEVATION CROSS SECTION AND DETAILS
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ESTIMATE OF QUANTITIES AND GENERAL NOTES
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SITE PLAN AND ELEVATION
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OVER LITTLE MENOMONEE RIVER

WEST CALUMET ROAD BRIDGE

STRUCTURE B-40-1009

4-CELL BOX CULVERT

PLAN VIEW

W. CALUMET RD.

9
0

'-
0

''

B-40-1009

W. CALUMET RD.

T/L & C/L

C
/

L
 

C
U

L
V

E
R
T

STA. 31+32.56

C/L CULVERT

MH

UTILITY POLE

36''

42''

CAUTION
799-997-1 1 1

9100 W CALUMET RD

MILWAUKEE COUNTY

PROPERTY OWNER:

799-997-1 1 1

9100 W CALUMET RD

MILWAUKEE COUNTY

PROPERTY OWNER:

1099-999-1 1 1

7401  N 91ST ST

MILWAUKEE COUNTY

PROPERTY OWNER:

1099-999-1 1 1

7401  N 91ST ST

MILWAUKEE COUNTY

PROPERTY OWNER:

24'-0''

END OF CULVERT

24'-0''

10 40'

79 20'
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W

1 0'-0
''

1'-0''

TYP.
TYP.

FACE W. ABUT.

EXISTING BACK 

STA. 31+09.66

W. WALL

END OF CULVERT

NEW BENCHMARK

STA. 31+55.46

E. WALL

END OF CULVERT

FACE E. ABUT.

EXISTING BACK 
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'-

0
''

2
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'-

0
''

45'-0
''

STA. 31+27.85

STA. 31+50.75

STA. 31+04.95

STA. 31+14.37
STA. 31+37.27 STA. 31+60.17

RELOCATED

TO BE 

SEE SHEET 12

NAME PLATE

L
IT

T
L

E

TO REMAIN

REMOVED

P-40-537 TO BE 

EXISTING STRUCTURE 

30+50 31+00 31+50 32+00

''2
1

45'-9

OVERHEAD

EL. 126.35

24'-0''

FASCIA

LINE @ DOWNSTREAM 

EXISTING GROUND 

127.35

140

130

120

1 10

EL. 134.10

FLOOD STAGE

10 YR EL. 134.57

FLOOD STAGE

100 YR

1

2

1

2

SOUTH ELEVATION

LOOKING NORTH

TAKEN NORMAL TO SUBSTRUCTURE

CONSTRUCTION JOINT
(TYP.)

''2
1
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OPTIONAL 

ON 10/9/2019)
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LITTLE MENOMONEE RIVER

W. CALUMET RD. OVER

STA. 31+60.17

B.F. WALL

EXP. JT.

RAILING 

DETAILS (TYP.)

SEE PAVING PLAN AND 

INSTALLED.  FOR DETAIL 
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SILT FENCE
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0
''

S.S.R.

1 0'-0
''
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''
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TABLE (TYP.)

SUBSTRATE QUANTITY 
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20'-0''

5'-0''8'-0'' 12'-0'' 12'-0'' 5'-0'' 8'-0''

2
'-

8
''

3
'-

0
''

25'-0'' 25'-0''

2 %

20'-0'' R/W

BELOW THE TOP OF BOTTOM SLAB.

WATERPROOFING EXTEND 6'' MIN.

SHEET MEMBRANE

ACCOM.

BIKE

W. CALUMET RD.

T/L & C/L

8
'-

6
''

RAILING

COMBINATION 

SLAB

BOTTOM

2 %

50'-0''

RAILING

COMBINATION 

T
Y

P
.

4
'-

7
''

(ROADWAY ITEM)

CONCRETE PAVEMENT

8'' PROPOSED 

WITHIN 12 HOURS AFTER POURING

MAY PROVIDE 2'' DEEP SAW CUT

IN THE BOTTOM SLAB. THE CONTRACTOR

IN LIEU OF CONSTRUCTION JOINTS

CONSTRUCTION JOINT

0.1 % SLOPE

((
R

O
A

D
W

A
Y

 I
T

E
M

)

(V
A

R
IO

U
S

 V
A

L
U

E
)

O
V

E
R

B
U

R
D

E
N

1
'-

0
''

R/W

1'-0''

@ CULVERT C/L

EL. 139.19

JOINT

VERTICAL CONSTRUCTION

R
E

V
I
S

E
D

: 
1

2
-
1

4
-
2

0
2

1
 B

Y
 g

jr

M.P.F.

1
'-

0
''

'' 
M

IN
.

21
5
 

LONGITUDINAL SECTION

CROSS SECTION

2

LOOKING WEST

EL. 127.35OUTLET

SOUTH END

EL. 127.40 INLET

NORTH END

1'-0''

(ROADWAY ITEM)

''4
1

DENSE 1 

AGGREGATE

6'' BASE

TYPICAL SECTION

THRU BOX CULVERT

3'-0''

1
'-

0
''

OF BACKFILL

PAY LIMITS

TYPE B

BACKFILL STRUCTURE

1.5

1.0

BOX CULVERT

TOP OF FINISHED GRADE

5
'-

0
''

EL. 122.35

CUTOFF WALL

CUTOFF WALL

SUB-BASE

BOTTOM OF 

EL. 134.57

FLOOD STAGE

100 YEAR

ON 10/09/2019)

WATER ELEV.

EL. 129.39 (OBSERVED

EL. 124.40

1'-0''

3'-0'' 15'-0''

(ROADWAY ITEM)

CONDUIT FOR CUC.

SCH40 PVC 

1 - 4 INCH

(ROADWAY ITEM)

FOR STREET LIGHTING

SCH40 PVC CONDUIT

 INCH2
1

1-2

7'-0''

FUTURE SIDEWALK

7'-0''

FUTURE SIDEWALK

EXCAVATION SHALL BE DETERMINED BY CONTRACTOR.

BE INCIDENTAL TO EXCAVATION BID ITEMS.  LIMITS OF 

BACKFILL PAY LIMITS.  BACKFILL BEYOND PAY LIMITS SHALL 

3'-0''

REQ'D

TYPE B

BACKFILL STRUCTURE

TYPICAL SECTION

THRU RETAINING WALL

PIPE UNDERDRAIN. (SHOW DETAIL ON PLANS)

SUITABLE DRAINAGE. ATTACH RODENT SHIELD AT ENDS OF 

PIPE UNDERDRAIN WRAPPED (6-INCH). SLOPE 0.5% MIN. TO

OF BACKFILL

PAY LIMITS

1
'-

0
''

''BREAKER RUN''.

PLACE GEOTEXTILE TYPE C AND BACKFILL WITH 

''EXCAVATION, HAULING AND DISPOSAL OF SEDIMENT''.

OF PETROLEUM CONTAMINATED SOIL'' OR 

INCLUDED IN ''EXCAVATION, HAULING AND DISPOSAL 

UNDERCUT 1'-0''. EXCAVATION FOR UNDERCUT TO BE 

UNDERCUT

LIMIT OF 

TYP.

(ROADWAY ITEM)

15'' CELL 4 (EAST)

10'' CELL 3

12'' CELL 2

25'' CELL 1  (WEST) 

BORROW BACKFILL

ACCOM.

BIKE

''BREAKER RUN''.

PLACE GEOTEXTILE TYPE C AND BACKFILL WITH 

''EXCAVATION, HAULING AND DISPOSAL OF SEDIMENT''.

OF PETROLEUM CONTAMINATED SOIL'' OR 

INCLUDED IN ''EXCAVATION, HAULING AND DISPOSAL 

UNDERCUT 1'-0''. EXCAVATION FOR UNDERCUT TO BE 
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3

M.P.R. S.S.R.

R
E

V
IS

E
D

: 
0

8
-1

0
-2

0
2

1
  

S
B

UNITBID ITEMITEM NO. TOTAL

RUBBERIZED MEMBRANE WATERPROOFING

505.0400

505.0600

516.0500

ESTIMATE OF QUANTITIES

203.0260
B-40-1009

REMOVING STRUCTURE OVER WATERWAY MINIMAL DEBRIS 
EACH

TON

LB

BAR STEEL REINFORCEMENT HS COATED STRUCTURES LB

SY

CULVERT
WINGWALLS

NORTH SOUTH

BAR STEEL REINFORCEMENT HS STRUCTURES

205.0501.S

210.2500 BACKFILL STRUCTURE TYPE B TON

504.0100 CONCRETE MASONRY CULVERTS CY

GENERAL NOTES

AT THE CHANNEL AND THE WINGWALLS. 

