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Estimate Of Quantities Page 13 3

11/05/2019 14:01:46

8200-00-70

ItemLine Item Description Unit Total Qty
0002 Clearing STA 13.000201.0105 13.000
0004 Grubbing STA 13.000201.0205 13.000
0006 Removing Old Structure (station) 01. 14+00 LS 1.000203.0200 1.000
0008 Removing Old Structure (station) 02. 24+00 LS 1.000203.0200 1.000
0010 Removing Old Structure (station) 03. 47+68 LS 1.000203.0200 1.000
0012 Removing Old Structure (station) 04. 58+60 LS 1.000203.0200 1.000
0014 Removing Pavement SY 912.000204.0100 912.000
0016 Removing Guardrail LF 2,077.000204.0165 2,077.000
0018 Removing Fence LF 395.000204.0170 395.000
0020 Removing Inlets EACH 1.000204.0220 1.000
0022 Removing Storm Sewer (size) 01. 12-Inch LF 50.000204.0245 50.000
0024 Excavation Common CY 2,217.000205.0100 2,217.000
0026 Excavation for Structures Culverts (structure) 01. B-9-

388
LS 1.000206.2000 1.000

0028 Excavation for Structures Culverts (structure) 02. C-9-
49

LS 1.000206.2000 1.000

0030 Excavation for Structures Culverts (structure) 03. C-9-
50

LS 1.000206.2000 1.000

0032 Excavation for Structures Culverts (structure) 04. C-9-
51

LS 1.000206.2000 1.000

0034 Borrow CY 5,655.000208.0100 5,655.000
0036 Backfill Structure Type B TON 7,679.000210.2500 7,679.000
0038 Finishing Roadway (project) 01. 8200-00-70 EACH 1.000213.0100 1.000
0040 Base Aggregate Dense 3/4-Inch TON 925.000305.0110 925.000
0042 Base Aggregate Dense 1 1/4-Inch TON 1,610.000305.0120 1,610.000
0044 Breaker Run CY 433.000311.0115 433.000
0046 HMA Cold Weather Paving TON 247.000450.4000 247.000
0048 Tack Coat GAL 150.000455.0605 150.000
0050 Asphaltic Surface TON 987.000465.0105 987.000
0052 Concrete Masonry Culverts CY 738.000504.0100 738.000
0054 Bar Steel Reinforcement HS Structures LB 91,100.000505.0400 91,100.000
0056 Bar Steel Reinforcement HS Coated Structures LB 7,560.000505.0600 7,560.000
0058 Rubberized Membrane Waterproofing SY 103.000516.0500 103.000
0060 Riprap Heavy CY 297.000606.0300 297.000
0062 MGS Guardrail 3 LF 1,150.000614.2300 1,150.000
0064 MGS Guardrail Terminal EAT EACH 4.000614.2610 4.000
0066 MGS Guardrail Terminal Type 2 EACH 4.000614.2620 4.000
0068 Maintenance And Repair of Haul Roads (project) 01.

8200-00-70
EACH 1.000618.0100 1.000

0070 Mobilization EACH 1.000619.1000 1.000
0072 Water MGAL 25.000624.0100 25.000



Estimate Of Quantities Page 23 3

11/05/2019 14:01:46

8200-00-70

ItemLine Item Description Unit Total Qty
0074 Salvaged Topsoil SY 8,498.000625.0500 8,498.000
0076 Mulching SY 3,115.000627.0200 3,115.000
0078 Silt Fence LF 2,670.000628.1504 2,670.000
0080 Silt Fence Maintenance LF 2,670.000628.1520 2,670.000
0082 Mobilizations Erosion Control EACH 5.000628.1905 5.000
0084 Mobilizations Emergency Erosion Control EACH 4.000628.1910 4.000
0086 Erosion Mat Class I Type B SY 11,070.000628.2004 11,070.000
0088 Temporary Ditch Checks LF 230.000628.7504 230.000
0090 Fertilizer Type A CWT 8.000629.0205 8.000
0092 Seeding Mixture No. 20 LB 340.000630.0120 340.000
0094 Seeding Temporary LB 340.000630.0200 340.000
0096 Seeding Borrow Pit LB 35.000630.0300 35.000
0098 Seed Water MGAL 300.000630.0500 300.000
0100 Posts Wood 4x6-Inch X 16-FT EACH 5.000634.0616 5.000
0102 Signs Type II Reflective H SF 22.500637.2210 22.500
0104 Signs Type II Reflective F SF 11.120637.2230 11.120
0106 Removing Signs Type II EACH 5.000638.2602 5.000
0108 Removing Small Sign Supports EACH 5.000638.3000 5.000
0110 Field Office Type B EACH 1.000642.5001 1.000
0112 Traffic Control Barricades Type III DAY 26,058.000643.0420 26,058.000
0114 Traffic Control Warning Lights Type A DAY 50,298.000643.0705 50,298.000
0116 Traffic Control Signs DAY 1,212.000643.0900 1,212.000
0118 Traffic Control Covering Signs Type II EACH 48.000643.0920 48.000
0120 Traffic Control Signs Fixed Message SF 108.000643.1000 108.000
0122 Traffic Control Signs PCMS DAY 294.000643.1050 294.000
0124 Traffic Control EACH 1.000643.5000 1.000
0126 Geotextile Type C SY 1,422.000645.0105 1,422.000
0128 Geotextile Type HR SY 591.000645.0120 591.000
0130 Marking Line Epoxy 4-Inch LF 6,664.000646.1020 6,664.000
0132 Marking Removal Line 4-Inch LF 5,112.000646.9000 5,112.000
0134 Temporary Marking Line Removable Tape 4-Inch LF 1,200.000649.0150 1,200.000
0136 Construction Staking Subgrade LF 410.000650.4500 410.000
0138 Construction Staking Base LF 410.000650.5000 410.000
0140 Construction Staking Supplemental Control (project) 01.

8200-00-70
LS 1.000650.9910 1.000

0142 Construction Staking Slope Stakes LF 1,772.000650.9920 1,772.000
0144 Sawing Asphalt LF 1,910.000690.0150 1,910.000
0146 Incentive Strength Concrete Structures DOL 4,428.000715.0502 4,428.000
0148 On-the-Job Training Apprentice at $5.00/HR HRS 300.000ASP.1T0A 300.000
0150 ASP.1T0G On-the-Job Training Graduate at $5.00/HR HRS 600.000 600.000



PROJECT  NO:  8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA MISCELLANEOUS QUANTITIES SHEET E
FILE  NAME  :  …\030201_mq.ppt PLOT   DATE   : 7/31/2019 6:53 AM PLOT   SCALE  :   1.000000:1.000000

3

WISDOT / CADDS   SHEET    42PLOT   NAME  :  030201_mqPLOT   BY   :   

3

CLEARING & GRUBBING

201.0105 201.0205
CLEARING GRUBBING

STATION - STATION LOCATION (STA) (STA)

13+50'A' - 15+00'A' LT/RT 3 3
23+00'B' - 25+00'B' LT/RT 2 2
46+00'C' - 50+00'C' LT/RT 4 4
58+00'C' - 61+50'C' LT/RT 4 4

PROJECT TOTALS 13 13

204.0245
204.0220 REMOVING

REMOVING STORM SEWER
INLETS 12-INCH

STATION LOCATION (EACH) (LF) COMMENTS

59+05'C' LT 1 --
59+05'C' LT -- 50 12-INCH PLASTIC

PROJECT TOTALS 1 50

REMOVING INLETS & REMOVING STORM SEWER

204.0100
REMOVING
PAVEMENT

STATION - STATION (SY) COMMENTS

13+50'A' - 14+50'A' 222
23+50'B' - 24+50'B' 222
47+18'C' - 48+19'C' 224
58+07'C' - 59+17'C' 244

PROJECT TOTALS 912

REMOVING PAVEMENT

204.0165 204.0170
REMOVING REMOVING
GUARDRAIL FENCE

STATION - STATION LT/RT (LF) (LF)
12+70'A' - 15+00'A' RT 230 --
12+90'A' - 14+75'A' RT -- 185
12+94'A' - 15+24'A' LT 230 --
22+20'B' - 25+37'B' RT 317 --
22+46'B' - 25+25'B' LT 279 --
22+95'B' - 25+05'B' LT -- 210
46+12'C' - 48+77'C' RT 262 --
56+98'C' - 60+62'C' RT 366 --
57+66'C' - 61+59'C' LT 393 --

PROJECT TOTALS 2,077 395

REMOVING GUARDRAIL AND REMOVING FENCE

305.0110 305.0120
BASE BASE

AGGREGATE AGGREGATE
DENSE DENSE 624.0100

3/4-INCH 1 1/4-INCH WATER
STATION - STATION (TON) (TON) (MGAL) COMMENTS

12+11'A' - 15+76'A' 199 300 5
21+90'B' - 25+76'B' 197 282 5
45+50'C' - 50+17'C' 146 353 5
56+11'C' - 61+65'C' 196 353 5

UNDISTRIBUTED 187 322 5

PROJECT TOTALS 925 1,610 25

BASE AGGREGATE DENSE



PROJECT  NO:  8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA MISCELLANEOUS QUANTITIES SHEET E
FILE  NAME  :  …\030201_mq.ppt PLOT   DATE   : 7/31/2019 6:53 AM PLOT   SCALE  :   1.000000:1.000000

3

WISDOT / CADDS   SHEET    42PLOT   NAME  :  030201_mqPLOT   BY   :   

3

SALVAGED/ 
UNUSABLE 
PAVEMENT 
MATERIAL

AVAILABLE 
MATERIAL (6)

REDUCED EBS 
IN FILL         

EXPANDED 
EBS BACKFILL EXPANDED 

FILL (4)

CUT (2) EBS (3) FACTOR FACTOR FACTOR
0.00 1.30 1.30

1 12+09.30'A' - 15+76.68'A' Seth Creek 388 0 195 193 0 0 630 820 -626 195 626
21+99.24'B' - 25+62.38'B' Leman Creek 386 0 193 193 0 0 1844 2397 -2204 193 2,204
45+50.14'C' to 50+16.88'C' Unnamed Tributary 648 0 128 520 0 0 1462 1888 -1369 128 1,369
56+11.40'C' to 61+65.20'C' Clark Creek 595 0 116 479 0 0 1495 1935 -1456 116 1,456

UNDISTRIBUTED 0 200 0 0 0 260 0 0 0 200 0
DIVISION 1 SUBTOTAL 2017 200 0 260 5431 7040 -5655 832 5,655

0 260 5,431 7,040 -5,655 832 5,655

1) EXCAVATION COMMON IS THE SUM OF THE CUT AND EBS EXCAVATION COLUMNS.
2) SALVAGED/UNUSEABLE PAVEMENT MATERIAL IS INCLUDED IN CUT.
3) EBS EXCAVATION TO BE BACKFILLED WITH BORROW, OR COMMON EXCAVATION AS DIRECTED BY THE ENGINEER
4) EXPANDED FILL = UNEXPANDED FILL* FILL FACTOR
5) 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 WITHIN THE DIVISION.
6) AVAILABLE MATERIAL = CUT - SALVAGED/UNUSABLE PAVEMENT MATERIAL

MASS 
ORDINATE +/- 

(5) WASTE
208.0100     

BORROWDIVISION FROM/TO STATION LOCATION

205.0100                      
EXCAVATION COMMON (1)

EARTHWORK (PROJECT 8200-00-70)

PROJECT TOTALS 2,217

UNEXPANDED 
FILL



PROJECT  NO:  8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA MISCELLANEOUS QUANTITIES SHEET E
FILE  NAME  :  …\030201_mq.ppt PLOT   DATE   : 7/31/2019 6:53 AM PLOT   SCALE  :   1.000000:1.000000

3

WISDOT / CADDS   SHEET    42PLOT   NAME  :  030201_mqPLOT   BY   :   

3

HMA PAVEMENT ITEMS

465.0105 455.0605 450.4000
PAVEMENT ASPHALTIC TACK HMA COLD

DEPTH SURFACE COAT WEATHER PAVING
STATION - STATION (INCHES) (TON) (GAL) (TON)

13+50'A' - 14+50'A' 7.5 160 30 --
23+50'B' - 24+50'B' 7.5 160 30 --
47+18'C' - 48+19'C' 7.5 436 40 --
58+07'C' - 59+17'C' 7.5 230 50 --
UNDISTRIBUTED -- 247

PROJECT TOTALS 987 150 247

614.2610 614.2620
MGS MGS

614.2300 GUARDRAIL GUARDRAIL
MGS TERMINAL TERMINAL

GUARDRAIL 3 EAT TYPE 2
STATION - STATION LOCATION (LF) (EACH) (EACH)

45+73'C' - 48+76'C' RT 250.0 1 1
46+83'C' - 50+11'C' LT 275.0 1 1
57+00'C' - 60+53'C' RT 300.0 1 1
57+68'C' - 61+46'C' LT 325.0 1 1

1,150.0 4 4

MGS GUARDRAIL AND TERMINALS

618.0100

PROJECT ID EACH

8200-00-70 1

PROJECT TOTAL 1

MAINTENANCE AND REPAIR OF HAUL ROADS

MAINTENANCE AND 
REPAIR OF HAUL 

ROADS

630.0120
625.0500 629.0205 SEEDING 630.0200 630.0300 630.0500

SALVAGED 627.0200 FERTILIZER MIXTURE SEEDING SEEDING SEED
TOPSOIL MULCHING TYPE A NO. 20 TEMPORARY BORROW PIT WATER

STATION - STATION LOCATION (SY) (SY) (CWT) (LB) (LB) (LB) (MGAL)
10+99'A' - 16+21'A' RT 783 -- 0.7 30 30 -- 21
12+20'A' - 15+77'A' LT 544 -- 0.5 21 21 -- 17
21+99'B' - 25+62'B' RT 1,056 -- 0.8 35 35 -- 29
22+27'B' - 25+50'B' LT 1,118 -- 0.8 36 36 -- 30
45+49'C' - 48+76'C' RT 986 -- 0.7 29 29 -- 24
46+17'C' - 50+17'C' LT 1,279 -- 0.9 38 38 -- 28
56+11'C' - 60+57'C' RT 1,157 -- 0.8 35 35 -- 28
57+58'C' - 61+65'C' LT 1,575 -- 1.1 46 46 -- 40

BORROW PIT -- 1,111 0.1 -- -- 30 25
-- 2,004 2 70 70 5 58

PROJECT TOTALS 8,498 3,115 8.0 340 340 35 300

UNDISTRIBUTED

SALVAGED TOPSOIL, MULCHING, FERTILIZER, SEEDING, & TEMPORARY SEEDING



PROJECT  NO:  8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA MISCELLANEOUS QUANTITIES SHEET E
FILE  NAME  :  …\030201_mq.ppt PLOT   DATE   : 7/31/2019 11:45 AM PLOT   SCALE  :   1.000000:1.000000

3

WISDOT / CADDS   SHEET    42PLOT   NAME  :  030201_mqPLOT   BY   :   

3

628.2004 628.1910
628.1520 EROSION 628.7504 628.1905 MOBILIZATIONS

628.1504 SILT MAT TEMPORARY MOBILIZATIONS EMERGENCY
SILT FENCE CLASS I DITCH EROSION EROSION

FENCE MAINTENANCE TYPE B CHECKS CONTROL CONTROL
STATION - STATION LOCATION (LF) (LF) (SY) (LF) (EACH) (EACH)

12+10'A' - 15+50'A' RT 264 264 -- 24 -- --
12+10'A' - 15+50'A' RT -- -- 922 -- -- --
12+20'A' - 15+80'A' LT 332 332 -- 16 -- --
12+20'A' - 15+80'A' LT -- -- 743 -- -- --
22+00'B' - 25+60'B' RT -- -- 1291 -- -- --
22+00'B' - 25+60'B' RT 155 155 -- 16 -- --
22+90'B' - 25+70'B' LT -- -- 1345 -- -- --
22+90'B' - 25+70'B' LT 275 275 -- -- -- --
45+45'C' - 48+90'C' RT 156 156 -- 32 -- --
45+45'C' - 48+90'C' RT -- -- 957 -- -- --
46+15'C' - 50+10'C' LT 347 347 -- 16 -- --
46+15'C' - 50+10'C' LT -- -- 1239 -- -- --
56+10'C' - 60+60'C' RT 322 322 -- 48 -- --
56+10'C' - 60+60'C' RT -- -- 917 -- -- --
57+50'C' - 61+55'C' LT 284 284 -- 32 -- --
57+50'C' - 61+55'C' LT -- -- 1440 -- -- --

UNDISTRIBUTED 535 535 2216 46 5 4

PROJECT TOTALS 2,670 2,670 11,070 230 5 4

EROSION CONTROL ITEMS

637.2210 637.2230 634.0616
SIGNS SIGNS POSTS
TYPE II TYPE I I WOOD

REFLECTIVE H REFLECTIVE F 4X6-INCH-16 FT
STATION LOCATION (SF) (SF) (EACH) DESCRIPTION

11+95'A' LT -- 5.56 1 NO PASSING ZONE
23+90'B' LT -- 5.56 1 NO PASSING ZONE
46+49'C' RT 7.50 -- 1 SPEED LIMIT 45 MPH
60+28'C' RT 7.50 -- 1 SPEED LIMIT 25 MPH
60+95'C' LT 7.50 -- 1 SPEED LIMIT 45 MPH

PROJECT TOTALS 22.50 11.12 5

SIGNS TYPE II AND POSTS

638.2602 638.3000
REMOVING REMOVING

SIGNS SMALL
TYPE II SIGN SUPPORTS

STATION LOCATION (EACH) (EACH) DESCRIPTION

11+95'A' LT 1 1 NO PASSING
23+90'B' LT 1 1 NO PASSING
46+49'C' RT 1 1 SPEED LIMIT 45 MPH
60+28'C' RT 1 1 SPEED LIMIT 25 MPH
61+50'C' LT 1 1 SPEED LIMIT 45 MPH

PROJECT TOTALS 5 5

REMOVING SIGNS TYPE II AND REMOVING SMALL SIGN SUPPORTS643.0920 643.1000
TRAFFIC TRAFFIC

CONTROL CONTROL
DAYS COVERING SIGNS SIGNS FIXED

IN TYPE II MESSAGE
ROADWAY SERVICE NO. (DAYS) NO.  (DAYS) NO. (DAYS) NO. (SF) NO. (DAYS) COMMENTS

STH 27 303 86 26,058 166 50,298 75 22725 9 -- 2 196 DETOUR SIGNING, 3 CYLCES

STH 29 303 -- -- -- -- 137 41511 18 108 1 98 DETOUR SIGNING, 3 CYLCES

STH 178 303 -- -- -- -- 78 23634 -- -- -- -- DETOUR SIGNING, 3 CYLCES

STH 64 303 -- -- -- -- 32 9696 21 -- -- -- DETOUR SIGNING, 3 CYLCES

3rd ST 303 -- -- -- -- 4 1212 -- -- -- -- DETOUR SIGNING, 3 CYLCES

PROJECT TOTALS 26,058 50,298 1,212 48 108 294

PCMS

WARNING
LIGHTS

643.0705

TRAFFIC CONTROL - DRUMS, BARRICADES, WARNING LIGHTS, ARROW BOARDS, AND SIGNS

643.1050
TRAFFIC

CONTROL
SIGNS643.0900

643.0420

SIGNS
BARRICADES

TYPE ATYPE I I I



PROJECT  NO:  8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA MISCELLANEOUS QUANTITIES SHEET E
FILE  NAME  :  …\030201_mq.ppt PLOT   DATE   : 7/31/2019 6:53 AM PLOT   SCALE  :   1.000000:1.000000

