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100-P01 COORDINATION OF PROJECTS: Another project is in the vicinity of this project and is under 
contract during the 2022 construction season. Project SS-6-018(079)228 is located on ND 18 from 
the E JCT ND 5 to 1.5 Miles South of Neche. 

105-P01 The Engineer will establish centerline prior to milling if requested by the Contractor.  No additional 
horizontal control will be provided. 

401-P01 FOG SEAL: Fog seal after final rolling with a minimum mat temperature of 125 degrees F. 

411-P01 TEMPORARY ASPHALT WEDGES:  Place temporary asphalt wedges at the beginning and ends 
of this project, ends of milled sections including the beginning of bridge at RP 314.428, end of the 
bridge RP 314.463, and intersecting routes to allow smooth passage of vehicles at these milled 
locations.  Place wedges at these milled areas prior to the traffic being allowed back on the milled 
roadway section.  Millings may be used instead of asphalt for all wedges.  Include all costs 
associated with labor, materials, and equipment for the installation, maintenance, and removal of 
the wedges in the contract price bid for “MILLING PAVEMENT SURFACE”. 

411-P02 MILLED MATERIAL: The remaining material not used for this project will be stockpiled with a front-
end loader at the NDDOT Maintenance Yard located at 9398 138th AVE NE Cavalier, ND 58220. 
The Contractor will notify the Cavalier Section Supervisor at Phone # (701) 741-1519 72 hours 
prior to delivery of any millings. Do not operate on the milled material while stockpiling. The 
millings will be processed so that the maximum particle size does not exceed 1.5”.  Include all 
costs for labor and equipment to mill, haul, and stockpile the material in the contract price for 
“MILLING PAVEMENT SURFACE”. 

704-500 PORTABLE RUMBLE STRIPS (PRS): Use PRS made of rubber or engineered polymers. 

Install PRS as part of the temporary traffic control when the following signs are also part of the 
required traffic control set up: 

• "Be Prepared to Stop" (W3-4); and
• "Flagger" symbol (W20-7)

Install PRS that meet the following criteria: 

• Have no adhesives or fasteners required for placement;
• Have a manufacture's speed rating that meets or exceeds the posted speed limit; and
• Each strip in the array must weigh a minimum of 100 pounds.

Use individual PRS constructed in one of the following manners: 

• A single piece;
• Inter locking segments; or
• Two pieces hinged at the midpoint.

An installed array of PRS consists of a minimum of 3 individual strips. 

Move rumble strips with the flagging operation. Do not place rumble strips on horizontal curves. 

The Engineer will count and measure each array as one unit. Include the cost of providing, 
installing, maintaining, and relocating PRS in the unit price bid for "Portable Rumble Strips". 

704-P01 TRAFFIC CONTROL FOR MILLING & BITUMINOUS PAVEMENT: Provide traffic control 
consisting of a temporary lane closure, flagging, and a pilot car. 

Traffic control device quantities are based on a 6-mile limitation and the list below.  Provide 
additional devices at no additional cost to the Department. 

1. Standard D-704-15, layout A;
2. Standard D-704-20; layout G; - signing will be require at junctions: US 81, ND 18, and

Pembina County 2 North.
3. Standard D-704-22; layouts K and L; and
4. Standard D-704-26; layouts CC, EE, and GG.

Place flaggers and traffic control as shown on Standard D-704-15, layout A at the following 
intersections when the lane closure spans across them: 

1. US 81
2. ND 18 North
3. Pembina County 2 North

706-P01 BITUMINOUS LABORATORY: Provide cellular internet service with Wi-Fi capabilities. Also 
provide a cell phone signal booster that boosts 3G and 4G frequencies and allows for the reliable 
use of cellular voice and data services throughout the lab.  

Include all costs for installation and monthly fees for the cellular internet service and cell phone 
signal booster in the contract price bid for “BITUMINOUS LABORATORY”. 

762-050 PAVEMENT MARKING: If the Engineer and Contractor agree, plan quantity will be used as the 
measurement for payment for pavement marking items. 
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Unit Width Unit/Mi.

Unit Basis Totals
SY 183
Ton 1,306
Ton 1,029
Ton 53
Gal 695

Ton 115
Ton 192
SY 691

SY 1,505
Ton 5
Ton 167
Ton 9
Gal 113
Gal 75

SY 2,177
Ton 5
Ton 242
Ton 13
Gal 164
Gal 109

704

Fog Seal @ 0.05 Gal/SY (Mainline)
(24 FT X 5,280 LF/Mi. ÷ 9 SF/SY X 0.05 Gal/SY = 704 Gal/Mi.)

RAP Superpave FAA 43
(4.992 SF X 5,280 LF/Mi. X 2 Ton/CY ÷ 27 CF/CY = 1,953 Ton/Mi.)
PG 58S-34 Asphalt Cement @ 5.2%
(1,953 Tons/Mi. X 0.052 = 102 Ton/Mi.)
Tack Coat @ 0.075 Gal/SY
(31 FT X 5,280 LF/Mi. ÷ 9 SF/SY X 0.075 Gal/SY = 1,364 Gal/Mi.)

Gal 24' 704

Ton 31'

1,364
(31 FT X 5,280 LF/Mi. ÷ 9 SF/SY X 0.075 Gal/SY = 1,364 Gal/Mi.)

Design Calculations

Typical Section 2: RP 314.421 to RP 322.180

Ton 31' 1,953

RAP Superpave FAA 43

Gal

Gal

31'

31'

31'

24'

Typical Section 1: RP 314.009 to RP 314.421

Ton

Fog Seal @ 0.05 Gal/SY (Mainline)
(24 FT X 5,280 LF/Mi. ÷ 9 SF/SY X 0.05 Gal/SY = 704 Gal/Mi.)

Milling Pavement Surface SY 31' 18,187
(5,280 LF/Mi. X 31 FT ÷ 9 SF/SY = 18,187 SY/Mi.)

Description

PG 58S-34 Asphalt Cement @ 5.2%
(1,956 Tons/Mi. X 0.052 = 102 Ton/Mi.)

Milling Pavement Surface SY 31' 18,187
(5,280 LF/Mi. X 31 FT ÷ 9 SF/SY = 18,187 SY/Mi.)

Aggregate Base Course CL 5

Tack Coat @ 0.075 Gal/SY

102

Gal 31' 1,364

Additional Design Calculations
Approaches: Sec. 20 Sheet 1

1,956

102

(5.00 SF X 5,280 LF/Mi. X 2 Ton/CY ÷ 27 CF/CY = 1,956 Ton/Mi.)

Salvage Base Course

Tack Coat @ 0.075 Gal/SY
Fog Seal @ 0.05 Gal/SY

RAP Superpave FAA 43
PG 58S-34 Asphalt Cement @ 5.2%

Patching: Sec. 20 Sheet 4
Patching

RAP Superpave FAA 43

Geosynthetic Material Type G

Sec. 20 
Sheet 4

Aggregate Base Course CL 5 - Radii

Millings

PG 58S-34 Asphalt Cement @ 5.2%

Sec. 20 
Sheet 1

Tack Coat @ 0.075 Gal/SY

Ton

Millings

Tack Coat @ 0.075 Gal/SY
Fog Seal @ 0.05 Gal/SY

RAP Superpave FAA 43
PG 58S-34 Asphalt Cement @ 5.2%

East JCT ND 5 & ND 18: Sec. 90 Sheet 1

JCT US 81 & ND 5: Sec. 90 Sheet 2

Sec. 90 
Sheet 2

Sec. 90 
Sheet 1

Millings

Aggregate Base Course CL 5 - Radii

Milled Material Available Milled Area
(SF)

Length
(Mi)

Typical Section 1 4.8410 0.412
Typical Section 2 4.6020 7.759

15% Min 25% Max

9,832 8,092

Estimated Available Milled Material Quantities
Tons

(1.875 Ton/CY)
731

(17,397 tons RAP-Superpave FAA 43)

13,093
Total (Less 10% for losses)

Estimated Required & Remaining Milled Material Quantities

% RAP by Mix Design

Milled Material required for production of RAP - Superpave FAA 43 2,610 4,349

12,441

Milled Material to become Property of NDDOT (Sec. 6 Sheet 1)

A C
Quantity Quantity

(A x B x C) (1 per mile)
430.04 I.2.b(1), "General" 44 2 N/A 1 88 N/A EA
SSP4 Longitudinal Joint Density in
HMA Pavements (Centerline)

44 N/A 1 1 44 N/A EA

430.04 I.2.b(2) "Pavement Thickness 
Determination Cores"

N/A 8 EA

Total 132 8 EA

HBP Cored Samples
B

Specification Section Distance
(Ft) ÷ 1000 Lanes Joints Lifts Unit

Operation

192 MHR
96 MHR

Estimated Flagging and Pilot Car Hours

5 Days x 12 Hrs/Day x 2 Flaggers
5 Days x 12 Hrs/Day x 1 Pilot Car
8 Days x 12 Hrs/Day x 2 Flaggers
8 Days x 12 Hrs/Day x 1 Pilot Car