EXCAVATION HAULING AND DISPOSAL OF PETROLEUM CONTAMINATION SOIL LOCATED 

STRUCTURE.

COST OF THE STREAM DIVERSION IS INCIDENTAL TO THE REMOVAL OF OLD 

THE CONTRACTOR MUST TAKE NECESSARY ACTION DURING CONSTRUCTION, AND THE 

THE STREAM FLOW SHOULD BE UNINTERRUPTED DURING CONSTRUCTION.

'' UNLESS OTHERWISE NOTED.4
3

BEVEL EXPOSED EDGES OF CONCRETE 

ESTIMATED QUANTITIES.

BASED ON THE QUANTITIES AND PRICES BID FOR THE ITEMS LISTED IN THE TOTAL 

WISCONSIN DOT BRIDGE MANUAL. PAYMENT FOR THE PRECAST CULVERT SHALL BE 

CONFORM TO PRECAST DETAILS IN CHAPTER 36 STANDARDS OF THE CURRENT 

THE STRUCTURES DESIGN SECTION. THE PRECAST CONCRETE BOX CULVERT SHALL 

CAST-IN-PLACE BOX CULVERT WITH THE ACCEPTANCE OF THE SHOP DRAWINGS BY 

THE CONTRACTOR MAY FURNISH A PRECAST CONCRETE BOX CULVERT IN LIEU OF THE 

THE ENTIRE CULVERT LENGTH.  EXTEND 6'' MIN. BELOW THE TOP OF BOTTOM SLAB.

SHEET MEMBRANE WATERPROOFING REQUIRED UP WALLS & ACROSS TOP SLAB FOR 

SEE ROADWAY PLANS FOR EXISTING & PROPOSED UTILITY LOCATION.

AREA THAT ARE NOT SHOWN.

ARE APPROXIMATE.  THERE MAY BE OTHER UTILITY INSTALLATIONS WITHIN PROJECT 

LOCATIONS OF EXISTING & PROPOSED UTILITY INSTALLATIONS AS SHOWN ON PLANS 

OF THE BOX.

THE NEW STRUCTURE SHALL BE BACKFILLED WITH STRUCTURE BACKFILL TO THE TOP 

WITHIN THE LENGTH OF THE BOX ALL SPACES EXCAVATED AND NOT OCCUPIED BY 

WINGWALLS.

BACKFILL STRUCTURE TYPE B REQUIRED ON THE BOX CULVERT SIDES AND BEHIND

THE EXISTING GROUND LINE SHALL BE USED AS THE UPPER LIMITS OF EXCAVATION.

THE FIRST OR FIRST TWO DIGITS OF THE BAR MARK SIGNIFIES THE BAR SIZE.

SHOWN OR NOTED.

BAR STEEL REINFORCEMENT SHALL BE EMBEDDED 2'' CLEAR UNLESS OTHERWISE 

ELEVATIONS ARE REFERRED TO CITY OF MILWAUKEE DATUM.  CITY DATUM=580.6 NGVD

STATIONS & ELEVATIONS ARE IN FEET.

 

DRAWINGS SHALL NOT BE SCALED. 

f  =  60,000 PSI

f'   =   3,500 PSI

R.D.S.

ADT (2042) 

ADT (2022)

 = 35 MPH

 = 1,400

 = 1,300

TRAFFIC VOLUME

DESIGN DATA

HYDRAULIC DATA

MATERIAL PROPERTIES

EARTH LOAD: FOR FILL HEIGHT OF 1.2 FT TO 1.7 FT

WISCONSIN STANDARD PERMIT VEHICLE (WIS-SPV) = 250 KIPS

OPERATING RATING FACTOR: RF = 2.1 1

INVENTORY RATING FACTOR: RF = 1.63

DESIGN LOADING: HL-93

FOUNDATION DATA

LIVE LOAD

BAR STEEL REINFORCEMENT

CONCRETE MASONRY (CULVERT)

ALLOWABLE SOIL BEARING = 2,000 PSF

BRIDGE REMOVAL AND CONSTRUCTION NOTES

100 YEAR FREQUENCY

c

y

GIRDER BRIDGE.  IT IS 39'-6'' LONG WITH A 40'-0'' CLEAR ROADWAY WIDTH.

EXISTING STRUCTURE P-40-537, TO BE REMOVED, IS A SINGLE SPAN DECK 

PHASE.

PROTECTED AGAINST EROSION & SEDIMENTATION DURING PROJECT CONSTRUCTION 

PRACTICABLE.  WETLANDS EXISTING NEAR AREA SHOULD BE AVOIDED & 

ADJACENT TO ROADWAY.  WETLANDS MUST BE AVOIDED TO EXTENT 

WISCONSIN WETLANDS INVENTORY REVIEW INDICATES PRESENCE OF WETLANDS 

841  NORTH BROADWAY, MILWAUKEE, WI  53202, PHONE (414) 286-0463.

STRUCTURAL DESIGN UNIT,  ROOM 907, FRANK P. ZEIDLER MUNICIPAL BUILDING,  

EXISTING BRIDGE PLANS ARE ON FILE IN INFRASTRUCTURE SERVICES DIVISION'S 

P
V

C

G = 0.16%

2

P
V

T

P
V

I

C/L OF W. CALUMET RD. BRIDGE

PROFILE GRADE LINE ALONG

S
T

A
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E
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121'-9'' V.C.

1

G = - 2.55%

GENERAL NOTES

QUANTITIES AND

ESTIMATE OF

NON-BITUMINOUS JOINT FILLER

PREFORMED JOINT FILLER

NAME PLATE

SIZE

SIZE

EACH

NON-BID ITEMS

MODULUS OF ELASTICITY OF STEEL

MODULUS OF ELASTICITY OF CONCRETE

E  =  29,000 KSI

E  =   3,586 KSIc

s

2 YEAR FREQUENCY

CONTAMINATED SOIL

EXCAVATION, HAULING AND DISPOSAL OF PETROLEUM 

1 1

1,000 1,000

OTHER

2,000

1,325 100 2,750

385 385

33,346

4,411 17,361

513.7011 RAILING STEEL TYPE C2 LF 48 188

SY 21 21

516.0610.S SHEET MEMBRANE WATERPROOFING FOR TOP SLAB B-40-1009 272 272

C
/L

 C
U

L
V

E
R

T

311.0110 BREAKER RUN

612.0406 PIPE UNDERDRAIN WRAPPED 6-INCH

TON

516.0100 DAMPPROOFING 272SY

LF 198

290

120

290

102

76

6,475

92

1,325

48

76

48

SCOUR CRITICAL CODE = 8

ROADWAY OVERTOPPING = NA

DRAINAGE AREA = 14.27 SQ.MI.

WATERWAY AREA = 230 SQ.FT.

HW   = EL. 134.57

VEL    = 3.03 F.P.S.

Q   = 695 C.F.S.100

100

100 HW  = EL. 132.75

VEL  = 1.51   F.P.S.

Q  = 239 C.F.S.

2

2

2

48

SPV.0195.001 EXCAVATION,  HAULING AND DISPOSAL OF SEDIMENT 1,840480TON

33,346

6,475

614.0150 ANCHOR ASSEMBLIES for STEEL PLATE BEAM GAURD EACH 42 2

680680
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4

SOIL BORING LOG EXPLORATION

SUBSURFACE

G.J.R. S.S.R.

R
E

V
IS

E
D

: 
0
8
-0

5
-2

0
2
1
  

 B
Y

 S
D

B

STA. 30+88.2 12.5'LT.

BOR-1 EL. 137.90 STA. 30+97.9 11.6'RT.

BOR-3  EL. 138.20

STA. 31+70.2 13.4'LT.

BOR-4  EL. 137.80
STA. 31+83.9 12'RT.