3

WISDOT / CADDS   SHEET    42PLOT   NAME  :  030201_mqPLOT   BY   :   

3

649.0150
646.9000 TEMPORARY

EPOXY 4-INCH MARKING MARKING LINE
REMOVAL REMOVABLE

YELLOW WHITE LINE 4-INCH TAPE 4-INCH
STATION - STATION (LF) (LF) (LF) (LF) COMMENTS

12+11'A' - 15+76'A' 456 730 836 --
21+90'B' - 25+76'B' 622 772 1,032 --
45+50'C' - 50+17'C' 934 934 1,468 --
56+11'C' - 61+65'C' 1,108 1,108 1,776 --

UNDISTRIBUTED -- -- -- 1,200 TEMPORARY MARKING FOR FESTIVAL EVENTS IF NEEDED
SUBTOTALS 3,120 3,544 5,112 1,200

TOTAL FOR 646.0106

PROJECT TOTALS 5,112 1,200

646.0120

6,664

6,664

PAVEMENT MARKING 

650.4500 650.5000 650.9910 650.9920
CONSTRUCTION CONSTRUCTION CONSTRUCTION CONSTRUCTION

STAKING STAKING STAKING SUPPLEMENTAL CONTROL STAKING SLOPE
SUBGRADE BASE (PROJECT) STAKES

STATION - STATION (LF) (LF) (LS) (LF)

12+11'A' - 15+76'A' 100 100 -- 365
21+90'B' - 25+76'B' 100 100 -- 386
45+50'C' - 50+17'C' 100 100 -- 467
56+11'C' - 61+65'C' 110 110 -- 554

PROJECT TOTALS 410 410 1 1,772

CONSTRUCTION STAKING 690.0150
SAWING
ASPHALT

STATION - STATION LOCATION (LF)
12+11'A' - 13+50'A' LT & RT 260
14+50'A' - 15+76'A' LT & RT 252
21+90'B' - 23+50'B' LT & RT 324
24+50'B' - 25+76'B' LT & RT 271
46+18'C' - 47+19'C' LT & RT 145
48+19'C' - 50+17'C' LT & RT 239
56+77'C' - 58+07'C' LT & RT 173
59+17'C' - 61+26'C' LT & RT 246

PROJECT TOTALS 1,910

SAWING ASPHALT















E

E

E

EEE

EEE

E
E

E

E

TT

TTT

T
T

T
T

T

TT

E

55



W
Z

FO FO

FO FO
FO

FO FO FO FO FO FO

FO FO

OH OH OH OH OH OH OH OH OH OH OH OH

TTTT

TT

T

T
TTTT

E

55



BLDG

BLDG

BLDG

GUY

GUY

GUY

GUY

W
V

W
V

M
H

M
H

M
H

W
V

W
V

M
H

E

FO
FO

FO
FO FO FO FO FO FO FO

G

GG

G
G

GG

G

G

GG
G

G

OH
OH

OH
OH

OH OH OH OH OH OH OH OH OH

OH OH OH OH OH OH OH OH OH OH OH OH OH

OH

O
H

OHOH
OH

OH

SAN
SAN

SAN
SAN

SAN
SAN SAN SAN SAN

SAN SAN SAN SAN

TV

TV

TV TV TV TV TV TV TV TV

W
W

W

W

W W W W W W W W W

W

W

W
W

E

55



GUY

GUY

GUY

GUY
GUY

GUY

W
V

W
V

M
H

M
H M

H

W
V

GV

G
G

G
G

G
GGGG

GGGG

G

OH OH OH OH OH OH
OH

OH OH
OH

OH
OH

OH

O
H

OH OH OH OH OH OH OH OH OH
OH

OH

OH

O
H

SAN SAN SAN SAN

SAN
SAN

SAN

SAN
SAN

SAN

SAN

W W W

W

W

W

W

E

55



Standard Detail Drawing List 

 

 

 

6 

 

 

6 

08E08-03       TYPICAL INSTALLATIONS OF EROSION BALES / TEMPORARY DITCH CHECKS 
08E09-06       SILT FENCE  
12A03-10       NAME PLATE (STRUCTURES)  
13C19-01       HMA LONGITUDINAL JOINTS 
14B42-06A      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-06B      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-06C      MIDWEST GUARDRAIL SYSTEM (MGS) GUARDRAIL 
14B42-06D      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) 
14B47-02A      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-02B      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
14B47-02C      MIDWEST GUARDRAIL SYSTEM (MGS) TYPE 2 TERMINAL 
15C02-07A      BARRICADES AND SIGNS FOR MAINLINE CLOSURES  
15C02-07B      BARRICADES AND SIGNS FOR VARIOUS CLOSURES  
15C02-07C      DETOUR SIGNING FOR MAINLINE CLOSURES  
15C03-05       BARRICADES AND SIGNS FOR SIDEROAD CLOSURES  
15C08-19A      LONGITUDINAL MARKING (MAINLINE)  
15C11-07B      CHANNELIZING DEVICES DRUMS, CONES, BARRICADES AND VERTICAL PANELS 
15D38-02A      TEMPORARY TRAFFIC CONTROL SIGN MOUNTING 
15D38-02B      ATTACHMENT OF SIGNS TO POSTS 
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GENERAL NOTES
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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.

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
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F
IN

IS
H

E
D

S
H

O
U

L
D

E
R

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 

1

8

" 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 

1

2

"

FILL WITH

FOUNDATION

BACKFILL

20" MIMIMUM EMBEDMENT IN SOLID

ROCK IF SHORTENED POST IS USED

WHERE "A" IS 
≤

 22"

7 

1

8

"

3

1

1

7

7

7"

12"

7 

1

8

"

6"

2

1' - 2 

1

4

"

HOLE DIAMETER:

WOOD 

3

4

"

PLASTIC 

5

8

"

8"

6"

3

4

" DIA.

HOLE

3

4

"

3

4

"

7 

1

8

"

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 

1

4

"

DIRECTION

OF TRAFFIC

DIRECTION

OF TRAFFIC

7

TOTAL POST LENGTH FOR TYPE K IS 7' - 0".

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

7"

END VIEW

SETTING STEEL OR WOOD POST IN ROCK
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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.  RAIL SPLICE LOCATIONS ARE THE ONLY

ACCEPTABLE LOCATIONS FOR REFLECTORS.

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 

1

2

" C -C

POST SPACING

3' 1 

1

2

" C - C

POST SPACING

6' 3" C - C

POST SPACING

3' - 1 

1

2

" 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
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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)

C

L

       POST HOLE SLOT

3

4

" X 2 

1

2

"

POST BOLT

SLOT

12 

1

2

" LAP

8 

1

2

" 2"2"

GUARDRAIL

SPLICE BOLT

(TYPICAL

GUARDRAIL SPLICE

BOLT REQUIRED AT

REFLECTOR LOCATIONS

FINISHED SHOULDER

POST BOLT

(TYPICAL)
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12 GAGE
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SYMMETRICAL

ABOUT

3' - 1 

1

2

" C - C

POST SPACING

3' - 1 

1

2

" C - C

POST SPACING

3' - 1 

1

2

" C - C

POST SPACING
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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 

5

16

"

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 

1

16

"
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1

16

"

1 

5

16

"

5

8

"

15

16

"

1 

5

16

"

5

8

"

15

16

"

1'-7"

T

L

5

16

"

7

32

"

5

8

"

45°

5

8

" - 11

THREAD

PITCH

DIRECTION OF TRAFFIC

C

L

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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D
S

D
D
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B
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MISSING POST IN NORMAL BEAM GUARD RUN

MISSING POST IN NORMAL BEAM GUARD RUN NEAR EAT

MISSING POST IN NORMAL BEAM GUARD RUN

NEAR FLARED BEAM GUARD

MISSING POST NEAR APPROACH THRIE BEAM TRANSITION

MISSING POST IN NORMAL BEAM GUARD RUN

NEAR TYPE 2 TERMINAL

CROSS SECTION VIEW

2

.

5

:

1

 

 

M

A

X

.

MINIMUM OF 2 FEET OF GRADING BEHIND POST.

SEE SDD 14B45 FOR MORE DETAILS.

SEE SDD 14B47 FOR MORE DETAILS.

SEE SDD 14B44 FOR MORE DETAILS.

SEE MISSING POST IN NORMAL BEAM GUARD RUN FOR DISTANCE TO

NEXT MISSING POST AND AREA FOR WELL DRAINED,  COMPACTED

SOILS.

SEE PLAN FOR SHOULDER DESIGN.

1

2

3

4

5

6

6

1

1

1

1

1

43' - 9" ≥ 12' - 6"

≥ 75' - 0" 5

3

1

ASYMMETRICAL

TRANSITION

2

≥ 28' 1 

1

2

"

≥ 34' - 4 

1

2

" 5

≥ 56' - 3"

≥ 43' -9"

12' - 6"4 5

START OF TANGENT MGS

FLARED GUARDRAIL

≥ 25' - 0"

5≥ 31' - 3"

1

6
6

S
D

D
S

D
D

1
4

B
4

2
 
-
 
0

6
d

1
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B
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H
IN

G
E

 P
O

IN
T

 L
IN

E

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

SECTION C - C

TYPICAL AT POST NOS. 3 - 9

SECTION B - B

TYPICAL AT POST NO. 2

SECTION A - A

TYPICAL AT POST NO. 1

DETAIL "A"

DETAIL "B"

ELEVATION

PLAN

GENERAL NOTES

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 

1

2

" 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 

1

2

"

31"

SYSTEM LENGTH  53' 1 

1

2

"

MGS BEAM

GUARD (MGS)

(SEE OTHER

DETAILS)

DIRECTION OF TRAVEL

SLOPE  10:1

OR FLATTER

TO HINGE POINT

2' - 0" OFFSET

TO FACE OF RAIL

25:1 FLARE

SLOPE

10:1  MAX.

5' - 0" MIN.

TO HINGE

POINT

SLOPESLOPE

A

A

15:1  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 

1

2

" 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

6
6

S
D

D
S

D
D

1
4

B
4

4
 
-
 
0

4
a

1
4

B
4

4
 
-
 
0

4
a

STATE OF WISCONSIN

DEPARTMENT OF TRANSPORTATION

MIDWEST GUARDRAIL SYSTEM

ENERGY ABSORBING TERMINAL

(MGS)



FRONT VIEW

SECTION A - A

DESCRIPTION

BILL OF MATERIALS

E9

A
A

GENERIC ANCHOR CABLE BOX

E9

BEARING PLATE

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

GENERIC GROUND STRUT

5"

8"

4"

8"

1 

1

16

"  Ø HOLE

6
6
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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

UPPER POST NO. 1

E1

LOWER POST NO. 1

E2

F

F

REFLECTIVE SHEETING DETAIL

E

18"

18"

14

UPPER POST NO. 2

E15

ALTERNATE WOOD

BLOCKOUT DETAIL

E16

TOP VIEW

LOWER POST NO. 2

WOOD BLOCKOUT

4

1' - 2 

1

4

"

12"

7 

1

8

"

3

4

" DIA. HOLE

3

4

" DIA. HOLE

SIDE VIEW

E.A.T. MARKER POST

13

WOOD CRT POST

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 

1

2

" DIA. HOLES

7"

6"

45°

6
6
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D
S
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D

1
4

B
4

4
 
-
 
0

4
c

1
4

B
4

4
 
-
 
0

4
c

STATE OF WISCONSIN

DEPARTMENT OF TRANSPORTATION

APPROVED

DATE ROADWAY STANDARDS DEVELOPMENT

UNIT SUPERVISOR

/S/

FHWA

MIDWEST GUARDRAIL SYSTEM

ENERGY ABSORBING TERMINAL

(MGS)

7/2018 Rodney Taylor



6�
" R

PLAN VIEW

FRONT VIEW

3" MIN.

CONTOUR TO FIT

OVER W-BEAM

30°

2’-0" APPROX.

8�"2�"

SPLICE BOLT SLOT

1’
-
0
�

"

1’
-
4
"
 
A

P
P

R
O

X
.

DEPARTMENT OF TRANSPORTATION
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66

END RAIL DETAIL

FRONT VIEW

PLAN VIEW

3"

POST NO. 1

DETAIL A

SEE DETAIL A

6’-3"

FOUNDATION TUBE FOUNDATION TUBE

WOOD POST

BREAKAWAY WOOD POST

BREAKAWAY

WOOD POST

BREAKAWAY

ROUNDED

END SECTION

BRACKET

ANCHOR

CABLE

BCT ANCHOR WOOD POST

BREAKAWAY

CABLE

BCT ANCHOR

BRACKET

ANCHOR

GROUND STRUT

GENERAL NOTES

ROUNDED

END SECTION

WOOD POST

BREAKWAY 

CABLE

BCT ANCHOR 

5 �"

(TYPICAL)

POST BOLT

SECTION ROUNDED

W BEAM END 

(0.105" NOMINAL)

12 GA. STEEL 

THICKNESS

BASE METAL 

31"

(8D MIN.)

NAILS

2 - GALV. 

A
A

STANDARD STEEL RAIL.

W-BEAM END SECTION ROUNDED HAS THE SAME MATERIAL PROPERTIES AS

SYSTEM (MGS) TYPE 2 TERMINAL

MIDWEST GUARDRAIL

WOOD POST

BREAKAWAY

FOUNDATION TUBE

(TYPICAL)

TUBE BOLT

FOUNDATION

(TYPICAL)

TUBE BOLT

FOUNDATION

2’-0"

4:1  (TYPICAL)

BEARING PLATE

ANCHOR CABLE

SECTION A-A

(TYPICAL)

W-BEAM RAIL

SEE SDD 14 B 42 FOR MORE INFORMATION.

2’-0" MINIMUM

(TYPICAL)

W-BEAM RAIL

MATCH SHOULDER

(SEE OTHER DETAILS)

PAY LIMITS MGS GUARDRAIL

(TYPICAL)

W-BEAM RAIL

(TYPICAL)

TUBE BOLT

FOUNDATION

(TYPICAL)

STRUT BOLT

GROUND

(TYPICAL)

STRUT BOLT

GROUND

BOLT (TYPICAL)

END SECTION

GROUND 

FINISHED 

FOUNDATION TUBE

SLEEVE

SCHEDULE 40 PIPE

2" DIA. X 6" LONG

GROUNG STRUT NOT SHOWN FOR CLARITY.

A

B

B

A
A

PLATE

BEARING 

CABLE

ANCHOR 

5"

GROUND.

TOP OF FOUNDATION TUBE SHALL BE NO MORE THAN 3" ABOVE FINISHED

FOR NEW CONSTRUCTION TOP OF RAIL IS 31" + 1".

FOR EXISTING INSTALLATIONS TOP OF RAIL IS BETWEEN 27�" TO 32" + 1".

S
.
D
.
D
.
 
1
4
 

B
 

4
7
-
2
a

S
.
D
.
D
.
 
1
4
 

B
 

4
7
-
2
a

7’-5�"

3’-9�"

SPLICE BOLTS.

END SECTION BOLTS AND NUTS HAVE THE SAME MATERIAL REQUIREMENTS AS 

BOLTS (TYPICAL)

ANCHOR BRACKET

ONE WASHER UNDER NUT.

�" DIAMETER FLAT WASHERS.  INSTALL ONE WASHER UNDER BOLT HEAD AND

FOUNDATION TUBE BOLTS REQUIRE ASTM A563 A NUT AND TWO ASTM F844 

FOUNDATION TUBE BOLTS ARE �"  DIAMETER ASTM A307 HEX HEAD BOLT. 

� " X 1�"

BOLT HEAD AND ONE WASHER UNDER NUT.

TWO ASTM F844 �"  DIAMETER FLAT WASHERS.  INSTALL ONE WASHER UNDER

HEX HEAD BOLT.  ANCHOR BRACKET BOLTS REQUIRE ASTM A563 A NUT AND

ANCHOR BRACKET AND GROUND STRUT BOLTS ARE A �" DIAMETER ASTM A307 
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FOUNDATION TUBE

BREAKAWAY WOOD POST

BCT ANCHOR CABLE

BEARING PLATE

ANCHOR CABLE
DETAIL B

FRONT VIEW SIDE VIEW

PLAN VIEW

FRONT VIEW SIDE VIEW

SIDE VIEW FRONT VIEW

TS 8x6x0.1875

6"

8"

6"

3" 1" 4"

8"

6’-O"

�" DIA.

1’-5"

1" DIA.

PLAN VIEW

5�"

2�"

7�"

3’-10"

�" DIA.

�" DIA.

7�"

2’-4�"

2�" DIA.

SEE DETAIL B

CABLE END NUT A325

HEAVY HEX

1" DIA.  

WASHER A325

1" DIA. 

6’-8"

4’-2"

1’-3" �"

1�" DIA.
5"

8"

8"

4"

5"

1�"

7"

1" DIA.

ENTIRE LENGTH

1" - 8UNC THREADED

5�"

7�"

3�"

GENERAL NOTES

1’-11�"

SYSTEM (MGS) TYPE 2 TERMINAL

MIDWEST GUARDRAIL 

1�" DIA.

S
.
D
.
D
.
 
1
4
 

B
 

4
7
-
2
b S

.
D
.
D
.
 
1
4
 

B
 

4
7
-
2

b

IS TO BE TAUT.

SAE GRADE 5.  MINIMUM BREAKING STRENGTH OF WIRE ROPE IS 43,000 LB.   WIRE ROPE 

ACCORDING TO ASTM A123.  TREADED STUD SHALL CONFORM TO ASTM A325 OR

HOT-ROLLED CARBON STEEL CONFORMING TO ASTM A576 GRADE 1035 AND GALVANIZED

SWAGED FITTINGS AND STUD ARE REQUIRED.  END FITTING SHALL BE MACHINED FROM

BCT ANCHOR CABLE IS A �" DIAMETER 6X19 IWRC IPS GALVANIZED WIRE ROPE.  THE
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APPROVED

DATE

FHWA

66

ENGINEER

ROADWAY STANDARDS DEVELOPMENT

FRONT VIEW

PLAN VIEW

6’-6"

6’-3"

GROUND STRUT DETAIL

STRUT

YOKE

STRUT DETAIL

YOKE DETAIL

ANCHOR BRACKET

1’-4"

3"

6"

5�"

�"

8�"

4" 2"4" 4"

5�" 1�"

1"

55°

3"

1�"

2�"

1�" DIA.

1�"

�"

5’-7"

8�" 4"

2�"

2"

1’-4"

3�
"

1�"

35°

�" R.

�" R.

SYSTEM (MGS) TYPE 2 TERMINAL

MIDWEST GUARDRAIL 

BEARING PLATE

ANCHOR BRACKET
STRUT YOKE

�" �"

BEARING PLATE

ANCHOR BRACKET

BEARING PLATE

ANCHOR BRACKET

�"5�"

(TYPICAL)

�" R.

2" x �" DIA.

3"

1�"

4�"

�" �" R.

�" R.