FlaggingBasis

Milling Pavement

HMA

120 MHR
60 MHR
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Location Basis Quantity

Short Term 4IN Line-Type NR Yellow Skip Line
(10' Line, 30' Sk ip)
Short Term 4IN Line-Type NR Yellow Single Barrier Line 5,280 LF/Mi 3,949  LF
Short Term 4IN Line-Type NR Yellow Double Barrier Line 10,560 LF/Mi 14,953 LF

Location Basis Quantity

PVMT MK Painted 4IN Yellow Skip Line
(10’ Line, 30’ Sk ip)
PVMT MK Painted 4IN Yellow Single Barrier Line 5,280 LF/Mi 1,975 LF
PVMT MK Painted 4IN Yellow Double Barrier Line 10,560 LF/Mi 7,476 LF
PVMT MK Painted 4IN White Edge Line 10,560 LF/Mi 86,286 LF

283 LF
32 SF

White Yellow
Short Term 4IN Line - Type NR - 38,605 LF
PVMT MK Painted 4IN Line 86,286 LF 19,302 LF

Total 4IN Pavement Marking

Permanent Pavement Marking

RP 314.009 to RP 322.180 (8.171 Mi)

1,320 LF/Mi

1,320 LF/Mi 19,702 LF

9,851 LF

WB Right Turn Lane (Jct ND 18 and ND 5)
PVMT MK Painted 8IN White Channel  Line
PVMT MK Painted Message (2 -Right Arrows @ 16 SF Each)

Temporary Pavement Marking

RP 314.009 to RP 322.180 (8.171 Mi) (2 Applications)

Single Barrier (Mi) Double Barrier (Mi)
314.014 314.685 - 0.671
316.997 317.116 0.119 -
317.116 317.153 - 0.037
317.153 317.302 0.149 -
322.071 322.177 0.106 -

0.374 0.708

Barrier Striping Locations
From RP to RP

Location Basis Quantity

Rumble Strips - Asphalt Centerline 1 Mi/Mi 6.998
Rumble Strips - Asphalt Shoulder 2 Mi/Mi 13.996

RP 315.182 to RP 322.180 (6.998 Mi)

Rumble Strips - Asphalt Shoulder and Centerline



















SECTION SHEET
NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 2 28 56 48"x48" SURVEY CREW
G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" BRIDGE PAINTING AHEAD or __ FT
G20-2-48 48"x24" END ROAD WORK 2 26 52 48"x48" MATERIAL ON ROADWAY
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 1 18 18 48"x48" PAVEMENT BREAKS
G20-10-108 108"x48" CONTRACTOR SIGN 70 48"x48" RUMBLE STRIPS AHEAD 140
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 2 43 86 48"x48" FRESH OIL LOOSE ROCK
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 1 36 36
G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59
I2-5-96 96"x48" YOUR HIGHWAY DOLLARS AT WORK 2 59 118
M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 10
M1-4-24 24"x24" U.S. ROUTE MARKER (Post and installation only) 10
M1-5-24 24"x24" STATE ROUTE MARKER (Post and installation only) 10
M3-1-24 24"x12" NORTH (Mounted on route marker post) 7
M3-2-24 24"x12" EAST (Mounted on route marker post) 7
M3-3-24 24"x12" SOUTH (Mounted on route marker post) 7
M3-4-24 24"x12" WEST (Mounted on route marker post) 7
M4-8-24 24"x12" DETOUR (Mounted on route marker post) 7
M4-9-30 30"x24" DETOUR ARROW RIGHT or LEFT/AHD AND RT or LT 15
M4-10-48 48"x18" DETOUR (INSIDE ARROW) RIGHT or LEFT (Mounted on barricade) 7
M5-1-21 21"x15" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 7
M5-1-30 30"x21" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 9
M6-1-21 21"x15" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 7
M6-1-30 30"x21" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 9
M6-3-21 21"x15" DIRECTIONAL ARROW UP (Mounted on route marker post) 7
R1-1-48 48"x48" STOP 32
R1-2-60 60"x60" YIELD 29
R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 4 30 120
R2-1-48 48"x60" SPEED LIMIT __ 4 39 156 SPECIAL SIGNS
R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 6 10 60
R3-2-48 48"x48" NO LEFT TURN 35
R4-1-48 48"x60" DO NOT PASS 39
R4-7-48 48"x60" KEEP RIGHT 39
R5-1-48 48"x48" DO NOT ENTER 35
R6-1-54 54"x18" ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER  post) 14
R7-1-12 12"x18" NO PARKING ANY TIME 11
R10-6-24 24"x36" STOP HERE ON RED 16
R11-2-48 48"x30" ROAD CLOSED (Mounted on barricade) 12
R11-2a-48 48"x30" STREET CLOSED (Mounted on barricade) 12
R11-3a-60 60"x30" ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15
R11-3c-60 60"x30" STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15
R11-4a-60 60"x30" STREET CLOSED TO THRU TRAFFIC (Mounted on barricade) 15
W1-3-48 48"x48" REVERSE TURN RIGHT or LEFT 35
W1-4-48 48"x48" REVERSE CURVE RIGHT or LEFT 35
W1-4b-48 48"x48" TWO LANE REVERSE CURVE RIGHT or LEFT 35
W1-6-48 48"x24" ONE DIRECTION LARGE ARROW 26
W3-1-48 48"x48" STOP AHEAD 35 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS
W3-3-48 48"x48" SIGNAL AHEAD 35
W3-4-48 48"x48" BE PREPARED TO STOP 4 35 140
W3-5-48 48"x48" SPEED REDUCTION AHEAD 4 35 140
W4-2-48 48"x48" LANE ENDS RIGHT or LEFT 35
W5-1-48 48"x48" ROAD NARROWS 35
W5-8-48 48"x48" THRU TRAFFIC RIGHT LANE 35
W5-9-48 48"x48" ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35
W6-3-48 48"x48" TWO WAY TRAFFIC 35
W8-1-48 48"x48" BUMP 4 35 140
W8-3-48 48"x48" PAVEMENT ENDS 35
W8-7-48 48"x48" LOOSE GRAVEL 35
W8-11-48 48"x48" UNEVEN LANES 4 35 140
W8-12-48 48"x48" NO CENTER LINE 35
W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 35
W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35
W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 2 35 70
W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT or _ MILE 2 35 70
W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35
W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35
W13-1P-30 30"x30" __ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14
W14-3-64 64"x48" NO PASSING ZONE 28
W16-2P-30 30"x24" __ FEET PLAQUE (Mounted on warning sign post) 10
W20-1-48 48"x48" ROAD WORK AHEAD or _FT or _ MILE 5 35 175
W20-2-48 48"x48" DETOUR AHEAD or __ FT or _ MILE 35
W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 35
W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT or _ MILE 35
W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35
W20-7-48 48"x48" FLAGGER 4 35 140
W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 4 5 20
W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12
W21-1-48 48"x48" WORKERS 35
W21-2-48 48"x48" FRESH OIL 4 35 140
W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT or _ MILE 35
W21-5-48 48"x48" SHOULDER WORK 35
W21-5a-48 48"x48" RIGHT or LEFT SHOULDER CLOSED 35

704-1048

FLEXIBLE DELINEATORS

TYPE I BARRICADES
TYPE III BARRICADES

EACH

762-0430

704-1086
704-1087
704-1185

704-1060
704-1065
704-1067 TUBULAR MARKERS

DELINEATOR DRUMS
TRAFFIC CONES

PORTABLE PRECAST CONCRETE MED BARRIER
PRECAST CONCRETE MED BARRIER - STATE FURNISHED
RAISED PAVEMENT MARKERS
SHORT TERM 4IN LINE - TYPE R
SHORT TERM 4IN LINE - TYPE NR

704-3501
704-3510
762-0200
762-0420

STACKABLE VERTICAL PANELS
VERTICAL PANELS - BACK TO BACK

704-1070 DELINEATOR

SEQUENCING ARROW PANEL - TYPE C
PILOT CAR
OBLITERATION OF PVMT MK

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 
CODE

UNIT

EACH
LF
LF

SEQUENCING ARROW PANEL - TYPE A

704-1052
704-1050

PORTABLE RUMBLE STRIPS

704-1072
704-1080
704-1081
704-1085

704-1500

SEQUENCING ARROW PANEL - TYPE B

HR
SF
LF

EACH

EACH

EACH
EACH

EACH

EACH

EACH
EACH

EACH

EACH

EACH
EACH
EACH

QUANTITY

312
4

SIGN 
NUMBER

SIGN 
SIZE DESCRIPTION AMOUNT 

REQUIRED

W21-50-48
W21-51-48
W21-52-48
W21-53-48

W21-6-48

W22-8-48

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

35
35
354

SIGN 
SIZE

W21-5b-48

DESCRIPTION

35

NH-6-005(044)314

UNITS 
PER 

AMOUNT

35

35

AMOUNT 
REQUIRED

NOTE:
If additional signs are 
required, units will be 
calculated using the formula 
from Section III-18.06 of the 
Design Manual.
http://www.dot.nd.gov/

2017

STATE

ND
PROJECT NO.

