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QUANTITYSPEC CODE ITEM DESCRIPTION UNIT TOTAL

103 0100 CONTRACT BOND L SUM 1 0 0 0 10 0

107 0100 RAILWAY PROTECTION INSURANCE L SUM 1 0 0 0 10 0

201 0330 CLEARING & GRUBBING                               L SUM 1 0 0 0 10 0

202 0136 REMOVAL OF PAVEMENT                               TON  574 0 0 0 5740 0

202 0169 REMOVAL OF END SECTION-ALL TYPES & SIZES          EA   1 0 0 0 10 0

202 0170 REMOVAL OF CULVERTS-ALL TYPES & SIZES             LF   223 0 0 0 2230 0

202 0400 REMOVAL OF RIPRAP - LOOSE ROCK                    CY   3 0 0 0 30 0

203 0102 COMMON EXCAVATION-TYPE B                          CY   3347 0 0 0 33470 0

203 0109 TOPSOIL                                           CY   5351 0 0 0 53510 0

203 0140 BORROW-EXCAVATION                                 CY   782 0 0 0 7820 0

216 0100 WATER                                             M GAL 305 0 0 0 3050 0

251 0200 SEEDING CLASS II                                  ACRE 5.8 0 0 0 5.80 0

251 2000 TEMPORARY COVER CROP                              ACRE 5.8 0 0 0 5.80 0

253 0101 STRAW MULCH                                       ACRE 11.6 0 0 0 11.60 0

255 0102 ECB TYPE 2                                        SY   518 0 0 0 5180 0

260 0200 SILT FENCE SUPPORTED                              LF   3385 0 0 0 33850 0

260 0201 REMOVE SILT FENCE SUPPORTED                       LF   3385 0 0 0 33850 0

261 0112 FIBER ROLLS 12IN                                  LF   3619 0 0 0 36190 0

261 0113 REMOVE FIBER ROLLS 12IN                           LF   619 0 0 0 6190 0

302 0120 AGGREGATE BASE COURSE CL 5                        TON  12151 0 0 0 121510 0

302 0314 TEMPORARY TRAFFIC SURFACE AGGREGATE               TON  300 0 0 0 3000 0

401 0050 TACK COAT                                         GAL  1144 0 0 0 11440 0

401 0060 PRIME COAT                                        GAL  2874 0 0 0 28740 0

401 0160 BLOTTER MATERIAL CL 44                            TON  67 0 0 0 670 0

411 0100 MILLING PAVEMENT SURFACE                          TON  602 0 0 0 6020 0

430 0045 SUPERPAVE FAA 45                                  TON  4116 0 0 0 41160 0

430 1000 CORED SAMPLE                                      EA   28 0 0 0 280 0

430 5818 PG 58H-34 ASPHALT CEMENT                          TON  248 0 0 0 2480 0

550 0300 8IN NON-REINF CONCRETE PVMT CL AE-DOWELED         SY   227 0 0 0 2270 0

702 0100 MOBILIZATION                                      L SUM 1 0 0 0 10 0

704 0100 FLAGGING                                          MHR  1000 0 0 0 10000 0

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 5282 0 0 0 52820 0

704 1048 PORTABLE RUMBLE STRIPS                            EA   4 0 0 0 40 0

704 1052 TYPE III BARRICADE                                EA   17 0 0 0 170 0

704 1060 DELINEATOR DRUMS                                  EA   130 0 0 0 1300 0

704 1067 TUBULAR MARKERS                                   EA   55 0 0 0 550 0

704 1080 STACKABLE VERTICAL PANELS                         EA   221 0 0 0 2210 0

704 1185 PILOT CAR                                         HR   300 0 0 0 3000 0

704 1500 OBLITERATION OF PAVEMENT MARKING                  SF   3531 0 0 0 35310 0

706 0500 AGGREGATE LABORATORY                              EA   1 0 0 0 10 0

706 0550 BITUMINOUS LABORATORY                             EA   1 0 0 0 10 0

706 0600 CONTRACTOR'S LABORATORY                           EA   1 0 0 0 10 0

709 0100 GEOSYNTHETIC MATERIAL TYPE G                      SY   13518 0 0 0 135180 0

714 0615 PIPE CONC REINF 24IN CL III                       LF   8 0 0 0 80 0

714 0820 PIPE CONC REINF 30IN CL III                       LF   10 0 0 0 100 0

714 3033 END SECT-TRAVERSABLE REINF. CONC.30IN             EA   1 0 0 0 10 0

714 4116 PIPE CONDUIT 36IN-APPROACH                        LF   414 0 0 0 4140 0
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QUANTITYSPEC CODE ITEM DESCRIPTION UNIT TOTAL

714 4120 PIPE CONDUIT 42IN                                 LF   16 0 0 0 160 0

714 4122 PIPE CONDUIT 42IN-APPROACH                        LF   65 0 0 0 650 0

714 9660 REMOVE & RELAY END SECTION-ALL TYPE & SIZES       EA   1 0 0 0 10 0

720 0110 RIGHT OF WAY MARKERS                              EA   11 0 0 0 110 0

720 0125 ALIGNMENT MONUMENTS                               EA   4 0 0 0 40 0

720 0130 IRON PIN R/W MONUMENTS                            EA   7 0 0 0 70 0

720 0135 IRON PIN REFERENCE MONUMENTS                      EA   4 0 0 0 40 0

722 0120 MANHOLE 72IN                                      EA   1 0 0 0 10 0

722 1120 MANHOLE RISER 72IN                                LF   6 0 0 0 60 0

752 0911 TEMPORARY SAFETY FENCE                            LF   208 0 0 0 2080 0

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING        SF   49 0 0 0 490 0

754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE      LF   227 0 0 0 2270 0

754 0563 REFERENCE MARKER-TYPE C                           EA   1 0 0 0 10 0

754 0592 RESET SIGN PANEL                                  EA   8 0 0 0 80 0

754 0805 OBJECT MARKERS - CULVERTS                         EA   3 0 0 0 30 0

760 0025 SINUSOIDAL RUMBLE STRIP - ASPHALT SHOULDER        MILE 1.12 0 0 0 1.120 0

760 0027 SINUSOIDAL RUMBLE STRIP - ASPHALT CENTERLINE      MILE 0.56 0 0 0 0.560 0

762 0103 PVMT MK PAINTED-MESSAGE                           SF   288 0 0 0 2880 0

762 1106 PVMT MK PAINTED 6IN LINE                          LF   21446 0 0 0 214460 0

762 1112 PVMT MK PAINTED 12IN LINE                         LF   2582 0 0 0 25820 0

770 0003 LIGHTING SYSTEM A                                 EA   1 0 0 0 10 0

770 0004 LIGHTING SYSTEM B                                 EA   1 0 0 0 10 0

770 0008 DESTINATION LIGHTING (TWO OR MORE POLES)          EA   1 0 0 0 10 0
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Culvert Hydraulic Data 

 

ND 1804 

Marley Xing to 0.5 Miles N of Trenton 

 

 

HYDRAULIC DATA FOR PROJECT HES-7-804(075)330 

          25-YEAR DATA 100-YEAR DATA 

      PROPOSED DRAINAGE  DESIGN DESIGN DESIGN  DESIGN 100-YEAR 100-YEAR 

CHAIN STATION EXISTING PIPE PIPE SIZE AREA DISCHARGE HEADWATER VELOCITY  STAGE  DISCHARGE STAGE 

        (ACRES) (CFS) (FT) (FPS) (NAVD 88) (CFS) (NAVD 88) 

SCL1804 
17579+38 CL 30" RCP (A) - 

342.9 164 
5.70 7.76 

1913.38 265 1913.52 
17580+89 CL 24" RCP (B) - 5.90 18.65 

  

    (A) Existing culvert to be extended with 42" RCP. Connect existing 30" RCP to the Proposed 42" RCP with 72" Manhole 

    (B) Existing culvert to be extended on upstream end. 
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1748
0+00

145th Rd NW

ND 1804

#23
STA. 17481+66
29' LT

#24
STA. 17479+16
23' LT

1

STA. 17479+00 TO 17482+50

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 1

LIGHTING SYSTEM A

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY.