(TYPICAL)

STRUT 6X3 10 GAUGE

/S/ Jerry H. Zogg
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THREE SIDES

�

June 2014



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

ROAD
LOCAL

MILES
CLOSED

AHEAD
TRAFFICONLY

____ 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

ROAD
LOCAL

MILES
CLOSED

AHEAD
TRAFFICONLY

____

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 

1

2

   MILE FROM

DETOUR ROUTE ( 1000 FEET IF URBAN )

WORK ZONE GREATER THAN OR EQUAL TO 

1

2

   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

PROVISIONS

ROAD  CLOSED
THRU  TRAFFIC

TO
ROAD  CLOSED
THRU  TRAFFIC

TO

R11-4

2

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

ROAD
LOCAL

MILES
CLOSED

AHEAD
TRAFFICONLY

____BRIDGE  OUT
MILES AHEAD____

OR

R11-3

R11-3C

5

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      THROUGH

1 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

6
6

S
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D
S

D
D

1
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C
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a
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FHWA

BARRICADES AND SIGNS

FOR MAINLINE CLOSURES

November 2018 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.
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MATCH POINT

THIS DRAWING PROVIDES GENERAL GUIDANCE

ON TYPICAL DETOUR SIGN LAYOUT AND SPACING.

SEE PROJECT DETOUR SIGNING SHEETS FOR

SPECIFIC DETAILS FOR EACH PROJECT.

GENERAL NOTES

WORK AREA

THE EXACT NUMBER, LOCATION AND SPACING OF ALL SIGNS SHALL BE ADJUSTED TO FIT FIELD CONDITIONS AS

APPROVED BY THE ENGINEER.

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. SEE SPECIFIC PROJECT DETOUR SIGNING

DETAIL SHEETS. MODIFY EXISTING SIGNS WHERE POSSIBLE.

THE SPACING BETWEEN TRAFFIC CONTROL AND DETOUR SIGNS SHOULD BE ADJUSTED TO NOT CONFLICT WITH AND TO

PROVIDE A DESIRABLE MINIMUM OF 200 FEET CLEARANCE TO EXISTING SIGNS THAT WILL REMAIN IN PLACE.

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.

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

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

SIGN SIZES SHALL BE AS FOLLOWS:

     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" (30" X 30" IF NEEDED TO MATCH EXISTING SIGNS)

     M05-1 AND M06-1 SHALL BE 21" X 21" (30" X 30" IF NEEDED TO MATCH EXISTING SIGNS)

     M4-9 AND M4-59 SHALL BE 30" X 24"

     M4-8a SHALL BE 24" X 18"

     G20-51 SHALL BE 60" X 24"

     W20-2A SHALL BE 48" X 48"

     D1-X SHALL BE AS SHOWN ON SPECIFIC PROJECT SIGNING DETAIL SHEETS.

OPTIONAL SIGNS. SEE SPECIFIC PROJECT DETOUR SIGNING DETAIL SHEETS.

FOR A TOWN ROAD OR LOCAL STREET DETOURED ONTO A STATE TRUNK HIGHWAY, PLACE A ROAD NAME PLAQUE

ABOVE THE M4-9 SIGN AS SPECIFIED IN THE CONTRACT.
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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.

PLACED PRIOR TO THE SIGN REMOVAL,  OR A FLAGGER SHALL BE PROVIDED UNTIL THE SIGN IS

IF A "STOP" SIGN MUST BE REMOVED FOR A WORK OPERATION,  A TEMPORARY "STOP" SIGN SHALL BE

RE-ESTABLISHED.

PORTABLE SUPPORTS.

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

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 SIGNS SHALL NOT COVER ANY PORTION OF THE MIDDLE OR BOTTOM RAILS.

ALL SIGNS SHALL BE 48" X 48" UNLESS OTHERWISE NOTED BELOW:

R11-2 SHALL BE 48" X 30".

DETAIL 1

DETAIL 2

DETAIL 3
DETAIL 4

*OMIT THE "ROAD CLOSED 500 FT." SIGN IF

THE LAST INTERSECTION IS 500 FT. OR LESS

FROM THE WORK ZONE.

**500' MAX. OR AT LAST INTERSECTION

WHICHEVER IS CLOSER.

THE SPACING BETWEEN TRAFFIC CONTROL SIGNS SHOULD BE ADJUSTED TO NOT CONFLICT WITH AND SHOULD

BARRICADES THAT MUST BE MOVED FOR A WORK OPERATION SHALL BE IMMEDIATELY RE-ESTABLISHED UPON

PROVIDE A DESIRABLE MINIMUM OF 200 FEET CLEARANCE TO EXISTING SIGNS THAT WILL REMAIN IN PLACE.

A A

A A

A

AA

A A

A A

R11-4 AND R11-3 SHALL BE 60" X 30".

THE R11-2, R11-3 AND R11-4 SIGNS PLACED ON BARRICADES SHALL COVER NO MORE THAN THE TOP RAIL.

XX MILES AHEAD

BRIDGE OUT

SIGN ON BARRICADE
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FOR BRIDGE OR CULVERT
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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
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TYPE III BARRICADE

IF SIGN MOUNTED, DO NOT COVER MORE THAN 50% OF THE TOP
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(SQ.  FT.)

INSTALLATION

AREA OF SIGN

(MIN)

D
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GREATER THAN 20

4’
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LOCATION
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GENERAL NOTES
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SQUARE UPPER SECTION

2" STEEL TUBULAR
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ANCHOR BOLT AND NUT

�" ZINC PLATED CORNER 

ALL FOUR SIDES

SPACED 1" C-C

ALL HOLES �"

A
SECTION A-A
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2�" SQUARE X 36"
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1
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(SQ. FT.)

INSTALLATION
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TO 27
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BE MOUNTED ON MULTIPLE POSTS (SEE ABOVE TABLE). 

SIGNS WIDER THAN 3 FEET OR LARGER THAN 9 SQ. FT. SHALL
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48" OR LESS AND

4" X 6" WOOD POST

POST MOUNTING DETAIL FOR TEMPORARY TRAFFIC CONTROL FIXED MESSAGE SIGNS

TUBULAR STEEL POSTS

1�" DIAMETER HOLES

1�" DIAMETER HOLES

1�" DIAMETER HOLES

1�" DIAMETER

OF TRAFFIC

DIRECTION

3  FOR SIGNS REQUIRING 4 POSTS,  SPACE INTERMEDIATE POSTS EVENLY.

OF SIGNS IS MEASURED FROM THE CURB FLOWLINE.

VERTICAL CLEARANCE MAY BE REDUCED TO 5 FOOT MINIMUM.  OFFSET

FROM THE TOP OF THE CURB.  IF NO SIDEWALK AND NO PARKING,

THE ABSENCE OF SIDEWALK, VERTICAL CLEARANCE IS MEASURED

ADJACENT TO THE ROADWAY OR PARKING IS PERMITTED.   IN

HEIGHT IS TYPICALLY MEASURED WHERE THERE IS SIDEWALK

MANDATE THE VERTICAL CLEARANCE ILLUSTRATED.  THAT

THE EXISTENCE OF CURB AND GUTTER DOES NOT IN ITSELF

6 FEET FROM THE EDGE OF PAVEMENT (EDGE LINE LOCATION)  UNLESS

BE ADJUSTED TO AVOID THE DITCH FLOWLINE.

OTHERWISE DIRECTED BY THE PROJECT ENGINEER.  LATERAL OFFSET SHOULD

SIGN MOUNTING

TEMPORARY TRAFFIC CONTROL
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TO POSTS

ATTACHMENT OF SIGNS 

 ABOVE THE TOP OF THE POST

SIGN SHALL BE MOUNTED TO PROJECT

WOOD POSTS (4" x 4" or 4" x 6")

LAG SCREWS  -

MACHINE BOLTS -

�" X 3"

MACHINE BOLTS  -

SQUARE STEEL POSTS (2" x 2")

�" (6605-9-6) BULB-TITE, TRI-FOLD, ALUMINUM BODY/MANDREL

O.D. FLANGE .720-.765 INCH, GRIP RANGE .042-.375 INCH

RIVETS -

WASHERS (ALL POSTS) -

1-1/4" O.D. X �" I.D. X �" STEEL

*

WASHER

STEEL

WASHER

STEEL

*

*

WASHER

NYLON

WASHER

STEEL

FACE

SIGN

1"+ 1/2"
-

WASHER PLACEMENT WHEN SIGN

HAS OTHER THAN TYPE H OR

TYPE F FACE

A.

B.

DESIGNATION: A 153,  CLASS D,  OR SC 3

HOT DIP GALVANIZED IN ACCORDANCE WITH ASTM

DESIGNATION: B 633,  TYPE III,  SC 3

ELECTRO-GALVANIZED IN ACCORDANCE WITH ASTM

COATING TO PERMIT THE NUTS TO RUN FREELY ON THE BOLTS.

SUFFICIENT ALLOWANCE FOR THE CADMIUM PLATE OR GALVANIZED

THREADS ON BOLTS AND NUTS SHALL BE MANUFACTURED WITH

�" X 6-1/2"  OR 7" LENGTH W/ NUTS

�" X 3-1/4"  LENGTH W/ NUTS

1-1/4" O.D. X �" I.D. X .080 NYLON FOR ALL TYPE H SIGNS

SHALL HAVE HEXAGONAL HEADS AND SHALL BE EITHER:

NUTS, BOLTS AND LAGS USED FOR MOUNTING SIGNS

9 SQ.  FT.  REQUIRE THE USE OF 3 FASTENERS.

FOR A SINGLE POST INSTALLATION,  ALL SIGNS GREATER THAN

OF FASTENERS PER SIGN VARIES WITH THE SIGN AREA.

ONE OR THE OTHER SYSTEM SHALL BE USED.  ACTUAL NUMBER

ILLUSTRATION PURPOSES.  ON ANY INDIVIDUAL SIGN,  EITHER

TWO DIFFERENT FASTENING SYSTEMS ARE SHOWN FOR

June 2017 /S/ Andrew Heidtke

WORK ZONE ENGINEER





D

GENERAL NOTES

D

*

D
D

*

URBAN AREA

6’-3"-+

**

*

RURAL  AREA  (See Note 2)

**

7’-3"-+

**

6’-3"+-
5’-3"-+

+

+

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

TYPICAL INSTALLATION    

+

  throughout length of project.

OF PERMANENT TYPE II  

SIGNS ON SINGLE POSTS 

2’  Min - 4’  Max (See Note 6)

2’  Min - 4’  Max (See Note 6)

   multiple posts.  Refer to plate A4-4.

of a sub-sign.

with existing signs or consistent

7. The (  ) tolerance for mounting

height is 3 inches.

Location

White Edgeline

Location

White Edgeline

Outside Edge

Outside Edge

of Gravel

of Gravel

by project engineer.

gravel,  whichever is greater unless directed

location)  or 2 feet from outside edge of 

feet from the edge of pavement (edge line

6 feet from edge of a paved shoulder or 12 

mounting height is 7’- 3" (  ) or

( )

( )

( )
( )
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3. For expressways and freeways,

5. Minimum mounting height for signs

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

Curb Flowline

Curb Flowline

A4-10 sign plate.

   or larger,  shall  be mounted on

8/21/17 A4-3.21

(  Sq. Ft. )

D

4’

5’

20  or Less

Greater than 20

POST EMBEDMENT DEPTH

Area of Sign

Installation

(  Min )

sign (W1-8),  Roundabout Chevron panel  (R6-4B),

Enhanced Reference Markers,  Clearance Markers

(W5-52),  Mile Markers (D10 series),  In Road Object

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

2.  If signs are mounted on barrier wall,  see

6’-3" (  )  depending upon existence

mounted on traffic signal   poles is 5’ - 3" (  ).

6. Offset distance shall   be consistent

Markers (W5-54)  & End of Road Markers (W5-56)

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

shall   be mounted at a height of 4’-3" (  ).

+

+

+

+

8. Folding signs shall   be mounted at a height

of 5’-3" (  ) or as directd by the Engineer. 

1.  Signs wider than 4 feet or 20 sq.ft

4. J-Assemblies are considered to be one sign

for mounting height.
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PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

18
"

3
6
"

SIGN

A

L
E

N
G

T
H
 
S

H
O

W
N
 

O
N
 

M
IS

C
. 

Q
T

Y
’S

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"



SIGN SHALL BE MOUNTED TO PROJECT

 ABOVE THE TOP OF THE POST1"+ 1/2"
-

Nuts, bolts and lags used for mounting signs

 b. Electro-galvanized in accordance with 

ASTM Designation : B 633, TYPE III, SC 3. 

Threads on bolts

 with sufficient allowance for the cadmium plate or 

galvanized coating to permit the nuts to run freely

 on the bolts.

shall  have hexagonal  heads and shall  be either :

and nuts shall  be manufactured

*

*

  

*  Two different fastening systems are shown for

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

ATTACHMENT OF SIGNS        one or the other system shall  be used.  Actual  number

      illustration purposes.   On any individual  sign,  either

    TO  POSTS    

MACHINE BOLTS  -

LAG SCREWS  -

WOOD POSTS (4" x 4" or 4" x 6")

        normally there are two.   For a single post installation, 

        of fasteners per sign varies with the sign area,  but

washer

nylon
washer
steel

steel
washer
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ESHEET NO:

C:\CAEfiles\Projects\tr_stdplate\A48.DGNFILE NAME : 11-AUG-2016 11:35PLOT DATE : PLOT BY : $$...plotuser...$$
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        all  signs greater than 9 sq. ft.  require the use of

        3 fasteners.

a. Hot dip  galvanized in accordance

with ASTM Designation: A 153, Class D, or SC 3

SQUARE STEEL POSTS (2" x 2")

WASHERS (ALL POSTS) -

1-1/4" O.D. X �" I.D. X �" STEEL

RIVETS - �" (6605-9-6) BULB-TITE, TRI-FOLD, ALUMINUM BODY/MANDREL

O.D. FLANGE .720-.765 INCH, GRIP RANGE .042-.375 INCH

A4-8.8

STRINGER BOLTING TO ALUMINUM SIGNS (SEE SIGN PLATE A4-18)

MACHINE BOLTS  -

�" X 3-1/4" Length w/ nuts (NO STRINGER ON BACK OF SIGN)

�" X 5" Length w/ nuts (STRINGERS ON BACK OF SIGN)

�" X 4" (STRINGERS ON BACK OF SIGN)

�" X 3" (NO STRINGERS ON BACK OF SIGN)

1-1/4" O.D. X �" I.D. X .080 NYLON 

8/11/16

�" X 1-3/4" Length w/ lock nuts



 
‘
 

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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PLATE NO.  DATE  

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�"

18
"10
"

3
�

"

3
6
"

3
6
"

18
"

13
"

18
"

L
E

N
G

T
H
 
S

H
O

W
N
 

O
N
 

M
IS

C
. 

Q
T

Y
S

L
E

N
G

T
H
 
S

H
O

W
N
 

O
N
 

M
IS

C
. 

Q
T

Y
S

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









2

3

4

5

1

SIZE
Area 

A B C D E F G H J K L M N OI P Q R S T U V W X Y Z sq. ft. 

      

  60  

      

  60  

      

      

  24  

      

  24  

      

      

 1  � 

      

 1 �  

      

      

  �   

      

  �   

      

      

  �   

      

  �   

      

      

  6   

      

  6   

      

      

 4 �  

      

 4 �  

      

      

 3 �  

      

 3 �  

      

      

      

      

      

 16 � 

      

 16 � 

      

      

      

      

      

      

      

      

      

      

      

      

      

  16  

      

  16  

      

      

 18 � 

      

 18 � 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

  10  

      

  10  

      

K L

H

H

F

F

G

C

D

E

A

B

G20-51

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

   STANDARD SIGN   

G20-51 

NOTES

1.

2. Color:

3.

 Type II

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

Background - Orange

Message  - Black

5.

adjust spacing to achieve proper balance

Message Series - Line 1  is D and Line 2 is C

 16 �  16 � 

I J
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3/14/17 G20-51.2

Round distance to nearest whole Mile and

substitute appropriate numerals and optically

Sign is         - Type F Reflective



2

3

4

5

1

SIZE
Area 

A B C D E F G H J K L M N OI P Q R S T U V W X Y Z sq. ft. 

      

  24  

  36  

  36  

  36  

      

      

      

      

      

      

 1   �

 2 �  

 2 �  

 2 �  

      

      

      

      

      

      

      

      

      

      

      

  12  

  18  

  18  

  18  

      

 5 �  

 8 �  

 8 �  

 8 �  

      

 6 �  

 9 �  

 9 �  

 9 �  

      

 10 � 

 15 � 

 15 � 

 15 � 

      

 2 �  

 5 �  

 5 �  

 5 �  

      

 8 �  

 12 � 

 12 � 

 12 � 

      

 11  �

 17 � 

 17 � 

 17 � 

      

  1   

 1  � 

 1  � 

 1  � 

      

 1  � 

 2 �  

 2 �  

 2 �  

      

 11  �

 16 � 

 16 � 

 16 � 

      

 21 � 

  33  

  33  

  33  

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 4.0  

 9.0  

 9.0  

 9.0  

I

J

K

L

N

C
N

M

O

P

G

F

H

A

A

BLACK

M1-6

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

   STATE ROUTE MARKER   

   M1-6 FOR ASSEMBLIES 

NOTES

1.

2. Color:

3.

 Type II

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

Message  - Black

BLACK
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3/16/18 M1-6.10

Sign is         - Type H Reflective

Background - White

Message Series - D except 3 number signs Series C



M3-1

2

3

4

5

1

SIZE
Area 

A B C D E F G H J K L M N OI P Q R S T U V W X Y Z sq. ft. 

      

  36   

                        

  6    

      

  7    

  10  

                                                

      

      

      

      

      

            

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

PLATE NO.  DATE  

APPROVED

WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

  24    

      

  12     1  �    

 1  �    

  �  

  �  

  � 

  �  

 2 �     2 �    

      

 10 �     7 �     8 �     10 �     9 �     8 �     1  �   

 1  �    

 2.00     

   STANDARD SIGNS   

 M3-1 thur M3-4   

   SERIES  
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  18  4.5 

 4.5 

 4.5  

A

C

D E

F
G

  9 

F
G B

 3 �  4 �   14 �  12   12 �  14   14 �   13   

JJ

H

I

NM

A

F
G B

JJ

H

I

E

R

F G

OO

F G

OO

F
G

NM

F
G

LK

F
G

LK

  36     10               1  �      �    �    18   9  3 �  4 �   14 �  12   12 �  14   14 �   13    1  �    

  36     10               1  �      �    �    18   9  3 �  4 �   14 �  12   12 �  14   14 �   13    1  �    

All  Signs         - Type H

M3-1  thru M3-4    Background -  White

Message - Black

Message - White

Message - White

Message - White

10/15/15 M3-1.14

than the remainder of the message.

5.

Note the first letter of each direction is larger

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

NOTES

1.

2. Color:

3. Message Series - C

 Type II

Message  - See note 5

Message - Green 

Background - See note 5

6.