35

38605

250

Traffic Control Devices List

156

UNITS 
SUB 

TOTAL

                   3/7/2022  8:33 AM          R:\project\60005314.044\district\PCN 23295, 60005314.044\100WZ_ConSign\100WZ_001_TCDL (3) VERSION: 12.15.2021





























AHEAD

WORK

ROAD

Two Lane, Two Way Roadways Multilane Roadways

Typical Protection Vehicle Typical Protection Vehicle

Varies

500'

4'-0" min

500' to 1000'

4'-0" min

Work vehicle

Flashing or rotating beacons

Flagger

Protection vehicle

Flashing or rotating beacons

High intensity flashing lights

Truck mounted attenuator - optional

Flashing or rotating beacons

High intensity flashing lights

High intensity flashing lights

Work vehicle

Flashing or rotating beacons

Protection vehicle

Flashing or rotating beacons

Truck mounted attenuator - optional

Type C - Chevron Mode

Sequencing Arrow Panel

Type C - Chevron Mode

Sequencing Arrow Panel

W20-7-48 W20-1-48

for two lane, two way roadway.

4. Use flagger to protect the work area and warn oncoming traffic 

visibility only.

3. Use these layouts during daylight hours and in areas of good 

in chevron mode on the shadow vehicle for Multilane Roadway.

on the shadow vehicle.  Operate a sequencing arrow panel Type C 

2. Display a 360 degree rotating, flashing, oscillating or strobe light 

on the working vehicle.  

1. Display a 360 degree rotating, flashing, oscillating or strobe light 

Notes:

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17

9-25-12
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(A)(A)

6" 84" 6"

8'-0"

7.3"

18"

5.3"
4"C

3"
4"C

6.4"

8"

6"C

4.5"

6"C

23.5"

8"

6"C

4.5"

6"C

6"

4"C
3"
4"C

6.5"

18.5"

6"C

23.5"

4
'-
0
"

I2-5-96

8'-0" x 4'-0"

1.25" (inset 0.75")

3"

Ground

XI Reflective

White

Non-reflective

Black

ND_Reg_48_Large.ssi

Dimensions are in inches.tenths Letter locations are panel edge to lower left corner

STATION(S): AREA: 32.0 Sq.Ft.

Y

33.5

O

38.1

U

42.8

R

47.5

H

55.4

I

60.1

G

62.1

H

66.7

W

70.9

A

75.8

Y

80
50.3 C 20006

D

27.4

O

31.8

L

36.5

L

40.4

A

43.9

R

48.5

S

52.6

A

60.5

T

64.7

W

72.2

O

77.5

R

82.3

K

86.6
62.6 C 20006

F

35.5

U

38.1

N

41.2

D

44.3

E

47.4

D

50.1

B

55.3

Y

57.9
25 C 20004

ND_CIRCLE_LOGO 6 22.8 18 18 0

44.2 4.2 7.5 8.6 0

SIGN NUMBER

WIDTH X HEIGHT

BORDER WIDTH

CORNER RADIUS

MOUNTING

BACKGROUND

LEGEND/BORDER

TYPE:

COLOR:

TYPE:TYPE:

COLOR:

SYMBOL X Y WID HT ANGLE

LETTER POSITION (X) LENGTH SIZE SERIES

PANEL STYLE:

FEDERAL

STATE

FEDERAL - STATE

FEDERAL - LOCAL

FEDERAL - STATE - LOCAL

STATE - LOCAL

MESSAGE VARIATIONS

FUNDING SOURCE

(A)

horizontally in sign panel.

words and hyphens.  Center message 

Use a horizontal spacing of 3" between 

Contact Project Engineer for funding source message.2)

obtain a copy of the image for the NDDOT Logo.

Contact the Communications Division of the NDDOT to 1)

Notes:

12/08/21

4683

D-704-6CONSTRUCTION SIGN DETAILS

PROJECT FUNDING SIGN
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Top Post Receiver Data Table

A B C D E F
Sizes (B)

Square Post

Perforated Tube

Slip Base Assembly

Multi-Directional

Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"

2"

"2
11

"4
3

1"

"2
12

8"

"16
96

"16
155

"16
156

"4
3

60"

6"

6" 6"

3" 3"

4"

24"

1"

1"

12"

6" 6"

7"

1"

1"

"16
115

12"

"32
93 "32

93

"16
52

"8
33

"16
11

"16
115

D

E

E

F

"16
52

"8
33

"16
11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"

60^

T
ra
ff
ic
 F
lo

w

Anchor unit

Ground line

A
n
c
h
o
r 
u
n
it

P
o
s
t 
s
le
e
v
e

"2
14

T
ra
ff
ic
 F
lo

w

"16
71

of Posts

Number

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12

12

12

10

10

10

12

12

12

12

10

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.105

0.105

0.105

0.135

0.135

12

12

12

12

10

10

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

"32
91

"64
91

"2
12

"2
12

"16
53

"32
13

"8
5

"32
25

"32
211

"64
331

"4
31

"8
71

"x10 ga.2
12

"x10 ga.16
32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 

in.

of Inertia

Moment

2 x 2

(A)

Telescoping Perforated Tube

16
3 x 216

32

2
1 x 22

12

2
1 x 22

12

4
1 x 24

12

2
1 x 12

11

4 2 3
in.

Modulus

Section

in.

Sec. Area

Cross

in.

Size

Post

in.

Size

Sleeve

in.

Base

Slip

without

Size

Anchor

4
12

2
12

4
12

4
12

16
32

4
12

2
12

2
12

4
12

2
12

4
12

2
12

2
12

2
12

2
12

4
12

2
12

in.

Thickness

Wall

lbs.

per Foot

Weight

2

2

4
12

2
12

2 12 Yes2
12

2 12 Yes4
12

2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105

0.785

A
n
c
h
o
r 
u
n
it

" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011

Tube - 3"x3"x7 gauge ASTM A500 grade B tube

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

5.  Provide more than 7' between the first and fourth posts of a four post sign. 

4.  In concrete sidewalk, use same anchor without wings.

     measurement above and below post location and back and ahead of post.

3.  Provide 4" vertical clearance for anchor or breakaway base.  Measure the 4"x60"

2.  Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

"x10 ga.2
1"x10 ga. into 216

3(B) For additional wind load, insert the 2

(A) Use breakaway base when support is placed in weak soils.  Engineer determines if soils are weak.
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Front View Side View

Anchor unit

Ground line
1"

"4
3 1" 4" 1.938" 8.562" .875"

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

Install a maximum of 3 posts within 7'. Install a maximum of 3 posts within 7'.

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

5. Properly nest base post, strap, and sign post.  Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the 

"x2" bolt (this fastens sign post to retainer strap).16
54. Complete assembly by tightening 

b) Alternately tighten two connector bolts.

"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.16
5a) Place 3.

b) Rotate strap to vertical position.   

a) Drive anchor unit to 4" above ground.2. 

d) Rotate strap 90° to left.

"x2" bolt, lock washer and nut.16
5c) Assemble strap to back of anchor unit using 

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

a) Drive anchor unit to within 12" of ground level.  1.

Alternate A Steps of Installation:
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3.15" 29.7" 3.15"

36"

4.5"

9"B

4.5"

18"

New Design Engineer PE Stamp

Added sign & background color

10-03-19

  8-17-17

Background: orange

Legend: black (non-refl)
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Background: orange
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Background: orange
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Background: orange
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Background: orange

Legend: black (non-refl)

"2
12

6"C

G20-4b-36

"16
514 "8

711

"2
131"

"16
158

"16
158

"16
16

"16
16

"2
1

"4
3

48"

48"

1"

"4
35

E5-1-48
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See ARROW DETAILS

ARROW DETAILS

"16
922"16

922

"16
1314"16

1314

3"R

10"EM

"4
35

"16
1518

"2
17

"16
1314"4

312

60°

"4
3R

"4
113"4

316

"2
11

"8
38

"8
38

"2
14

14"

30"

"4
3R

"/ft2
1

Taper

6"C

6"C

"2
12

"8
71R

Background: orange
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(A)

or left.

Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:

See ARROW DETAILS

Background: orange

Legend: black (non-refl)

M4-8-36

Background: green (orange optional)

Legend: white
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30"

4"

"8
33

"8
33

"4
14

4"C

6"C

5"C

"8
512"8

53 "8
71

"8
317

"8
113 3" 10"8" 11"

"2
13

24"

5"

5"

5"D

5"D

24"

4"

"16
18

"16
137

"8
3

"8
5

"16
139

"16
99

"2
11R

"8
18

"8
18

18"

"16
53

"16
53

"16
93

"8
3

"8
5

24"

"2
12

"2
12

"16
93

"2
11R

3"D

2"

3"D

2"

3"D

R1-50P-24

R2-1aP-24
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6"C

6"C

6"C

"4
11

"4
3

48"

48"

W8-56-48

Background: orange

Legend: black (non-refl)

"8
112"16

312

"16
151112"

"8
71314"

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

 * DISTANCE MESSAGES

"2
13

"2
13 Reduce 40%

Reduce 40%

Reduce 50%

ARROW DETAILS

Background: orange

Legend: black (non-refl)

W5-8-48

48"

48"

"8
79"8

79

"16
116"16

116

"16
111"16

111

"16
119

"16
119

"4
12

6"D

6"D

6"D

6"D

"2
14

"2
14

"2
14

W9-3a-48

48"

W5-9-48

Background: orange

Legend: black (non-refl)

"16
91

48"
6"D

6"D

6"D

6"D

3"

3"

3"

"8
310"8

310

3"

"16
17

6"C

6"C

6"C

"2
13

"2
13

48"

48"

W8-53-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"8
71314"

"4
11

"4
3

"4
3

"4
11

"4
3

"4
11

6"C

6"C

"2
13

"2
13

48"

48"

W8-54-48

Background: orange

Legend: black (non-refl)

"16
151112"

"16
515"8

315

"4
3

"4
11

W8-55-48

Background: orange

Legend: black (non-refl)

7"C

7"C

4"

4"

"4
3

"4
11

48"

48"

17"17"

14""16
1513

7"C

6"C

"16
93

"16
93

DETAILS

See ARROW

"16
1310"16

1310

"16
116"16

116

"8
110"8

110

"2
12

*

*

"2
12

"2
13

"2
13

3"R 3"R 3"R

3"R3"R

3"R

"4
11

3"R

"4
3

48"

48"

W8-9a-48

Background: orange

Legend: black (non-refl)

"8
511"8

511

"16
1519"16

1519

2"

7"C

"16
134

7"D

"16
134

7"D

"8
18

"8
18

48"

48"

W9-3a-48

Background: orange

Legend: black (non-refl)

20"

"8
311

"16
1313

"16
1313

3"R

"4
11

"4
3

"4
17

"16
134

"16
134

"4
17

"16
134

W5-9-48

"8
52

"8
3

"2
14

"16
7R

"4
12

"8
11

45°

"8
52

"4
14"4

14

"8
74

"8
74

"8
5

19"

"8
58

"8
74

"8
74

"8
5

"8
52

"2
110R

"2
110R "16

13R

"8
38

40.9°

40.9°

"4
13

"8
52

"8
58

"16
13R

New Design Engineer PE Stamp

Revised sign and arrow details

Updated sign number

10-03-19

  5-31-18

  8-17-17
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WARNING SIGNS

Kirk J Hoff,

 

10/03/19



Background: orange

Legend: black (non-refl)

48"

48"

15"15"

"16
114"16

114

"8
73

3"

6"C

6"C

6"C

3"

3"

48"

W22-8-48

Background: orange

Legend: black (non-refl)

1"

48"

7"C

7"C

"4
11

"4
3

"4
11

Background: orange

Legend: black (non-refl)

48"

"4
116"4

116

"4
121"4

121

7"C

7"C

4"

"4
3

"4
11

48"

"2
14

W20-51-48

Background: orange

Legend: black (non-refl)

54"

"16
322"16

322

12"

3"

6"C

3"

W20-52P-54

"8
3"16

7

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

6"D

6"D

48"

Background: orange

Legend: black (non-refl)

3"

"16
151617"

"8
313"16

513

"4
3

"4
11

48"

6"

6"

 * DISTANCE MESSAGES

6"D

"8
73

W21-50-48

W21-51-48

"4
3

5"22" "2
1

"8
7183"

"16
33 3"

"2
11R

Reduce 40%

Reduce 40%

Reduce 50%

*

"16
119 "16

1111

Background: orange

Legend: black (non-refl)

48"

48"

"16
919"16

919

"4
114"4

114

7"C

7"C

5"

"4
11

W21-52-48

"4
3

"4
11

"4
3

7"C

4"

7"C

4"

7"C
"2

13

"16
1312"16

1312

15"15"

48"

48"

Background: orange

Legend: black (non-refl)

3"R 3"R 3"R

3"R

3"R 3"R

"4
112"4

112

W21-53-48

12"

18"

"16
54

"8
75

"4
18

"16
111

"16
12

W16-7aP-18

Background: orange

Legend: black (non-refl)

"8
3

"16
7

"2
11R

3"

"16
73

"16
73

"2
11

"8
75

"2
1

"8
5R

30°

W16-7aP-18

REVISIONS
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WARNING SIGNS

Kirk J Hoff,

 

11-01-19
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Added details for sign 

11/1/19



TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

" x 14 gauge x 12"4
3" x 14

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

" x 5'-0"8
1" x 2

1" x 12
11

Upright

Galv steel perforated tube

" x 14 gauge x 5'-0"4
3" x 14

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

1'-9"4'-6"1'-9"

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

8'-0" (6'-0" may be used without sign)

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

rails:  1) use no sign panel, and 2) 

Limitations when using 8'-0" barricade (A)

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

not allow collection of debris.  Do not place ballast on the 

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

the top stripe being orange for each drum.  Do not exceed 

Use a minimum of two orange and two white stripes with 

white retroreflective stripes 4" to 6" wide for drum markings.  

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

42" in height by alternating four 4" to 6" wide orange and 

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

material on the vertical panel is 36 inches or more, use a 

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

2.0 lb/ft max)
(1.12 lb/ft min to 
Steel u-channel

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

" x 1" hex head bolts with a 16
5with 

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

stripes for each cone with the top stripe being orange.  Use 

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.  3.

to bond to pavement surface.

For removal, remove anchors and fill installation hole with an epoxy designed 2.

specifications.

Drill installation holes to diameter and depth required by manufacturer's 1.

INSTALLATION NOTES:

than 36", use a rail stripe width of 4".

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

to pass.  Place retroreflective sheeting on both sides of the rails 

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13

4683

BARRICADE AND CHANNELIZING DEVICE DETAILS
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12" 12"

60"

36"

24"

3"

18"

(main sign)
Vertical clearance

24"

(secondary sign)
Vertical clearance

required)

(when 

G20-1b-60

15"

48" 48"

16"

16"

12"

6' min

shoulder

Edge of finished

lane

Edge of driving

6' to 16'

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

15"

48" 48"

16"

16"

18"

18"

6"

12"

4"

(urban areas)

Orange flags

3" 21"

60"

60"

24"

12"

12"

12"

15" 15"24"
3"

3"

18"

54"

48"

12"

24"

12"

12" 12"24"

9"

12" 24" 12"

48"

12"

24"

18"

3"

3"

10"

20"

20"

10"

60"
15"

30"
3"

3"

24"

16"

16"

48"

15"

48"

12"

W16-2P-30

24"

30"

3"3"

3"

24"

3"

21"

18"

 

supports

Extend

48"

15"

15"

18"

30"3"

12"

24"15"

54"

15"

6"
24"

24"

30"

3"3"

30"

3"

21"

24"

3"

48"

24" 12"12"

12"

24"

12"

48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

and E5-1 is allowed for longer than 5 days.

R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10, 

failures, etc., will not accrue towards the 5 day period.  Use of 

circumstances, such as equipment breakdown, rain, subgrade 

of the sign is not obstructed.  Time delays caused by unforseen 

portable signs for 5 days or less, is allowed as long as the view 

Use of low-mounting height (minimum 12" vertical clearance) 

within the pavement surface.  

clearance stated above when it is necessary to place signs 

Portable Signs:  Provide portable signs that meet the vertical 6.

post for signs with an area exceeding 50 square feet.

Provide a minimum clearance of 7'-0" from the ground at the 

vertical clearance stated above.

The vertical clearance to secondary signs is 1'-0" less than the 

absence of a curb.

the top of the curb or from the near edge of the driving lane in 

obstructed, install signs with a vertical clearance of 7'-0" from 

pedestrian movements are likely or the view of the sign may be 

5'-0" (see TYPICAL SECTION.)  In areas where parking or 

Vertical Clearance:  Install signs with a vertical clearance of 5.