25 500

N

LUMINAIRE

R2

DISTRIBUTION
STATIONSTANDARD

17504+11  25'LT14

NUMBER & OFFSET LUMENS
DELIVERED

R227,80017506+74  25'LT13

R217501+66  25'LT15

R217499+16  25'LT16

R217496+66  23'LT17

27,800

27,800

27,800

27,800

R217494+16  22'LT18 27,800

R227,80017509+26  24'LT12

R227,80017511+76  24'LT11

R227,80017514+26  23'LT10

R217491+66  21'LT19 27,800

R217489+16  21'LT20 27,800

R217486+66  21'LT21 27,800

R217484+16  21'LT22 27,800

R217481+66  29'LT23 27,800

R217479+16  23'LT24 27,800

M
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D
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DESCRIPTION

LIGHT #11 TO
LIGHT #12

C
AB

LE
 T

R
EN

C
H

-T
YP

E 
II

LIGHT #10 TO
LIGHT #11

220 LF

2 
IN

 R
IG

ID
 C

O
N

D
U

IT

258 LF

152 LF 258 LF

LIGHT #12 TO
LIGHT #13 225 LF 258 LF25 LF

LIGHT #13 TO
LIGHT #14 145 LF 273 LF120 LF

LIGHT #14 TO
LIGHT #15 179 LF 253 LF

LIGHT #15 TO
LIGHT #16 190 LF 258 LF

LIGHT #16 TO
LIGHT #17

LIGHT #17 TO
LIGHT #18 250 LF 258 LF

54 LFLIGHT #18 TO
FEEDPOINT C 136 LF

98 LF

30 LF

66 LF

60 LF

190 LF 258 LF60 LF

LIGHT #18 TO
LIGHT #19 154 LF 258 LF96 LF

LIGHT #19 TO
LIGHT #20 204 LF 258 LF46 LF

LIGHT #20 TO
LIGHT #21 201 LF 258 LF49 LF

LIGHT #21 TO
LIGHT #22 250 LF 258 LF

LIGHT #22 TO
LIGHT #23 250 LF 258 LF

LIGHT #23 TO
LIGHT #24 160 LF 258 LF90 LF

15 EA

1 EA

15 EALT STD 6FT MA 40FT MT HT BREAKAWAY

CONCRETE FOUNDATION - HIGHWAY LIGHTING

FEED POINT - TYPE II - PAD MOUNTED

3758 LFMULTIPLE UNDERGROUND CABLE 2NO4-1NO6 STYLE USE

15 EALED LUMINAIRE

2770 LFCABLE TRENCH - TYPE II

1 EACONCRETE FOUNDATION - FEED POINT - TYPE B

2IN DIAMETER RIGID CONDUIT 794 LF

QUANTITIES INCLUDED IN PAY ITEM
''LIGHTING SYSTEM A ''

LIGHTING LAYOUT

06/05/25



174
85+

00

174
90+

00

1st Ave

2nd Ave

ND 1804

#20
STA. 17489+16
21' LT

#21
STA. 17486+66
21' LT

#22
STA. 17484+16
21' LT

1

1

STA. 17482+50 TO 17490+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 2

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY. 25 500

N

LIGHTING SYSTEM A
LIGHTING LAYOUT

06/05/25



174
90+

00

174
95+

00

2nd Ave

3rd Ave

4th Ave

ND 1804

#17
STA. 17496+66
23' LT

#18
STA. 17494+16
22' LT

#19
STA. 17491+66
21' LT

FEEDPOINT C
STA. 17494+16
32' RT 2

1

1

1

STA. 17490+00 TO 17498+50

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 3

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY.

25 500

N
2 LOWER YELLOWSTONE ELECTRIC COOP TO

INSTALL 100 AMP METER SOCKET AND SERVICE
MAST ON  EXISTING UTILITY POLE.  CONTRACTOR
TO PROVIDE DIRECT BURY SERVICE CONDUCTORS
FROM METER TO FEEDPOINT.

LIGHTING SYSTEM A
LIGHTING LAYOUT

06/05/25



175
00+

00

175
05+

00

5th Ave

6th Ave

ND 1804

#14
STA. 17504+11
25' LT

#15
STA. 17501+66
25' LT

#16
STA. 17499+16
25' LT

1

1

1

1

1

STA. 17498+50 TO 17506+50

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 4

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY. 25 500

N

LIGHTING SYSTEM A
LIGHTING LAYOUT

06/05/25



175
10+

00

175
15+

00

7th Ave

8th Ave

ND 1804

#10
STA. 17514+26
23' LT

#11
STA. 17511+76
24' LT

#12
STA. 17509+26
24' LT

#13
STA. 17506+74
25' LT

1

1

1

1

1

STA. 17506+50 TO 17515+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 5

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY. 25 500

N

LIGHTING SYSTEM A
LIGHTING LAYOUT

06/05/25



STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 6

UNDERGROUND CONDUCTORS
TWO #4 & ONE #6 AWG
STYLE USE

No. 12 AWG
CONDUCTOR
(TYPICAL)

(TYPICAL)

FEEDPOINT
C

#19
#18

#17 #20 #21 #22 #23 #24

SCHEMATIC LEGEND

LIGHTING CIRCUIT #1 PHASE ''A'' CONDUCTOR
LIGHTING CIRCUIT #1 PHASE ''B'' CONDUCTOR

#6 AWG GROUND CONDUCTOR

LIGHT STANDARD

LIGHTING CIRCUIT #2 PHASE ''A'' CONDUCTOR
LIGHTING CIRCUIT #2 PHASE ''B'' CONDUCTOR

#16#15#14#13#12#11#10

UNDERGROUND CONDUCTORS
TWO #4 & ONE #6 AWG
STYLE USE
(TYPICAL)

No. 12 AWG
CONDUCTOR
(TYPICAL)

LIGHTING SYSTEM A
SCHEMATIC

06/05/25



17
57
0+
00

17
57
5+
00

Casino
Driveway

ND 18
04

DESTINATION LIGHT
STA. 17569+87
52' RT

STA. 17569+00 TO 17575+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 7

25 500

N

2 EA

1 EA

2 EA12 FT MAST ARM - WOOD POLE MOUNTED

50 FT WOOD POLE - CLASS II

JUNCTION BOX (POLE MOUNTED)