MB3-1

MP3-1
MN3-1

MK3-1  thru MK3-4  Background - Green

MM3-1  thru MM3-4  Background - White

MN3-1  thru MN3-4  Background - Brown
MB3-2

MB3-3

MB3-4

MN3-4

M3-4 MK3-4

MM3-4

MN3-3

M3-3 MK3-3

MP3-3

MP3-2
MN3-2

M3-2
MK3-2

MB3-1  thru MB3-4  Background - Blue

MK3-1

MP3-4

MM3-3

MM3-2

MM3-1

MP3-1  thru MP3-4  Background - White

Message - Blue









MB5-1L

MN5-1L

M5-2L   

 MB5-2L 

 MN5-2L 

 MO5-2L 

A

A

D
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NOTES

1.

2. Color:

3. Corners may be square or rounded when base

as shown.  When base material  is metal, the

corners and borders shall  be rounded.

Message  - See note 4

4.

5. M5-1R same as M5-1L except arrow points right.

6. M5-2R same as M5-2L except arrow tilts right.

material  is plywood but borders shall  be rounded
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Message -  Black

Message -  Black

MB5-1  and  MB5-2  Background - Blue 

MK5-1  and  MK5-2  Background - Green 

Message - Green

MN5-1  and  MN5-2  Background - Brown 

MR5-1  and  MR5-2  Background - Brown

Background - See note 4
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MM5-1L  MM5-2L

MO5-1  and  MO5-2  Background - Orange - Type F Reflective

Message -  Blue

 MP5-1  and  MP5-2  Background - White - Type H Reflective

 M5-1  and  M5-2    Background - White

Message - White 

Message - White

MM5-1  and  MM5-2  Background - White

Message - White

Signs are         - Type H reflective except as shown

Message - Yellow 

10/15/15 M5-1.13

MK5-1L
 MK5-2L 

 MR5-2L 
 MR5-1L 
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Signs are         - Type H except as Shown

 M6-1  and  M6-2   Background - White

Message - White

Message - White

MM6-1  and MM6-2  Background - White

Message - White

MP6-1  and MP6-2  Background - White

Message - Yellow

MN6-1  and  MN6-2 Background - Brown

MO6-1  and  MO6-2 Background - Orange - Type F Reflective

MR6-1  and  MR6-2 Background - Brown

10/15/15 M6-1.15

NOTES

1.

2. Color:

3. Corners may be square or rounded when base

as shown.  When base material  is metal, the

corners and borders shall  be rounded.

Message  - See note 4

4.

material  is plywood but borders shall  be rounded

 Type II 

Message -  Black

Message -  Black

MB6-1  and MB6-2  Background - Blue 

MK6-1  and MK6-2  Background - Green

Message - Green 

Background - See note 4

Message - Blue
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PLATE NO.  DATE  
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WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

   STANDARD SIGN   

NOTES

1.

2. Color:

3. Message Series - C

 Type II

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

Background - White

Message  - Black
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Sign is         - Type H Reflective 
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NOTES

1.

2.Color:
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Message  - Black

Background - Yellow
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Line 3 is series C.
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WISCONSIN DEPT OF TRANSPORTATION

State Traffic Engineer

   STANDARD SIGN   

   W14-3     48      36     2 �      �    �   8 �     26 �     12 �    

Corners and borders shall  be rounded on all  base

Lines 1  and 2 are Series D.
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r.d.s. = 55 m.p.h.

adt = 3,100 (2021)
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.
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sta. 14+00.00

` sth 27

` sth 27

t
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.

top slab

bottom slab

horiz. const. jt.

typ.

6" level

9'-10ƒ"

43'-0"43'-0"

86'-0"
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0
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8
"

8
"

2
'-

0
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1'-0"

t
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p
.

t
y
p
.

typ.

t
y
p
.

scour critical code = 8

roadway overtopping = n/a

drainage area = 3.3  sq. mi.

waterway area = 120 sq. ft.

hw.     = el. 1001.42

vel.    = 11.1 f.p.s.

q   = 1200 c.f.s.

hw.    = el. 996.81 

vel.   = 2.7 f.p.s.

q  = 244 c.f.s.

t
y
p
.

typ.

8
'-

11
•

"2
'-

0
"

3
'-

0
"

removed

concrete abutments to be

a flat slab structure with

Existing culvert C-9-2578

` culvert

11
•

"
11
"

t
y
p
.

28'-8" - panel 328'-8" - panel 228'-8" - panel 1

9'-10ƒ"

3
0
°

sta. 14+13.00

sta. 13+87.00

const. jt. typ.

optional
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0
"10
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•

"

2
'-

0
"
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r/w line

r/w line
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6
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0

8200-00-70

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

mjl mjl

general notes

BID ITEMS UNIT

NON-BID ITEMS

 ls 203.0200  

 ls 206.2000  

210.2500   ton

TOTAL ESTIMATED QUANTITIES

number

bid item
TOTALS

1

1

backfill structure type b                         

ƒ"FILLER                                            

311.0115  breaker run                                        cy 

504.0100  concrete masonry culverts                          cy 

505.0400  bar steel reinforcement hs structures              lb 

505.0600  bar steel reinforcement hs coated structures       lb 

516.0500  rubberized membrane waterproofing                  sy 

606.0300  riprap heavy                                       cy 

645.0105  GEOTEXTILE TYPE C                                  SY 

645.0120  GEOTEXTILE TYPE HR                                 SY 

                                                                

EACH

hydraulic data traffic volume

design data

live load:

material properties:

100 year frequency

2 year frequency

EARTHLOAD:

CONCRETE MASONRY:

BAR STEEL REINFORCEMENT: fy = 

f'c =

60,000 P.S.I.

3,500 P.S.I.

sth 27

(608) 266-0214brett follett       

(608) 267-9592laura shadewald     

structure design contacts:

VERT. CONST. JOINT (TYP.)

excavation for structures culverts B-9-388        

saw cuts within 12 hours after pouring.

slab, the contractor may provide 2" deep 

in lieu of construction joints in the bottom 

culvert.

'breaker run'. extend 3'-0" beyond the footprint of the 

place geotextile fabric, type 'c', and backfill with 

under cut 1'-0" (included in excavation for structures), 

removing old structure sta. 14+00                 

B-9-388

sth 27 over seth creek

chippewa
Town

8200-00-00A

5

layout

goetz

seth

CREEK

note:

behind all wing walls.

structure backfill required 

100

100

100

2

2

2

wisconsin standard permit vehicle (wis.-spv): 255(kips)

operating rating factor: rf = 1.35

inventory rating factor: rf = 1.05

design loading: hl-93

DESIGNED FOR 3.5 to 4.5 FT. OF FILL.

may 2019

list of drawings

subsurface exploration

apron details

apron

box details

layout

5.

4.

3.

2.

1.

129

217

25,050

920

24

65

409

131

INDICATES WING NUMBER

BUILD APRON AND END OF BOX LEVEL

DETAILS" SHEET)

NAME PLATE LOCATION (SEE "APRON 

DETAILS" SHEET (TYP.)

SEE CORNER DETAILS ON "APRON 

baf

responsible for base stability with any substituted material.

utilized as a construction platform for the box. the contractor is 

approved by the field engineer, in lieu of the breaker run, to be 

aggregate, select crushed material or other granular material as 

the contractor may elect to substitute #1 or #2 concrete coarse 

items listed in the "total estimated quantities".

culvert shall be based on the quantities and prices bid for the 

of the current wisc. dot bridge manual. payment for the precast 

culvert shall conform to precast details on chapter 36 standards 

drawings by the structures design section. the precast concrete box 

of the cast-in-place box culvert with the acceptance of the shop 

the contractor may furnish a precast concrete box culvert in lieu 

excavation cannot be dewatered.

the concrete in the cutoff walls may be placed underwater if the 

DETAIL SHOWN IN THE PLANS.

THE QUANTITY FOR BACKFILL STRUCTURE IS CALCULATED BASED ON THE 

apron wing walls.

structure backfill within the length of the culvert including the 

not occupied by the new structure shall be backfilled with 

all volume which cannot be placed before culvert construction and 

shall be the existing groundline.

the upper limits of "excavation for structures culverts B-9-388" 

bevel exposed edges of concrete ƒ" unless otherwise noted.

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 

drawings shall not be scaled.

1,157

details" sheet. typ.

construction joint. see "box 
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bar mark signifies the bar size.
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box details

8200-00-70
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B-9-388

section thru header

bottom slab.

extend 6" min. below top of 

at vertical const. joints. 

walls & across top slab 

membrane waterproofing up 

18" min. width rubberized 

 bottom slab thickness

 thickness, top slab or

1/3 of box wall

after pouring.

2" deep saw cuts within 12 hours 

bottom slab, the contractor may use 

in lieu of construction joints in the 

28'-8"

2'-4"

8"
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•

"

1'
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2
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0
"

8
"
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'-
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8
"

b401 6'-3" x corners

b502

b503

top and bot slab - transverse.

top and bot slab - transverse.

25'-6"

9'-4"

b604

b605

10'-6"

6'-8"

top and bot slab - transverse.

top and bot slab - transverse.

b502 @ 12" spa.

b502 @ 12" spa.

b503 @ 12" spa.

b503 @ 12" spa.

b503 @ 12" spa.
b503 @ 12" spa.

56 spa. @ 6" = 28'-0"  b401 (corners)

28 spa. @ 12" = 28'-0"  b502 (top & bot. slab)

27 spa. @ 12" = 27'-0"  b503 (top & bot. slab)

b604 @ 1'-0" spa.

b605 @ 1'-0" spa.

5'-2" exterior wall - vertical

interior wall - verticalx

1'-0" b406

b407 6'-2"

wall dowels - verticalb408 2'-3"

b410 box - horizontal28'-4"

b409 top slab - transverse.8'-1"

b409 @ 1'-0"b409 @ 1'-0"

bottom slab

top slab

684

174

336

174

168

b406 @ 12" spa.

b406 @ 12" spa.

b407 @ 12" spa. 

b408

b408 b408

b408

174

174

348

264

b411

b312 35

4 25'-8"

3'-4" x

header - horizontal

b513 4'-0"138 vertical construction joint

6"6"

b604 typ.

b605 typ. b605 typ.

b604 typ.

b502 typ.

b503 typ.

b503 typ.

top slab steel

bot. slab steel

28 spa. @ 12" = 28'-0"  b406, b408 (exterior walls)

1'-0" 1'-0"

b408 typ.

b410 

b410 

b410 

b411

INLET END ONLY.

OF BOX WALLS. BEVEL 

BETWEEN INSIDE FACES 

BEVEL TO EXTEND 

B312 @ 9" OUTLET

B314 @ 9" INLET

6
" 1'-0"
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b314 35 3'-0" x

header - vertical outlet

header - vertical inlet
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1'-5" min. lap (typ.)

1'-1" min. lap (typ.)

const. joint (typ.)
alt. const. joint (typ.)

by beveled keyway

const. joint formed

by beveled keyway

const. joint formed
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7 spa. @ 1'-6" = 10'-6" - b410 7 spa. @ 1'-6" = 10'-6" - b410

1'-0"6"

11
"

5
•

"

8"12'-0"8"12'-0"8"

joint is used.

optional const.

omit 1" fillet if

optional const. joint.

all corners

1" fillet - typ.

26'-0"

1'-3"

4"

10"

4"

10"

4" 4"

4" 4"28 spa. @ 12" = 28'-0"  b407, b408 (interior wall)

1'
-
5
"

l
a
p

t
y
p
.

4" 4"

10" 10"

b604 @ 1'-0" spa.
1'-5" min.

const. joint  is used

omit 1" fillet if alt. 

reinforcement hs structures"

incidental to "bar steel 

5 bar and adhesive anchor 

bar. embed 6" in concrete. no. 

utilize adhesive anchors no. 5 

b513 @ 1'-0" contractor may 

2'-0" inside face

apronbox culvert

top of bottom slab2'-0"

thickness

1/3 of apron

in bottom slab.

b515 at 1'-0" centers 

3" 3"1'-3"

apron and headers are not shown

vertical construction joint

bill of bars

b401, b407

all longitudinal bars not labeled

are b410 bars as shown

typical section thru box

plan view of panels

b312, b314

b410

lap (typ.)

apron connection detail

b410

BAF



wing 1

Showing back face reinforcement

T
Y

P
.

C
L

R
.

FRONT FACE

BACK FACE

WING 4

Showing back face reinforcement

T
Y

P
.

C
L

R
.

FRONT FACE

BACK FACE

Wing 2 Section Wing 1 Section

Wing 3 Section Wing 4 Section

d411

u411

T
Y

P
.

T
Y

P
.

C
L

R
.

C
L

R
.

C
L

R
.

C
L

R
.
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4
.0

0

8200-00-70

mjlENTIRE WING LENGTH, TYP.

ALONG HORIZ. CONST. JT. FOR 

WATERPROOFING, PLACE 

18" RUBBERIZED MEMBRANE B-9-388

apron

3

OUTLET APRON PLAN

D
4
0
1

D
4
0
4

INLET APRON PLAN

U
4
0
1

U
4
0
4

2

1

3

4

d411

u411

wing 2 similar wing 3 similar

1'
-
6
"

1'
-
6
"

1'
-
6
"

1'
-
6
"

t
y
p
.

t
y
p
.

10'-0ƒ" 11'-0•"
5
•

"

2
'-

0
"

3
"

6"

2•"

1'
-
6
"

5
•

"

2
'-

0
"

3
"

6"

2•"

1'
-
6
"

8"

9
"

5
•

"

5'-2''

3
"

8"

9
"

5'-2''

3
"

8"

9
"

5
•

"

5'-2''

3
"

8"

9
"

5'-2''

3
"

3
'-

3
‚

"
3
'-

3
‚

"

6
'-

2
‚

"
6
'-

2
‚

"
5
'-

11
•

"
9
"

22 SPA. @ 5ƒ''\ = 10'-7•" u41120 SPA. @ 5ƒ''\ = 9'-7ƒ" d411

7 SPA. @ 1'-4•''\ = 9'-7ƒ" d412, d413 8 SPA. @ 1'-4''\ = 10'-7•" u412, u413

5
'-

11
•

"
9
"

3
5
 
S

P
A
. 

@
 
1'
-
0
''

10'-0ƒ"

10'-
0ƒ

"

2
9
 

S
P

A
. 

@
 
1'
-
0
''

8 SPA. @ 1'-0'' D403

2
5
 
S

P
A
. 

@
 
1'
-
0
''

3''

1'-0"

11'
-0
•
"

11'-0•
"

8 SPA. @ 1'-0'' U403

2
5
 
S

P
A
. 

@
 
1'
-
0
''

3''

1'-0"
15

°

15
°

3
0
°

3
0
°

D410

D410

D410 D410

D410

D410

HORIZ. CONST. JT.

d409

HORIZ. CONST. JT.

D507

 D408

D409

d412

d413, TYP.

1'-0" MIN. LAP

JT., TYP.

HORIZ. CONST.

FRONT FACE

TYP.

1" FILLET,

FRONT FACE

U507

 U408

U409

u412

u413, TYP.

1'-0" MIN. LAP

JT., TYP.

HORIZ. CONST.

FRONT FACE

TYP.

1" FILLET,

FRONT FACE

D402

D406

D405

D405

D406

U402

U405

U405

U405

U405

D507

D408

 U408

FACE
BACK

FACE
BACK

FACE
BACK

D409

d412

 

U410

U410

U410

U410

U507

u412

U409

D410

D507

d410

d410

D408

u410

u410

U507

U410

U409

U408

U410

U410

FACE
BACK

3
 
s
p
a
. 

@

3
 
s
p
a
. 

@

3
 
s
p
a
. 

@

3
 
s
p
a
. 

@

3
"

3
"

3
"

3
"

BAF



3'-0"

 

1'
-
0
"

of excavation shall be determined by the contractor.

shall be  incidental to Excavation for Structures. Limits 

Backfill pay limits. Backfill beyond backfill pay limits 

req'd

1

1.5

Backfill with "breaker run". 

excavation for structures. Place "geotextile type c" and 

undercut 1'-0". Excavation for undercut to be included in 

 
 

 

 
 

 

 

 

 

 

 

 

Corner Details

Corner 2

Corner 1

Corner 3

Corner 4

LEVEL

LEVEL

LEVEL

LEVEL

1•
"

BEVEL

INLET NOSE DETAILS

1
1

1•
"

1•"

ELEVATIONSECTION

plan

wing 4

name plate location

name plate

1'-0"

4
"

CUT-OFF WALLS

ALTERNATE CUT-OFF WALLS

INLETOUTLET

BAR SERIES TABLE

BUNDLE AND TAG EACH SERIES SEPARATELY

D401, U401

Mark

Bar
No. Req'd Length

D403 1 Series of 9

U405

TOP OF WALL.

FROM HORIZ. CONST. JT. TO 

WATERPROOFING. EXTEND 

18" RUBBERIZED MEMBRANE 

1" BEVEL, TYP.

JT. TO TOP OF WING.

FILLER FROM HORIZ. CONST. 

3/4" FILLER, TYP. EXTEND 
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1.
0
0

8200-00-70

mjl

b-9-388

apron details

4

1 Series of 9U403 26'-4" TO 35'-7"

D411

D412

U411

U412

26'-0" TO 30'-3"

3'-4" TO 8'-5"

BILL OF BARS      BAR MARK SIGNIFIES THE BAR SIZE

NOTE: THE FIRST OR FIRST TWO DIGITS OF THE

C
O

A
T

B
E

N
T

ACTUAL LENGTHS.

USED FOR BAR WEIGHT CALCULATIONS. SEE BAR SERIES TABLE FOR

LENGTH SHOWN FOR BAR IS AN AVERAGE LENGTH AND SHOULD ONLY BE

Mark

Bar

Req'd

No.
Length

Series

Bar
Location

D401 5'-6" X OUTLET APRON AND CUTOFF WALL VERT.

D402 5 OUTLET APRON AND CUTOFF WALL HORIZ.

D403 9 OUTLET APRON SLAB HORIZ.

D404

D405 2 OUTLET APRON SLAB HORIZ.

D406 2 OUTLET APRON SLAB HORIZ.

D507

D408

D409

D410

X 9'-6" X

3'-5"

X 16

U401 3'-6" X INLET APRON AND CUTOFF WALL VERT.

U402 3 INLET APRON AND CUTOFF WALL HORIZ.

U403 9 INLET APRON SLAB HORIZ.

U404

U405 INLET APRON SLAB HORIZ.

U507

U408

U409 INLET WINGS HORIZ. BOTTOM BOTH FACES

U410 INLET WINGS HORIZ.

X 9'-6" X

3'-5" INLET WINGS VERT. FRONT FACE

X 18

7'-2"

3'-5"

10'-5"X

X

X

X

X

X

X

X

12 5'-3"

12 5'-10"

D411

d413

U411

u413

30'-1"

30

28'-2"

26 9'-6"

2'-0"

2'-0"

36

36'-1"

31'-0"

26 9'-6"

5'-11"

11'-3"

4

4

4

42

16

4

4

4

46

18

OUTLET WINGS HORIZ. TOP BOTH FACES

OUTLET WINGS HORIZ. BOTTOM BOTH FACES

OUTLET WINGS HORIZ.