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

signs, such as the cardinal direction and directional arrows, with 

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

"Left" and "Right" message on lane closure sign)

signs on reflectorized plate (without borders) as required.  (i.e. 

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

" 2
1Sign Panels:  Provide sign panels made of 0.100" aluminum, 2.

behind sign panels when used with u-posts.

Do not attach guy wires to sign supports.  Attach wind beams 

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

secondary sign is 3.0 lb/ft.  Post sizes based on a wind speed 

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

sizes are 2.5 lb/ft u-channel or 2" x 2" x 12 gauge steel 

Sign Supports:  Galvanize or paint supports.  Minimum post 1.

NOTES:

required)

(when

R1-50P-24

(with R1-50P-24 sign as required)

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

(with R2-1aP-24 sign as required)

48" x 48" SIGN

3"

18"

10-4-13

D-704-14
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SPEED
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XX
LIMIT

SPEED

XX
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XX

SPEED

XX
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MINIMUM

FEE

$80

MINIMUM

FEE

$80

CLOSED

ROAD

M.P.H.

XX

END

ROAD WORK

SPEED

XX
LIMIT

 M.P.H.

XX

AHEAD

ROAD

WORK

SPEED

XX
LIMIT

MINIMUM

FEE

$80

SPEED

XX
LIMIT

END

ROAD WORK

SPEED

XX
LIMIT

MINIMUM

FEE

$80

XXX FT

CLOSED

LEFT LANE

SPEED
LIMIT

XX

XX MILE

CLOSED

LEFT LANE

END

ROAD WORK

SPEED

XX
LIMIT

SPEED

XX
LIMIT

MINIMUM

FEE

$80

SPEED

XX
LIMIT

MINIMUM

FEE

$80

XXX FT

CLOSED

RIGHT LANE

SPEED
LIMIT

XX XX MILE

CLOSED

RIGHT LANE

AHEAD

ROAD

WORK

MINIMUM

FEE

$80

SPEED

XX
LIMIT

SPEED
LIMIT

XX

XXXX FT

ROAD

WORK

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

12-08-21

11-01-19

08-17-17

& added Dollars At Work

Ahead and Spd Limit Enforced

Switched order of Road Work

Sign, Notes, & Pvmt Mk updates

Updated Notes & Spd Limit signs

Portable

W3-4-48

Portable

W3-4-48

W20-1-48

Portable

ends here
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roadways

hard surfaced
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starts here
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4 lane undivided highway with half the roadway closed.
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KEY

Type III barricade

Sign

Delineator drum

Work area

Flagger

Sequencing arrow panel

Longitudinal Buffer Space

(mph)

Speed

Min (feet)

Length

20
25
30
35
40
45
50
55
60
65
70
75

115
155
200
250
305
360
425
495
570
645
730
820

Portable

W20-7-48

Portable

W20-7-48

to back

Vertical panels backTubular markers

ROAD CLOSURE WITH A DIVERSION

TYPE B

HIGH SPEED HIGHWAY

HALF ROAD CLOSURE ON A MULTI-LANE,

TYPE C

Taper

Shoulder

2S Ft

1/2 C

1/2 C

Portable

W3-5-48

2
S
 F
t 
+
 A
 +

1
/2

B

2
S
 F
t 
+
 A
 +

1
/2

B

Portable

R2-1-36

Portable

R2-1-36

1/2 C

1/2 C

A

1/2 B

1/2 B

A

1/2 B

1/2 B

Portable

W3-5-48

Post Mtd

G20-2-48

Post Mtd

(optional)

W1-6L-48

Barricade Mtd

W1-6L-48

Barricade Mtd

R11-2-48

(see note #5)

Post Mtd

R2-1-48

Post Mtd

(optional)

W1-6R-48

Post Mtd

(optional)

W1-6R-48

 or 

as conditions warrant

Space drums 25' c to c 

as conditions warrant

Space drums 25' c to c 

 mile or less closure.2
1bridge and culvert installation with 

provided (signing shown for one direction only).  Use on 

Two lane highway where roadway is closed and detour

Post Mtd

(see note #9)

W13-1P-30

Post Mtd

(see note #9)

W13-1P-30

W1-3L-48 W1-4L-48

W1-3R-48 W1-4R-48

Portable

W20-1-48

m
a
rk
in

g

p
a
v
e

m
e
n
t

e
x
is
ti
n
g

O
b
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ra
te

 

m
a
rk
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g

p
a
v
e

m
e
n
t

o
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c
o
v
e
r

O
b
li
te
ra
te

striping

Short term

(see note #6)

Portable

R2-1aP-24

R2-1-36

on project using pilot car.

Sign R2-1aP-24 not needed 

CLOSURE

TEMPORARY ROAD

TYPE A

R2-1-36

(see note #6)

Portable

R2-1aP-24

Post Mtd

W20-1-48

R2-1-48

drop-see note #6)

(additional speed

Post Mtd

R2-1aP-24

(see note #5)

Post Mtd

R2-1-48

Post Mtd

G20-2-48

Post Mtd

W4-2L-48

(see note #6)

Post Mtd

R2-1aP-24

R2-1-48

Post Mtd

W20-5-48

Post Mtd

W3-5-48

Post Mtd

W20-5-48

 C2
1

Post Mtd

G20-2-48

(see note #5)

Post Mtd

R2-1-48

arrow panel

Sequencing

Portable

W1-4R-48

Portable

W1-4L-48

R2-1-48

drop-see note #6)

(additional speed 

Post Mtd

R2-1aP-24

(see note #4)

arrow panel

Sequencing

Post Mtd

W4-2R-48

R2-1-48

(see note #6)

Post Mtd

R2-1aP-24

Post Mtd

W20-5-48

Post Mtd

W3-5-48

Post Mtd

W20-5-48

Post Mtd

W20-1-48

 C2
1

Post Mtd

I2-5-96

Post Mtd

I2-5-96

 

 C
2

1

R2-1-48

(see note #6)

Post Mtd

R2-1aP-24

Post Mtd

W3-5-48

Post Mtd

W20-1-48 Post Mtd

I2-5-96

Post Mtd

G20-55-96

Post Mtd

G20-55-96

that contains this sign.

Sign I2-5-96 is not required if this layout is part of other traffic control13.

and conditions dictate otherwise.

Recommend using 40 mph speed limit in vicinity of workers, unless location 12.

that contains this sign, or the work is less than 15 days.

Sign G20-55-96 is not required if this layout is part of other traffic control11.

accordance with NDDOT Standard Drawing D-704-14.

As an option, use portable sign supports in lieu of post mounted signs in 10.

Where necessary, engineer will determine safe speed.  9.

Cover existing speed limit signs within reduced speed zones.  8.

limp.

such a distance above the edge that the flag does not touch the sign when 

Mount 24 inch square flags perpendicular to the edges of the sign, and at 

Install flags on warning signs in urban areas when signs are not portable.    7.

 B.  2
1Place the second speed limit sign at 

speed limit sign with the desired speed reduction (not to exceed 30 mph.)  

construction. Where speed reductions exceed 30 mph, install a second 

Determine the reduced speed limit based on the in-place speed limit before   6.

location and conditions. 

Re-establish speed.  Determine exact speed limit in the field, dependent on   5.

40 mph or over 5000 ADT).

Use Type C on roadways with high traffic speeds and volumes (over 

(40 mph or less and  5000 ADT or less).

Use Type B on roadways with moderate traffic speeds and volumes 

volume (25 mph or less and 750 ADT or less).

Use Type A on roadways with slow moving traffic speeds and low 

Shoulder Closure Standard Drawing.  

the panel closer to the work area and place on roadway surface.  See 

possible.  Where shoulder width does not provide sufficient room, move 

Place Sequencing Arrow Panels at the beginning of the taper when   4.

dimension "S" and for tangents space at 2 times dimension "S".

Place delineator drums, barricades or cones for tapering traffic at   3.

assemblies when located on roadway.

Place barricades on moveable assemblies and signs on portable   2.

urban, residential, and other streets with speeds of 40 mph or less.

and other roads with speeds of 45 mph or greater, or W x SÔ/60 for 

L = Minimum length of taper, S x W for freeways, expressways,         

W = The width of taper in feet.         

S = Numerical value of speed limit or 85th percentile.        

Variables  1.