360 LF

FEED POINT - TYPE I - POLE MOUNTED

1383 LFMULTIPLE UNDERGROUND CABLE 2NO6-1NO8 STYLE USE

2 EALED LUMINAIRE

78 LF

2IN DIAMETER RIGID CONDUIT (POLE MOUNTED)

UNDERGROUND CONDUCTOR NO12 AWG STYLE THW

2 EA

10 LF

1IN DIAMETER RIGID CONDUIT (POLE MOUNTED)

1305 LFCABLE TRENCH - TYPE II

1 EA20 FT WOOD POLE - CLASS VII

2IN DIAMETER RIGID CONDUIT 40 LF

DESCRIPTION

WEST LIGHTING POLE
FEED POINT TO

628 LF

C
AB

LE
 T

R
EN

C
H

TY
PE

 II

609 LF

2 
IN

 R
IG

ID
 C

O
N

D
U

IT
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U

LT
IP
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N
D
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G

R
O
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N

D
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O
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O
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EAST LIGHTING POLE
FEED POINT TO

755 LF696 LF 40 LF

QUANTITIES INCLUDED IN PAY ITEM
''DESTINATION LIGHTING (TWO OR MORE POLES) ''

DESTINATION LIGHTING
LIGHTING LAYOUT

06/05/25



17
58
0+
00

44th Ln NW

ND 18
04

DESTINATION LIGHT
STA. 17582+19
52' RT

17
57
5+
00147th Ave NW

ND 18
04

POLE MT FEEDPOINT
STA. 17576+70
92' RT

2

1

STA. 17575+00 TO 17584+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 8

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY.

25 500

N2 LOWER YELLOWSTONE ELECTRIC COOP TO
INSTALL 100 AMP METER SOCKET AND SERVICE
MAST ON  EXISTING UTILITY POLE.  CONTRACTOR
TO PROVIDE DIRECT BURY SERVICE CONDUCTORS
FROM METER TO FEEDPOINT.

DESTINATION LIGHTING
LIGHTING LAYOUT

06/05/25



STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 9

1'' Conduit

Fuses

12'

7'

3 No. 12
Type THW

Light Pole Detail

42"

Junction Box
NEMA 3R
4"x4"

Destination Lighting
Utility Powered Lighting Detail

Stub 12" below grade
for cable entrance

2" Conduit

50' Wood service
pole CLASS II

Service
Entrance

Head

9,000 Lumen 4000K LED Luminaire
w/ drop refractor and Type III distribution.
American Electric Lighting
#ATBS-P40-MVOLT-D3-4K
or equivalent.

39' ± Mounting Height

and Schematic

UNDERGROUND CONDUCTORS
TWO #6 & ONE #8 AWG
STYLE USE

DESTINATION

No. 12 AWG
CONDUCTOR
(TYPICAL)

(TYPICAL)

FEEDPOINT

LIGHT
DESTINATION
LIGHT

SCHEMATIC LEGEND

LIGHTING CIRCUIT #1 PHASE ''A'' CONDUCTOR
LIGHTING CIRCUIT #1 PHASE ''B'' CONDUCTOR
#6 AWG GROUND CONDUCTOR

LIGHT STANDARD

06/05/25



17
73
5+
00

RR R/W

RR R/W

RR R/W

N
D

 1
80

4

N
D

 1
80

4

150'

BNSF

AVOIDANCEAREA

FEEDPOINT B
STA. 17733+79
65' LT

#7
STA. 17734+44
38' LT

#8
STA. 17732+49
34.5' RT

1 2

17
73
0+
00

N
D

 1
80

4

AVOIDANCEAREA

AVOIDANCEAREA

#8

#9
STA. 17730+54
30' RT

STA. 17730+00 TO 17736+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 10

1 DIRECTIONALLY BORE CONDUIT
UNDER ROADWAY.

25 500

N2

LUMINAIRE

R3

DISTRIBUTION
STATIONSTANDARD

17738+81  40.5'LT5

NUMBER & OFFSET LUMENS
DELIVERED

R327,80017740+41  45'RT4

R317736+81  38'LT6

R317734+44  38'LT7

R317732+49  34.5'RT8

27,800

27,800

27,800

27,800

M
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DESCRIPTION

LIGHT #2 TO
LIGHT #3

C
AB

LE
 T

R
EN

C
H

-T
YP

E 
II

LIGHT #1 TO
LIGHT #2

201 LF

2 
IN

 R
IG

ID
 C

O
N

D
U

IT

209 LF

200 LF 208 LF

LIGHT #3 TO
LIGHT #4 155 LF 243 LF80 LF

LIGHT #4 TO
LIGHT #5 160 LF 247 LF

9 EA

2 EA

9 EALT STD 9FT MA 42FT POLE BREAKAWAY

CONCRETE FOUNDATION - HIGHWAY LIGHTING

FEED POINT - TYPE I - PAD MOUNTED

1739LFMULTIPLE UNDERGROUND CABLE 2NO4-1NO6 STYLE USE

9 EALED LUMINAIRE

1360 LFCABLE TRENCH - TYPE II

2 EACONCRETE FOUNDATION - FEED POINT - TYPE B

2IN DIAMETER RIGID CONDUIT 229 LF

QUANTITIES INCLUDED IN PAY ITEM
''LIGHTING SYSTEM B ''

R317730+54  30'RT9 27,800

R327,80017741+96  42.5'LT3

R327,80017743+91  44'LT2

R327,80017745+86  38.5'LT1

79 LF

LIGHT #5 TO
FEEDPOINT A 161 LF 175 LF

LIGHT #6 TO
FEEDPOINT A 66 LF 107 LF

LIGHT #7 TO
FEEDPOINT B 92 LF 106 LF

LIGHT #8 TO
FEEDPOINT B 130 LF 241 LF70 LF

LIGHT #8 TO
LIGHT #9 195 LF 203 LF

LOWER YELLOWSTONE ELECTRIC COOP TO
INSTALL 100 AMP METER SOCKET AND SERVICE
MAST ON  EXISTING UTILITY POLE.  CONTRACTOR
TO PROVIDE DIRECT BURY SERVICE CONDUCTORS
FROM METER TO FEEDPOINT.

LIGHTING SYSTEM B
LIGHTING LAYOUT

06/05/25



42nd St NW

17
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00
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 1
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4

#1
STA. 17745+86
38.5' LT

#2
STA. 17743+91
44' LT

#3
STA. 17741+96
42.5' LT

1

17
74
0+
00

42nd St NW

RR R/W

RR R/W

RR R/WRR R/W

N
D

 1
80

4

150'

BNSF

BNSF

#4
STA. 17740+41
45' RT

#5
STA. 17738+81
40.5' LT

#6
STA. 17736+81
38' LT

FEEDPOINT A
STA. 17737+47
67' LT

2

1

STA. 17736+00 TO 17746+00

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 11

1 DIRECTIONALLY BORE CONDUIT UNDER
ROADWAY.

25 500

N2 LOWER YELLOWSTONE ELECTRIC COOP TO
INSTALL 100 AMP METER SOCKET AND SERVICE
MAST ON  EXISTING UTILITY POLE.  CONTRACTOR
TO PROVIDE DIRECT BURY SERVICE CONDUCTORS
FROM METER TO FEEDPOINT.