OUTLET WINGS VERT. BACK FACE

OUTLET WINGS VERT. FRONT FACE

OUTLET WINGS DOWELS FRONT FACE

INLET WINGS HORIZ. TOP BOTH FACES

INLET WINGS VERT. BACK FACE

INLET WINGS DOWELS FRONT FACE

d412

u412

2 Series of 21

2 Series of 8

2 Series of 23

2 Series of 9

D411, U411

2 Series of 4

8

d410

U410 4 Series of 3

4 Series of 3

1'-10" TO 9'-10"

OUTLET APRON SLAB

INLET APRON SLAB

9'-8"

9'-8"

1'-8" TO 8'-11"

7'-6" TO 11'-5"

7'-6" TO 11'-5"

1'-5" TO 5'-4"

1'-5" TO 5'-4"

10'-8"

10'-8"

OUTLET APRON HORIZ.

INLET APRON HORIZ.

top of box culvert

limits of undercut

thru box culvert

typical section

backfill

pay limits of 

type b

backfill structure 

finished grade

1"

1"

6"

1"

1"

6"

6"

6"

1'-0"

5'-2"

2‚"

2‚
"

2‚"

2‚
"

6"

D
4
0
2

U
4
0
2

WILL BE BASED ON THE CONCRETE CUT-OFF WALLS.

CAST-IN-PLACE CONCRETE CUT-OFF WALLS. PAYMENT 

THE ABOVE ALTERNATIVE MAY BE USED IN LIEU OF 

joint

const.

NECESSARY
D401 BARS AS 
CUT U401, 

header top slab

5
•

"

bottom slab

corners
1" fillet all 

top slab

WEB THICK. = Š")

SHEET PILING (MIN. 

5
'-

0
"

4
 
e
q
. 
s
p
a
.

9
"

 

2
 
e
q
. 
s
p
a
.

D401 @ 1'-0"

JOINT, TYP.

OPT. CONST. 

2" BEVEL

D403 @ 1'-0"

D406 @ 1'-0"

D404, D405, 

U403 @ 1'-0"

U401 @ 1'-0"

2" BEVEL, TYP.

5
'-

0
"

1'-0"

1'-0"

3
'-

0
"

6"

6
"

APRON REINF. 

1'-0"

U404, U405 @ 

BAF



S
T

A
. 
13

+
7
0
, 
5
1'
 l

T
. 

O
F
 
`

S
T

A
. 
14

+
19
, 
3
7
' r

T
. 

O
F
 
`

1.0
1.0

1.25
1.5

3.75
3.25

f-m

f-m

f-m

f-m

f-m

boulders

1.0
0.75

0.75
0.75

2.25

4.0

f-m

f-m

f-m

f-m

f-m

1

date completedboring # northing (y) easting (x)

COORDINATES COLLECTED USING NON-SURVEY GRADE EQUIPMENT

1030

1020

1010

1000

990

980

970

960

950

940

1030

1020

1010

1000

990

980

970

960

950

940

14
+
0
0

14
+
5
0

BOR-1

BOR-2

2

1/02/2019 149187 235236

1/02/2019 149137 235153

borings completed by: aet

report completed by: wisdot

all coordinates referenced to wccs nad 83(91) chippewa county

b-09-0388

B
O

R
-
1 
E
L
. 
9
9
7
.2

1

B
O

R
-
2
 
E
L
. 
9
9
6
.6

6

topsoil

drove stone

TOP OF BOTTOM SLABOUTLET EL. 991.70

SETH

CREEK

INLET EL. 992.30
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STRUCTURES DESIGN SECTION
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STATE PROJECT NUMBER

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

meta

IGNEOUS/

REC=80%, RQD=72%

core run #1 - 24'-29'

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

8200-00-70

b-09-388

tlp/MJL

` STH 27

3

1

6

21

29

0

6

14

28

12

13

9

3

2

9

18

30

9

15

7

4

13

17

st

B
O
R
IN

G
 
#
/
E
L
.

0.25

f-c

WEATHERED LIMESTONE

cobble or boulder

S
T

A
./

O
F
F
S
E
T

BAF



r.d.s. = 55 m.p.h.

adt = 3,100 (2021)

t
y
p
.

t
y
p
.

scour critical code = 8

roadway overtopping = n/a

drainage area = 1    sq. mi.

waterway area = 48 sq. ft.

hw.     = el. 1064.13

vel.    = 14.1 f.p.s.

q   = 200 c.f.s.

hw.    = el. 1060.64

vel.   = 3.2 f.p.s.

q  = 39 c.f.s.

typ.

15
°

15
°

15
°

t
y
p
.

to be removed

a 6' X 5.5' X 121 ft. long box culvert

Existing culvert C-9-932

9
.0

0

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

mjl mjl

may 2019

general notes

BID ITEMS UNIT

NON-BID ITEMS

 ls 203.0200  

 ls 206.2000  

210.2500   ton

TOTAL ESTIMATED QUANTITIES

number

bid item
TOTALS

1

1

backfill structure type b                         

ƒ"FILLER                                            

311.0115  breaker run                                        cy 

504.0100  concrete masonry culverts                          cy 

505.0400  bar steel reinforcement hs structures              lb 

505.0600  bar steel reinforcement hs coated structures       lb 

516.0500  rubberized membrane waterproofing                  sy 

606.0300  riprap heavy                                       cy 

645.0105  GEOTEXTILE TYPE C                                  SY 

645.0120  GEOTEXTILE TYPE HR                                 SY 

                                                                        

EACH

C-9-49

chippewa
town

8200-00-00b

5

estella

(608) 266-0214brett follett       

(608) 267-9592laura shadewald     

structure design contacts:

hydraulic data traffic volume

design data

live load:

material properties:

100 year frequency

2 year frequency

EARTHLOAD:

CONCRETE MASONRY:

BAR STEEL REINFORCEMENT: fy = 

f'c =

60,000 P.S.I.

3,500 P.S.I.

VERT. CONST. JOINT (TYP.)

STRUCTURE

STATE PROJECT NUMBER

NO.

I.D. DATE:

SHEET 1  OF

CK'D.

PLANS

BY

DESIGNED

S
C

A
L

E
 

=

COUNTY

DESIGN SPEC.

CK'D.

DESIGNED

BY

DRAWN

ACCEPTED

CHIEF STRUCTURES DESIGN ENGINEER DATE

DATE REVISION BY

8

8200-00-70

note:

behind all wing walls.

structure backfill required 

sth 27 over leman creek

sth 27

removing old structure sta. 24+00                 

excavation for structures culverts  c-9-49        

culvert.

'breaker run'. extend 3'-0" beyond the footprint of the 

place geotextile fabric, type 'c', and backfill with 

under cut 1'-0" (included in excavation for structures), 

LEMAN

CREEK

layout

wisconsin standard permit vehicle (wis.-spv): 255(kips)

operating rating factor: rf = 1.35

inventory rating factor: rf = 1.05

design loading: hl-93

100

100

100

2

2

2

list of drawings

subsurface exploration

apron details

apron

box details

layout

5.

4.

3.

2.

1.

2,295

109

188

19,540

1,220

27

69

366

138

DESIGNED FOR 20 FT. OF FILL.

INDICATES WING NUMBER

BUILD APRON AND END OF BOX LEVEL

DETAILS" SHEET)

NAME PLATE LOCATION (SEE "APRON 

DETAILS" SHEET (TYP.)

SEE CORNER DETAILS ON "APRON 

baf

responsible for base stability with any substituted material.

utilized as a construction platform for the box. the contractor is 

approved by the field engineer, in lieu of the breaker run, to be 

aggregate, select crushed material or other granular material as 

the contractor may elect to substitute #1 or #2 concrete coarse 

items listed in the "total estimated quantities".

culvert shall be based on the quantities and prices bid for the 

of the current wisc. dot bridge manual. payment for the precast 

culvert shall conform to precast details on chapter 36 standards 

drawings by the structures design section. the precast concrete box 

of the cast-in-place box culvert with the acceptance of the shop 

the contractor may furnish a precast concrete box culvert in lieu 

excavation cannot be dewatered.

the concrete in the cutoff walls may be placed underwater if the 

DETAIL SHOWN IN THE PLANS.

THE QUANTITY FOR BACKFILL STRUCTURE IS CALCULATED BASED ON THE 

apron wing walls.

structure backfill within the length of the culvert including the 

not occupied by the new structure shall be backfilled with 

all volume which cannot be placed before culvert construction and 

shall be the existing groundline.

the upper limits of "excavation for structures culverts C-9-49" 

bevel exposed edges of concrete ƒ" unless otherwise noted.

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 

drawings shall not be scaled.

details" sheet. typ.

construction joint. see "box 

inlet

elevation

outlet

plan

1'-0" typ.

6" level

type hr

and geotextile 

riprap heavy

33'-0"\

2
5
'-

0
"
\

22'-0"\

20'-0"

42'-0"

20'-0"

42'-0"

` CULVERT

fabric type hr

and geotextile

riprap heavy

2.5

1

1

4

4
5
°

sta. 24+00.25

sta. 24+05.00

sta. 24+09.75

` sth 27

` sth 27

12'-9"

12'-
9"

4
'-

0
•

"
4
'-

0
•

"

12'-9"

4
'-

0
•

"
12
'-

8
ƒ

"

typ.

const. jt.

optional

3
'-
0
"

3
'-
0
"

16
'-
11
‚
"

38'-6" - panel 438'-6" - panel 338'-6" - panel 238'-6" - panel 1

1'
-
1"

6
'-

0
"

1'
-
0
"

12'-6"

12'-6"

154'-0"

9
"

8
'-

0
"

9
"

73'-6"80'-6"

3'-6"

9
"

top slab

bottom slab

saw cuts within 12 hours after pouring.

the contractor may provide 2" deep 

in lieu of construction joints in the bottom slab, 

fabric type hr

and geotextile

riprap heavy

2
'-

0
"10
"

10
'-

0
"

5
'-

0
"

2
'-

0
"

3
'-

0
"

2
4

+
0
0

5
'-

0
"

12
'-

0
"

2
'-

0
"

5
'-

0
"

2
'-

0
"

5'-0"

5
•

"

horiz. const. jt.

el. 1058.70
el. 1056.00

r/w line

end of r/w

type hr. extend to 

geotextile fabric 

riprap heavy and 

r/w line

3

41

2

BAF

11/1/19



BAR

MARK C
O

A
T

B
E

N
TNO.

REQ'D.
LENGTH

bar
LOCATION

series

note: 

bar mark signifies the bar size.

the first or first two digits of the

STRUCTURE

STRUCTURES DESIGN SECTION

STATE PROJECT NUMBER

SHEET

S
C

A
L

E
 

=

8

CK'D.

PLANS

BY

DRAWN

DEPARTMENT OF TRANSPORTATION

STATE OF WISCONSIN

REVISION BYDATENO.

2
.0

0

Box details

8200-00-70

mjl

C-9-49

typical section thru box

2

section thru header

bottom slab.

extend 6" min. below top of 

at vertical const. joints. 

walls & across top slab 

membrane waterproofing up 

18" min. width rubberized 

12 hours after pouring.

the contractor may use 2" deep saw cuts within 

in lieu of construction joints in the bottom slab, 

 bottom slab thickness

 thickness, top slab or

1/3 of box wall

38'-6"

b404 (top & bot. slab)

4
 
s
p
a
. 

@
 
1'
-
6
"
 

8"

1'
-
2
"

1'
-
1"

2'-0"

b403

5
•

"

b405

b602

4 spa. @ 1'-6"

all corners

1" fillet - typ.

9" 8'-0" 9"

1'
-
1"

6
'-

0
"

1'
-
1"

3
"

joint is used.

optional const.

omit 1" fillet if

optional const. joint.

1'-0"
b602

b501

57 spa. @ 8" = 38'-0"  b602 (top & bot. slab)

38 spa. @ 1'-0" = 38'-0"  b403, b405 (walls)
b404 (walls)

1'-0"4 spa. @ 1'-6" - b404

length (typ.)

1'-5" min. lap

b407

INLET END ONLY.

OF BOX WALLS. BEVEL 

BETWEEN INSIDE FACES 

BEVEL TO EXTEND 

B309 @ 9" INLET

B308 @ 9" OUTLET

6
" 1'-0"

4
"

6"

10
"

76 spa. @ 6" = 38'-0"  b401 (corners)/ 38 spa. @ 1'-0" b406 (top slab transverse)

b406

` culvert

b406

b401 (typ.)

3
 
b
4
0
4
 
a
s
 
s
h
o

w
n
 
(t

y
p
.)

5
 
s
p
a
. 

@
 
1'
-
4
"
\
 
(t

y
p
.)

by beveled keyway

const. joint formed

apron connection joint

by beveled keyway

const. joint formed

const. joint

9
"

8
'-

0
"

9
"

4
'-

9
"

4
'-

9
"

3" 5 spa. @ 1'-6" - b404

alt. const. joint.

length (typ.)
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1•" min.

1•" min.
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b404

b403

x

x

top & bottom slab trans.

corners

walls - dowels vert.

header horiz.

walls vert.

4 9'-2"

9'-2"

b405

b602

b401 1232 6'-6"

464

2'-5"

6'-4"

312

312

38'-2" box - horizontal152

3'-2"

96

b407

b308

b406

b510

b309

13

13 2'-10" x header stirrups vert. - inlet

header stirrups vert. - outlet

8'-0"156

vert. const. joint

top slab trans.

const. joint  is used

omit 1" fillet if alt. 

b
3
0
9

b
3
0
8

apronbox culvert

top of bottom slab2'-0"

thickness

1/3 of apron

in bottom slab.

b511 at 1'-0" centers 

b511 20 4'-0"

reinforcement hs structures"

incidental to "bar steel 

5 bar and adhesive anchor 

bar. embed 6" in concrete. no. 

utilize adhesive anchors no. 5 

b510 @ 1'-0" contractor may 

2'-0" inside face

bill of bars

c
l
.

b404

b
4
0
4

all longitudinal bars not labeled

are b404 bars as shown
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b
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use identical steel in other panels

apron and headers are not shown
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plan view of panel
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b308, b309
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apron connection detail

vertical construction joint BAF



WING 2

Showing back face reinforcement
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WING 1

Showing back face reinforcement
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WING 3

Showing back face reinforcement
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BACK FACE

WING 4

Showing back face reinforcement
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Wing 2 Section Wing 1 Section

Wing 3 Section Wing 4 Section

d411 d417
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ENTIRE WING LENGTH, TYP.

ALONG HORIZ. CONST. JT. FOR 

WATERPROOFING, PLACE 

18" RUBBERIZED MEMBRANE 

C-9-49

apron

3
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P
.

U
4
0
1

T
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P
.

T
Y

P
.

22 SPA. @ 6ƒ''\ = 12'-4" d411

9 SPA. @ 1'-4•''\ = 12'-4" d412, d419

22 SPA. @ 6ƒ''\ = 12'-4" d417

9 SPA. @ 1'-4•''\ = 12'-4" d418, d419

29 SPA. @ 6ƒ''\ = 16'-6‚" u412

12 SPA. @ 1'-4•''\ = 16'-6‚" u413, u420

22 SPA. @ 6ƒ''\ = 12'-4" u418

9 SPA. @ 1'-4•''\ = 12'-4" u419, u420
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D402
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U402

U405
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HORIZ. CONST. JT.

D507

D408

D409

D410

HORIZ. CONST. JT.

d513

d414

d415

d416

HORIZ. CONST. JT.

u508

u409
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HORIZ. CONST. JT.

u514
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 D408

d412

d419, TYP.

1'-0" MIN. LAP
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FRONT FACE
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d415

d418
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1" FILLET,

FRONT FACE
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1" FILLET,
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3'-0"

 

1'
-
0
"

of excavation shall be determined by the contractor.

shall be  incidental to Excavation for Structures. Limits 

Backfill pay limits. Backfill beyond backfill pay limits 

req'd

1

1.5

Backfill with "breaker run". 

excavation for structures. Place "geotextile type c" and 

undercut 1'-0". Excavation for undercut to be included in 

 
 

 

 
 

 

 

 

 

 
 

 

Corner Details

Corner 2

Corner 1

Corner 3

Corner 4

1" BEVEL, TYP.

LEVEL

LEVEL

L
E
V
E
L

LEVEL

wing 4

name plate location

name plate

1'-0"

4
"

CUT-OFF WALLS

ALTERNATE CUT-OFF WALLS

INLETOUTLET

BILL OF BARS      BAR MARK SIGNIFIES THE BAR SIZE

NOTE: THE FIRST OR FIRST TWO DIGITS OF THE

C
O

A
T

B
E

N
T

ACTUAL LENGTHS.

USED FOR BAR WEIGHT CALCULATIONS. SEE BAR SERIES TABLE FOR

LENGTH SHOWN FOR BAR IS AN AVERAGE LENGTH AND SHOULD ONLY BE

BAR SERIES TABLE

BUNDLE AND TAG EACH SERIES SEPARATELY

D401, U401

U412, U418

D411, D417,

Mark

Bar

Req'd

No.
Length

Series

Bar
Location

D401 14 5'-6" X OUTLET APRON AND CUTOFF WALL VERT.

D402 5 14'-8" OUTLET APRON AND CUTOFF WALL HORIZ.

D403 12 OUTLET APRON SLAB HORIZ.

D404 10

D405 2 OUTLET APRON SLAB HORIZ.

D406 2 OUTLET APRON SLAB HORIZ.

D507 2

D408 2 12'-4"

D409 2 12'-4"

D410

X 23 X

10 3'-11"

2

2 12'-4"

2 12'-4"

X 23 X

10 3'-11"

X 20 WINGS 1 & 2 DOWELS FRONT FACE

U401 22 3'-6" X INLET APRON AND CUTOFF WALL VERT.

U402 3 23'-5" INLET APRON AND CUTOFF WALL HORIZ.

U403 12 16'-4" INLET APRON SLAB HORIZ.

U404 10

U405 10 6'-9" INLET APRON SLAB HORIZ.

U406 INLET APRON SLAB HORIZ.

2 17'-0" WING 3 HORIZ. TOP BOTH FACES

2 16'-6" WING 3 HORIZ. APRON SLAB

2 16'-6" WING 3 HORIZ. BOTTOM BOTH FACES

WING 3 HORIZ.

X 30 X WING 3 VERT. BACK FACE

13 3'-11" WING 3 VERT. FRONT FACE

2 WING 4 HORIZ. TOP BOTH FACES

2 12'-4" WING 4 HORIZ. APRON SLAB

2 12'-4" WING 4 HORIZ. BOTTOM BOTH FACES

WING 4 HORIZ.

X 23 X WING 4 VERT. BACK FACE

10 3'-11" WING 4 VERT. FRONT FACE

X 23 WINGS 3 & 4 DOWELS FRONT FACE

Mark

Bar
No. Req'd Length

D403 1 Series of 12 9'-3" TO 15'-2"

1 Series of 23

1 Series of 10 1'-5" TO 6'-4"

1 Series of 23

1 Series of 10 1'-5" TO 6'-4"

U405 1 Series of 10 2'-3" TO 11'-3"

1 Series of 30

1 Series of 13 1'-5" TO 6'-4"

1 Series of 23

1 Series of 10 1'-5" TO 6'-4"
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apron details

4

5'-0"

8'-9"

6 7'-5"

6 7'-5"

1

1

8'-9"

5'-0"

6 9'-10"

INLET APRON SLAB HORIZ.

6 7'-5"

TOP OF WALL.