BOR-2  EL. 137.40

TRACE TO WITH GRAVEL (FILL)

SILTY SAND, BROWN, MOIST, 

SAND, GRAVEL AND ORGANICS, (FILL) 

BROWN AND BLACK, MOIST, TRACE 

LEAN CLAY, BROWN TRACE DARK

SILT, GRAY, WET, MEDIUM DENSE

GRAVEL, GRAY, WET, DENSE

POORLY GRADED SAND WITH 

(POSSIBLE HARDPAN)

GRAY, WET, VERY DENSE, 

SILTY CLAYEY SAND WITH GRAVEL,

TRACE TO WITH GRAVEL (FILL)

SILTY SAND, BROWN, MOIST, 

MOIST, TRACE ORGANICS, (FILL) 

LEAN CLAY, DARK BROWN TRACE, 

DARK GRAY, MOIST, TRACE ORGANICS

LEAN CLAY, DARK BROWN TO 

MOIST, LOOSE

SILT WITH ORGANICS, DARK GRAY, 

SAND, GRAY, WET, DENSE

POORLY GRADED GRAVEL WITH 

WET, DENSE

GRAVEL, GRAY WITH BLACK, 

POORLY GRADED SAND WITH 

GRAY, WET, DENSE, (POSSIBLE HARDPAN)

SILTY CLAYEY SAND WITH GRAVEL,

BOULDER, GRAY, WET, VERY DENSE

LARGE GRAVEL/COBBLES AND/OR

TRACE TO WITH GRAVEL (FILL)

SILTY SAND, BROWN, MOIST, 

(FILL) 

GRAY, MOIST, TRACE SAND, 

LEAN CLAY, DARK BROWN TRACE

LOOSE, WITH CLAY LAYER

WITH SAND, GRAY, WET, 

POORLY GRADED GRAVEL 

LEAN CLAY, GRAY, MOIST, VERY

BOULDER, GRAY, WET, VERY DENSE

LARGE GRAVEL/COBBLES AND/OR

TRACE TO WITH GRAVEL (FILL)

SILTY SAND, BROWN, MOIST, 

(FILL) 

GRAY, MOIST, TRACE ORGANICS, 

LEAN CLAY, DARK BROWN TRACE

BROWN WITH GRAY, MOIST, (FILL) 

LEAN CLAY WITH ORGANICS, DARK 

(POSSIBLE FILL)

VERY MOIST, STIFF, TRACE ORGANICS,

SILTY CLAY, DARK GRAY WITH BROWN,

GRAVEL, GRAY, WET, MEDIUM DENSE

POORLY GRADED SAND WITH 

GRAVEL

VERY MOIST, STIFF, TRACE

SANDY SILTY CLAY, GREY,

(POSSIBLE HARDPAN)

GRAY, WET, MEDIUM DENSE, 

SILTY CLAYEY SAND WITH GRAVEL,

BOULDER, GRAY, WET, VERY DENSE

LARGE GRAVEL/COBBLES AND/OR

15

7

4

4

1 1 

39

44

60

1 1

7

5

4

5

4

47

39

31

12

7

2

3

9

12

39

22

8

9

5

4

5

12

10

21

28

17

10.28.2019 AND 10.29.2019

SOIL BORINGS TAKEN:

CMD 0.0 FEET = NAVD 580.6 FEET

MILWAUKEE DATUM (CMD)

ELEVATION REFERENCED TO CITY OF

GESTRA ENGINEERING, INC.

SOIL BORINGS COMPLETED BY:

DENOTES SOIL BORING LOCATION

ADDITIONAL SUBSURFACE INFORMATION.

REPORT AND SOIL BORING LOGS FOR

REVIEW THE APPROPRIATE GEOTECHNICAL

GEOTECHNICAL ENGINEERING REPORT.

THE INFORMATION PRESENTED IN THE 

HEREIN IS ABBREVIATED VERSION OF 

THE SUBSURFACE INFORMATION PRESENTED

NOTE:

DESIGN AND BIDDERS INFORMATION

SUBSURFACE EXPLORATION FOR FOUNDATION

AT TIME OF DRILLING

END OF DRILLING

AFTER DRILLING

GROUND WATER ELEVATION

F-FINE M-MEDIUM C-COARSE ST-SHELBY TUBE

SHALE

COBBLES

OR

BOULDERS

LEGEND OF BORING

ABBREVIATIONS

MATERIAL SYMBOLS

CONCRETE

SAND

TOPSOIL

FILL

CLAY

LIMESTONE

SANDSTONE

PEAT

GRAVEL

SILT

EFFICIENCY.

CORRECTED FOR OVERBURDEN PRESSURE OR HAMMER

TEST.  THE SPT 'N' VALUE PRESENTED HAS NOT BEEN

BASED ON AASHTO T-206, STANDARD PENETRATION

UNLESS OTHERWISE, SPECIFIED THE SPT 'N' VALUE IS

PENETROMETER (TSF)

UNCONFINED STRENGTH, AS DETERMINED BY A POCKET
(1)

(1) (2)

(2)

ASPHALT

(UNKNOWN)

BEDROCK

REC=80%, RQD=72%

CORE RUN #1 - 24'-29'

META

IGNEOUS/

FLUCTUATIONS IN GROUNDWATER LEVELS MAY OCCUR.

SOIL CONDITIONS SHOULD BE EXPECTED AND

BETWEEN, OR BEYOND THESE BORINGS.  VARIATIONS IN

NOT WARRANT SIMILAR SUBSURFACE CONDITIONS BELOW,

THE WISCONSIN DEPARTMENT OF TRANSPORTATION DOES

IS VERY SMALL IN RELATION TO THE ENTIRE SITE,

DEPTHS ARE LIMITED AND THE AREA OF THE BORINGS

FOUND AT THE SITE.  BECAUSE THE INVESTIGATED

CONCERNING THE CHARACTER OF SUBSURFACE MATERIALS

AS INDICATED ON THIS DRAWING TO OBTAIN INFORMATION

BORINGS WERE COMPLETED AT POINTS APPROXIMATELY

0.5

0.6

3.00

1.00

1.503

B-4

B-2
B-3

B-1

DATE COMPLETEDBORING # NORTHING (Y) EASTING (X)

REPORT COMPLETED BY: GESTRA

BORINGS COMPLETED BY: GESTRA

B-2

B-3

10/29/2019

10/28/2019

10/28/2019

ALL COORDINATES REFERENCED TO WISCRS NAD 83 MILWAUKEE COUNTY

342351 574636

342328 574732

342327 574646

B-4 10/29/2019 342353 574718

B-1

(POSSIBLE HARDPAN)

GRAY, WET, MEDIUM DENSE, 

SILTY CLAYEY SAND WITH GRAVEL,

STIFF

150

140

130

120

1 10

100

90

R/WR/W

R/W

9
0

'-
0

''

VERY STIFF

LEAN CLAY, GRAY, MOIST, 

150

140

130

120

1 10

100

90

SOIL BORING PLAN

127.40

126.35

''2
1

45'-9

R
IV

E
R

M
E

N
O

M
O

N
E
E
 

L
IT

T
L
E
 

W. CALUMET RD.

B-40-1009

C
/

L
 

B
R
ID

G
E

STA. 31+32.56

C/L CULVERT

END OF CULVERT

10 40'

79 20'

1 0'-0
''

1 0'-0
''

1 0'-0
''

10'-0
''

1'-0''FACE W. ABUT.

EXISTING BACK 

STA. 31+09.66

W. WALL

END OF CULVERT

STA. 31+55.46

E. WALL

END OF CULVERT

FACE E. ABUT.

EXISTING BACK 

45'-0
''

32+0031+5031+0030+50

W. CALUMET RD.

T/L & C/L

STRUCTURE B-40-1009
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D
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B
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BOX CULVERT

PLAN VIEW OF
5

M.M.M. S.S.R.

''2
1

45'-9

''8
7

24'-4 ''8
5

21'-4

CULVERT

C/L 

CONST. JOINT

OPTIONAL

C/L CULVERT

4-CELL BOX CULVERT

PLAN VIEW

5
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AND OUTLET

HEADER INLET

3-C612 @ 9'' E.F.

HEADER OUTLET

3-C612 @ 9'' E.F.

240- C417 @ 1'-6''                          TOP AND BOTTOM SLAB

29-C619 HEADER INLET

                        29-C619 HEADER INLET

''4
1

1'-

3'-1''
LAP (TYP.)

2'-10''

LAP (TYP.) (TYP.)LAP

2'-1''

1-6'' (TYP.)

C406 @

AND OUTLET

HEADER INLET

3-C61 1 @ 9'' E.F.

AND OUTLET

HEADER INLET

3-C61 1 @ 9'' E.F.
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Y
P
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2'-1''

LAP (TYP.)
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 T

O
P
 

A
N

D
 

B
O

T
T

O
M
 

S
L

A
B
 
T

R
A

N
S

V
E

R
S
E

2
7
2
 
-
 
C
6
0
7
 

@
 
9
''
  
  
  
  
  
  
 T

O
P
 

A
N

D
 

B
O

T
T

O
M
 

S
L

A
B
 
T

R
A

N
S

V
E

R
S
E

 
3
6
6
 
-
 
C
4
0
5
 

@
 
10
''
 I

N
T

E
R
IO

R
 

W
A

L
L
 
 
 
 
 
 
-
 
T

R
A

N
S

V
E

R
S
E
 

D
O

W
E
L

2'-1''

LAP

6''

4
''

INSIDE FACE OF BOX WALLS

BEVEL TO EXTEND BETWEEN

HEADER

TOP SLAB

INLET HEADER DETAIL

OUTLET HEADER DETAIL

C61 1  OR C612 @ 9''

1
'-

0
''

1'-0''

C610 @ 9'' 2'' CLR. (TYP.)