LIGHTING SYSTEM B
LIGHTING LAYOUT

06/05/25



UNDERGROUND CONDUCTORS
TWO #4 & ONE #6 AWG

STYLE USE

#9#8

#7

STATE

ND

ND 1804
Marley Xing to 0.5 Miles N of Trenton

PROJECT NO. SECTION
NO.

SHEET
NO.

HES-7-804(075)330 140 12

SCHEMATIC LEGEND

LIGHTING CIRCUIT #1 PHASE ''A'' CONDUCTOR
LIGHTING CIRCUIT #1 PHASE ''B'' CONDUCTOR
#6 AWG GROUND CONDUCTOR

LIGHT STANDARD

No. 12 AWG
CONDUCTOR

(TYPICAL)

(TYPICAL)

UNDERGROUND CONDUCTORS
TWO #4 & ONE #6 AWG
STYLE USE

#4 #5

#6

#3#2
FEEDPOINT

No. 12 AWG
CONDUCTOR
(TYPICAL)

#1

(TYPICAL)

A

FEEDPOINT
B

LIGHTING SYSTEM B
SCHEMATIC

06/05/25
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Ground

Exist.

flow

flow

DETAIL B

DETAIL C

X X X X X X

X X X X X X

X XX X X

X X X X X

X X X X X X

STAPLE PATTERN

     DETAIL

EXCAVATION

   TRENCH

6" 6"

center

1' on 

Staple

center

1' on 

Staple

soil

backfill

Compacted

soil

backfill

Compacted

Detail A

See

Detail A

See

Single Net Blanket Double Net Blanket

should be on the top once the blanket is installed.
If a Single Net Blanket is used the side with the netting
NOTE:

DETAIL A

ANCHOR TRENCH & BLANKET INSTALLATION

PIPE OUTLETS

PIPE INLETS

4"

DETAIL A

DETAIL A

F
L
O

W

F
L
O

W

6"

6
"

6
"

6
"

6"

20"10"

20"

4'

DETAIL A

Ground

Exist.

"u" staples. 

using 8-inch 11 gauge wire 

3.8 staples per square yard 

6"

6"

Erosion Control Blanket

Erosion Control Blanket

4"

OVERLAP

6"

OVERLAP

6" 

CHANNEL OR SLOPE INSTALLATION

BLANKET LAYOUT

INSTALLATION AT PIPE ENDS

4"

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

 

08/27/19

4683

EROSION AND SILTATION CONTROL

EROSION CONTROL BLANKET INSTALLATION

D-255-2

10-03-13

Kirk J Hoff,

number from D-708-5 to D-255-2.
Changed standard drawing

dimensions.
as trench depth and overlap
Changed installation details such

06-26-14

07-27-15

08-27-19 New Design Engineer PE Stamp.



Fl
ow

Fl
ow

Pr
ot
ec
te
d 

Ar
ea

Pr
ot
ec
te
d 

Ar
ea

Pr
ot
ec
te
d 

Ar
ea

Sheet flow

to avoid concentrating flows.  Compact to prevent undercutting flows.

Minimize disturbance of ground around trench and smooth surface after excavation 

    wire support.

5. Silt fence material does not need to reach the top of woven 

4. Do not embed silt fence when placed in standing water.

3. Install silt fencing parallel to contour lines.

2. Place splices outside low spots.

    prevent sediment from flowing around the ends of the fence.

1. Install the ends of the silt fence to point slightly upslope to 

NOTES:

28" min height above ground

Woven Wire 

Post Spacing

4' - 0" max.
Post Spacing

4' - 0" max.

6"

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
 p

o
s
t 
e

m
b
e
d

m
e
n
t

2
4
" 

M
in

Post

Flow

Filter fabric

Backfill and compact native soil

4' 
m
ax
 p
os
t s

pa
cin

g

Supported silt fence

Embed woven wire 2" min

Embed filter fabric 6" min

See Note 1

See Note 1

SILT FENCE UNSUPPORTEDSILT FENCE SUPPORTED
Existing ground

Fabric entrenchment

Existing ground

restrict flow under the silt fence

Embed with compacted soil to 

6
" 

M
in

Fabric entrenchment

fence (fabric only)

Unsupported silt 

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
 p

o
s
t 
e

m
b
e
d

m
e
n
t

Post

8
 I
n
 -
 1

2
 I
n
 d

e
p
th

  
 M

a
c
h
in
e
 s
li
c
e

located in top 8 Inches

Plastic zip ties (50 Lb tensile)

Flow Flow

Tire compaction zone

fabric

SILT FENCE

MACHINE SLICED

INSTALLATION DETAIL

TYPICAL ISOMETRIC

for expected flows

Attach fabric appropriately 

08-27-19

06-27-16

06-26-14

New Design Engineer PE Stamp.

Revised details & added new ones.

from splitting standard D-708-2.

Standard drawing resulted 

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the
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PE-         , 
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issued and sealed by 
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EROSION AND SILTATION CONTROLS - SILT FENCE

10-03-13

D-260-1

Kirk J Hoff,

08/27/19

4683



DocuSign Envelope ID: ACF8D5B6-E284-499F-ABF6-DD6AE0387A27



T/2

T/2

JOINT SEALER DETAILS

1" Min

Typical section

Curb and gutter sections

TIEBAR SPACINGS (In)

1st Slab 2nd Slab

T

1" sawed

0.1T

1st Slab 2nd Slab

T

0.2T
1" sawed

4

1

Sawed longitudinal joint

T

T/2

# 3 BAR # 6 BAR
GRADE 40 GRADE 60

48"36"42"

8"

9"

10"

11"

12"

PVMT THICKNESS

BAR SIZE

4  10 12 14 8 10 12 14 16 8 10 12 14 16 22 24 10 12 14 16 22 24 10 12 14 16 22 24 10 12 14 16

29 24 48 48 44 35 29 25 48 42 35 30 2648 39

GRADE 40 GRADE 60GRADE 40 GRADE 60GRADE 40 GRADE 60

30"36"24"30"24"
6 8 10 4 6 8

6"

10•"

11•"

8•"

9•"

