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Structure #23-033.279: Spall Repair, Box Culvert Joint Repair, Joint Treatment

Structure #13-192.154: Spall Repair, Box Culvert Joint Repair, Wingwall Repair

The general repairs of each structure are as follows:

REPAIR NOTES:

Triple 12' x 14' x 84' RCB

Structure #13-192.154
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Structural Repair

 

 

Structure #23-033.279

Structure #13-192.154
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Triple 10' x 12' x 113' RCB

Structure #200-163.162 N
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2nd St SW

Co Rd 26

Raymond Creek

Structure #200-389.780: Spall Repair, Box Culvert Joint Repair, Scour Repair, Topsoil

Structure #200-388.375: Box Culvert Joint Repair, Scour Repair, Topsoil

Structure #200-163.162: Box Culvert Joint Repair, Joint Treatment

The general repairs of each structure are as follows:

REPAIR NOTES:
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Single 10' x 10' x 84' RCB
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Triple 10' x 12' x 92' RCB
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DVMW Railroad

Maple River

Structure #281.027.547: Box Culvert Joint Repair, Scour Repair, Topsoil

Structure #281-016.454: Box Culvert Joint Repair, Wingwall Replacement, Scour Repair

The general repairs of each structure are as follows:

REPAIR NOTES:
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100-P01 COORDINATION OF PROJECTS: Other projects in the vicinity of this project are 
under contract during the 2023-2026 construction season: 

 
 Upcoming project on US 281 at N TWP LINE N ELLENDALE TO EDGELEY 
 Project 22614 is located on ND 200 at 2 NORTH OF ND 200A 
 Project 20049 is located on ND 1806 at JCT 23 N TO CHARLSON 
 Project 23583 is located on ND 18 at E JCT 200 W THRU PORTLAND 
 
 This list is not comprehensive and other projects may exist. 
 
704-200 STATE FURNISHED MEDIAN BARRIERS: Obtain (96) 22.5” x 12.5’ concrete 

barriers.  They can be picked up and returned to the Sterling yard.  Contact the 
Bismarck District office at 701-328-6950 to facilitate the exchanges. 

 
Section 704.04 J “Precast Concrete Median Barrier (State Furnished)” applies to the 
contract item “State Furnished Median Barrier”. 
 
If returning barriers with connection components, coordinate the delivery location for 
the connecting components with the Engineer.  Some 4 inch x 4 inch boards are 
available at the return location.  Provide any additional 4 inch x 4 inch boards 
necessary to stack barriers.  The boards will become property of the Department.  
 
Payment for the State Furnished Median Barrier will follow Section 704.06 D ”Precast 
Concrete Median Barrier (State Furnished)”.  Include all costs associated with median 
barriers in the contract unit price for “State Furnished Median Barrier”. 
 

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 of the required traffic control set up:  

  
 “Be Prepared to Stop” (W3-4) 
 “Flagger” symbol (W20-7) 
 
 Install PRS that meet the following criteria:  
  
 Have no adhesive or fasteners required for placement; 
 Have a manufacturer’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; 
 Interlocking 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 BOX CULVERTS: Provide traffic control consisting of  
 a single lane closure with flagging for two box culvert locations, and a double lane 

shift for five box culvert locations. 
  
 Traffic control device quantities are based on two simultaneous double lane shifts 

and one single lane closure, assuming a work space length of 100 feet. The 
Department will pay for additional devices if more locations are repaired concurrently.  

 
 See Single Lane Closure for: 
 
 Structure 13-192.154 
 Structure 200-163.162 
 
 For Structure 13-192.154, Phase 1 is for active construction and Phase 2 is to be 

provided during curing and before backfill of wingwall when active construction and 
flagging operations are not underway.  