FROM HORIZ. CONST. JT. TO 

WATERPROOFING. EXTEND 

18" RUBBERIZED MEMBRANE 

1 Series of 12u403 9'-4" TO 23'-4"

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

12'-3"

D411

D412

D513

d414

d415

d416

d417

d418

d419

U407

U508

U409

U410

U411

U412

U413

U514

U415

U416

U417

U418

U419

U420

d411

d412

d417

d418

u412

u413

u418

u419

12'-1"

13'-4"

top of box culvert

limits of undercut

thru box culvert

typical section

backfill

pay limits of 

type b

backfill structure 

finished grade

WING 2 HORIZ. TOP BOTH FACES

WING 2 HORIZ. APRON SLAB

WING 2 HORIZ. BOTTOM BOTH FACES

WING 2 HORIZ.

WING 2 VERT. BACK FACE

WING 2 VERT. FRONT FACE

WING 1 HORIZ. TOP BOTH FACES

WING 1 HORIZ. APRON SLAB

WING 1 HORIZ. BOTTOM BOTH FACES

WING 1 HORIZ.

WING 1 VERT. BACK FACE

WING 1 VERT. FRONT FACE

d410 2 Series of 3 3'-9" TO 11'-1"

8'-6" TO 13'-5"

11'-0"

13'-4"

d416 2 Series of 3

2'-1"

11'-0"

11'-0"

2'-1"

13'-4"

3'-9" TO 11'-1"

U411 2 Series of 3 4'-11" to 14'-9"

U417 2 Series of 3 3'-9" to 11'-1"

12'-1"

OUTLET APRON HORIZ.

INLET APRON HORIZ.

8'-6" TO 13'-5"

8'-6" TO 13'-5"

8'-6" TO 13'-5"

11'-0"

6"

6"

3ƒ"

3
ƒ
"

6
"

6"

1'-0"

6'-1"

1‚"

1‚"

1‚"

1‚" 1‚"

1‚"

6"

D
4
0
2

U
4
0
2

WILL BE BASED ON THE CONCRETE CUT-OFF WALLS.

CAST-IN-PLACE CONCRETE CUT-OFF WALLS. PAYMENT 

THE ABOVE ALTERNATIVE MAY BE USED IN LIEU OF 

JT. TO TOP OF WING.

FILLER FROM HORIZ. CONST. 

3/4" FILLER, TYP. EXTEND 

apron reinf.

WEB THICK. = Š")

SHEET PILING (MIN. 

5
'-

0
"

4
 
e
q
. 
s
p
a
.

10
"

 

2
 
e
q
. 
s
p
a
.

D401 @ 1'-0"

JOINT, TYP.

OPT. CONST. 

2" BEVEL

D403 @ 1'-0"

D406 @ 1'-0"

D404, D405, 

U403 @ 1'-0"

U406 @ 1'-0"

U404, U405, 

U401 @ 1'-0"

2" BEVEL, TYP.

5
'-

0
"

1'-0"

1'-0"

3
'-

0
"

6"

6
"

NECESSARY

BARS AS 

CUT U401, D401 
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STATE PROJECT NUMBER

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

meta

IGNEOUS/

REC=80%, RQD=72%

core run #1 - 24'-29'

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

8200-00-70

c-09-49

tlp/MJL

2
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+
0
0

TOP OF BOTTOM SLABOUTLET EL. 1056.00 INLET EL. 1058.70

LEMAN
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` STH 27
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r.d.s. = 45 m.p.h.

adt = 3,100 (2021)

scour critical code = 8

roadway overtopping = n/a

drainage area = 0.63 sq. mi.

waterway area = 36 sq. ft.

hw.     = el. 1041.59

vel.    = 10.2 f.p.s.

q   = 200 c.f.s.

hw.    = el. 1040.43

vel.   = 7.6 f.p.s.

q  = 30 c.f.s.

t
y
p
.

t
y
p
.

ty
p.

typ.

t
y
p
.

typ.

t
y
p
.

typ.

t
y
p
.

typ.

4°

to be removed

a 6'X4' X 118 ft. long box culvert

Existing culvert C-9-933
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AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

mjl mjl

may 2019

behind all wing walls.

structure backfill required 

general notes

VERT. CONST. JOINT (TYP.)

culvert.

'breaker run'. extend 3'-0" beyond the footprint of the 

place geotextile fabric, type 'c', and backfill with 

under cut 1'-0" (included in excavation for structures), 

BID ITEMS UNIT

NON-BID ITEMS

 ls 203.0200  

 ls 206.2000  

210.2500   ton

TOTAL ESTIMATED QUANTITIES

number

bid item
TOTALS

1

1

backfill structure type b                         

ƒ"FILLER                                            

311.0115  breaker run                                        cy 

504.0100  concrete masonry culverts                          cy 

505.0400  bar steel reinforcement hs structures              lb 

505.0600  bar steel reinforcement hs coated structures       lb 

516.0500  rubberized membrane waterproofing                  sy 

606.0300  riprap heavy                                       cy 

645.0105  GEOTEXTILE TYPE C                                  SY 

645.0120  GEOTEXTILE TYPE HR                                 SY 

                                                                        

EACH

unnamed

tributary

C-9-50

chippewa
City

8200-00-00c

5

cornell

(608) 266-0214brett follett       

(608) 267-9592laura shadewald     

structure design contacts:

hydraulic data traffic volume

design data

live load:

material properties:

100 year frequency

2 year frequency

EARTHLOAD:

CONCRETE MASONRY:

BAR STEEL REINFORCEMENT: fy = 

f'c =

60,000 P.S.I.

3,500 P.S.I.

100

100

100

2

2

2

removing old structure sta. 47+68                 

excavation for structures culverts  c-9-50        

sth 27 over unnamed tributary

wisconsin standard permit vehicle (wis.-spv): 255 (kips)

operating rating factor: rf = 1.35

inventory rating factor: rf = 1.05

design loading: hl-93

sth 27

layout

1,625

77

104

18,850

870

22

96

262

186

list of drawings

subsurface exploration

apron details

apron

box details

layout

5.

4.

3.

2.

1.

INDICATES WING NUMBER

BUILD APRON AND END OF BOX LEVEL

DETAILS" SHEET)

NAME PLATE LOCATION (SEE "APRON 

DETAILS" SHEET (typ.)

SEE CORNER DETAILS ON "APRON 

baf

responsible for base stability with any substituted material.

utilized as a construction platform for the box. the contractor is 

approved by the field engineer, in lieu of the breaker run, to be 

aggregate, select crushed material or other granular material as 

the contractor may elect to substitute #1 or #2 concrete coarse 

items listed in the "total estimated quantities".

culvert shall be based on the quantities and prices bid for the 

of the current wisc. dot bridge manual. payment for the precast 

culvert shall conform to precast details on chapter 36 standards 

drawings by the structures design section. the precast concrete box 

of the cast-in-place box culvert with the acceptance of the shop 

the contractor may furnish a precast concrete box culvert in lieu 

excavation cannot be dewatered.

the concrete in the cutoff walls may be placed underwater if the 

DETAIL SHOWN IN THE PLANS.

THE QUANTITY FOR BACKFILL STRUCTURE IS CALCULATED BASED ON THE 

apron wing walls.

structure backfill within the length of the culvert including the 

not occupied by the new structure shall be backfilled with 

all volume which cannot be placed before culvert construction and 

shall be the existing groundline.

the upper limits of "excavation for structures culverts C-9-50" 

bevel exposed edges of concrete ƒ" unless otherwise noted.

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 

drawings shall not be scaled.

details" sheet. typ.

construction joint. see "box 

DESIGNED FOR 19 FT. OF FILL.

plan

62'-0" 66'-0"

128'-0"
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'-
11"

32'-0" - panel 432'-0" - panel 332'-0" - panel 232'-0" - panel 1

elevation
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45'-11"

2.5

1

1.5

1

el. 1023.90

el. 1027.75

top slab

bottom slab

2
'-

0
"

fabric type hr

and geotextile

riprap heavy

fabric type hr

and geotextile

riprap heavy

4
7

+
7
5

sta. 47+71.76

sta. 47+68.00

sta. 47+64.24

` sth 27

` sth 27

measured along ` of culvert

3
0
°

9
"

3'-0"

7
'-

2
•

"

typ.

const. jt.

optional

2
2
'-

6
"
\

2
2
'-

6
"
\

type hr

and geotextile

riprap heavy

type hr

and geotextile 

riprap heavy

2.5

1

5
•

"

horiz. const. jt.

6'-0"

3
'-
0
"
 
 

saw cuts within 12 hours after pouring.

slab, the contractor may provide 2" deep 

in lieu of construction joints in the bottom 

place

remain in 

culvert to 

private

existing 

r/w line

r/w line

1

3

4

2

BAF

11/1/19



BAR

MARK C
O

A
T

B
E

N
TNO.

REQ'D.
LENGTH

bar
LOCATION

series

note: 

bar mark signifies the bar size.

the first or first two digits of the
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PLANS
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2
.0

0

box details

8200-00-70

mjl

C-9-50
typical section thru box

2

section thru header

bottom slab.

extend 6" min. below top of 

at vertical const. joints. 

walls & across top slab 

membrane waterproofing up 

18" min. width rubberized 

12 hours after pouring.

the contractor may use 2" deep saw cuts within 

in lieu of construction joints in the bottom slab, 

 bottom slab thickness

 thickness, top slab or

1/3 of box wall

32'-0"

b404 (top & bot. slab)

8"

5
•

"

all corners

1" fillet - typ.

9" 6'-0" 9"

6
'-

0
"

1'
-
1"

3
"

joint is used.

optional const.

omit 1" fillet if

optional const. joint.

b404

1'-0"

2'-1"

b502

b502

7
•

"
8
"

5
•

"

8
•

"

9
"

9
"

3
'-

9
"

3
'-

9
"

3 spa. @ 1'-4" 1'-0"

3
 
s
p
a
. 

@
 
1'
-
4
"

3 spa. @ 1'-4"

63 spa. @ 6" = 31'-6" b601 (corners)

63 spa. @ 6" = 31'-6" b502 (top & bot. slab)

6
'-

0
"

b404 (walls)

typ.

b601

3
 
b
4
0
4
 
a
s
 
s
h
o

w
n
 
(t

y
p
.)

5
 
s
p
a
. 

@
 
1'
-
4
"
\
 
(t

y
p
.)

typ.

b405

b403 (typ.)

b406

INLET END ONLY.

OF BOX WALLS. BEVEL 

BETWEEN INSIDE FACES 

BEVEL TO EXTEND 

B308 @ 9" INLET

B307 @ 9" OUTLET

6
" 1'-0"

4
"

6"

9
•

"

31 spa. @ 1'-0" = 31'-0" b403, b405 (walls)

by beveled keyway

const. joint formed

by beveled keyway

const. joint formed

alt. const. joint

6"

length (typ.)

2'-1" min. lap

b
3
0
7

b
3
0
8

1•" min.

1•" min.

4'-0"

b404

b403

x

xb307

top & bottom slab trans.

corners

walls - dowels vert.

header horiz.

walls vert.

b406

b405

b601

b502

1024 6'-6"

7'-2"512

2'-0"

6'-0"

264

264

31'-8" longitudinal128

4 7'-2"

2'-5"11

84

header stirrups vert. - outlet

header stirrups vert. - inlet11 2'-1" xb308

b509 vert. const. joint 

const. joint  is used

omit 1" fillet if alt. 

reinforcement hs structures"

incidental to "bar steel 

5 bar and adhesive anchor 

bar. embed 6" in concrete. no. 

utilize adhesive anchors no. 5 

b509 @ 1'-0" contractor may 

2'-0" inside face

apronbox culvert

top of bottom slab2'-0"

thickness

1/3 of apron

in bottom slab.

b510 at 1'-0" centers 

b510 16 4'-0" apron connection joint

bill of bars

c
l
.

b404

b404

b
4
0
4

all longitudinal bars not labeled

are b404 bars as shown

m
in
. 
l
a
p

use identical steel in other panels

apron and headers are not shown

plan view of panel

b601

b
4
0
4
 
(t

o
p
 

&
 

b
o
t
. 
s
l
a
b
)

b
4
0
4

t
y
p
.

b307, b308

vertical construction joint

apron connection detail

BAF



Showing back face reinforcement

C
L

R
.

FRONT FACE

BACK FACE

Showing back face reinforcement

T
Y

P
.

C
L

R
.

FRONT FACE

BACK FACE

Wing 2 Section Wing 1 Section

Wing 3 Section Wing 4 Section

d409 d409

u410 u410

T
Y

P
.

C
L

R
.

C
L

R
.

C
L

R
.

C
L

R
.

OUTLET APRON PLAN

D
4
0
1

D
4
0
4

INLET APRON PLAN

U
4
0
1

U
4
0
4

2

1

3

4
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4
.0

0

8200-00-70

mjl

C-9-50

3

 D403

apron
@
 
1'
-
6
"

@
 
1'
-
6
"

@
 
1'
-
6
"

@
 
1'
-
6
"

T
Y

P
. @
 
1'
-
6
"

T
Y

P
.

T
Y

P
.

T
Y

P
.

WING 1 WING 4

wing 2 similar wing 3 similar

22 SPA. @ 6ƒ''\ = 12'-6" u410

9 SPA. @ 1'-4ƒ''\ = 12'-6" u411, u412

12 SPA. @ 6•''\

5 SPA. @ 1'-3ƒ''\

6
'-

7
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

2•"

6'-11‚"

6
'-

7
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

2•"

12'-11"

1'
-
6
"

9"

10
"

5
•

"

6'-1''

3
"

9"

10
"

6'-1''

3
"

9"

10
"

6'-1''

3
"

9"

10
"

6'-1''

3
"

7
'-

2
•

"
7
'-

2
•

"

5
•

"

1'
-
6
"

7
 
S

P
A
. 

@
 
1'
-
0
''

5 SPA. @ 1'-0''

6'-11‚"

6'-11‚"

7
 
S

P
A
. 

@
 
1'
-
0
''

3''

1'-0"

12
'-
11"

12'-11"

17
 
S

P
A
. 

@
 
1'
-
0
''

10 SPA. @ 1'-0'' U403

7
 
S

P
A
. 

@
 
1'
-
0
''

3''

1'-0"

3
0
°

3
0
°

D402

U402

U405

U405

U405

U405

HORIZ. CONST. JT.

D505

D406

D407

D408

HORIZ. CONST. JT.

U506

U407

U408

U409

D505

 D406

D407

d410

d411, TYP.

1'-0" MIN. LAP

JT., TYP.

HORIZ. CONST.

FRONT FACE

 d406

d407TYP.

1" FILLET,

FRONT FACE

FACE

BACK

U506

 U407
JT., TYP.

HORIZ. CONST.

FRONT FACE

u506

 u407

FRONT FACE

FACE

BACK

u409

u409

d408

d408

FACE
BACK 

D408

D408

D408

D408

D408

D408

d410

D505

u409

u409

u411

u409

FACE
BACK 

u408

u409

u409

u411

u409

u412, TYP.

1'-0" MIN. LAP

TYP.

1" FILLET,
u408

 = 6'-6‚" d409

 = 6'-6‚" d410, d411
WING LENGTH, TYP.

HORIZ. CONST. JT. FOR ENTIRE 

WATERPROOFING, PLACE ALONG 

18" RUBBERIZED MEMBRANE 

6"

d403

3
 
s
p
a
. 

3
 
s
p
a
. 

3
 
s
p
a
. 

3
 
s
p
a
. 

5
•

"

5
•

"

5
•

"
5
•

"

BAF



3'-0"

 

1'
-
0
"

of excavation shall be determined by the contractor.

shall be  incidental to Excavation for Structures. Limits 

Backfill pay limits. Backfill beyond backfill pay limits 

req'd

1

1.5

Backfill with "breaker run". 

excavation for structures. Place "geotextile type c" and 

undercut 1'-0". Excavation for undercut to be included in 

  

 

  

 

 

 

 

 

 

 

Corner Details

Corner 2

Corner 1

Corner 3

Corner 4

LEVEL

LEVEL

LEVEL

LEVEL

wing 4

name plate location

name plate

1'-0"
4
"

CUT-OFF WALLS

ALTERNATE CUT-OFF WALLS

INLETOUTLET

BILL OF BARS      BAR MARK SIGNIFIES THE BAR SIZE

NOTE: THE FIRST OR FIRST TWO DIGITS OF THE

C
O

A
T

B
E

N
T

ACTUAL LENGTHS.

USED FOR BAR WEIGHT CALCULATIONS. SEE BAR SERIES TABLE FOR

LENGTH SHOWN FOR BAR IS AN AVERAGE LENGTH AND SHOULD ONLY BE

BAR SERIES TABLE

BUNDLE AND TAG EACH SERIES SEPARATELY

D401, U401

Mark

Bar

Req'd

No.
Length

Series

Bar
Location

D401 8 5'-6" X OUTLET APRON AND CUTOFF WALL VERT.

D402 5 OUTLET APRON AND CUTOFF WALL HORIZ.

D403 OUTLET APRON SLAB HORIZ.

D404 8

D505

D406 6'-6"

D407 6'-6"

D408

X X

X 12

U401 3'-6" X INLET APRON AND CUTOFF WALL VERT.

U402 3 19'-1" INLET APRON AND CUTOFF WALL HORIZ.

U403 11 13'-3" INLET APRON SLAB HORIZ.

U404 8

U405 6'-3" INLET APRON SLAB HORIZ.

12'-6"

12'-6" inlet wings HORIZ. BOTTOM BOTH FACES

inlet wings HORIZ.

X X

3'-9" inlet wings VERT. FRONT FACE

X 20

Mark

Bar
No. Req'd Length

U405 2'-9" TO 9'-8"

1'-5" TO 6'-0"

TOP OF WALL.

FROM HORIZ. CONST. JT. TO 

WATERPROOFING. EXTEND 

18" RUBBERIZED MEMBRANE 

1" BEVEL, TYP.

JT. TO TOP OF WING.

FILLER FROM HORIZ. CONST. 

3/4" FILLER, TYP. EXTEND 

STRUCTURE
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DRAWN

DEPARTMENT OF TRANSPORTATION
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REVISION BYDATENO.

1.
0
0

8200-00-70

mjl

C-9-50

4

X

X

X

X

X

X

X

X

7'-0"

7'-2"

6'-6"

8'-0"

12 3'-9"

8'-7" TO 13'-1"

10'-10"

1'-5" TO 6'-0"

3'-9"

18

U403 1 Series of 11 7'-5" TO 19'-0"

2 Series of 5

10

13'-5"

12 7'-1"

apron details

d409

d410

u410

u411

d409

d410

d411

u410

u411

u412

7

outlet wings VERT. BACK FACE

inlet wings HORIZ. TOP BOTH FACES

inlet wings VERT. BACK FACE

2 Series of 13

2 Series of 6

2 Series of 23

2 Series of 10

u409

d408 4 Series of 3

4 Series of 3

top of box culvert

limits of undercut

thru box culvert

typical section

backfill

pay limits of 

type b

backfill structure 

finished grade

1'-8" to 5'-10"

4

4

4

26

12

2'-1"

3'-1" to 11'-1"

46

20

4

4

4

D409, U410

2'-1"

8'-7" TO 13'-1"

10'-10"

outlet wings HORIZ. BOTTOM BOTH FACES

outlet wings HORIZ.

outlet wings VERT. FRONT FACE

outlet wings DOWELS FRONT FACE

outlet wings HORIZ. TOP BOTH FACES

outlet APRON SLAB

INLET APRON SLAB

inlet wings DOWELS FRONT FACE

OUTLET APRON HORIZ.