JOINT

CONSTRUCTION

ROUGHENED

CULVERT TOP SLAB

SEE TOP SLAB REINFORCING PLAN

CULVERT TOP SLAB STEEL

1
'-

6
''

C509 @ 10''

BOX CULVERT

2'' BEVEL

5
'-

0
''

C414 OR C415 @ 1'-0'' C/C

C416 @ 1'-0'' C/C

CONST. JOINT

OPTIONAL

CUTOFF WALL

CUTOFF WALL @ OUTLET

1'-0''

SEE PLAN

REINFORCEMENT

CULVERT 

1
'-

0
''

C413 @ 1'-0''

WALL

CUTOFF

CUTOFF WALL @ INLET

BOX CULVERT

2'' BEVEL

1
'-

0
''

SEE PLAN

REINFORCEMENT

CULVERT 

CONST. JOINT

OPTIONAL

@ 1'-0'' C/C

C414 OR C415

3
'-

0
''

1'-0''

ON THIS SHEET

SEE HEADER DETAILS

HEADER ABOVE

IN THIS SHEET

SEE HEADER DETAILS

HEADER ABOVE

(T
Y
P
.)

L
A
P

1'
-
8
''

(T
Y
P
.)

L
A
P

1'
-
8
''

1
2

2
-C

4
0

3
 @

 1
0

'' 
E

X
T

E
R

IO
R

 W
A

L
L

 -
 I

N
S

ID
E

 F
A

C
E

6
8

 E
A

C
H

 W
A

L
L

 -
 C

4
0

2
 @

 9
'' 

  
  

 B
O

T
T

O
M

 C
O

R
N

E
R

S
 V

E
R

T
IC

A
L

 D
O

W
E

L

*

-40'°10

CLEAR AT TOP OF HEADER.

SLAB REINFORCING TO MAINTAIN 2''

POURED. VARY TIE HEIGHT TO TOP

BARS BEFORE TOP SLAB CONCRETE IS

C610 @ 9'' O.C. MAX PLACE*

C61 1  OR C612 @ 9''

1
'-

0
''

C610 @ 9''

JOINT

CONSTRUCTION

ROUGHENED

CULVERT TOP SLAB

SEE TOP SLAB REINFORCING PLAN

CULVERT TOP SLAB STEEL

*

JOINT

CONST. 

VERT.

(T
Y

P
.)

2
''
 C

L
R

. 

1'-0''

C509 @ 10''

(T
Y

P
.)

2
''
 C

L
R

. 

1
0
''

2'' CLR. (TYP.)

1
'-

6
''

UNDERDRAIN

6''

EL. 139.20 N.E.

EL. 139.69 N.W.

OR C619 @ 9'' (V
A

R
IE

S
)

EL. 139.04 S.E.

EL. 139.63 S.W.

(V
A

R
IE

S
)

OR C619 @ 9''

6''    UNDERDRAIN

                      AND OUTLET TIE

                        32-C610 HEADER INLET

                      AND OUTLET TIE

AND OUTLET TIEAND OUTLET TIE

32-C610 HEADER INLET

EL. 135.90

EL. 135.85

STRUCTURE B-40-1009

2984 - 50 - 70
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A.R.
S.S.R.
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DEPARTMENT OF TRANSPORTATION
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BY

PLANS
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W
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4
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0
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n
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c
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o
n

\P
L

A
N

S
\0

5
_

P
L

A
N
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I
E

W
 O

F
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O
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 C
U

L
V

E
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T
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g
n



R
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I
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D
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7

-
1

6
-
2

0
2

1
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Y
: 

G
J
R

SECTION AND DETAILS

ELEVATION CROSS
6

M.M.M.

NOTES

4'-0'' AT 1'-0'' CENTERS REQUIRED.

CUTS WITHIN 12 HOURS AFTER POURING.  #5 BARS 

SLAB.  THE CONTRACTOR MAY USE 2'' DEEP SAW 

IN LIEU OF CONSTRUCTION JOINTS IN THE BOTTOM 

BOTTOM SLAB.

LENGTH.  EXTEND 6'' MIN. BELOW THE TOP OF 

WALLS & ACROSS TOP SLAB FOR ENTIRE CULVERT 

SHEET MEMBRANE WATERPROOFING REQUIRED UP 

SLAB B-40-1009'' (516.0610.S)

USE ''SHEET MEMBRANE WATERPROOFING FOR TOP 

IF ALTERNATE CONSTRUCTION JOINT IS USED

PLAN

ALL FOUR SIDES.

1'-0'' CENTERS IN

C518 BARS 4'-0'' AT

BY BEVELED KEYWAY

CONST. JOINT FORMED

INSIDE FACE

SLAB THICKNESS

SLAB OR BOTTOM

THICKNESS. TOP

1/3 OF BOX WALL

THE TOP SLAB.         

UP THE WALL AND ACROSS

WATERPROOFING SEAL JOINTS

18'' RUBBERIZED MEMBRANE
BOTTOM SLABBOTTOM SLAB

BEVEL

'
'

21
1

 

SECTION A-AELEVATION

INLET NOSE CENTERWALL DETAILS VERTICAL CONSTRUCTION JOINT

''2
1

1 MIN.

'
'

21
1

 

''2
1

1 

TOP SLAB TOP SLAB

HEADER HEADER

10'-0''

JOINT

CONST.

ALT. 

1'-0'' 1'-0'' 10'-0''

END OF CULVERT

45'-0''

1'-0''10'-0'' 10'-0''

JOINT

CONST.

1
'-

0
''

8
'-

6
''

1
'-

0
''

M
IN

.

6
''

C607 @ 9''

ALL CORNERS

1'' FILLET

10'-0''

8
'-

6
''

'
'

21
5

SLAB.

EXTEND 6'' MIN. BELOW TOP OF BOTTOM

SHEET MEMBRANE WATERPROOFING 

JOINT IS USED.

OMIT 1'' FILLET IF OPTIONAL CONST.

OPTIONAL CONSTRUCTION JOINT.

'
'

21
5

ALL CORNERS

1'' FILLET

(T
Y

P
.)

L
A

P

1
'-

6
''

1'-0''

JOINT IS USED.

OMIT 1'' FILLET IF OPTIONAL CONST.

OPTIONAL CONSTRUCTION JOINT.

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

1
'-

0
''

10'-0''

(TYP.)

C417 @ 1'-6''

(TYP.)

C406 @ 1'-6''

(TYP.)

C403 @ 10''

1'-0''

(TYP.)

C404 @ 10'' (TYP.)

C405 @ 10'' 

C608 @ 9'' C607 @ 9'' 

3'-0''

9''

9''

3'-0''

(T
Y

P
.)

L
A

P

2
'-

1
''

(TYP.)

C601 @ 9''

2
''

3
''

JOINT

CONST.

OPTIONAL

C608 @ 9''
3'-0''

9''

3'-0''

9''
(TYP.)

LAP

2'-1''

1'-0''

JOINT

CONST.

OPTIONAL

TYPICAL SECTION THRU BOX
4-CELL BOX CULVERT

1'-0''

C417 @ 1'-6''

2'' (TYP.)

(TYP.)

C402 @ 9'' 

A

A

(T
Y

P
.)

(T
Y

P
.)

L
A

P

2
'-

1
''

1

1
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STRUCTURE B-40-1009

2984 - 50 - 70
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A.R.
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STATE PROJECT NUMBER

NO. DATE REVISION BY

DEPARTMENT OF TRANSPORTATION

STATE OF WISCONSIN

DRAWN
BY

PLANS
CK'D.

SHEET OF

W
:\

s
tr

\b
0

4
0

4
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0
2

2
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e
c
o

n
s
tr

u
c
ti

o
n

\P
L

A
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S
\0

7
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N
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E
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g
n

R
E

V
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D
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1
1
-
0
3
-
2
0
2
1
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Y
: 

s
d
b

SECTION

RODENT SHIELD DETAIL

7

M.M.M.