 
 See Double Lane Shift for: 
 

Structure 23-033.279 
Structure 200-388.375 
Structure 200-389.780 
Structure 281-016.454 
Structure 281-027.547 
 
Lane widths are to remain 12 feet minimum. Taper width “W” will be a minimum of 4 
feet and field adjusted to provide a minimum work zone width of 12 feet. 
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ENVIRONMENTAL NOTES (EN): The North Dakota Department of Transportation and 
the Federal Highway Administration have made environmental commitments to secure 
approval of this project. The following environmental notes are requirements to comply 
with these commitments: 

EN-1   SPAWNING RESTRICTION:  Do not work within the Sand Creek, Raymond 
Creek, Goose River, or Maple River from April 15 to June 1. 
 
EN-2   AQUATIC NUISANCE SPECIES (ANS):  Equipment that was last used outside of 
North Dakota or within a Class I infested waterbody (identified on the North Dakota Game 
and Fish Department (NDGFD) website) requires an inspection by NDGFD.  Notify the 
NDGFD at least 10 business days prior to pumps, watercraft, or any equipment entering a 
public water to allow the NDGFD sufficient time to inspect any and all such equipment for 
ANS. Contact the NDGFD ANS Coordinator, Ben Holen by e-mail - bholen@nd.gov for 
equipment inspections.  Supply one of the following to the engineer as proof of compliance 
prior to work taking place in the water: (1) the NDGFD inspection report, (2) documented 
NDGFD correspondence (email or signed letter).   
 
EN-3   THREATENED AND ENDANGERED SPECIES: The project is located near/within 
suitable habitat for the species listed in the following table. 
 

SPECIES HABITAT PRESENCE 

Northern Long-Eared Bat 
Forested/Wooded Areas/Bridges/Box 
Culverts/Caves/Mines 

Active Season: April 1 - October 31*   
Inactive Season: November 1 - March 
31* 

*Time frames can differ slightly, depending on the year 

 
If any of the above threatened and endangered species are identified within 1 mile of the 
project, the Contractor will notify the Engineer immediately and cease construction activities 
in the vicinity until an avoidance area is established. The Engineer will establish an 
avoidance area that is at least a 0.5 mile and immediately coordinate with the USFWS (701-
355-8513), FHWA (701-221-9464), and NDDOT Environmental and Transportation Services 
(701-328-2592). The Contractor will not resume work within the avoidance area until the 
Engineer has confirmed with the agencies that work may proceed (either the species have 
left the area, or approved avoidance/minimization measures have been implemented).  
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Mainline:

TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 0.48 0 0 0 0.48

202 0101 REMOVAL OF CONCRETE                               EA   2 0 0 0 2

203 0109 TOPSOIL                                           CY   36.1 0 0 0 36.1

210 0210 FOUNDATION FILL                                   CY   91 0 0 0 91

256 0200 RIPRAP GRADE II                                   CY   340 0 0 0 340

602 1131 CLASS AE-3 CONCRETE-BOX CULVERT                   CY   52.1 0 0 0 52.1

612 0114 REINFORCING STEEL-GRADE 60-BOX CULVERT            LBS  10262 0 0 0 10262

702 0100 MOBILIZATION                                      L SUM 0.61 0 0 0 0.61

704 0100 FLAGGING                                          MHR  90 0 0 0 90

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 1708 0 0 0 1708

704 1038 ATTENUATION DEVICE-TYPE B-40                      EA   4 0 0 0 4

704 1048 PORTABLE RUMBLE STRIPS                            EA   6 0 0 0 6

704 1052 TYPE III BARRICADE                                EA   2 0 0 0 2

704 1060 DELINEATOR DRUMS                                  EA   100 0 0 0 100

704 1067 TUBULAR MARKERS                                   EA   54 0 0 0 54

704 3511 STATE FURNISHED MEDIAN BARRIER LF 1200 0 0 0 1200

709 0155 GEOSYNTHETIC MATERIAL TYPE RR                     SY   337 0 0 0 337

930 8230 SHORING                                           EA   2 0 0 0 2

930 9612 SPALL REPAIR                                      SF   125.5 0 0 0 125.5

930 9671 BOX CULVERT JOINT REPAIR                          EA   89 0 0 0 89

950 9712 JOINT TREATMENT                                   LF   192 0 0 0 192



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 35
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 28 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 6 26 156 48"x48" MATERIAL ON ROADWAY
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" PAVEMENT BREAKS
G20-10-108 108"x48" CONTRACTOR SIGN 70 48"x48" RUMBLE STRIPS AHEAD 70
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" FRESH OIL LOOSE ROCK
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 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 59
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 __ 8 39 312 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 8 35 280
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 2 35 70
W3-5-48 48"x48" SPEED REDUCTION AHEAD 6 35 210
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 35
W8-3-48 48"x48" PAVEMENT ENDS 35
W8-7-48 48"x48" LOOSE GRAVEL 35
W8-11-48 48"x48" UNEVEN LANES 35
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 35
W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT or _ MILE 35
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 6 35 210
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 2 35 70
W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35
W20-7-48 48"x48" FLAGGER 2 35 70
W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 2 5 10
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 35
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 1 35 35 Various Structures - Statewide

UNITS 
SUB 

TOTAL

Structural Repair

1200

100
2

Traffic Control Devices List

35

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/

1708
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PROJECT NO.

35

NH-9-999(477)

UNITS 
PER 

AMOUNT

35

35

AMOUNT 
REQUIRED

1

SIGN 
SIZE

W21-5b-48

DESCRIPTION

35
35
352

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

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

EACH

54
EACH
EACH

EACH

EACH

EA
EACH
EACH

QUANTITY

90
4

704-1070
704-1072
704-1080
704-1081

704-1500

SEQUENCING ARROW PANEL - TYPE A

EACH
SF
LF

EACH

EACH

EACH
EACH

EACH

704-1050
704-1048

ATTENUATION DEVICE-TYPE B-40

VERTICAL PANELS - BACK TO BACK

LF
EACH
LF
LF

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 
CODE

UNIT

TYPE III BARRICADES
DELINEATOR DRUMS

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

704-3501
704-3510
704-3511
762-0200

FLEXIBLE DELINEATORS
STACKABLE VERTICAL PANELS

704-1067 TUBULAR MARKERS

SEQUENCING ARROW PANEL - TYPE B
SEQUENCING ARROW PANEL - TYPE C
OBLITERATION OF PVMT MK

704-1038

DELINEATOR

PORTABLE RUMBLE STRIPS
TYPE I BARRICADES

6

EACH

762-0420
762-0430

704-1085
704-1086
704-1087

704-1052
704-1060
704-1065 TRAFFIC CONES
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END

ROAD WORK

END

ROAD WORK

SPEED

65
LIMIT

Delineator drum

Tubular markers Sign

Device

Attenuation

Portable concrete barrier

Flagger
Type III barricade

SPEED

65
LIMIT

END

ROAD WORK

END

ROAD WORK

SPEED

65
LIMIT

MINIMUM

FEE

$80

SPEED

XX
LIMITXXXX FT

ONE LANE

ROAD

XXXX FT

ROAD

WORK
SPEED
LIMIT

XX

BE

PREPARED

TO STOP

MINIMUM

FEE

$80

SPEED

XX
LIMIT BE

PREPARED

TO STOP

SPEED
LIMIT

XX XXXX FT

ONE LANE

ROAD

AHEAD

RUMBLE

STRIPS

AHEAD

RUMBLE

STRIPS

XXXX FT

ROAD

WORK

MINIMUM

FEE

$80

SPEED

XX
LIMIT

XXXX FT

ROAD

WORK
SPEED
LIMIT

XXAHEAD

RUMBLE

STRIPS

RIGHT

SHOULDER

CLOSED

XXX FT

AHEAD

RUMBLE

STRIPS
XXXX FT

ROAD

WORK

Portable

G20-2-48

Portable

G20-2-48

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

 6. Cover existing speed limit signs within a reduced speed zone.
B. 2

1
     speed limit sign at 

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

Determine the reduced speed limit dependent on the in-place speed limit before construction. When speed reductions 5. 