42 27 48 42 29 24

39 48 48 48

48

48 37 28

48 35 26

37 24

48 33 25

47 31

33

45 30

43 28

30

41 27

39 26

27

48 48 42 33 28 24

48 48 39 31 26

48 37

48 48 37 30 25

48 47 35 28

48 33

48 45 34 27

48 43 32 26

46 30

48 41 31 24

48 39 29

42 27

48 48 45 39 28 26

44 37 27

48 39 33 28 24 48 48 48 42 37 27 24

48 48 47 40 35 25

40 33 25

48 48 44 38 33 24

47 37 31 26

26

44 35 29 25

42 34 28 24

24

40 32 26

48 48 42 36 31

36 29

48 48 40 34 30

38 31 25

36 29 24

48 46 38 33 28

32 27

48 44 36 31 27

35 28 48 42 35 30 26

30 25

# 4 BAR # 5 BAR

48 48 47 41 30 27

48 48 44 38 28 25

48 48 48 48 45 41

48 48 48 48 42 38

46 39 29 48 48 43 32 29

48 48 42 36 26 24

48 46 39 34 25

48 48 48 48 40 36

48 48 48 48 38 34

41 34 25 48 48 39 28 25

48 44 37 33 24

37 31 24

48 42 36 31

48 48 48 48 36 33

48 46 35 25

48 48 48 47 34 31

48 40 34 30

34 28

46 38 32 28

48 48 48 45 32 30

48 42 32

48 48 48 43 31 28

44 36 31 28

31 25

48 48 47 41 30 27

46 39 29

19 10 12 14 16 19

48 48 48 48 48 48 48 48 48 48

48 48

48 48 48 48 47 48 48 48 48 48

48 48 48 48 44 48 48 48 48 48

48 48

48 48 48 48 42 48 48 48 48 48

48 48 48 48 40 48 48 48 48 48

48

48 48 48 45 38 48 48 48 48 48

48 48 48 43 36 48 48 48 48 48

48

48 48 47 41 34 48 48 48 48 48

48 48 45 40 33 48 48 48 48 48

39 26 44 39 27 42 35 26 44 36 27 48 48 41 30 27 48 48

35 48 35 25 37 31 39 32 25 48 48 37 27 48

32 48 32 34 28 35 29 48 44 33 48

29 44 29 31 25 32 27 48 40 30

27 42 48 48

24

25

31

29

27

26

25 37

35

33

31

29

25

25

27

28

48 32

2948

2848

47 27

45

42

40

39

37

25

24

33

31

29

27

26

25

24

33

35

36

38

40

42

44

47

48 48 48 48 48 35 48 48 48

48 48 45 39 33 48 48 48

48 48 42 37 31 48 48 47

48 47 40 35 29 48 48 48 48 44

48 45 38 33 28 48 48 48 48 42

48 42 36 32 27 48 48 48 40

384648482530354048

46 39 33 29 24 48 48 48 44 37

45 37 32 28 48 48 48 42 35

24

24

13•"

14"

14•"

15"

13"

12•"

48 48

48

38 25

27

48 38 28

40 27

33 27 48 40 33 29 25

28

42 35 30 26

29 25

48 48 45 39 28 26

44 37 27

48 48 43 38 32 48 48 48 48 48

35 32 42 35 30 27 48 48 45 40 34

36 24

25

35

25

34

24

32

31

48

48

48

48

47

36 27

2538

35 26

37 25

34 25

35 24

32 24

34

31

33

32 26

31 25

30 24

29

28

48 39 32 27 24

34 27

47 37 31 26

33 26

45 36 30 25

32 25

43 35 29 25

30 25

42 33 28 24

29

40 33 29 25

28

39 32 28 24

27

37 31 27

26

36 30 26

25

35 29 25

25

48 48 43 38 27 25

42 35 2730

48 48 42 36 26 24

41 34 2529

48 47 40 35 25

39 33 2528

48 45 39 34 24

38 32 2427

48 44 37 33 24

37 31 26

48 48 41 36 30

41 34 29 25

48 47 40 35 29

39 33 28 25

48 45 38 34 28

38 32 27 24

48 43 37 32 27

36 30 26

48 42 36 31 26

35 29 25

48 48 48 48 46

48 48 44 38 32

48 48 48 48 44

48 48 42 37 31

48 48 48 48 43

48 47 40 35 30

48 48 48 48 41

48 46 39 34 29

48 48 48 47 40

48 44 38 33 28

JOINT TYPE

DIST TO FREE EDGE (FT)

BAR LENGTH

# 3 x 18" Tie bars @ 4' c to c

Longitudinal construction joint (tied butt joint)

Longitudinal construction joint (tied keyed joint)

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

WARP

BUTT

GRADE STEEL

37

22 24 22 24

48 48

48 48

48 48

48 48

48 47

48 45

47 43

45 41

43 39

45 41

42 39

40 37

38 35

36 33

34 31

3033

31 29

30 27

41 38

29 26

40 36

28 25

38 35

27 24

37 34

26

35 32

25

34 31

24

43 39

30 27

40 37

28 26

38 35

26 24

36 33

25

34 31

24

33 30

31 28

30 27

28 26

27 25

26 24

25

24

„" to ‰"

T/3 Sawed

Top of PCC pavement

T

0.1T

T
0.2T

Sawed longitudinal joint with keyway

T/4+‚" 

Sawed longitudinal joint without keyway

1‚"

UNTIED JOINTS

„" to ‰" Joint width

Contraction joint

TIED JOINTS

„" to ‰"

top of finished pavement

Leave joint sealant „" below 

top of finished pavement

Leave joint sealant „" below 

top of finished pavement

Leave joint sealant „" below 

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealantHot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

Hot poured joint sealant

8.  A "Butt joint" is a construction joint with no keyway.

7.  A "Warp" joint is a sawed joint or a construction joint with a keyway.

6.  Place tie Bars at a 48 inch maximum spacing.

5.  Increase the tie bar spacing up to 10%, when necessary to facilitate construction.

4.  Use Grade 40 steel for tie bars installed bent and later straightened.

3.  Do not place tie bars within 18 inches of a transverse skewed joint.

2.  Include all costs of the longitudinal joint and seal in the price bid for the PCC pavement.   

  the Standard Specifications.

1.  Provide hot poured joint sealant meeting the requirements of Section 826.02A.2 of 

Notes:

10/25/2019   Corrected "Typo" in Note 3

03/16/2016  Updated Jt Details & notes

10/23/2012  Expanded Tie Bar Table
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LONGITUDINAL JOINT DETAILS D-550-2
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Kirk J Hoff,
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(see note 3)

B

DETAIL "A"

SECTION A-A

Dowel bar support

Plain round dowel bar placed at midpoint of slab

Sawed transverse contraction joint (see DETAIL "A")

1/8" to 3/16"

"8
1

Hot poured joint sealant

CONTRACTION JOINT DOWEL ASSEMBLY

A

A

6"

Edge of Shoulder

6"

Plain round dowels @ 12" c to c

Edge of Full Depth PCC Pavement
` Joint

      B = T/3 for AAE or dowelled concrete pavement

" for AE or YE for non-dowelled concrete pavement or4
13.   B = T/4 + 

2.  T = Thickness of pavement.

1.  The joint seal details apply to both doweled and non-doweled (plain) transverse joints.

 

Notes

CONTRACTION JOINT DOWEL ASSEMBLY

6"

A

A

6"

Edge of pavement

6"

Plain round dowels @ 12" c to c

8' Shoulder16' PCC 14' PCC

Edge of Full Depth PCC Pavement
` Joint

Median Edge of PCC Pavement

INTERSTATE

NON-INTERSTATE

Edge of Shoulder

Edge of Full Depth PCC Pavement

Shoulder (width varies)PCC (width varies)PCC (width varies)
Shoulder

(width varies)

6" min

6" min

Expanded Details for clarity

Revised Joint Details and notes

Removed dowel size reference

10/25/2019

  3/16/2016

  6/23/2014
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TRANSVERSE CONTRACTION JOINT DETAILS D-550-3

Kirk J Hoff,
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9"

9"

T

1" Sawed

6"

2…"

T/2 + ƒ"

STAGES OF CONSTRUCTION

See DETAIL "A"

End of concrete pour

Stake assembly on grade
Stage 1

Stage 2

See DETAIL "B"

Current concrete pour
Previous concrete pour

Stage 3

DETAIL "B"

DETAIL "A"

PLAN VIEW

1" diameter X 6" thin wall conduit

1" diameter X 6" closed cell backer rod inside tube

2-6"

2'-6"

1•" Threaded

Bars placed @ 18" c to c

DEFORMED INSERT

SPLICER BAR
DEFORMED 

B.Remove end of concrete pour

C.Remove backer rod filler

D.Thread deformed insert into deformed splicer bar

Deformed bar splicer assembly

Splicer bar #7 deformed bar Grade 60

Threaded portion of bar to be filled with grease

"STAGES OF CONSTRUCTION" drawings, this standard

See "DEFORMED SPLICER BAR", "DETAIL A", "DETAIL B" and 

„" to ‰" 3.  Do not saturate the subgrade during the sawing operation.