AND DETAILS

WINGWALL ELEVATIONS 

N.E. WINGWALL ELEVATION - OPPOSITE HAND

S.E. WINGWALL ELEVATION

N.W. WINGWALL ELEVATION - OPPOSITE HAND

S.W. WINGWALL ELEVATION

N.E. WINGWALL FOOTING PLAN

S.W. WINGWALL FOOTING PLAN SECTION

1
'-

3
''

1'-0''

4
'-

6
''

6'-0''

1'-1''

A/B515 @ 9''

A/B516 @ 1'-0''

A/B814 @ 9''

A/B810 @ 10'' B.F.

A/B412 @ 1'-6''

4-1 1''

EL. 128.54 S.E.
EL. 129.76 S.W.A/B413 @ 1'-6''

(D
A

M
P

R
O

O
F

IN
G

 L
IM

IT
)

(8
'-

9
"
 M

A
X

IM
U

M
)

V
A

R
IE

S

A/B520 @ 5'' OR 10''

A/B81 1  DOWEL @ 10''

FINISH GRADE LINE

1
'-

5
''

2
'-

0
''

1'-0''

4
'-

6
''

8'-0''

6'-9''1'-3''

A/B507 @ 9''

@ 1'-0''

A/B508

A/B806 @ 9''

A/B802 @ 10'' B.F. (S.W./N.W. WINGWALL)

A/B404 @ 1'-6'' E.F.

A/B803 @ 10''

MEMBRANE

18'' RUBBERIZED

EL. 126.40 N.W.. & N.E.

FINISH GRADE LINE

AT ENDS OF PIPE UNDERDRAIN.

DRAINAGE.  ATTACH RODENT SHIELD 

SLOPE 0.5% MIN. TO SUITABLE 

PIPE UNDERDRAIN WRAPPED (6-INCH).  

A/B405 @ 1'-6''

1
'-

5
''

(D
A

M
P

R
O

O
F

IN
G

 L
IM

IT
)

( 
1

 1
' 
M

A
X

IM
U

M
 )

V
A

R
IE

S

(SEE PARAPET)

A/B520 @ 10'' 

2''

3
''

MEMBRANE

18'' RUBBERIZED

6
'-

0
''

2
'-

0
''

10'-0'' 14'-0''

CAP

6''    UNDERDRAIN

BOTTOM

13-A/B507 @ 9''

TOP

13-A/B806 @ 9''

TOP & BOTTOM

8 - A/B508 @ 1'-0''

1
'-

3
''

1
'-

1
''

@
 1

'-
6

''
 E

.F
.

8
-
A

/B
4
0
4

1 1-A/B822 @ 10'' B.F.EL. 139.20 N.E.

EL. 139.04 S.E.

14'-0''8'-9''

1
'-

3
''

EL. 138.75 N.E.

EL. 138.54 S.E.

2
'-

0
''

24'-0''

6-A/B405 @  1'-6''

EL. 131.00

UNDERDRAIN

6'' UNPERFORATED

EL. 126.40 N.E.

EL. 128.75 N.E.

EL. 128.54 S.E.

1'-3''

13-A/B806 @ 9'' TOP

6-A/B421 @ 1'-6'' F.F.

1 1-A/B803 @ 10''

JOINT BACK FACE.

CONSTRUCTION

VERTICAL

MEMBRANE AT

18'' RUBBERIZED

19-A/B515 @ 9'' BOTTOM

TOP & BOTTOM

6-A/B516 @ 1'-0''
19-A/B814 @ 9'' TOP

LEGEND

A

B

F.F.

B.F.

E.F.

SOUTH ELEVATION

NORTH ELEVATION

FRONT FACE

BACK FACE

EACH FACE

2''

2
''

A/B409 @ 1'-6'' F.F.

2''

2''

3
''

2
''

2-A/B517 @ 1'-0'' E.F.

17-A/B810 @ 10'' B.F.

10-A/B409 @ 1'-6'' F.F.

17-A/B81 1 @ 10''

10-A/B413 @ 1'-6''

TOP & BOTTOM

6-A/B516 @ 1'-0''

19-A/B814 @ 9''

19-A/B515 @ 9''

1'-0'' E.F.

2-A/B517 @

17-A/B810 @ 10'' B.F.

10-A/B409 @ 1'-6'' F.F.

17-A/B81 1 @ 10''

10-A/B413 @ 1'-6'' F.F.

6-A/B516 @ 1'-0''

19-A/B814 @ 9''

BOTTOM

19-A/B515 @ 9''

2
''

@
 1

'-
6

''
 E

.F
.

8
-
A

/B
4
0
4

1 1-A/B802 @ 10'' B.F. EL. 139.69 N.W.

EL. 139.63 S.W.

14'-0'' 8'-9''

@
 1

'-
6

''

6
-
A

/B
4
1
2

EL. 139.77 N.W.

EL. 139.75 S.W.

2
'-

0
''

24'-0''

6-A/B405 @ 1'-6''

EL. 131.00

UNDERDRAIN

6'' UNPERFORATED

EL. 126.40 N.W.
EL. 126.35 S.W.

EL. 129.77 N.W.

EL. 129.76 S.W.

1'-3''

13-A/B507 @ 9'' BOTTOM

13-A/B806 @ 9'' TOP

6-A/B401 @ 1'-6'' F.F.

1 1-A/B803 @ 10''

JOINT BACK FACE

CONSTRUCTION

VERTICAL

MEMBRANE AT

18'' RUBBERIZED

10°40'

1
'-

6
''

6
'-

0
''

2
'-

0
''

10'-0''14'-0''

CAP

6''    UNDERDRAIN
@ 9''

13-A/B507

@ 9''

13-A/B806

1
'-

3
''

1
'-

1
''

TOP & BOTTOM

8 - B508 @ 1'-0''

19-A/B515 @ 9'' BOTTOM

19-A/B814 @ 9'' TOP

& BOTTOM

1'-0'' TOP

6-A/B516 @

10°40'

1
'-

6
''

13-A/B507 @ 9'' BOTTOM

@
 1

'-
6

''

6
-
A

/B
4
1
2

5-A/B518 @ 1'-0'' E.F.

1
'-

3
''

5-A/B519 @ 1'-0'' E.F.

''4
1

12''

''4
1

12''

1

7

7

2

7

2
7

1

7

2

7

1

7

2

7

1

7

2
7

1

PIPE UNDERDRAIN.

SHIELD AT ENDS OF 

ATTACH RODENT 

SUITABLE DRAINAGE.  

SLOPE 0.5% MIN. TO 

WRAPPED (6-INCH).  

PIPE UNDERDRAIN 

6'' NOMINAL

*

SECTION A-A

STAINLESS STEEL SHEET METAL SCREWS.

FASTENED TO THE PIPE COUPLING WITH TWO OR MORE NO. 10 X 1-INCH 

THE EXPOSED END OF THE PIPE UNDERDRAIN.  THE SHIELD SHALL BE 

PIPE COUPLING IS REQUIRED FOR THE ATTACHMENT OF THIS SHIELD TO 

THE GRATE IS COMMERCIALLY AVAILABLE AS A FLOOR STRAINER.  A 

THE RODENT SHIELD SHALL BE A PVC GRATE SIMILAR TO THIS DETAIL.  

INCIDENTAL TO THE BID ITEM ''PIPE UNDERDRAIN WRAPPED 6-INCH''.

THE RODENT SHIELD, PIPE COUPLING AND SCREWS SHALL BE CONSIDERED 

PIPE COUPLING.  ORIENT SO SLOTS ARE VERTICAL.

DIMENSIONS ARE APPROXIMATE.  THE GRATE IS SIZED TO FIT INTO A 

'' MAX.8
3

A A

'
'

21
 

1
'-

1

*

8-A/B508 @ 1'-0''

8-A/B508 @ 1'-0''

N.W. WINGWALL FOOTING PLAN

S.E. WINGWALL FOOTING PLAN

EL. 126.35 S.E. & S.W.

'' FILLER4
3

EL. 128.75 N.E.
EL. 129.77 N.W.

(S.E./N.E. WINGWALL)

A/B421  @ 1'-6'' F.F.

(S.E./N.E. WINGWALL)

A/B822 @ 10'' B.F.

(S.W./N.W. WINGWALL)

A/B401 @ 1'-6" F.F.

'' FILLER4
3

EL. 126.35 S.E.

TOP AND BOTTOM

TOP AND BOTTOM

TOP AND BOTTOM

10-A/B502
24-A/B502 @ 10''

@ 5''

10-A/B502
24-A/B502 @ 10''

@ 5''



R
E

V
I
S

E
D

:1
1

-
0

1
-
2

0
2

1
 B

Y
: 

S
D

B

BILL OF BARS

AND WINGWALL

BOX CULVERT 8

M.M.M.

NOTE:
SOUTHEAST AND SOUTHWEST WINGWALLS.