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

 3. Space tubular markers for tangents at 2 times dimension "S".

 2. Place barricades on moveable assemblies and signs on portable assemblies when located in the roadway.

S=Numerical value of speed limit or 85th percentile

 1.Variables:

Notes:

(See note #4)

Portable

R2-1-36

 A2
1

 A2
1

Structure 13-192.154

Phase 2

645

570

495

425

360

305

250

200

155

65

60

55

50

45

40

35

30

25

(mph)

Speed

Min (feet)

Length

Longitudinal Buffer Space

Inactive Work Space

KEY

ADVANCE WARNING SIGN SPACING

720

A

720

B

720

C

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

Signs Min (ft)

Distance Between 
Road Type

and flagging operations are not underway.

to be provided during curing and before backfill of wingwall when active construciton 

Note: Phase 2 with Portable Concrete Barriers and Attenuation Devices 

Structure 13-195.154

Phase 1

(See note #4)

Portable

R2-1-36

Portable

G20-2-48

Portable

G20-2-48

5 eq spaces
100'

 A2
1

 A2
1

(See note #4)

Portable

R2-1-36

(See note #5)

R2-1-36

Portable

R2-1aP-24

 A2
1

 A2
1

5 eq spaces
100'

Zone

Longtiudinal Buffer

Work Space

Zone

Longtiudinal Buffer

Portable

W20-4-48

Portable

W20-1-48
Portable

W3-5-48

Portable

W20-7-48

Portable

W3-4-48

Portable

W20-7-48

(See note #5)

R2-1-36

Portable

R2-1aP-24 Portable

W3-4-48
Portable

W3-5-48

Portable

W20-4-48
Portable

W21-53-48

Portable
W21-53-48

Portable

W20-1-48

(See note #5)

R2-1-36

Portable

R2-1aP-24

Portable

W20-1-48
Portable

W3-5-48

Portable
W21-53-48

Portable

W21-5aR-48
Portable

W21-5bR-48

Portable
W21-53-48

Portable

W20-1-48

Note: Phase 1 for Active Construction

5 eq spaces
100'

5 eq spaces
100'

NO.

SHEET

ND
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SPEED

65
LIMIT

END

ROAD WORK

END

ROAD WORK

SPEED

65
LIMIT

MINIMUM

FEE

$80

SPEED

XX
LIMIT

Delineator drum

Tubular markers Sign

Portable concrete barrier

Flagger
Type III barricade

XXXX FT

ONE LANE

ROAD

XXXX FT

ROAD

WORK
SPEED
LIMIT

XX

BE

PREPARED

TO STOP

MINIMUM

FEE

$80

SPEED

XX
LIMIT BE

PREPARED

TO STOP

SPEED
LIMIT

XX XXXX FT

ONE LANE

ROAD

AHEAD

RUMBLE

STRIPS

AHEAD

RUMBLE

STRIPS

XXXX FT

ROAD

WORK

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

 6. Cover existing speed limit signs within a reduced speed zone.
B. 2

1
     speed limit sign at 

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

Determine the reduced speed limit dependent on the in-place speed limit before construction. When speed reductions 5. 

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

 3. Space tubular markers for tangents at 2 times dimension "S".

 2. Place barricades on moveable assemblies and signs on portable assemblies when located in the roadway.

S=Numerical value of speed limit or 85th percentile

 1.Variables:

Notes:

645

570

495

425

360

305

250

200

155

65

60

55

50

45

40

35

30

25

(mph)

Speed

Min (feet)

Length

Longitudinal Buffer Space

(See note #4)

Portable

R2-1-36

Portable

G20-2-48

Portable

G20-2-48

5 eq spaces
100'

 A2
1

 A2
1

(See note #4)

Portable

R2-1-36

(See note #5)

R2-1-36

Portable

R2-1aP-24

 A2
1

 A2
1

Structure 200-163.162

Single Lane Closure

5 eq spaces
100'

KEY

ADVANCE WARNING SIGN SPACING

720

A

720

B

720

C

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

Signs Min (ft)

Distance Between 
Road Type

Zone

Longtiudinal Buffer

Work Space

Zone

Longtiudinal Buffer

Portable

W20-4-48

Portable

W20-1-48
Portable

W3-5-48

Portable

W20-7-48

Portable

W3-4-48

Portable

W20-7-48

(See note #5)

R2-1-36

Portable

R2-1aP-24 Portable

W3-4-48
Portable

W3-5-48

Portable

W20-4-48
Portable

W21-53-48

Portable
W21-53-48

Portable

W20-1-48

NO.