Notes:

Post Mtd

G20-55-96
9-27-13

D-704-15
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ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

Road Type

A B C

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

Urban - Low Speed (30 mph or less)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

Urban - Low Speed (over 30 to 40 mph)

ROAD CLOSURE LAYOUTS

Kirk J Hoff,
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NEXT    MILES00

NEXT    MILES00
MINIMUM

FEE

$80

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

   LINE

CENTER

NO

   LINE

CENTER

NO
   LINE

CENTER

NO

   LINE

CENTER

NO

PASS

NOT

DO 

  FRESH OIL

LOOSE ROCK

NEXT    MILES00

MINIMUM

FEE

$80

MINIMUM

FEE

$80

  FRESH OIL

LOOSE ROCK
SPEED

LIMIT

XXPASS

NOT

DO 

  FRESH OIL

LOOSE ROCK

PASS

NOT

DO 

NEXT    MILES00

  FRESH OIL

LOOSE ROCK
SPEED

LIMIT

XX
PASS

NOT

DO 

SPEED

XX
LIMIT

MINIMUM

FEE

$80

SPEED

XX
LIMIT

NEXT    MILES

ROAD WORK

00

NEXT    MILES00

NEXT    MILES00

ROAD WORK

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

ROAD WORK

NEXT   MILES00

NO WORK

IN PROGRESS

NEXT    MILES

ROAD WORK

00
END

ROAD WORK

END

ROAD WORK

NEXT    MILES

ROAD WORK

00

NEXT    MILES00

AHEAD

ROAD

WORK

AHEAD

ROAD

WORK

NEXT    MILES

ROAD WORK

00

NEXT    MILES00

AHEAD

ROAD

WORK

NEXT    MILES

ROAD WORK

00

NEXT    MILES00

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

ROAD WORK

NEXT   MILES00

NO WORK

IN PROGRESS

seal project.

routes where traffic is maintained over

2 and 4 lane highway with intersecting

routes where traffic is maintained.

2 and 4 lane highway with intersecting

KEY

Type III barricade

Sign

ADVANCE WARNING SIGN SPACING

Road Type Min. (ft)

Distance Between Signs

A B C

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

Urban - Low Speed (30 mph or less)

Urban - Low Speed (over 30 to 40 mph)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

(see note #2)

Post mounted

R2-1-48

(see note #3)

R2-1-48

Post mounted

R4-1-48

Post mounted

W8-12-48

(see note #3)

R2-1-48

W22-8-48

Post mounted

W3-5-48

Post mounted
R4-1-48

Post mounted

W8-12-48

Post mounted

W8-12-48
Post mounted

W3-5-48Post mounted

R4-1-48

W22-8-48

(see note #3)

R2-1-48

Post mounted

W8-12-48
Post Mounted

R4-1-48

(see note #3)

R2-1-48

W22-8-48
(see note #2)

Post mounted

R2-1-48

local road

volume

Low

local road

volume

Low

W22-8-48

 A2
1

 A2
1

C  B2
1  B2

1  A2
1  A2

1 A B C
150' Max
100' Min

150' Max
100' Min

C B A  A2
1  A2

1  B2
1  B2

1 C

TERMINAL SIGN LAYOUT

TYPE G

SEAL COAT SIGN LAYOUT

TYPE H

local road

High volume

or

State Highway

local road

High volume

or

State Highway

Section Line

or

Private Drive

Post mounted

W20-52P-54

Post mounted

W20-52P-54Post mounted

R2-1aP-24

Post mounted

R2-1aP-24
Post mounted

R2-1aP-24

Post mounted

W20-52P-54

Post Mounted

R2-1aP-24

Post mounted

W20-52P-54

Post mounted

I2-5-96

Post mounted

I2-5-96

 A2
1  A2

1

Post mounted

G20-50a-72
Post mounted

G20-52aR-72

Post mounted

G20-55-96 Post mounted

(See note #9)

G20-1b-60

G20-1-60

Post mounted

G20-52aL-72

Post mounted

G20-2-48

Barricade mounted

G20-2-48

Post mounted

G20-50a-72

Post mounted

W20-1-48

Post mounted

W20-1-48

Post mounted

G20-50a-72

Post mounted

W20-1-48

Post mounted

G20-50a-72

Post Mounted

G20-55-96

G20-1-60

Post mounted

(See note #9)

G20-1b-60

 A2
1 A2

1

12-08-21

11-01-19

08-17-17

& added Dollars At Work

and Spd Limit Enforced

Switched order of Road Work

Updated note & sign

Updated notes & sign numbers

13.      Sign I2-5-96 is not required if this layout is a part of other traffic control that contains this sign.

Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.12.

Sign G20-55-96 is not required if this layout is part of other traffic control that contains this sign, or the work is less than 15 days.11.

Use other traffic control layouts in immediate work areas.  Place sign R2-1aP-24 below speed limit signs in reduced speed limit work areas.10.

Install sign G20-1b-60 when work is suspended for winter. 9.

Cover or remove speed limit signs from layout Type H when loose aggregate is removed. 8.

As an option, use portable sign supports in lieu of post mounted signs in accordance with the NDDOT Standard Drawing D-704-14. 7.

marking is placed.

mile intervals. Place sign W8-12-48 after all important intersections and at 2 mile intervals until short term center line pavement 

On seal coat projects, place signs R2-1-48, R2-1aP-24, R4-1-48, W22-8-48 and W20-52P-54 after all important intersections and at five 6.  

Cover existing speed limit signs within a reduced speed zone.5.  

the sign, and at such a distance above the edge that the flag does not touch the sign when limp.

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inch square flags perpendicular to the edges of 4.  

 B. 2
1install a second speed limit sign with the desired speed reduction (not to exceed 30 MPH.) Place the second speed limit sign at 

Determine the reduced speed limit based on the in place speed limit before construction. Where speed limit reductions exceed 30 MPH, 3.  

Determine the exact speed limit in the field, based on location and conditions. 2.  

Place barricades on moveable assemblies and signs on portable assemblies when located on roadway.1.  

Notes:
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M.P.H.

XX

NEXT    MILES

ROAD WORK

00

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

M.P.H.

XX

END

ROAD WORKBE

PREPARED

TO STOP

SPEED
LIMIT

XX

SPEED
LIMIT

XX

BE

PREPARED

TO STOP

 M.P.H.

XX

 M.P.H.

XX
BE

PREPARED

TO STOP

SPEED
LIMIT

XX

BE

PREPARED

TO STOP

SPEED
LIMIT

XX

 XXXX FT

TRUCKS

CROSSING

 XXXX FT

TRUCKS

CROSSING

XXXX FT

ENTERING

TRUCKS

XXXX FT

ENTERING

TRUCKS

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

ROAD WORK

NEXT   MILES00

NO WORK

IN PROGRESS

NEXT    MILES00

ROAD WORK

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

Urban - Low Speed (30 mph or less)

Road Type

ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

A B C

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

Urban - Low Speed (over 30 to 40mph)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

KEY

Sign

Work area

Flagger

approach

Truck

approach

Truck

crossing

Truck

C

C

C

  

  

500' Min 300' Min
A

A

100 Ft

50 to 100 Ft

50 to
1/2 B 1/2 B 1/2 C

1/2 B1/2 B1/2 C

1/2 B 1/2 C 1/2 C1/2 A 1/2 A

1/2 A1/2 A1/2 B1/2 C1/2 C

Portable

W3-4-48
Portable

W3-5-48

Portable

W3-4-48
Portable

W3-5-48

Portable

W3-4-48
Portable

W3-5-48

or

Post mounted

W8-54-48

(see note #9)

Post mounted

R1-1-48

(see note #9)

Post mounted

R1-1-48

Post mounted

W8-54-48

or

Portable

W3-4-48

Portable

W3-5-48

Post mounted

G20-2-48

(see note #9)

Post mounted

R1-1-48

(see note #9)

Post mounted

R1-1-48

Post mounted

W8-55-48

Post mounted

W8-55-48

C

barricade

Type III 

Portable

W20-7-48

need for flagman depending upon location and condition of detour.

Remove signs when detour is removed. Engineer may eliminate 

Temporary detour for culvert installation within major work areas.

Cover signs or take down at night.

Heavy truck traffic onto through highway.

Cover signs or take down at night.

Trucks crossing through highway.

Maintain one-way traffic through work area within major work area.

Temporary half-roadway construction for two-lane highway.

conjunction with other standards

T-Intersection location used in

Portable

W20-7-48

Portable

W20-7-48

Portable

W20-7-48

(see note #2)

W13-1P-30

(see note #2)

W13-1P-30

(see note #2)

W13-1P-30

(see note #2)

W13-1P-30

Post mounted

G20-52aL-72

Post mounted

W1-3L-48Post mounted

W1-4L-48

Barricade mounted

W1-6L-48

Barricade mounted

W1-6R-48

Post mounted

W1-4R-48

Post mounted

W1-3R-48

R2-1-36

Portable

R2-1aP-24

R2-1-36

Portable

R2-1aP-24

R2-1-36

Portable

R2-1aP-24

R2-1-36

Portable

R2-1aP-24

Post mounted

(see note #8)

G20-1b-60

G20-1-60

Post mounted

G20-52aR-72

500' Min

Sign I2-5-96 is not required if layout is part of other traffic control that contains this sign.12.