REQUIRED NUMBER OF BARS ARE FOR

6
'-

1
''

2'-10''

C601, C402

2
'-

7
''

6''

C610, C619A/B803, A/B81 1

8
'-

7
''

4
'-

6
''

2
 
'-

6
''

C
4
1
6

C
4

0
5

C
4
1
3

C405 1'-0''

C413, C416 1'-5''

C405, C413, C416

8''

1'-0''

6
'-

3
''

1'-4''

C509

2
'-

6
''

A/B520

+

LENGTH BENT LOCATION
REQ'D.

NO.

MARK

BAR
COAT

X

X

X

A518

A519

A520

11'-0"

A413

A814

A515

A516

6

A806

A507

A810

A811

WINGWALL STEM - VERTICAL FRONT FACEA401

A802

A803

A404

A405

A508

A409

A412

A517

BILL OF BARS - SOUTH WINGWALLS

11

22

32

12

26

26

32

20

34

34

24

20

38

38

24

16

10

10

68

11'-0"

7'-5"

8'-5"

3'-2"

7'-8"

7'-8"

9'-8"

8'-5"

8'-5"

6'-8"

13'-8"

3'-2"

5'-8"

5'-8"

13'-8"

4'-8"

3'-5"

4'-5"

5'-8"

WINGWALL STEM - VERTICAL BACK FACE

WINGWALL STEM - VERTICAL DOWEL BACK FACE

WINGWALL STEM - LONGITUDINAL BACK FACE & FRONT FACE

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL FOOTING - TRANSVERSE TOP

WINGWALL FOOTING - TRANSVERSE BOTTOM

WINGWALL FOOTING - LONGITUDINAL TOP & BOTTOM

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL STEM - VERTICAL BACK FACE

WINGWALL STEM - VERTICAL DOWEL BACK FACE

WINGWALL STEM - LONGITUDINAL BACK FACE & FRONT FACE

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL FOOTING - TRANSVERSE TOP

WINGWALL FOOTING - TRANSVERSE BOTTOM

WINGWALL FOOTING - LONGITUDINAL TOP & BOTTOM

WINGWALL FOOTING - HORIZONTAL

WINGWALL FOOTING - VERTICAL (S.E.)

WINGWALL FOOTING - VERTICAL (S.W.)

WINGWALL STEM - STIRRUPS

LENGTH BENT LOCATION
REQ'D.

NO.

MARK

BAR
COAT

X

C417

8'-9"

C612

C413

C414

C415

136

C406

C607

C509

C610

TOP CORNERS - VERTICAL DOWELC601

C402

C403

C404

C405

C608

C611

C416

BILL OF BARS - BOX CULVERT

136

122

488

366

120

272

272

110

64

16

16

46

6

6

46

248

8'-10"

8'-10"

2'-8"

9'-6"

26'-1"

26'-3"

21'-2"

5'-8"

6'-8"

26'-8"

21'-8"

3'-10"

21'-2"

26'-3"

5'-10"

26'-1"

BOTTOM CORNERS - VERTICAL DOWEL

EXTERIOR WALL - INSIDE FACE TRANSVERSE

EXTERIOR AND INTERIOR WALL - TRANSVERSE

INTERIOR WALL - VERTICAL DOWEL

WALLS - LONGITUDINAL STEEL

TOP AND BOTTOM SLAB TRANSVERSE STEEL WEST CONST. JOINT

TOP AND BOTTOM SLAB TRANSVERSE STEEL EAST CONST. JOINT

RAILING DOWEL

HEADER INLET & OUTLET - TIE

HEADER OUTLET AND INLET - LONGITUDINAL WEST CONST. JOINT

HEADER OUTLET AND INLET - LONGITUDINAL EAST CONST. JOINT

CUTOFF WALL - INLET VERTICAL DOWEL

CUTOFF WALL - INLET AND OUTLET - TRANSVERSE EAST CONST. JOINT

CUTOFF WALL - INLET AND OUTLET - TRANSVERSE WEST CONST. JOINT

CUTOFF WALL - OUTLET VERTICAL DOWEL

TOP AND BOTTOM SLAB LONGITUDINAL

X

X

X

X

X

X

X

NOTE:
NORTHEAST AND NORTHWEST WINGWALLS.

REQUIRED NUMBER OF BARS ARE FOR

LENGTH BENT LOCATION
REQ'D.

NO.

MARK

BAR
COAT

X

X

B518

B519

B520

11'-0"

B413

B814

B515

B516

6

B806

B507

B810

B811

WINGWALL STEM - VERTICAL FRONT FACEB401

B802

B803

B404

B405

B508

B409

B412

B517

BILL OF BARS - NORTH WINGWALLS

11

22

32

12

26

26

32

20

34

34

24

20

38

38

24

16

10

10

68

11'-0"

7'-5"

8'-5"

3'-2"

7'-8"

7'-8"

9'-8"

8'-5"

8'-5"

6'-8"

13'-8"

3'-2"

5'-8"

5'-8"

13'-8"

4'-8"

6'-1"

7'-3"

5'-8"

WINGWALL STEM - VERTICAL BACK FACE

WINGWALL STEM - VERTICAL DOWEL BACK FACE

WINGWALL STEM - LONGITUDINAL BACK FACE & FRONT FACE

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL FOOTING - TRANSVERSE TOP

WINGWALL FOOTING - TRANSVERSE BOTTOM

WINGWALL FOOTING - LONGITUDINAL TOP & BOTTOM

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL STEM - VERTICAL BACK FACE

WINGWALL STEM - VERTICAL DOWEL BACK FACE

WINGWALL STEM - LONGITUDINAL BACK FACE & FRONT FACE

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL FOOTING - TRANSVERSE TOP

WINGWALL FOOTING - TRANSVERSE BOTTOM

WINGWALL FOOTING - LONGITUDINAL TOP & BOTTOM

WINGWALL FOOTING - HORIZONTAL

WINGWALL FOOTING - VERTICAL (N.E.)

WINGWALL FOOTING - VERTICAL (N.W.)

WINGWALL STEM - STIRRUPS

X

X

X

X

R= 2½''

X

5
'-

6
''

A
/B

8
1
  
1

A
/B

8
0
3

R= 2½''

2
'-

6
''

+

A421 6 10'-6" WINGWALL STEM - VERTICAL FRONT FACE

A822 11 10'-6" WINGWALL STEM - VERTICAL BACK FACE

B421

B822

6

11

10'-6"

10'-6"

WINGWALL STEM - VERTICAL FRONT FACE

WINGWALL STEM - VERTICAL BACK FACE

2
'-

1
0
''

C
6
1
0

C
6
1
9

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

XX

X

C518 137 4'-0" DOWEL BARS AT CONSTRUCTION JOINT

C619 X 58 7'-2" HEADER INLET & OUTLET - TIEX
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R
E

V
I
S

E
D

: 
1
0
-
2
9
-
2
0
2
1
 B

Y
: 

S
B

7'' 7'-0'' 8'-0'' 1 1'' 6-3'' 6'-3'' 6'-3'' 6'-3'' 6'-3''7'-5''

15 SPA @ 5'' (TYP.)''2
1

16 SPA @ 5

2 SPA @ 6''

SOUTH FACE OF NORTH BRIDGE RAILING - LOOKING NORTH

NORTH FACE OF SOUTH BRIDGE RAILING - LOOKING SOUTH

RAILING ELEVATIONS

9

M.M.M. S.S.R.

''4
1

1 

1'-0''

''2
1

2 SPA @ 5

16 SPA @ 6''

7''7'-0''8'-0''6-3'' 7'-5''

''2
1

16 SPA @ 5

2 SPA @ 6''

1'-0''

16 SPA @ 6''

6-3''

''4
1

1 

1 1''

''2
1

2 SPA @ 5

1 1

2

1 1

1

STA. 31+04.95 

STA. 31+60.17

N.W. WINGWALL

S.E. WINGWALL

STA. 31+74.75 

STA. 30+90.37 

N.E. WINGWALL

S.W. WINGWALL

N.W. WINGWALL

S.E. WINGWALL

STA. 30+80.95 

STA. 31+84.17

STA. 31+50.75 

STA. 31+14.37

N.E. WINGWALL

S.W. WINGWALL

 3/4'' FILLER

 3/4'' FILLER

1'-8''8''

1
'-

9
''

1
3

'-
⅜

''

3'-�''

3'-�''

3'-�''

3'-�''

1'-8''

1
'-
9

''

ANCHOR LOCATION

FOR THRIE BEAM
ANCHOR ASSEMBLY
C/L OF

3''

FOR THRIE BEAM
ANCHOR ASSEMBLY
C/L OF

DETAIL OF ANCHOR ASSEMBLY

NOTE: HEX. HEAD CAP SCREWS & WASHERS TO BE

GALVANIZED IN ACCORDANCE WITH M232 CLASS C.