SHEET

ND
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SPEED

XX
LIMIT

SPEED

65
LIMIT

SPEED

65
LIMIT

END

ROAD WORK

END

ROAD WORK

SPEED
LIMIT

XX

SPEED
LIMIT

XX

Post Mounted

W20-1-48

Post Mounted

W3-5-48

Post Mounted

W20-1-48

Post Mounted

W3-5-48

Post Mounted

W1-4R-48

(See Note #5)

R2-1-48

Post Mounted

R2-1aP-24

SPEED

XX
LIMIT

MINIMUM

FEE

$80

SPEED
LIMIT

XX

Post Mounted

W20-1-48

Post Mounted

W3-5-48

Post Mounted

W1-4L-48

Post Mounted

R2-1aP-24

(See Note #5)

R2-1-48

Post Mounted

W20-1-48

Post Mounted

W1-4R-48

Post Mounted

G20-2-48

SPEED

65
LIMIT

END

ROAD WORK

Post Mounted

G20-2-48

Portable

W1-4R-48

Post Mounted

G20-2-48

Post Mounted

W1-4L-48

Post Mounted

W1-4L-48

(See Note #4)

Post Mounted

R2-1-48

END

ROAD WORKPost Mounted

G20-2-48

Delineator drum

Tubular markers

Sign

Portable concrete barrier

Device

Attenuation

MINIMUM

FEE

$80

Portable

W1-4R-48

SPEED

65
LIMIT

(See Note #4)

Post Mounted

R2-1-48

(See Note #4)

Post Mounted

R2-1-48

(See Note #4)

Post Mounted

R2-1-48

SPEED

XX
LIMIT

SPEED
LIMIT

XX

Post Mounted

W3-5-48

(See Note #5)

R2-1-48

Post Mounted

R2-1aP-24MINIMUM

FEE

$80

XXXX FT

ROAD

WORK

XXXX FT

ROAD

WORK

XXXX FT

ROAD

WORK

XXXX FT

ROAD

WORK

SPEED

XX
LIMIT

MINIMUM

FEE

$80

Post Mounted

W1-4L-48

Post Mounted

R2-1aP-24

(See Note #5)

R2-1-48

Longitudinal Buffer Space

Structure 281-027.547

Structure 200-389.780

Structure 200-388.375

Structure 23-033.279

Double Lane Shift

Structure 281-016.454

Double Lane Shift with Portable Concrete Barrier

645

570

495

425

360

305

250

200

155

65

60

55

50

45

40

35

30

25

(mph)

Speed

Min (feet)

Length

Longitudinal Buffer Space

ADVANCE WARNING SIGN SPACING

720

A

720

B

720

C

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

Signs Min (ft)

Distance Between 
Road Type

A2
1

A2
1

A2
1

A2
1

A2
1

A2
1

A2
1

A2
1

KEY

dependent on location and conditions.

4.Re-establish speed limit. Determine exact speed limit in the field,

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

3.Place delineator drums and tubular markers for tapering traffic at

2.Place signs on portable assemblies when located on roadway.

L = Minimum length of taper, S x W.

W = The width of taper in feet.

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

1.Variables

workers, unless location and conditions dictate otherwise.

conditions. Recommend using 40 mph speed limit in the vicinity of

8.Determine the exact speed limit in the field, dependent on

signs in accordance with NDDOT Standard Drawing D-704-14.