 

2.  Include all costs for transverse construction joints in the price bid for PCC pavement.

 

1.  Saw and seal all construction joints.

 Notes

Hot poured Joint sealant

 8-27-19
 3-16-16

1'-9" 1'-3"

Edge of Shoulder
Edge of PCC Pavement

8' Shoulder14' PCC16' PCC

Median Edge of PCC Pavement
` Joint

New Design Engr PE Stamp.
Revised Joint Details & notes.

Previous concrete pour

Grade

Grade

A.Full depth saw cut

Forged end

bar-Grade 60

#7 deformed 

bar-Grade 60 

#7 deformed 
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TRANSVERSE CONSTRUCTION JOINT D-550-5

9-15-2010

Kirk J Hoff,
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DESK

8,000 BTU

(110 VOLT)

AIR CONDITIONER

UNDER

DRAWERS

SOLID DOOR

B

A

14,000 BTU

(110 VOLT)

AIR CONDITIONER

PARTITION

CEILING

COUNTER TO

SECTION   A - A

SECTION  B - B

PLAN

SHAKER AREA EQUIPMENT AREA

RECEPTACLES

ALL COUNTERS 36" HIGH, A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH.

FRESH AIR VENT

TABLE
STOVE

GAS

SHELF

COUNTER

DRAIN400 CFM FAN

A

B

DOUBLE SINK

SHELF

COUNTER

28" DOOR

WINDOW

FURNACE
CLOSET DESK

CABINET

COUNTER

COUNTER

SHELF

DESK

SHELF

SOLID DOOR

AIR CONDITIONER

RECEPTACLES

12' 3"

40'

8'4'6'-6"

18' 9"9'

DOOR

SOLID VENT

FRESH AIR

2' 2' 4' 3'6"

DOOR

SOLID

3' 5' 3'

7'

8'

7.5'

    a minimum of four feet apart.

    for air conditioners.  Space convenience outlets in counter areas

10. Electrical service entrance wired for 100 amps and separate circuits

 

9. The steel cable tie downs and ground anchors at each corner of the lab.

 

    to prevent the transmission of heat and noise.

8. A wall between the office and the work area properly insulated

 

    withstand the intense use in service.

7. Heavy duty type locks, latches, and hinges for doors made to

 

     capacity pressure tank on the pump.

6. A water supply tank with a capacity of 500 gallons and a 20 gallon

 

    a minimum clearance of 36" above the table.

5. 24" x 48" table capable of holding a 200 lb masonry saw with

 

4. Fresh air vent hinged to open or close manually.

 

3. An exhaust fan capable of removing inside air at a rate of 400 CFM.

 

 inch.2
1    of copper or plastic and a diameter of 

    a minimum of 16"x14"x10" deep. Provide water service lines made

2. Double compartment stainless steel sink, with  each compartment

 

1. A 1'x1' shelf at 36" above the regular countertop. 

Provide a laboratory with the following:

REVISIONS
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DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the
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D-706-1

10-03-13

Kirk J Hoff,

BITUMINOUS LABORATORY

07-30-14

revised notes.

Changed standard's title and

01-11-16 Revised notes.

08-27-19 New Design Engineer PE Stamp



 

 
 

PLAN VIEW

PROFILE VIEW

Sandbags

from inlet opening

Place Sandbags 1' min.

FlowFlow

FlowFlow

Median or Ditch InletSandbags

(LOW POINT)

SANDBAG PROTECTION

PROFILE VIEW

PLAN VIEW

Flow

Flow

Median or Ditch Inlet

from inlet opening

Place Sandbags 1' min.

Sandbags

Flow

Overflow Section

Sandbags

(ON SLOPE)

SANDBAG PROTECTION

(MEDIAN OR DITCH INLET)

SILT FENCE PROTECTION

Median Drain

PROFILE VIEW

Entrench Silt Fence

staking details

D-260-1 for silt fence 

See Standard

(all sides of inlet)

Supported or Unsupported Silt Fence

Flow
Flow

 

wood bracing

2 in. x 4 in. (nominal)

 fence height max.2
1at 

Remove sediment accumulation 

Silt Fence Entrenchment

(all sides of inlet)

Supported or Unsupported Silt Fence

Median Drain

Silt Fence Stake

PLAN VIEW

FlowFlow

wood bracing

2 in. x 4 in. (nominal)

F
lo

w

Slope Varies

Flow

Toe of Ditch Inslope

"Fiber Rolls 20IN". 

For culvert diameters 42 in. or greater use 

"Fiber Rolls 12IN". 

For culvert diameters less than 42 in. use 

Note:perimeter of culvert opening 

Stake fiber roll along

Entrench Fiber Roll

Embankment

PROFILE VIEW

(INLET OF CULVERT)

FIBER ROLL PROTECTION

Culvert End Section

FlowFlow

2' max.

1' min.

1'
18" min.

edge of gravel

from edge of inlet to outside 

Place geosynthetic material 

2H:1V max. slope

Median or Ditch Inlet

PROFILE VIEW

2H:1V side slope

2H:1V side slope

18" min. flat top

PLAN VIEW

(MEDIAN OR DITCH INLET)

GRAVEL INLET PROTECTION

Geosynthetic Material Type RR

(see notes)

Aggregate Class 3
Standard Specifications.)

(See Sec. 816.02 of NDDOT

"Aggregate Class 3"

Gradation."

4 in. diameter for "Riprap Special 

with 20% by weight exceeding

Use 2 in. to 15 in. diameter rock

Notes:

(see notes)

Riprap Special Gradation

(see notes)

Riprap Special Gradation

(see notes)

Aggregate Class 3

PLAN VIEW

Approach Culvert

Centerline or 

Toe of Ditch Inslope

perimeter of culvert opening 

Stake fiber roll along

F
lo

w

F
lo

w

F
lo

w

12" min.