INSERTS TO BE THREADED A MINIMUM OF 1¾''.

SUPPLIED, INCLUDING WASHERS, WITH ASSEMBLY.

TO BE THREADED A MIN. OF 1⅞'' AND SHALL BE

GALVANIZED HEX HEAD CAP SCREWS. CAP SCREWS

THREADED INSERTS FOR 7/8'' DIA. X 2'' LONG

5''

2''

WELD TO INSERTS
 5/16'' DIA. BARS

CONCRETE
FACE OF 

TO BE CLOSED
END OF INSERT

8''

WELD TO INSERTS
 5/16'' DIA. BARS

ASSEMBLY
SYM. ABOUT C\L

''
 

⅝
7

''
 

3�
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PLAN VIEW - NORTH RAILING

PLAN VIEW - SOUTH RAILING

SOUTH FACE OF SOUTH BRIDGE RAILING - LOOKING NORTH

NORTH FACE OF NORTH BRIDGE RAILING - LOOKING SOUTH

4-P502 E.F.

E.F.
4-P501

3'' CLR

3'' CLR

SEE WINGWALL DETAILS

A/B520 WINGWALL DOWELS

SEE WINGWALL DETAILS

A/B520 WINGWALL DOWELS

NAME PLATE

10

DETAILS AND PLANS

RAILING BAR 

R
E

V
IS

E
D

: 
1
 1

-0
3
-2

0
2
1
  
B

Y
: 

S
B

LENGTH BENT LOCATION
REQ'D.

NO.

MARK

BAR
COAT

X

23'-8"32 PARAPET- WINGWALLS HORIZONTALP501

P502

p503

BILL OF BARS - PARAPET

16

246

45'-6"

5'-0"

PARAPET- BRIDGE HORIZONTAL

PARAPET- VERTICAL

X

X

X

 

24-P503 @ 10'' C/C

 

55-P503 @ 10'' C/C

 

55-P503 @ 10'' C/C

 

C509 (SEE PLAN VIEW)

2
'-

2
''

P503

+

R= 2½''

4-P502 E.F.

25.00 LT.

STA. 31+04.95

25.00 LT.

STA. 31+74.75

25.00 LT.

STA. 31+50.75

25.00 LT.

STA. 30+80.95

25.00 RT.

STA. 30+90.37

25.00 RT.

STA. 31+14.37

25.00 RT.

STA. 31+60.17

25.00 RT.

STA. 31+84.17

 

C509 (SEE PLAN VIEW)

 

24-P503 @ 10'' C/C

3/4'' FILLER

3/4'' FILLER

 

@ 5'' C/C

10-P503

 

10''

 

@ 5'' C/C

10-P503

 

10''

E.F.
4-P501
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G

  

2''

1''

¼''

OR

OR5A

SHOWN ON SHOP DRAWINGS)

(LOCATION MUST BE

3'' 1 ½''
�''R.

6''

1 ½''

 

''
C

''

D
IM

.

1
�

''

�'' THICK�''R.

D
IM

. 
''A

''

D
IM

. 
''B

''

1
 ½

''
1
 ½

''

1�''

3''

�'' THICK

3''

90

3

1A

4
''

GALV.

GALV.

(2 SETS PER POST)

AS REQ'D.

FIELD CLIP

AS REQ'D.

FIELD CLIP

6'' X 8'' BASE PL  1A  DIM. ''A'' = 5'', DIM. ''B'' = 8'', DIM. ''C'' = 4''.

& LEAVE ROUGH.

CAULK AROUND PERIMETER OF BASE PLATES,

AND BASE PLATES WITH NON-STAINING GRAY

FACE OF POST

PLACE ON OUTSIDE

¼'' DIA. VENT HOLE

& C/L POST

C/L RAILING
6½''

4'' 5''

3½"

OR5A

3

1
¾

''

6½''C/L BASE PL

C/L RAILING &

OF PARAPET

SDWK. SIDE2B

1½''
WELD TO THR'D. RODS

½" SQ.316 S.S.BARS, 

GALVANIZED

5'' 

2
 ½

''
2
 ½

''

2A

4'' 

HOLE

�'' HOLES

THR'D. RODS

FOR ⅝''

1½''

7
''
 

OF PARAPET

SDWK SIDE

3

1A

2A & GALV. STL. ANCHOR PLATE

TO SEPARATE S.S. WASHER

PLASTIC WASHERS USED

FACE OF POST.

PLACE ON OUTSIDE

¼''   VENT HOLE. 

TOP OF PARAPET

1
 ¾

''

5
 
½

''

RAILING MIN. OF ONE PER POST

SHIM AS REQ'D. TO ALIGN 

 

�''R.4''

1 �''
�'' THICK

1
�

''

1 ⅜''

8''

5¼''1 ⅜''

1
 ½

''
D

IM
. 
''A

''

 

1
 ½

''

D
IM

. 
''B

''

(2 SETS PER POST)

GALV.

AS REQ'D.

FIELD CLIP

 

�''R.

''
C

''

D
IM

.

�'' THICK

AS REQ'D.

FIELD CLIP

GALV.

-

A

  

 

A

  

 

3''

8''

1'' 

OR

5A OR

5A

SECTION A-A

¼'' DIA. SURF. WELDS

WELDING STUDS

⅜'' DIA. X ½''

OR STUDS MAY BE USED AS AN ALT.

MIN. ⅝'' FLAT SURF. DIA. PUNCHINGS

+4'' (@ FIELD JOINTS)

1/6 POST PANEL LENGTH

ERECTION JOINTS

½'' @ FIELD

SYM. ABOUT C/L

7¼''

1'' 1''

2
½

''

GALVANIZED

2B

FOR END RAIL BASE PLATES
2 REQ'D PER END RAIL BASE PL

THR'D. RODS

�'' DIA.  HOLES FOR ⅝'' DIA.

CL

CL

ON CULVERT HEADWALL
SECTION THRU PARAPET 

ON BRIDGE AND RETAINING WALL

SECTION THRU PARAPET

HORIZ. CONST. JOINT-STRIKE OFF AS SHOWN

NO. 1   AND FILL BOLT SLOT OPENING IN SHIMS

NON-BITUMINOUS JOINT SEALER

5C

1C 1D

4A

FOR 3''x1 ½''x�'' POSTS    4A

4A

1C 1D

10A

5C

10B

5C

10A 10B

9A 9B

5C

8'' X 1'-1'' BASE PLATE  1C  DIM. ''A'' = 10'', DIM. ''B'' = 1'-1'', DIM. ''C'' = 6½''

8'' X 1'-6'' BASE PLATE  1D  DIM. ''A'' = 1'-3'', DIM. ''B'' = 1'-6'', DIM. ''C'' = 9''

ANCHOR PLATE

END RAIL ANCHOR PLATEEND RAIL SHIM DETAIL

SHOP RAIL SPLICE DETAIL

FIELD ERECTION JOINT DETAIL

RAIL POST SHIM DETAIL

ANCHORAGE FOR RAIL POSTS

ANCHORAGE FOR END RAIL

M.M.M.

2

9

SEE SHEET 12 FOR LEGEND AND RAILING NOTES

NOTE ADHESIVE ANCHORS SHOWN

WHEN ADHESIVE ANCHORS ARE USED

NOTE: ANCHOR PLATE NOT REQUIRED 

2½'' @ EXP. JTS.

1 1
PARAPET DETAILS

R
E

V
IS

E
D

: 
0
8
-0

5
-2

0
2
1
  
 B

Y
 S

D
B

C/L POST

C/L RAILING & ''2
16

4'' 3'' 5''

3

OR2A 2B

OR1A 1B

OR4A 4B''2
13

2
'-
8
''

RAILING AND BEAM GAURD (WHEN REQ'D.)

PLACEMENT OF ANCHOR ASSEMBLY FOR

ADJUST LOCATIONS OF BARS TO ALLOW

90

1

9 ON WINGWALL
SECTION THRU PARAPET

C/L POST

C/L RAILING & ''2
16

4'' 3'' 5''

3

OR2A 2B

OR1A 1B

OR4A 4B''2
13

2
'-
8
''

90

RAILING AND BEAM GAURD (WHEN REQ'D.)