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

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

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

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

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

Notes:

C2
1

B2
1

B2
1A

C2
1

B2
1

B2
1 A

C2
1

B2
1

B2
1 A

C2
1

B2
1

B2
1A

Work Space

W

W

L

L

Work SpaceLongitudinal Buffer Space

NO.

SHEET

ND
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Type B Layout

(Type B Layout)

Section A-A

Construction Detail

Typical Module

Lid

400 lb

200 lb

2100 lb

and 1400 lb

200, 400, 700

Outer Containers Typical Assembly

Traffic

Left Side

Traffic

Both Sides

Traffic

Right Side

700 lb

Cones

Type B Attenuation Device

Dash Number

(LBS)

Module Weights
Replacement Module

Module Weights (LBS)

Fill Chart

Module Weights (LBS)

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

Module

36"

45"

30"

36"

36"

28"

4" black

18" 18"

24"

4" black

18"

18"

4" black

18"

2'-6" Min

1'-0" 2'-0"
6"

6"

Length "L"

6"

6"

2"
Min
2'-0"

3'-0" Max

A

A

36" Modules

3:1 Max

Lid

Fill

Cone

Outer container

Traffic side

top edge

from

Distance

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13 B14 B15 B16

Traffic side

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

Length (L)

2100

1400

700

400

200

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

1400

1400

1400

1400 1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

34.2' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 27.2' 27.2'

1

1

2

1

2

1

1

2

1

2

1

1

2

1

2

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

2

1

1

1

2

1

1

200 400 700 1400 2100

"2
18 5" 4" 3" 0"

Embankment

Reflective Sheet Detail

3" orange (A)

3" orange (A)

3" orange (A)

shoulder

finished

4:1 to

Angle attenuation devices 10 degrees towards traffic when placed at piers offset from roadway.

Note:

shoulder and 2' behind the devices.
Create flat area between the finished

flat Area
Length "L"

sheeting for permanent installations.

(A) Use 3" orange sheeting for temporary installations, and 3" yellow 

Or apply the sheet to a metallic sheet and attach it to the container with approved fasteners.

to the outer container of the last attenuation device facing traffic, following the details above.  

Apply Type IV reflective sheeting (as specified in the NDDOT Standard Specifications) directly 

Note:

     Provide any required layouts and details from other sand filled attenuation module manufacturers which differ from those shown here.

5.  The Typical Module Construction Detail and Type B Layout are based on the Energite Crash Cushion manufactured by Energy Absorption. 

     Devices, Inc. of San Clemente, CA, or approved equal meet these requirements.

     Energite attenuation barrels manufactured by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix 

4.  For permanent installations use Barrel Attenuation Device consisting of one-piece outer sand container modules with separate detachable lid.  

" maximum thickness pallets to facilitate maintenance.2
1     As an option, place attenuation devices on 3

     Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or approved equal modules.  

3.  For temporary installations use Energite or Fitch attenuation barrels manufactured by Energy  Absorption Systems of

2)  A black lid which locks securely over the top of the container.

1)  A 36" height X 36" width yellow outer container.

      C) Provide two components for the 21 cubic foot module container:

2) A black lid securely locking over the top lip of the container. 

1) A 14 C.F., yellow outer container.

      B) Provide two components for the 14 cubic foot module container:

     mass to allow for three sizes of modules. Place cone inserts inside the 14 cubic foot container.  

3)  A variable cone-shaped supporting insert capable of supporting 200, 400, or 700 pounds of sand 

2)  A black lid securely locking over the top lip of the container.

1)  A 14 C.F., yellow outer container.

      A)  Provide three components for 2, 4, or 7 cubic foot module containers:

      Provide modules in two sizes containing volumes of either 2, 4, 7, 14, or 21 cubic feet minimum.

2.  Modules

 unit weight of at least 100 pounds per cubic foot.  Use fill with a moisture content of 2% or less when left over winter.

      B)  Fill modules with class 43 aggregate meeting NDDOT Standard Specifications aggregate requirements.  Use fill with a 

      A)  Use modules manufactured from frangible polyethylene material which shatters upon impact.