INLET APRON HORIZ.

U506

U407

U408

U409

11'-1"

6"

6"

6"

6"

1'-0"

6'-1"

6"

D
4
0
2

U
4
0
2

WILL BE BASED ON THE CONCRETE CUT-OFF WALLS.

CAST-IN-PLACE CONCRETE CUT-OFF WALLS. PAYMENT 

THE ABOVE ALTERNATIVE MAY BE USED IN LIEU OF 

apron reinf.

WEB THICK. = Š")

SHEET PILING (MIN. 

5
'-

0
"

4
 
e
q
. 
s
p
a
.

10
"

 

2
 
e
q
. 
s
p
a
.

D401 @ 1'-0"

JOINT, TYP.

OPT. CONST. 

2" BEVEL

D403 @ 1'-0"

U403 @ 1'-0"

U401 @ 1'-0"

2" BEVEL, TYP.

5
'-

0
"

1'-0"

1'-0"

3
'-

0
"

6"

6
"

NECESSARY

BARS AS 

CUT U401, D401 

D404 @ 1'-0" 1'-0"

U404, U405 @ 

2•
"

2•"

2•"

2•
"

BAF



f-m

boulders

f-c

S
T

A
. 
4
7
+
9
4
, 
8
1'
 l

T
. 

O
F
 
`

B
O

R
-
2
 
E
L
. 
10

3
1.
3

S
T

A
. 
4
7
+
6
6
, 
9
7
' r

T
. 

O
F
 
`

B
O

R
-
1 
E
L
. 
10

3
0
.8

f-m

f-m

f-m

f-m

f-m

sandstone

weathered

1

date completedboring # northing (y) easting (x)

COORDINATES COLLECTED USING NON-SURVEY GRADE EQUIPMENT

1070

1060

1050

1040

1030

1020

1010

1000

990

980

1070

1060

1050

1040

1030

1020

1010

1000

990

980

2

12/26/2018

12/26/2018

210752 234145

210840 233995

borings completed by: AET

report completed by: wisdot

all coordinates referenced to wccs nad 83(91) chippewa county

4
8

+
0
0

4
7

+
5
0

c-09-0050

BOR-1

BOR-2

TOP OF BOTTOM SLAB

UNNAMED

TRIBUTARY

OUTLET EL. 1023.90
INLET EL. 1027.75

STRUCTURE

NO. DATE REVISION BY

STATE OF WISCONSIN

DEPARTMENT OF TRANSPORTATION

SHEET

DRAWN
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S
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A
L
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STRUCTURES DESIGN SECTION

8

STATE PROJECT NUMBER

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

meta

IGNEOUS/

REC=80%, RQD=72%

core run #1 - 24'-29'

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

8200-00-70

C-09-50

TLP/MJL

` STH 27

9

12

21

20

22

25

29

39

17

17

22

24

7

5

3

8

70

60/5"

17

st

B
O
R
IN

G
 
#
/
E
L
.

0.25

f-c

WEATHERED LIMESTONE

cobble or boulder

S
T

A
./

O
F
F
S
E
T

BAF



hw.    = el. 1009.67

vel.   = 5.2 f.p.s.

q  = 78 c.f.s.

r.d.s. = 45 m.p.h.

adt = 3,100 (2021)

t
y
p
.

scour critical code = 8

roadway overtopping = n/a

drainage area = 2.6 sq. MI.

waterway area = 96 sq. ft.

hw.     = el. 1012.65

vel.    = 13.7 f.p.s.

q   = 300 c.f.s.

removed

BOX CULVERT to be 

A 10'X10'X86 FT. LONG 

C-9-934 

Existing culvert 

STRUCTURE

STATE PROJECT NUMBER

NO.

I.D. DATE:

SHEET 1  OF

CK'D.

PLANS
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S
C

A
L
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COUNTY

DESIGN SPEC.

CK'D.

DESIGNED

BY

DRAWN

ACCEPTED

CHIEF STRUCTURES DESIGN ENGINEER DATE

DATE REVISION BY

8

7
.0

0

8200-00-70

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

BAF BAF

C-9-51

CHIPPEWA
City

8200-00-00D

LAYOUT

CORNELL

5

STH 27 OVER CLARK CREEK

BID ITEMS UNIT

NON-BID ITEMS

 ls 203.0200  

 ls 206.2000  

210.2500   ton

TOTAL ESTIMATED QUANTITIES

number

bid item
TOTALS

1

1

backfill structure type b                         

ƒ"FILLER                                            

311.0115  breaker run                                        cy 

504.0100  concrete masonry culverts                          cy 

505.0400  bar steel reinforcement hs structures              lb 

505.0600  bar steel reinforcement hs coated structures       lb 

516.0500  rubberized membrane waterproofing                  sy 

606.0300  riprap heavy                                       cy 

645.0105  GEOTEXTILE TYPE C                                  SY 

645.0120  GEOTEXTILE TYPE HR                                 SY 

                                                                        

EACH

hydraulic data traffic volume

design data

live load:

material properties:

100 year frequency

2 year frequency

EARTHLOAD:

CONCRETE MASONRY:

BAR STEEL REINFORCEMENT: fy = 

f'c =

60,000 P.S.I.

3,500 P.S.I.

sth 27

general notes

structure design contacts:

VERT. CONST. JOINT (TYP.)

BRETT FOLLETT       (608) 266-0214

note:

behind all wing walls.

structure backfill required 

2

2

2

culvert.

'breaker run'. extend 3'-0" beyond the footprint of the 

place geotextile fabric, type 'c', and backfill with 

under cut 1'-0" (included in excavation for structures), 

CLARK

CREEK

1'-0" TYP.

(608) 267-9592

100

100

100

removing old structure sta. 58+60                 

excavation for structures culverts  c-9-51        

wisconsin standard permit vehicle (wis.-spv): 255(kips)

operating rating factor: rf = 1.35

inventory rating factor: rf = 1.05

design loading: hl-93

14
'-

0
•

"

INDICATES WING NUMBER

BUILD APRON AND END OF BOX LEVEL

DETAILS" SHEET)

NAME PLATE LOCATION (SEE "APRON 

DETAILS" SHEET (TYP.)

SEE CORNER DETAILS ON "APRON 

list of drawings

subsurface exploration

apron details

apron 

box details

layout

5.

4.

3.

2.

1.

laura shadewald

5
'-

4
"

mjl

responsible for base stability with any substituted material.

utilized as a construction platform for the box. the contractor is 

approved by the field engineer, in lieu of the breaker run, to be 

aggregate, select crushed material or other granular material as 

the contractor may elect to substitute #1 or #2 concrete coarse 

items listed in the "total estimated quantities".

culvert shall be based on the quantities and prices bid for the 

of the current wisc. dot bridge manual. payment for the precast 

culvert shall conform to precast details on chapter 36 standards 

drawings by the structures design section. the precast concrete box 

of the cast-in-place box culvert with the acceptance of the shop 

the contractor may furnish a precast concrete box culvert in lieu 

excavation cannot be dewatered.

the concrete in the cutoff walls may be placed underwater if the 

DETAIL SHOWN IN THE PLANS.

THE QUANTITY FOR BACKFILL STRUCTURE IS CALCULATED BASED ON THE 

apron wing walls.

structure backfill within the length of the culvert including the 

not occupied by the new structure shall be backfilled with 

all volume which cannot be placed before culvert construction and 

shall be the existing groundline.

the upper limits of "excavation for structures culverts C-9-51" 

bevel exposed edges of concrete ƒ" unless otherwise noted.

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 

drawings shall not be scaled.

DESIGNED FOR 12.0 to 13.5 FT. OF FILL.

2602

118

229

27,660

4550

30

67

385

136

may 2019

T
Y

P
.

3
'-

0
"

elevation

outlet

inlet

plan

fabric type hr

and geotextile

riprap heavy

TYP.

9'-0"

TYP.

6" LEVEL

T
Y

P
.

10
"

T
Y
P
.

3
'-
0
"

15'-0" MIN
.

1008 (12/7/17)

obs. water el. 

typ
.

3'-0
"

113'-0"

55'-0"58'-0"

18'-5"

18'-5•"

17'-
9"

15
°

5
'-

6
‚

"

15
°

17'-7‚"

12
'-

0
"

9
"

9
"

20'-11•
"

9
"

3
0
°

11
'-

2
ƒ

"

10'-0"

3
0
° 10

'-
3
•

"

19
'-
1"

16'-6‚"

5
•

"

1'
-
4
•

"
8
'-

0
"

1'
-
0
•

"

2
'-

0
"

3
'-

0
"

2
'-

0
"

12
'-

0
•

"

5
'-

0
"

2
'-

0
"

7
'-

0
•

"

7
'-

0
•

"

17'-7‚"

18'-2"

7"

7"

7"

7"

17'-1ƒ"

5° typ.

2.5

1

17'-8"

typ.

typ.

typ.

details" sheet for detail, 

const. joint. see "box 

` CULVERT

` sth 27

` sth 27

const. jt.

optional

fabric type hr

and geotextile

riprap heavy

CUT OFF WALL

sta. 58+60.00

sta. 58+53.22

sta. 58+66.78

37'-8" - PANEL 337'-8" - PANEL 237'-8" - PANEL 1

2
'-

0
"

fabric type hr

and geotextile

riprap heavy

bottom slab

top slab

horiz. const. jt.

el. 1007.30

el. 1005.50

fabric type hr.

and geotextile

riprap heavy

alt. const. joint

saw cuts within 12 hours after pouring.

the contractor may provide 2" deep 

in lieu of construction joints in the bottom slab, 

r/w line

r/w line

3

4

1

2

MJL
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8" 8"

1'
-
0
•

" "
•

1'
-
210
•

"

1'
-
0
•

"

9"9"

1'
-
0
•

"
8
'-

0
"

1'
-
4
•

"

const. joint

b403 typ.

b404 typ.

b602

B601 typ.

t
y
p
.

if optional const. joint is used. typ.

optional const. joint. omit 1" fillet 

joint

alt. const.

1" fillet typ. - all corners.

7
 

B
4
0
4
 
a
s
 
s
h
o

w
n

t
y
p
.

64 spa. @ 7" = 37'-4" B601 (all corners)

b706

b407

74 spa. @ 6" = 37'-0" B602 Bottom slab

64 spa. @ 7" = 37'-4" B706 Top slab

STRUCTURE

STRUCTURES DESIGN SECTION

STATE PROJECT NUMBER

SHEET

S
C

A
L

E
 

=

8

CK'D.

PLANS

BY

DRAWN

DEPARTMENT OF TRANSPORTATION

STATE OF WISCONSIN

REVISION BYDATENO.

1.
5
0

box details

8200-00-70

baf

c-9-51

2
typical section thru box

plan view of panel 2

 apron and header are not shown

use identical steel in other panels

section thru header

 
 

1•" min.

2'-0"

vertical construction joint

b309 b310b601

2'-6"

b601 8'-6" corners 

bill of bars

c
o
a
t

req'd.

no.
length

b
e
n
t

series

bar
location

mark

bar

     bar mark signifies the bar size

note: the first or first two digits of the

x

b602 13'-0"  bot. slab transverse

b403 2'-8"  walls - dowels vert.

b404   top and bot. slab and walls longit.

b405 8'-0"  walls - vertical

b706 13'-0"  top slab transverse

b408 4 13'-2"  headers horizontal

b309 18 2'-10" 

b310 18 3'-2" 

b511  4'-0"  vertical const. joint

780

228

228

195

225

37'-4"

x

x

156

omit 1" fillet if alt. const. joint is used

t
y
p
.

 

b407   top slab transverse11'-1"

header stirrup vertical inlet

header stirrup vertical outlet

88

99

joints. Extend 6" min. below top of bottom slab.

up walls & across top slab at vertical const. 

18" min. width rubberized membrane waterproofing 

apron connection detail

2'-0"
1•" min.

box culvert apron

 

 thickness

1/3 of apron

 

beveled keyway

formed by 

const. joint 

top of bottom slab

b512  4'-0"28 

bottom slab.

B512 at 1'-0" centers in 

by beveled keyway

const. joint formed 

inside face

thickness

or bottom slab 

thickness, top slab, 

1/3 of box wall 

box-apron connections

1'
-
4
•

"

10
"

hs structures"

adhesive incidental to "bar steel reinforcement 

bar. embed 6" in concrete. no. 5 bar and masonry 

contractor may utilize adhesive anchors no. 5 

b511 at 1'-0" centers in all four sides.

within 12 hours after pouring.

slab, the contractor may use 2" deep saw cuts 

in lieu of construction joints in the bottom 

2
'-

1"
 

m
in
. 
l
a
p

b408

INLET END ONLY.

OF BOX WALLS. BEVEL 

BETWEEN INSIDE FACES 

BEVEL TO EXTEND 

B310 @ 9" OUTLET

B309 @ 9" INLET

6
" 1'-0"

4
"

6"

12'-0"

c
l
r
.

3
"

l
a
p

m
in
. 

1'
-
1"
 

5
•

"

 

3
 

B
4
0
4
 
a
s
 
s
h
o

w
n

t
y
p
.

b404 (walls)

t
y
p
.

6
"

(top slab)

9 spa. @ 1'-3" - B404 

(top and bot. slab)

8 spa. @ 1'-3" - b404

b404 (top & bot. slab)

b404 (top & bot. slab)

b404 (top slab)

b404 (top slab)

37 spa. @ 1'-0" = 37'-0" B403, B405 (walls)

9
"

6
'-

9
"

6
'-

9
"

37'-8"

4•" 4•"

typ.

1'-0"

1'-5" min.

lap typ.

b405 typ.

` culvert

 

9
 

S
P

A
 

@
 
1'
-
3
"
 
-
 
b
4
0
4
 
(T

O
P
 

S
L

A
B
)

(T
O

P
 

&
 

B
O

T
. 

S
L

A
B
)

8
 
S

P
A
 

@
 
1'
-
3
"
 
-
 

B
4
0
4

B407 (TOP SLAB)

B601 (TYP.)

32 spa. @ 1'-2" = 37'-4" b407

12
'-

0
"

9
"

MJL



WING 2

22 SPA. @ 6'' = 11'-0'' D812D513

T
Y

P
.

C
L

R
.

front FACE

back FACE

WING 1

20 SPA. @ 6'' = 10'-0'' D820D521

T
Y

P
.

C
L

R
.

front FACE

back FACE

WING 3

22 SPA. @ 6'' = 11'-0'' U812 u513

T
Y

P
.

C
L

R
.

front FACE

back FACE

WING 4

24 SPA. @ 6'' = 12'-0'' U820 U521

T
Y

P
.

C
L

R
.

front FACE

back FACE

Wing 2 Section Wing 1 Section

Wing 3 Section Wing 4 Section

D812, D513 D820, D521

U812, U513 U820, U521

C
L

R
.

C
L

R
.

C
L

R
.

C
L

R
.
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DRAWN

DEPARTMENT OF TRANSPORTATION

STATE OF WISCONSIN

REVISION BYDATENO.

5
.0

0

8200-00-70

OUTLET APRON PLAN INLET APRON PLAN

2

1

3

4

C-9-51

3

ENTIRE WING LENGTH, TYP.

ALONG HORIZ. CONST. JT. FOR 

WATERPROOFING, PLACE 

18" RUBBERIZED MEMBRANE 

baf

7"

7"

7"

7"

apron

indicates wing number

3
"

3
"

3
"

3
"

3
"

3
"

3
"

3
"

t
y
p
.

t
y
p
.

13 SPA. @ 1'-4ƒ''\ = 18'-0•" D414, D423 3"

14 SPA. @ 1'-5•''\ = 20'-6•" u422, u4233"

19'-1"

13 SPA. @ 1'-5‚''\ = 18'-8" u414, u4233"

12 SPA. @ 1'-5‚''\ = 17'-4" D422, D423 3"

17'-9"

= 6'-4ƒ"
7 SPA. @ 11''\ 

11" 10 SPA. @ 1'-0'' = 10'-0" D519

= 6'-2"
7 SPA. @ 10•''\ 

10•" 11 SPA. @ 1'-0'' = 11'-0" D511 = 6'-8‚"
7 SPA. @ 11•''\ 

11•"11 SPA. @ 1'-0'' = 11'-0" u511

= 7'-7"
8 SPA. @ 11•''\ 

11•"12 SPA. @ 1'-0'' = 12'-0" u519

5
'-

4
"

9
'-

0
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

18'-5•"

1'
-
6
"

9
'-

0
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

1'
-
6
"

9
'-

0
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

1'
-
6
"

9
'-

0
•

"
10

"

5
•

"

2
'-

0
"

3
"

6"

20'-11•"

1'
-
6
"

9"

10
"

5
•

"

7'-4''

3
"

9"

10
"

5
•

"

7'-4''

3
"

9"

10
"

5
•

"

7'-4''

3
"

9"

10
"

5
•

"

7'-4''

3
"

5
'-

6
‚

"

10
'-

3
•

"
11
'-

2
ƒ

"

4
 
S

P
A
. 

D
4
10

4
 
S

P
A
. 

D
4
18

4
 
S

P
A
. 
u
4
10

4
 
S

P
A
. 
u
4
18

17'-
9"

2
1 

S
P

A
. 

@
 
1'
-
0
''
 D

4
0
1

19
'-
1"

18'-5•"

3''

1'-0"

20'-11•
"

3''

1'-0"

3
0
°

3
0
°

16 SPA @ 1'-0'' D
403

13
 
S

P
A
. 

@
 
1'
-
0
''
 D

4
0
4

16 SPA @ 1'-0'' u
403

13
 
S

P
A
. 

@
 
1'
-
0
''
 u

4
0
4

3
0
 

S
P

A
. 

@
 
1'
-
0
''
 u

4
0
1

D402

D406

D406

D405

D405

U402

U405

U405

U406

U406

HORIZ. CONST. JT.

D507

D408

D409

D410

D410

HORIZ. CONST. JT.

D515

D416

D417

D418

D418

HORIZ. CONST. JT.

U507

U408

U409

U410

U410

HORIZ. CONST. JT.

U515

U416

U417

U418

U418

D507

 D408

D409

D511, D513

D414

D423, TYP.
1'-0" MIN. LAP

JT., TYP.

HORIZ. CONST.

2'-7'' MIN. LAP

FRONT FACE

BACK FACE

D515

 D416

D417

D519, D521

D422

TYP.

1" FILLET,

2'-7'' MIN. LAP

FRONT FACE

FACE

BACK

U507

 U408

U511, U513

U414

U423, TYP.
1'-0" MIN. LAP

2'-7'' MIN. LAP

FRONT FACE

U515

 D416

U417

U519, U521

U422

TYP.

1" FILLET,

2'-7'' MIN. LAP

FRONT FACE

FACE

BACK

D410

D410

D410

U410

U410

U410

D418

D418

D418

U418

U418

U418

JT., TYP.

HORIZ. CONST.

U409

BACK FACE

15
°

1'
-
6
"

1'
-
6
"

15
°

MJL



3'-0"

 

1'
-
0
"

of excavation shall be determined by the contractor.

shall be  incidental to Excavation for Structures. Limits 

Backfill pay limits. Backfill beyond backfill pay limits 

req'd

1

1.5

Backfill with "breaker run". 

excavation for structures. Place "geotextile type c" and 

undercut 1'-0". Excavation for undercut to be included in 
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REVISION BYDATENO.