PLACEMENT OF ANCHOR ASSEMBLY FOR

ADJUST LOCATIONS OF BARS TO ALLOW

WINGWALL
HEADWALL

P502

P503

''CLR.8
32

1
'-
2

''

1'' 1''

P502

P503

''CLR.8
32

1
'-
2

''

     WHEN ADHESIVE ANCHORS ARE USED.
NOTE: ANCHOR PLATES NOT REQUIRED 
     ADJ. TO BEAM GUARD ANCHOR ASSEMBLY
NOTE: USE 8'' THR'D ROD AT PLATE 1D WHEN

A/B520C509
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SEAL WELD

¼

¼

5A

1A

FOR 3''x1 ½''x�'' POSTS  5A

SEAL WELD

¼

  

�
6A 5A

5A

1A

5A

1A

  

� 6A 5A

RAILING
BRIDGE

1D 1C

5C

4A 5C 4A 5C

LEGEND

1A

1C

1D

2A

2B

3

4A

5A

5C

6A

9A

9B

10A

10B

FOR 2½'' DIA. STD. PIPE RAIL  5C

5C

1D

1C

4A

FOR 3'' X 1 ½'' X �'' POSTS  4A

OF PARAPET

SDWK. SIDE
OF PARAPET

OUTSIDE EDGE

OF PARAPET

SDWK. SIDE

HOLES (TYP.)

¾''x 1 ½''SLOTTED

5¼'' 1⅜''1⅜''

8'' 

2⅞''4�'' 5�''

1½''

1
 ½

''
7
½

''9
''

7
½

''

1
'-
6
''

1
 ½

''

4''

C/L BASE PL

C/L RAILING &

5'' 3''4'' 

1½" 8'' 
OF PARAPET

OUTSIDE EDGE

1⅜'' 5¼'' 1⅜''

OF PARAPET

OUTSIDE EDGE 3½" 2'' 1'' 5½''

OF PARAPET

SDWK. SIDE

C/L BASE PLATE

C/L RAILING

½''

1
 ½

''
2
½

''

8
''

4
''

2
½

''
1
 ½

''

1½''1½''1½''1½''

6''

1
½

''

POST

C/L RAIL

6
½

''

1
'-
1

''

5
''

5
''

1
 ½

''

HOLES (TYP.)

¾''x 1 ½''SLOTTED

1
 ½

''

4''

C/L BASE PL

C/L RAILING &

7'-0''

4'-0''

7''
½''

1
'-1

 1
''

4
''

4
''

R
E

V
IS

E
D

: 
 0

7
-1

6
-2

0
2
1
  
B

Y
 G

JR

INSIDE ELEVATION OF PARAPET

TYPICAL RAIL POST BASE PLATE

RAILING NOTES

END RAIL BASE PLATE

END RAIL BASE PLATE

SEE POST SPACING SHEET 9 SEE POST SPACING SHEET 9

RAILING
WINGWALL

TO THE SATISFACTION OF THE ENGINEER AT NO EXTRA COST.

TOUCH-UP PAINTING TO BE DONE AT COMPLETION OF STEEL RAILING INSTALLATION 

 

RAILING SHALL BE FABRICATED IN LENGTHS THAT INCLUDE 3 OR 4 POSTS.

 

FACILITATE GALVANIZING AND DRAINAGE. 

VENT HOLES SHALL BE DRILLED IN POST AND RAIL MEMBERS AS REQUIRED TO 

RAILING SHALL BE PAINTED AMS STANDARD NO. 595A COLOR NO. 27038 (BLACK).

AND TOP COAT AS SPECIFIED IN THE ''BRIDGE CONTRACT DOCUMENTS''.  THE 

PER SSPC SPECIFICATIONS.  PAINT OVER GALVANIZING WITH AN APPROVED TIE COAT 

TO GALVANIZING, THE STEEL RAILING SHALL BE GIVEN A NO. 6 BLAST CLEANING 

ALL MATERIAL (EXCEPT NO. 3) SHALL BE GALVANIZED AFTER FABRICATION.  PRIOR 

ALL JOINTS AND RECESSES IN CONCRETE PARAPET ARE TO BE VERTICAL.

¾'' FILLER

THREADED RODS

HOLES FOR ⅝'' DIA.

¾'' DIA. x 1 ½''SLOTTED

REQUIRED FOR ALIGNMENT, AND SHALL BE GALVANIZED OR STAINLESS STEEL.

STEEL SHIMS SHALL BE PROVIDED & USED UNDER BASE PLATES WHERE 

 

LONGITUDINAL DIRECTION.

CUT BOTTOM OF POST TO MAKE POST VERTICAL IN BOTH TRANSVERSE AND 

 

OF RAILING.  SET NORMAL TO GRADE.

ANCHORAGES SHALL BE ACCURATELY PLACED TO PROVIDE CORRECT ALIGNMENT 

 

GRADE 36.  STRUCTURAL TUBING SHALL CONFORM TO ASTM A500 GRADE B.

ALL PLATES, BARS, AND RECTANGULAR SLEEVES SHALL CONFORM TO ASTM A709 

  

CUTS SHALL BE MACHINE OR MACHINE FLAME CUTS.

FROM WARP AND ALL EDGES SMOOTH, STRAIGHT AND VERTICAL.   ALL PLATE 

POST BASE PLATES SHALL BE FLAT WITH ALL SURFACES SMOOTH AND FREE 

 

ITEMS SHOWN.

BID ITEM SHALL BE ''RAILING STEEL TYPE C2",  WHICH SHALL INCLUDE ALL STEEL 

(2.375'' O.D.) ( 1'-4'' AT FIELD ERECTION JOINTS) (1'-4'' @ STRIP SEAL EXP. JTS.)

CIRCULAR SLEEVE FABRICATED FROM STRUCTURAL TUBING 2'' DIA. (STANDARD SIZE)

JOINTS) (1'-4'' @ STRIP SEAL EXP. JTS.)

RECTANGULAR SLEEVE FABRICATED FROM �'' PLATES.  ( 1'-4'' AT FIELD ERECTION

 

(2.375'' O.D.)

CIRCULAR SLEEVE FABRICATED FROM STRUCTURAL TUBING 2'' DIA. (STANDARD SIZE)

RECTANGULAR SLEEVE FABRICATED FROM �''PLATES.  PROVIDE ''SLIDING FIT''.

 

PLACE VERTICAL.

BAR 1'' x 1'' PICKETS.  WELD TO NO. 5 (SPACE AT 6'' MAX. C/L TO C/L SPACING).

JOINTS.

NO. 4.  INSIDE OF TUBE TO BE PAINTED AT ALL FIELD ERECTION & EXPANSION 

STRUCTURAL TUBING 2½'' DIA. (STANDARD SIZE) RAIL (2.875'' O.D.).  WELD TO NO. 1   & 

 

INSIDE OF TUBE TO BE PAINTED AT ALL FIELD ERECTION & EXPANSION JOINTS.

STRUCTURAL TUBING 3'' x 1 ½'' x �'' RAILS.  WELD TO NO. 1   & NO. 4.

STRUCTURAL TUBING 3'' x 1 ½'' x �''.  PLACE VERTICAL.  WELD TO NO. 1   & NO. 5.

 

CONFORM TO SECTION 502.2.12 AND 502.3.14 OF THE STANDARD SPECIFICATIONS.

RAIL POSTS.  EMBED 5'' IN CONCRETE FOR END RAILS.  ADHESIVE ANCHORS SHALL 

-INCH.  EMBED 7'' IN CONCRETE FOR 8
5ANCHORAGE:  CONCRETE ADHESIVE ANCHORS 

STRENGTH = 70 KSI ) WITH NUT AND WASHERS OF SAME ALLOY GROUP.  (ALTERNATE 

⅝'' DIA. x 9'' LONG.  TYPE 316 STAINLESS STEEL THREADED RODS (MIN. TENSILE 

RODS NO. 3.

¼'' x 2½'' x 7¼'' ANCHOR PLATE WITH �'' DIA. HOLES FOR THR'D

 

RODS NO. 3 

¼'' x 5'' x 7'' ANCHOR PLATE WITH �'' DIA. HOLES FOR THR'D.

PLATE ⅝'' x 8'' x 1'-6'' WITH ¾'' x 1 ½'' SLOTTED HOLES.

PLATE ⅝'' x 8'' x 1'-1'' WITH ¾'' x 1 ½'' SLOTTED HOLES.

PLATE ⅝'' x 6'' x 8'' WITH ¾'' x 1 ½'' SLOTTED HOLES.

DETAILS
STEEL RAILING

12

M.M.M.

2'-5⅛''

4
''

SEE SHEETS 1   & 10
NAME PLATE.  FOR LOCATION, 
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