Fiber Roll ends overlapped 

roll staking details

D-261-1 for fiber

See Standard

PROFILE VIEW

PLAN VIEW

Entrench Fiber Roll

Flow Flow

Fiber Roll Stake

staking details

D-261-1 for fiber roll 

See Standard

wood stake

2" X 2" nominal X 24"

minimum and tie together

Overlap Fiber Roll ends 12" 

(MEDIAN OR DITCH INLET)

FIBER ROLL PROTECTION 

Inlet Protection-Fiber Roll 12IN 

Inlet Protection-Fiber Roll 6IN or

Median or Ditch Inlet

4683
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PERSPECTIVE

DIA B C D E

4'

6'

9"

9"

1'

1'

7'

R S

3"

3"

3"

3•"

6

6

4

4

1'-11"

2'-6"

3'-1"

4

15"

18"

24"

30"

36" 15" 3"

5'-9"

7'-6"

4'-9"

6'-6"

8'-6"

1'-7•"

3'-8"

TERMINAL DIMENSIONS

DIA A B C D E

12

15

18

21

24

27

30

36

42

48

54

60

66

72

78

84

90

0'-10•"

0'-4"

0'-6"

0'-9"

0'-9•"

0'-9"

1'-0"

1'-3"

1'-9"

2'-0"

2'-3"

2'-11"

2'-6"

3'-0"

3'-0"

3'-0"

3'-5"

2'-0"

2'-3"

2'-3"

3'-0"

3'-7•"

4'-6"

5'-3"

6'-0"

5'-3"

5'-5"

5'-0"

6'-0"

6'-6"

7'-6"

7'-6•"

7'-3•"

4'-0‡"

3'-10"

3'-10"

2'-6"

1'-7ƒ"

2'-9‚"

3'-3"

2'-3"

1'-9"

1'-9"

1'-9"

2'-0"

6'-0‡"

6'-1"

6'-1"

6'-1•"

6'-1•"

6'-1ƒ"

8'-2‚"

8'-3"

8'-3"

8'-3"

9'-3"

9'-3•"

9'-3•"

10'-0"

2'-0"

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

5'-0"

6'-0"

6'-6"

7'-0"

7'-6"

8'-0"

8'-6"

9'-0"

9'-6"

11'-0"

p
ip
e
 
in
 
in
c
h
e
s

In
te
rn

a
l 
D
ia
.o
f 

W
a
te
r 

A
re

a
C
ro
s
s
-S

e
c
ti
o
n
a
l

S
td
. 

W
a
ll

fo
o
t 
o
f 
p
ip
e

W
e
ig

h
t 
p
e
r 
li
n
.

M
in
.

T
o
n
g
u
e
 
E
n
d

J
o
in
t 

K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685

524

452

384

322

265

214

168

127

1ƒ

1•

1•

1‚

1‚

1„

1„

1

‡

2ƒ-3ƒ

1†-2…

1ƒ-2ƒ

1‡-2‡

1‡-3„

3‚-4‚

3‚-4‚

3‚-4‚

3ƒ-4ƒ

3†-4ƒ

4„-5‚

1‡

2

685

1070

12.57

15.90

4•-5•

5†-6ƒ

6‚-7‚

2ƒ-4

5†-7ƒ

6ƒ-8•

7‚-8•

2•

2ƒ

3

3‚

3•

3ƒ

4

4•

2

2‚

T

Dia.

J
T

K

T
h
ic
k
n
e
s
s
 
(T
)

M
in
im

u
m
 

W
a
ll

M
in
./

M
a
x
.

G
ro

o
v
e
 
E
n
d

J
o
in
t 
J

TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

REINFORCED CONCRETE PIPE - TRAVERSABLE END SECTIONAll Classifications of Round Concrete Pipe

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

8" minimum for 12" to 60" dia. culverts

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

5.  For Class IV and Class V reinforced concrete pipe and end 

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

4.  Joints shall be sealed with rubber gaskets or with sealer 

                                        66" to 108" (incl.) = not less than 6 feet

3.  Laying length of pipe:  12" to 66" (incl.) = not less than 4 feet

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

2.  All circular, longitudinal, and elliptical reinforcement shall be 

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.

 

T

T

 

E

D

T
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S
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r

S
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r

Median

Median

S
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r

S
h
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r

S
h
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r

S
h
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r

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

Aluminum Post Detail
Approx. 0.88 lbs/ft

Approx. 2.0 lbs/ft

2"

"16
13

"4
31

"16
11

"16
13

"16
131

Steel Post Detail

"16
11

"16
71

"8
1

"8
1

Two-Lane Highway

Installation

U-Type Post

Mainline Divided Highway

Ramp

Top 12 inches painted black

Culvert

Top 12 inches painted black

See Note (A)

See Note (A)

Post Location

Driving Lanes

Driving Lanes

Driving Lanes Driving Lanes

Driving Lanes

either side

One post optional  

  

  

  

  

8'

4'

12"

Culvert Openings 10' or Less

Mainline Divided Highway

Multiple Installations

Culvert Openings Greater than 10'

S
h
ld
r

S
h
ld
r
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C
u
lv
e
rt

Notes:

   pipe installations have a width of greater than 10'.

(A)  Install additional marker where multiple

from culvert opening unless shown otherwise in plans.   

direction of travel along the side of culvert and one foot 

right-of-way with a post. Install posts in front of culvert in

Mark each end of culverts crossing the roadway within the 

9-05-19

8-30-18

7-7-14
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1 Post

1 Post 1 Post

1 Post

1 Post

2 Posts 2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

Special Assembly 1 (A, B, C, D or E)

Special Assembly 2 (A, B, C, D or E) Special Assembly 3 (A, B, C, D or E)

Special Assembly 4 (A, B, C, D or E)

Special Assembly 5 (A, B, C, D or E)

Front View

Sign Arrangements

Intersection Layout

Detail C

Detail D or E

Detail A or B

Bolt punch

See sign stringer detail

Post

back to back

Single or

Bolt punch

Bolt punch

See sign stringer detail

Post extension

Stop sign

splice

Sleeve

Post

edge of driving lane

Face of curb  or

Top signs

Bolt punch

Stringer

and sign

` post Bolt punch

back to back

Single or
Post

(punched same as top sign)

Bottom signs

See sign stringer detail

Post

Stringer

(punched same as top sign)

Bottom sign

See sign stringer detail

Bolt punch

Top sign

and sign

` post

Sign support

Sign support
Sign supports

Sign supports

Sign supportsSign supports

S
tr
in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

arrangements

See sign

arrangements

See sign

arrangements

See sign

arrangements

See sign

` Post and sign

post holes.
angle to fit stringer and
Punch round hole through

Post

Attachment bracket

Vertical stringer

Vertical stringer

Stringer

Vertical stringer

"2
1

Varies

"2
1

3"

"2
11

"2
11

3"

"2
1

3"

30"

3"
30"

'2
1 3"

30"
30"

3"

18"
"2

11

"2
11

"2
1

18"

36"

36"

8"

22"

6" 6"

28"

40"

24"

40"

48"

24"

48"

40"

"2
1

Varies

"2
1

"2
11

3"

"2
1

3"

"2
1

Varies

"2
11

"2
11

"2
1

3"

14'

"2
11

"2
12

"2
11

19"

Varies

"2
11

9"
"2

1

3"

3"

h

Bolt punchh

"2
11

30' max.
20' min.

6"

9" 12" 9"

16"

6"

15"

9" 12" 9"

16"

15"

9"

9"

12"

9" 18" 9"

6"

12" 12"

18"18"

12"

12"

12" 12"

9'

18"18"
6"6"

Stop sign

shoulder

finished

Edge of

Bolt punchh

Stringer

"2
1

"2
1 "2

1

Sign supports

Sign support

Bolt punch
Bolt punch

Bolt punch

Sign support

3"

information and sign layout details.