1.
0
0

8200-00-70

Corner Details

Corner 2

Corner 1

Corner 3

Corner 4

LEVEL

LEVEL

LEVEL

LEVEL

BILL OF BARS      BAR MARK SIGNIFIES THE BAR SIZE

NOTE: THE FIRST OR FIRST TWO DIGITS OF THE

C
O

A
T

B
E

N
T

ACTUAL LENGTHS.

USED FOR BAR WEIGHT CALCULATIONS. SEE BAR SERIES TABLE FOR

LENGTH SHOWN FOR BAR IS AN AVERAGE LENGTH AND SHOULD ONLY BE

BAR SERIES TABLE

BUNDLE AND TAG EACH SERIES SEPERATELY

U401, D401

D812, D513, D820, D521

U812, U513, U820, U521,

C-9-51

4

Mark

Bar

Req'd

No.
Length

Series

Bar
Location

X

5 OUTLET APRON AND CUTOFF WALL HORIZ.

17 17'-8" OUTLET APRON SLAB HORIZ.

14

4 8'-2" OUTLET APRON SLAB HORIZ.

4 OUTLET APRON SLAB HORIZ.

2

2

2

12

23 X

X 8 X

14 4'-11"

2

2

2

11

X 21 X

X 8 X

13 4'-11"

X 27 WINGS 1 & 2 DOWELS FRONT FACE

31 X

3

17 22'-10"

14

8 9'-4"

9 9'-3"

2

2

2

12

X 23 X

X 8 X

14 4'-11"

2

2

2

13

X 25 X

X 9 X

15 4'-11"

X 29 WINGS 3 & 4 DOWELS FRONT FACE

Mark

Bar
No. Req'd Length

1 Series of 17 13'-4" TO 22'-0"

1 Series of 4

1 Series of 4 3'-1" TO 14'-0"

1 Series of 23

1 Series of 8

1 Series of 14 1'-5" TO 8'-5"

1 Series of 21

1 Series of 8

1 Series of 13 1'-5" TO 8'-5"

1 Series of 8 2'-11" TO 15'-8"

1 Series of 9 2'-8" TO 15'-10"

1 Series of 23

1 Series of 8

1 Series of 14 1'-5" TO 8'-5"

1 Series of 25

1 Series of 9

1 Series of 15 1'-5" TO 8'-5"

TOP OF WALL.

FROM HORIZ. CONST. JT. TO 

WATERPROOFING. EXTEND 

18" RUBBERIZED MEMBRANE 

1" BEVEL, TYP.

JT. TO TOP OF WING.

FILLER FROM HORIZ. CONST. 

3/4" FILLER, TYP. EXTEND 

baf

wing 4

name plate location

name plate

1'-0"

4
"

22

X

outLET APRON AND CUTOFF WALL VERT.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

inTLET APRON AND CUTOFF WALL VERT.

inLET APRON AND CUTOFF WALL HORIZ.

inLET APRON SLAB HORIZ.

inLET APRON SLAB HORIZ.

inLET APRON SLAB HORIZ.

WING 2 HORIZ. TOP BOTH FACES

WING 2 HORIZ. APRON SLAB

WING 2 HORIZ. BOTTOM BOTH FACES

WING 2 HORIZ.

WING 2 VERT. BACK FACE

WING 2 VERT. BACK FACE

WING 2 VERT. BACK FACE

WING 2 VERT. FRONT FACE

WING 1 HORIZ. TOP BOTH FACES

WING 1 HORIZ. APRON SLAB

WING 1 HORIZ. BOTTOM BOTH FACES

WING 1 HORIZ.

WING 1 VERT. BACK FACE

WING 1 VERT. BACK FACE

WING 1 VERT. BACK FACE

WING 1 VERT. FRONT FACE

WING 3 HORIZ. TOP BOTH FACES

WING 3 HORIZ. APRON SLAB

WING 3 HORIZ. BOTTOM BOTH FACES

WING 3 HORIZ.

WING 3 VERT. BACK FACE

WING 3 VERT. BACK FACE

WING 3 VERT. BACK FACE

WING 3 VERT. FRONT FACE

WING 4 HORIZ. TOP BOTH FACES

WING 4 HORIZ. APRON SLAB

WING 4 HORIZ. BOTTOM BOTH FACES

WING 4 HORIZ.

WING 4 VERT. BACK FACE

WING 4 VERT. BACK FACE

WING 4 VERT. BACK FACE

WING 4 VERT. FRONT FACE

CUT-OFF WALLS

INLETOUTLET

limits of undercut

finish grade

thru box culvert

typical section

backfill

pay limits of 

type b

backfill structure 

5'-5"

17'-3"

8'-7"

9'-8"

4'-3"

12'-11"

11'-0"

17'-4"

17'-4"

9'-3"

4'-5"

12'-9"

11'-1"

2'-1"

32'-2"

18'-8"

18'-8"

9'-11"

4'-4"

12'-10"

11'-0"

21'-9"

11'-0"

4'-5"

12'-10"

11'-0"

2'-1"

2'-5" TO 13'-11"

2'-0" TO 17'-3"

10'-9" TO 15'-0"

9'-9" TO 12'-2"

10'-9" TO 14'-9"

9'-9" TO 12'-4"

U403 1 Series of 17 13'-6" TO 32'-2"

2'-0" TO 17'-10"

10'-9" TO 14'-10"

9'-8" TO 12'-3"

2'-3" TO 19'-8"

10'-9" TO 14'-10"

9'-8" TO 12'-4"

apron details

top of box culvert

ALTERNATE CUT-OFF WALLS

21'-5"

18'-1"

18'-1"

18'-9"

20'-0"

20'-7"

20'-7"

10

10

2 Series of 5

2 Series of 5 1'-11" TO 16'-7"

10

2 Series of 5

10

2 Series of 5

3'-5"

19'-5"

17'-3"

OUTLET APRON HORIZ.

inLET APRON HORIZ.

D401

D402

D403

D404

D405

D406

D507

D408

D409

D410

D511

D812

D513

D414

D515

D416

D417

D418

D519

D820

D521

D422

D423

D403

D405

D406

D410

D812

D513

D414

D418

D820

D521

D422

U401

U402

U403

U404

U405

U406

U507

U408

U409

U410

U511

U812

U513

U414

U515

U416

U417

U418

U519

U820

U521

U422

U423

U405

U406

U410

U812

U513

U414

U418

U521

U820

U422

2"

6"

6"

6"

3‚"

6"

1'-0"

7'-4"

1‚"

0•"

1‚"
2•

"

2•
"

1•"

6"

D
4
0
2

U
4
0
2

WILL BE BASED ON THE CONCRETE CUT-OFF WALLS.

CAST-IN-PLACE CONCRETE CUT-OFF WALLS. PAYMENT 

THE ABOVE ALTERNATIVE MAY BE USED IN LIEU OF 

4
 
e
q
. 
s
p
a
.

10
"

 

2
 
e
q
. 
s
p
a
.

D401 @ 1'-0"

JOINT, TYP.

OPT. CONST. 

D403 @ 1'-0"

U403 @ 1'-0"

U406 @ 1'-0"

U404, U405,  

U401 @ 1'-0"

2" BEVEL, TYP.

5
'-

0
"

1'-0"

1'-0"

3
'-

0
"

WEB THICK. = Š")

SHEET PILING (MIN. 

5
'-

0
"

2" BEVEL
6"

6
"

APRON REINF.

AS NECESSARY

CUT U401, D401 BARS 

D406 @ 1'-0"

D404, D405, 

MJL
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A
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5
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+
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8
0
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T
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O
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`

B
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E
L
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10

11
.4

1

S
T

A
. 
5
8
+
9
3
, 
7
2
' r

T
. 

O
F
 
`

B
O

R
-
1 
E
L
. 
10

16
.3

6

0.75
f-m

f-m

f-m

f-m

f-m

f-m

f-m

f-m
f-m

1

date completedboring # northing (y) easting (x)

1050

1040

1030

1020

1010

1000

990

980

970

960

1050

1040

1030

1020

1010

1000

990

980

970

960

2

1/07/2019 211845.255 234473.386

12/27/2018 211831.396 234311.092

borings completed by: AET

report completed by: wisdot

all coordinates referenced to wccs nad 83(91) chippewa county

BOR-1

BOR-2

5
9

+
0
0

5
8

+
5
0

c-09-0051

sandstone

weathered

 ̀  sth 27

CLARK
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  subsurface  

  exploration 
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C

A
L
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STRUCTURES DESIGN SECTION

8

STATE PROJECT NUMBER

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

meta

IGNEOUS/

REC=80%, RQD=72%

core run #1 - 24'-29'

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

8200-00-70

c-09-51

tlp/baf

top of bottom slab
inlet el. 1007.30outlet el. 1005.50

2

10

7

8

5

5

4

5

15

6

16

2

1

4

5

6

10

18

18

30

67

103

17

st

B
O
R
IN

G
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PROJECT  NO: 8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA EARTHWORK DATA SHEET SHEET E
FILE  NAME  :  …\0901_ew.ppt PLOT   DATE   : 7/30/2019 3:22 PM PLOT   SCALE  :   1.000000:1.000000

9

WISDOT / CADDS   SHEET    42PLOT   NAME  :  0901_ewPLOT   BY   :   

9

Cut Fill Cut Fill Cut Expanded Fill Mass Ordinate
STATION Distance 1.00 1.30

Note 1
10+99'A' 0 0 0 0 0 0 0 0
12+09'A' 110 0 0 0 0 0 0 0
12+11'A' 2 0.3 7.4 0 0 0 0 0
12+20'A' 9 0.8 4.23 0 2 0 3 -3
12+20'A' 0 0.67 5.63 0 0 0 3 -3
12+50'A' 30 12.56 0 7 3 8 7 1
13+00'A' 50 23.46 1.23 33 1 41 8 33
13+50'A' 50 6.3 38.41 28 37 68 56 12
13+50'A' 0 10.43 51.98 0 0 68 56 12
13+75'A' 25 39.67 80.18 23 61 92 136 -44
14+00'A' 25 6.39 422.29 21 233 113 438 -325
14+25'A' 25 9.63 62.91 7 225 120 730 -610
14+50'A' 25 36 20.27 21 39 141 780 -639
14+50'A' 0 12.45 31.67 0 0 142 780 -639
15+00'A' 50 18.27 0 28 29 170 818 -648
15+50'A' 50 3.39 0.98 20 1 190 820 -630
15+50'A' 0 4.12 1.04 0 0 190 820 -630
15+50'A' 0 3.77 0 0 0 190 820 -630
15+75'A' 25 3.19 0 3 0 193 820 -626
15+77'A' 2 0 0 0 0 193 820 -626
15+81'A' 5 0 0 0 0 193 820 -626

193 630

NOTES:
1 - 

Seth Creek:  STA. 12+09.30'A' - STA. 15+76.68'A'

MASS ORDINATE = CUT - (FILL) X FILL FACTOR

AREA (SF) Incremental Vol (CY) (Unadjusted) Cumulative Vol (CY)



PROJECT  NO: 8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA EARTHWORK DATA SHEET SHEET E
FILE  NAME  :  …\0901_ew.ppt PLOT   DATE   : 7/30/2019 3:22 PM PLOT   SCALE  :   1.000000:1.000000

9

WISDOT / CADDS   SHEET    42PLOT   NAME  :  0901_ewPLOT   BY   :   

9

Cut Fill Cut Fill Cut Expanded Fill Mass Ordinate
STATION Distance 1.00 1.30

Note 1
21+96'B' 0 0 0 0 0 0 0 0
21+99'B' 3 2.73 0 0 0 0 0 0
22+00'B' 1 2.87 0 0 0 0 0 0
22+27'B' 27 8.65 0 6 0 6 0 6
22+27'B' 0 12.03 0.58 0 0 6 0 6
22+50'B' 23 16.77 0.02 12 0 18 0 18
23+00'B' 50 8.66 7.29 24 7 42 9 33
23+50'B' 50 7.66 189.81 15 182 57 246 -189
23+50'B' 0 17.14 194.3 0 1 57 248 -191
24+00'B' 50 23.86 524.1 38 664 95 1111 -1016
24+50'B' 50 31.15 245.69 51 713 146 2037 -1892
24+50'B' 0 14.17 265.31 0 1 146 2039 -1893
25+00'B' 50 9.96 16.46 22 260 168 2377 -2209
25+50'B' 50 12.92 0 21 15 189 2397 -2207
25+60'B' 10 6.34 0 4 0 193 2397 -2204
25+60'B' 0 3.65 0 0 0 193 2397 -2204
25+62'B' 2 2.99 0 0 0 193 2397 -2204
25+63'B' 1 0 0 0 0 193 2397 -2204

193 1844

NOTES:
1 - MASS ORDINATE = CUT - (FILL) X FILL FACTOR

Leman Creek:  STA. 21+99.24'B' - STA. 25+62.38'B'

AREA (SF) Incremental Vol (CY) (Unadjusted) Cumulative Vol (CY)



PROJECT  NO: 8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA EARTHWORK DATA SHEET SHEET E
FILE  NAME  :  …\0901_ew.ppt PLOT   DATE   : 7/30/2019 3:22 PM PLOT   SCALE  :   1.000000:1.000000

9

WISDOT / CADDS   SHEET    42PLOT   NAME  :  0901_ewPLOT   BY   :   

9

Cut Fill Cut Fill Cut Expanded Fill Mass Ordinate
STATION Distance 1.00 1.30

Note 1
45+48'C' 0 0 0 0 0 0 0 0
45+50'C' 2 53.76 0 2 0 2 0 2
45+52'C' 2 53.9 0 4 0 6 0 6
45+72'C' 20 52 0 40 0 46 0 46
45+73'C' 1 51.8 0 1 0 47 0 47
45+92'C' 19 38.96 0 32 0 79 0 79
45+98'C' 6 31.23 0 7 0 86 0 86
46+00'C' 2 25.72 0 2 0 89 0 89
46+17'C' 17 5.2 1 10 0 98 0 98
46+17'C' 0 25.7 18.15 0 0 99 0 98
46+23'C' 5 21.9 21.44 5 4 103 5 98
46+50'C' 27 17.63 78.78 20 51 123 71 52
46+83'C' 33 16.85 148.59 21 139 144 252 -107
47+00'C' 17 16.53 172.88 11 102 155 384 -229
47+19'C' 19 16.82 173.29 11 119 166 538 -372
47+19'C' 0 37.39 154.71 0 1 166 539 -373
47+50'C' 31 39.87 216.37 45 215 211 819 -608
47+68'C' 18 38.21 271.68 27 166 238 1036 -798
48+00'C' 32 36.56 146.68 44 245 282 1354 -1072
48+18'C' 18 36.94 134.75 25 95 306 1478 -1171
48+18'C' 0 18.38 144.34 0 1 307 1478 -1172
48+28'C' 9 17.62 144.18 6 49 313 1543 -1230
48+29'C' 1 17.57 137.5 1 6 314 1551 -1237
48+50'C' 21 19.06 134.88 14 107 328 1690 -1362
48+54'C' 4 19.89 128.85 3 20 331 1715 -1385
48+76'C' 22 23.77 73.77 17 81 348 1820 -1472
48+76'C' 0 15.36 69.48 0 0 348 1821 -1472
49+00'C' 24 15.87 19.55 14 40 362 1873 -1510
49+24'C' 24 16.49 0.53 14 9 377 1884 -1508
49+50'C' 26 16.04 0.06 16 0 392 1885 -1492
49+61'C' 11 15.89 0 7 0 399 1885 -1486
49+86'C' 25 15.51 0.05 15 0 413 1885 -1471
50+00'C' 14 28.13 0 11 0 425 1885 -1460
50+11'C' 111 40.42 0 87 12 449 1888 -1439
50+17'C' 6 24.87 0 7 0 457 1888 -1432
50+18'C' 1 0 0 1 0 457 1888 -1431

520 1462

NOTES:
1 - 

Unnamed Tributary - Sta. 45+50.14'C' to Sta. 50+16.88'C'

MASS ORDINATE = CUT - (FILL) X FILL FACTOR

AREA (SF) Incremental Vol (CY) (Unadjusted) Cumulative Vol (CY)



PROJECT  NO: 8200-00-70 HWY: STH 27 COUNTY: CHIPPEWA EARTHWORK DATA SHEET SHEET E
FILE  NAME  :  …\0901_ew.ppt PLOT   DATE   : 7/30/2019 3:22 PM PLOT   SCALE  :   1.000000:1.000000

9

WISDOT / CADDS   SHEET    42PLOT   NAME  :  0901_ewPLOT   BY   :   

9

Cut Fill Cut Fill Cut Expanded Fill Mass Ordinate
STATION Distance 1.00 1.30

Note 1
5609.769 0 0 0 0 0 0 0 0
5611.399 2 18.28 0 1 0 1 0 1

5650 39 59.45 0 56 0 56 0 56
5700 50 33.97 0 87 0 143 0 143

5724.927 25 14.24 0 22 0 165 0 165
5750 25 10.9 1.59 12 1 177 1 176

5757.68 8 9.82 19.91 3 3 179 5 175
5757.784 0 34.81 0.82 0 0 180 5 175
5764.651 7 37.51 10.89 9 1 189 7 182
5789.67 25 17.51 116.1 25 59 214 83 131

5800 10 15.39 82.81 6 38 221 133 88
5807.19 7 14.75 94.09 4 24 225 163 61

5807.293 0 57.94 69.92 0 0 225 164 61
5814.688 7 36.94 78.34 13 20 238 190 47

5850 35 29.43 185.84 43 173 281 415 -134
5860 10 33.1 269.99 12 84 293 525 -232
5900 40 34.92 145.62 50 308 343 925 -582

5917.232 17 33.94 149.35 22 94 365 1047 -682
5917.331 0 11.57 137.8 0 1 365 1048 -683
5937.331 20 11.28 142.49 8 104 374 1183 -809

5950 13 11 154.64 5 70 379 1273 -895
6000 50 11.55 110.81 21 246 400 1593 -1193

6006.157 6 11.33 111.43 3 25 402 1626 -1224
6030.91 25 11.22 96.96 10 96 413 1750 -1337

6050 19 20.39 67.62 11 58 424 1826 -1402
6057.357 7 25.35 66.91 6 18 430 1850 -1420
6057.46 0 7.17 63.36 0 0 430 1850 -1420

6095.933 38 7.73 0 11 45 441 1909 -1468
6100 4 8.54 0 1 0 442 1909 -1467

6103.839 4 8.78 0 1 0 443 1909 -1465
6121.18 17 8.38 2.74 6 1 449 1910 -1461

6146.475 25 8.02 3.78 8 3 456 1914 -1457
6150 4 8.44 38.3 1 3 457 1917 -1460

6165.203 69 8.75 9.89 21 20 462 1935 -1472
6166.913 2 0 0 0 0 462 1935 -1473

479 1495

NOTES:
1 - 

Clark Creek: Sta. 56+11.40'C' to Sta. 61+65.20'C'

MASS ORDINATE = CUT - (FILL) X FILL FACTOR

AREA (SF) Incremental Vol (CY) (Unadjusted) Cumulative Vol (CY)
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