1.  Materials

 

Notes:
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  9-27-17    Update to active voice

                  reflective sheet detail

  7-18-14    Revised sheeting in 

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 originally9-25-12

 

 

ATTENUATION DEVICE D-704-1

4683

Kirk J Hoff,

10/03/19



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.

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17

2-28-14
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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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New Design Engineer PE Stamp

Added sign & background color
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Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:
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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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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

4683

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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T
h
re

a
d
e
d

3
"

27"

" 
D
ia
 b

o
lt

4
1

1

2" ID

2" ID

27"

9'- 4"

"
2

1
1
7

1
0
"

27"

13"

" ID4
37

"
4

3
1
7

12" 2"2"

1
9
"

1
0
"

3
2
"

3
"3"

10"10"10"

30"

Optional

U3

14 spaces @ 8" each

4"

3"3"

4"

U2

U1U1

U2

A

B

3"

5
"

2
"

3
2
"

"
4

3
1
7

"2
11

7
"

3"

"
4

3
1
7

"2
11

4"4"

30" 60"

10' Nominal

4" 4"

30"

U1U1

U2
U2

8"

5"

3.5" 3"

2
"

2
"

"2
11

" Rad16
32

4" Dia x 3/8" washer

2
5
"

Bar List

Mark Size No. Length Shape

C1

U1

U2

U3

4

4

4

4

6

2

2

15

9'- 4"

4'- 8"

"4
14'- 10

5'- 4" Bent

Straight

Bent

Bent

Double Hex Connection Bolt

" Dia connecting bolt4
11

U3

C1

(Typ)

(optional)

10" Rad

Entrance Angle

White - 4"

136

200

Property Result
 Method

ASTM Test
Intensity

Specific

Yellow - 4"

(min psi) @ yield

Tensile strength

-20°F (ft-lbs/in of notch)

Impact strength @

73°F (ft-lbs/in of notch)

Impact strength @

" @ 73°F4
1PSI 

Flexural strength,

" @ 73°F4
1

Flexural modulus, PSI

Thickness (min)

Elongation @ yield 30%

300,000

8,000

14.0

3.2

5,500

.090"

D638

Method A

  D256

Method A

  D256

D790

D790

D638

Surface 1

Surface 2

Surface 3

" Min thickness
8
3

Min 4" OD washer 

Nut and washer

(One per 10 Ft section)

on Surface 1 & 2.

edge.  Two way reflective

as the edge line along barrier

Use same color reflective faces

thermo-plastic material conforming to the following:

Use high impact,weatherable engineering 

Marker Body

to temporarily mount markers to portable concrete barrier.

" wide release paper on surface 3 4
12" wide on 2

" thick, 8
1Use factory applied solid butyl rubber 

Adhesive

in candlepower for the reflector:

performance with an observation angle of 0.1' measured 

backing, 3" wide, providing the following minimum optical 

Use retroreflective, acrylic microprism material with acrylic 

Reflective Tape

     individual sections.

7.  Place barrier to minimize openings between 

 

     barrier installation.

     nut and washer connection for duration of 

     double hex connecting bolt.  Maintain bottom 

" Dia A-307 4
1

6.  Connect barrier sections with 1 

 

     barrier at 20' centers.

5.  Place barrier markers at the center of the

 

     4 inch letters.  Field match A end with B end.

4.  Imprint barrier ends A and B as shown with

 

     of NDDOT Standard Specifications.

3.  Provide steel in accordance with Section 612 

 

2.  Use AAE-3 Concrete.

 

     ASTM A153, except for the loop inserts.

1.  Galvanize all exposed hardware as per
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(TEMPORARY USAGE)

PORTABLE PRECAST CONCRETE MEDIAN BARRIER 

End View

Dap Detail

C1 Bar Detail

U3 Bar Detail

U1 Bar Detail

U2 Bar Detail

Plan View

Side View

Connecting Bolt Detail

Bolt Connection Detail

Barrier Marker Detail

Kirk J Hoff,

11/1/19
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