Recommend using 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.11.

Sign G20-55-96 is not required if layout is part of other traffic control that contains this sign, or if work is less than 15 days.10.

If existing stop sign is in place, a 48" stop sign is not required.  9.  

Install sign G20-1b-60 when work is suspended for winter.  8.  

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.  7.  

Covered (when approved by engineer) or obliterated pavement marking measured as Obliteration of Pavement Marking.  6.  

Cover existing speed limit signs within a reduced speed zone.  5.  

and at such a distance above the edge that the flag does not touch the sign when limp.

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inch square flags perpendicular to the edges of the sign,   4.  

 B. 2
1second speed limit sign with the desired speed reduction (not to exceed 30 mph.)  Place the second speed limit sign at 

Determine the reduced speed limit based on the in-place speed limit before construction.  Where speed reductions exceed 30 mph, install a   3.  

Where necessary, safe speed to be determined by the Engineer.  2.  

Place barricades on a moveable assemblies and signs on portable assemblies when located on roadway.  1.  

Notes:

Post mounted

I2-5-96

Post mounted

G20-55-96
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CONSTRUCTION TRUCK AND TEMPORARY DETOUR LAYOUTS

TRUCKS ENTERING ROADWAY

TYPE K

TRUCKS CROSSING ROADWAY

TYPE L

TEMPORARY DETOUR LAYOUT

TYPE M

TEMPORARY CONSTRUCTION

TYPE N

TRAFFIC IS MAINTAINED

2 & 4 LANE HIGHWAYS WHERE

TYPE O

Kirk J Hoff,

12-09-21

11-01-19

08-17-17

and Dollars At Work signs

Added Speed Limit Enforced

Revised sign numbers & note 7

Update notes & sign numbers

12/09/21



 

 

MINIMUM

FEE

$80

NEXT    MILES00

 

 

XXX

FEET

SPEED
LIMIT

XX

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SHOULDER

WORK

      LOW

SHOULDER

FRESH

OIL

NARROWS

ROAD

BUMP

BUMP

PAVEMENT

 BREAKS

PASS

NOT

DO 

UNEVEN

LANES

BUMP

BE

PREPARED

TO STOP

SPEED
LIMIT

XX

SPEED LIMIT ENFORCED

MINIMUM FEE $80
WHEN WORKERS PRESENT

BE

PREPARED

TO STOP

SPEED
LIMIT

XX

MACHINERY

ROAD

 XXX FT
MACHINERY

ROAD

 XXX FT SURVEY

CREW

MINIMUM

FEE

$80

MINIMUM

FEE

$80

ADVANCE WARNING SIGN SPACING

Road Type Min. (ft)

Distance Between Signs

A B C

Urban - Low Speed (30 mph or less) 150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

Urban - Low Speed (over 30 to 40 mph)

Urban - High Speed (over 40 mph to 50 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

Rural  - High Speed (over 50 mph to 65 mph)

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

KEY

Sign

Cones

Flagger

TYPE Y

TYPE AA

TYPE BB TYPE CC TYPE DD TYPE GGTYPE EE TYPE FF

TYPE Z

Work

Shoulder

or

Shoulder

Low

Oil

Fresh

Road

Narrow

road

Haul

Post mounted

W21-3-48
Post mounted

W21-3-48

Post mounted

W3-4-48

(see note #1)

Post mounted

R2-1-48

Portable

W21-5-48

or

Portable

W21-2-48

Post mounted

W5-1-48

Post mounted

G20-55-96

Post mounted

Control Device

Other

Post mounted

W3-5-48

(see note #2)

R2-1-48

Portable

W8-11-48

Portable

W8-1-48

Post mounted

W8-1-48

Post mounted

W8-3-48

C

     

A A

A

A

A

B

 B2
1

 B2
1

 B2
1

30' max A2
1 A2

1 B2
1

Longitudinal Buffer Space

(mph)

*Speed

Min (feet)

Length

20

25

30

35

40

45
50

55

60

65

70

75

115

155

200

250

305

360
425

495

570

645

730

820

operating speed in mph.

speed prior to work starting, or the anticipated

Posted speed, off-peak 85th percentile * 

TYPE JJ

W21-52-48

A

  A2
1

TYPE KK

Portable

G20-4b-36

Stop Sign

W20-7-48

 B 2
1 C2

1
 C

Portable

W3-5-48

Portable

W3-4-48

1/2 C 1/2 B 1/2 B A
Buffer Space
Longitudinal 2S Ft + A +1/2B

Flagger

1/2 A

1/2 A

1/2 A

Portable

W8-1-48

(if needed)

Post mounted

Blank Sign

18" X 18" Orange

Post mounted

W20-52P-54

Portable

R4-1-36

Portable

W20-7-48
Portable

R2-1-36Post mounted

W3-5-48

exists between lanes

Where elevation difference

Where speed zone is needed

where sign conditions exist

Within major work area Where sign conditions exist Where sign conditions exist
Where sign conditions exist

Where sign conditions exist

within pilot car control area

At major intersections

highway outside major work area.

Where haul road crosses 

Where survey crew is used

Post mounted

W16-2P-30

Post mounted

R2-1aP-24

Portable

W8-9-48

Portable

W21-6-48

S = Numerical value of speed limit or 85th percentile.

Survey Equipment

R2-1-48

(see note #2)

Post mounted

R2-1aP-24

R2-1-48

(see note #2)

Post mounted

R2-1aP-24

Layouts shown for one direction only.9.

Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.8.

car control area.

When pilot car operation is used, place sign G20-4b-36 "Wait For Pilot Car" at major intersections within pilot 7.  

15 days. 

Sign G20-55-96 is not required if this standard is part of other traffic control layouts, or work is less than 6.  

Drawing D-704-14.

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard 5.  

Cover existing speed limit signs within reduced speed zones.4.  

the sign when limp.

perpendicular to the edges of the sign, and at such a distance above the edge that the flag does not touch 

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inch square flags 3.  

B.  2
1Place the second speed limit sign at 

exceed 30 mph, install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.)  

Determine reduced speed limit based on in-place speed limit before construction.  Where speed reductions 2.  

Re-establish speed limit.  Determine exact speed limit in the field, dependent on location and conditions. 1.  

Notes

Signing shown for one direction only.

Signing shown for one direction only.

Signing shown for one direction only.

Signing shown for one direction only.

 and remove when not applicable.

Install signs when conditions exist

        For break in pavement.

Signing shown for one direction only.
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MISCELLANEOUS SIGN LAYOUTS

Kirk J Hoff,

11-01-19

  8-17-17

Revised note 5 & sign numbers

notes & sign numbers

Added speed limit signs.  Updated 

11/1/19







AHEAD

LEFT LANE

CLOSED

AHEAD

RIGHT LANE

CLOSED

SHOULDER

WORK

AHEAD

RIGHT LANE

CLOSED

SHOULDER

WORK

Protection Vehicle
Work Vehicle (Broom) Work Vehicle (Milling Machine)

5 Mile Max

 Mile Min2
1

(See note 5)
   600' Min 

50 to 100'

5 Mile Max

 Mile Min2
1

10' Min

10' Min

Protection Vehicle Work Vehicle (Broom)
Work Vehicle (Milling Machine)5 Mile Max

 Mile Min2
1

(See note 5)
   600' Min 

50 to 100'

ROAD WORK

NEXT   MILESXX

ROAD WORK

NEXT   MILESXX

ROAD WORK

NEXT   MILESXX

TWO LANE - TWO WAY ROADWAY

INTERSTATE & 4 LANE DIVIDED HIGHWAY

TWO LANE - TWO WAY ROADWAY

INTERSTATE & 4 LANE DIVIDED HIGHWAY

Panel In Flashing Arrow Mode

Typical Protection Vehicle with Flashing Arrow 

Flashing Arrow Panel In Caution Mode

Typical Protection Vehicle with 

Truck mounted attenuator

Key

Flashing Arrow Panel

Caution Mode Right Arrow Left Arrow

W21-5-48

W20-5-48 W20-5-48

or

Shoulder

Median

Shoulder

(Portable)

G20-1-60

(Portable)

G20-1-60

(Portable)

G20-1-60

moves through the construction zone.

Move advance Road Work Ahead signs as the work area 6.

time to slow down and safely pass the work vehicles.

approaching the work convoy can see the protection vehicle in 

spacing of the convoy vehicles such that motorists 

vehicle depending on sight distance restrictions.  Keep the 

Vary vehicle spacing between the protection vehicle and work 5.

vehicle.

Provide two - way electronic communication capability in each 4.

controlled from inside the vehicle.

Provide Type B or Type C flashing arrow panels that are 3.

vehicles.