Note: See Standard Drawing D-754-86 for 911 support

Sign supports

Sign support

`
 o
f 
ro

a
d

w
a
y

E - Back to back both directions

      back to back other direction

D - Single sign one direction,

C - Single sign each direction

B - Single sign back to back

A - Single sign

Vertical stringer

Sign Stringer Detail

Signs
Name or 911
Street 

Sleeve Splice Detail

Stringers
Stringers Stringers

or 911 signs with Special Assembly 1 .

Note: Use layout for street name signs 

with approval of engineer.

Note: Only use splice method

size as post
Use stringer same 

9
",
 1

2
",
 o
r 
1
5
"

9
",
 1

2
",
 o
r 
1
5
"

9
",
 1

2
",
 o
r 
1
5
"

9
",
 1

2
",
 o
r 
1
5
"

2 Posts

Varies

VariesVaries

Sign with greatest areaSign with greatest area

Sign with least area Sign with least area

See sign arrangements See sign arrangements

Sign support

roadway

Sign support nearest

9-05-19

8-30-18

New Design Engineer PE Stamp.

Updated notes to active voice.

Added 2 post layout for SA1 and
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1
’-
0
"

M
in 4
"

T
ie
s
 
s
p
 

@
 

1
’-
0
"

2"

Min

3" Cl

(typ)

4
"

2
"2
"

 

Top of Curb or

Grade at ‘ of

Foundation

An anchor bolt cage

shall be shop fabricated

from #6 bar circle or �"

square stock or approved

equal welded to the inside

of anchor bolt to hold

alignment.

Conduit

Conduit

Bushings

Anchor bolts as per

manufacturer’s

recommendations (typ)

F
o
o
ti
n
g
 

D
e
p
th
 
(s

e
e
 
p
la

n
s
)

Ground Rod - copper

weld �" x 10’ min with

bolt type clamp at top

#4 Round or

Spiral Tie Bar  

(typ)

Longitudinal Reinforcing

(see table for size)

1�" Cl

(min)

3" Cl

(min)

Ground Rod

Conduit

�" V-groove

for drainage

(Curb side only)

#4 Round or Spiral

Tie Bar (typ)

6’-0"

2’-3"

9" 10"

Ground rod

�" x 10’-0"
Concrete Insert

for �" bolt

#4 Deformed re-bars

 6" Sand cushion

max. �" aggregate

1
1
"

2
’-
2
"

1
1
"

3
’-
0
" 
In
s
e
rt

6
"

6
"

4
’-
0
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
rs

3
"

6
"

6
"

3
"

4"

2" Dia Rigid Conduit

Transformer

Feed Point Cabinet

Anchor bolts as

per manufacturer’s

recommendations

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

Ground Rod

�" x 10’-0"

2
4
"

2
4
"

8
"

4
"

�" Bevel ~

Feed Point Cabinet

�" Bevel

Ground Rod

�" x 10’-0"

 

8
"

4
"

2
4
"

Conduit Bushings

2’-0"

Ground rod

�" x 10’-0"

6
"

3
"

6
’-
0
"

 
 

Conduit BushingsConduit Bushings

9" 9"3" 3"

~

Variable

V
a
ri
a
b
le

Ground rod

4’ x 4’ Working

area slab

Conduit

Use Mfgr’s template

for bolt location

Ground rod ~ copper

weld �" x 10’-0"

2
4
"

1
8
"

Anchor bolts as

per manufacturer’s

recommendations

2" min

4"

3
" 
to
 
6
"

�" V-groove for drainage

(Curb side only)

4
’-
0
" 

S
q

3
"

4
"

Place slab on same

side of base as door

on Control Cabinet

Foundation for Pad

Mounted Control Cabinet

Expansion Joint

Concrete

~

~

6" Sand cushion

max �" aggregate

Base

Plate

Finish elev of

foundation

Anchor

Bolt

Leveling Nut

Flat Washers

Min 2 threads

exposed 
 

Top Nut

 Max 1"

4
8
"

2" Dia Conduit

(unless otherwise

specified in plans)

3"

(typ)

 

 

#4

Deformed

re-bars

1’-2" 4 Sp @ 1’-0"

# and size of conduit

as shown on plans.

1" Bevel

1" Bevel

1" Bevel

on top 18"

Longitudinal

Reinforcing (typ)

Diameter

(see plans)

        

    

2" Dia Conduit

(unless otherwise

specified in plans)

6
"

3
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
r

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

8"

PLAN

ELEVATION

LIGHT & SIGNAL STANDARD FOUNDATION

˘ 12

13 - 14

15 - 16

17 - 19 

8 - #5

8 - #6

8 - #7

8 - #8

FOOTING DEPTH

(ft)

LONGITUDINAL

REINFORCING

LIGHT & SIGNAL FOUNDATION TABLE

TRANSFORMER & FEED POINT

CABINET FOUNDATION PAD MOUNT

A

A

PLAN

ELEVATION

PLAN

A-A

PLAN

ELEVATION

CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shall be bid as

Concrete Foundation - Traffic Signals.

ELEVATION

WORKING AREA SLAB

PLAN

ANCHOR BOLT DETAIL

WORKING AREA SLAB:  The materials and preparation of

this slab shall be as approved by the Engineer in the field.

NOTES:

ELEVATION

FEED POINT CABINET

FOUNDATION PAD MOUNT

The Feed Point Cabinet Foundation Pad Mount shall be

bid as Concrete Foundation ~ Feed Point ~ Type B.

The Transformer & Feed Point Cabinet Foundation Pad Mount

shall be bid as Concrete Foundation ~ Feed Point ~ Type A.

D-770-1

6-15-10

2674

(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

CONCRETE FOUNDATIONS

 

The Working Area Slab shall be installed where

shown on the plans and shall not be bid separately

but shall be included in the price bid for Concrete

Foundation - Traffic Signals.

Terrence R. Udland

6/15/10
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LIGHT & SIGNAL STANDARD FOUNDATIONS:

See plans for conduit size, number of bends and correct position

for each foundation.  When conduit does not continue beyond

the foundation, conduit with a 105^ bend and bushings on both

ends may be substituted for the 90^ bends shown.  See plans

for correct size & location of foundations.  The grade and exact

location shall be established by the Engineer in the field.  All

reinforcing shall be Grade 60.  Tie bars shall have a minimum

of a 12" lap.  Reinforcing may be omitted for Type I, II, V, VI &

VII signal standard foundations if the anchor bolts extend to

within 3" to 6" above the bottom of the foundation.  A minimum

of 6 anchor bolts shall be used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT

FOUNDATION:  See plans for the number of 90^ bends per

foundation and correct positioning.  The foundation for Pad

Mounted Controller Cabinet shall be of sufficient size so that

there is a minimum of 3" of clearance from the outside edge

of cabinet to the outside edge of the foundation on any side.

The contractor shall ensure a water-tight seal between the

controler cabinet and the foundation by caulking, except for

V-groove.

TRANSFORMER & FEED POINT CABINET FOUNDATION

PAD MOUNTED:  The foundation shall have a wood float

finish.  All conduits shown shall be installed.  Conduit that

is not used at this time shall be plugged with an expandable

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:

The foundation shall have a wood float finish.  All conduits

shown shall be installed.  Conduit that is not used at this time

shall be plugged with an expandable plug.
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