Provide rotating, flashing, oscillating, or strobe lights on 2.

the convoy, at no additional cost.

Provide truck mounted attenuators on additional vehicles in 1.

Notes:
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MOBILE OPERATION

Grinding Shoulder Rumble Strips

11-15-12

4683

Kirk J Hoff,

10/3/19

New Design Engineer PE Stamp

Updated notes & signs

10-03-19

  8-17-17



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:
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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



 

 

 

``

 
 

``

 
 

Rumble Strip

Centerline

Barrier or Skip Stripe

Shoulder

Rumble Strip

Edgeline

Lane
Driving

4" Edgeline

(2' to < 4')

Shoulder Varies
See Inset B

Rumble Strip

Edgeline

Driving Lane

See Inset A

Driving Lane

Rumble Strip

Centerline

Rumble Strip

Edgeline

See Inset B
(2' to < 4')

Shoulder Varies

(Less than 2')

Shoulder Varies
See Inset B

Driving LaneRumble Strip

Edgeline

See Inset A

Rumble Strip

Centerline

Rumble Strip

Edgeline

Driving Lane

(Less than 2')

Shoulder VariesSee Inset B

Transverse Joint

R=12"" Max.8
5" Min. to 2

1

10' 40' 10'

12"

8"

"2
17"±

11' - 7"12'

8"
36"

12"

"2
17"±

11' - 7"12'

"2
17"±

8"

10' 40' 10'

12"

10'

11' - 7" or less

12' or less

40' 10'

12"

"2
17"±

6"

6"
36"

12"

"2
17"±

12' or less

11' - 7" or less

"2
17"±

6"

10'

12"

40'10'

"2
17"±

12" Spacing

12" 12"12" 12"

Strips
Rumble

Approach, or Private Drive

Highway, Section Line,

Paved or Gravel

Field Drive

Strips
Rumble

T
a
p
e
r

Radius

Radius

Radius

1
0
0
'

1
0
0
'

1
0
0
'

1
0
0
'

Rumble Strips

than 4' apart, end rumble strip
Where channelizing lines are less

than 4' apart, end rumble strip
Where channelizing lines are less

4'

See Inset D

 

section line, approach, or private drive.  Place rumble strips at left turn lanes as shown below.

2) Discontinue centerline rumble strips 100' before and after a paved or gravel highway, 

tapers, and at the radius of a paved or gravel highway, section line, approach, or private drive.

1) Discontinue edgeline rumble strips through the entire length of right turn lanes and 

NOTES:

See Inset C

4'

Rumble Strip
Shoulder

Rumble Strip
Centerline

Rumble Strip
Left Turn Taper

Rumble Strip
Shoulder

Rumble Strip
Left Turn Taper

Rumble Strip
Shoulder

Rumble Strip
Centerline

Rumble Strip
Shoulder

Discontinue rumble strip approx. 12" on both sides of PCC transverse joint

Profile of Rumble Strips - Bituminous and PCC Pavements

Inset B - Edgeline Rumble StripInset A - Centerline Rumble Strip

Undivided Highways (12' Driving Lanes & Shoulders 2' to < 4')

Undivided Highways (12' Driving Lanes or less & Shoulders Less than 2')

Entrance Roadways
(Right & Left)

Turn Lane

Inset DInset C

D-760-4
UNDIVIDED HIGHWAYS (SHOULDERS LESS THAN 4')

12-29-09

RUMBLE STRIPS

Kirk J Hoff,

11/16/21

Turn Lane (Right & Left).

Revised Note 5, Note 6, and4-19-10

Note 4 was added.2-25-10

Revised Notes and D-760-4.9-08-11

strip widths and dimensions.
Revised details for rumble1-26-12

 Added missing dimensions.10-25-19

 

 Revised turn lane rumble layout.11-16-21
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Wheel track

Wheel track

 R R

C
R

O
S
S
I

N
G

R
O

A
D

R
A
I
L

2'-10"

"4
12'-10

"2
16'-4

"4
114'-10

"8
34'-4

5'-9"

18'-0"

45°

10°

Curb face

of Roadway` 

2'x6', 2'x8', 2'x10' or 2'x12' white line

30'

10'

Edge line

Edge line

30-40 mph

0-25 mph

and above

45 mph 

8"

8"

12" 25'

15'

5'

Chevron Width
Limit

Speed

70 mph

65 mph

60 mph

55 mph

50 mph

45 mph

40 mph

35 mph

30 mph

25 mph

20 mph min. 100 ft

min. 100 ft

min. 100 ft

min. 100 ft

125 ft

175 ft

250 ft

325 ft

400 ft

475 ft

550 ft

Distance

Advance

Percentile Speed

 Posted or 85th 

for Railroad Warning Signs

Advance Placement Distance

45° to Traffic

Chevron Spacing

6'-4"

3'-0"

8"

2
'-
4
"

5
'-
4
"

1
'-
8
"

3
'-
8
"

4"

8
"

1'-0"

8
'-
0
"

=3'-4"R

=2'-4"R

1'-8"

16 S. F.

9
'-
6
"

5
'-
0
"

4
'-
6
"

1
'-
0
"

3'-4"

1'-2" 1'-0"

12 S. F. 41 S. F.

16" 7" 16" 7" 15" 1" 16"

8'-0"

16"

42"

22"

16"

4"

4"

4"

4" 4"

4"

4"

4"

6'-6"

22 S. F.

4"

4"4"
4"

4"

4"

4"

4"
16" 16"

2"
16"

5"
16"

16"

4"

8"

16"

8"

16"

16"

12"

8'-0"

6'-3"

6"

22 S. F.

16"
4"

16"
4"

16"
4"

16"
4"

16"
4"

16"

4"

4"

4"

4"

4"
4"

4" 4"

16"

4"

6"

16"

8"

16"

4"

18"

8"

34.5 S. F.

16"
4"

16"
4"

16"
4"

16"
4"

16"
4"4"4"

16"
4"

16"

16"

8"

4"

16"

16"

4"

16"

8"

4"

4"

4"

4"

4"

4" 4"

4" 4"

4"

4"

4"

4"

4"

4"

4"

4" 8"

46 S. F.

8'-0"

12'-0"9'-8"

8'-0"

11'-8"

3'-0"

8"

2'-8"

4"

4"

8"

5'-4" 1'-0" 5'-4"

=3'-4"R

=2'-4"R

1'-8"

8'-4"

2'-8"

3'-8"

2'-0"

2'-4"

1'-8"

2'-4"

29 S. F.

6'-0"

 "4
31'-0

"4
31'-9

"4
31'-0

"4
32'-0

1'-1"

"4
13

4 S. F.

8"

R=3'-4"

1'-0"

1'-0"

7'-6"

3'-0"

8"

3'-4"
1'-2"

4"

8'-0"

7'-5"

5'-4"

3'-8"

1'-8"

2'-4"

1'-8"

12'-9"

5'-0"

7'-9"
=2'-4"R

27 S. F.

stripe

barrier

4" yellow

` of driving lane

W10-1

3 Bands (12' lane)            72 S.F.

Railroad cross & 2 R's   60.5 S.F.

R15-1

Drawing D-754-81
See Standard

10'

24'

60'

20' 16'

See Advanced Placement Distance table at right

2'

3.3' 6.6'
16"

2'

Bands at right angles to pavement
 

4" yellow `

between lines

4" space

2'

24"

24"

24"

24"

24"

24"

24"

24"

30"

6" min to 15" max

12" min to 30" max

12" min to 30" max

30" max

unless noted otherwise.

See plans for correct message.  Use white pavement markings 

individual R X R symbols in each approach lane.

extend the transverse bands across all approach lanes, and use 

operation on the approach to a crossing.  On multi-lane roads, 

Mark a three lane roadway with a centerline for two-lane approach 

Notes:

20^ from edge of roadway.

Note:  Rotate merge arrow 

gate, if present

*Stop line 8' from 

Shldr, if present

Shldr, if present

6' 1.6'

nearest rail
     26' to 

nearest rail - Use whichever is further from tracks.

*Stop Bar nearest crossing - 8' from gate or 26' to 
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Continental Crosswalk Detail

Centerline Pavement Marking Skip Spacing Detail

Chevron Crosshatching Table

D-762-1Pavement Marking Message Details

12-6-11

Kirk J Hoff,

01-28-2020

  08-27-19

  10-17-17

Revised min Stop Bar distance to rail.

New Design Engineer PE Stamp.

Updated to active voice.

1/28/2020



` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 
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New Design Engineer PE Stamp.

Updated to active voice.
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PRIMARY HIGHWAY
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Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION
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INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION
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RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line
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Yellow Double Raised Pvmt. Mkrs
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4" White Lane Line

4" White Lane Line
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10'
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major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 
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